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AHHOTALIUA
B pabote uccnenyrorcss npuéMsbl U CrIOCOObI OBICTPOrO YCTHOTO BHIYMCIICHUS.
ABTOpOM pa3paboTaHbl anmnapaT UCCIECAOBAHMS U OINBITHO-IKCIIEPUMEHTAIbHAA padoTa
0 BBISBJICHUIO U MOCIIEAYIONIEMY IPUMEHEHUIO TPUEMOB U CIIOCOOOB OBICTPOrO YCTHOTO CUETA.
O0beKTOM HCCJIEI0BAHUS SIBISIIOTCS apU(METHUYECKHUE JEHCTBHS C MPOCTHIMH YHCIAMH.
[IpenmeTroM HccjieqOBaHMS CTall CIOCOOBI M MPHUEMBI OBICTPOTO CIIOKEHMSI, BBIYUTAHUS U
YMHOXEHUS. ABTOp JAENAeT MPEANOIIOKEHUE O TOM, YTO JOLIKOJIBHUK M MIIAAIINN IIKOJIbHUK
MOJKET CaMOCTOSITENILHO U OBICTPO MPOU3BOUTH YCTHBIC BHIUMCIICHHUS.
JUis 1OCTHKEHMSI TTOCTABJIEHHOM LIE€IM aBTOPOM PEIIAETCs PsiJi UCCIIEOBATENIbCKUX 3a-
Jau.
ABTOp BBISICHSIET IPUHLIMIIBI CJIO’KEHUSI, BBIUUTAHUS U YMHOXKeHHUsI. [lanee Ha yucioBoii
MPSIMOY MIPOU3BOJIATCS CIOKEHHE, BHIYMTAHNE U YMHOKEHHE C IEPEX0J0M depes JecsiTok. B xo-
JIe IKCTIEPUMEHTAIBHON padOThI aBTOP aHATM3UPYET CIIOCOOBI CIOKEHUsI, BBHIUNTAHHS, YMHOXKE-
HUS. 3aTeM aBTOP JEJIaeT BBIBOJBI IO KaXKJIOMY CIIOCO0Y € y4ETOM BBISBICHHBIX 3aKOHOMEPHO-
CTEel ¥ BBIBOAUT (OpMYJly OBICTPOTO BBIUMCIEHUS Ji KaXJ0ro crnocoda. @opMyiibl 3alIUChIBA-
I0TCS B CBOJIHYIO TaOJIMIly ISl MCIIOJI30BAaHUS HA YpOKax M B ObiTy. Takum oOpasom, aBTOp
MOJTBEPXKJIAET CBOIO TMIIOTE3y: MJIQJAIIUIN MIKOJbHUK MOXKET HAYyYUTHCS CUUTATh OBICTPO, €CIU
OBJIaJICET HECKOJIBKUMHU HECIIOKHBIMH MPUEMAMH U CIIOCOOaMHU.

B cB0oéM HccnenoBaHnn aBTOp ONMMPAETCS HA CIEAYIOIIME MCCIEA0BATEIbCKAE METOBI:
Ha0JII0/IeHUEe, aHaJIN3, ONIMCaHUe, MOJIEIHPOBAHUE.

HccnenoBanne HOCUT NMPUKJIATHONW XapaKTep, NPAKTHYECKAs LEHHOCTh HCCIIEI0BaHUS
3aKJIF0YAETCs B TOM, YTO aBTOP pa3padaThIBAacT MPUEMBI OBICTPOTO BBIYHUCIEHUS, CO3AAET OPUTH-
HaJIbHYIO NaMATKY «CuuTaeM «1o-B3pociiomy». [Ipuémel ycTHOro cuéray, pa3BUBAIOLIYIO U 3a-
KPEIUISIIOIIYI0 HaBBIKM OBICTPOrO YCTHOTO CYE€Ta W TMO3BOJSIOUIYI0 MJAAUIEMy IIKOJIbHUKY
y4acTBOBATh B )KM3HU CEMbU HApaBHE CO B3POCIIBIMHU.
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BI:IJIO BOCEMb HOMI/II[OpOB, IIATh Hope3am/1 B cajiart,

A OCTaToK s CYMTAIO YK€ JIBa yaca noapsn!

[TonuBan st TOMUAOPHI JIETOM ¢ 0A0YIIKOM Ha Jade

W we gymai, uro mpuaércs MHE PO HUX periaTh 3a1aqmn!

He Mornu nmope3ats BoceMb, 4T00 canara Obuto OoJibiie!

BBEJIEHUE

Matemaruka HyHa Bcerja 1 Besze. Mbl IpuMeHsieM MaTeMaTuKy, [OJCUUTHIBAs Clavy
B MarasuHe, pacCUMTbIBasg METpaxx 000€B I PEMOHTA, BHIYMCISS IPOLIEHT BBIIIOJIHEHUS pabo-
THI IO yueOHOMY Ipeamery. MaremaTHka — [apuia HayK, 0e3 He€ HEeBO3MOXKHO CKOHCTPYHPO-
BaTh U MOCTPOUTH JOM, BBIKPOUTH OACKIY, COCUUTATh JEHbI'U B KapMaHe, U3MEPUTh PacCTOsl-
Hue. Yame Bcero B MOBCETHEBHOM KU3HU MBI CTaJIKUBAaeMCs C apu(PMETHKOM, TO ecTb HaM OblI-
BaeT HAJIO CJIOKUTh, BEIYECTh, YMHOXKHUTH W PA3/ACTUTh.

[IpocTeie apudmeTHUecKre EHCTBHS MOXKHO ITPOU3BOIUTH B YME.

Ho ObIBaroT B jKM3HHU CUTYyallUU, KOTIa IEPBOKIACCHUKAM CUUTATh OYCHD CIIOKHO.

