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NOACHUTEJIbHAA 3AMNMUCKA

B ocHoBy HOBBIX DenepaybHBIX TOCYTapCTBEHHBIX 00Pa30BaTEIbHBIX CTaHAap-
ToB (PI'OC) mojoXeH KYJIbTypHO-UCTOPUYECCKUN CUCTEMHO-ACATEIbHOCTHBIM
nonxon (JI.C. Beirorckuii, A.H. JleonteeB, H.b. Dnbkonun, I1.4. lanpnepus,
B.B. /1aBbIIOB M MX YYEHMKM W TIOCJIEAOBATEIN), COTIACHO KOTOPOMY COAEpXKaHUe
00pa3oBaHUs MPOEKTUPYET OMpPENeJeHHbI TUI MbIlIeHUs. OpueHTalMsl Ha pas-
BUTHE TEOPETUYECKOTO THIIa MBIIIICHUS IpeAIoaraeT MOCTPOCHUE YUEeOHBIX
MPEeAMETOB KaK CHCTEMY HAyYHBIX IMOHSITUM, YCBOCHME KOTOPBIX HAIPSIMYIO 3aBH-
CUT OT (OPMHUPOBAHMUS Y4eOHON HESITEAbHOCTH W OpTaHU3alUU YIeOHBIX
NecTBUI pedeHKa.

B koHuenuuu o0pa3oBaTesIbHBIX CTAHAAPTOB MOMYEPKUBAETCS, YTO OOydYeHUE
OCYUIECTBJISIET CBOIO BEAYIIYIO POJIb B YMCTBEHHOM Pa3BUTUM MPEXKIE BCETO yepes
comepkaHue, KOTOpoe B CBOIO ouepelb OINpeaesiseT METOAbI, (POPMBI OpraHu3aluu
u OOIIeHUsT NeTeil, XapakTep IUAAKTUYECKUX MaTepuaioB W NIPYrue CTOPOHBI
y4eOHOTO TIpoliecca.

JaHHasi iporpamMa Io MaTreMaTuKe M COOTBETCTBYyOUIM el YMK u3zHavyaib-
HO OBbUIM OPUEHTUPOBAHBbI Ha JEATEIbHOCTHBIN TMOAXOA B OOYyYeHMU (TeopeThyec-
KYie TIOJIOXKEHMSI 3TOi HayIHOM IIKOJBI Jiermu B ocHoBy ®PI'OC HOBOro mokoJe-
HUs). DTO 03HAYaeT, YTO OHU TMO3BOJISAT peann3oBarh Heau 1 3amaun PTOC, moc-
KOJIbKY OpMEHTHUPOBAHBI KaK Ha JOCTIKECHME TPEIMETHBIX, TUYHOCTHBIX U MeTall-
PEIMETHBIX pe3yJbTaToB, TaK M (KaK CJeICTBHE) Ha (hOPMUPOBAHUE PA3HBIX KOM-
MEeTeHIW MJAAIIMX IIKOJbHUKOB, OMUPAsCh MPU 3TOM Ha MUCTOPUYECKUI TTOAXOM
NpU U3yYEHUU OCHOBHOIO MaTeMaTUYEeCKOTrO IMOHSTHUS — IOHSTHUS 4uca.

ConepkaHue Kypca MaTeMaTWKW TPEJCTaBICHO LEJOCTHON CHUCTEMOM CIeIu-
aJTbHBIX (KITIOYEBBIX) YUYEOHO-MPAKTUYCCKUX 3amad, ¢ KOTOPBIX U HAaUMHAETCS BCS-
Kasg HOBas TeMma, a He HabOpOM 3aJaHMii pa3BUBAIOIIErO XapakTtepa. MToroMm pe-
IIeHUsT YIeOHBIX 3a1au SIBJISIOTCS TIpeXkIe BCEro 0OOOIICHHBIE CTIOCOOBI TEUCTBUIA,
no3possironue GopMUPOBaThL y pebdeHKa YHMBepcalbHble y4yeOHblEe NEMCTBUS
(YY), a HOBble 3HaHMS, 3aJaBaeMbleé Kak OCHOBAHHUS AETCKOTO YMEHUsI, CTaHO-
BSITCSI KQUeCTBEHHO MHBIMU ((hOpMUPOBAHKME HABBIKOB IPU TAKOM ITOAXOIE CTaHO-
BUTCS He IIeJIbIO, a OMHWUM W3 CPEACTB U oBianeHust YYJ]1). YcioBus penieHus
TaKWX 3amad JUOO BOCCO3MAIOT CHUTYallMU, B KOTOPBIX 3apOKIATIOCh MCTOPUIECCKH
TO WM WHOE TMOHATHE (K MpUMepy, MOHATHE 4Yucia), JUOO 3amaloT peaabHbIe
JKM3HEHHbIE CUTyalluu (K MpUMEpPY, BBEAEHME CMbICIa YMHOXeHus). Takoil mom-
X0, 10 3aMbIciy pa3paborynkoB PI'OC, macT BO3MOXHOCTb ITOJYYUTh MeTaIlpem-
METHBIC pe3yabTaThl. bojiee Toro, pernieHWe MOMOOHBIX 3amad ¢ HEM30EXKHOCTHIO
TpeOyeT OpraHu3aluu KOJUIEKTUBHO-paCIpeieIeHHBIX (HOpM AeSITeIbHOCTH, UTO
CO3IaeT ONTUMAJIbHBIC YCJIOBUS IS TTOJyYEeHUST TIPEIMETHBIX, METAIIPEIMETHBIX U,
KOHEYHO, JIMYHOCTHBIX PE3yJbTaTOB, a MaTeMaTUYECKOe COAepKaHUEe MpUoOdpeTaeT
JIMYHOCTHO 3HAYMMBbIi Xapakrep. MIMeHHO comepaHue yueOHOro mpeameTa JOK-
HO cO3JaBaTh OJaronpusITHbIE YCAOBUS ISl pa3BEepPThIBAHUS y4eOHOM nesTebHOC-
TM JeTeid M CcIocoOCTBOBATh WHTEHCUBHOMY Pa3BUTUIO MBIIIJICHUS |



MBICTUTEJIBHBIX OINepalnii, CBA3aHHBIX C HUMMW: aHajdnu3a, pedaeKCUM W Iuia-
HUPOBAHHUS.

OngHako KOHCTPYMPOBaHMWE Yy4eOHOW IMpPOTpaMMBI HE TOJBKO Mpearojaract
oTOOp comepkaHMWsI, HO U TpeOyeT OCO3HAHUS CBSI3M COMEpKAHUs yCBaMBaeMBIX
3HAHUN W YMEHUI C MCUXWYECKHUM PA3BUTHEM peOEHKa.

OpueHTauMsi Ha pa3BUTHME pebeHKa MpearnosaraeT ONnopy Ha aKTUBHbIE
MeTOIbl OOydYeHWs, (OpMUpYIOLIKE Y IIKOJIbHWKA YHUBEpCAJIbHBbIC Y4YcOHBIC
IEUCTBUSI. DTO O3HAUYaeT, YTO 3HAHUS HE MOJDKHBI TaBaThCs €My B TOTOBOM BHIE.
OHM JOJDKHBI OBITH TTOJIydeHBI B COBMECTHOU AESITCIBHOCTH C APYTUMH ICThbMU U
yUHTEJIeM KaK OpPraHM3aTOpPOM M COYYACTHMKOM Ipoliecca OOydeHMSI.

OCHOBHBIM MaTe€MaTUYECKUM ITIOHSTHEM, OIpEAC/SIONINM [JIaBHOE COmepKa-
HUE JaHHOW MpPOrpaMMbl M BCEro Kypca IIKOJbHON MaTeMaTUKW B LIEJIOM, SIBJISI-
eTCsl «IeHCTBUTEILHOE YUCIIO», TIPEACTABJICHHOS B HAYaJIbHOW INKOJIC B BUIE IIe-
JIOTO HEOTPHUILATEIBHOTO YHCJIA.

CyIlIecTBYIOT pa3Hble TOYKU 3PEHUSI OTHOCUTEIBHO M3YyYEHMSI 3TOr0 0a30BOTO
MAaTeMaTUYECKOTo TOHATUS B HadyalbHOU IKosie. OMHAKO pedyb MAECT O IOCTpOE-
HUM HavyaJIbHOTo Kypca MaTeMaTUMKU KaK 4acTH LIeJOCTHOTO y4eOHOro IpeaMera,
MPEeACTaBIEHHOIO CHUCTEMOI TMOHSTHUI, KOTOPbIE pacCMaTPUBAIOTCS 4Y€pe3 CUCTEMY
y4eOHBIX 3amad. [103TOMy CTaHOBUTCSI SICHO, YTO INMPEEMCTBEHHOCTb B OOYyYEHUH
TpeOyeT yXe B HauyaJbHOM IIKOJIE paccCMaTpPUBaTh OCHOBHOE MaTeMaTUYECKOE IT0-
HATHE — TIOHSTHE YHWCJIa depe3 IMOHSTHE BEJMYMHBI KaK CHCTEMOOOpPa3ymoIIero
MOHATUS Kypca MaTeMaTuku. M3aMepeHMe BeJIMYMH, B OTIMYME OT cYeTa Mpeame-
TOB, TpeOyeT opraHM3allMu IMPaKTUYECKUX ACHCTBUI, 1 HE B OIMHOYKY, a COBME-
CTHO C JIPYITMMU JAETbMM, T. €. B KOJJIEKTMBHO-pACHpEAeJIeHHOM’, IpynmnoBoil dhop-
M€ JeATebHOCTH, BBIHYXKIaeT peOeHKa oOIIaThesl, ACHCTBOBATh PyKaMM, YTO SIB-
JISICTCSI OCHOBOM IUTSI pa3BUTUS MOTOPUKHM, KOMMYHUKATUBHBIX YMEHUM, pacIimpe-
HUS TO3HABaTEJIbHBIX WHTEPECOB, YCTAHOBJICHUS MEXIIPEAMETHBIX CBSA3CH.

Onepanyeit, cneunduyeckoit mIst crocoda M3MEpeHUs BEIWYUH, SIBIISICTCS
«OTKJIaIbIBAHUE» €AMHMIIBI U3MepeHMsT (MEPKM) Ha U3MEPsIeMOM BEJWYUMHE U CYET
TaKUX «OTKJIaAbIBaHU». YKUCIO B 3TOM cilyyae SIBJISIETCSl XapaKTepUCTUKON Besu-
YWHBI U 3aBUCUT HE TOJBKO OT M3MEPSEMOM BEIWYMHBI, HO U OT BHIOpaHHOM
MepKU. MeHsIs YCIOBHSI, TIPM KOTOPBIX C IMOMOIIBIO MPAKTUYECKUX ICUCTBUU pe-
1aeTcsl 3agaya M3MepeHUs M oOpaTHas eil 3amada MOCTPOeHUsST (BOCIPOU3BEAC-
HUS) BEJIMYMHBI TIOCPEACTBOM <«OTKJIAIbIBAHUS» MEPOK (EOAWHUII M3MEPEHUs), yda-
muecs: OymyT «BbIpalllMBaTb» Pa3dWYHbIE BUIbI YMCENl, 3HAKOMSCh C OOIICTTPUHSI-
TBIMU criocobaMu uX o0o3HaueHusi. OpueHTaluss Ha O0O0OOIIEHHBIE CIOCOObI
neiicTBuil saBaseTcs ogHoM u3 HoBBIX 3amady PI'OC.

