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HETO ellle UHTYUTMBHbI, NGO OHY CBA3aHbI C NEPLENTUBHLIMU
KOHGoUrypaumusmm

BmecTe ¢ Tem M3BECTHO, HACKO/bKO BbICTPO 3Ta TEXHMKA
c/mnach B Hanbosiee 06LWMX YepTax ¢ MaTeMaTmnKo,
6Gnarofaps Yemy N0rMcTuKa Nprobpena B HaCToOsILLEE BPEMS
Hayu4HYH LLEHHOCTb, HE3aBUCUMYH OT (OUI0COPCKNX CUCTEM
TEX WM VHbIX JIOTMKOB (M1aToHM3Ma Paccena unu
HOMUWHaIM3Ma «BEeHCKOro Kpyxka). Yxe oAuH TOT (hakT,
4TO osIocoddCKMEe MHTEPNPETaLMM OCTaB/IAOT BHYTPEHHIO
TEXHWKY JTOTUCTUKNA HEM3MEHHOW, NOKa3bIBaeT, YTO TEXHMKA
3Ta A0CTUMIa aKCMoOMaTUYecKoro ypoBHS. Jloructmka
SABNSIETCSA, TaKMM 06pa3oM, He YUEM MHbIM KakK UAeasTbHO
«MO/Ie/bH0» MbILLSIEHNS

B3pocnbim (M feTam cTaplue 7—-8 neT) yaaetca cpasy
HapucoBartb Kak kBagpaT CTOpoHaMu B 1-2 MM, Tak 1
KBagpar, noytn aybnvpyowuii kpas éymarun. letu xe B
BO3pacTe MeHee 6—7 /1eT cCHayasia puUCytoT KBadparhbl NnLb
HEeHaMHOro MeHbLue uan 6onblue, Yem MoAe b, a 3aTem
NpoABMrarnTCcs Bnepes nyTem nocTeneHHoro n Hepeako
6ecnsiofHOro novcka Benenyro

CoBMeCTHO ¢ Jlambepcbe Mbl NPOBE/IN ONbITbl HA AETSX OT
5 10 7 NeT; AeTn fOKHbI 6blM cpaBHMBATDL BbICOTY Napsbl
npeaMeTOoB, pacnosIOKeHHbIX Ha pa3HOM PacCTOSIHVM B
rNy6uHy. STW ONbITbl NO3BO/IUM HaM BbISIBUTH (DAKTOP,
KOTOpbIli 3KCNEpPYMEHTATOPbI paHee He NpYHUMasn B
pacueT: BO BCAKOM BO3pacTe CyLlecTByeT
«cucTemartumyeckas olmnbka aTasioHa», KoTopasi COCTOUT B
TOM, YTO 3/IEMEHT, BblOpaHHbIi B KAUECTBE 3Ta/IOHA,
noABepraeTcs NepeoLeHKe No OTHOLLEHNIO K TEM
nepemMeHHbIM BEIMYMHAM, KOTOpblE OH U3MEPSIET; U
BbI3BAHO 3TO MMEHHO TEM, YTO OH (PYHKLMOHMPYET B
KauecTBe 3TasIoHa (3TO OTHOCMUTCS Kak K C/lyyasiM, Korga oH
MOMeLLEeH B rNy6uHe, Tak 1 K TeM c/lydasm, Korga oH
pacnosioxeH B613M UCTbITYEMOTO)

Takum 06pasoM, COBEPLLEHHO 0YEBUIHO, UTO B
NepLUenTrBHBLIX CTPYKTYpax HWU OAVH 3/1IEMEHT He ocTaeTcs
WAEHTUYHBLIM camomy cebe, a MEHSIeTCA B 3aBUCMOCTY OT
pe3ynbTaToOB CPaBHEHWS €0 C APYrMMU 3/IEMEHTaMK,
OT/INYHBIMMW OT HEro WV PaBHbLIMU eMy MO pa3Mepam:
BE/IMYMHA TaKOro 3/ieMeHTa 6eCKOHEUYHO BapbipyeTcs B
3aBVCYMOCTY OT [JaHHbIX OTHOLLUEHUA, KakK aKTyasibHbIX, TaK 1
MMEBLLUMX MECTO paHee

