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YCOMHHUMCH B 3AKOHAX TEOMETPUYECKOM ONITUKMH:
IKCIIEPUMEHTAJIBHOE UCCJIEJOBAHUE YYAIIUXCHA

A.H. I'oonesckasn [godlevskaya@tut.by/, A.A. Kapaurooa /allakaracuba@mail.ru/

B TeueHne MHOTHX JI€T OJJUH U3 aBTOPOB CTaThH SIBISIETCS WICHOM KIOPH PECIyONMKAHCKUX
olmMnuaa no ¢usnke Ha e€ 00JIACTHOM M 3aKIouuTeSbHOM JTamne. Ilpu mpoBepke padot
JKCIIEPUMEHTAIILHOTO Typa JKIOPHU C COXKaJCHUEM OTMEeYaeT TOT (aKT, YTO K HEMY OOJBIIMHCTBO
YYACTHUKOB OJMMIIHA/IbI MOATOTOBICHO 3HAYMTENIBHO ciiadee, 4eM K TEOPETUYECKOMY TYpY.
MHuorue ydJamuecs <«XpoMmMaloT Ha 00€ HOTW» KaKk TpU ITUIAHUPOBAHMHM U TIPOBEIACHHUH
IKCIIEPUMEHTA, TaK U MpU 0POPMIICHUU U TPAKTOBKE MOTYUYEHHBIX Pe3yIbTaTOB.

Tunuunas ommOKka Ha JTane IUIAHUPOBAHUS OKCHEPUMEHTAa COCTOUT B OTCYTCTBUU
000CHOBaHMS CTpPaTeTUM H TAaKTUKH JIEUCTBUU Ha pa3lIWYHBIX dTamax MCCIEIOBaHUS.
CyMOYypHOCTh B TMOJATOTOBKE IKCIEPUMEHTAIBHBIX YCTAHOBOK, MPOBEACHHM HUCCICIOBAaHUN WU
3aMucH  PE3ybTaTOB HM3MEPEeHHN OOYCIOBIMBAET JACHCTBUE YyYaIlUXCS HE B IOJTHOM
COOTBETCTBUHM C 3a/JlaHHEM, 3aTPyJHEHUS M TOTePH BpeMEHU npu oO0paboTKe U aHaIu3e
MOJIYYEHHBIX PE3YJIBTATOB. JTO CTAHOBHUTCS NPUYMHOW TOTO, YTO BMECTO  (HOPMYIHPOBKHU
000OCHOBAaHHBIX = BBIBOJIOB B 3aBepIIeHHE pa0OThl IIKOJIBHUKH TOJBKO TEPEUHUCISIOT
BBITIOJIHEHHBIC UMH JEHCTBUS M MHOTIA 3alMCBhIBAIOT HAlyMaHHbIC BBIBOJIbI, BbIJIaBasl KEJIAEMOE
3a JeMCTBUTEILHOC.

ABTOpBI  HACTOSIIIEM  CTAaThU  YOEXKJIEHBI, UYTO Yy4YallUXCS HYXHO TOTOBUTH K
SKCIIEPUMEHTAJIBHOMY TYypPYy OJIUMIHMAIBI U MOXHO 3TO J€JlaTh, pacrojiarasg HECJI0KHBIM
o0opy/noBaHHEM, UMEIONIUMCSI B KaOWHETe (M3HMKH, U MPHUCIIOCOOICHHUSIMH, M3TOTOBICHHBIMU
yUHUTEJIEM WM CaMUMH YdalluMucs. B npunokeHun A TpHUBEACHO ONMUCAHHUE 3alaHusl K
SKCIEPUMEHTAIBHOMY HCCIEAOBAaHUIO, KOTOpPOE OBUIO pa3paboTaHO OJHMM U3 COABTOPOB U

anpoOupoBaHo B paboTe ¢ yuuTesiIMH (U3UKKM — YYaCTHHKAMH TIEPBOTO | OMEIIbCKOTO


mailto:/godlevskaya@tut.by/

obsacTHOTO (hecTUBAISI TPEHEPOB MO (HU3UKE, CAYIIATEIIMUA KYPCOB TOBBIIICHHS KBATU(PUKAITUN
B ['oMenbckoM 00J1aCTHOM MHCTUTYTE pa3BUTHS OOpa3oBaHMs, a TakXKe Ha 3aHIATHIX C

yaamumucs Jlunest mpu ['omenbckom urxenepaoM nactutyre MUC Pecryoimku benapych.

Domol

OOyueHne BOCIUTAHHUKOB JIMIEs HANpPaBICHHO Ha IOATOTOBKY HMX K IOCTYIUICHHIO B
YUpEeXIeHUsI 00pa30BaHMsl, B KOTOPHIX TOTOBSIT CHELMAIMCTOB JAJIsl OPraHOB U MOJpa3/eiICHUH,
NOTYMHEHHBIX MMHHUCTEPCTBY IO upe3BblYaiiHbIM curyauusMm Pecnyonuku benapycs. B
COOTBETCTBUM C TpeOOBAHUSAMHU, NMPEABABIIEMbIMA K cTylqeHTaM ['omenbckoro MHxeHepHOTO
uHctutyra MUYC Pecny6nuku benapych, npu n3ydyeHUM (QU3MKH NEPBOKYPCHUKH  JOJKHBI
YMETB:

- UCTI0JIb30BaTh OCHOBHBIE (DU3UYECKHUE 3aKOHBI;

- PacCUMTBIBATh MapaMeTpbl GU3NUECKUX MTPOLECCOB B TEXHUUECKUX CUCTEMAX;

- NMPOBOAMUTH (PU3MUECKUI aHAIM3 MapaMeTpPOB IPOLECCOB JUIsl NMPUHATHS pPELICHU npu

IIPUMEHEHUH TEXHUYECKUX CUCTEM;

- IPOBOJIUTH IIPOCTEHUIINE U3MEPEHNS,

- OLICHUBATH CTEIIEHb JJOCTOBEPHOCTU IKCIIEPUMEHTANIBHBIX PE3YyJIbTaTOB.

Otu TpeOoBaHUsA, a TaKKe HEOOXOIUMOCTh JOMOJHUTEILHON MOTHBALIMK BOCHUTAHHUKOB
npoWIBHOTO JIMIES K U3yYeHHI0O (U3WKA  YYUTHIBAJMCH HAMHU TPH  OJITOTOBKE

OKCIICPUMCHTAJIBHOT'O  HUCCJICAOBAaHMA. 3abar OBpEMCHHO OJWH HW3 aBTOpPOB CTAaTbU —



npenojaBaTesb (PU3UKU B JIUIEe OPraHu30Baja 00yuyeHUe yJaIuxcsl MPOU3BeICHUI0 U3MEPEHUN
IoCpEACTBOM MHKPOMETPA W IITAHICHIOWUPKYJIA, IIO3HAKOMHIIA C 061]_[I/IMI/I InpaBrujIaMu
MIPOBEJICHUS IKCIIEPUMEHTAIBLHOIO UCCIIEOBAHMUS.