OCHOBHBIM CpEACTBOM, (DPUKCHPYIOIIUM pe3ylbTaThl CPAaBHEHUSI BEJIMUMH, UX
CYMMY M DPa3HOCTb, CIIyKaT pas3jiMyHble rpadruecKre MOIECIU: CXeMa, 4YHCIoBas
MpsiMasi, YUCIOBOM JIyd, a HauMHasl CO 2 Kjlacca BBOISTCS AMAarpaMMBbl, MCITONIb30-
BaHUE KOTOPBIX BIIEPBbIE PEKOMEHIOBaHO B HadaylbHOU 1ikose. Omopa Ha rpadu-
YecKyl MOJeNb, TaK e KaK M Ha 3HaKoOBYIO ((popMyiy), MO3BOJSIET U3YYUTb OT-
HOIIIEHWSI paBeHCTBa-HEPAaBEHCTBA, YacTell M IIEJIOT0, KOTOPBIE CIIYKAT OCHOBOW
npyu OOy4eHUM pElICHMIO TeKCTOBBIX 3aJad M ypaBHeHuil. [Ipemmarast yxxe ¢ mep-
BOTrO KJjlacca 3aJayu ¢ OYKBEHHBIMU HaHHBIMM, MBI CTaBUM YYEHUKA B CUTyallHiO
MMOMCKa HEOOXONMMBIX CBeIeHUI (MH(pOpMaLMK), aHalK3a CloXeTa 3amavyu s
noadopa «IMOAXOMSAIIMX» YUCeN, a K 4 KJIacCy YYEHUK CTOJKHETCS C 3aJayaMu-JIo-



BYIIKaMU, K KOTOPBIM OTHECEM 3alauy¥ C JIMITHUMU TaHHBIMU, ¢ HETOCTAIOIIUMU
MaHHBIMU U Ap. VIMEHHO OHM MaloT BO3MOXHOCTb YUCHUKY OIICHUTH MOTPEOHOCTH
B JOTIOJIHUTEIBHON MH(MOPMALMK, OIpPEIEIUTh ¢¢ BO3MOXHBIE MCTOUHUKU , TPO-
aHamM3upoBaTh ee. PaboTta ¢ mMHpopMmanMeil Kak pa3 U OTIMYAeT HOBBIE MOIXO-
bl B OOy4YeHUM HE TOJBKO MaTeMaTHMKe, HO U IPYrUM IpeaMeTaMm, 4TO B MTOIe
JlaeT BO3MOXHOCTb (hOpMUPOBATh UH(POPMALIMOHHYIO, a 3HAYUT, U KOMIIbIOTEP-
HYIO TPaMOTHOCTb.

Bce monsATHA, KaK yXe OBbIJIO CKa3aHO BBINIE, B TOM YHWCJIe W 0a30Bble TOHS-
THSI BEJIMYMHBI M YHCJIa, BBOIOATCS uepe3 ydeOHO-TIpaKTU4YecKue 3amadyu. Tak, B
1 KJacce 3TO 3amayu, B KOTOPHIX HEOOXOAMMO TOA00paTh MpeaMeT, 00JamgaroIiuii
M3y4yaeMbIM CBOMCTBOM, a 3aTeM, KOTIa peub MOMIeT O BEeIWYMHE, HYXKHO Herlo-
CPEACTBEHHO M3MEPHUTh €€ COOTBETCTBYIOIE MepKoil. PesynbTaToM M3MepeHMs
BCSIKUI pa3 OymeT SIBISATHCS 4ncio. Ilpoliecc M3MepeHHs W eTo pe3yJbTaT OIUCHI-
BalOTCS C TIOMOIIBIO Tpadmieckux Mopeseil (cxeM), B YaCTHOCTH YMCJIOBOTO JIyda
U YUCJIOBOU TIPSIMOM.

CpaBHeHUE, CIOXEHHE M BBIYMTAHUE BEJIMYMH M YUCEN, KOTOPBIE MX XapaKTe-
PHU3YIOT, C OMOPOIl Ha YUCIIOBYIO TMPSIMYIO CIyXaT OOIMM OCHOBAHHEM K KOHCTDY-
MPOBaHUIO apudpMeTUUYeCKUX ACHCTBUI C JIIOObIMU yuciiamMu. CxeMaTUYHO JIOrMKa
W3yJ9eHMs TIOHSATHUST YMCia W JACUCTBUIL C HUM MOXET OBITh IIpelNCcTaBlieHa Tak:

Yya M3MEpEeHUs
___—»| 3amaya usmepe

BEJIMYMHBI
YMHOXeHUe U aejieHue
6e3 onmopsl Ha YUCJIOBYIO
MPSIMYIO Ilonsatue yucna
YMHOXeHUEe U AeNieHue C OrmpeneneHrie MecTa
OIOpOii Ha YUCJIOBYIO yuciaa Ha YHUCJIOBOM
IPAMYIO npsIMOI
CrnoxeHne W BbIYMTAHUE CpaBHeHue vucen (3
yycea 6e3 Ormopsl Ha HOMOIUBIO TUCTOBON
YUCIJIOBYIO TIPSIMYIO npsiMou
CrnoxeHue W BbIYMTaHUE CpaBHeHue yuces 0e3
yyces ¢ MOMOILbIO ~—| OIOpbl HAYKCIIOBYIO
YUCJIOBOM MPSAMOU MPSMYIO

M3zyueHne Kaxmoro BUOa yucea (a B HayaJdbHOM IIIKOJIE pacCMaTpPUBAIOTCS HE
TOJIKO OJHO3HAYHbIE M MHOTO3HA4YHbIE YMCJIa, MPUHAIJIEXaIIue MHOXECTBY Iie-
JIBIX HEOTPULATEIbHBIX YMCEN, HO M AECSITUYHbIE IPOOU, MO3BOJSIOIIME YUYEHUKY
OCO3HaTh OOIUII TIPWHIIAIT 0Opa30BaHUs MMO3WIIMOHHOTO YWCJIa W OOIIMI TPWH-
LIUIT BBITIOJTHEHUST apu(PMETUIECKUX NEUCTBUI ¢ HUMHU — IIPUHLIMIT TTOPa3psiIHOC-
TH) B CTPOTO ONpPEIeJICHHON JIOTMKE ITO3BOJUT YUYEHHMKY Ha 0ojiee MO3MHMX 3TaItax
OCBOCHMS MaTeMaTUKHM CaMOCTOSITEJIbHO ITPOCKTUPOBATh CBOE NPOABIXKCHHUE B
npeaMeTe MpU YCJIOBUM OCO3HAHUs 3TOil o6wmyed Njisi BCeX BMIOB YMCE JIOTUKHU,



CYIIECTBEHHO TOBBIIIAasg MOTHBAIlMIO U WHTepec pebeHka. [lpencrasisercst, 4To
WMEHHO B 3TOM U €CThb CMBIC]I RpPeeMCHEEeHHOCMU CONEPXaHWs U TEJTOCTHOCTH
IIKOJIBHOTO Kypca MaTeMaTUKU.

Hcmonp3oBaHue 4MCIOBON MPSMOM (a He YMCIOBOTO Jiydya) B KauyecTBE OC-
HOBHOM TpacdHMYecKOi MOJeIM JaeT BO3MOXKHOCTb 3aJOXHUTh OOIIME IOIAXOMbI
I U3YyYeHUS] apuMETUYECKUX NEHMCTBUI MO OTHOUIEHWIO HE TOJBKO K LEIBIM
HEOTPHMIATEIbHBIM YKCJIaM, XOTS MMEHHO OHM SIBJISIIOTCSI HOCUTEJISIMU 3THX 00-
IIAX CIIOCOOOB JCHCTBMII ¢ YMCIaMU, HO U K IPYIMM BUAAM YKCEIl.

Tak, HampuMep, CIOCOObI CpaBHEHMS, CIOXEHMS M BBIUMTAHUS YKCENl C TI0-
MOIIIBIO YMCIIOBOM TIpSIMOI (TOUHEEe, OBYX UMCJIOBBIX IPSIMBIX) ITO3BOJSIOT 0€3
Mpo0JieM BBECTM aHAJIOTMYHBIE OINEpaldu Hall MOJIOXUTEJIbHBIMU M OTPULIATEb-
HBbIMM YMCJIaMU B OCHOBHOM IIKOJI€ (YTO OBLIO OMPOOOBAaHO HAa MPOTSKEHUM pSi-
na JieT).

Jlms 3HAKOMCTBA C ACCATUYHBIM TPUHIIMIIOM 0Opa3oBaHMsST MHOTO3HAYHBIX
Yuces IeTH, KaK U paHee, o0OpalllalTcs K 3agadye M3MEpeHUs: CHadaja OHM HU3Me-
pSIIOT UTMHY, Terepb OymyT M3MepsTh IUIomanas. M3aMepeHne W MocTpoeHUe BeJu-
YUH 10 YacTSIM C MOMOIIBIO CHUCTEMbl MEPOK (IUIMHBI, IIOIIAAN) JAaeT BO3MOXK-
HOCTb NepelTH K TabauyHoil dopme 3amucu 4YMces, MO3BOJIsIS CpaBHUBATh MX
MeXIy co0oif 6e3 TOCTPOEeHMsI CaMUX BEIMIMH. 3aMeHa CHUCTEMBl MEpOK ISl M3-
MepeHUS JUTMHBI (TIJIOIIAAM) ¢ MPOU3BOJILHON OCHOBHOM (MCXOOHOM) MEPKOU U
IOCTOSTHHBIM OTHOILIEHMEM MEXIy HUMH, B TOM YHCJIE C OTHOIICHWEM KpPaTHBIM
10, TO3BOJIIET «OTOPBaTh» YMCIO OT YMCIIOBOTO 3HAYEHUS BEJIWYMHBI (MMEHOBaH-
HOTO Yucja) U PacCMOTPETh MHOTO3HAYHBIE YMCJIa KaK pe3yJbTaT M3MEPEeHUs Be-
JIMYMHBI 1000 cucTteMoit Mep (M AecATUYHON B 4acTHOCTH). OCO3HAB OCHOBHOI1
MPUHIUIN 00pa30BaHUsI MHOTO3HAYHOTO yucjia (B mpeneiax 4 u OoJyiee pa3psiioB),
MOXHO TEepedTH K W3YyYEHUIO CJOXCHUS W BBHIYMTAHUS MHOTO3HAYHBIX YHCENT
«CTOJIOMKOM».

Mertonuka oOydyeHUST NEUCTBUSM C MHOTO3HAYHBIMM YHMCJIAMU OIMpPAeTCs Ha
HCIIOJb30BaHME TMPEIMETHBIX Mofeneil (IJIOCKUX TeOMETPUUYECKUX (DUryp) s
oOHapyXeHUsI OCHOBHOIO NPMHIMIIA BbIMOJHEHUST JI0O00ro apudMeTunyeckKoro
IeICTBUS — MPUHIIMITA TTOPa3PSIIHOCTU. AHAIU3UPYS 3TOT NMPUHLMII, HETPYIHO
MPUUTU K BBIBOAY: INPU IOPa3pSIHOM CIOXEHHM CyMMa OJHO3HAUYHBIX YHCEN
(TaGAMYHBIE CIy4anl) MOXKET ObITh MEHBIIE JECATH, paBHaA ACCATU WIM OOJbIIe
necatu. OLICHUB CyMMY, YYCHUK MOXET ONpPENe/INTh, KaKUe paspsiabl MPU CIIOXKe-
HUM OBYX (M Goyiee) MHOIO3HAYHBIX YMCEN <«II€PEHOHSIOTCSI», a KaKhe HET, MO-
KeT (HMYEero He BbIYMCIISISA) y3HaTh, CKOJILKO LM(pP (3HAKOB) IOJYYUTCS B CyMMe,
U B 3aBepllieHUe MOXET BBIYMCIUTH LUbpy3’ B KaxmoM paspsize. JpyruMu cioBa-
MM, TIPEXKAE YeM BBHIMOJHUTL TO WM APYyroe apudMeTHUEeCcKoe ACiCTBUE, €My He-
ob6xomuMo OyIeT caeaTh OLIEHKY M NMPUKUOKY, 4eMy, KaK M3BECTHO, B HOBBIX
cTaHOapTax IpumaeTcs 0coboe 3HaYeHUEe KaK BaXKHBIM YU4eOHBIM HaBBIKAM. DTOMY
B TIOJIHOM Mepe OTBeYaeT, C Hallleil TOUYKM 3pEHMSI, METOAUKA OOYYEHUsS BBIMOJ-
HEHUIO apuMETUYECKUX NENCTBUIA.

TakuMm 06Gpa3oM, OINpeaesaTh KOJMUYECTBO LUGP B pe3yiabTaTe ACHCTBUS IETH
OyIyT HEe TOJIBKO TIpU JEJeHUM, KaK 3TO IMPUHATO TPAAWLIMOHHO, HO W TNPH BHI-

37 na kpaTtkocTu GymeM yNoTpe6GIsTh TEPMUH LU@PA BMECTO 0OHO3ZHAUHOE HUCAO,
3aNUCAHHOE C NOMOUWLbIO UUDPbL.