Korga ABa anemeHTa CpaBHMBAKOTCA APYr C APYroM npu
NMOMOLLM MHTENIEKTa, KaK 3TO NPOUCXOANT, HanpumMep, B
c/lydae n3MepeHust 04HOro a/1eMeHTa NocpeACcTBOM
[Apyroro, To HW CpaBHMBAIOLLEE, HWN CPaBHMBAEMOE (MHbIMU
C/I0BaMW, HY N3MEPSIIOLLEE, HU U3MEPSIEMOE) He
LedopMUpYOTCS camyM NPOoLLEecCoM cpaBHeHus. U
HanpoTuKB, B C/ly4Yae NepuenTMBHOIO CPaBHEHNS, B
YaCTHOCTU, KOTAa OAVH 3/IEMEHT CYXUT NOCTOSHHbIM
3Ta/IOHOM [/151 OLLEHKN U3MEHSIIOLLMXCH 3/1EMEHTOB,
NpPOUCXOAUT cucTeMaTnyeckas gedopmams, KOTOPYH Mbl C
Nambepcbe HasBasI «OLLNGOKON aTasloHa»:

LGwnwppphn thwuwnb

"nw2nh nGuncpyntup” wuncd £, np M6|pGEdDh
hinLghwynwd JGUp sEup Yuwpnnwiunwd hwuyuwlUwi
wwwnytputiph gwthnph hpwywu
wnwppGpnipynlubtpp, npnyhGunle npwbp puwiyned
GU "nw2wunnid" 2ngwiuyuwiinnn pwubnh
hwdwuwunbpunnid b Jhwdwdwlwy
2ngwwwnnnutnh hGun

Hanpumep, oanH 13 HaGAAEMbIX HAMU AeTeil nocne
6e3ycrneLIHOoro noucka BCrenyo npepbiBaeT CBOU MOMbITKY
YBENNYUTL OTBEPCTUE B CNIUUEUHOI KOPOOKE, BHUMATE/IbHO
CMOTPUT Ha LLe/b, & 3aTEM OTKPLIBAET U 3aKpbIBAET CBOIA
CO6CTBEHHBIV POT. ITO, KaK HAM KXKETCS, yKa3blBaeT Ha To,
UTO OH NMPOAO/MHKAET MOMUCK, HO MyTEM BHYTPEHHVX NPo6 1n
VHTEPUOPU30BaHHbIX AelCTBUIA (NogpaxaTesibHble
[BWKEHUS pTa B NpUBEAEHHOM MpuMepe ABSTCS BecbMa
UETKUM MoKasaTesieM Takoro MOTOPHOTO PasMbILLIeHUS)

Utkluundnwnnp (<2w)
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dwwnbtphwih wwhwwunipnitup nbn ¢EU punnLunLy < smm—m"
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ynuyptuwn £ yngynd wju wywindwnny, nn

npwdwpwluwywlu $npdwltipp ntin wuluwhu ¢Eu
wnwnywjwywl nw2wnhg Ho ecnu o4eBnIHbI 3TN CBA3W 06LEKTA C HABLIKOM 1

