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BIZJOMOCTI ITPO ABTOPIB
KopoGoBa Ipuna BonommmmpiBHAa — KaHIUIAT MEJaroridyHuX HAyK, JOLEHT Kadenpu (i3WKH, IOKTOPAHT,
XepCOHChKHIl IepKaBHUI yHIBEpPCHTET
Kono naykosux inmepecie: MeTou4uHa MiAr0TOBKa MaiOyTHIX yuuTeniB (i3uKu.

PO3BUTOK HABYA/IbHOIO EKCNMEPUMEHTY HA OCHOBI
CYYACHOIO OBJIAAHAHHA 3 ®I3UKU

Onovea KY3bMEHKO, CmenaH BE/IUHKO

YV emammi poszensoaemovcs cyuacne obradnamms 3 ONMuKu, WO 00360J8€ O0O0COACYSAMU ABUUIE
inmeppepenyii ma akmusizysamu ni3HABANLHO-NOULYKOBY OISIbHICMb YUHIE 8 YMOBAX NPOPIIbHOZ0 HAGHAHHSL
Qizuru.

The article deals with modern equipment with optics that allows you to explore the phenomenon of
interference and increase cognitive-search activities of students in Special Education Physics.

IMMocTtanoBka mnpo6Jjemu. HamioHanbHOI MNPOrpaMor0 BIiNPOJKEHHST OCBITH B YKpaiHi
OKpECJICHI CTpaTeriyHil 3aBJaHHS IIOJ0 IOJIMIICHHS SKOCTI OCBITH 3 METOI 3a0e3IeucHHS
MOXIIMBOCTEH CaMOBJJOCKOHAJIEHHSI 0COOMCTOCTI Ta ()OPMYBaHHS IHTEIEKTYaIbHOTO IMMOTEHITIay K
HalBHUIIOI IiHHOCTI Hailil. Cepe OCHOBHUX HAIPSAMKIB IOJIMIICHHS OCBITH, 1 30KpeMa (i3HYHOT,
MEPIIOYCPTOBUMH €: 1) 3ampoBaPKEHHS e()eKTUBHUX CYYaCHUX TEXHOJIOTIH Ta HOBITHIX JOCATHEHb
y METOIMYHOMY 3a0e3le4UcHHI HaBYalBbHOTO Tpollecy; 2) IHTerpamis OCBITH 1 HaykH,
3alpOBa/DKCHHSI y HABYAJbHUN TPOIEC HOBHUX HAYKOBHX JOCATHEHB, ICHXOJOTO-TIENaroridvHuX
PO3pO0OK Ta MEPEIOBOro I0CBimy; 3) 3a0e3leueHHsT Ta 3MIIHCHHsS MaTepiajlbHO-TEXHIUHOI 0a3u
OCBITH.

AKXTYyaJIbHICTh HAILIOTO JOCJIPKEHHS BHILIMBAE 13 HEOOXITHOCTI MepeopieHTallil TpaauIliiHuX
METOJIIB HaBYaHHS Ta BIPOBAJKEHHs CydacHuX 3aco0iB HaBuaHHs (C3H) B ymoBax mpodiibHOro
HaBYaHHS (Pi3UKH, 110 00YMOBIICHO TAKUMH CYNEPeYHOCTIMM:

1) xKypc ¢i3uKkH y 3arajdbHOOCBITHIX HaBYaJIbHUX 3aKiIagaX BHBYAETHCS IU(eEpeHIliiioBaHO,
npodinkHO (32 MporpaMaMM CTaHAapPTHOTO, aKaJeMIi4HOro Ta MpodiabHOro piBHIB). 3MICT Kypcy
¢i3ukH 32 00CATOM Ta TITHOMHOIO PO3TIISAY Pi3HUI Ta MOXKE MICTHTH HOBI TEMH.

2) MeTolMKa HaBYaHHS (i3MKH y CepelHill KO Ta y BUIIOMY HaBYaJbHOMY 3aKlaji Mae
BIAPI3HATHCS METOAMYHUMH IMIAXOJAMH, HOBHMH TEXHOJIOTISIMM, SKI 3alpOBaKYIOThCA Yy
HaBYaJbHUH mporiec 3 (i3uKH, METOJaMH Ii3HAHHS Ta BUJIaMHU HaBYaJbHOI IISUIBHOCTI YUHIB.

3) y HaBYaJIbHO-BUXOBHOMY TIpoIieci 3 (i3uKH € moTpeda MMPOKOro 3apoBaKEHHS CYy4aCHUX
iHpopmaniitaux trexnomnorii HaByanus (CITH), ane 3anponoHoBaHi BapiaHTH HOCATH y3arajJbHEHUI
XapakTep 1 He 30BCiM (He 3aBXKIM) BiIIOBIIAIOTh OCBITHIM, BUXOBHHMM 1 MPAKTHYHUM 3aBJIaHHSM,
IO CTaBJIATHCS JI0 MIKUTBHOTO Kypcy (Di3HKH.

