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NPEANCITOBUE

OTa MajieHbKasi KHIDKKA aJpecoBaHa POTUTEIISIM MJIajl-
[IUX IIKOJLHUKOB, a TAKXKE YYUTEISIM HaYaIbHBIX KIIACCOB
U CTYJCHTaM TEIUHCTUTYTOB. 3aKOHBI apuMeTuku pede-
HOK TIO3HAET, TPEXE BCEro, ONEepPUpPYsT KOHEUHBIMH MHO-
JKECTBAMHU MaTEPHAIIbHBIX MPEIMETOB, MEPECUUTHIBAS HX,
0o0BEIMHSIS M TIEpECEKasi MHOXKECTBA, yIajsisl U3 MHOXKECTBA
00BEKTOB 4YacTh W T.A. VIMEHHO mpeaMeTHbIC JCUCTBUS
MO3BOJISIIOT PEOCHKY OpraHUYHO BOCIIPHUHATH apu(METHKY,
MOBEPUB COOCTBEHHBIM TJjla3aM, a HE YHUCTO MEXaHHUYECKH
3a3yOpHB TO, YTO CKa3aJl yUUTENb.

CoBepIIeHHO OYE€BUIIHO, YTO MPEIAMETHBIC ICHCTBUS
JOJDKHBI  OBITh, 1O BO3MOXXHOCTH, Pa3HOOOpPa3HBIMH.
B 3T0i1 KHIKKE MBI IpeiaraeM psiJi HECJIOKHBIX MaTeMa-
TUYECKUX OMBITOB C YalllEYHBIMU BECAMU; OMBITHI 3TU MO3-
BOJISIIOT TPOBEPUTH (WM, €CIM YTrOJHO, YCTaHOBUTH)
CIPaBEJIMBOCTh 3aKOHOB apuU(METUKU [UIsl OIeparuii
MEPBON CTYNEHU — CJIOKEHUS U BBIYMTAHUS (3aKOHBI BTO-
POii CTyNeH! — YMHOKEHUE U JeJIEHUE — 3aTPOHYTHI JIUIIb
OTYAaCTH).

Kpome Toro, ¢ moMoIsio npocTerIinero 000py10BaHus
yJaeTcs HATJBSIIHO MPOJSMOHCTPUPOBATh, MOUYEMY IIPH
pELIEHUN JIMHEHHBIX YPAaBHEHHWM M HEPABEHCTB ‘“MOJICHO
nepeHocums ciazaemoe  Opy2yro Yacmov C Opy2uM 3HaA-
xom”. Hamo ckaszaTh, 4TO HE pa3 Mbl CTAJIKUBAIHUCH C TEM,
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YTO TEPBOKYPCHUKH HE MOTYT OOBSACHUTH, OTKyJa 3TO
npaBuio Oepercs (IIKOJIbHOE MPaBWIIO NMPHUHATO “‘Ha Be-
py”’, 6e3 moHuManus). HarmsgHelli OMBIT ¢ YalIEYHBIMU
BeCaMU, Ha HaIll B3I, ObLI OBl KpaifHe TOJe3eH ISl UC-
NIPaBJICHUS CUTYyalluH, Aa U BOOOIIE AJs pa3BUTUS BOOO-

paskeHusl.

B 3axnrouenue 3ametuMm crenyromiee. Pebenok (mumas-
W IKOJBHUK) TO3HAET MAaTEMaTUIECKUE 3aKOHBI H Tpa-
BHJIA HA MPUMEPAX, & 3aT€M, PYKOBOJACTBYSCH CBOEH CIIO-
COOHOCTBIO K 0000IIEHHI0, BOCIPUHUMAET, TaK CKa3aTh,
“o0Imuit cimy4ail”, Korja UCIONb3YIOTCS OyKBEHHBIE 000-
3HAYEHUS] BMECTO KOHKPETHBIX yucesl. HekoTopsIM AeTsm
ATOT MEPeXOJ JaeTcsl TpyJaHee, ueM OcTanbHbIM. U 31ech
yUUTETI0 (M POTUTEINSIM) HYKHO, Ha HaIll B3TJISM, TPOSB-
JSTh OCTOPOKHOCTH. Hampumep, HEMOHMMaHHUE TOTO, YTO
3HAYUT BBIpAXKEHUE “a u b — mpousgonvHvle uucia” B
(hopMyIHpOBKE MEPEeMECTUTEIHHO 3aKoHa a + b = b + a,
MOKET TOBOPUTH HE TOJBKO 00 OTCYTCTBUH MaTeMaTHue-
CKUX CIIOCOOHOCTEH, HO, HAIIPOTHUB, O TIyOHMHE BOCHpUS-