MOTHEHUN BCEeX apMbMETUIeCKUX AeicTBUiA. OOMIMIA TTOOX0I K BBIITOJHEHUIO JIIO-
6oro apudmMeTnyecKoro ACMCTBUS TMO3BOJIUT 3HAYUTEEHO OOJETYNTh (hOPMHpPOBA-
HUE TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, MOCKOJBLKY He TpebyeT OT pebeHKa
MOCTOSTHHON TIEPECTPOMKN M 3alIOMUHAHMS CIIOCOOOB, OTIMYAIONINX OJHM BBIYHMC-
JeHust ot Apyrux. [lomyepkHeM, YTO HaBBIKM BBITTOJHEHUSI MUCbMEHHBIX BbIYUC-
JICHUII U Ha MX OCHOBE MPUEMOB YCTHOIO cueTa (a He HaoOopoT!) dhopMuUpYIOTCS
MyTeM aHaJn3a ONepPallMOHHOW CTPYKTYPHI KaXIOTO apu(PMEeTHIeCKOro IeHCTBUSI,
aHalM3a pPa3TUIHBIX CIIOCOOOB €ro BBHITIOJTHEHUs, COAEPXAaTeIbHOTO aHajan3a
OLIMOKOOITACHBIX MeCT (COCTaBJieHUE «CIpaBOYHMKA OIIMOOK»), UTO AeaeT ¢op-
MUpOBaHME HABBIKOB BBIUMCJICHHUM HE CaMOIEJIbIO, a CPEACTBOM IS Pa3BUTHUS
aHanM3a, pedeKCMM U TJIaHUPOBaHMUS (B TOM YHMCJIE MBICJIEHHOIO) KakK XapakTe-
PUCTHUK TEOPETUYECKOTO THUIla MbIIUIeHUs. PopMUpOBaHUE y YYallUXCsl HOBOTO
TUTIa MBIIUICHUS — OIHA W3 TPUOPUTETHBIX 3a1ay, MOCTaBJICHHBIX Teped IITKOJION
droc.

B cooTBeTCcTBUY C ONMMCAHHBIM BbIIIE MOAXOAOM K (DOPMUPOBAHUIO 00OOILEH-
HBIX CIIOCOOOB JeHCTBMII 0CO00€ BHUMAaHUE YAEJICHO MECTY M TOCJIeAOBaTEIbHOC-
TU W3y4YeHUs TabJuWIl CJIOXEHMs BCceX OJAHO3HauyHbIX yucea oT 0 mo 9 (a He orT
1 mo 9!), pabore Hag mMpreMaMUd UX COCTaBJICHMS M 3amoMuHaHMSA. DopMupoBa-
HHUE HABBIKOB TaOJIMYHOTO CJIOXKEHMSI W BBIYMTAHUS (a4 TIOTOM W TaGIMYHOTO YM-
HOXEHHUSI W AeJIeHUs]) MPOUCXOAUT Ha OCHOBE HEINPOM3BOJBLHOTO 3allOMUHAHUS,
KOTOpOE SIBJISIETCSI Pe3yIbTaTOM (CIEACTBMEM) WCCIIEIOBAHUSI 3aBUCHMOCTU MEXITY
M3MEHSIIOIIMMCS cllaraeMbIM M LIMGPON B paspsife €AUMHMIL Y JBY3HAYHON CYMMBbI,
KOTOpasl MOJIy4aeTcsl MPU <«IePEIOJHEHNN» pa3psiaa:
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KoHcTpynpoBaHne mnpHeMOB YCTHBIX BBIYMCICHUI M MX OOOCHOBAaHWE OITH-
paloTcsl Ha CBOMCTBA JEWCTBUSI C MCITOJIb30BAHMEM HE TOJBKO rpaduueckux Mojie-
JIeli, HO M TPeIMETHBIX.

st TOTO 9TOOBI CMBICIT OJHOTO W3 BaXXKHEWIITMX MaTeMaTUYECKUX TTOHSITHIA —
YMHOXEHUsI He ObLI TMOABEPTrHYT «PEeBU3MM» B OCHOBHOHM IIKOJIE, Mbl paccCMaTpu-
BaeM €ro KakK oco0oe IeiCTBUEe, CBSI3aHHOE C MEPEXOAOM B IPoIecce M3MEPEeHUS
BeJIMYMH K HOBbIM MepkaM (B.B. [daBbinoB). CTaHOBUTCS OYEBMIHBIM, YTO TMPU
TaKOM IIPEIMETHOM CMBICIE NEHCTBUSI YMHOXEHMS TPOU3BEACHHE MOXET OBITh
HaiieHo (BBIYMCICHO) Pa3HBIMHU CIIOCOO0aMU B 3aBUCMMOCTH OT TOTO, KaKWe YMC-
Jla TIONYYWJIMCh B pe3yJibTaTe U3MEpPEHUIA.

Kak v mpu usydyeHUM CIOXEHUS W BBIUUTAHUs, U3yYeHUE YMHOXEHUS U Je-
JIeHus (Kak OOpaTHOro NEMCTBHUSI) CTPOUTCS C OMOPOM Ha TrpaduyecKylo MoIeilb
(cxeMy) U mpeaMeTHYI0 (MCITOIB3YIOTCS KOHCTPYKTOPHI «Jlero»). YMmeHne m3zobpa-
XaTh OTHOIIEHUS MEXIY KOMITOHEHTaMU JEWCTBUS C TOMOIIBIO CXEMBbI ITO3BOJIUT
YYEHUKY OIMCAaTh OMHO M TO XK€ OTHOIICHHWE C IMOMOIIbI0 HECKOJBKMX (POPMYII:
a-b=c, c:a=b, c:b=a.

Takum o6pa3oM, NMpHU BBEACHUU TOHSTUS YMHOXEHUS MBI IBIKEMCS HE OT
CYMMBI K TIpOM3BENECHUIO (IIPOM3BeACHUE APOOHBIX YMCEsl, KOTOpOEe paccMaTpuBa-
eTcs B 5—6 Kilaccax, B OTIMYME OT HATypaJbHBIX HE MOXET IPEeICTaBICHO CYyM-
MO ONMHAKOBBIX CjIaraeMbIX, KaK 3TOMY y4yaT B HayaJbHOW IIKOJIE, YTO TOJbKO
yCyryoisier mpobieMy MpeeMCTBEHHOCTH ¢ OCHOBHOM IIKOJIOW), a OT IpOoM3Bele-
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HUSI K CYMMe€, YTO MO3BOJIMT 3a1aThb oOwguii (1 BCEX BUIOB YUCET) CMbICA
IEUCTBUST YMHOXEHUSI.

OnHOM M3 BaXXHEHIIMX YJ4eOHBIX 3a1a4 B JaHHOM BapuUaHTe OOY4YEHHUSI Mare-
MaTUKe SIBJISIETCS <«KOHCTPYHPOBaHHUE» CIIOCO0A YMHOXEHMS MHOTO3HAYHOTO YKC-
Jla Ha MHOrO3HAa4HOE, B OCHOBE KOTOPOIO JIEXWT yMEHME YMHOXaTh MHOrO3Ha4-
HOE YMCJIO Ha OJHO3HAYHOe. AHAIM3UPYs CIOCO0 HAXOXKIEHUs YKa3aHHOIO Ipo-
W3BeACHUsSI, ICTH NPUXOIAT K HEOOXOMMMOCTH 3HAHUS PE3YTbTaTOB YMHOXXEHWUS
OJHO3HAYHOTO YKCJIa Ha OJHO3HAYHOE, T. €. K COCTABJICHUIO TaOIUIIBI YMHOXEHUS
Ha MHOXECTBE LIEJIbIX HEOTPULATEIbHBIX YMCE, a HEe HATypaJbHBIX, KAK 3TO Tpa-
OULAOHHO IIPHHSITO.

IMockonbKy MOMCK 3aKOHOMEPHOCTH, CBS3BIBAIOIIEN pPe3ylIbTaT C M3MEHSIIO-
LIUMCSI MHOXUTEJIEM, U KaXIoi TaOJuIbl MPEACTaBIseT 0COOyI0 3amady, MOsiB-
JIIeTCI BO3MOXKHOCTD TTOIIEPKAaHUSI aKTUBHOTO MHTEpeca K 3TOM paboTe Ha BCeM
ee TPOTsLKeHUU. B To Xe BpeMmsi, MOCKOJBKY Pe3yIbTaThl TAGIMYHOTO YMHOXEHUS
OKAa3bIBAIOTCS IIPSIMBIM IIPOAYKTOM HENCTBUII YIEHMKOB, CO3MAIOTCS IPEIIIOCHUIKI
JUISI UX TIPOAYKTMBHOTO HEIPOM3BOJLHOIO 3alIOMUHAHMS, YTO CHUMAET HEOOXOMM-
MOCTh B CIELMAJIbHOM IIpeABAapUTEIbHOM 3aydyMBaHMU TaOIMI, a B IIpolecce
dbopMupoBaHUsST TPUEMOB OyIyT 3aKpelieHbl U B 3HAYMTEIbHOM CTeleHUW aBTOMa-
TU3UPOBAHbI CIyJyad TaOJMYHOTO YMHOXEHUS U ICIICHUS.

3aBepiaeTcst U3ydeHUe apu(pMETUYECKUX OECUCTBUIA ¢ MHOTO3HAYHBIMHU YUC-
JIaMH «KOHCTPYHMPOBAaHHUEM» [E€JEHUS MHOTO3HAYHOTO 4YKMCJIa Ha MHOTO3HAYHOE,
KOTOpoe TpeOyeT IIpeaBapUTEIbHOIO OCBOEHMS HOBBIX THMIIOB 3aJaHUi, a 3aTeM
yXe IMOC/IeI0BaTeIbHOIO BBIITOJHEHHUST CIEAYIOINX OIepalnii:

a) HaXOXJIEHMS TEPBOrO HEITOJIHOIO IEJIMMOIO IT0 M3BECTHOMY HeUTeNo (U,
Hao0OPOT, HAXOXAEHUS BO3MOXHBIX ICUTEICH MPU HEU3BECTHOM HEMOJHOM Je-
JIMMOM), 4YTO, KaK MpaBUJIO, TpeOyeT «pa30MeHMs» Pa3psiioB;

0) ompezneneHUs KOJUYECTBA LMD B YaCTHOM II0 YK€ M3BECTHOMY HEITOJIHO-
My OeauMoMy (4, Hao0OpOT, HAXOXICHUS IIEPBOrO HEITOJHOIO AEIMMOrO IO W3-
BECTHOMY KOJIMYECTBY LIM(MP B YaCTHOM);

B) OINpeIENeHUs <«IOACKA30K»38;

r) nmomdopa LUGP B YACTHOM C MOMOIIBIO YMHOXEHHUS U OINOPbl Ha <«IOJ-
CKa3Ku» (M, HA0OOPOT, BOCCTAHOBJICHUS «ITOJCKA30K» IO M3BECTHOW LM(pe YacT-
HOIO), a HE Ha OKPYIVIEHWE [IEJMMOIO M HEJUTENsI, KAK 3TO IPUHATO. Takoil mos-
0Op HEeTU BBHIMOJHSIOT HE AEJeHUEM, a YMHOXEHMEM, YTO 3HAYMTEIbHO OOJIerdaer
3amady oIpeneaeHus HU@pPbl B YaCTHOM.

OpnajgeHue 00OOLIEHHBIM CITIOCOOOM BBIMOJHEHUSI THMCbMEHHBIX BbIYMCICHUI
JTaeT BO3MOXKHOCTb OIICHWTh T'PaHWIBI TIPUMEHEHUsI 3TOro Crocoba, 4To SIBIIIETCS
OCHOBOM TSI KJIaCCU(UKALIMU YCTHBIX M MUACBMEHHBIX BBIYMCIICHUIA,

Jl1s1 IpOBEPKM BBIYMCIEHUI B TE€X CIIydasX, KOrJa YYEHUK COMHEBAETCS, eMY
MpenjiaraeTcsi B psiie 3aJaHMil MCIIONb30BAaTh KaJIbKYJISTOP.

Hrtak, omucaHHBIA MOAXOH K M3YYEHUIO YMHOXEHUS U OeJIeHUsI, aHaJOTUY-

38 TousiTue «mMoacKaska» BBEJEHO B CBA3M C MPUHLMIUAILHO HOBBIM IOAXOAOM K
00y4eHuI0 000OIIEHHOMY CIOCOOY JejieHUs JTI000r0 MHOTO3HAYHOTO Yuciia Ha Jioboe
MHOTO3HAYHOE YHUCIO0 (a He «I03aMHW». CHayaja Ha OJHO3HAYHOE, 3aTeM Ha
NBy3HaYHOE, TpPEeX3HauYHOe W T.1.), 3HAYUTEJbHO objeryas moadoop uubpsl U
coKpalliasi BpeMsl TaKOro Imombopa.



HBI MOAXONY K W3YYCHMIO CJIOXKEHUS M BBIYMTAHMS, HaeT BO3MOXHOCTh 3HAUM-
TEJIbHO YIPOCTUTh METOALI OOYYEeHUs PEIICHWIO0 TEKCTOBBIX 3aaay, 3amaBasi 0000-
IIEHHBIA CII0co0 paboThl Haj 3amaveil (He OT JEHCTBUI K BBIPAXKEHHUIO, a OT BbI-
paXeHMs] K OEHCTBUSIM).