4) kabiHeTH (I3MKH CepeIHBOT IIKOJIM HETOCTATHBO 3a0e3MeUyIOThCS CYYaCHHUMH 3aco0aMH
HaBuyanHs (3H), y Tomy 4mcii # iXHIMH KOMIUIEKTaMHU JUIs 3a0e3medeHHs MpodiIbHOIO HaBYaHHS
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¢i3uku, Ne € HarajgbHa Morpeda B TMOCTAHOBII PI3HWUX 32 CKIAJHICTIO 1 SIKICTIO HaBYaJIbHUX
EKCIICPUMEHTIB, BUKOHAHHS YYHAMHU (DPOHTAIBHUX JIAOOpATOPHUX POOIT i HI3UYHOTO MPAKTUKYMY,
SIKI MOXKYTh MaTH 1 JOCTIIHUIIbKHI XapaKTep, 1110 repeadavyae akTUBI3AIli0 CaMOCTIHHOT TisUTbHOCTI
YUHIB 1 oTpe0ye BiMOBITHOTO HOBOT'O METOJIUYHOTO Ta MAaTEPiabHO-TEXHIYHOTO 3a0e3IIeYEeHHSI.

Otxe, st GopMyBaHHS EPEKOHIMBHUX YSBJICHb 3 OCHOB ONTHKH, HaBYAILHUN MaTepiall sIKOi
CKJIaJla€ MpeMET BUBUCHHS Y CbOMOMY H y BUITyckHOMY 11 Kimaci, sk 11e CBIIYMThH HaIl aHami3 [5],
HEOOX1THO CTBOPUTH M BIMPAI[IOBATH BIAMOBIIHY METOIMKY HaBUYaHHS (i3uKH, sika O MOKpaluia
piBeHb 3HaHb Ta BMiHb 1 CTHUMYIIOBaja JI0 aKTHBHOI Mi3HABAILHO-TIOIIYKOBOI Ta CaMOCTiHHOI
po0OTH y4YHIB PH BHBUCHHI (i3UKU B YMOBaX NMpo(diIbHOr0 HaBYaHHSI.

AHaJi3 ocTaHHIX J0cTiTxKeHb i myGuaikaniid. B nHamiit kpaini mpobiema po3BUTKY (i3HIHOT0
eKcriepuMeHTy BuUcBiTIieHa B poborax I1.C. Aramanuyka, B.}O. bukoa, JI.IO. brnaromapenko,
O.I. byratiora, C.I1. Bennuxka, B.I1. BoBkotpy0a, M.B. I'onoeka, C.VY. ['onyapenka, €.B. Kopiiaka,
O.I. JIsmenka, M.T. Maptuntoka, M.l. Camosoro, B.[l. Illapko, M.I. Illyra Tta iHImMX, M0
3a0e3MeYHI0 PO3BUTOK TEOpii Ta MPAKTHKU JEMOHCTPAIIHHOrO eKCIIEPUMEHTY Ha PiBHI CBITOBHX
CTaHAapTIB.

MeTor CTATTi € pO3KPHUTTA 3alpPOBAaDKCHHS CydacHOro oOONagHaHHS IS (PI3UYHOrO
CKCIICPUMEHTYBaHHs 3 ONTHKHA Y 3arallbHOOCBITHIX HaBYaJbHUX 3aKiajax pI3HOTO THIY Ta
npoQ ik,

Buknan ocHoBHOro marepiaiy. Y cucTeMi HaBYaIBHOTO (PI3HYHOTO EKCIIEPUMEHTY OCOOIHBE
MICI[E HAJIOKUTD JTa00OPaTOPHUM POOOTaM, sIKi 3IHCHIOIOTh MPAKTHYHY MiATOTOBKY YYHIB.

MOXITUBICTh BUKOHAHHS HABYAIBHOI'O EKCIIEPUMEHTY B YMOBaX Cy4acHOI HIKOJIH TIOB’si3aHa 3
MaTepiaJbHOK KOMIUIEKTAIE€l0 (i3UYHOro KabiHeTy. Y AaHHI cTaTTi MU MPOIMOHYEMO PO3TIISTHYTH
HOBHI1 MPUJIaJ] Ta HA WOTr0 OCHOBI JaTH MEPEIIK JOCIIIB 3 ONTHKH.

Oi3UyHMI EeKCTIEPUMEHT 3 OINTHKH 3a0e3MeUyeThCsl PI3HUMH HOBHUMH KOMILIEKTAMH Ta
npunagamu. PosrisiHeMo iX ocoOIMBOCTI.

InTepdepomerp HOura (puc.l) sBise coboro kopryc 3 npodinsa (1), 1o Mae KBaapaTHUI
. nepepis, BCEpelnHi SIKOr0 BMOHTOBaHA

ontuyHa cxema. Jlo MHoro ckuany
BXOJIATH: J]Ba TecT-00 €KTa (2), OKyIsp
(3), mxepeno CBITIA Ha OCHOBI
Py \ CBITJIOAIOMIB (4), IKEPENo KUBJICHHS, B
SIKOMY BHKOPHCTOBYIOTHCSI MAJTbYMKOBI
B H / Garapeiiku (5). Bcepenuni
iHTepdepoMeTpa BMOHTOBaHA BXiJHA
niiHa nocTidnoi mupuan — 0,1 MM Ta

Puc.1 Iatepdepomerp FOnra BHMIpIOBaJIbHA CITKa-eKpaH (puc.2).