TUSI MATEMATUKHU U CTPEMJIEHUH JTOMTH “I0 caMoil cyTH .

ABtopsl npusHarensHsl E.A. MBanoBoit u H.H. JlaB-
POBOI1 3a MoJyie3HbIe 00CYKIACHUS.

Asmopui
Mocksa, cenmsabps 2019
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1. KommyTaTnBHOCTH ciaoxenusi. [Ipumep

Q.Q

A

1+2=2+1

Puc. 1

Wrak, Mbl Hauanu ¢ KOHKpeTHOro npumepa. [lopsaok
CJIaraeMbIX OMNpENENsIeTCS OYEPEIHOCThIO TOMEIICHHUS
rpy30B Ha yamu BecoB. J[Ji1 mpakTHYecKOW IEeMOHCTpa-
[IUH, OYEBUIAHO, MOKHO OpaTh JIFOOBIe Tpy3bl (He 00s3a-
TENbHO C LIEJIOYMCICHHBIMH BecaMH). SICHO Takke, uTo
MpaKTU4ecKasi IEMOHCTpalMs IPOU3BEIET Ha AeTel Heu3-
MepuMo OoJiee CHIIbHOE BIlEYaTieHHE, YeM paccMaTpuBa-
HUE KapTHHOK.

6



2. KoMMyTaTMBHOCTb CJI0KEHUS.
O0mmii cayuyai

(Iflf?l

)

a+b=b+a

Puc. 2

A BOT 3TO — yke 0o0uuil ciydaid. JIByX-Tpex NpakTu-
YeCKHX JEMOHCTpAalMid ¢ KOHKPETHBIMH MpeIMETaMu
HaBEpHsAKA OyAeT OCTaTOYHO ISl TOTO, YTOOBI peOEHOK
BOCTIPHHSIT 3TOT 3aKOH apu(MeTHKu B oOmem Buae. Bos-
MOXHO, CIIETyeT OOBSICHUTh peOeHKyY, uToa + b =b +a —
3TO HE OJJHO PaBEHCTBO, a lieJlasi cepusi, OECKOHEUYHasl co-
BOKYITHOCTh PaBEHCTB, KyJa BMECTO OYKB MOXKHO ITOJI-
CTaBIISITH POU3BOJIbHBIC (HATYpAIbHBIC) YHCIIA.



3. ACCOLIMATHBHOCTDL CJI0KE€HHUS.
Ipumep

e

(1+2)+5=1+(2+5)

Puc. 3

Onarh HayMHAEM JEMOHCTPAIHMIO apU(PMETHICCKOTO
3aKOHA Ha KOHKpEeTHOM HaOope uucen. B manmpHeiiem me-
JaTh 3TOTO YK€ He OyjeM, cpa3y mepexons K OyKBEHHBIM
0003HaYEHHSIM.



4. ACCOIIMAaTUBHOCTD CJIOKEHUS.

O0mmii cayuyai

(a+b)+c=a+(b+c)

a

Puc. 4



5. O0OpaTHOCTH BLIYUTAHUSA K CJI0KEHUIO

(a-b)+b=a

Puc. 5

3nech mpeamnonaraercs, 4ro a = b.
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6. O0OpaTHOCTH BLIYUTAHUSA K CJIOKEHUIO
(oxoHuYaHME)

A 311ech, B OTIIMYHME OT MPEABIAYIIETo, YCIOBUE a = b

OKa3bIBACTCA U3JIMIITHUM.
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7. BolunTaHMe YMCJIA U3 CYMMbI

A
(a+b)-c=(a-c)+b

Puc. 7

3aech npemnonaraercs, 4To a = C.
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8. Boluutanme cyMMbI U3 YHCJIa

A
a-(b+c)=(a-b)-c

Puc. 8

DTOT ONBIT UMEET CMBICI, TOJIBKO €ciau a = b + c.

