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e [TosHaHMEe OKPYIKAFOIIIEIO AOAKHO IIPOXOAUTD B HEIIOCPEACTBEHHOM B3aUMOACUCTBUH PEOCHKA C MEPOM U
PasBOPAYHUBATHCH, KAK YBACKATEABHOE ITYTEIIIECTBHE, TaK, YTOOBI OH IIOAYYAA OT 9TOTO PaAoCTb. Aerckoe
9KCIIEPUMEHTHPOBAHUE ABAAETCA OAHUM U3 METOAOB OOYYEHHUSA U PA3BUTUA €CTECTBEHHOHAYYHBIX IIPEACTABACHUN
AOIIIKOABHHUKOB. B XOA€ OIIBEITHOI ACATEABHOCTH AOIIKOABHHK YYIHTCA HAOAIOAQTH, PA3MBIIIAAT, CPABHUBATH, OTBEYATH HA
BOIIPOCEHI, ACAATh BBIBOABI, YCTAHABAUBATH IPUYHUHHO-CACACTBEHHYIO CBA3b. OCBOEHUE CHCTEMATH3UPOBAHHBIX ITOMCKOBO-

IIO3HABATEABHBIX 3HAHUM AETEN, CTAHOBAECHHUE OIIBITHO-9KCIIEPUMEHTAABHBIX ACHCTBUI cpopMpreT OCHOBBI AOTHYECKOTO

IIOAHOIICHHYIO TOTOBHOCTD K O6Y‘ICHI/IIO B IIIKOAe. B XOAE pa6OTI>I, MbI HpI/IH_IAI/I K BBIBOAY, 9TO pﬂSBI/ITI/Ie 9ACM€HT21PHI)IX

MATEMATHYIECKHX HpC,A,CTaBACHI/IfI y ACTCfI YCBAHUBACTCA AYYIIIC U 6I)ICTP€€ ‘ICPGS OHI)ITHO—QKCHCPI/IMCHTB,AI)HYIO ACATEABHOCTDBIO.

$ B mreparormdeckoii AGITEABPHOCTH CYIIIECTBYET MHOMKECTBO TEXHOAOTHH. AAf HAC 7K€ OOAEE MHTEPECHON IIOKA32AACh
IIPOOAEMHO-ICCACAOBATEABCKAA TEXHOAOIUSA, M MBI PEIIIUAY IIPUMEHUTH €€ HA IIPAKTUKE.

s HCABZ pﬂSBI/ITI/Ie BACMGHTaprIX MATEMATHYIECKHX HpCACTﬂBAeHHfI Ha OCHOBC HOSHaBaTeABHO—I/ICCACAOBaTCABCKOI;‘I
ACATEADHOCTH AOIIIKOABHMKOB.

* 3apauu:

* OOyuaromme: GOPMUPOBAHUE IPEACTABACHIH O MATEMATUYECKAX CBOMCTBAX M OTHOIIECHHAX, O BEAMIHNHAX, KOAHYECTBE,
dopme, IpocTpaHCTBE U BpEMEHU;

* PaspuBaromme: pa3BUTHE CEHCOPHBIX CIIOCOOOB ITO3HAHUSA MATEMATHYECKUX CBOMCTB U OTHOIIICHUN: OOCACAOBAHHUE,
CPaBHEHUE U T.A.;

°* BocnurareApHBbIE: BOCOIUTAHUE HHTEpECa K OHbITHO—SKCHCPHMCHTaAbHOﬁ ACATEABDHOCTH.

T —— . e —— e - ’ . R . ——————



* BEAMYIMIHA - 0AHO U3 OCHOBHBIX MATEMATHYECKUX ITOHATUH, OTPAKAIOIIIECE
VACTO U3MEPEHUS HAU HCIUCACHHUA OOBEKTOB OKPYKAFOIIIEIO MHUPA.

. [losHakoMuB AeTEl € HOHATHEM BEAUYHHBI, B CTAPIIIEM AOILIKOABHOM
BO3PACTE MBI HAYMHAEM 3HAKOMUTD UX C HOHATUEM U3MEPEHUSA BEANIH. |

® 13mepUTh — 5TO 3HAYUT AATh YUCACHHYIO XapaKTepucTuKy seandude. C sTon
IICABIO MBI HCIIOAB3YEM YCAOBHBIE MEPKHU — IIPEAMETHI OIIPEACAEHHOMN BEAUYHUHEL,
MEHBIIIEH, YeM H3MepAeMbIIl 0ObeKT. crmoabr3oBanne YM 11o3BoAsieT ACTAM
CACAATH BBIBOABI:

* 1. Yem OoabIre BeAnIHHA OOBEKTA, TEM OOABIIIE PE3YABTAT U3MEPCHU.