3a nonomororo iHTepdepoMerpa cTa€ MOXIMBUM MOBTOPUTH HA BUCOKOMY TEXHIYHOMY piBHI
Bimomuii mocaia FOura, mocraBnenuit HuM y 1802 pomi. Hocmix KOHra mepiwmii i3 cepii gocimiais
(oimpu3ma ®penens, n3epkaio Jlnolaa), 10 MiATBEPAMB XBUILOBY NMpUpoay cBiTia. L{ikaBuii BiH
THM, 10 nepeTuHaHHs (IHTepdepeHIlis) TBOX XBUIbOBUX (PPOHTIB BiJ JBOX HIUTMH BiJI0YBa€ThCS
3aBJISIKM HIIOMY XBUJIBOBOMY SIBUIILY — TUQPAKIIii CBITIIA.

KombOinoBanuii Tect-00'ekt Ne 1, y BHIJISAI OAMHAPHOI 1 MOABIAHOI INMIIMHM, PO3IIUPIOE
MOKJIMBOCTI iHTEpdepomerpa FOura (puc.3,a).

Puc.2
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a)

Crae mOCTYmHHM, KpiM CIIOCTEpEXKEHHs sBUINa iHTepdepeHiii Ha

sBrIe AU(paKIii Ha TOHKOMY eKpaHi — ,,HUTI ,,.

6)

nonBiiHid minmHi KOHTa, crmocrepexxeHHs nudpakiii Ha OTUHOYHIH
IIUTMHI (aHAJor TOYKOBOTO OTBOpY). JlomatkoBuii Tect-o0'ekt Ne 2
(puc.3,0), ycTaHOBJICHHIA B OJJHIN 3 MOCAJKOBUX MPOPI3iB OUIs OKYIIsIpa,
JI03BOJIISIE CIIOCTEpiraTtu siBuie iHTepdepeHiii Ha Ginpusmi Openens i

[Ipu BUKOpHCTaHHI JpKepena CBiTia 3 CBITJIoNionamMu (CHHBOTO Ta
YEPBOHOI'0), BHKOHAHOI'O Yy BWIJISAI Hacaakud 10 iHTepdepomMerpa,
JI03BOJISIE IOCUTh TOYHO OLIIHUTH JIOBYKHHY XBUJII YEPBOHOTO 1 CHHBOT'O
CBITJIa, TOOTO BUAMMMM Jiala3oH criekTpa (puc.4).

Puc. 3 HaGip Tect-00'ekTiB: a) TecT-00 €kT Ne 1 ckiamaerbes 3: 1 — MIMPOKOT IMUIMHM , 2 —
BY3bKOI IUMKHY, 3 — minuau FOHra (nmozagiiiHa); 6) TecT-00 ekt No 2 ckinamaeTbes 3: 4 — Oinpu3Mu
Openens, 5 —BikHa, 6 — TOHKOTO eKpaHa (,,HUTKa”

JIOIUIBHICT BUKOPHUCTAHHS CBITJIONIONIB [T HABYAJIbHUX ITLTEH

00yMOBIIGHa HH3KOI0 TIapaMeTpiB Ta CHEeNU(IUHUX XapaKTEPUCTHUK,

Kl € 0co0JIuBO

BYUIMBUMH 1 3HAUYIIUMH came JUIsl TIPollecy HaBYaHHS, IO JIA€ MiJICTaBy BBaXKATH IIi JpKepena
CBITJIa () eKTUBHUMH y BUPIIICHH] PI3HUX AUJAKTHYHUX 3aBAaHb, @ TAKOXK 3 METOIO BJIOCKOHAJICHHS
CHCTEMH HaBYallbHOrO (I3MYHOrO eKCIepUMEHTy 3 onTukdu. Crii 03HaOMHTH Y4YHIB, SKi
3aliMalOThCs y 3aKiafax 3 MOTrJIHOJICHUM BHBYCHHSM (i3UKH, 3 TapamMeTpaMHu CBITJIOAIOMIB, SIKi
PO3IIISIHYTI B TOciOHHKaAX [4; 6; 7).

Puc. 4 Ixxepeno cBiTia, SKe MPaIlO€ Ha CBITIOAI0AAaX PI3HOIO KOJIBOPY
OcHOBHI TeXHIYHI XapakTepucTHKH iHTepdepomerpa FOHra HaBeneni B Tabmui 1.