IlooTOMy HepaBeHCTBO @ = b JOJKHO BBINOJIHATHCS
aBTOMATUYECKHU.
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9. BoluuTaHue Pa3HOCTH U3 YHCJIA

A
a-(c-b)=(a+b)-c

Puc. 9

[Ipenmonaraercs, 4to (a + b) = ¢ = b.
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10. BoiuuTaHue CyMMbI U3 CyMMBbI

A
(a+b)-(c+d)=(a-c)+(b-d)

Puc. 10

CHoBa, KaKk M BBIIIE, IPEANOIAraeTcs, 4YTo BCE y4acT-
ByIOIITHE B OpPMYJIe pa3HOCTH HEOTPHIIATEIbHBI. B maib-
HEWIIIeM MOBTOPSATH 3TO OUYEBHIHOE YCIOBUE HE OyIEeM.
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11. IlepeHoc cjiaraeMoro u3 JieBOi 4acTH ypaBHEHUSI
B NPaBYI0 (C MUHYCOM)

o
I
A

Femix+b=a mox=a->b

Puc. 11

OTOT ONBIT U CIEAYIOLMI 32 HUM — HaBEPHOE, CaMble
Ba)XHbIE B Haleil kHmwkke. ['py3 Becom b Kmiiorpammos,
JIEKaBLIMK Ha JIEBOW Yallle BECOB (CM. BEPXHHUM PUCYHOK),
ylansercs OTTyJa M IOJIBEIIMBaeTcsl yepe3 OJOoK K rpysy,
JIe’KalleMy B IIPaBoOH yalle (CM. HUKHUM PUCYHOK).

Bomnpoc: «A coxpaHUTCs I paBHOBECUE IIPU IIEPEHOCE
rpy3a?» 3aJalT Jaxe B3pOCible, HEJJOBEPUUBO OTHOCSILHU-
€csl K IPUMEHEHUI0 MaTEMaTUYECKUX 3aKOHOB K IIPAKTHKE.
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12. IlepeHoc BLIYUTAEMOI0 U3 JI€BOIl YaCTH YPABHEHUS
B MPaBYI0 (C MJIIOCOM)

e

Fewmx-b=amox=a+b

|
[}

Puc. 12

OTOT ONBIT (KaK ¥ MpeAbIAYLIUii) KpaliHe jKeIaTeIbHO
IIPOBECTU Ha MPAKTHUKE, HE OTPAHUYUBASCH PACCMOTPEHU-

€M PUCYHKOB.

17



13. Boruuc/ieHue pa3HOCTH ABYX HEM3BECTHBIX

(]

18

Ecmix+b=y+amox-yv=a-b

Puc. 13



Feuwma<b c<d
mo
atc<b+d

14. CnoxeHne HepaBEeHCTB

Puc. 14
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15. BoluuTaHue HEPABEHCTB

Ecmia<bu
c<d mo
a-d<b-c

Puc. 15
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16. IlepeHoc cjiaraeMoro u3 JieBOi 4aCTH HEPABEHCTBA
B NPaBYI0 (C MUHYCOM)

) o |@p

o e

Ecmix+b<amox<a-b

Puc. 16
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17. IlepeHOC BHIYUTAEMOI0 U3 JIEBOH YaCTH
HEPaBEeHCTBA B MPABYIO (€ MJIIOCOM)

FEcmux-b<amox<a+b

Puc. 17



18. KoMMyTaTHBHOCTH YMHOKEHUS

2 ke 3 ke
2re
I ke
2 ke
v Y
a
2x3=3x2
ab = ba
Puc. 18

JleMOHCTpHpYEeM KOMMYTATUBHOCTh YMHOXCHUS, T.C.
dbopmyny ab = ba, Ha YaCTHOM TpUMeEpe.