Tak kak IO COCTOSTHHIO 30pOBbA HEC BCC BBIITYCKHUKH JIUIECA OBIBAIOT JOMMYHUICHBI K
noctymieHnto B By3sl MUC, To B 1emsix mnpodecCHOHAIbHON OpHUEHTAllUU YYaIluXcs
MpeIBapuUTENbHO Oblla MpOBEAEHa 3SKCKypcHus Mo (usmueckoMy QakynpreTy ['omenbckoro
rocynapcTBeHHoro yHuepcurera uM. @. CkopuHbBI. DKCKYypCOBOJAaMH ObUIM NMPENOJAaBATENH U
Hay4YHbIE COTPYIHUKH €ro Kadeap.

[Io OKOHYAHMM SKCKYpCHHM HKCIIEPUMEHTAJbHOE HCCIEAOBAaHUE, B KOTOPOM NPUHUMAIU
y4acTHE JUIEUCTHl U3 Pa3HbIX HIKOJIBHBIX Mapajuienei, MpoBOAMWIOCH B OJHOM U3 JabopaTtopuii
kadenpel ontukd. 20 BocnmuTaHHUKOB U3 8 — 11 kiaccoB OBUIM pa3leieHbl Ha 4YeThIpe
OJIMHAKOBBIE TI0 YUCICHHOCTH rpynibl. OOA3aHHOCTH B HUX PACIpeieNsiIiNCh ¢ YUETOM YPOBHS
MOATOTOBKH PeOSAT M3 pa3HBIX KIIACCOB: OBLIM HAa3HAUEHBI OTBETCTBEHHBIC 3a IJIAHHUPOBAHHE
AKCIIEPUMEHTA, BBIMIOJIHEHUE W3MEpPEHU, BEJACHHE 3aluceil, MOCTpoeHUe TpaduKoB, aHAIHU3
MOJIYUEHHBIX PE3yIbTaTOB U (POPMYITHPOBKY BBIBOJOB. B 0OCyXIeHMM MiaHa AEHCTBUII Ha
KOKIOM JTale U pe3yabTaToB pabOThl y4acTBOBaNM Bce uieHbl Tpymmbl. OT4ET 00
WCCJEIOBAaHUM TOTOBHJ KOMauHAup rpymnmbl. B xome paboThl, KpomMe aBTOPOB CTaTbhH,
KOHCYJIBTAaTHBHYIO TIOMOIb FOHBIM HCCIEOBATENsIM OKasblBaja Y4YUTeNb (DU3UKUA W3 JIHIEes

H.B. JloinmaHoBa.




OCHOBHOE COJEp)KAHUE NPeOsapuUmMenbHblX UHCMPYKYULl JJI1 y4alluXxcsl B COKpaIlEHHOM
W3JI0’KEHUU TaKOBO.

[To3HaKOMUBIIMCH C COJEPKaHUEM BCErO SKCHEPUMEHTATbHOTO 3aJaHus, HEOOXOIUMO
BBICNIUTh B HEM OTHAENBHBIC JIOTMUECKHU 3aBEpHIEHHbIE (DPAarMeHThI, BBISIBUTH B3aUMOCBSI3b
MEX1y Pa3IMYHBIMU dTallaMU UCCIIEJOBAHUSA, OLIEHUTh BO3MOXKHOCTh MPUMEHEHHSI Pe3yJIbTaTOB,
MOJIYUEHHBIX Ha MPOMEKYTOUYHBIX 3Tanax padoThl, IPH MPOJOIKEHUH UCCIeIOBAaHUI.

dopMa mnpeAcTaBiICHUsT Pe3yJbTaTOB M3MEPEHHN — HE TOJIBKO IOKa3aTeldb I'PaMOTHOCTHU
JKCIIEPUMEHTATOpa, HO U CHOCO0 palMOHANBHOW OpraHu3alud U OOJerdeHus paboThl IO
aHANM3y TONYyYEHHBIX 3aBUCHMOCTEH, a TaKXke SKOHOMHHM pabouyero BpemeHu. [losTomy,
IUTAHUPYS.  OKCIIEPUMEHT, CJEAYyeT ONpeNeinTh TE€ BEJIUYUHBI, KOTOPHIE MOTYT OBITh

HCTIOJIb30BAHbI B KAYCCTBC BAPbLUPYCMbBIX NMEPCMCHHBIX U B KAaUCCTBC ITOCTOSIHHLIX MMAPaMCTPOB



NpyU TOJYYCHUU YaCTHBIX 3aBUCHMMOCTEH. Ha »3TOM »3Tame BaxkHO MpenBapUTEIbHO, H0
BBITIOJIHEHHSI M3MEpPEHUN 00ayMaTrh (HOpMy pErucTpamuul pe3yynbTaTOB W3MEPEHHH, YIOOHYIO
Ui UX 00pabOTKH, M COCTaBUTh TAOJWIBI IS 3allMCH 3HAYCHUH W3MEPCHHBIX BEJIMYHWH,
npelycMaTprBasi B HUX SYCUKHU ISl YKa3aHUS MOCTOSIHHBIX U BAPbUPYEMBIX BEJIIMUHMH B KaXKJI0M
OTJIEILHOM OIIBITE.

Jlnst 3amucu pe3yabTaTOB U3MEPEHHsI HY)KHO BBIICNIUTh B TaOJMIIax CTOJIBKO rpad, KakoBa
IJIaHUpyeMasl KpaTHOCTh MOBTOPEHHS M3MEPEHHH B OJHUX W TEX XK€ YCIOBUAX, U JOOABUTH
rpadbsl a7 3aMUCH  CPEAHETO 3HAYCHWS W3MEPEHHOW BETWYMHBI M  TOTPEIIHOCTH &
OnpeAeICHUs.