WHTENNEKTOM, TO He MEHEE OYEBUAHBI 1 €50 CBS3U C
nepLenTUBHLIM NOCTOAHCTBOM (hOPMbI U BENNUMHBI. Ha
TPETbLEM U3 yKa3aHHbIX YPOBHE pasBuTUs pe6eHok,
KOTOPOMY /al0T COCKY B NEPeBEpPHYTOM BUAE, NbITAeTCs,
€C/NV OH He BUAUT C APYroil CTOPOHbI PE3MHOBOTO KOHUVIKA,
cocaTb CTEKISHHOE [HO; ECNN e OH BUAUT 3TOT KOHUMK, TO
nepesBopauMBaeT COCKy (ONbIT, B KOTOPOM HeT NPensTCTBuiA
MOTOPHOTO Nopsaka). Ho ecny nocne nonbITkK cocatb
CTEK/IIHHOE [IHO OH BUAWT BCIO COCKY LIE/IMKOM (KOTOPY!O
eMy NokasblBaloT BEePTUKa/bHO), a 3aTeM Hab/iogaeT ee
nepesopaunBaHie, TO OH elle He [orafblBAeTCs NOBEePHYThb
COCKY, KaK TO/IbKO Pe3VHOBbI KOHUYMK CTaHOBUTCS
HEeBUAMMbIM. DTO 3HAYNT, YTO PE3NHOBbI KOHUMK
npefcTaBNAeTca eMy «pacTBOPUBLUMMCS» B CTekne (Kpome
TOro C/lyyast, Koraa oH Buanm). Takum 06pasoM, 310
noBe/ieHe, TUNYHOe A1 HECOXPaHEHUs 06bekTa, BeyeT
3a co60Ii 1 HecoxpaHeHne camix YacTeil cocku, T. e.
HecoxpaHeHue opmbl

Unquhwnhy qupgugdwl tnwphpwjhu thnyGp

dwunbphwih ywhwwUunwdp wpntU puywnwd Gu

quugqywoéh wwhuwwunwdp gEU puywind Jhugle 10

nwptywu DdDnpdw owytipwghwlubp (12-14,15 wn)

10 nwpblywuhg puywnd Gu quugywsdh ywhwwunidp,
pwjg ¢EU puywinLd Swydwih ywhwwunwdp Unbgle 11
nwnpGywu

C nosiBneHnem A3bika 1am, TOYHee, CUMBOJINYECKON
doyHKUMK, fenatoLleil BOSMOXHbIM ero ycsoeHue (o1 1,5 o
2 NneT), HauMHaeTCcs Nepuog, KOTOPbIA TAHETCA A0 4 NeT n
XapaktepusyeTcsa pasBUTUEM CUMBOINYECKOTO Y
[LOMNOHATUAHOTO MbILLIEHMS.
B nepwuog ot 4 go 7-8 net obpasyeTcs, OCHOBbIBAsICb
HenocpeacTBEHHO Ha NpefLecTByoLEeM, UHTYUTUBHOE
(narnagHoe) MbllLIeHMe, NPOrPeCcCUBHbIE COUSIEHEHUS
KOTOPOrO BMJ/IOTHYIO NOABOAAT K onepauusm.
C 7-8 0o 11-12 net hopMMpPYOTCA KOHKPETHLIE OMnepaLuu,
T. €. onepaunoHasibHbIE TPYNMUPOBKA MbILLIEHNS,
2, ?2?2?727??7?7??7?77? Bropasa anemMeHTapHasn «rpynnmpoBKa» OTHOCSILMECH K 06BEKTaM, KOTOPbIMU MOXHO
MCO/b3YeT OnepaLyio, COCTOALLYIO He B 06beANHeHum MaHu1MyIMpoBaTh UM KOTOPble MOXHO CXBaTblBaTh B
VIH,CI,I/IBI/IA?B, paccMmaTpnBaeMbIX KakK 3KBUBa/IEHTHbIE (KaK B VHTYWLMN.
nepBoy PYNNVIPOBKE), & B COCAMHEHNY ACHMMETPUHbIX HakoHeu, ¢ 11-12 neT 1 B TeYeHWEe BCEro HOHOLLECKOro
OTHOLLUEHWUIN, KOTOPbIE BblPpaXkarT pas/inina 3aTnx NHAnNBnO0B. nepvoga Bblpa6aTbIBaeTCF| cbopmaanoe MblLLIEHME,

O6beyHeHne 3TUX pasnuunii npeanonaraeT Toraa ot KOrODOrD KA TaDaVIoT SPOrI
nocnefoBate bHbIA NOPAAOK, U, CNEA0BATE/NLHO, «TPYNMPOBKaX» pynnmp oTop p pr3ytoT 3p
pPed/IEKCUBHbINA UHTEIEKT.