Tabruys 1
Texuiuni xapakrepuctuku intepdepomerpa FOnra
Ne /it HaiimenyBaHHS XapaKTepuCTHKA
Tect — 00 ext Nel
1. [IupuHa MMPOKOI MIIKHY ,,17 0,10 MM
2. uprHa By3bKO1 MIUIHHY ,,IICHTD” 0,06 MM
3. Bincranp Mk MIJIMHAMHY B ITOABIMHIN 1mummHl FOHTa ,,2” 2t=0,1 mM.
4. [upuHa miivH y noasidHii miauHi FOHra 0,025 mMm
Tect — 00’ €kt Ne2
6. [TupuHa By3bKOTO eKpaHa ,,HUTKU 0,2 Mmm
7. Hiamerp BikHa ,,IeHTP” 10 Mmm
8. Kyt Oinpuzmu 20 KyT.XB.
9. Bincranp Mik TecT-00'ekToM Ne 1 i BHMIprOBAJILHOIO IIKAJIOK L =100 mm
CITKH
10. Bincrans Mik TecT-00'ekToM Ne 2 i puMiproBasibHOO InKaiow | L =50 mm
CITKH
11. [ina moaiIku BUMIpIOBaIbHOI IIKAH CITKH e=0,2 MM
12. 30UTbIICHHS OKYJISIPHOT JTIH3H r'=10"
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Ha 06a3i pganoro mnpuiagy MOXXKHA BHKOHYBATH HACTYIHI JOCHIIH: 1) COCTEpE:KEHHS
iHTepdepenuii 1 mudpaknii cBitna Ha minuHi FOHra; 2) cnocrepexxenHs audpakiii cBiTia Ha
OJIMHOYHINM IiHHI; 3) crnocrepexenHs iHTepdepeHnii Ha Oinpusmi Dpenens; 4) crnocTepeKeHHS
mwisMu [lyaccona; 5) BUMIpIOBaHHS JOBXHHHM CBITJIOBOI XBWJII 3a JIOIOMOIOK iHTepdepomerpa
IOHra.

Hagenemo mpuknan nabopatopHoi poOOTH Npw BUKOpUCTaHHI iHTepdepomerpa IOHra, sKy
CITi/I TPOTIOHYBATH HA 3aHATTIX EJIEKTHUBHOTO KypCy 3 (i3UKH.

JlabopaTtopHa po6oTra. BuMipioBaHHs J0BKMHHM CBITJIOBOI XBHJI 3a J0MOMOI0I0
inTepgpepomerpa FOnra

Mera po0oTH: BUBYCHHS sBHINA iHTep(EPeHIii CBIT/Ia; OLIHMTU dialla3oH IOBKHWH XBUJIb
BUJVIMOTO CIIEKTpPa; BHUMIPSITH JOBXHHY XBWJII CHHBOTO 1 YEPBOHOTO CBITJa; BUBYHTH
inrepdepomerp FOnra.

O6aaanannsn: inrepdepomerp HOnra.

Kopotki Teopernuni BizomocTi. InTepdepenuiero cBiTiia Ha3uBaeThCS ABUIIEC HAKIAJAHHSI
IBOX abo0 JIEKUTBKOX KOTEPEHTHHUX CBITJIOBUX XBWJb, Y PE3YNIbTaTi SIKOTO BiIOYyBaeThCs
MepepOo3MnOALT IHTEHCUBHOCTI CBITIIa B IPOCTOPi. XBHIII HA3UBAIOTHCS KOT€PEHTHUMH, SIKIIIO BOHH
MAaIOTh OJIHAKOBY YAaCTOTY Ta Y TOUI[ HAKIIAJAHHS — ITOCTIHHY pi3HUIIO (a3.

Hexaii 1Bi KOrepeHTHI MOHOXPOMATHYHI CBITJIOBI XBUJII HAK/IaIalOThCsA OJIHA HA OJHY B JESKIM
Touti mpoctopy. [lepiia XBHiIst BUKIIMKAE B il TOYIlI TAPMOHIYHI KOJTHBAHHS

E =E, cos(ot+o,), (1.1)

a JIpyra, BilNOBIHO

E,=E,cos(ot+¢,) (12)

OCKUIBKYM JTOJAIOThCS JIBA TAPMOHIMHI KOJUBaHHS OXHAKOBOI'O IMEPiOAy, IO BiAOYBAIOTHCS B
OJTHOMY HANPsMKY, TO pe3yJIbTyIoue KOIMBaHH: Oy/ie TAKOK TapMOHIHHUM 3 THM CaMHM I1€PioIoM
13 THM CaMHUM HAIPSIMKOM, TOOTO

E=E, cos(ot+¢) (1.3)
Ammutityna E o IbOTO KOJIMBAHHS JIOPIBHIOE:
E;=E; +E, +2E E, cos(p, -¢,) (1.4)

OCKiIbKM XBWJI KOrepeHTHi, To COS( (P, -, ) Mae noctifiHe B 4aci 3Ha4eHHS, TOMY

IHTEHCHBHICTb PE3yNbTYIO40i XBUI ([ = E; ):

I=1+1,+2J11, cos(p,-¢,) (1.5)
Y Toukax mpoctopy, ie cos(¢, - @, )>0, 1> + I, Bianosinno xomu cos(@, -, ) <0,

I<I +1,.