Ecnu mnpeanonaraercss mpeacTaBisTh pe3yabTaThl H3MEpeHHid B rpaduueckoit dopme,
MPEINOYTUTEILHO KOJIOHKH, NpPEeAHA3HAYEHHbIC IS 3allMCH BEJIMYMH, MEXIY KOTOPBIMU
yCTaHaBIMBACTCS (PYyHKIIMOHAIbHAS 3aBUCUMOCTD, PACIIOJIOXKUTh B TaOJIUIIaX BO3MOXKHO OJIFIKE
IpYT K APYry — TaK Jjerde u ObICTpee CYMTHIBATh AaHHbIC 0e3 omunOok. Ecnu sxcnepuMeHTanbHO
MOJIy4YeHHAsl 3aBUCUMOCTD OTJIIMYAETCS OT MPSIMO MPOMOPIHOHANIBHON WM JIMHEWHOH, BIOEpHTE
OJIHY U3 OCEH KOOPAMHAT B COOTBETCTBMHU C BUJIOM IpEANoiaraeMou 3aBucuMocty. Hampumep,
ecnu TpaduK MOXO0XK Ha HM300pakeHUE THUMEPOOIBI, BAOIL OCH aOCIUCC OTJIOKHUTE 3HAUYCHUS
BeimuuHbl 1/X U moctpoiite rpaduk B koopaunarax (Y, 1/X). Ecnu neficTBUTENbHO BeTMUWHA Y
00paTHO MPOIMOPLHOHAIbHA BEIUYMHE X, TO B HOBBIX OCAX KOOpAWUHAT Tpaduk u300pa3utcs
NpAMON JIMHUEW. YUUThIBas IOJOXKEHUE €€ OTHOCHUTEIBHO OCEH KOOpIMHAT M 3HAYCHUS
W3MEPEHHBIX BEJIMYHMH B OTAEIBHBIX TOUKAX, MOXKHO YTOYHUTH XAPAKTEP UCKOMOM 3aBUCUMOCTH.
[Ipy wWcmoONB30BaHMM TAaKOTO TMpeoOpa3oBaHus TpaduKoB, HA3BEIBAEMOrO JHHEApU3alUen
3aBHCHUMOCTH, TIOJIC3HO BBECTH B TAOJUILy CTOJIOCI[ JJIs 3alMCH 3HAYCHHI BETUUMHBI 1/X (Miu
WHOW BEIMYHMHBI — B 3aBHCHMOCTH OT BHJA 3aBUCUMOCTH). B 3aronoBkax TaOmuIl ¥ psaoM ¢
OCSIMH KOOPJIMHAT, B KOTOPBIX CTPOSITCS TpaduKH, CIEAYeT YKa3bIBaTh SIUHUIIBI U3MEPEHUS
pasMepHbIx BenmuuH. OundpoBka ocell KOOPAMHAT MPOU3BOIUTCS 4Yepe3 PaBHBIE HHTEPBAIIHI.

I[O MMOCTPOCHUSA I‘pa(bI/IKOB HCO6XOI[I/IMO BBIYUCJIIUTH MOTIPCIIHOCTU ONPCACIICHUSA U3MCPCHHBIX



BEJINYUH, OTMETUTh JOBEPUTEIIbHBIC HHTEPBaJbl BO3JE€ TOYEK, MOCTPOEHHBIX IO
JKCIIEPUMEHTANBbHBIM  JaHHbIM. CTpouTh Trpaduku claeAayeT, TMpoBOJAS B Ipeaenax
JIOBEPUTENIbHBIX HMHTEPBAJIOB CIJIAXKEHHbIE JHMHUM BO3MOXKHO OJIMKE K HKCIEPUMEHTaJIbHO
MOJIyY€HHBIM TOYKaM, a HE COEIUHATh UX JIOMAaHbIMU JTMHUSIMH.

BbIBonibI 0 pe3ynbTaTax HCCIEJOBaHHMMA TOJKHBI (POPMYIHpPOBATHCS apryMEHTHPOBAHO, B
COOTBETCTBUM C II€JIbIO OMbITA U OTpPakaTh €ro pe3ylbTaThl. B HUX HEOOXOAMMO OTMETUTH
OTCYTCTBHE WJIM HaJIMYUE MPEAINO0JIaraeMoil 3aBUCUMOCTH, €€ XapaKTep, YCIOBHUs, TPH KOTOPBIX
MMEET MECTO YCTAHOBJICHHAs] 3aBUCUMOCTb M camo siBieHHUE. [Ipr BO3MOKHOCTH NPUBOAUTCS
00BsICHEHUE PUYHMH U3Y4aeMOT0 SIBJICHUS M XapaKTePHBIX JAJIS1 HETO 3aKOHOMEPHOCTEH.

MHorouucieHHbsle MpuMepbl 00pabOTKU pe3ylIbTaTOB SKCIEPUMEHTAIBHBIX JTaHHBIX MOXHO
Haiitu B kaure A.M. Cno6onasHioka [1].

Tak kak »SKCIEpUMEHTAIBHOE HCCIeIOBaHUE OBLIO OPraHW30BaHO HAMH B PEXHUME
TPEHMHTa, WHCTPYKIHUS IJS YYalluXcs O TOPSIAKE BBIMOIHEHUS paboThl OblIa JOCTATOYHO
mopoOHOI Ha ATarne Ka4eCTBEHHOTO 3HAKOMCTBA C sSIBICHUEM AU PAKIMK U TIPU UCCIEAOBaHUN
nudpakuy Ha HIenu U 0ojiee JTAaKOHUYHOW mpu (HOPMYIHPOBKE 3aJaHUN MO HCCIETOBAHUIO
T paKuy Ha OTHOMEPHBIX U ABYMEPHBIX TU(PPAKIIMOHHBIX PEHIETKAX.

B yHuBepcuteTckoil 1abopaTopuu BOCIIMTAHHUKH JIMLES BBITOJHUIN MPAKTHYECKYIO YacCTh
pabotel. [lo Bo3BpamieHMH B JUIEH OHM 3aHAIUCH OOpPaOOTKOM pe3yabTaTOB, MOCTPOECHUEM
rpa¢ukoB, (OPMYIHPOBKOM BBIBOJOB M COCTaBJICHHEM OTYETOB 00 wuccienoBaHuu. Pabota
OKa3ajach NOCHIBHOW BCEM BOCIMTAHHUKAM, HO Ja)e JJIsI CTapLIEKIACCHUKOB OHA OKa3ajlach
HOBOW, CONPSKEHHOW C TPYIHOCTSMH, TaK KaK KO BPEMEHH BBIIIOJIHEHHUS MCCIEAOBAHUS TeEMa
«dudpakuus cBera» emé He ObUla M3ydyeHa Ha ypokax (uU3MKM B MOJHOM 00béMe. B
HENpeACKa3yeMbIX CHUTYyallUsAX, MMOJOOHBIX 3TOM, KaK MPaBHJIO, W OKAa3bIBAIOTCS ydalluecs Ha

00JIaCTHOM U peciyOIMKaHCKOM Type OJMMIIMA/bI IO (PU3UKE.



