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B name BpeMsi ObITYyeT MHEHHME, UYTO BBIYMCIUTENIbHAs padoTa
JOJDKHA CTaTh YJEJIOM KOMIIBIOTEPOB, a YEJIOBEK MOXXET OTOWTHU OT
ATOTO PYTUHHOTO 3aHATHs. [Ipyu 5TOM MBI HE 3amMedaeM, 4To Bce Oosee U
Oojiee  OCBOOOXJasi  y4eHHUKAa OT  BBIYUCICHUM, (AKTUUECKHU
OCBOOOXX/Ja€M €ro OT YMCTBEHHOTO pa3BuUTUsI. B «0oJsbInyro
MaTeMaTHuKy» Hac OjarocjaoBisseT HMEHHO apudmernka. OHa
MOCTaBJISIET HaM 3aJlaud, JOCTYIHBIE ISl JETCKOrO BO3pacra, HO
OJTHOBPEMEHHO TaKHE€, Ha KOTOPBIX OTTAYMBAETCS YEIOBEUECKUM pa3yM.

AHanu3upysi KOHTPOJbHBIE PabOTHl B CTaplIMX KJaccax, 4acTo
BUJIMIIIb, YTO  OOJBIION MPOIEHT OMmHUOOK TPUXOAUTCA  Ha
BBIYUCIIUTENIbHBIC OMMUOKH. DTO M 3aCTaBUJIO MEHS 3alyMaThCs HaJ 3TOU
TeMoi. Benb XOpoIlio pa3BUTHIC Y YUYallUXCS HABBIKA YCTHOTO CueTa —
OJlHA M3 YCJIOBHH HUX YCIEIIHOr0 OOy4YeHHMs B CTapliMX Kjaccax.
NmMenHno B 5-6 kiaccax 3akiiaJibIBa€M OCHOBBI OOYUEHHUSI MaTEMAaTHKH.
He nayuwmn cuutath B 3TOT MEpUOJ — OyleM U cCaMH B JajibHEUIIIEM
UCIIBITBIBATh TPYJHOCTH B PabOTe, U CBOMX YUYEHHKOB OOpeyeM Ha
MOCTOSIHHBIE OOUJTHBIC IPOMAaXH.

[IpaBuiIbHO OpraHW30BaHHBIC YHPAKHEHUS y4aIIUXCs B PELICHUHU
3a/1a4 — BaXXHOE CPEACTBO aKTHBU3AIIUM MBICIUTEIHLHON NIESITEIbHOCTU
y4almxcss W Pa3BUTUS HMX TBOPUECKUX CIOCOOHOCTEH. YCTHBIC
y4npaxKHEHUSI b (PeKTUBHBI KaXyIencs JETKOCTHIO,
AMOIIMOHAJIBHOCTBIO, JEUCTBYIOT Ha yYaIIuXCs MOOHIM3YIOIIEe, CBOCH
MPOCTOTOM YBJIEKAIOT W Cla0BIX IITKOJBHUKOB CO3JAal0OT B Kjacce
00CTaHOBKY COPEBHOBATEIBLHOCTH. Y CTHBIC YIIPAKHEHUS CTIOCOOCTBYIOT

pa3BUTUIO BHUMAaHHUS W NaMmsATH yyanmuxcsi. Ho oHu TpeOyroT oT



ydamuxcs  OOJIBIIIOT0  YMCTBEHHOTO  HANPSDKEHHS, H  MOJTOMY
CPaBHUTEIBHO OBICTPO YTOMJISIOT HX.

YCTHBIN cueT s BCernaa IMPOBOXY TakK, YTOOBI pedsATa HAYWHAIHU C
JIETKOTO, a 3aTeM TOCTETNIEHHO Opajuch 3a BHIYHCICHHUS Bce Oojee |
ooisiee TpyaHoro. Eciu cpazy oOpylIUTh Ha y4alIUXCs CIIOKHBIC YCTHBIC
3aJaHus, TO pebsATra oOHapyKaT CBOe COOCTBEHHOE Oeccuiue,
pacTepsItoTCs, M MX HHUIMATHUBA OyIET MOJIaBJICHA.