* D10 - IpAMas (PYHKIHOHAABHAA 3aBICUMOCTD MEKAY BEATIMHON OOBEKTA U
pe3yAbTaToM m3MmepeHus. (AAf CpaBHEHUSA BEAMYNH HEOOXOAUMO UX U3MEPATD
OAMHAKOBBIMU Y M).

* 2. Uem OOABIIIE CPEACTBO HM3MEPEHUSA (YCAOBHAA MEPKA), TEM MEHBIIIE PE3YABTAT
M3MEPEHNs 1 HAOOOPOT.

* D10 - oOpaTHaA (DYHKIHMOHAABHAA 3aBUCUMOCTD MEKAY CPEACTBOM HM3MEPECHUS U
pesyabTaTom n3Mmepenus. (VIsmepseMblil OOBEKT HCITIOAB3YETCA TOABKO OANH!)




IIpsamasa pyHKIIMOHAABHAA 3aBUCUMOCTD MEXKAY BEAUYNHOM 00BEKTA U

T [T B B pesyabraTom usmepenna U3MEPEHUE )KUUAKHUX BEILIECTB

Coszpanue meaarorom npoGAEMHOI CUTyalluH, Ceroans y Hac Oyaer karrra. Kak BbI cauTaere, U3 KaKOH KaCTPIOAH, OOABIIION HAN

MOTHMBHUPOBAHIC U IIOCTAHOBKA ICAH MaACHBKOH, MBI CMOKEM HAKOPMUTH OOABIIIE ACTCIH?

BriABmokeHnE AETBMU TTPEATIOAOKEHUI O PE3YABTATAX, NX WAVt IIPEATIOAATAFOT, YTO U3 OOABIION KACTPIOAN MOKHO HAKOPMHTE OOABIIIE ACTEH.

o6ocHOBaHNE Yro GBI 3TO AOKA3aTh U3MEPUM KOAMYECTBO KAIIH B IICPBOI KACTPIOAE IIOBAPEILIKON—

YCAOBHBIMH MEPKAMI. 3areMm HU3MEPUM KOAMICCTBO KaIlTk BO BTOpOfI KaCTpPIOAEC.

ACTI/I BBIACHAIOT, CKOABKO HOBapéU_ICK C KaIller B OOABIIION KaCTpIOAC, CKOABKO B
MAAEHBKOM KaCTpIOAC. Bocmmrrarean CAC€AUT 32 BEIIIOAHCHHEM HpaBI/IA I/ISMCPCHI/IH —

HPOBCACHI/IC IKCIIEPUMEHTA HOBapCH.IKI/I HAITOAHSAFOTCS KAITICH AO MCpHOﬁ AMTHUH.

dDukcanusa pe3yAbTaToB, UX 00CYy’>KACHHE C IIOMOIIBIO Cumraerca KOAMYECTBO ITOBAPEIIIEK C KaIllell U3 KaKAOM KaCTPIOAN. AeTH CPaBHUBAIOT

II€Aarora X KOAITYECTBO

OO6umii BEIBOA (pOopMyAHPYET IIEAATOT HA OCHOBE YEM BOABIIE KACTPIOAS, TEM BOABIIE AETEN MBI CMOKEM
BBICKA3bIBAHUA AETEIN) HAKOPMUTDB KAIILIE.

CamocroATeAbHaA SKCIIEPUMEHTAABLHO — AeTH CpaBHHUBAIOT IO OOBEMY PA3AHYHBIE OOBEKTHI, HCIIOAB3YIO H3MEPEHHUE HAAUTHIX B

MCCACAOBATEABCKAATACHICABRHOCTE HUX KUAKHX BEIECTB OAMHAKOBEIMU YCAOBHBIME MEPKAMHE




ITpsamas pyHKIMOHAABHAA 3aBHCUMOCTE MEXKAY

DTambI PyKOBOACTBA BEAUYHNHON 00BEKTA U PE3YyABTATOM HU3MEPEHUA
N3MEPEHHIE CbITTYUMX BEHTECTB

(O1LY 1171 (IO NI B INS Vi s Tl 7l Zenz i 2o M VToan s ol 2N cei (SRl YV HAC €CTh ABE OaHKH C KPYIIOIi, OAHA DOABIIIAs, APyrad MAACHBKAA 1

IMOCTAHOBKA II€EAU YCAOBHAS MEpPKa- AOKKa. PeOfATa permAn HAKOPMUTD IITHYEK B
KOPMYIIIKAaX , HO HE 3HAFOT KAKYFO MM B3fTh, YTOOBI ITOAYIHAOCH

HAaKOPMHTD DOABIIIEE KOAMYIECTBO IITHYEK.