B xone cocraBienus 0T4€TOB HaUOOJbIIEE KOJTUYECTBO OMIMOOK yJaluecs JAOMYCTHIN Py
MOCTPOEHUH TpauKOB: MpH TPAAYHPOBKE Oceil, BbIOOpe MacmTaba, 0003HAYCHHWU OCEH.
VYyammecss WCHBITAINA 3aTPYAHEHUS MPH KOMOMHHMPOBAHWUHU oOmmIel (opMymbl, OTpakaromie
3aKOHOMEPHOCTU  (BBISBJICHHBIC JKCIIEPUMEHTAILHO M MPEAIONaraeMylo), IO MPUYHHE
HEJI0CTaTOYHOIrO OMbITa B TaKUX AeicTBUAX. [Ipu MpoBeeHNN BBIYMCIEHUHN ydallUuecs JOJIKHbI
ObUIM UCHOJB30BaTh 3HAUEHHUS BEJIIMYMH, HM3MEPEHHBIX HMH B pAa3JIMYHBIX EIUHUIAX
(MUIIITMMETpax, HAHOMETpax, MeTpax). HeBHUMaATEIbHOCTh MPU MX BBIPAXKEHUU B OJJMHAKOBBIX
eAuHUIax oOycioBWIa OMMOKM B OINpeAeseHuH Kod(pQUIMEHTa NPONOPLHOHAIBHOCTH B
SMITUPUYECKHU YCTAHOBIEHHBIX (opmynax (3aganus 6 u 8 1). 3aTpyAHWINCH BOCTIMTAHHUKUA U
pu GOPMYIUPOBKE BBIBOJAOB O pabOTe, 0COOEHHO OTHOCHUTEIHHO BO3MOKHOTO IPAKTHUYECKOIO

IMPUMEHCHUS U3YYCHHOT'O ABJICHUA.



B xoze coBMecCTHO MPOBEAEHHOTO C YYMTEIEM aHajiu3a UTOrOB TPEHHHra BOCHUTAHHUKH
OTMETWJIHM, YTO OHM OCO3HAJU BaXHOCTh TNPUOOpETEeHHs] Ha Ypokax (HU3UKKM U Ha
JOTIOJIHUTEJIBHBIX 3aHATUSAX B JIMIEE HABBIKOB JKCIEPUMEHTAIBHON U HCCIIEeN0BATEIbCKON
paboTHI 7151 TPOIOJKEeHHsI 0OydeHus B By3e. OHU BBIpA3WIIM HAMEPEHHUE B TIOCTEAYIOMEeH yueoe
BBITMIOJHATH TPEOOBaHUs, NPEIBABISIEMbIE K UX 3HAHUSM U YMEHHSIM, HE TOJBKO 1O HACTOSHUIO
yuutens. BocnuTaHHUKY MpeUIoKUIN TaKKe CBOU HJEH, Kacalolluecs MOJAroTOBKY MaTepuaia
K HAayYHO-TIPaKTUUECKON KOH(EpPEeHIUH; PU S3TOM UX OCOOCHHO 3aMHTEPECOBAIM BO3MOKHOCTHU
MPAKTUYECKOT0 MPUMEHEHHSI U3yYEHHOTO SIBJICHUSI.

[IpennoxeHHBIN B CTaThe BApUAHT SKCIIEPUMEHTAIBLHOTO UCCIIEI0BAHUS (B TIOTHOM 00BEME
WM OTAENIbHBIE €r0 JIOTHUecKue (PparMeHThl) MOXKET ObITh pPeau30BaH yYalIUMHCS, KOTOPHIM
y)K€ 3HAKOMBI CBOICTBA MEXaHWYECKMX BOJH M 3aKOHBI TI'€OMETPHUUYECKOW ONTHUKH, Ha
(akynbTaTUBHBIX 3aHATHUAX, HA YPOKaX-MacTEPCKUX, B XOJE€ IIKOJIbHON OJUMIHUAABI W TPU
MOATOTOBKE K IIKOJIBHOMY TYPHUPY IOHBIX (DU3HKOB.

[TpoBoas paboTy B COOTBETCTBUHU C 3aJaHHUSIMHU MPUIIOKEHUS A, ydalIHecss CaMOCTOSITENEHO
BBISIBST CYIIHOCTH SIBICHUS JUGPAKIUM U YCIOBUS €ro HaOMIOJEHUS, IO3HAKOMSTCS C
HECKOJIBKUMH CIIOCOOAMU KOCBEHHOTO HW3MEpEHUs BENMYUH (AJIMHBI BOJHBI U3NMy4EHUS U
XapaKTEepHOTO pa3Mepa OO0BEKTa, Ha KOTOPOM IMPOUCXOMUT TU(PAKIIKS), OCHOBAHHBIMH Ha
3aKOHOMEPHOCTSX OJHOTO U TOTO XK€ (DU3MYECKOTO SIBICHHUS, PEaM3yeMOro B Pa3IMYHBIX
ycnoBusix. [Ipu 5TOM MMeeTcss BO3MOXKHOCTh TOCPEACTBOM MpeoOpa3oBaHUs MPEICTaBICHHBIX
rpadguyeckd  3aBUCUMOCTEH, COOTBETCTBYIONIMX 3aJaHHBIM  3HAYCHHUSIM  TOCTOSHHBIX
[apaMeTPOB, BBIABIATh (DYHKIMOHAJIBHBIE 3aBUCUMOCTH OT KaXXIOTO0 U3 HHUX. AHaIM3UPYA
orpese€HHbIE JKCIEPHUMEHTAIBHO 3aKOHOMEPHOCTH JU(PpPaKIUK W CpaBHUBAs 3HAUCHHS
BCJIMYHH, OHU CMOT'YT CACJIATh 3aKJIIFOYCHUC O TOUHOCTU HCITIOJIb3YEMbIX METOJ0OB.

Taxum 06p3.30M, B XOJ€ BBIIIOJHCHUSA SKCIICPUMCHTAJIBHOI'O HCCICAOBAHUA IIKOJBbHHUKHU

IIO3HAKOMATCA CO MHOI'NMH HpI/IéMaMI/I, XapaKTCPHbIMU  J1JIA HaquO-HCCHeHOBaTeHBCKOfI



paboThl, KOTOpbIE OHHM CMOTYT MPUMEHUTh TNPU MOATOTOBKE K HHTEIUIEKTyaIbHbIM
COpPEBHOBAHUAM M BO BPeMs TOCIICIYIONICH yU€OhI B By3e.

1 CnoGomsaiok, A.M. DkcnepuMeHTAIbHBIE 3a/ladyd B IIKOJE : MOCOOWEe ISl yYUTenei
001eo0pazoBat. yupexaeHui ¢ oenopyc. u pyc. s3. ooyuerus / A.M. CnoboasHiOK. — MHUHCK:
ABepcas, 2011. — 397 c. — (bubnumoreka yuuTens).