Omxe, TpU HaKIaJaHHI JIBOX KOTEPEHTHHX CBITIIOBHX XBHWJIb BiIOYBAa€THCS MPOCTOPOBUMN
MePepO3NOALT IHTEHCUBHOCTI CBITJIa, BHACIIIZIOK YO0 B OJHUX MICISIX BUHHMKAIOTh MAKCUMYMH, a B
THIINX — MIHIMYMH IHTCHCHBHOCTI.

JU1si HEKOrepeHTHUX XBHJIb PI3HMLS (D, - (0, HENEPEPBHO 3MIHIOETCS, TOMY CEPEIHE B Yaci
3HAYCHHA cos(p, - ¢, ) = 0, IHTEHCHBHICTh PE3YJIBTYIOUOI XBUJII CKPi3h OAHAKOBA i MPU | =]
nopiBHioe 2/, (1A HEKOrepEeHTHWX XBWJIb TIPH JlaHiii yMOBi B MaKkCHMMymax =47, Y
MiHIMyMax [ =0 ).

Hast OJIepIKaHHS CBITIIOBUX XBHJIb
3aCTOCOBYIOTh METOJ MoJIuTy XBHITI,
BUIIPOMIHIOBAHOI OJJHMM JDKEPENIOM, IO IiCIs
MPOXO/DKEHHS  PI3HUX  ONTUYHUX  [UISAXIB
HAKJIaJa0ThCsl OIMHA HA OJHY 1 CIIOCTEPIraeThCs
iHTepdepeHIiiina KapTHHa.

Hexali momin Ha [JBI KOIepeHTHI XBHJII Puc.5

BinOyBaeThes y Bu3Haueniit Touni O (puc. 5). B
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touni M , B saxiit crocrepiraeThes inTepdepeHliiina KapTUHA, OHA XBHJISA B CEPEIOBMINI 3
NOKa3HUKOM 3aJIOMICHHS 71, NpoHIUIa HUIIX O,, JAPyra — y CEPelOBUILi 3 IOKa3HAKOM

sanomienns 1, — moax S, . Slkmo B Touni O dasa xonusans jopisHioe @f, To B Touni M

nepiia XBUjIs 30yIUTh KOIMHBaHHS A cosa(t - i ) Apyra XBHJIS — KOJMUBAHHA 4 ¢ ot - i ) ae
1 2

1 2

L :i, U, =— — BiANOBIAHO (a3oBa WBKAKICTE mepwoi i apyroi xBuii. PisHuus ¢as
'on, n,
KOJMBAaHb, OPYIIyBaHUX XBuismu B Touri M | nopiBrioe
S, S 2w 2 2
S=o (—-— )=—\8n,-Sn)=""\L,-L)="-4> (1.6)
2772 1771 2 1
UZ Ul A’O A’O A’O

Z[ecu_27zv_27z

c c A

, BIIMOBIIHO /10 — JIOBKMHA XBHJII Y BAKyyMI.
0

JIoGyTOK TeOMEeTpHYHOI JOBKUHU S IUISXH CBITIOBOI JOBKMHHU B JaHOMY CEpEIOBHINI Ha
TIOKAa3HUK 71 3aJOMJIHHS I[bOTO CEPEIOBHINA HA3MBAECTHCSA ONTHUHOIO JOBKHHOKI masixy L, a
A=L, -L — PI3HHUS ONTHYHAX JOBKUH NPOXiAHMX XBHJISIMM LUISXIB — HA3UBAETHCA ONTHYHOIO

pi3HHIEI0 X0AY.
SIKII0 oNTHYHA PI3HUII XOAY JOPIBHIOE IIIIOMY YHCIY XBUJIb y BaKyyMi
A=+m,. ne m=0,12,. (1.7)

tomi O = £2m T i KonuBaHHA, MOPYIIYBaHi B TOUIi A/ 060Ma XBHIISMH, OyIyTh BinOyBaTHCS
B oHaKoBil ¢a3i. Omke, (1.7) € yMoBoIO iHTephepeHuiiiHOro MakKCUMyMYy.

A
SIKIIo OoNTHYHA PI3HUI X0y A = i(2m+1)?0, nem=0,12,..., (1.8)

10 0 =x(2m+1)x i xonueanns, mopymysani B touri M oGoma xBumAMH, GyayTh

BinOyBatucs B npotuBodasi. Tomy piBHsHH: (1.8) € ymoBoto iHTepdepenuiiinoro minimymy.
Onuc 1a00paTOpHOI yCTAHOBKH
Bazoto inTepdhepomerpa FOHra € xopnyc i3 npodiiro, 10 Mae KBaJApaTHHUM Tepepi3, BCEPEAHI
SIKOTO 3MOHTOBaHa ONTHYHA cxeMa (puc.6).