Hamnpumep, kak nocTynuTs, Ciu:

1.  IlpuroroBuiau mOMUAOPHYIO paccany (6 amukoB mo 10 cakeHIeB B KaXKIOM SIIH-
ke). CKOJIBKO JIYHOK HaJ0 BBIKOIATH?

ITo 10 Hago B34TH 6 pa3 — ?

2.  Hapno nate xoty u mieHKy ButamMuHbl. Ha 1 Xr Beca koTa Hajgo naTh 4 Karui >KuI-
kux ButaMuHOB. Kot Becut 5 kr. Ha 1 xr Beca cobaku Ha/io AaTh 7 Kamenb *KUAKHUX BUTAMUHOB.
[Ilenok Becut 9 kr. CKOJNBKO Kareab HaJ0 HaKanaTh KOTY U CKOJBKO — HICHKY?

Jlst koTa: o 4 Hajo B3ATH 5 pa3 — ?

Jlnist meHka: mo 7 Hajgo B3ATH 9 paz — ?

3. OxmunaeM rocteil. Beero mrozeit 3a cromom Oyner 8. Kaxaomy 4enoBeky HYX)HO
1o 2 tapenku. CKOJIbKO TapesIoK HaJl0 MOCTaBUTh Ha CTOJI?

ITo 2 Hamo B3sITH 8 pa3z — ?
4.  Hapo mocaauth 32 cakeHIa PYKTOBBIX JEPEBbEB. 9 CaXEHIIEB YK€ MOCAINIIH.
CKOJIBKO Ca’KEHIIEB OCTAJIOCh JOKYIUTH?
32-9=7?
B Takux cuTyanusx npuXOAUTCS YBEIIMYMBATH WIIM YMEHBIIATh YUCIIO C TIEPEXOA0M Ye-
pe3 pa3psia. Mnu naxe Halo yMHOKaTh, @ B IEPBOM KJIacCe YMHOKE€HHUE He u3yuarot. 13 cocraBa
qrcesl B IEPBOM MOJIYrouu 1-ro Kjacca Mbl POILJIN TOJIBKO COCTAB YUCEI OT 2 110 7.
Uro xe nenarp?
YroObl AaTh BO3MOXKHOCTb JIOCTaTOYHO YyXe OOJBIIOMY YEJIOBEKY — MEPBOKJIACCHUKY — yJacT-
BOBaThb BO B3pPOCJION KHU3HHU, S PEIINI MOMOYb BCEM MEPBOKJIACCHUKAM OBJIAJETh NMPOCTHIMU
npuéMamMu OBICTPOTO BBIYMCIEHHs. TaK BO3HUKJIA TeMa Moero ucciefoBaHus — «Kak no-
HIIKOJBHUKY M MJIA/IIIeMYy HIKOJIbHUKY HAYYUTHCH CUYMTATh «10-B3pociomy»? Hekoropsie
NpUeMbl U XUTPOCTH YCTHOT'O BHIYHMCJICHU S
Oobvexm uccnedosanusn — apupmMeTndeckue IeHCTBUS C MPOCTHIMHU YNCITaAMH.
Ilpeomem uccnedosanua — criocoObl U MPUEMBI OBICTPOTO CIOXKEHHUS, BBIYMTAHUS U
YMHOXEHHUS.
Ileny uccnedoeanun — HaATH U IOMOYb OCBOUTH MEPBOKIACCHUKY NMPUEMBI OBICTPOTO
BBIUMCIICHUS JIJIsl IPUMEHEHUS B OBITY.
3aoauu uccneoosanus:
1) paccrpocuTh 3HAKOMBIX B3POCIBIX O TOM, KaK OHH BBIMOJHSIOT CJI0KEHUE M BBIYH-
TaHUE C NEPEXOAO0M Yepe3 AECATOK, KaK YMHOXKAIOT;

2) WM3y4YHUTh JUTEPATYPY MO TEME;

3) mpoBepuUTh MPUEMBI BHETAOIMYHOTO CIIOKEHUS, BBIYUTAHUS U YMHOKEHHS C TIOMO-
B0 YUCJIOBOM MPSIMOM;



4) TmpoBepHUTh MPHEMBI BHETAOIMYHOTO CIIOKCHUS, BBIMUTAHHUS M YMHOXKEHUS C TOMO-
IO 3HAHUU O COCTaBE YHCIIA;

5) ocBouTh MPUEMBI OBICTPOTO BBIYHCIICHMUS,

6) mpUMeHUTH MPUEMBI Ha MPAKTHKE.

T'unomesa uccnedosanus: TEPBOKIACCHUK MOXET HAYYHTHCS BBIYUCIATH OBICTPO, KaK

B3POCIIbIE, €CJIU OBJIaJIEET HEKOTOPBIMH HECIIOKHBIMU MMPUEMAMHU U XUTPOCTSAMHU CUETA.
B uccnepoBaHuu Mbl ONMUPaANIKMCh Ha CIEAYIOIIME METOAbI: OIPOC, aHAIU3, HAOIIOJCHUE,

OTMCaHUE, MOJICITUPOBAHHE.

I'JIABA 1.
YTO TAKOE YETBIPE JEMCTBUS APUOMETHUKHN?
1.1.9TO TAKOE APUPMETHUKA?

Apudmernka sBiseTcs IpeBHEUIIEH U OAHON M3 OCHOBHBIX MaTeMaTHYECKUX HAyK, OHA
TECHO CBsI3aHa C aJireOpoi, TeOMeTpue U TeoOpruer YUCel.