AeTH IIPEAITOAATaroT, 9TO OOABIIIAA OAHKA ITO3BOAUT HAIIOAHUTD

HoabIrre KopmyIek. YTo0BI 9TO AOKa3aTh, H3MEPUM KOAMIECTBO KPYIIBI
B IIEPBOM OAHKE AOKKOW— YCAOBHOM MEPKOH. 3aTeM TAKOM 7K€ AOMKKOI

HM3MEPUM KOAMYECTBO KPYIIBL BO BTOPOH OaHKe.

ACTI/I BBISAICHAFOT, CKOABKO AOXKEK KPYIIBI B HCPBOﬁ 69.HKC, CKOABKO - BO
HPOBCACHI/IC SKCIIEpHUMEHTA BTOpOfl. Bocnurarean CACAHT 32 BEIIIOAHCHHEM IIPABHA M3MCEPCHUSA —

AOYKKa HAITOAHACTCA KPYHOfI 0

PuKcanusa pe3yAbTATOB, X 00CY>KAEHHE C IIOMOIIBIO ITeAarora  HOLievls e eIN: e Cuy: ooy o B Ne) 112 8: B wr N0y oY) i NWANSI s

CPaBHHBAIOT UX KOAHMYICCTBO.

OO1uii BEIBOA ((pOPMyAHPYET IIEAATOT HA OCHOBE BHICKA3BIBAHIA (RIS YToNN S 1i o es NV RGN 7 el Vo) un (6)7 G YoV HoT0YN S i (SWNoy Ao BN o) pu i

AeTeit) IIOAYHYHTCS, 9TOO HAKOPMUTD IITHYEK B KOPMYIIIKAX.

CamocrosaTeAbHAsA 9KCIIEPUMEHTAABHO — HCCACAOBATEABCKAs Aetu cpaBHHBAIOT IO OOBEMY PA3AUYHBIE OOBEKTHI, HCIIOAB3YA

ACATCABHOCTH I/I3MCpCHI/IC HACBIITAHHBIX B HUX CBIITYYHX BCIICCTB OAMHAKOBBIMH

YCAOBHBIMH MCpKaMI/I .




ITpsamaa pyHKIIMOHAABHAA 3ABHCUMOCTE MEXKAY

BEAMYNHON O0BEKTA M PE3YABTATOM U3MEPEHMUA

DTanbl pyKOBOACTBA

N3MEPEHUE AMHEWHBIX BEAUUUH

Cospanme meaarorom npoGAeMHO curyar, Pe0Osra, Marrra XodeT CIIUTh KyKAAM IIAATOYKH. Y Hee

MOTHBHPOBAHUE M IIOCTAHOBKA [EAM €CTb ABA AOCKYTA TKAHU — KPACHBII 1 cuHwmil. V13 kakoro

AOCKYT2 IIOAYIHUTCH OOABIIIE IIAATOIKOB?

BreiaBmoxeHue AeTbMU HPCAHOAOH(CHI/Iﬁ O pe3yAbTaTaX, UX ACTI/I Hpe AIIOAATAFOT, YTO U3 I{paCHOI‘O AOCKYTa
obGocHOBaHUE

IIOAYYHTCHA OOABIIIE IIAATOYKOB AAA KYKOA. YTOOBI 91O

AOKa3aTh, U3SMCPHUM AAHHY KPAaCHOT'O AOCKYyTa YCAOBHOﬁ

MEpKOH. 3aTeM U3MEPUM AANHY CHHETO AOCKYTA.

AﬁTI/I BBIACHSAIOT, KAKOBA AATHA KPACHOI'O AOCKYTa

TKAaHH, 1 KAKOBA AAMHA CHTHETO. Bocnimrareap CACAHUT 32

IIposeaeHne axcnepuMeHTA

BBIIIOAHCHHECM HpaBI/IA U3MEpPCHUS — YCAOBHAA MCpKa

TIPUKAAABIBACTCS K HAIAAY AOCKYTA, ACAACTCA OTMETKA
Ha APyIrOM KOHIIE YCAOBHOfI MEPKH, 3ATEM MCpPKa
IIPUKAAABIBACTCA TOYHO K OTMETKE.