O6ocHOBBIBaTh 3Ty (opMyIsly, KOHEYHO, CIIEIyeT,
pabotasi ¢ 00beAMHEHNEM KOHEUHBIX HETEPeCeKaroNuXCs
PaBHOYMCIIEHHBIX MHOXECTB. OIHaKO mpeiaraeMsblil
OTIBIT TOXKE MOXXET OBITh MOJIE3€H, KaK B3I HA TIpooIie-
MY C UHOW TOYKH 3PEHUS.
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19. AcconMaTHBHOCTH YMHOKEHUS

wj
>
&

Y
=
&

Co w
B E

s
=
aa

(2x3)x5=(3x5)x2
(abjc = (bc)a

Puc. 19

BooOmie roBopsi, acCOIMAaTUBHOCTh OMEPALMA YMHO-
YKEHHS HATypaJIbHBIX YKceN BhIpakaeTcs: hopMyIioit

(ab)c = a(bc). (*)

Opnnako cootHomienue (ab)c = (bc)a okaspiBaeTcs 60-
Jee YIOOHBIM Ui IEMOHCTpAIlMM Ha YalleyHbIX BECax;
OHO PaBHOCHJIBHO COOTHOIICHHIO (*) B CHITy KOMMYyTa-
TUBHOCTH YMHOKCHUSI.
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20. Pa3zesieHue chIly4ero rpy3a Ha paBHbIe 101U

HEPGBHOH’IE'{HE‘ qalieyHsie gecsl
YpdasHogeuienbl

L

n - 1=

Buioenenue 1/(n + 1) donu om obwyeii
Maccsl celnyuezo 2py3d

@

Punc.20

B cuny 3akona peryara Beiienenue 1/(n + 1) gonu cei-
My4ero rpy3a BO3MOXXHO Ha HEPABHOIUICYHX YaIICUHBIX
Becax, €CIIM 3TH BECHl NPEABAPUTEIHHO NPUBEICHHI B
ypaBHOBelIeHHOe cocTostHue (cM. puc.20). Msl mpeno-
CTaBIISIEM YUTATEIIO BO3MOXHOCTh CAaMOCTOSTEIIBHO Pa3o0-
Opatbcsi ¢ TEM, Kak CJIEAyeT JCMCTBOBaTh, YTOOBI pasje-

JUTH BECh I'Py3 Ha n+1 paBHBIX yacTeil.
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21. 3aga4a 0 HenmpPaBUJILHBIX YALIEYHBIX BeCax

Onpenenenue. YamnieuyHsle BeCbl HA30BEM HeNpAaGuib-
HbIMU, e 8bINOTIHEHbI Cledyrouue 08d YCI08USL:
@) 8ecvl He YPABHOBEULeHb,
0) nieuu 8ecoe pasHol OUHBL, NpUYem MoyHoe COOM-
HOWleHUe UX OJIUH HeU38ECHHO.

3ama4a. Ha HempaBHIBHEIX YalIevHEIX BeCax,

MOMb3YACH NEYMA THPAMH HeH3BECTHOTO Beca

H IYCTEIM BeApoM. TpedyeIcd TOTHO

orBecHTs 100 I 3010TOrO Necka. M3eecTHO,

OIIHAKO, YTO PA3HHIIA BeCOB 00EHX THPh

COCTABIAET Kak pa3 100 1.

Vrazanue. Hukakum JonoIHUmMeTbHbLM S— ——
UHEEHINAPEM NOTBLI0EATNLCR HETLIA.

3010Motl
necok

Puc. 21

3ameuanue. JTa 3a7a4a MPEACTABISAET COOOM HEKOTO-
poe o0obmeHre 3amMeuareabHoi 3amaun Ne 132 u3 KHUTH
[1], rne B kauecTBe PEKBU3UTA UCMOJIB3YETCA TOJBKO OJHA
TUpPst BeCOM B 1 KT 1 TpeOyeTcsi TOUHO OTBECUTh Ha Herpa-
BHIJIbHBIX YallIEYHBIX BECAX OJIMH KHWJIOTPAMM KPYTIHI.
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22. HempaBu/ibHbIe YalledHble Bechbl U 3a71a4a bame