2 Kmumosuu, FO.U. Terpany nnsa naGoparopHeix pabor. Pusmka. 11 xmacc /

10.1. Kimumou4. — Munack: OO0 «Cap-Buty, 2003. — 80 c. — (IlIxosnbHast mporpamMma).



IIpunoxenne A
YcoMHuMCcS B 3aKOHAX reOMeTPUYeCKOil ONITHKHU

O0mme pekomeHaAUNH

[Ipu wusyyenun pasgena «CBETOBbIE SIBICHHS» BBl Y3HaIM, YTO B OJHOPOJHOMN
HU30TPOIMHOM CpeZie CBET paclpOCTpaHAETCs MNpsIMONMHENWHO. EcliM Ha MyTH CBETOBOrO IMy4yKa
PacHoIOKUTh KaKON-TO MPeIMET, TO Ha SKpaHE JI0JKHA BO3HUKHYTh TEHb 3TOT0O IpeIMeTa.

A Bcerja v BbIIOJHSETCS CHOPMYIUPOBAHHBIN 3aKOH, 1 UMEIOT MECTO CHEaHHbIE Ha
€r0 OCHOBE BBLIBOJBI?

Bam mnpemmaraeTcss mpoBecTH HCCIEIOBAaHHE WHTEPECHOTO U OYEHb Ba)XHOTO B
MPAKTUYECKOM OTHOIICHHH ONTHYECKOTO SBIICHUS W BBIIBUTH €r0 3aKOHOMEPHOCTH, BBITIOIHSS
psn onbIToB. [IpaBUibHOCTE caenaHHbIX BaMu BbIBOJOB OyIeT 3aBHCETh OT aKKypaTHOCTH MpHU
BBIMOJTHEHUH U3MEPEHUN U TIHIATEeIbHOCTH 00pabOTKM SKCIEPUMEHTANBHBIX JaHHBIX. [loaToMy
MocIie BHIMOJTHEHMs 3afaHus 1 U oOIiero 3HaKOMCTBA CO BCEMH 33/JIaHMSMU TOAyMaiTe, Kak
BBITIOTHSITh U3MEPEHUS, YTOOBI MX MOTPEIIHOCTH OBIITM MEHBIIUMHU.

Bam mpencrout 60mb1110i 005eM pabOTHI, U TOITOMY HYKHO M03a00THTHCS O TOM, YTOOBI
pe3ynabTaThl U3MEPEHUN ObLTH MpeAcTaBieHbl B (hopMe, yIoOHOU [ mocneaytomieii 00paboTku
JAHHBIX M MOCTpoeHUs rpadukoB. OOBIYHO pe3yabTaThl U3MEPEHUN M BBIUMCICHUNA CBOISAT B
Tabmuupl. ['padukn moctpoiiTe Ha MUWIITUMETPOBOM Oymare, BbIOMpas OCHM KOOpAMHAT Tak,
9TOOBl MOXXHO OBUIO J€NaTh OOHO3HAUHbIE 6blGOObI O Xapaxkmepe YCHMAHABNIUBAEMbIX
sasucumocmeii. CoOnronaiTe MU ITOM 00IIKE MPaBHUIIa IOCTPOCHUS TPaPHKOB.

IIpu sKCIEpUMEHTANIBHOM ONpPEACICHUN BEJIMYMH HE 3a0bIBaliTE O TOM, YTO a0COJIOTHO
TOYHBIX U3MEpeHUi He ObIBaeT. [Ipu olleHKe MOrpenHoCcTel YUTUTE, YTO TeIUii-HEOHOBBIH J1a3ep
TEHEepUpPYeT H3IydyeHue B Juana3zoHe yactor Av = 1 MI'nm (B mkane IJIuUH BOJIH €My
COOTBETCTBYET MHTEpBal AL = 1,3 - 1072 ).

’Kenaem Bam ycnienrHoro npoBeACHHS HCCIIEI0BATEIBCKOM PaboThI!



IIpuGopsl U NPUHAAIEKHOCTH:

- 5 ne3Buid;

- TI0 OJIHOMY OTpe3Ky mpoBojioku paznoro (0,1 + 0,4 mm) nuamerpa JUIMHON 3 — 5 cM;

- PaMKH JIJIs CJIaiiI0B WM TUIOTHBIA KapTOH;

- IUTACTUIIUH WK CKOTY;

- HOXKHUIIBI,

- 3 UIJIBl PA3HOTO JUaMeTpa U 3aKuTaka (i1 00’Kura OTOTHYTOM WUTJIONW OymMaru y Kpaén
OTBEPCTHH);

- T paKIIMOHHbIE PEHNIETKH U3 IIKOJIBHOT'0 Habopa MO ONTHUKE;

- KYCOUKH TKaHH (OpraH3a) Uiy KalpoOHOBOM JIEHTHI pa3MepoM 4 X 4 cMm;

- 2 WUCTOYHMKA W3NIy4eHHs (TeJUN-HEOHOBBIM W MOIYMPOBOJHUKOBBIN Ja3epsl),
TeHEPUPYIOUINX U3TyUYEHUE C PA3HOM IITUHON BOJIHBI;

- IIKOJbHAS YCTaHOBKA Ui OMNpeAeNieHUs IJIMHBI BOJHBI H3IIYUYEHUS C TOMOIIBIO
TG PaKIIMOHHON PEIIETKH;

- JamIia HaKaJlMBaHUS;

- I[BETHOE M300pakeHHe CIIOUIHOTO CIIEKTPa, FPaAyHMPOBAHHOTO B IIIKAJIE JAJIHH BOJH [2];

- nuHelika gouHor 40 cMm;

- pyJeTKa AJUHON 3 + 4 M;

- MUKPOMETP;

- IITAHTEHITUPKYJIb,

- 2 mITaTHBA C JJAMKAMU I KPEIUICHUS O0BEKTOB;

- DKpaH;

- MIUJTUMETpOBasi Oymara.

3aganue 1. C ucnonap30BaHUEM JIE3BUM, UTOJIOK, PaMOK JUIsl CIai0B (WIM KapTOHA) U

IUTACTWIIMHA WJIM CKOTYa HM3TOTOBBTE OOBEKTHI-AHAa(parMbl ¢ OTBEPCTHSAMH pa3zHOW (HOPMBI U



pasMepoB (Kpyrible, MPSMOYrojbHbIE, B BUJIE IIEIH, ABOMHON IIENH, UIMPOKUX OTBEPCTHIA,
MepeCcCeueHHBIX OJUHOYHBIMU IPOBOJIOUYKAMH PAa3HOTO JUAMETPA).

YcTaHoBuTe Moo4yepENHO U3rOTOBIEHHBIE Bamu nuadparmel Ha MyTH My4Ka Ja3epHOro
u3ydyeHuss Ha pacctosHud mnopsaka (1,5 = 3) M or okpaHa. Brerueptute cxemy
SKCIIEPUMEHTANIbHOM yCTaHOBKH. CxemaTuuecku wu3o0pa3uTe HaOII0JaeMOe paclpe/eneHne
WHTEHCUBHOCTEH M3ITyYCHHUS.