[TprunHO# BOSHUKHOBEHHS apu()METHKHU CTala MpaKTUUecKas MOTPEeOHOCTh B CUETe, MPo-
CTEHMIINX U3MEPEHUSAX U BpIUMCIICHUAX. Hayka pa3BuBanzach BMeCTe ¢ YCIOXKHEHUEM 3ajad, Tpe-
Oyrommx pemenus. bonpmol BKiag B pa3BUTHE apU(PMETUKH BHECITH IPEYECKHE MATEMAaTHUKH,
IIBITABIIMECS C IIOMOILBIO YUCEI IOCTUYb U OIIUCATh BCE 3aKOHOMEPHOCTH MHpA.

Apudmernka — 3T0 pa3aena MaTeMaTHKH, W3YYaIOUIHA MMPOCTEHIINE CBOMCTBA YHCEN, BHI-
pakeHHbIX HU(ppPaMu, U ASUCTBUS HaJl HUMHU.

[Ipenmerom apudMETHKH SIBIISIETCS TIOHATHE YHUCIA B PA3BUTHU MPEICTABICHUNA O HEM U
€ro CBOMCTBAX.

B apudmernke paccMaTpuBarOTCs M3MEPEHHS, BBHIYMCIUTEIBHBIC ONEpAlH (CIOXKECHHUE,
BBIYUTAHUE, YMHOXKEHUE, JICJICHUE) U IPUEMBI BBIYUCICHUH.

1.2. YTO TAKOE CJIOKEHUE, YMHOXEHUE, BBIYUTAHUE U JIEJIEHUE?
Jns Havana pazoepéMcs, YTO TaKoe CIIOKEHHE, BRIYUTAHNE, YMHO)KCHHUE U JICTICHHE.
Ecnu roBoputh npeaenbHo IpocTo, TO:
CaosxeHue — 3T0 CUET MOAPAT OT OAHOIO YHUCIIA IO IPYroro (CIOXKUTh 3 U 4 — TO ke camoe, 4To
crienath 4 miara, cuutas moapsia ot 3: 4, 5, 6, 7).
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YMHOKeHHe — 3TO IOBTOpHOE ciokeHne. Hanpumep, 7 x 3 — 10 ke camoe, 4T0
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https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D1%80%D0%B8%D1%84%D0%BC%D0%B5%D1%82%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D0%BD%D1%8B%D0%B9_%D1%81%D1%87%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_%D0%B2_%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B9_%D0%93%D1%80%D0%B5%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A3%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)

BoluuTanue — 3T0 cloKeHHe Hao0opoT (13 15 BeIYecTh 6 — 3TO 3HAUUT cAeaTh 6 MaroB Haszas,

cuutas noxapsg ot 15: 14, 13, 12, 11, 10, 9).
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Hrak, orBet — 9.

/leJieHMe — 3TO MHOTOKpaTHOE BeluMTanue. Hanpumep, 14 pa3zgenuts Ha 2 — TO K€ caMog€, 4To

14-2-2-2-2-2-2-2=0. Cauraem, CKOIBKO pa3 2 ymeniaercs B 14.
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[Tonyyaem otBeT — 7.

HpOI/I3BO,Z[I/ITI> TaKHe paC‘IéTLI NIEPBOKIIACCHUKY HE ITPOCTO. Kax »xe ObITh?

Ha]lO CpOYHO OCBAWBAThH HpI/IéMBI U XUTPOCTHU YCTHOI'O BBIYHUCJICHU.

I'’TABA 2.

MPUEMBI U XUTPOCTHU YCTHOI'O BHIYNCJIEHUS

Pa3paboraeM HEKOTOpBIC HECIOXKHBIC MPUEMBI U XUTPOCTH CIIOKEHUS, BBIYUTAHUS U
yMHOXKeHUs. [l 3Toro Oy/neM yBelIHuMBaTh M yMEHbIIATh 3a/laHHoe uncio Ha yucna 10, 11, 9,
8, a Takke ymHoxkatb Ha 10, 11, 9, 2, 3, 4, 5 Ha yncnoBo# npsimMoii. B pe3ynbrare BHIYHCICHUMA

BbIBEJIEM U 3ahuKcupyeM B (hopMyiaX 3aKOHOMEPHOCTH.
2.1. MPUEMBI CJTOKEHUS U BBIMUTAHUS BE3 BRIUNCJIEHAM

1 VBenuuutk unciao Ha 10
2 VYBenuunuThb unciio Ha 11
3 VBenuuuTh 4Kciao Ha 9
4, VBeNUYNUTEL YUCI0 HA 8
5. VYMmenbmuTh yncno Ha 10
6 YMEHBIINUTH YHCIIO Ha 9
7 VYMeHBIIUTE YHCIIO Ha 8
P

ACCMOTPHUM KaXKIbli IPUEM Ha YUCIOBOM MPSIMOU U € TOUKH 3PEHUS COCTABA YHCIIA.