QO6aacte mTepdrepenmi

T A L g ' J-ritra-expan

\.\‘ )

" >

Puc. 6 Ontuuna cxema kiaacuuHoro pocnigy FOura: § — BximHa minuHa, S; 1 S, — noxaBiiiHa

miinuaa FOnra, L — BigcTans MK MOABIHHOIO IIUIMHOIO 1 CITKOIO, 2¢f — BiACTaHb MK IIITHHAMH B
noaBiHiNi mwinmHi FOHra
Xig podoTn
1. BcraHoBmOIOTH TeCT-00'€KT Ne 2 v HEUTpaIbHE MOTOXKEHHS ,,IICHTP .
2. BcraBHORBIIOIOTH IUIAaHKY 3 TECT-00 €kTOM Ne 1 y rmoyioskeHHs ,,2” (MoABIHHA MIUINHA).
3. HaBomsaTh OKynsip Ha 4UiTKe 300pa)KCHHS PO3MOLUIIB MIKANH CITKH. 3aKpiILTIOITh Ha
nepexiJiHii BTy iHTepdepoMerpa MTaTHUI OCBITIIIOBAaY, BUKOHAHUH Ha 2 -X CBITJIONIOJaX.
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4. BwmukaioTh, 10 uep3i, YEPBOHUH 1 CHUHINA CBITJIOAIONHU, CHOCTEPIraroTh IHTEpGEpEHIIHHY
KapTHHY 1, OJIHOYACHO, MITPUXH MIKAIIK CITKH OKYJIsipa iHTephepomerpa.
Mpumirtka. /[na moeo, wo6 inmepghepenyiiina kapmuna 6yna ACKpagiuiow, 00NYCKAIOMbCsl
Haxunu ocgimaiosaia inmepgepomempa (6npaso - yieo) y mexcax nogmy nocaokoeoi 6myKu.
5. Tlo mKkami CiTKM BHMIPIOIOTh KiIbKiCTh TeMHMX (CBiTJMX) cMyr [NV, 0 NpHXOAMTBCS Ha
BIINOBIIHY KIIBKICTh PO3MOAUIIB A ciTku. Tomi BiacTaHb MK IUGPAKIIHHMUMH MiHIMyMaMu
(MakcMMyMaMH#) pO3paxoBYBaTUMETbCS 3a (HOPMYIIO0:

en
d=— (1.9)
N
3 orsy Ha Te, IO I[iHa MIHIMAJILHOTO PO3IO/LTY BUMIPIOBAJILHOI CITKH B ITOJIi 30pY OKYJIsApa
e = 0,2 MM, OJICPKUMO:

=22 () (1.10)
N

BuMiproBaHHS ITOBTOPIOIOTH 3 pa3H.
6. BumiproroTh BiicTaHb MK MaKCUMyMaMH iHTep(epeHLIHHNX CMyr ais CHHBOTO 1

yepBoHOro cBimnomonis. Ortpumyrors: d_ d . TliACTaBIAOTh 3HAYEHHS OPMYJIY IUIS
Kp CHH

BU3HAYECHHS JOBXUHK XBU cBitna: d Sin Q= kA .
7. Jlns mepuioro mopsiaky inTepdepenuiitnoi kaptunu k =1, a ana manoro kyra () Ha

2t
IEPLINii TIOPSTIOK sin @ = tg@ = f . IIpu nux ymoBax OTpUMYIOTb:

0,2n 2t (1.11)
N L
e 2f — BimcTaHb MK IIUTHHAME B TMOABiMHIN miirui FOHTa (2¢t=0,1mm ), L — Bincrans

2t 5
A=d.(cun) Zaa 0 A, (cun)=

MDX MMojBiHOMO miinHOK FOHTra 1 mkanorw citku (L =100 MM ). 3 ypaxyBaHHSIM IbOTO JAOBXKHHA

XBHJI1 PO3paxoByeThCs 3a (popMyIIoLo:

/1va (cuH ) =

0,2
0,001 (Mm) (1.12)
N

8. PospaxoByroTh 3a Qopmyiowo (1.12) mOBXHMHY XBWJII JUII YEPBOHOTO 1 CHHBOTO
CBITJIOMIOIB.

9. Po3paxoByrOTh aOCONIOTHY Ta BIIHOCHY TOXHOKH i O(pOPMITIOIOTE 3BIT PO pOOOTY.

KonTposabHi nuTannsa
JHartu Bu3HaueHHs iHTepdepeHIii cBitia?
SIKUM YMHOM OJIEpKYIOTh KOT€PEHTHI XBHIIi?
3anucaTi yMOBU MakCHMyMY i MIHIMyMY JUTS iHTepQepeHiIii.
PosnoBictu mpo npucTpiit i npuHImn Aii inTepdepomerpa FOnra.
Sxi Bunu inTepdepomerpi Bu 3Haere?