Pazpensitorcss nBa Buma yctHoro cuera. IlepBelii — 3TO TOT, IpH
KOTOPOM YyYHTENIb HE TOJBKO Ha3bIBACT YHUCJIA, C KOTOPBHIMH HaJ0
ONepUpoOBaTh, HO W JEMOHCTPHPOBATh HX YYalIUMCS KaKUM-JIHOO
oOpazoMm (3amuchiBaTh Ha  JIOCKE, YKa3plBaTh IO  TaOJMIIE,
IIPOCKTHUPOBATH HA IKPAHE C IIOMOIILIO TUAPOSKTOPA).

[Toakpernsis CIIyXOBOE€ BOCIPHATHE YYalTUXCs, 3PUTEIBHBIA PSJI
bakTHYEeCKH JelaeT He HYKHBIM YISPKHMBAaHHUE JAHHBIX YHCEN B YME,
4eM CYIIECTBEHHO 00JIeryaeT MpoIecc BIYUCICHU.

OmHako WMEHHO  3allOMHMHAHWE  YHCEN, HaJ  KOTOPBIMHU
IIPOM3BOJISATCS ICUCTBUH, - BAXKHBIM MOMEHT YCTHOTO cdeTa. ToT, KTo HE
MOXKET yJIepKaTh YUCIIa B TAMATH, B PAKTHIECKON paboTe OKa3bIBaCTCs
IJIOXUM BbIUKCIUTENeM. [loaTOMy B IIKOJNE HENB3sS HEIOOICHUBATH
BTOPOM BHJI YCTHOT'O CYETa, KOTJa YHCIia BOCIPHHUMAIOTCS TOJIHKO Ha
cIyxX. Ydamujecs MpH ATOM HHYETO HE 3allMCHIBAIOT M HUKAKUMH
HarJisi THbBIMHAN HOCO6I/IHMI/I HC ITOJIB3YIOTCH. ECTGCTBGHHO, CTO BTOpOﬁ BU
YCTHOTO CuY€Ta HaMHOTO cliokHee rnepBoro. Ho oH u sddexkTuBHee B
MCTOAUYCCKOM CMBICJIC — IIpU TOM, OAHAKO, YCIIOBUHU 4YTO 3THM BUIOM

cdyeTa yAacTCs YBJIEUYb BCEX YYalllUXCA. IJTO OOCTOSITEIHCTBO OYEHD



BAXKHO, TIOCKOJbKY TIPU YCTHOM paboTe TPYAHO KOHTPOJIUPOBATH
KaXJI0T0 yUYCHUKA.

A craparoch cnenath Tak, 4ToObl YCTHBIM cueT B 5-6 Kiaccax
BOCIIPUHUMAJICS YYalIUMHCSl KaK WHTEpecHas urpa. Torga oHuU caMu
BHUMATEJBHO CIIEMST 32 OTBETaMU JIPYT JIpyra, a YUYUTEJIb CTAHOBUTHCS
HE TOJIbKO KOHTPOJEPOM, CKOJBKO JHUAEPOM, MPUAYMBIBAIOIIUM BCE
HOBBIC Y HOBBIC HHTEPECHBIC 3aHATHSI.

Bot HekoTOpbie (OpMBI YCTHOTO CUETA.

Beriblii cyer. YuuTenb MoKa3biBa€T KapTOUKY C 3aJaHUEM U TYT Ke
I'POMKO MPOYHUTHIBAECT €ro. Y4Yalluecs yCTHO BBIMOJHSIOT JCUCTBUS U
cooOuaroT cBoM oTBeT. KapTouku OBICTPO CMEHSIOT OAHA JIPYryro, HO
MOCJIEIHEE 3a/JaHue MpEeJJIaraloTcs yKe HEe C MOMOIIbI KapTOYKH, a
TOJIBKO YCTHO.
[Tpumep: kaprouka Nel. 29,9+35,4+10,1 1/6+1/3+1/2
bes kaptouex 3,8+8,7-1,8