1. YBeauuuBaem 4yucjio Ha 10
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9+10=19
BbiBoa: yBenmuuHBas OHO3HAYHOE YUCIIO a Ha 10, KakIbIi pa3 MbI ITOJTyYasId 3amuch 1a, riae a —
udpa 0JHO3HAYHOTO YUCIIA.
3HA4UT, IPU yBEJIMYEHUHU Yucia Ha 10 HyKHO yBEIMYUTh KOJIMYECTBO JECATKOB Ha 1.
[Tokaxem 3T0 ¢ TOMOIIBIO CKa30YHBIX IUDP:
11 omHo3HauHbIX yucen: X +10=1X 6 + 10 =16
JUISL IBY3HAYHBIX YHCEIL: YX+10= IY’ +1)X, 71+10=81
JU1s TpE€x3HauHbIX uncen: W YX+10= ‘I’gY‘ +1)X, 348 + 10 = 358
2. YBeanuusaeM 4ymcJo Ha 11
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BriBoa: yBenuuuBas OJJHO3HAYHOE YMCIIO A HA 11, xaxxapIi pa3 Mbl nonyyanu 3anuck 1(a + 1),
rzae a — uudpa 0JHO3HAYHOTO YHCIIA.
3Ha‘{I/IT, IIpU YBCJIMYCHUHU YHCJIa Ha 11 HYXHO YBCJINYUTH KOJIUYCCTBO ACCATKOB U €AUHUL] Ha 1.
[Tokaxkem 3TO C MOMOIIBIO CKA30YHBIX ITUGP:
JUIs OlHO3HAYHbIX yncen: X + 11 =1(X+1), 6 + 11 =17
JUTSI TBY3HAYHBIX YHCEIT: Y 'X"+ 10=(\" + ]:)(‘X +1),71+11=82
st Tpéx3Haunbix ynce: ¥ Y X+ 10 =YY + 1)(X +1), 348+ 11 =359
YX+11=(Y+1)(X+1)
3. YBeauuuBaeM 4HCJI0 HA 9
| DERNNORRTN 11 [12 [13 [14 |15 |16 |17 |18 |19 |20 [21 [22 |23 | 24
L | [718]
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BeiBoa: yBennumBasi 0JlHO3HaYHOE 4HMCIO a (Oomnbinee 1) Ha 9, KaABIH pa3 MBI MOTyYalld 3a-
nuch 1(a — 1), rme a — mudpa 0THO3HAYHOTO YHUCIIA.
3HAYUT, IPU YBEIMYCHUU YUCIIa HA 9 HY)KHO YBEIHYUTH KOJUYECTBO JECATKOB Ha 1, a Koy e-
CTBO €IMHUIL — YMEHbIIUTH Ha 1. DT0 cBsi3aHO ¢ TeM, uTo 9 menbuie 10 Ha 1.
[Tokaxem 3T0 ¢ TOMOIIBIO CKa30YHBIX IUDP:
JU1s ofHO3HAauHbIX yncen: X +9=1(X—-1),6+9=15
JUTS TBY3HAYHBIX YHCEIT: YX+10=(Y +1)(X-1).71+9=80
JUIs TpEX3HauHbIX yncen: ¥ YX+10 =Y +1)(X-1), 348+9=2357
4. YBeJn4yHBaeM YHCJI0 HA 8
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BoeiBoa: yBenmuunBas onHO3HauHOE 4YKciIo a (Oombimee 1) Ha 8, KaXIBIA pa3 MbI MOTyYaIH 3a-
nuch 1(a — 2), rae a — nudpa OAHO3HAYHOTO YUCIA.
3HAYWT, IPU YBEIMYCHUU YUCIIA HA 8 HYXXKHO YBEIMYUTh KOJMYECTBO JCCIATKOB Ha | M yMEHb-
IUTh €AUHULILI Ha 2. DTO CBsI3aHO C TeM, YTO 8 MeHbie 10 Ha 2.
[TokaxxeM 3TO ¢ TOMOIIBIO CKA30YHBIX ITUPD:
JUISL OJHO3HAYHBIX qncen:ﬂ'x +8= 1{:2? —2),6+8=14
1t 1By3HavHbIX gucen: Y X +8 = (Y + 1)('X —-2),73+8=81
T TpEX3HauHbIX yrcer: ¥ YX+10 =W +1)(X-2), 348+8=2356
5. ¥YmenbinaeMm uucjio Ha 10
1 1213|4|5/6 789|110 (11 |12 |13 (14 |15 |16 (17 |18 |19 |20 |21 |22 |23 |24
I 11-10=1
112 B8 |7 /8]9] | 13 (1415|1617 |18 [19 [20[21 [22[23 |24
| [5]4[3] |
I | 12-10=2
1]2]3 |7/8/9] | 14 [15 |16 |17 |18 [19 [ 20 |21 [22 |23 | 24
I (10]9 [8[7]6[5[4[3 [2 [1 |
! | 13-10=3
1 3(4(5/6(7(8|9 20 121 |22 |23 |24
I
! 19-10=9 |




BreiBoja: ymeHbIas qBy3HauHoe uncio ab va 10, kaxkaeiii pa3 Mbl monydanu 3anuch (a — 1)b,
rze a — nudpa gecatkos, b — nudpa eauHuUIL.
3HAUYUT, NP YMEHBIIEHUH yKciia Ha 10 MOXKHO IPOCTO YMEHBIIUTD Pa3psill AECATKOB Ha 1.
IToxaxeM 3TO ¢ MOMOIIBIO CKa30YHBIX IUP:
JUTSL IBY3HAYHBIX YHCEIT: YX-10 = (Y -1)X,48-10= (4-1)8=38

6. YMeHbmiaeM 4ymcjio Ha 9

1/2/3|/4|5|6|7|89/10 11|12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23

24

10-9=1

12

13

14

15

16

17

18

19

20

21

22

23

24

1/2/3/4|5/6|7(8]9]10 |11

11-9=2

3[4[5]6]7[8[9]10 11 [12]13
I

14

15

16

17

18

19

20

21

22

23

24

5

9

5

819110

11

12

13

81910 |11 |12 |13 |14 |15 |16 |17 |18

19

20

21

22

23

24

24-9=15

BriBo/I: yMeHbIIast ABy3HAUYHOE YKciao ab Ha 9, kaxplil pa3 Mbl moaydanu 3amuch (a — 1)(b +

1), rae a — nudpa gecaTkoB, b — udpa exuHuUIIL.

3HAUNT, MPU YMEHBILICHUH YHCIIAa HAa 9 MOXKHO MTPOCTO YMEHBIIUTH Pa3psi/l IeCATKOB Ha 1, a pas-

PSII €MHUIL YBEJIHYIHTH Ha 1.