[Ipenpinymias 3ajaya eCTECTBEHHBIM O0pa3oM COEIH-
HJETCS C M3BECTHOM 3amadeil balme o HamMeHbBIIIEM KOJIH-
YECTBE THUPh, HEOOXOAMMBIX JIJIsi B3BEIIMBaHHS (Ha IIpa-
BUJIbHBIX YaIllEYHBIX Becax) JIOOOTr0 IEIIOYMCICHHOTO
rpy3a B 3aJJaHHOM BECOBOM MHTEpBaJie. Pemiennem 3anaumn
bamie, kak u3BecTHO, ABISIETCS HAOOP THPH C BECaMH, SIB-
JISFOIIMMUCS TIOCJIEI0BATEIbHBIMU CTETIEHAMM TPOUKU:

1 xr, 3 xr, 9 kr, 27 kT, 81 KT, ... .

B gactHOCTH, IS B3BEIINBAHUS JIFOOOr0 IEI0YUCIICH-
HOTO Tpy3a B MHTEPBAJIE OT OJHOTO JI0 COPOKA KUJIOTpam-
MOB (BKJIFOUHMTENIBHO), IOCTATOYHO MEPBBIX YETHIPEX THPb
13 TIEPEUHCIICHHOTO BhIle HaOopa. [TokaxkeM Ha mpumepe,
KaKk ¢ moMouiplo rupp BecoM B 1 kr, 3 kr, 9 kr, 27 kr
YPaBHOBECUTH Ha MPABUJILHBIX YAIIEUHBIX BEcax rpy3 Be-
coMm 22 KT.

[Ipexxne Bcero, mpeacTaBUM 3aluch yucia 22 B TPo-
WYHOU CUCTEMeE, a 3aTeM MpeodpasyeMm 3Ty 3aluCh:

22=2x3*+3+1=3-1)3"+3+1,
OTKYyJa UMCEM
22+9=27+3+1.

Wrtak, nma mocTuKeHUsT paBHOBECHS Ha OAHY 4Yalry
OOBIYHBIX (MIPABUJIILHBIX) BECOB HYXKHO ITOCTaBUTH HAII
rpy3 (22 xr) u rupro BecoMm B 9 Kr, a Ha JIPYTyl0 yamry —
rupu BecoM B 1 kr, 3 kr u 27 Kr.
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3agaua. Hmeromcs nenpasunvHble dauieunvie 6echl,
eupu eecom 6 1 ke, 3 ke, 9 ke u 27 ke, nycmoe 8edpo u me-
WLOK C 30]I0MbIM neckoM. /lokazams, 4mo ¢ noMowbio ne-
PEeUUCTIEHHO20 UHBEHMAPS MONCHO MOYHO OMBECUMb Jio-
boe (yenouucieHHoe) KOIU4ecmeo KUnoepammos 3010m020
necka 8 npomedcymxe om I ke 0o 40 xe.

Eme 3apaua. Mueromces nenpasuivhvle uauieyHole ee-
Cbl, MEULOK C (0ObIUHBIM) NECKOM U 0e8simb OOUHAKOBbIX
no 6udy MoHem, cpedu KOMOPHIX 80CeMb HACMOAUUX U
00Ha ¢hanvuusas. Bce nacmosiwue MoHemvl 00HO20 8ecd,
a ¢amvwusas monema Jnecue Hacmoswux. Kaxoso
HauMeHbulee YUCIO 836eUUBAHUL, NO38OAIOUee onpede-
aums panvuiugyro monemy?

Ha mam B3I, 9T 3aJa4u BIIOJIHE MOTYT OBITH ajgari-
THUPOBAHLI AJI UCIIOJIB30BAHUS B HaJaJIbHOU IIKOJIE.

N eme 3apaua. Uueromes 06e monemul, cieeka pas-
audarwuecss no 8ecy, MewoK NnecKka U HenpasuibHvle
yaweunvle 6ecvl. Tpebyemcs onpederums, Komopas u3s
MoHem msdicenee.

7 D
OS>
) (

Puc. 22
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23. llpunoxenue 15 aerei

PaccraBbre, noxxanyicra, 4uCJIOBbIC 3HAYCHUS HA IPy-

3ax Tak, YTOOBI BECHI HaxXOJWJIUCh B PaBHOBCCHUU.

i
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