BucHoBok. Buxonsum i3 3a3HaYeHOro, MH BBa)Ka€EMO, IO METOJMKA HaBYaHHS (i3UKH,
30KpeMa 3 OITHKH, IOBHHHA Y3TO/KYBaTUCS 3 BUKOPHCTAHHSIM HOBOTO OONagHAHHS, TEXHIYHHUMH
3aco0aMM HaBUYaHHS, BiOOpakaTH Cy4acHUH pPiBEHb HAYKOBUX JOCSTHEHH 3 ONTHKH, BPAXOBYBAaTH
IHIMBIAyallbHI OCOONHMBOCTI YYHIB JUIsl TIOKpAllleHHS 3HaHb, BMIHb Ta HAaBUYOK NPH BHUKOHAHHI
PI3HOTO piBHS CKIIAQJHOCTI 3aBAaHb 3 ONTHKH B MPOQUTBHINA KO 1 HAJIKHUM YHHOM PO3B’SI3yBaTH
3aBJlaHHs (POPMYBAHHS i PO3BUTKY OCOOHMCTOCTI KOXKHOTO MIKOJSPA.

IepcnekTBY MOAANBIINX JOCAIKEHb TIOJISATAIOTh B YIOCKOHAJICHHI JTAHOT'O HABYAIBHOTO
oOJIaHaHHS, IO TONATaE y BIANpAIlOBaHHI METOAWKH 1 TEXHIKM BUKOHAHHS HABYAJILHOIO
SKCIIEPUMEHTY 3 ONTHUKH B 3araJlbHOOCBITHIX HaBYQJIBHUX 3aKJIaJlaX Pi3HOr0 THILY Ta MPOodito.

kW=

BIBJIIOTPA®DIS
1.  Bennuko C.I1. Po3BuTok crcreMy HaBYaIBHOTO (Di3MYHOTO eKCIIEPHMEHTY B Cy4acHIN cepe/iHii MKOoi: AuC. ...
nokropa riea. Hayk: 13.00.02 / Benmnuko Crenan [Terpouu. — K., 1998. — 460 c.

164



HAYKOBI 3ATINCKU Cepis: Mpobnemu meToankn Bunyck 4 (1)
¢pisnko-maTemMaTUYHOI i TEXHOMOrIYHOI OCBITU

2. Bemuuko C.II. Po3BUTOK cHCTeMM HaBYAIBHOIO €KCHEPUMEHTY Ta 00JafHaHHA 3 (i3UKM y cepeaHii mixomi /
Bemnuko C.I1. — KipoBorpam: KJITY, 1998. — 302 c.

3. Bemnuko C.II. ITeparoriudi NpMHUMIIN Ta €ProHOMiYHI BUMOTH 10 IIKUIBHOTO (i3zndHoro excrnepumenty / C.I1.
Beinnuxo, B.I1. BoBkorpy0. — Monorpadis. — Kiposorpan: PBB KAITY im. B. Bunnnuenka, 2007. — 128 c.

4. Bemuuko C.IT. CyuacHi Texnonorii y (i3M4HOMY €KCIEPUMEHTYBAHHI 3 ONTHKHU: [HABYAIbHUI MOCIOHMK s
Bunrenis] / C.II. Bennuko, O.C. Ky3emenko. — Kipoorpax: I1IT ,,Llentp oneparuBHoi nomnirpadii ,,ABanrapza”, 2009. —
164 c.

5.  Ky3bmenko O.C. Meroauka HaB4aHHs ONTHKM B yMOBaxX HpodiabHOro HaByaHHA (i3MKM: JMC. ... KaHIUOATa
nen. Hayk: 13.00.02 / Ky3emenko Onbra CrenaniBHa. — Kipoorpaz, 2011. —312 c.

6. Ky3pmenko O.C. ®ponranpsi 1abopaTopHi poOOTH 3 ONTHKH: [1TOCiOHMK i BunTeniB ¢izuku] / KyssmeHko
0.C.; 3a pen. mpo¢. C.I1. Benmnuka. — Xepcon: TOB ,,Aiinant”, 2009. — 44 c.

7.  Ky3pmenko O.C. Poboru ¢pi3u4HOro nmpakTukyMmy 3 ONTUKM: [rociOHuK it BumreniB ¢isuku] / Ky3pmeHko
0.C.; 3a pen. mpo¢. C.I1. Benmnuka. — Xepcon: TOB ,,Aiinmant”, 2009. — 72 c.

8. TIlporpama Juis cepelHix 3aranpHOOCBiTHIX mKin. dDizuka. Actponomis. 7-11 knacu / O.1. Byraiios (kep.), JLA.
3akora, J1.5. Kocriokesuu, M. T. Maprunrok. — K.: Illkineauit cBit, 2001. — 96 c.

9. Tlporpamu juis npodibHUX KJIAciB 3arajbHOOCBITHIX HaBY. 3aKIajiB 3 YKp. MoBoo HaBu. / O. Byraiios (kep.),
M. T'onosko, JI. 3akora, B. Kosans, [I. KoctrokeBuu, M. Maptuntok, O. Xomenko — K.: Ilen. npeca, 2004. — 144 c.