IMTokaxeM 3TO ¢ MOMOIIBIO CKA30YHBIX IH(P:

s ABy3HAuHEIX umcel: YX —9 = YX —10+1=(Y-1)(X+1), 21-9=(2-1)(1 +2) =13
7. YMmeHbIIaeM 4ucJI0 HA 8

11

12

13

14

15

16

17

18

19

20

21

22

23

24

112[3|4]|5]6|7(8]9]10

9-8=1

' 11-8=3

12

13

14

15

16

17

18

19

20

21

22

23

24

1][2]3]4]5]6[7[8]9]10]11
I

15

16

17

18

19

20

21

22

23

24

415|6]7]8]9]10 (11 |12 |13 |14

13-8=5

3/4[5|6]|7[8]9]10 |11 |12 13|14 [15]16 | |

24-8=9
BoiBoj: yMeHbIIas qBy3HauHOE Ynciao ab Ha 8, kaxmplii pa3 mbl momydanu 3amuch (a — 1)(b +
2), rae a — udpa gecatkos, b — nudpa exunmir.

8 [7 |6 |5 |4 3 ]2 |1 |




3HAUUT, IPU YMEHBIIEHUH YKCiIa Ha § MOKHO MPOCTO YMEHBILINTD Pa3ps JECSITKOB Ha 1, a pas-
PS4 €AVHUL YBEIUYUTH Ha 2.

TToxaxem 310 ¢ IIOMOIIBIO CKAa304HBIX udp: )
JUIs ABY3HAYHbIX yncel: YX —-8=YX-10+2=(Y-1)(X+2),25-8=25-10+2=17

2.2.NIPUEMBI U XUTPOCTU YMHOKEHMUS BE3 TABJIUIIbI

B3satb uucno 10 pas
B3stb uncno 11 pa3
B3stb uucno 9 pas

B3sth uncno 2 paza
B3satb uncno 3 paza
B3sth uncno 4 paza
B3sate uncno 5 pas

1. Bo3bmém uucio 10 pa3

NoakownE

1 2 3 4 5 6 7 8 9 10
1]2]3]4]5]|6][7]8]9 |10 13 |14 [15 |16 |17 |18 |19 [20 |21 |22 |23

| 2x10=20
[ 1 [ 2 [ 3 4 [ 5 [ 6 [ 7 [ 8 [ 9 [ 10 [
[2 T2 3[4 [5 |6 10 J 12 [12 [13 [ 24 [ 15 [ 16 [17 [ 18 [ 19 [ 20 [ 21 [ 22 [ 23 [ 24 [ 25 [ 26 [ 27 | 28 [ 29 [ 30 |

3x10=30
| BoiBoja: xaxapiii pa3, ymHokas uyncio a Ha 10 (6eps uucio 10 paz), Mbl OTy4Yaau CIEIYIOUTYIO
3anuch: al.
3HauuT, yTOOKI B3ITH uncio 10 pa3, roctaTouHo mpunucarh K yuciy 0.
3anuiem 3TO C MOMOIIBI0 CKa30YHBIX ITUPD:
Xx10=X0
YX x 10 = Y'X0
2. Bo3pmém uncio 10... pa3
[To ananoruu ¢ ymHO)eHHeM Ha 10, MOKeM MPEUIOKUTH TAKYIO CXEMY: TPUITHCHIBAEM K YHCITY
croibko 0, ckosbko ux B yucie 10.... Hanpumep, 3 x 100 =300, 16 x 10000 = 160 000.
3amumieM 3TO ¢ TOMOIIBIO CKa309HBIX P!

X x 10... = X0...
YX x 10... = Y'X0...
3. Bo3bMém unciio 11 pa3
1 2 3 4 5 6 7 8 9 10 11
1]2]3]4]5]6]7]8]9 |10 13 [14 [15 |16 [17 |18 |19 [ 20 23

| 2x11=22
BoiBoa: ymHoxas urciio a Ha 11 (Gepst uucmo 11 pa3), Mbl ToJTydaeM CJICITYIONIYIO 3alKCh: aa.
3HauuT, Koraa 6epéM ogHO3HaYHOE yrcio 11 pa3, mpocTo 3aMuChIBa€M €ro JBAXKIbI.
3anuiiem 3TO ¢ MOMOIIBI0 CKa30YHBIX ITUPD:
Xx11=XX
4. Bo3bMém yuciio 9 pa3s

1 2 3 4 5 6 7 8 9
1]2]3]4[5]6]7]8]9 |10 13 |14 [15 |16 |17 |18 |19 [20 |21 |22 [ 23
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2 3 5 6 | 7 [ 8 [ 9 [ ]

4
5 |6 \ \ |16 T17 J18 [ 19 [ 20 [ 21 [ 22 [ 23 [ 24 [ 25 [ 26 [ 27 | 28 | 29 | 30 |

3x9=27
BbIBO: KaIbIid pa3, yMHOXKast yuCiIo a Ha 9 (Oepst yuciio 9 pas), Mbl MOIYYalu PE3yJbTaT: a X
9=ax 10—a. Hanpumep: 4 x 9=4x 10-4=40-4=36
3Ha4uT, 4TOOBI B35Th YUCIIO 9 pa3, HAJI0 YMEHBIIUTh UCXOIHOE YKHCIIO HA | W 3amucarth ero B jie-
CSITKH, 8 B CIIUHUIIBI 3aITHCATh PE3yIbTAT BEIYUTAHUS HCXOTHOTO uncia u3 10.
3anuimieM 3T0O ¢ TOMOIIBIO CKa304HBIX IHdp:
Xx9=(X-1)(10-X)
JIpyroii cnoco6 yMHoOkeHust HA 9