JlocTaTOYHO HAyYHUThCS M300pakaTh OTHOIIEHME «IIEJOTO M €ro 4acTteil» ¢
MOMOIIIbIO CXEMbI B IBYX CUTYalLIUSIX:

1) ecnu 4acTu, M3 KOTOPBIX COCTABJIEHO IeJ0€, HepaBHBIE, TO OTHOIICHWE
MEXIy HUMHU MOXET ObITh OINMKMCAHO TpeMsli OCHOBHBIMU (popmyiaamu: a +b = c,
c—a=bu c—b=a, ne au b—yvactu, a ¢ — uejoe.

CxeMa OTHOIIECHHS BBINJISOIAT TakK:

a b
N

C

2) eciau Xe BCE YAacTU paBHble, TO OTHOIIEHUE MEXAY YacCTSIMU M LEeJbIM
MOXET OBITh ONMMCAHO NOTIOJTHUTEIbHBIMU opMmynamMu: a +b =c¢; c:a =b u
c:b=a, tne a — 4acTh, b — KOJINYECTBO TaKWUX 4YacTeil, ¢ — Iejoe, a cxeMa
TAKOTO OTHOIIEHUSI BBITJIIOUT TaK:

C
K—\
Ny ' —

b

Ilpy pelieHWM TEKCTOBBIX 3a/a4, YPAaBHEHMIl M TPU HAXOXACHUM 3HAYCHUS
BBIDAXEHMS yyallMecss OMUPAIOTCS Ha M300pakeHWe OTHOILIEHWH C TOMOUIbIO
3THX JBYX CXEeM, YMEHHsS paboTaTh C KOTOPBIMM BIIOJIHE JOCTaTOYHO ISl TTOMCKa
HEU3BECTHOW BEJIMYMHBI WJIM YKCIIA.

PelieHre TEKCTOBBIX 3a[ay COMPOBOXAACT U3YYCHUE BCEX TeM, OIHAKO YIray0-
JIeHUe TIpelCTaBJeHMs] O 3ajaye, MPUHLIUIOB MOCTPOEHUs TEKCTa, CIOCOOOB ee
MOJIEJIMPOBAHUSI HE TOJIBKO C TIOMOILBIO CXeMbl (MJIM IUArpaMMbl), HO U KpaTKOi
3anucu (B TOM yucie B TaOJUYHOU (opMe) MPOUCXOMUT Ha 3aKITIOUUTEITHHOM
3Tane oO0yyeHus B 4 Kjacce.

AHanm3 crocoboB MOJEIMPOBaHMS TEKCTOBOW 3amauu, Mpeodpa3oBaHMs Kpat-
Koit 3armucu (OmHON U3 (HOPM KOTOPO# SIBNIsSIETCS TabIMIA) U CXEMBbl CO3[aeT He-
006X0IUMbIe TMPEANOCHUIKU ISl BBEACHUSI B MOCIEAYIOIIMX KJIaccaX TOXIECTBEH-
HbIX MpPeoOpa3oBaHU, JexXalluX B OCHOBE ajirebpanyeckoro crocoba pelieHust
3a1a4 MyTeM COCTaBJICHMSI U pelIeHUs YPaBHEHUIA.

Hosblit paznen «Pabora ¢ uHdopmaimeit» u3yyaercsi, Kak 1 peKOMEHIOBaHO,
Ha OCHOBE CONepXaHUs BCEX IPYTUMX paslesioB Kypca MaTeMaTWKW, OJHAKO Hau-
0osiee SIPKO OH TPEACTaBICH MpPU OOYYCHUM DEIICHUIO TEKCTOBBIX 3amad ¢ OyK-
BEHHBIMU JaHHBIMHM, O YeM ObLIO CKa3aHO BbIllle. DTO paboTa U C IUarpaMMami,
U C Pa3IMYHBIMU TaOIULAMM, YTO TO3BOJUT HCIOJBb30BATh YUYEOHUKU HE TOJIBKO
IUISE U3yvalouinx 0a3oBblii BApUAHT, HO U JUISI TeX, KTO BbIOpal Ipyrve IBa Bapu-



aHTa, B TOM YHKCJIe ¢ PacCUIMPEeHHBIM pa3lIeioM, IMOCBSAIIEHHBIM paboTe ¢ MHDOP-
Malneil, TTOCKOJIbKY B y4eOHMKE TPEICTABJICHBI 3alaHUs Ha MOCTPOCHUE IPOC-
TEUIIMX JAHEWHBIX CBSI30K, BBICKA3bIBAHUIA.

BosBpar B 4 kiacce K MOHATUSM TIepUMeTpa (IUIMHBI), TUIOMIAAN M obbeMa U
crnocobaM UX BBIYMCICHUSI OOYCJIOBJIEH HEOOXOAMMOCTBIO Tepexola OT HEeNoCpem-
CTBEHHOI'O0 M3MEPEHUs BEJMYMH C MOMOIIbIO 3aJaHHBIX MEPOK, BKJIIOYas CTaH-
JIIapTHBIC MEPBI, K WCITOJIb30BAaHUIO TOTOBBIX PE3yJIbTaTOB M3MepeHus. Takou Tom-
XOJI TIO3BOJISICT OCMBICIINTh OCHOBHBIC MPWHIIUIIBI, JIEKAIle B OCHOBE CITOCOOOB
HaXOXACHUs TepUMETPOB, IUIOIIANE U OOBbEMOB T€OMETPUUYECKUX (DUTYp, YIIIyO-
JISIT TeM CaMBbIM U3BECTHBIC T€OMETPUYECKHE TOHSITUS 1M OTKphIBast HOBble. MMeH-
HO B HayaJbHOM IIKOJIE CO3MAIOTCS TPEANOCHUIKU I CUCTEMAaTUYECKOro M3yye-
HUSI TEOMETPUM B CPEIHUX KJaccax KakK KOHKPETM3allusl TeX OCHOBHBIX IMOHSTHIA
W TIPUHIIUIIOB, ¢ KOTOPBIMM JETU yXe paboTaiu, u3ydas CBOMCTBA OOBEKTOB
TPEXMEPHOTO MPOCTPAHCTBA, YTO M COCTABJISCT IMPEAMET 3JIEMEHTapHOUW TeOMeT-
pun. TakuMm obGpa3oM, TeOMETPUYECKMII MaTepuaj B paccMaTpUBaeMOil Iporpam-
M€ He SIBIISICTCSI MHOPOIHBIM, OH OPTaHMYECKM BKJIIOYEH B OOIIYIO JIOTHUKY ITOCT-
poeHHUsI Kypca HauuMHasl ¢ 1 Kjacca, YTo JaejlaeT ero 0ojiee OCMBICIEHHBIM M CO-
JiepXaTeJbHbIM M JaeT BO3MOXHOCTb YYUTENIO MCIOJIb30BaTh YUEOHUKM TPU BbI-
6ope JTI000ro M3 TpexX BapWMaHTOB, MpeAcTaBleHHBIX Bo PI'OC.

Hrak, reomeTpuyeckasi JIMHUS paccMaTpuBaeTcs 0e3 OTphIBa OT YMCJIOBOM,
SBJISISICH OCHOBOM CHUMBOJIMYECKOTO OIMCAHUS OTHOHMIEHWIA MEXKAY BeJIMYMHAMH U
OTHONIEHHWI MEXKIY YMCJIAMH KaK XapaKTepUCTHMKAMU BEJIMYMH. DTO 3HAYMUT, YTO
pasJnyHble reoMeTpuyeckue GUrypbl (OTpe30K, MPSAMOYTOJIbHUK, KPYr M T. I.)
HYXXHO HCIOJIb30BaTh B KauyecTBe Irpaduyeckux Mojeseil, yTo JaeT BO3MOXHOCTh
0CO3HaTh reoMeTpuuyeckue (Gopmbl He TOJBKO KaK 00pa3bl npedmemod OKpyxXa-
JoIlleTo MUpa, HO W KaK Mmamemamu4eckue moodeau. [1poucxomut mepeHocC
CBOICTB OIHOTrO obGpa3a Ha APYroil, 4yTo SIBJIIETCS OCHOBOW IS TIOHMMAaHUs MaTe-
MAaTHKM, OCHOBOI MeTOma IMO3HAHMUSI PealbHOM NeHCTBUTEILHOCTH, OCHOBOM (hop-
MUPOBAHUSI YHUBEPCAJIBbHBIX YUEOHBIX AEUCTBUI (B TOM uucie (GOPMUPOBAHMS
ob6wezo ymeHus peliath 3agayn). MIMeHHO Takue Leau chOpMyJIUMpPOBaHbl B KOH-
peruyur @I'OC HOBOrO MOKOJICHMS.

IIpemraracMoe MaTeMaTHYeCKOe COIEpKaHWE IO3BOJISIET OpraHU30BaTh OOyde-
HHUEe B (DOpME Y4eOHO-NOUCKO80U OesmeAabHOCHU, KOTopas IO CBOCU CYTH SB-
JISIeTCSl KOJUIGKTUBHO-pacIipeie/icHHoi. Hapsimy ¢ o0ieit rpaMOTHOCTBIO OHA JaeT
BO3MOXHOCTh YYEHMKY MPHOOPECTH YMEHME pa3pabaThiBaThb W ITPOBEPSITh TMIIOTE-
3bl (KaK CBOM, TaK M 4yxXue), paboTaTb B MPOEKTHOM PEXUME, MPOSIBISATh UHULIM-
aTUBY B TIPUHATHM DPEUICHWi, BHICTpAaWBAaTh OTHOIIEHUS C OJHOKJIACCHHKAMM,
OpaTh Ha cebs Te WIM MHBIe (DYHKIWM M T. 1. DTO U CTAHOBUTCS OTHUM M3 3Ha-
YUMBIX OXHUIAEMBIX pPE3yJbTaTOB 00pa30BaHUS W TIPEAMETOM CTaHIApTH3allWu,
TOCKOJIBKY y JETEU TOSIBISIETCS CIIOCOOHOCTh CAMOCTOSITEILHO DPEIaTh BCTAIOIINE
nepea HUMU HOBBIE 3adauyM, YCWJIMBAETCS MO3HaBaTeJbHash aKTUBHOCTb, CO37aBast
MPEeAnOChUIKM TTO3HABATEJbHOIO Pa3BUTUSA, (OPMUPYETCS YMEHHUE YUYUThCS Kak
KOMIIETEHIINS, obecreunBalomas oBjlafeHue HOBBIMM KomIleTeHIMsMU. Heo6xo-
IWMBIM YCJIOBUEM TaKOil JEATeIbHOCTU SIBJISIETCS pa3BepThIBaHME Yy4eOHOTO aua-
Jora, KOTOpHI HEM30EeKHO MPUBOAUT K WHTCHCUBHOMY DPa3BUTHIO pEYM, OKa3bI-
Bas 3HAUMMOE BJIMSIHUE HE TOJBKO Ha KOMMYHUKATUBHOE M JIMYHOCTHOE pa3BH-
THe pebeHKa, HO U Ha HEe MEeHee BaXHOe collMajibHOe pa3BuTHe. PerieHue omHoit



M TOW Xe 3amayi pa3HbIMU TPYIMIaMM AeTeil (0COOCHHO B TEPBBIN TOI OOYyICHUS)
TTO3BOJISIET COIMOCTaBUTh W KPUTUYECKU OIIEHWUTh OCOOCHHOCTHM WX TIOAXOHOB, UYTO
B CBOIO OYepelb POXKIACT y AeTeil B3aMMHBINM MHTepec K paboTe Apyr Apyra.

O6mieHue meTeil MeXmy coboif Ha MaTeprajie MaTeMaTUKM OOoraiiaeT Kakmo-
ro 13 HUX, JaeT BO3MOXHOCTb CAMOMY YYHUTENIIO YETKO MPEACTaBIsATh, KaKue ACTH
B TEPBYIO OYepeab HYXAAIOTCS B KOPPEeKUMHU, YUYUT neTedl paboTaThb B €AMHOM
KOJUIGKTUBHOM DUTME, TIPUHUMATh MO3UWIIMIO PaBHOIPABHOTO MapTHepa. Jdpyrumu
CJIOBaMU, HEOOXOMMMO OpPraHM30BaTh OOyYeHUEe, OPUEHTUPOBAHHOE Ha TaKoe TICH-
XMYECKOe pa3BUTHE pebeHKa, KOTOPOE CIIOCOOCTBYET €T0 TCHXOJOTMYECKOIl TOTOB-
HOCTHM K IIKOJIBHOMY OOYYeHHIO (COBEpIIEHHO OYEBUIHO, YTO Cpeau ACTeil, Tpu-
HSTBIX B TIEPBBbIA Kjacc, HE Bce OYAyT NMCUXOJOTMYECKU TOTOBBIMU K IIIKOJBHOMY
00yYEeHUIO) U Pa3BUTHE y HEro YHUBEPCATbHbBIX YUYEOHBIX NEUCTBUMA.