®dukcanusa pesyAbTaToB, HX 00CYy>KAEHHE C IIOMOIIIBIO CunTaercs KOAHYECTBO IIAATOYKOB U3 KAJKAOTO

SR AOCKYTKa TKaHH. \CTH CPaBHHBAIOT UX KOAMYIECTBO.

OO61mmii BEIBOA (pOpMyAHpYeT IEAATOr HA OCHOBE YEM AAMHHEE AOCKYT TKAHIM, TEM
BBICKa3bIBAHUS ACTE}H) BOABIIE naaroukos AASI KYKOA MOKHO
CIINTD.

CamocTosATeABHAs IKCIIEPUMEHTAABHO — UCCACAOBATEABCKAA [UANCIVSi CPaBHUBAIOT IO AAMHE PA3AUYHBIEC AMHEHHBIE
e\ C TTCABHOCTE BEAUYUHEI (ACHTBL, IIAP(UKN, KOBPUKH, H T.A.),

OAHMHAKOBBIMH YCAOBHBIMI MCpKaMI/I



O6paTHasa PyHKIIMOHAABHAA 3ABHCHMOCTD MEXKAY

DTanbel pyKOBOACTBA BEAMYMHOU 00BEKTA U PE3YyABTATOM M3MEPEHUA

N3MEPEHHE ) KNAKHUX BEIINECTB

Co3aaHUE IEeAArOoroM IPOGAEMHOM CUTYALINH, Mer xaéM rocreit. Kak y3HaTh, KaKHIMM YaIllKamu,

MOTI/IBI/IPOBaHI/Ie H ITIOCTAHOBKA II€AHU OOABIIIMMHA UAT MAACHBKUMM, Mbl CMOKEM HAIIOHUTHb

KOMIIOTOM OOABITIE TOCTEI?

535N:57 N 212 (NS VSR sy o TN (G NS 1 2 T NS PR S \eTH BEIABHTAFOT PAasHBIE IIPEAIIOAOKEHHUA. YTOOBI I

s 11X 00OCHOBAHUE AOKa3aTh, U3MCPHUM KOAMICCTBO KOMIIOTA B T pa(pI/IHC

YaIkaMy — yCAOBHBIMU Mepkamu. CHagara — OOABITHIMH,

3aTEM — MAACHbKHMIT

AeTH M3MEPAIOT KOAMYECTBO KOMITOTA B IpadprHe CHAYAAL
ITpoBeaeHme sKkcriepuMeHTa OOABIIIIMH YAIIKAMIE, 3ATEM MAACHbBKUMHA. Bocrmurarean
CACAHT 32 BBHIITOAHEHHEM IIPABHA H3MEPEHHA — JAIIIKA

HAIIOAHAFOTCA KOMIIOTOM AO MCpHOfI AMHHHA

PDukcanma pe3yAbTaTOB, HX 00CYy?>KAEHHE C IIOMOIIBFO CumnTaerca KOAMIECTBO OOABIIINX YAIIEK KOMIIOTA U
IIEAArOra KOAHMYECTBO MAACHBKHX YaIlIeK KOMIIOTA. ACTH CPaBHUBAIOT

X KOATYECTBO.

OG6uuii BEIBOA ((pOpPMyAHpYET IIEAATOT HA OCHOBE YEM BOABIIIE YAIIIKA, TEM MEHBIIE TOCTEN
BBICKA3BIBAHUA ACTEH) MBI CMOKEM HATTOUTD kommorom.

CamocroareabHasn IKCIIEPUMEHTAABHO — AeTI/I CPaBHHUBAIOT II0 KOAYICCTBY PE3YABTATHI U3MCPCHIS

HNCCACAOBATCABCKAA ACATCABHOCTD KUAKHX BEIIECTB B PA3AMIHBIX EMKOCTAX Ipu

MCIOAB30BAHUN OOABIIIAX U MAAEHBKIX YCAOBHBIX MECPOK



O6parHas PyHKIIMOHAABHAA 3ABUCHUMOCTD MEXKAY

DT1anel pyKOBOACTBA BEAUYHHOM 00BEKTA U PE3YABTATOM U3MEPEHHA
N3MEPEHHE CbIITYUHUX BEIIIECTB

[Toap permma cBapurs Karry. Ho OH He 3HAECT KAKHM CTAKAHOM
ObICTpEE HAITOAHUTD KACTPIOAIO KPYITOH, OOABIIIIM HAK