3,9+8,7-2,6
JIB€ KAPTOYKU MOTYT JEMOHCTPUPOBATH OJHOBPEMEHHO, HAIPUMED
16,4:4-5 90,6:3-7

BeinmosnHuB AeicTBUsl, pedsiTa AOJKHBI COOOIIUTH, HA KAaKOU
KapTouke oOTBeT Oonbiie. s Takol paOOThl TOJIE3HO MOA0MpPAThH
yIOpaXXHEHUs, B KOTOPbIX O0COO€HHO 3ameTeH 3dext mpukuaku. Ho
MHOTME pedsATa HE YMEKT JenaTh MNPUKUJIKH, MOATOMY MEIJAT C
oTBeTOM. TaM 0OoJiee MOy4YUTENCH JJIsi HUX YCIEeX TeX PeOsiT, KOTOpbhIE
OBICTPO Jlajnu MPaBUJILHBIA OTBET, HE TpaTa BpeMsa Ha apobu. Ceprei
AnexkcangpoBuu Parunckuii (1832 — 1902) megaror mpociaaBUBIIMHCS

CBOMMU YpPOKaMHM YCTHOTO CU€Ta, CUHUTal OCHOBOM OBICTPOrO



BBIYUCIICHUS B yM€, 3TO 3HAaHUE CBOWCTB YUCEN U CIIOCOOHOCTH OBICTPO
paznmaratb WX Ha TPOCThIE JCNUTENU. 3HAKOMCTBO C YacCTHBIMU
CBOMCTBAMHU OTJEJIbHBIX MPUEMOB BBIYMCICHUI MO3BOJSET pedsiTam
OBICTPO CIPABJISITHCS C CIIOKHBIMUA BHIYUCICHUSIMH.
Xo4y HaroOMHUTh HECKOJBKO CIOCOOOB OBICTPBIX BBIYMCIICHUIA,

KOTOpBIE 51 4aCTO MPUMEHSIO B CBOEH padoTe

1) CrtocoObI OBICTPOTO CIOKECHUS M BRIYUTAHUS HATYPAITBHBIX YHCEI,
A. ecnu OJHO W3 CllaraéMbIX YBEIWYUT HA HECKOJIBKO €IHWHHUII, TO W3
MOJTyY€HHON CYyMMBI HaJI0 BBIYECTh CTOJIBKO K€ €IMHHII
364+592 = 364+(592+8)-8 = 964-8 = 956
b. Ecnu ogHO 13 craraeMbIxX yBEJIMUUTh HA HECKOJIBKO €IMHHUII, 3 BTOPOE
YMEHBIIIUTh HAa CTOJIBKO JK€ €IUHUI, TO CyMMa HE U3MEHUTHCS
997+856=(997+3)+(856-3)=1853
B. Ecnm BbluMTaemMoe yBENWYUTh HA HECKOJIbKO €IUHUIl, U
YMEHBIIIUTEILHOE YBEJIUMYUTh HA CTOJIBKO K€ €IMHUII, TO Pa3HOCTh HE
U3MEHHTHCS.
1351-994=(1351+6)-(994+6)=357
I'. Ecau oT cyMMBI ABYX 4YHCeN BBIYECTh Pa3HOCTH TE€X XK€ YHCEN, TO B
pE3yNbTaTe MOTYYUTCS YIBOGHHOE MEHBIIIEE YUCIIO.
(at+B)-(a-B) =2B
(57+23)-(57-23)=46
JI. Ecniu x cymMMe AByX uuces MpuOaBUTh UX PA3HOCTh, TO B pe3yJIbTaTe
MOJIYYUTHCA YABOECHHOE OOJIbIIIee YUCIIO, T.€.
(at+B) +(a-B) =2a
(74+26)+(74-26)=148

2). CriocoObI OBICTPOTO0 YMHOXKEHUS U JICJICHUSI HaTypaJbHBIX YUCE].