CpaBauTe opMy HAOITIOJAEMBIX B KaXKJIOM OIIBITE CBETOBBIX MSATEH ¢ (opMOii 00BEKTOB,
OCBEIIaeMbIX U3TYYEHHEM Ja3epHOr0 HCTOYHHKA.

CpaBHuTe HaOMIOAaeMble KAPTUHBI, OTMEUasi B HUX CXOJHbIC U Pa3IUYHbBIC YEPTHI.

[Ipennoxute 00bSICHEHHE CUMMETPUYHOCTH HAOII0JAEMBIX KAPTHH.

AKIIEHTUpYWTE BHUMAHUE Ha YCIOBUAX, IIPU KOTOPBIX CYIIECTBYET HE COOTBETCTBYIOIICE

3aKOHaM FeOMeTqueCKOﬁ OIITUKHU PACIIpCACIICHUC NHTCHCUBHOCTH.

Bul, xomeuno, obpamunu eHumanue HaA NoO0oOUe 8 pacnpeoenreHuu UHMEeHCUBHOCTU
U3yyeHus Ha IKPaHe Nocle HPOXOHCOEHUs e20 uepe3 welu pasiuyHol wupuusl. BeiscHumo
3AKOHOMEPHOCMU, XapaKmepHvle 05 PACHOSIONCEHUA MUHUMYMOE 0C8eU{EHHOCMU (MEMHBIX
nAmen) 6 nomyuaemvlx KapmuHax, U NpuUMeHumsv ux NPpaKkmudecKu bl cmodiceme, 6bINOJHAA
sadanus 2 — 1.

3amanue 2. Mccrnenyiite, Kak 3aBUCHT OT LIMPHHBI IIETH D KOOpAMHATA Xm MUHUMYMA
OCBEIIEHHOCTH 3a/IaHHOTO mopsika (M = + 1) B kapTHHE, HA0II0AaeMOW TIPU OCBEIICHUH eI
IeJIMA-HEOHOBBIM J1a3€pOM, T'€HEPUPYIOLIMM M3JIyY€HHE KpPacHOro LBETa C JUIMHOM BOJHBI
A = 632,8 HM. B kadecTBe MmIenM HCMONB3YHTE TYOKHM IITAHTEHIUPKYJS, 3aKPEIUIEHHOTO B
LITaTUBE TaK, YTOOBI CTOWKA HE Mellasia HaOIIOICHUSIM; IIUPUHY IIEIU U3MEPSUTE, UCIOIb3Ys
HOHUYC-ILIKAJIy IITAHT €HIIUPKYJISL.

ITopsiiKkoBBI HOMEP MUHUMYMa OCBELIEHHOCTH OTCUUTHIBAMTE OT LIEHTpa HaOJ01aeMoi

KapTuHbl. B 1ensix yMeHbLIEHUS MOTPEIIHOCTEN M3MEpPSITe paccTOIHUE 2Xm MEXIY



MUHUMYMAMY OJJHOTO TIOPSIJIKa, CHMMETPUYHO PACIOJIO0KEHHBIMA OTHOCUTENILHO LIEHTPAJIbHOTO
ApKoro nsaTHa. Pe3ynbratel u3smepenuii BHecute ¢ Tabnuiy 1 (mpunoxenue b).

[loBTOpHUTE U3MEpeHUs, BBHIOMpPAs MHUHUMYMbl OCBEUIEHHOCTH JPYIMX THOPSIKOB:
m==+2 .+£3,...

[locTpoiiTe COOTBETCTBYIOLIME pA3IMYHBIM 3HAYeHUSIM M TpaduKu 3aBUCHMOCTH
KOOpJAMHATH MHHHMyMa HWHTEHCHUBHOCTH OT INUpHMHBI menu X, = f(b). Beibepure ocu
KOOpJIUHAT [JIsl TOCTPOEHHUs] TpapUKOB TaK, YTOOBI MOKHO OBUIO CJIeNaTh OJHO3HAYHOE
3aKJIIOUYEHHE O XapaKTepe UcclIeayeMoi 3aBUCUMOCTH.

Craenaiite 000CHOBaHHBIM BBIBOJ] O XapaKTepe 3aBHCUMOCTH Xy = f(D).

3apanme 3. Vccienyiite, Kak 3aBUCHUT OT PAcCTOSHHS L MeXAy IIENbI0 U dKpPaHOM
KOOpIUHATA Xy MUHUMYMA OCBEIIEHHOCTHU 3a/IaHHOTO MOpsAKa M B KapTHHE, HaOII01aeMOl pH
OCBEINECHUH MIeTH (UKCUPOBAHHOW MIMPHHBI D TeUii-HEOHOBBIM JIa3€pOM, TE€HEPHPYIOIIUM
W3Iy4eHUe ¢ IJIMHON BOMHBI A = 632,8 HM. Pe3ynbratei 3anecurte B Tabnuity 2 (mpuiioxenue b).

[ToBTOpHUTE OMBITHI, BEIOUpAs APYTrUe 3HAYCHHUS:

a) Mmopsika MUHUMyMa M;

0) mMpuHAI 1esn b.

[MoctpoiiTe rpaduku 3aBUCHMOCTH Xy = f(L), COOTBETCTBYIOIINE pa3IHYHBIM 3HAYCHUSM
M U pa3InYHbBIM 3HAYCHUAM D,

Cnenaiite 000CHOBaHHBIH BBIBOJI O XapaKTepe 3aBUCUMOCTH Xy = f(L).

3ananme 4. Vccrnenyiite, Kak 3aBUCUT KOOpPAMHATA MUHUMYMA OCBELIEHHOCTU OT €ro
nopsiika M B KapTUHE, HAOIIOMAaeMOW NP OCBEIICHUH ILNEIM HU3Iy4YeHHEM TIelUi-HEOHOBOTO
nazepa (AauMHA BOJNHBI W3IydeHus 632,8 HM). 3amonnute Tabuuiyy 3 (mpuiiokeHue b).
[Moctpoiite rpaduk 3aBucuMoctu Xn, = f(M). LlupuHy menu u paccTosHUE 1O SKpaHa BHIOCPHUTE

camocTosTenbHO. Crenaiite 000CHOBaHHBIN BBIBOJ O XapaKTEpe 3aBUCUMOCTH.



CpaBHHTE BBIBOJ, IOJIYYCHHBIH B pE3yJIbTaTe HEMOCPEJACTBEHHBIX H3MEPEHUI, C TeM,
KOTOPBIi MOKHO IOJY4YHTh, WCIONB3YyS TpadudecKre 3aBUCUMOCTH, TOJIYYEHHBIE TMIPH
BBINOJIHEHUH 3a1aHuii 2 u 3, mipu b = const u L= const.