C mepBBIX AHEH W3ydeHUsI MaTeMaTUKHU OT JeTeil TpeOyeTcs paboTa pyKaMU.
Tak, TOBOpsI O JJIMHE WIW IIMPUHE IMOJOCKHW, BaXXHO, YTOOBI JAETU IMPOILIUCH IO
Hell MMaJbuMKOM, BCe HCHCTBUS C TIpeAMETaMH IOJDKHBI OCYIIECTBIISITHCS KaKIbIM
pebeHKOM, a He TOJBKO BBIXOISAIIMM K JOCKE WJIM, YTO ellle XyXe, CAaMUM Y4YhTe-
JneM. Bes yueOHO-moncKoBasl AeSITeIbHOCTh Ha MEPBOM Trofay oOydyeHus (Kak U Ha
nocjieAHEM) CBs3aHa C OBJIAJCHUEM CII0cO0aMU CpaBHEHUs IO pa3sHbIM MpU3Ha-
KaM pa3IWYHBIX MPEIMETOB, OKpPYXaloIUX peOeHKa, U ¢ M3MEpPeHUEM BEIMYVH.
D10 TpebyeT MPUKIANbIBAaHUS OXHOTO TpenMeTa K IpyroMy, TepeKpauBaHus (pu-
ryp, TepeluBaHUs, TepeChIllaHus, ONIYNbIBAHUSA, T. €. OMOPHI Ha BCE OPTaHBI
yyBCTB. I 3TOro peGeHOK HCIOJb3yeT OyMary, HOXHWIIBI, TUIACTUJIMH, KOH-
CTPYKTOpPHI (a 3aTeM TeOMETPUYECKHE MHCTPYMEHTHI, TeXHUUYECKHE MPUOOPHI) U
T. 1., YTO TO3BOJISIET MHTEHCUBHO Pa3BUBaTh CEHCOMOTOPHYIO KOODAMHALIMIO, YTO
OCOOCHHO BaxXHO TSI 6—7- JIETHUX YYEHHKOB.

Marepuan B ydyeOHUKaX CTPYKTypUpPOBaH TakK, YTOObI ObUIO yONOOHO M Yy4yuTe-
JII0, U POIUTENISIM TeX HeTeil, KOTOpble IO PSAy NMPUYMH MOTYT IPOMYCTUTh YPO-
ku. Kaxnast tema 3aBepiaercs pasmesnioM «IIpoBepb ceOsi», HO He MeHee 3HAYM-
MBIMU SIBJISIIOTCS U pasleibl «DTO MHTEPECHO» U «3aJaHus Ha CMeKaiaKy». Xapak-
Tep 3alaHuii, BKIIOYEHHBIX B YUYEOHMK, UX IMOCTPOEHUE M IMOAOOP OCHOBaHbBI Ha
TPUHITUIIE COCTaBJICHUST 0OpaTHOM 3al1ayy IO OTHOIICHUIO K JaHHOU. Cpemu 3THX
3aJlaHUil eCTh M Te, KOTOpble MaayT BO3MOXHOCTbH YUMTENIO TUAarHOCTUPOBATH
c(OpMUPOBAHHOCTb y YYAILIUXCS METAMPEAMETHBIX UM MPEIMETHBIX KOMITCTCHIINIA.
TIpexxne Bcero aTo Tak Ha3bIBacMble 3aJaHUs C JIOBYIIKAMM, 3aJaHMSI Ha JOOIpE-
IleIeHWe YCIOBUIi, Ha TMOMCK OOIIEro B pa3lIUYHOM, Ha BBIOOp CIIOCOOOB
nevictBuii n np. Mcrnonab3oBaHue pa3idyHBIX TUIIOB 3aJaHUI MO3BOJISIET HE TOJIb-
KO Yy4uTh pebGeHKa Aymarbh, pa3BMBaTh MHTYWIIMIO, BOOOpaxkeHUE, HO W BKIIIOYATh
SMOIUY, CTaBUTh HOBBIE MCCIIENOBATEIbCKME 3aJadu M CO3IaBaTh aTMocdepy COT-
BOpYECTBA M COPA3MBIIIJICHUS.

IIpencraBiaeHHBI Kypc MaTeMaTUKM IO CBOEMY COIEPXKAHWIO ITOCTPOEH Tak,
YTOOBI HAyYWTh peOcHKA CTPOUTh PACCYXIEHMS, BHIOMpPATh apryMeHTalMIo, pa3jiu-
yaTh 00OCHOBaHHbIE M HEOOOCHOBAHHBIE CYXKIEHMSI, BECTU TMOMCK MH(OpMaLIUU,
YMeThb pelllaTh ydyeOHble W IMPaKTUYSCKHE 3amayd CpPelcTBaMU MaTeMaTHKu. Bce
3TO M COCTaBJIsACT yMeHHUE y4HUThes (YUuTh camoro cebs). ®I'OC ompenensior
YMEHHUE YUWThCSI KaK OCHOBY pa3BUTHSI JIMYHOCTH, TO3HAIOIIEil MHUpP 4epe3 ero
OCBOGHHE U TMpeoOpa3oBaHKE B KOHCTPYKTMBHOM COTPYIHMUYECTBE C JIPYTMMU.

dakropaMu, OmnpeaeasaomuMu 3(PpOEKTUBHOCTh IMpeaIaraeMoro Ioaxoaa K



00yYeHHMIO0 MaTeMaTUKU g peanusanuu ueineir ®IOC, apasgioTcs:

1) ocoOeHHOCTH MaTeMaTUYEeCKOro cojaepkaHusl (BBeIeHUE IMOHSITUS Yucia
KaK pe3yJIbTaT MPAaKTUIECKOTO IEUCTBUS M3MEPEHUs), 3aJaHHOTO B KOHTEKCTE pe-
IIEHUST 3HAYMMBIX XXKM3HEHHBIX 3aja4);

2) Joruka Kypca MaTeMaTUKH, 3aJaHHasi CUCTEMON YYeOHO-TIPaKTMUECKUX 3a-
a4, BBICTPOGHHAsl B COOTBETCTBMU CO CTPYKTYpOi y4eOHOU AeATEeAbHOCTU U OC-
HOBaHHas Ha MOTUBAllMW, Ha TOHUMaHUM YYEHUKOM (a He TOJbKO y4yuTesaem!),
YTO W 3a4€M €My HYXHO 3HaTb U YME€Tb, CIIOCOOCTBYET CO3[aHUIO WHIUBUAYaJIb-
HOIt 00pa3oBaTesibHOW TPaeKTOPUU;

3) mombop CIelaIbHBIX HOBBIX TUIIOB 3aJaHMi, aJleKBaTHBIX HOBOMY ITOIXO-
Iy U TPEACTaBJICHHBIX B BUJE IIEJIOCTHOM CHCTEMbI, KOTOpasl IMO3BOJSECT YYEHUKY
OCBOWTh YHUBEpcaJibHble Y4eOHble NeHCTBUSI, OOeclevyuBalolime eMy B JajbHeil-
1IeM CIOCOOHOCTh K CaMOCTOSITEIbHOMY YCBOGHUIO HOBBIX 3HAHWN W YMEHUIA,
BKJIIOYAsl OpraHU3alivio 3TOro Mpolecca;

4) UCMojb30BaHNE KBa3WMCCIIEIOBATEILCKOTO MeTola B OOYYCHMHM HAeT BO3-
MOXHOCTb HE 3alaBaTh IMOHSTHS B TOTOBOM BHUJE, a CO3IaBaTh YCJIOBUS IJA ca-
MOCTOSITEJIbHBIX OTKPBITUI, YTO CYIIECTBEHHO IOBBIIIAET MOTUBALIMIO M MHTEPEC K
YYEHHI0, UMEET HEOLIEHUMOE 3HaueHUe ISl TI03HABATEIbHOTO Pa3BUTHUSI YYCHUKA;

5) opraHuM3alus KOJUIEKTUBHO-pacIpeaeeHHbIX (HOpM NeSITeIbHOCTHU, SIBJIS-
SICb OCHOBOII KOMMYHUKATUBHOTO pa3BUTHUsI pebeHKa, MpuaaeT pe3yabrataM obpa-
30BaHUS COIMAIBHYIO M JIMYHOCTHYIO 3HAYMMOCTD;

6) cucreMa OTHOIIEHUI AEeTeil MeXIy CO0Oil M C B3POCIABIMM: YUUTEIIMU K
pOAUTENSIMU, KOTOpasi HE TOJbKO OOecIieurBaeT COLMAIM3alUI0 pedeHKa, HO U
¢dopMupyeT obpa3 mMupa.

Cuctema y4yeOHO-NpaKTU4ecKux (Kn4eBbix) 3apay
B Kypce MaTeMaTuku

1 KJIACC

1. 3apaya Ha BOCCTaHOBJIEHHE O0bEKTa, 00JIaJAIOMIEr0 PAa3JIMYHBIMHU CBOIi-
crBaMu (MPU3HAKAMMU).

Pemenue 3Toit 3amaun MeTOIOM TOmOOpa OOBEKTa TO3BOJISIET:

a) BBIIENUTH Te TPU3HAKM, MO KOTOPHIM €T0 MOXHO CPaBHUBATh C IPYTUMU
00BbEKTAMU;

0) HaliTU pa3IMYHbIC CIIOCOOBI CpaBHEHUSs TpeameTroB. Hampumep, mpu cpas-
HEHUM MO JJIMHE NeTH CHayaja OMMPAIOTCS Ha 3PUTEIbHOE BOCIpUSTHE, T. €.
CPaBHUBAIOT «Ha TJla3», a 3aTeM, KOTJa 3TOT CIocob He cpabaThiBaeT, HAXOIST
NPyTUe CTOCOObI cpaBHEHUs (HAJOXEHUE WIIA TIPUWIOXKEHWeE).

HayuuBmmics cpaBHUBATh pa3ivyHbIE MPEAMETH M TeOMETpUYeCKue GUrypsl
no giuHe (IIMPUHE M BBICOTE), peOEHOK IOMaJacT B CUTyallMIO, KOTAa 3TOro
YMEHMsI CTAaHOBUTCS HENOCTATOYHO ISl cpaBHeHUsl. Hampumep, HeoOGXoauMo Mo-
no0paTh TOYHO TaKOW Xe KPYr WM MHOTOYTOJBbHUK, Yy KOTOPBIX PEOEHOK He
MOXET OOHAapyXUTh CTaBIIME MPUBLIYHBIMU JUIMHY U IIUPUHY. Y HEro BO3HUKAeT
HEOOXOIMMOCTh CPaBHEHUS IO IPYTOMY TIPU3HAKY — HA0UWLAOU.

Takoit o0t MOAXOM K TOSIBIEHWIO HOBBIX NMPU3HAKOB CPaBHEHWS TIpE[-
METOB IO3BOJISIET PeOEHKY yXe Ha TMepBBIX dTamax OOy4YeHUs UCIIOIb30BaTh €ro
MpU pelIeHUM LeJOoro Kjacca YacTHBIX 3alad Ha CpaBHEHUE, YTO, B CBOIO Oye-
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peib, 3HAYMTEIBHO paclIupsieT Habop MPU3HAKOB, MO KOTOPBIM MOXHO CpaBHU-
BaTh IpenMeThl. Hampumep, He TONBKO MO MuHE (IIMPUHE, BHICOTE), ILIOIIAIM,
o0beMy, Macce, bopMe, 1IBETy, MaTepually, KOJUUYECTBY, HO U IO YyIJIaM, pacio-
JIOXKCHUIO Ha TUIOCKOCTH M B MPOCTPAHCTBE, IO COCTaBY YacTeil M Jaxe «I10 Kpa-
cote». CpaBHEHHUE «I10 KpacoTe» SIBJISIETCS KJIIOUOM K (POPMMPOBAHUIO KaJUIMIpa-
(puueckoro HaBbiKa. Tak, cpaBHUBas yxXe HaIlMCaHHble KeM-TO LUMPBI, OYKBHI,
JIIETU CaMOCTOSITEJIbHO BBIICIISIOT MX OCHOBHBIC 3JIEMEHTBI, aHAJIM3UPYIOT CIIOCOOKI
WX HalMCaHWUS U TeM CaMBIM KOHCTPYMPYIOT 00pasell, 4TO NMPUHLMITUAIBHO Me-
HSIET METOAMKY OOydeHMsI — He OT 00paslia K HalMCaHWIO, a OT HalmMcaHMUs K 00-
pasily, a OT Hero K HaIlMCaHHUIO.