Jns yncna 9 yMHOXEHHE JIETKO MPOU3BOAUTH Ha MajbliaX. PacTonblpuM naiblibl Ha 00eux py-
Kax M MOBEPHEM PYKH JAJOHAMU OT ceOsi. MBICIIEHHO MPUCBOMM IMajblaM IOCIEI0BATEIbHO
yucna ot 1 1o 10, HauMHasg ¢ MU3MHIA JICBOM PYKHM U 3aKaHUYMBas MU3UHIIEM MPaBoul pyku. Jlo-
MyCTUM, XOTUM YMHOXUTh 4ucio Ha 9. 3arubaem majer ¢ HOMEPOM, PaBHBIM UHCIY, Ha KOTO-
poe Mbl OyneM ymHOXaTh 9. KoiruecTBo maniblieB ciieBa OT 3aTHYTOIO Maliblia MOKa3bIBaeT HaM
KOJIMYECTBO JIECSATKOB B OTBETE, KOJIMUYECTBO MAaJbIIEB CIIpaBa — KOJMYECTBO enuHULl. Huxe Ha
PHUCYHKE JeTaIbHO MOKa3aH BECh MPUHIIUI «BBIYUCICHUS.

Emé npumep: HyXHO BbIUUCIUTH 9 X 9 =7
He 006s13aTenbHO UCTIONB30BaTh MaibIbl pyK. MOXHO B34Th 10 KJIETOYEK HA YUCIOBOU MPSIMOIA.

3auépkuBaeM 9-10 kieTouky. CieBa ocTanoch 8 KIETOUEK, cripaBa — | kierouka. 3Hauut, 9 x 9 =
81.

1 |2 |3 |4 |5 |e |7 |8 9 10
8 1
9x9=81
9x9=81
BblBO}I: IIpU YMHOXXCHUU HA 9 MOJIb3YCMC CO6CTBCHHLIMI/I HaJ'IBHaMI/I!
S. Bo3bMém unciio 2 pa3a

12 |13 |14 |15 |16 |17 [18 [19 [20 |21 [22 |23 | 24
I
I
1 2
1/2|3|4|5/6|7[8|9/10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 | 24
[ 1 2 3 4 5 6 7
! Tx2=14
BoiBoa: Halo HaAyYUTHCS CUMTATh «ABOMKamMm»: 2, 4, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22...
6. Bo3bmém umciio 3 pasa
1 2 3
1]2[3]4]5 11 [12 [13 |14 |15 |16 [17 [18 |19 |20 [21 [22 |23 | 24
[ 1 2 5
! 5x3=15
1 2 3
15 |16 |17 |18 [19 |20 |21 |22 [ 23 | 24
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T2 s 4 [ s ] 6 | 7

7x3=21

BeiBojA: Hao HAyunThCS CUMTATh «Tpolkamu»: 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33...

7. Bo3bmém umnciio 4 pasa

1 2 3 4
1[2[3]4] | 9\10|11\12i17 18 [19 [20 [21 [22 [23 |24
| 4x4=16
1 2 3 4 5
1]2]3]4] 18]/9]10 1112 17 118 |19 |20 |21 |22 |23 | 24
| 5x4=20
BriBoja: Hano HayunuThCs cunTath «4eTBEpKamMm»: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44...
8. Bo3bMmém umcio S pa3
1 2 3 4 5
1/2]3]4]|5]6 13 [14 |15 |16 |17 |18 [19 [20 [21 |22 |23 |24
| 5x3=15
1 2 3 4 5
1]12]3]4]5]6]7]8 13 |14 |15 [16 [17 |18 |19 [20 |21 |22 |23 |24

| 5x4=20

BeiBoa: Hano HayunuThes cunTath «asaTépkamm»: 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55...

IIpumeuanue. Kaxablii pa3, cuutast «1BOMKaMuW», KTPOHKAMM», «4eTBEPKAMID> HIIH «IIf-

TépKamMm», 3arudaeM Najbibl, MOKA He J0HIEM /10 HCXOAHOI0 YUCJIA (HA KOTOPOEe YMHOMXKA-

eM).

2.2. TIPUMEHEHMUME IMMPUEMOB BBICTPOI'O BBIYNCJEHUS HA TIPAKTUKE.
IMMAMSITKA «(IIPUEMBI YCTHOI'O CUETA»
HTak, Ha ocHOBe HA0JII0IeHNii M BHIBOJAOB CO31aéM NAMATKY «CUHUTaeM «I0-B3POCIOMY».

IIpuémsbl ycTHOTO c4érar»

CioxeHne, BbBIYUTAaHHE

YMHo0:xeHne 0e3 Ta0 U bI

1.  VYBemnuuuth yncao Ha 10
at10=1a

(a — oTHO3HAYHOE YKCIIO)

2.  Yeeanuuth uncio Ha 11
at11=10+a+1

g arcen ot 1 1o 8: 1(a+1)
3. VYBemuuuTh 4MCIIO HA 9
at9=10+a-1

4,  YBeIW4HUTb YHUCIO Ha 8
a+8=10+a-2

5. VYmenpmuth uyncao Ha 10
aB—10=(a—1)B

(aB — IBy3HAUYHOE YUCIIO)
aBc—10=a(B—1)c

1.  B3ssate uucno 10 pa3

ax 10=a0
2.  Bgzarp yucno 10... pa3
ax 10...=a0...