06pasyeT «KauecTBEHHYH CepraLyiio
e b ]

1. nwuwlwnpagned

PebeHOoK ABYX-Tpex NeT 6yAeT roBOPUTb «y/IUTKa» UK
QYTIUTKM», «TyHa» UMW «J1yHbl», HE Npugasas 3ToMy
Pas3/IMUM HUKaKOro 3HAYEHWs U He peLuasi, AB/STCS N
YAUTKN, BCTPeYaroLmecss emy BO BPeMs NPOrynku, uim
JNIYHHbIE AVCKU, KOTOPble OH BPEMS OT BpEMEHMW BUAMT Ha
Hebe, 04HVUM MHAMBUAOM (€AUHCTBEHHOW YAUTKOW Un
€OVHCTBEHHOW JTYHOI) UK KNaccoM pasiNyHbIX MHAVBULOB

Unwghu fudpwynpned, inpwdwpwlwywl

3. 370 onepauyusi 3aMeLLEHNs, OCHOBA 3KBMBA/IEHTHOCTU owbtipwghwutp A
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npwdwpwluncpynil - nnwtu Junwénnnipjuwl
qwugwguwl (hwywuwnuwyzndwl) yGppwluwwu
Uhdwy

1. Uwutiph UGpwnnudp hhGpwnhuhy hwdwywpgubpnid hwjwuwpwlynnrpjncu

Mhwdtb. PunGiGyuinh hngGpwunipjnLu

hhuLwlwl nkpuhlltp

Gpypnpn pdpwynpned, opjGHwnUEN Ywnnigtb

2. mwpwénLpjwl b dwdwlwyh UG inGnuinpnudp W

nhppwjhu inGnwthnpuntpyntlltnp
wyndnnwghw
3. nwpwéw-dwdwlwlwihu uhdGnph nnGnwnpnudutn

(nogctaHoBkn ) W hwpwpbpnipnLtulGn
!

Eppnpn funwdp ypwywnhy huntityunh ... wuhJdhpughw

gbUuGwnhy hngbpwluncpynil - JGYUp JjnLuh ypwi
htuynn hunGlGyunh tnGuwyubph
hwonpnwyuwuncpynLu

4. 2?7?72 MynbTUNANKaTUBHbIE OnepaLun NpeacTaB/isioT coboi
NPOCTO KOMOMHALMN NPeALIECTBYOLLMX Onepaumi B
COOTBETCTBUM CO MHOTMMW CUCTEMAMU UMK dNIEMEHTaMn. 2?2?77

Undwynghghw: x +x' =y, y+y' =z, 1ut. A - fubn (Owb ub
YwpabhnLpynll: y — x = X' uamy — x' = x. rudnpnLdlin (Outinwghwltn) dpwynpnd (hwywlpwn gwihu £ MIntwuywnthg)

Wunghwwhynipynilu: (x + x) +y' = x + (X' +y) = (2).

Cunhwuncp hntuwmhynrpjwl oypwghw: x —x =0,y

—y=0,uT. A4

oytpwghwlubp

Swywnninghw, ywd hwwnncy hnEunmhyncpjwl
oybkpwghw: x +x=x;y+y=y

nnn3una Jensbédga

huntGyunh gGubuinphy nGuwyutn

pnn npnudwUu wnGuncpjniu

?7?? posepbasibHbIM NN Aopenpe3eHTaTUBHbIM
WHTEJI/IEKTOM ??7?

nwpwoénLpjwl qunuwithwnh hhdpp Jwnpduh
huynLd E puuindUtph W 2wndnidutph ypw 2wndnLul £ (Mhwdt + MnLwlywnt)

1. UGUundnwuinp hunGlGywn

hGuynwd £ wwwnytbpubph W pwntph dhpngny
LW2wliwynedutinh Unw 2. NEPIEYIhY hunbtywn
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