JeiicTBys ¢ peaJbHBIMM IpeaMeTaMH, UX NMpu3HakKaMu (CBOMCTBaMH) U pe-
3yJbTaTaMM CPaBHEHUS MO 3aJaHHOMY MPU3HAKy, JAETU BBIAEISIOT CYLIECTBEHHBIE
CBSI3M W OTHOIIEHUS MEXIY KOMITOHEHTaMW OEHCTBUS, BBITIOIHSAS TP OCHOBHBIX
TUIIA 3aaHUWA:

a) eCThb IPEAMEThbI, U3BECTEH IMPU3HAK — HEOOXOAMMO YCTAHOBUTH pE3YIbTAT
CpaBHEHUS;

0) ecTb IpeaMeThl, U3BECTEH pe3yJibTaT CpaBHEHUSI — HYXXHO YCTaHOBUTh, Ka-
KOM mpu3HaK ObLJ BBIOpaH;

B) M3BECTHBI MPHU3HAK M PE3YJIbTAT CpaBHEHMSI — HEOOXOAMMO ITOIO0OpaTh CO-
OTBETCTBYIOIIUE TIPEIMETHI.

BapraTtvBHOCTh 3THX 3aaHUil OYEBUAHA, YTO TIO3BOJISICT YUMTENIO B ITOJTHOM
00beMe KOHTPOJIMPOBATh CBOU OEUCTBMS M IO Mepe HEOOXOIMMOCTH UX Iepe-
CTpauBaTh.

2. 3ajaya Ha BOCCTAHOBJIEHHE BEJIMYUHBI B CHTYAIlMM, KOTJAA MOAOOpP BeJdd-
HbI, PABHOIl NAHHOI, HEBO3MOXKEH W ]IS €€ BOCCTAHOBJEHHS HEOOXOAMMO W3rO-
TOBUTh HOBYIO BeJIMYMHY (peyb, KOHEYHO, WJET O IMpenMeTe KakK HOCHTENIe BeJH-
YUHBI).

3. 3amaya Ha MoJIeMpOBaHME OTHOIIEHHI pPaBEHCTBA-HEPABEHCTBA, KOTOpas
pelaeTcsl cHayaja ¢ MOMOIIBI0 TMPEIMETOB, 3aTeM KOMUPYIOLIEro PUCYHKa Ipel-
METHBIX Mojejell (MoJ0oCoK), a JHWIb MOTOM TpaHCOpMUpyeTcsl B Trpaduyeckoe
(cHavayla oTpe3KaMHM, a 3aTeM, HauWHasg cO 2 Kjacca, JUHEHHBIMU, CTOJI0YATBIMHU
M KpPYroBbIMHM AMAarpaMMaMH) W 3HAKOBOE MoneaupoBaHMe (OyKBEHHBIMU (hOpMY-
Jamu).

4. 3amaya Ha BBeJeHMEe OYKBEHHO-3HAKOBBIX CHMBOJIOB. BBeneHue 3HAKOB U
OYKB TIpEACTaBIsSeT COOOM OMHY M3 BaXKHEHIIMX 3aJad B «IOYHMCIOBOM» IIEPUOIE.
B OykBe, o003HauamwlIeii TO WJIM MHOE CBOMCTBO, HO He MpeaMeT, 000O0IIAITCs
BBIICJICHHBIC OTHOILIECHMST paBEeHCTBa-HEPaBEHCTBA.

IIpu 06Go3HaUYEHWM BEJMYMH KCIIOJB3YIOTCS OYKBBI JIJATUHCKOrO ajdaBUTA.
CHauaia BBOIATCS Te€ OYKBBI, KOTOPBIE COBIIAAAIOT ¢ PYCCKUMHM IO HANMCAHUIO U
npousHomeHnio (A, K, £ u np.), 3ateM Te, KOTOpPbIe COBIIAJAIOT IO HAIMCAHUIO,
HO He cOBMamalT 1Mo mpousHouieHuio (B, P, C v Ap.), U Jullb 3aTeM OYKBbI R,
QO u ap. byksbl X, V, Z BBoasTCS njisd 0003HAUYE€HUsS] HEU3BECTHOI BEJIUUYMHBI.

5. 3amaya Ha BBeJeHHE ONepaANMii CJIOKEHHS M BBIYMTAHMS BeJuWuMH. Pere-
HUE 3aJayd YpaBHUBAaHWSI BEJIMYMH W M3Y4eHUE CIIOCOOOB Iepexola OT HepaBeH-
CTBa K PaBEHCTBY IMPUBOMAT K HEOOXOIOMMOCTH 68€0eHUsl ONePauuil CAONCEHUS U
8blMUMAHUS BEIMYMH W U3YYEHUs UX CBOICTB CHayaja Ha TIPEIMETHOM YpOBHE,
3aTeM C OIOpOil Ha TrpadUUecKylo U 3HAKOBYIO MOJEIU.
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PanHee BBemeHUME onepalyii CIIOXEHUS M BBIYMTAHUS BEJIWYWH CYIIECTBEHHO
pacimpsieT BO3MOXHOCTA TPUMEHEHUST TOIIKOJBLHOTO OIbITa pebeHKa M TTO3BOJIS -
eT Ha ypoBHe C()OPMHUPOBAHHBIX paHee YMEHWIA ONepHUpoOBaTh C YMCIaMU, TTOA0M-
pasi «IIOAXOASIINAE» YMC]ia BMECTO OYKB B (hOpPMYJax, ONMUCHIBAIOIIMX PE3YJIBTAThI
CpaBHEHUSI M YpaBHUBAHUS BEJIUYMH.

IMonbop «moaxonsux» yucea K opMmynaMm, a 3aTeM K TeKCTaM 3alad UMeeT
ocoboe 3HaueHUe. Bo-mepBbIX, JaeT BO3MOXKHOCTh BCeM 0€3 MCKIIOYCHUS IETSIM
WCTIONIb30BaTh CBOM IOIIKOJIBHBIN 3amac He3aBUCUMO OT ero obbemMa W CHeiaTh
TeM CaMbIM BBINTOJTHMMBIMM JIOOBIE TpeajaracMble yduTeneM 3agaHus. Bo-Bro-
PBIX, 3aKJIaJbIBAC€T OCHOBBI JUISI TaKWUX BaXHEMWIINX MaTeMaTUYECKMX TOHSTHI,
Kak 00JIacTb IOMyCTUMBIX 3HAUEHUM, pellleHWe YpaBHEHUH WIM BbIpaXeHUi ¢ ma-
paMeTpamMu. B-TpeTbux, MOMOraeT AeTsIM YCTaHaBJIMBaTh CBSI3b, a CJIEAOBATEJbHO,
IejaTh «IIPUKUAKY» TOTO, MOAXOISAT JW BBIOpaHHBIE YYEHWKAMM YKCIIa K CIOXETY
3aa4M ¥ COOTBETCTBYET JIM TOJYYEHHBI Pe3yJabTaT TEKCTy pelllaeMOl 3amadu 1
peanbHBIM (akTaM. [Togbop Tak Ha3bIBAEMbBIX MOAXOMSIINX YHUCENT K TEKCTOBBIM
3amadyaM ¢ OYKBEHHBIMU JaHHBIMU OTHOCHUTCSI, KaK YK€ OBLJIO CKa3aHO, K pasieiy
«Pabora ¢ pmaHHbIMU» (13 [IpuMepHOI mporpaMmbl IO MaTeMaTUKe, peKOMEHIye-
Moii DenepaabHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM), KOTOPBIiA
B HACTOSIIIIE TporpaMMme He BBHIIENIEH B OTIHEIBHYIO TEMY, a OPTaHUYHO BCTPOEH
B pa3JMYHbIC OPYrHe pas3aeibl, B TOM YUCe U B OOydeHHME DPEIICHHI0 TEKCTOBBIX
3ama4d. YToObl 3aMEHUTh OYKBBI YMCIIOBBIMUA JTaHHBIMU, JAETU JOJDKHBI OYIyT OIpe-
JIETUTh BO3MOXHBIE MCTOYHUKM MH(POPMAIMU M OCYIIECTBUTH IMOMCK COOTBET-
CTBYIOIIMX YMCJIOBBIX NAHHBIX, MPOAHAIM3UPOBATh IMOJYYeHHbIE CBEICHUS, COOT-
Hecsl UX CHayajla C CIOXETOM 3alayd, a 3aTeM C BBINOJHMMOCTbIO apudmeTnye-
CKUX NEeUCTBUM.

Hackonbko BaxxHO copmMupoBaTh y pebGeHKa yMeHUE ITONCTaBJISTh B JIIOOBIE
OYKBEHHBIC MaTeMaTHYEeCKHME BBIPAXXKCHUSI YKCJIa, HACTOJBKO HEOOXOOWMO YMECHHUE
BBITIOJIHSATL OOpaTHBIC TEPEXOMbl, pellas 3amadyy BOCCTAHOBJICHUsI OYKBEHHBIX BbI-
paXeHWii MO YMCIOBBIM. DTO OKa3bIBaeTCsl pellaloluM (aKTOpoM HU3YUYEeHUsS Ma-
TeMaTUKM B CTaplLIMX Kjaccax, pu paboTe ¢ B3aMMOOOpPATHBIMMU (PYHKIMSIMU, CO
CITOCOOOM HAaXOXICHMWST MHTerpaja KakK 3amadeil 1Mo BOCCTaHOBJEHUIO TepBooOpa3-
HOI (byHKIIMU MO €€ MPOU3BOAHOW U T. 1.

YpaBHMBasIT BEJIWYMHBI, IETH YCTAaHABIMWBAIOT PA3HOCTHOE OTHOIICHUE MEXKIY
HUMH, (PUKCHpPYEMOEe C TTOMOIIbBIO BBIpaKEHUI «DOJIbIIIe Ha», «MEHBIIE Ha», 4YTO
MO3BOJISIET TIPUCTYNUTh K PaHHEMY PEIICHUIO TEKCTOBBIX 3aJay, BKIIOYAKOIIMX 3TU
OTHOUIEHMUSI.

CxeMa K 3ajade TOSIBISIETCS «CUHXPOHHO» C UTEHMEM TEKCTa: TEKCT YUTAET
YUHTENb, CTPYKTYPUPYS €ro B COOTBETCTBUM C BO3MOXKHOCTBIO M300paxkKeHMS 3a-
JAaHHBIX BEJIWYMH W OTHOLICHUIN MeXAy HMMHU. PellleHMe 3amuchIBaeTcsl ¢ IO-
MOIIIbI0O OYKBEHHOTO @bIPANCEHUA, PAGEHCMEa WIN ypaeHerus. YncioBble 3Ha-
YeHUs MPUIYMBIBAIOT JCTU B COOTBETCTBUM C CIOKETOM 3alauyd M BBITOJIHM-
MOCTbIO apu(PMETHUYECKUX NEUCTBUII HAa OCHOBE IOKa €llle MOUIKOJbHOTO OINbITA.
Ecimm xe TeKCT 3amayu CONEPXWUT YUCIIOBBIE JaHHBIC, TO ACTH CHadvaja JOJIKHBI
OLICHWUTHh MPaBOMEPHOCTh TaKUX JAHHBIX, T. €. MMPOBEPUTh, MOAXOAAT JU OHU IO
CMBICITY 3aJauM, 3aTeM <«BOCCTAHOBHMTh» €¢ ¢ OYKBEHHBIMH JaHHBIMU M COCTaBUTh
MaTeMaTU4YecKoe BhIpaxkeHHME (a 3aTeM YpaBHEHUE) I €€ pelIeHUsI, a TTOTOM
MOACTaBUTb BMECTO OYKB T€ UMCJIOBBIE 3HAYCHUSI, KOTOPbIE ObLIM JaHbI aBTOPOM.
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B nmanbHeiineM crocod «CMHXpPOHHOTO» COCTAaBJICHUs CXEMBI K 3ajade Imepe-
CTaHEeT cpabaTbhiBaTh, YTO MPUBEIET K HEOOXOAUMOCTH HCKaTh APYrue CrocoObl
MOICIMPOBAaHNUSA, B TOM YHClIe B popMe KpaTKOW 3aIvCH.

6. 3amaya Ha BBeIeHHME NMOHATHS YACTH M IeJoro. BBeneHue MOHSATUS YacTU
M 1LIEeJIOTO MPM PEelleHMHU 3aJauyd Ha BOCIIPOM3BEICHME BEIUYMHBI IO €€ U3BEeCT-
HBIM YacTsSM TO3BOJISIET OCBOMThH CIIOCOOBI MOCTPOEHMSI U pElIeHUs] YpaBHEHUN U
CYIIIECTBEHHO PacClIUPUTh Kiacc pelaeMbix 3agad. [Toadop ke «Mmoaxomsiuux» K
JNTAHHOMY OTHOILIEHUIO YKCeJl TacT BO3MOXHOCTb PACCMOTPETh COCTaB yucia (mpe-
MMYIIECTBEHHO OIHO3HAYHOTO), OMMPASICh OMSTH-TAKW Ha IOIIKOJbHBIC YMEHUS.