Co3aaHUE IeAAroroM IpoGAEMHOM CUTYALINH, 5
mMaAeHBKIM. [Tomorkem mmoBapyr

MOTHUBHUPOBAHHE U IIOCTAHOBKA II€AU

53 5N:3 7N 21 (NS VSV B sy I (G NS TSNS PR S S . Gl \eTi ITPEATIOAATraIOT, YTO OOABIIOM CTAKAH IIO3BOAUT
obocHOBaHNH HAIIOAHUTD KACTPIOAIO KPYIIOH OBICTpEE, YeM MAACHBKHI.
YTOOBI 9TO AOKA32TH, U3MEPHM KOAHYECTBO KPYIIBI — YCAOBHBIMU

Mepkamu (crakaHamu). CHagara OOABIIIM, 32TEM MAACHBKUAM

ITposeaeHne sxcepuMeHT AeTH M3MEPAIOT KOAMYECTBO KPYIIBI CHAYAAA OOABIIIIM
CTaKAaHOM, 3aTeM MaAeHbKIM. BocrmraTeas caeanT 3a

BBIITOAHCHHCM IIPABUA M3MCPCHIS

®dukcanua pe3yAbTaTOB, UX 00CYy’>KAECHHE C IIOMOMIBLIO CunTaerca KOAMIECTBO DOABIIIAX CTAKAHOB U KOATYIECTBO
IIEAArOra MaACHBKIX CTAKAHOB C KPYIOH. AeTH CPaBHHUBAIOT HX

KOAMYIECTBO

OO61mit BEIBOA ((pOpMyAHpPYET IIEAATOT HA OCHOBE UYem OOABIIIE CTAKAH, TEM OBICTPEE KACTPIOAS HAIIOAHACTCA

BBICKA3BIBAHUA ACTEH) KPyHOM

CamocroaTreApHasA BKCHCPI/IMCHTQABHO —HMCCACAOBATCABCKAA ACTI/I CpaBHI/IBaIOT IIO KOAYIECTBY pCSyAbTaTbI I/ISMCPCHI/IH
ACATCABHOCTB CBIITYYHX BCIIIECTB B paSAI/I‘{HI)IX E€MKOCTAX HpI/I HCIIOAB3OBAHHWH

OOABIIIMX 1 MAAEHBKIAX YCAOBHBIX MCpOK.



DTanbl pyKOBOACTBA OO6parHasa PyHKIIMOHAABHAA 3ABUCUMOCTD MEXKAY

BEAMYMHOM 00BEKTA M PE3yABTATOM M3MEPEHUA

N3MEPEHUE AMHEWVHBIX BEAMUMH

Co3aanne eAarorom npoGA€MHOM CUTYyaIluN, V KyKABI OAHA A€HTA U ABE IIOAOCKH AAMHHASA ¥ KOPOTKAA.
MOTHBHPOBAHHUE U IIOCTAHOBKA II€AU Kaxkoli TOAOCKOI HAAO OTMEPUTH ACHTOUKY, ITOOBI

IIOAYYHAOCH ODOABIIIEC OAHTHKOB AASl KYKABI?

535N:3 2PN NS VSR e TN (G RS 12 T NS R S \eTr BEIABUTAFOT PasHBIC IIPEATIOAOKeHHA. YTOOH X
nx 060CHOBaHME AOKA32Th U3MEPAEM ACHTOUKY KOPOTKOM U AAUHHOM
ITOAOCKAMH — YCAOBHBIMU Mepkamu. CHa9aAa AAMHHON

ITOAOCKOH, 3aT€M KOPOTKOM

IIpoBeaeHme 3KCIIEPUMEHT Aety U3MEPAIOT ACHTOYKY CHAYAaAd AAMHHOI IIOAOCKOZI,
3aTeM KOPOTKOH. ACTH CPaBHUBAIOT AAUHY.

Duxcanusa pe3yAbTaTOB, X 00CYy>KAEHHE C IIOMOIIBIO CHUHTaIOT KOAHYECTBO AAMHHBIX ACHTOYCK U KOPOTKHUX. AeTH

II€AAror CPaBHUBAIOT UX KOAMYICCTBO U CIUTAIOT CKOABKO ITOAYIHUTCA

OAHTHKOB AAA KYKABI

OOGuruii BEIBOA ((pOpMyAHpPYET IIEAATOI HA OCHOBE YEM AAMHHEE ITOAOCKA, TEM MEHBIITE
BBICKA3BIBAHUA AETEM) BAHTHNKOB

CamocTosaTeAbHAsA SKCIIEPUMEHTAABHO — Aetr H3MEPAIOT CAMOCTOATEABHO (CTOA, CTYA) YCAOBHBIMU

HNCCACAOBATCABCKAA ACATCABHOCTD MEpKaMI.