3. Bgzarp uncno 11 pa3
axll=ax10+a

JUTSL OJTHO3HAYHBIX YHCEIL:
axll=aa

4.  Bssarb uucno 9 pas
ax9=ax10-a

Hamnpumep:
4x9=4x10-4=40-4=36
+ (hokyc Ha manbIax

5.  B3ssarp uncno 2 paza
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(aBC — TpEX3HAYHOE YHCIIO)

6. YMeHbIIUTH YyuCIO Ha 9
a—9=a+1-10 (mo6oe uucmno 6onpmie 10)
aB—9=(a—1)(B+ 1) (1By3HAYHOE YHKCIIO)
aBc— 9 = a(B— 1)(c + 1) (Tpex3HAYHOE YUCIIO

7. YMEHBIIUTH YUCIIO HA &
aB—8=a+2-10
(aB — IBy3Ha4YHOE YHCIIO)

ax2=ata

5810

2+2...(apa3)
2 2 2

BriBOA: HaO HAYYHUTHCSA CUUTATH ABOMKAMU
6.  B3sarp uncno 3 paza
ax3=atata
HIIH
3+3...(apa3)
3 3 3

BriBOa: HAZ0 HAYYHTHCS CUYMTATH TPOHKAMHU
7. B3saTe uncio 4 paza
ax4=atatata
3R 051
4+4...(apa3)

4 4 4

BbIBOA: HAZI0 HAYUUTHCS CUUTATh YETBEPKAMU
8.  Bzsrb umcio 5 pa3
ax5=atatatata
HIIH
5+5...(apa3)

5 5 5

BriBoA: HaH0 HAYYHUTHCS CUUTATH MNATEPKAMU

3AKVIIOYEHHE.

NPUMEHEHUE MPUEMOB YCTHOI'O CUETA B1 1 2 KJIACCAX
BO3BpalllaeMCH K 3aJavdyam:
1. [TpuroroBunu nomuaopHyro paccany (6 smukoB 1o 10 cakeHIEB B KaXKJIOM SIIHUKE).

CKOJIBKO JIYHOK HaJI0 BBIKOIATH?
ITo 10 B3siTH 6 pa3z — ?

Cnoco0: npunucbiBaeM K yucay 0
10xa=al

10x 6 =60

Oteer: 60 1yHOK

2. Hano nate koTy u meHky Butamunbl. Ha 1 Kr Beca kota Hajo 1ath 4 Kariu KUJKUX BU-
tamuHOB. Kot Becut 5 xr. Ha 1 kr Beca cobaku Hajo 1aTh 7 Karlellb )KHAKAX BUTaMUHOB. [1[eHoK
BecuT 9 Kkr. CKOJIBKO Karellb HaJl0 HaKaraTh KOTY U CKOJIbKO — IIEHKY?

Jnst xota: o 4 B3sTh 5 paz — ?
Cnoco0: cunTaem nATepKaMu

5, 10, 15, 20

Otgert: 20 kaneJb HAI0 1aTh KOTY
Jist menka: mo 7 B3sth 9 paz — ?

1-i crioco®: 0epém umcio 10 pa3 (mpunuceiBaeM K yuciay ), OoTHUMaeM HCXOHOE YHCII0

ax9=ax10-a
7x9=7x10-7=70-7=63
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2-ii cnoco6: gokyc Ha najabuax. Tak kak yMHoxkaeM Ha 7, TO
3arufaem 7-ii majsien. CjieBa 0T 3arHyTOr0 NaJblia 0CTAJIUCH
AecATKH, cnpaBa — exuHubl. [loayuniaocs 63.

OTtBeTt: 63 KanJIM HAAO AaTh HIEHKY

3. Oxwunaem rocrei. Beero mroaeit 3a cronom Oymer 8.
Kaxxnomy denoBeky HykHO 1o 2 Tapenku. CKOJIBKO Tapesok
HaJ0 MOCTaBUTHL HA CTOI?

2 B3aTh 8§ paz —?

Cnoco0 1: cuuraem aBokamMu 10 8

2,4,6,8,10,12, 14, 16

OTtBet: 16Tapesiok HA/I0 NOCTABUTH

Cnoco6 2: ymHOkaeM Ha 8, TO ecTh yBesiuuuBaeM 4ucio B 10 pa3 (mpunucsiBaem crnpasa
0), 3aTeM yMeHbIIIaeM HA 2 U elé pa3 Ha 2

2x8=2x10-2-2=20-2-2=16

OTtBeT: 16 TapesoKk HA/I0 MOCTABUTH

4. Hano nocaaute 32 caxkeHla ppyKTOBBIX A€PEBbEB. 9 ca’keHIIEB Yxe rnmocagmin. CKOJIbKO
Ca)KEHILIEB OCTAJIOCH TOKYIHUThH?
32-9=7

Cnoco0: ymenbmaem yuciao Ha 10, pesyabrar yBeanuuBaeM Ha 1
a-9=a-10+1

32-9=382-10+1=22+1=23

OT1BeT: 23 ca:keHIIa 0CTAJOCH TOKYIHUTH

BBIBO/I:

I/ITaK, THUIIOTE3a HOI[TBepI[I/IJ'IaCB: HCpBOKJ'IaCCHI/IK MOXKET Hay‘-II/ITBCﬂ BBIUHUCIIATH 6BICTp0, KaK
B3POCIJIbIC, €CJIN OBJIAACCT HCKOTOPbIMU HECIIOKHBIMU HpI/IéMaMI/I " XUTPOCTSAMU.

Takue CHOCO6BI BBIUHUCJICHHA ITIOMOTAIOT B 6BITy, TOTOBAT NEPBOKIACCHHUKA K OCBOCHHUIO CJIOKE-

HUS U BBIYUTAHUS C TIEPEXO0JIOM Yepe3 pa3psii U MOMOTAIOT JIETKO BIYYUTh TaOIHUIy YMHOXKEHHS
Ha2,3,4,5u9.
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MNPUJIOKEHHUE
I'JIOCCAPUI

Apudmernka — pa3aen MaTeMaTHKH, U3yYalOIIUK MPOCTEHIIINE CBOMCTBA YKMCEN, BhIpa-
JKEHHBIX U(PpaMu, U ISHCTBUS HAJl HUMHU.