BrelmonHAS 3amaHus ¢ «JIOBYIIKAMMW», TO€ YacTh MOXKET OKa3aThCsl OOJIbIIeE,
yeM I1IeJIoe, WM 1IeJIoe COCTaBeHO Oe3 ydyeTa JacTeil, NeTH YCTaHaBJIMBAaIOT OTHO-
LIEHUSI MEXIY NAHHBIMU TOHSTUSIMU. YCTaHOBJIEHUE CBSI3M MEXIY CIOXEHUEM U
BbIYMTAHMEM BEJMYMH Ha OCHOBE TMOHATUI YacTU U LIEJOrO IMO3BOJISIET COOTHECTU
11eJIOE ¢ CYMMOIW M YMEHbIIIaeMbIM, & YAaCTU — CO CJIaTaéMbIM WJIM BBIYUTAEMBIM U
pa3HOCTBIO W yBUAETh, 4YTO pas3Hble gaelictBusi: A + B=C, C— A =B wunu
C — B = A — xapakTepu3ylOT OIHO M TO X€ OTHOIICHWE MeXmy BeanmumHamu. Ha-
XOXIIEHME HEM3BECTHOTO MpM pEIIEeHUWH ypaBHEHUII omupaeTcsl He Ha IpaBuja, a
Ha OTHOILEHUE MEXIY YacTsIMM M LieJIbIM, KOTOpOe MpeACTaBJIeHO B BUAE Ipa-
(uueckoit Momenu (CXeMbl).

IloHsTHE YacTM W 11€JI0TO MO3BOJISIET BBECTU IMEPEMECTUTEIbHOE U cOoYyeTa-
TeJIbHOE CBOMCTBA CJIOXEHUST BeMWYMH. [1OpsSmoK BBITIOJHEHUS OEWCTBMIT Hajl Be-
JIMYMHAMU OTIPEEISIETCSl HE ¢ TOMOIIBIO TIPaBUJI, a C OMOPOIl Ha CXeMY, UYTO CO3-
JaeT TPEANOCHUIKM IJIs YCTaHOBJIEHUsI CBOMCTB CIOXEHHUS 4YMCEsl M TOpSAKa BbI-
MOJIHEHUS NEUCTBUU TMPU CJIOXEHUU U BBIYUTAHUU YUCEI.

Takum 00pa3oM, K KOHILy JOYMCIOBOTO TEPUOAA Y YYallluXCs CKJIaabIBacTCs
coliepXarebHOe PacwIeHEHHOE MpeNCTaBIeHUe O BeJMYMHAX, UX CBOMCTBaX, ore-
pauusix Hag HUMU (CpaBHEHHE, CIIOXEHME, BBIYMTAHME), CBOMCTBAX 3THX OIllepa-
Ui, paBeHCTB, HepaBeHCTB. POPMUPYIOTCS YMEHUS pelllaTh YpaBHEHMS U 3aadyn
B OYKBEHHO-3HAKOBOI (hopMe, CKIIAIbIBalOTCS OJIArONPUSITHBIE MPEANOCHIIKU I
(opmupoBaHMS y ydaluxcs TMOHATUsS 00 00JacTU AOMYCTMMbIX 3HAUYEHUN Tepe-
MEHHBIX, BXONSIIWX B MaTeMaTUYECKOE BBbIpaXXeHWE, YPABHEHUE WJIM TEKCTOBYIO
3a/1auy.

KnoueBas yueOHasi 3amaya TOSIBIISIETCSI B CUTYalliU, KOTJa OCBOGHHBIE CITO-
CcOOBI HETOCPEACTBEHHOTO CpPaBHEHHUS IMPEIMETOB MO 3alaHHOMY CBOMCTBY He
MOIXOAIT, YTO TMPUBOIUT K HEOOXOAUMOCTH ONMOCPEIOBAHHOTO CPABHEHHS BeJIM-
YWH, I€ B KauyecTBe MOCPEIHMKA INMEPBOHAYAJIbHO BBICTYIAE€T MepKa, paBHas Of-
HOW M3 CpaBHMBaeMbIX BEJIWYMH (OTYACTU 3TOT CIOCOO CpaBHEHUS YyXe NMpuMe-
HSUICS JIETbMU paHblIe), a 3aTeM W YUCJIO0, KOTOPOE BMECTe C MEpKOH (cHayaia
MeHbIIIel, YeM 3aJaHHasl BeJIMYMHA) CIYXMUT CPEJACTBOM IS BOCIIPOU3BEIEHUS
TaKoOl Xe BEJWYMHBI B JIPYIOM MECTE WU B IPYroe BpeMms.

3amaya U3MEpPEHUSI-OTMEPMBAHUS CTaBUT Iepell ICThbMU HOBBIE BOIIPOCHI: Ka-
Kve MpeAMeThl MOXHO HCMOJb30BaTh B KauecTBE TOW WM MHOW MEpKH, a Kakue
HeJIb3s WIM HEyIOOHO, KaKoe M3 CBOMCTB MpeaMeTa MOXET y4acTBOBaTh MpPU MC-
MOJIb30BAHUM €ro i usMepeHus. Tak, Hanmpumep, pedpo KyOMKa MOXHO MUC-
MO0JIb30BaTh KaK MEPKY JUIMHBI, a TpaHb — KaK MEpPKY IIoIaau U T. A.

DTa uccienoBaTesibckas 3amada MPUBOIUT K OUEHKE COOMHOULCHUST MeNCOY
geaudunoll u mepkoil, Koraa Mepka Ju00 HAMHOIO MEHbIlIe U3MEepsSeMOi Beau-
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YUHBI, YTO JeJlaeT e¢ HeyITOOHOU — ITOSIBIITIOTCS COCTaBHBIE MEpPKH, JTUOO GOJIb-
IIle, a MHOTAa MepKa BOOOIIe HENMPUTOMHA U U3MepeHUs (HarpuMmep, I U3Me-
peHUsT UTMHBI OKPYXHOCTU MepKa, M3TOTOBJIIEHHAs W3 TBEPHOTO Marepuaia, He
MMOAXOIUT, TaK KaK HE MOXET M3MEeHsTh CBOIO (opmy). Heobxommmo 3aMeTuTh,
YTO, KaK MPaBWIO, A U3MEPEHUs [UIMHBI UCTIONb3YIOTCS JIUHEWKU, U3TOTOBIEH-
Hble U3 AepeBa, IJIacTMacChl WJIM MeTajla, YTO HE JAeT BO3MOXHOCTH, Halpu-
Mep, IIpM BBEIEHUU IOHATHS «pagvaHa» B CTapIIMX KJIACCaX <«IOJIOXKUTL» pPaInuyc
OKPYXXHOCTH Ha ee MyTy, YTOOBI MOJYyYUTh LIEHTPATbHBIN yrojl, ¥ KOTOPOTO JJIWHA
IyTW paBHA Pagnycy OKPYXHOCTH.

2 KJIACC

Hccnenosanue BoIlpoca O TOM, Kakue 0Oviéarom MepKu, 3aBepllacT U3yye-
HUe TIOHSITWS BeJWYMHBI B | Kilacce W TPUBOAUT K MCCIENOBAaHWIO BO 2 Kiacce
BOIIpOCa O TOM, Kakue Obtéarom wuucaa, T. €. KaK B pa3HOE BpeMs pas3HBIC JIIOIU
3alMChIBAIM U Ha3bIBAJIM YUCJIA, KOTOPbIE MOSIBIUIMCH B TIPOIIECCE M3MEPEHUS U
CIy>XaT ISl TIOCTPOEHUs] HYXXKHOUW BeIWYMHBI. TakuM oOpa3oM, npoepamma 2
Kaacca HauyvHaeTCs ¢ U3MepeHHsI-0TMEPUBAHUS U TTO3BOJISIET PaCCMOTPETh UCHIO-
pukecKull acneKkm “ucada. oT ero MeTouHoir (opmbl g0 apadbckux nugpp. Pac-
CMaTpuBaeTCs YCTHasi U MHMCbMEHHAsT HyMepalusl pa3HbIX HapOAOB. DTO IMO3BOJISI-
€T pa3BeCTH B CO3HAHUM PeOEHKA CMBIC] YMCJIa KaK OTHOIICHUS BEJUYUMH U IUD-
pBl KakK 3HakKa ISl ero 0003HaueHUs (IIPOBOAMTCS aHAJOTUsSI MEXIY 3BYKOM U
OYKBOIl B PYCCKOM SI3BIKE).

H3mepsisi, oTMepuBasi pa3iMuHble BEJIMYMHBI, AETH MPUXOAIT K HEOOXOIMMOC-
TH «U300pETeHMUsSI» U3MEPUTEIBHBIX MPUOOPOB CO IIKAJIaMU, a CIeI0BAaTeIbHO, U K
«M300pETEHUIO» YMCIOBOM TPSIMOM, YMCIOBOTO Jiyda W APYTMX UYUCIOBBIX JIMHUM,
KOTOpHIC XapaKTepH3yIOTCS HavyaJloM OTCYeTa, HalpaBlIeHUEM W COIUHWUIHON (MC-
XOIHOM, OCHOBHOI1) MEPKOM.

VYuainpecs: pelaloT y4eOHO-NPAKTHYECKUE 3aTAYH:

1. KoncTpyupoBanue 4yuciaoBoii mpsimoii. [lpoiiecc mocTpoeHUs YUCIOBOM
NpsAIMON JaeT MpeAcTaBlieHUe 00 YMopsiAOoYeHHOM OECKOHEYHOM psijie Yucels, B
KOTOPOM KaXJ0€ YMCJIO MMEET COOCTBEHHOE MECTO, W, TAKUM 00pa3oM, IaeT BO3-
MOXHOCTb UCHOAB306AMb NOPAOKOGBII acnekm Hucaa C ONOPOW Ha ero oc-
HOBHbIE CBOWCTBA.

2. KonnyecTBeHHbI ACHEKT YMCJA BBIPAXaeTCsl PE3yJbTaTOM U3MEpPEHUsl Be-
JIMYMHBI MEpKOW Toro ke poxaa. Mccienyercss 3aBUCMMOCTb MEXIY BEJIUYMHOM,
MepKoi W yuciaoM. Temnepb 4uciao oTBeyaeT Ha Bompoc «CKOJbKO Mepok E co-
NEepKUTCS B BeMInHE A?», T. €. SBISETCS XapaKTepuCTUKoW BenwmuuHbl A. Tak y
yyammxcst ¢hopMHUpyeTcsl MOHITHE YKcia. Tenmepb MOXHO CPaBHUBATH BETUYMHBI
MO0 UX YMCJOBBIM XapaKTepUCTUKaM 0e3 MOCTPOCHUSI CaMUX BEIUYUH. DTO MPUBO-
AT K HEOOXOAVWMOCTH BBHINIOJHEHMS OINepaliiyi CPAaBHEHMS YHCEN.

3. Tlpu cpaBHeHHH YMCeJ C MOMOIIbIO YUCIOBON MPSAMON (YeM Jajblile Yuc-
JIO TIO HampaBJIEHUIO, TEM OHO OOJibllle) BO3HUKAET HOBasl yyeOHas cuUTyalus,
TP KOTOPOU OTBETUTH HAa BOMPOC, KAKOe W3 ABYX YKCeN OOJbIlle WM MEHbIIE,
JIETKO, a BOT Ha CKOJIbKO OoJibliie (MEHBIIE) — MyTeM MepPecUUThIBAHUST KOIMYECT-
Ba 1IaroB (MepoK) MeXAy HUMU — OKa3bIBaeTcsl TpyaHo. Ha momolrb mpuxomauT
«U3MEPUTEIbHBI» MPUOOP — BTOpasi YMCIOBasl MpsiMasi (JIMHEHKa).

4. KoHCTpyMpOBaHUE CHOCO0A CJIOKEHHsS W BbIYATAHUA 4MceJ (Kak IMpaBuIIo,
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B TIpeeNiaX JecsATKa) CHadaja C TMOMOIIBI0 IBYX JMHEEK (TIPUHIUI JIorapupMu-
YeCcKOl JIMHEWKM), 3aTeM C TIOMOIIBIO JBYX YMCJIOBBIX MPSIMBIX M, HAKOHEII, C T0-
MOLIBIO OJHOW YKCJIOBOM TPSIMOMA.

Bri6op ABYX ONMHAKOBBIX JIMHEEK JJISI BBINTOJTHEHMS IEHCTBUI ITO3BOJISIET
copMyIUpOBaTh PSI YCIOBUIA:

a) mwarn (Mepku) Ha JIMHeKaX OIVMHAKOBBI;

0) 3Hauku (Ludpbl) 111 0003HAYESHUSI YUCET OJUHAKOBBHI;

B) MOCJEN0BATEIbHOCTh 3TUX 3HAYKOB OJMHAKOBA.