[TpuMeHEeHNE pacpeIeIUTEILHOTO 3aKOHA YMHOXKEHHS OTHOCHTEIIBHO
CIIOKCHUH W BBIYMTAHUH K MHOXHTEISAM, OJUH M3 KOTOPBIX
IIPEJICTABIICH B BHJIC CYMMBI MJIU Pa3HOCTH.
8-:318 = 8:(310+8)=2480+64=2544
7-196=7-(200-4)=1400-28=1372
YmHoxenue wmeromom Deppons: aB x cd = (10ats)(10ctd) =
10ac+10(ad+Bc)+rd
37-48=1776
a) 7-8=56
0) 8:3+4-7+5=57
B) 3-4+5=17
12:14=168
YMHOXkeHue 1000r0 IBYX3HAYHOro uyncia Ha 11
56-:11=616
CoBMECTHBIC CBOMCTBA CIIOXKCHHS M BBIYMTAHHS ITO3BOJISIOT OBICTPO
yYamuMcs 5-X KJIACCOB BBITOJIHATD CI0KHBIC IIPUMEPBHI.
Bot 3TH cBoiCTBA:
1) (a-B)-c=a-(B-c)
2) a-(B-c)=(a-B)tc
3) (atB)-c=(a-c)=B
4) (atB)-c=at(B-c)
3Has XOPOIIIO ATH CBOMCTBA B 5-X KjlaccaX MOXHO IMOX0XKHE (YOPMYJIbI
HAIUCATh JJI YMHOXKCHHS U JCITICHMS.
Hago ToiapKO Be3Je BMECTO 3HaKa «IUIIOC» IIHMCaTh  3HAK
«YMHOXKCHHMSI», @ BMECTO 3HAKa KMUHYCY» - 3HAK «ICTICHUI.

(a:B):c=a:(B'c)



(a‘B):c=(a:c)'B

a:(B:c)=(a:B)c

(a'B):c=a'(B:c)

Hcnonp3yst 3T CBONCTBA, MATUKIACCHUKH OBICTPO CIIPABJISIOTCS C

TaKUMH IIPUMEPaAMHU:

(730:5):2=730(5x2)=73

3700:25:4=3700(25x4)=37

2730:(273:13)=(2730:273)x13=130

(31x77):11=31x(77:11)=217

(2972+1569)-672=(2972-672)+1569=3869

(4642-275)-125=4642-(275+125)=4242 u 1.1.

Eme nekoTopsie GOpMBI YCTHOTO CUYeTa, KOTOPHIC S YACTO MPUMEHSIO
Ha ypoKax 3TO

PaBHbIii cuyeT. YuuTenb 3alUChIBACT HA JIOCKE YIPAKHECHHS C
OTBETOM. YUYCHHUKH JOJDKHBI TPHIAYMaTh CBOM IIPUMEPHI C TEM JKe
orBeToM. VX mprMepbl Ha JOCKE HE 3amuChIBatoTCs. PebsTa JOKHBI Ha
CIyX BOCIPHHHMMATh Ha3BaHWUE 4YHWCIA W ONPEICTATh, BEPHO, JIH
COCTaBJICH TIPHMED.

Cuer-10mo0/IHEeHNe. YUHUTENb 3aIIUCHIBACT HAa JIOCKE KaKOE-TO YHCIIO,
KOTOpOE MEHbIe 2,7. 3aTeM OH MEIJICHHO Ha3bIBAaeT YHCIIO, KOTOPOE
MEHBINE, YeM 2,7. pebsATra B OTBET JOKHBI Ha3BaTh JPYroe UHCIIO,
JTOTIOTHSIONICE TaHHOE 710 2,7. T€ Yhcia, KOTOPhIE Ha3bIBACT YUUTEIb, U
T€ YTO JAal0T YYCHUKH, HE 3alMCHIBAIOTCA. ODTHUM OOCCIICUMBACTCS
OoJIbIIIasi TPEHUPOBKA B 3aIIOMUHAHUN YHCE]L.

OueHp yBICUEHHO peOsATAa CUMTAIOT, KOTJa - UTrpa «dcTaderay,

«JjeceHka!, a BOT !Topomnuch Ja HEe OMIMOUCHY, 3Ta Urpa — (PaKTUUECKU



MaTeMaTUYECKUN JNUKTAHT. YUUTEIh MEIJICHHO MPOYUTHIBAET 3aJaHue
3a 3aJlaHUEM, a YyYalllMecs Ha JMCTOYKAaX MHUIIYT OTBET, 3TO MOXKHO
MPOBOJUTH pa3 B MECHIII.