3aganne 5. CpaBHUTE KOOPAMHATHI Xy MHHHMYMOB OCBEIIEHHOCTH B KapTHHE,
MOJy4aeMOil C MCMOJIb30BAHUEM T€IMH-HEOHOBOIO M MOJIYIPOBOJHUKOBOTO Jazepa. [lonb3ysach
TUTAKaTOM C W300pa’KeHHEM CIUIOIIHOTO CIIEKTpa, TPaJIyHMpPOBAHHOTO B MIKAJIE JUTHH BOJIH (OHO
uMeeTcs Ha OOJIOKKE TeTpaad ISl Ja0OpaTOPHBIX W IKCIIEPUMEHTAIBHBIX HCCICIOBAHUHN IS
OJMHHAIIATOTrO Kiacca [2]), caenaiite mpeanoaokeHne O XapakTepe 3aBUCUMOCTH KOODIUHAT
MHUHAMYMOB OCBEINEHHOCTH OT JJIHHBI BOJHBI W3MydeHHs (MpU (UKCHPOBAHHBIX 3HAYCHHUSIX
BeIMuMH b, mu L).

3aganne 6. KomOWHUpYS BBISBICHHBIC SKCIEPUMEHTAIFHO U NPEANONIAaracMyro
3aBUCHMOCTH, COCTaBbTe (POPMYJy, COOTBETCTBYyIOUIYIO GOyHKInu Xy = f(b, L, 4, m). Yurture
MPU 3TOM, KaKOH TPUTOHOMETPHUYECKON (DYHKIIMH COOTBETCTBYET OTHOIIECHHE Xm /L ams masbix
yriioB. OTMETBTE COOTBETCTBYIOIIHME YIJIbI HA CXeMe MPOBEAEHHBIX BaMu ombITOB. ([Ipu 3amucu
(bopMyJITBl BOCIIONIB3YHTECH MOACKA3KOH O TOM, 4TO Xy /L = tgp = Sing = ¢. IIpu 3TOM yroa ¢
U3MEpsAETCs B pajinaHax.)

Hcnonb3yss  pe3ynbTaThl  NMPOU3BEAEHHBIX  M3MEPEHUI,  ONpEIeIuTe  3HAYCHUE
KO3 pHIMEHTA POIIOPIIMOHATIBHOCTH B 3allMCaHHOM Bamu GyHkiuu Xy = f(b, L, 4, m), a 3aTem
3aIUIIATE UTOTOBYIO (OPMYITY.

Bananmne 7. I[lpumenss noaydeHHyro (GOpMYIy H OSKCIIEPUMEHTAIbHBIC JIaHHBIC,
OTIPEIEIINTE JJTUHY BOJHBI U3JIYUYCHUS TOJTYIIPOBOIHUKOBOTO Jiazepa. OMpeae/uTe MorpeiHoCTh
OIpENEesICHUsT JUIMHBI BOJIHBL. OIpenenuTe MOJ0XKECHUE HaMJICHHOW BaMHU JJIMHBI BOJIHBI Ha
IIKaJIe 3JCKTPOMArHUTHBIX BOJIH; OOpaTHUTe BHMMAaHHWE HA COOTBETCTBUC I[BETA H3IyUYCHHUS
MOJTYIIPOBOTHUKOBOI'O Jia3epa IBETY M3JIY4YCHHUs, COOTBETCTBYIOUICTO HANJICHHOW BaMH JIMHE

BOJIHBI B CILIOIITHOM crieKTpe. OOBSICHUTE HECOOTBETCTBHUE, €CIIM OHO OyZeT 00HAPYKEHO.



Oceoennyro eamu MemooOuKy 3KCHePUMEHMANbHO20 UCCIe008AHUL MONICHO NPUMEHUMD
0/1 U3YYeHUsI NPOXONHCOCHUSI C8eMa Yepe3 CUCeEM) NAPATIeNbHbIX Opye Opyey 0OUHAKOBbIX NO
wupune D u  pacnonosicennvix Ha 0OUHAKOBOM pACCMOAHUU @ welell, HA3bIBAeMYI0
ougpparkyuonnol pewémrou. Paccmosinue d = b + a nasviearom nepuooom, unu nocmosmnoi
ouppaxyuonnol pewémru. Tabauyvl O 3anucu pe3yibmamos UsMepeHull npu blNOJIHEHUU
saoanuti 8§ — 10 mocym 6vims ananocuunvl coomeemcemayrowum maoauyam 1— 4 npunoscenus b.

3ananue 8. [lomecTuTe Ha MyTH My4YKa HU3IYYCHHS, TCHEPUPYEMOTO TeIM-HEOHOBBIM
Ja3epoM, OTHOMEPHYIO NU(PaKIHOHHYIO pemérky. Mccnenyiite, kKak 3aBUCAT KOOPAMHATHI Xp
MAKCUMYMO6 OCBEUIIEHHOCTH B TOTy4aeMOW KapTUHE OT:

a) paccrosiHus L mexny nudpakunoHHON peméTkoi u 3kpaHoM (mpu GUKCHPOBAHHOM
3HaYCHHUU M);

0) HOMepa MakcuMyma M (pu GUKCHPOBAHHOM 3HAaYeHHH L).

B) paccrosHuss O MEKAy COCETHMMH INENIMH B JUGPAKIHOHHON perméTke.
[IpenBaputensHO omnpeAeauTe Mepro AU(GPAKIIMOHHONW PEmETKH, 3HAs, CKOJBKO IIeNiei
COJICPXKHUTCS Ha KKIOM MILIUMETpE e€ [UTMHBI (B HA0OpE TI0 ONTHKE, BBITYCKAEMOM JUISI IIIKOJI
Bbenapycu, nmerorcs audpakimonnsie pemérku, coaepxamue 50, 100, 125 meneit Ha oTpeske
MUJTUMETPOBOM JJIUHBI).

[Toctpoiite rpaduku, COOTBETCTBYIOIINE PE3YIbTaTaM YKCIIEPUMEHTOB.