UYetblpe neicTBusi apuMETUKH — CIIOKEHUE, BRIYUTAHUE, YMHOKCHHE, JICIICHUE.

CrnoxxeHue — MaTeMaTH4YeCKOe JEHCTBUE, MOCPEICTBOM KOTOPOTO M3 JABYX WU He-
CKOJIBKUX YUCelN (MM BEIMYUH) MOTYYar0T HOBOE YHCIIO (MU BEJIMYMHY), COJIEPIKaIIEe CTOIBKO
eauHUIL (VJIH BEJIMYWH ), CKOJIBKO OBLIO BO BCEX JAHHBIX YHCIIAX (MJIM BETMYMHAX ) BMECTE.

Beruntanue — oOpaTHOE CIOKEHUI0 MAaTEeMAaTUYECKOE JCHCTBHE, HAXOXKICHHUE OJTHOTO
U3 CJaraeMbIX 10 CyMME U JPYyroMy cilaraeMomy.

YMHOXEHHE — MaTeMaTU4eCcKoe ACHCTBHE, MOCPEACTBOM KOTOPOTO W3 JABYX HIIM He-
CKOJIbKHMX YHCell (MJIM BEJTMYMH) MOTY4Yal0T HOBOE YUCIIO (WM BETUYMHY), KOTOPOE (ISl LEIThIX
YHCEI) COACPKUT CIaraeMbIM IEPBOE YUCIIO CTOIBKO pa3, CKOJIBKO AMHHI] BO BTOPOM.

Tabnuia  ymHOXkeHUss — 3TO Tabnuma, TIA€ CTPOKM U CTOJNOIBI  O3arjaBie-
HbI MHOXKHTEJISIMH, a B siYeiKax TaOIUIIbl HAXOUTCS UX Mpou3BeaeHue. Vcmonb3yercs st o0y-
YEHUS IIKOJIbHUKOB YMHOKEHHUIO.

Jlenienne — oOpaTHOE YMHOKCHUIO MAaTEeMAaTHYECKOE JICHCTBHE; HAXOXKICHUE OJTHOTO U3
COMHOXHTENEH M0 MPOU3BEICHUIO U IPYTOMY COMHOXKHTEIIIO.

Paspsiner uncen. Mecto 3anucy u(pbl B YUCIIC HA3BIBACTCS paA3pa0oMm Yucid.

Pa3psibl HaTypaJbHBIX YHCEJ UMEHYIOTCS ClpaBa HajieBo OT 1 k OousblieMy 4HCIY,
KaKJIbIM pa3psii IMEET CBOM HOMEP M MECTO B 3aIIMCH YMCIIA.

Haubonee ynorpebisiembie uncia umerot a0 12 paspsos. Yucna, umeroiue 6onee 12
pa3psIoB, OTHOCSTCS K TPYIIE OONBIINX YUCEIL.

KonnuecTBo 3aHATHIX HUppamMu MECT MPU YCIOBUM, YTO LH(pa HAUOOIBILEro pa3psaaa
He 0, onpenenseT pa3psiAHOCTh yncia. O 4uciie MOKHO CKa3aTh, UTO OHO: OJTHO3HAYHOE (OHO-
pa3psiiHOe), HanpuMep 5; ABy3HauHOE (ABYXpa3psaHoe), Hanpumep 15; Tpex3HayHoe (Tpexpas-
psaHoe), Harpumep 551, u T. 1.

JlocTyTHbIE TIEPBOKIACCHUKY Pa3psiibl (HyMepalys B 3allMCH YKCIa CIpaBa HAJIEBO):

100 TeICSTY — 6-71 3HAK

10 TeICSIY — 5-1i 3HAK

Tricsiua — 4-i 3HAK

CotHs — 3-i 3HaK

JlecsaToK — 2-1i 3HaK

Enunnna — 1-i 35aK.

Hanpuwmep, 371 245 — tpucra ceMbaecsaT oJHa ThICSYa ABECTH COPOK MSATh.

OIHO3HAYHOE YUCIIO — ATO YHCIIO, 3aMHCh KOTOPOTO COCTOUT U3 OJHOTO 3HaKa (UG pbI).
910 yncna ot 0 10 9.

JIBy3HaUHOE YHUCIIO — 3TO YHUCIO, 3aHCh KOTOPOTO COCTOUT M3 JIBYX 3HAKOB (LH)p).
910 yncna ot 10 mo 99.

Tpéx3HayHoe YMCIIO — ATO YHUCIO, 3alUCh KOTOPOTO COCTOUT U3 TPEX 3HAKOB (LU(DP).
910 uncna ot 100 go 999.

YeThIpéx3HaYHOE YMCIO — ITO YHCIO, 3allUCh KOTOPOTO COCTOHUT U3 YETHIPEX 3HAKOB
(udp). 10 yncna ot 1 000 1o 9 999.

[1ATH3HAYHOE YUCIIO — 3TO YHCIO, 3aIHCh KOTOPOTO COCTOUT U3 IMSITH 3HAKOB (LH)P).
9t0 yncia ot 10 000 1o 99 999.

[lecTU3HAYHOE YHWCIO — 3TO YHCIO, 3alUCh KOTOPOTO COCTOUT M3 IIECTH 3HAKOB
(uudp). 10 uncna ot 100 000 1o 999 999.

dopmyna — 3T0 KOMOWHAIIMS MaTeMaTHYeCKUX 3HAKOB, BBIpAXKAIolas KaKoe-HUOYIb
YTBEPXKICHHE.
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https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A8%D0%BA%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A3%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5