TpynHo npeacraButh cede 00JIaCTh YETOBEYECKOW JIEATEIIbHOCTH,
B KOTOPOU HE MPUIILIOCH Obl UMETH JieNIa ¢ mpoiieHTOM. [loaTomMy o4yeHb
BAXHO yMETh OBICTpO MU 0€301MOO0YHO pelIaTh 3aJayd, CBSI3aHHBIE C
npolrieHToM. Eciu pebsata Xopolio 3HAIOT 3Ty TaOJMIy, TO ¢ MHOTUMU

3aladyaMi OHH CIIPABJISIOTCS 6BICTpO.

[Tpouentsl | 50% | 2% | 25% 4% |20% | 5% |10% | 75% | 1%

Honn 1/2 |1/50|1/4 |1/25|1/5 |1/20|1/10|3/4 |1/100

3anauu 1. Haiitu 16% ot 225
16=4x4
4% ot10 1/25 "acTs
225:25=9
9x4=36
2. Haiitu 30% ot 2140
30=3x10
10% »1o 1/10
2140:10=214
214x3=642
3. B kimacce 6 oTaMYHMKOB, 4TO cocTaBiser 20% Bcero cocraBa
kiacca. CKOIbKO B KJIaCCE YYEHUKOB?
20% sto 1/5 nons

6x5=30 y4EeHUKOB.



VYcTHBIE yOpaXHEHHUsS OKa3bIBalOT CYIIECTBEHHYIO IOMOIIb B
U3YUYCHUU HOBOTO Marepuayia. YUuTellb B Hayaje JOJKEH HACTPOHUTH
KaXJ0I0 YYeHMKa Ha CaMOCTOSTENIbHYIO ydeOHyr padoty. B kiacce
MICUXOJOTUYECKU HE TOTOBOM K 3aHSTHSAM [0 MaTEMAaTUKE, PUCOBAHUIO
HAYMHATH YPOK, MOJIOras, 4TO caM MaTepuall OBJIaJICET BHUMaHUEM
yqamuxcs. B To ke Bpems 11 OBJIaJIeHUs] BHUMAHUE YUaluXxcCsl BPS
JU CTOUT TpuOeratb K UCKYCCTBEHHBIM IMpHEMaM Ha MOCTOPOHHIOIO
TEeMY, TaK KakK IMOJ00HBIC MPUEMbl OTBJIEKAIOT YUYaIllUXCsl OT MpeaMeTa.
3nech BEpHBIM IyTh — YCTHBIE yHpakHeHUs. [lpm 3TOM BaxxHO
MPOCJIEAUTH, BCE JIU YUalllUeCsl YCBOWIM 3aJjaHue, BCE JIM BKJIIOUUIIUCH B
paboTty, odecneunTs pabouyro aTMochepy.

N3BecTHO, 4TO OOyYeHHE €CTh IMOCTH)KEHHWE HEU3BECTHOIO C
OmMopol Ha M3BECTHOE. B 3TOM mporecce CyIIECTBEHHYIO IOMOIIb
OKa3bIBAIOT HECJIOKHBIE YCTHBIC YIIPAXKHCHMUS.

Hamnpumep, npucTymas K U3y4eHUIO CBOMCTB JIorapru(pMETHISCKOM
GyHKIMM, HETb3sI HE TIOBTOPUTH CBOMCTB MOKa3aTeIbHON (DYHKITUU. DTO
11e7IeCO00pa3Ho clieNiaTh Ha IpUMepax.

1. HazoBure cBolictBa ¢pyukmuu: a) y=3" 0) y=(1/3)" B) y=(1/5)"

2. KakoBbI 0011IME CBOMCTBA ATUX (DYHKITHIA?

3. KakoBsI X paznuyHble CBONCTBA?

4. CymiecTBYIOT JI1 HaUOOBIME 3HAYEHUS dTUX (DYHKITUN?

5. CxemaTtuuecku nzobpaszute rpaduku QyHKIIUN:

y=3"  y=(1/3)"
Xopomio noo0paHHbIE CUCTEMBl YCTHBIX YHPAXKHEHUN CIOCOOCTBYIOT

(GOpPMHUPOBAHUIO Y YUAITUXCS YMEHUSI 0000111aTh.