Cdhopmynupyiite 000CHOBaHHBIE BBIBOABI O XapaKTepe YCTAaHOBIECHHBIX 3aBUCHMOCTEHH;

I) TpOBOJS KadeCTBEHHOE cpaBHeHUE (opmupyemMoro audpakuruoHHOW PemETKOMI
CIIEKTpa M3JIYYCHHUs JIaMIbl HaKaJduBaHUS MW  HW300pakeHUs  CIUIONIHOTO  CIIEKTpa,
IpaaydpOBAaHHOTO B IIKale JJIUH BOJH, CHACIAWTE MPEANONIOKEHHE O TOM, KaK 3aBUCHUT
MOJIOKEHUE MAKCUMYMA OCBEIIEHHOCTH OT JUTMHBI BOJTHBI U3TyYCHUS A;

1) ckoMOuHHpyiTe 001IyIo hopmyny Xy = f(d, L, 4, m), oTpaxkaroniyro 3aKOHOMEPHOCTH
— BBISBJICHHBIC JKCIEPHUMEHTAIbHO W TpeanoyiaraeMyro. Vcmonp3yiTe mpu 3TOM CBOHCTBO

TPUTOHOMETPUYECKUX (PYHKLIUN MaJbIX YIJIOB MPUMEHUTEIFHO K OTHOIICHUIO BEJIWYHH Xy M L



(cmotpu 3amanme 6). He 3abyapTe omnpeaenuTh 4YUCIOBOE 3HaUYeHHE KoddduimeHTa
MIPOITOPIIMOHAIEHOCTH.

3aganue 9. Bocmnoam3yiiTech ~ CKOMOMHUPOBAaHHOW  BaMH  (QOpPMYyJIOH |
IKCIIEPUMEHTAIILHBIMH JTAHHBIMH, ITOJTYYCHHBIMH C HCIOJIb30BAaHUEM T'eJIM-HEOHOBOTO Jla3epa,
s onpezenenus nepuoaa d nubpakMOHHOW PEMIETKH, IS KOTOPOH BaM HEU3BECTHO YHCIIO
menen Ha otpeske IuHor 1 MM. Onpenennte NorpeinHoCTH.

3apanme 10. C ucnonb30BaHUEM pPA3IMYHBIX TU(DPAKIIMOHHBIX PEIMIETOK OMPEACTUTE
JUTMHY BOJHBI U3JIy4YEHUS MOITYIPOBOIHUKOBOrO Ja3epa. Omnpenenute norpemnocti. CpaBHUTE
HalJeHHOE 3HaY€HUE JJIMHBI BOJHBI C TeM, KOTOPOE OIpeAeseHO C MPUMEHEHHeM Ienu (Ipu
BBITIOJTHEHUH 3a]1aHus 7).

3aganue 11. Bocnonbp3yiiTech MOJy4EHHBIMH pe3ydbTaTaMH MPUMEHHUTEIBHO K
JIBYMEpPHOU NU(PPAKIMOHHONW PEMIETKE U OMpeesUTe SKCIEPHUMEHTAIBLHO PACCTOSHUE MEXKAY
HUTSIMU OCHOBBI (ITPOJOJILHBIMU HUTSIMH) M yTKa (TIONEPEUYHbIMH HUTSIMH) B 00pa3nax TKaHU-
OpraH3bl WJIM KalpOHOBOM JICHTBHI, HUCIOJb3yeMbIX COOTBETCTBEHHO /JIsi IIUThS 3aHABECOK U
3aBsi3bIBaHUS 0aHTOB. Pe3ynbTaThl u3MepeHuil 3aHecute B Tabmuubl 5 u 6 (mpuinoxkenue b).
Brruncnute morpentHocTy.

Ilo30pasnsiem Bac! Bul nosHakomunuce ¢ AeleHuem OuU@pakuyuu onmuiecKoco
U3NYYeHUsl U CAMOCTOAMENbHO YCIMAHOBUIU €20 3AKOHOMEPHOCTI.

A npu Kaxux ycioeusix 3mo sejieHue 603MONHCHO?

IIpu xaxom ycnosuu He 8bINOIHAIOMCA 3AKOHbI 2e0MEeMPULECKOl ONMUKU?

Bvisaicnume smo, ananuzupys pe3yibmamul 6blNOJAHEHHBIX IKCHEPUMEHMOE.

3aganue 12. Bpluucnure NpUMEHUTENBHO KO BCEM IPOU3BEAEHHBIM BaMHU OIBITaM

JaL

BEeIMYUHY [ ZT, rie A — JuuHA BOJNHBI WM3NMy4deHus, L — paccrossHme oT OOBEKTa,

B3aMMOJICICTBYIOIIETO CO CBETOM, N0 dKpaHa, D — XapakTepHblii pazmep oOBbeKkTa (IIHpUHA

meny, nepuoj audpakuoHHOW peméTkr). KadecTBEeHHO OIEHHWTE BIMSHUE BEIUYUHBI P,



Ha3bIBAEMOUN  60IHOGbIM — napamempom, Ha KOHTPACTHOCTb (YETKOCTb) HaOIIOIaeMbIX
TUGPaKIUOHHBIX KapTHH U YCIOBUS UX (OPMUPOBAHHUSL.

3aganue 13. OdopMuTe OTYET O MPOBEAEHHOM SKCIICPUMEHTAILHOM HCCJICIOBAaHUH U
chopmynupyiTe CieTaHHbIE BaMHU BBIBOJBI O CYTH SBJICHHS IU(PPAKIUH, 00 YCIOBUAX
HaONIO/IGHUsI JTOTO SBJICHUS, YCTAHOBJIEHHBIX BaMHU 3aKOHOMEPHOCTSX U O BO3MOXKHOM
MPaKTUYECKOM TNpuMeHeHuH Audpaknuu. Ha ocHoBe MarepuanoB oTuéTa MOATOTOBHTE

COO0IIeHNE K Hay9HOH KOH(EPEHIINH TKOJILHUKOB.

Mpuioxkenne b

Pexomennayembie popmbl TA0 ML JJIS 3aIIUCH Pe3YJbTATOB H3MePeHUil

Tadomuna 1 — K 3aganauro 2

Xmin, M ‘X
4 M L, m b, clieBa crpaBa Xmin =

Jees

\+‘x
2

npae

N

wi:

Tabmuna 2 — K 3aganauro 3

Xmin, M ‘X

+ ‘X
ﬂes‘
A M b, m m L, m ceBa cripasa Xmin = 5

npag




Tabmuna 3 — K 3agauauro 4

Xmin, M
b, m L, m A, HM m cieBa crpasa
‘Xﬂ€6‘ + anas
Xmin = 5
1
2
Tabnuua 4 — K 3aganuio 7
Xmin, M
X + (X
b, | L m creBa crpasa X = ‘ ”66‘ npas A, Hm <J>, um
w | m min 5
1
2
Ta6muna 5 — K 3apanuro 11 (Hutu ocHOBBI)
Xmax, M
X +|X
4 m L, m CBEpXY CHU3Y X —l e ‘ HW’CH‘ b, m <b>, m
HM max 5
1
2
Tabnuma 6 — K 3aganuto 11 (Hutu yrka)
Xmax, M
X + (X
A | m L, m ciieBa cipasa | x — ‘ ﬂee‘ npas a, m <a>, m
1