10. TIporpama s 3arajJbHOOCBITHIX HaBUaJbHUX 3aKinafiB. Disuka. ActpoHomis. 7 — 12 kiacu / ABTopu : disuka:
O.1. JIsmenko (xep.), €.B. Kopmak, M.T. Mapruntok, M.I. Ilyr; acrporomis: M.I. Iubenko, B.I'. KoperHikos,
Al Kimumimmn, B.I'. Kpyuunenko, LI1. Kpsuko. — K. — Ipmins: Iepyn, 2005. - 81 c.

BIZOMOCTI ITPO ABTOPA
Kysbpmenko Oubra CrenaHiBHa — KaHMAT NelarorivHUX HayK, BUKiIatay kadenpu (i3vMko-MaTeMaTHYHUX HAYK,
KipoBorpaznceka npoTHa akaneMist HanioHansHo! akanemii Ykpainu.
Bemnuxo Crenan Ilerposny — npodecop xadenpu disuxu Ta Mmeronuky ii Buknananss KATTY
im.. B. BunHnuenka.
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NCNOJIb3OBAHUE KOMIMbIOTEPHbIX MATEMATUYECKUX
NPUNOXKEHUN B NABOPATOPUAX ®U3UYECKOIO
NMPAKTUKYMA

AnekcaHdp KYINO, Bumanuii TPULLIEHKO, Anekceii LLIEPLLIHEB,
Apocnae JMUTPEHKO

Asmopamu po3pobreno yuka pobim 1ab6opamopro20 npaKmuxymy 3 oucyuniinu « Monexyaspna gizuxka» 3
suKopucmanusam mamemamuuno2o dodamxa MathCAD. Ipagiune sioobpadicenns 3anexcHocmel 0036075€
HAOUHO NPOOEMOHCMpPY6amu GiON0GIOHIcMb meopii ma excnepumenmy i 6 MOU Jice YaAC SUKOPUCTAHHI
Komn'tomepa 0036015€  3a0wadumu  Yac 3 MuM, w06 GUKOPUCIOBYSAMU U020 O MOOENI08ANHS
00CaI0ACYBAHOI cUCmeMU 8 YMOBAX, HePeaniz08aHux Ha eKCRepUMeHmanbtit yCmanosyi.

Authors is designed cycle of the functioning the laboratory practical work on discipline «Molecular
physics» with use of MathCAD. The Graphic image of the dependencies allows graphically to demonstrate
theories and experiment correspondence, and, in ditto time use the computer allows to spare time, to use it for
modeling of the under investigation system in condition, impossible on experimental installation.

CrpemutenbHoe pa3BUTHE WH(OOPMAIMOHHBIX TEXHOJOTHH, CO3MaeT MPEANOCHUTKH s
pa3pabOTKHM HOBBIX CIIOCOOOB M METOIOB OOYyUYEHMS, OCHOBAHHBIX Ha HCIIOJb30BaHUM
KOMITBIOTEPHBIX TEXHOJIOTUH U BHEAPEHHS MX B yYEOHBIN MpoIlecC, KaKk B BBICIIMX, TAK U CPEAHUX
yueOHbIX 3aBeficHUsIX. OCOOCHHO Ba)XKHO HCIIOJIBb30BAaHHUE HOBBIX KOMITBIOTEPHBIX TEXHOJIOTHI B
00YYCHUH CIIEIMATIICTOB TEXHIUUECKOTO H (PU3NKO-TEXHUYECKOTrO HANPaBICHUH.

[Ipu BEIMONHEHWHU JTAOOPATOPHBIX paboT Mo (PU3MKE KOMIBIOTEP MOXKET OBITh MCIIONB30BaH
pasnu4yHbIM 00pa3oM: B KauecTBE CpeiCTBa 0OpabOTKM pe3ylbTaToB M3MEPEHUH (T.e. PyTHHHOH
paboThl), Kak YCTPOMCTBO, TIO3BOJISIONIEE AaBTOMATHU3UPOBATH HEMOCPEICTBEHHO MPOIIECC
W3MepeHni (M3MEpPHUTEIbHBIA KOMIUIEKC) U ISl MOACTHPOBaHUS (PH3MUECKUX MPOIECCOB U SBICHUI
(BUpPTyanbHBINA IKCIIEPUMEHT).

B nmocnenHee BpeMs TONYYMIM —PACIpOCTpaHEHHE TaK Ha3blBaeMble BUPTYyaJbHBIC
nu3Meputenbabie Tpudops [1]. [lupokoe pacnpocTpaHeHHe B HAYYHBIX HCCIICAOBAHUIX MONYYHIIa
cUCTeMa BUPTyalbHBIX MprOopoB B cpeae LabVIEW. YnpoieHHbIH BapHaHT MOJ00HON CUCTEMBI B
MocJeHee BpeMsl BHEAPSIETCS B IIKOJIBHBIX M BY30BCKHX y4eOHBIX Jiabopatopusx Poccum [2] Ha
OCHOBe KoMIutekTa nudpoBoii madoparopun «Apxumen» [3]. Pazymeercs, BUpTyanbHbie MPUOOPHI
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