YcTHBIE yHpaXHEHUs] WUTrparoT OOJBIIYI0 POJb HE TOJBKO B
CO3JJaHUM YCBOSHMsI HM3y4aeMOI'0 Marepuajia, OHM BeChMa IICHHBI B
METOAMYECKOM OTHOIICHUHU, KOTJIa HCIOJIB3YIOTCS TPH OOBSICHCHHUH
HOBOTO Marepuaja, B COOTBETCTBUU C JUAAKTUUYCCKUM MPUHIIUIIOM «OT
MIPOCTOTO K CIOKHOMY)

Hampumep, ydeHukam gaercs 3aqaHue:

Haiinute obnacts onpeaeneHust GyHKIUN

1y=vx, y=\x*+1, y=1/x

2. TpexAe 4YeM BBIMIOJHUTH CIEAYIONEe YIPaKHEHUE YYyTh-UyTh
MOAyMaWTe:

y=\-x, y=Vx>-1, y=l/x>1

3. momyMaiite mydmre: y=\x2-2x+1, y=V-x>-1

y= Sinx/ ISinx|

y=Vlog(x+1)

4 XOpOlIeHbKO moayMaiite: y=Vx>+1+Vx>x  y=Sinx

OnbIT pabOTHI MOKA3BIBACT, YTO YCTHBIC YIPAKHEHUS IPU YMEJIOM
UX HCIIOb30BAaHUU WrPAlOT HEMAJOBAXHYIO pOJIb B TIOBBIIICHHUH
3¢ (PEeKTUBHOCTH ypOKa.

Yyutenp, 3HAOIMMA KJIacC, WHAMBUAYaJIbHBIE OCOOCHHOCTH
yYaluxcs, MOXKET TMoa00paTh ONTUMAJIBHBIM  TEMIl. Y CTHBIE
YOPKHEHUS JOJKHBI MPOBOIUTHCS B OBICTPOM TEMIIE, €CIIA POJIb UACT
OT 00pabOTKE HABBIKOB, HO €CIM OHHM HCHOJIB3YIOTCS C IIEJIbIO
3aKpEIUICHUs] TOJIBKO, YTO HM3Y4YEHHOTO, TO IIEJIeCOO0pa3HO TOPOIHTH
ydqamuxca. Yem oOco3HaHHee OyayT ©X JCHCTBUS B  Hayaje
dbopMUpOBaHUS HaBbIKa, TEM IJIyO)Ke W IpouyHee OyJIeT €ro yCBOCHHE.

[Ipr BBITIOJTHEHWH YCTHBIX YIPAXKHEHUW YUYUTEIIO HE CIEAYET YacTo



CIIpalliuBaTh OTBET y CUJIbHBIX YYAIIUXCS, 3TO OCIA0ISET UHUIIUATUBY U
HaXOJ4YUBOCTb CPEIHUX U CJIA0BIX IIKOJIbHUKOB.

CubHBIM yYEHHKAM MOXHO PEKOMEHJIOBaTh HANUCaTh OTBET U
IoKaszarb ero yuuremwo. He ciegyer cpady ke DOATBEPXKAAThH
MPABWIBHOCTh ITOJIYYEHHOI'O OTBETA, HAJ0 CTPEMHUTHCS BBIACHUTb HET
JIU APYTUX OTBETOB, XOTsI Obl U HEMIPABUIbHBIX.

B  3akimroueHuM  Ckaxy, 4YTO YCTHBIM CYET  pPa3BUBACT
MEXaHMYECKYI0 MaMsTh ydalluxcs, a TMOMCKHM M OOOCHOBAaHHUE HOBBIX

MPUEMOB CITY>KaT (POPMUPOBAHUIO JTIOTUIECKUX YMEHUH.
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