Takum o0Opa3oM, MpuU CIOXEHUU (BBIMUTAHWM) NABYX UMCEN, 3aJaHHBIX B JIIO-
00i1 Hymepalu, peOCHOK HMCIIOIb3yeT ABE OMMHAKOBBIC JTUHEHKU C COOTBETCTBY-
OIUMUA TUbpaMU; «MaHUITYJIUPYS» UMU, OH HAXOAWUT (CUMTHIBAET) HYXHBIN pe-
3yJbTar.

5. YBeqnyeHue 4YuciIa cilaraeMbiX WM OTCYTCTBUE JIMHEEK CO3[aeT Mpearno-
CBUTKHM ISl «OTKPBITHS» HOBOTO CHOCO0a CJIOKEeHUs (BBIYMTAHMSA) MyTeM NPUCYH-
THIBaHUSA (OTCYMTBHIBAHHSA) MO eAuHMIE. Ternepb peOCHKY ITOHSTHO, MOYeMy, Hall-
puMep, TIpH CIOXEHUU OTCYET BTOPOTO CJlaraeéMoro HayWHAaeTcs He OT Havala
YUCJIOBOU TIPSIMOM, & OT TOYKU, COOTBETCTBYIOLLECH MEPBOMY ClIaracMoMy.

B panbHeiieM 3TOT CIoco0 TOXe OKaXeTcsl HeyAOOHBIM, KOIJa BMECTO CyM-
MBI 3784 + 2 Hamo Oymer HaxomuTh cymmy 3784 + 2561. Dmo, 6 ceoro ouepeds,
nompeéyem noucka <«H06020» CHOCOOA NOPA3PAOHO20 CAONCCHUSI B3AMEH
«Cmapoz2o» Cnocoba — NPUCHUMbIEAHUAL.

6. B cienyroieir yueOHOI 3amade pacCMaTpPUBAETCs CUTYallWsl, KOra BeJIHdH-
HAa OKa3bIBAeTCs HAMHOIO 00Jibllleé MEPKH, YTO IPUBOIUT K HEOOXOAMMOCTU MC-
MoJIb30BaHUS [JIsl U3MEpPEeHUs] Habopa MEPOK, KOTOPBIM YMOPSAOYMBAETCS OT
GoJpieil (M3 MEpPOK, MEHBIITUX M3MEpsieMOll BEJIMYUHBI, UTO JIETKO INPOBEPUTH
HETIOCPEeICTBEHHBIM CpaBHEHWEM) K MCXOTHOUN (OCHOBHOM).

B takoMm ciyyae pe3ysnbTaT M3MEpPEHUST BBIpaKaeTCs HEe OIHUM YKCIIOM, a He-
KOTOpHIM HabOpOM 4YHcesl, TIe KaXIoe COOTBETCTBYET OIpeaesieHHoN Mepke. Ilo-
SBJISIETCSl TabauM4yHas opMma 3alucu 4ucia, KoTopasi MpuoOpeTaeT co BpeMeHEeM
(opMy «3aroToBKu», T.€. MecTa ISl Kaxaoil LMOpbI.

7. Cnenyloliast yueOHasi CUTyallMsl, TIPUBOASIIAS K PEIICHUIO YYeOHO-TIpaKTU-
YecKol 3amauu, TpeOyeT ompeneieHus OTHOUIEHWI MeKIy MepKaMH Uil MX HM3ro-
TOBJIEHMSI B IPYIrOM MecTe Wiu B Apyroe Bpewms. [losBiseTcsa HoBas 4uCIOBas
XapaKTepUCTUKA OTHOIICHUS MEXIY MOCIeAyIoIIeii M Mpeablaylieii MepKaMu. DTo
OTHOIIIEHWE (DUKCUPYETCS CTPEJOYKONM M YUCIOM Hal Mmpoobpa3om paspsiga. OT-
HOILIEHUSI MEXIY COCeIHUMMM MEpKaMUu OKa3bIBalOTCS ABYX BUIOB, OJHO W3 HUX
nocTosiHHO. Torga Mbl yXe MMeeM JIeJJo He ¢ HaOOpOM MEpPOK, Ile OTHOLIEHUS
MEXIy COCEIHUMU MepKaMU pPa3IMJHBI, & C CUCTEMOIl MEPOK C TIOCTOSTHHBIM OT-
HOIIIGHUEM MEXIy COCENHUMM MepKaMM (OCHOBaHUWE CHUCTEMBI), IPU 3TOM CHCTe-
Ma OCTaeTcsl OTKDBITOM, T. €. Bcerna (1Mo HEOOXOAMMOCTH) MOXKET OBITh MOCTpOEHA
cienylolasi Mepka.

DTO NO3BOJISIET 3apaHee M3TOTOBUTh Pa3IMYHbIe CUCTEMbl MEPOK ISl U3Mepe-
HUSI pa3sHbIX BEJWYWH, PACTpPENCIUB MeXIy IPyNIaMy CIUTAaHMPOBAaHHBIN 00beM
pabotbl. Jecamuunasa cucmema cHUCAEHUA DPACCMATPUBACTCI KaK YaCTHBIU
caydaii. YToOBl M3MEpPUTh BEJIMYMHY C IOMOIIBIO CHUCTEMbI M3TOTOBJICHHBIX B 3a-
JTAaHHOM OTHOIIIEHWHW MEpPOK, CHayajla HYXHO BBIOpaTh MEpPKY, C KOTOPOW YymIOOHO
HauMHaAThb M3MEpPEHUE, — caMylo OOJbIIYI0 M3 TeX MEPOK, KOTOpPble MEHbIIIC HM3Me-
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psiemoil BemuuHbl. CBOI BBIOOP HEOOXOMMMO MOKa3aTh, CPABHUB HEMOCPEACTBEH-
HO CJIeMyIONIyIO 3a BBIOPAHHOW MEpPKY C M3MepsieMOU BEJTWYMHOM, KOTOpasi JOJIK-
Ha OKa3aTbCsl YyXe OOJIbllle 3TOM BETUYMHBI.

M3 ckazaHHOTO ciemyeT: ecii OCHOBAaHME CUCTEMBI (a 3TO M €CThb OCHOBaHUE
CHUCTEMbl CUMCJIEHMS) paBHO, Hampumep, 6, TO Hudpel 6 U MOCIEAYIOIIMX B 3aIlu-
CM MHOTO3HAayHOro 4YMcia ObITh HE MOXET, TaK KakK JEeTH yXe CPaBHMBAJIU BEIM-
YUHY CO CJCOYIONIei MepKoi, B KOTOpoi ObUTO 6 Tpemplmymux. JApyrumu cioBa-
MM, BBOAMTCS €CTECTBEHHOE W OCMBICJIEHHOE (61aromapsi HAIMYNIO KOHTPOJIHHOTO
NIEMCTBUSI) OTpaHWYEHME Ha KaXaylo IHUGPY B 3alMCH MO3MLIIMOHHOTO MHOTO3HAY-
HOTO Yucjia B 3aJaHHOUM CHCTEME CUMCIICHUS.

Takum obpa3oM, TMpeacTaBieHUEe O MO3MIIMOHHOM MHOTO3HAaYHOM uMciie ¢Ghop-
MUPYETCSl B paMKax 3ada4uu u3mMepeHusi GeAU™UHbl CUCIeEeMOU MepoK ¢ 3a-
OaHHBIM UAU BBLIOPAHHBIM OMHOWIEHUeM, TIe CHadyajla OompenessieTcss Kojauye-
CTBO HEOOXOAMMBIX JJISI U3MEPEHMsS] MEPOK (3TO 3HAYUT, CTAHOBUTCSI U3BECTHBIM,
CKOJIbKO LIMMp OyAeT B 3alMCH 4YKCIIa), a JIMIIb 3aTeM ITPOM3BOAUTCS cama OIle-
panusl M3MepeHus (3TO 3HAYWT, OMpeaessieTcss Hudpa KaXIoro paspsiga), 4To
MO3BOJISIET BIIOCJIEACTBUU 3aJaTh OINEPAllMOHHBIN COCTaB CIOcO0a BBHITTOJHEHUS
J110060r0 apuPMETHYECKOTro ACHCTBUSI KaK MOCIeI0BaTEIbHOIO BBIMTOJIHEHUST IBYX
OCHOBHBIX OrepauMii: onpeaesieHUe KoiaudecTBa Hugp (pa3psaoB) B UICKOMOM pe-
3yJIbTaTe BBHIMIOJIHSEMOTO NEWCTBUS M HaXOXIeHWe HMOPHI, COOTBETCTBYIOIIEH
KaXXIOMYy U3 3TUX pa3psiioB.

BceobmHoCcTh 3TOr0 croco6a, ero MpUMEHMMOCTD JIJISI HAaXOXIECHUST pe3ysbTa-
TOB BCEX YEThIpeX apu(PpMeTHYeCKMX ACHCTBUI OYEBUAHBI, B TO BpeMsl KaK Tpaau-
IIMOHHAsI MporpaMMa MpeaycMaTpuBaeT JUIb YaCTUYHOE MCIOJb30BAaHUE 3TOTO
criocoba B OMHOM Clly4ae — IMPU IEJICHUU MHOTO3HAYHBIX YHCE.

8. [losieneHue HOBOI (hOpMbI HATYPAJBHBIX YMCeN TpeOyeT BHOBb CIIOCOOOB
WX CpPaBHEHUs, CJIOXEHUS W BBIYUTAHUS B3aMeH paHee M3BECTHBIX. CPABHEHMS C
TMTOMOIIBIO YMCIIOBOM TPSMOM, CIIOXEHUS M BBIYMTAHUS COOTBETCTBEHHO C IO-
MOILBIO TTPUCYUTBHIBAHUSI M OTCUMTHIBAHUSI. TaKUM HOBBIM CIIOCOOOM CTaHOBUTCS
nopas3ps/iHoe BbINOJHEHHE BCEX YKa3aHHbBIX NEHCTBUIA, UTO MO3BOJSET PEOCHKY
BBITIOJIHUTL CAedyrowyro 3adauy: BHadyaje HaydYWUThCS OIPEAENsATh, CKOJBKO
mdp Oyaer B pe3ysbTare BBHITOJHEHUS NSHCTBUS, U Y€ro MPUAETCST OIPEneisaTh
Te paspsabl, KOTOPbIE OYAYT «IEePENOTHATHCS» (MPU CIOXEHUM W YMHOXKEHUH)
WIX pa30ouBaThcs (MpM BBHIYUTAHUM W JEJICHUM), a 3aTeM 3HATh TaOJIWYHBIC CIy-
yau (s BCeX ACHCTBUIA), YTO MpeAroiaraeT KOHCTPYMPOBAaHME TaOJIMIBI CIOXKe-
HUs (BbIYMTAHUS), a 3aTeM M yMHOXeHMs (meieHwus1). M3 cKa3aHHOTrO MOHSITHO,
YTO HET HEOOXOIMMOCTU paccMaTPUBATh IO OTAEJIBHOCTHM BO BPEMEHU CIIydyan
cllokeHUsl (BbIYMTAaHUSI) Oe3 Tepexojna 4epe3 pas3psin M ¢ IepexonoM. Peub uaer
Kak pa3 o0 Yuciiax, MpU CIOXEHUM (BBIMMTAHMM) KOTOPHIX B OMHUX pa3psaax HOJ-
KEH OBITh MEpeXoi, a B APYTUX HET.

Peurenue 3Toil 3amaun, 6e3yclOBHO, MPUXOAUTCS Ha 2 Kjacc, TOrda Kak Tpa-
JUIIMOHHO NIeTH, K MpuUMepy, B 1 Kiacce y4yaT TabGJuIily CIOXEeHUs (BbIYMTAHMS), a
JIAIIb 3aTeM, YCJIOBHO TOBOpS, «y3HAlOT», 3a4eM OHa HyXHa (s ACUCTBUI C
MHOTO3HAUYHBIMU YHCTIAMM).

XapakTepusys TporpamMmy 2 Kjiacca, HEOOXOIMMO TTOMYEPKHYTh, YTO OHA pac-
CUMTaHa TMPEXAe BCEro Ha YriayOJieHHME M KOHKPETH3alMIO paHee YCBOSCHHBIX TEO-
pETUYECKMX 3HAHMI O BEJIMYMHE U YMCIe. 3HAUUTEIbHYIO POJb B 3TOM OTHOIIIE-
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HUU TIpU3BaHa CHITpaTh paboTa, HampaBieHHAs Ha OBJaleHWe OOIMMU CITocoba-
MU U ONMUPAIIIMMUCI Ha HMX IPUEMaMM BBITTOJTHEHHMS JIIOOBIX apr(METHUECKUX
JIEWCTBUI Ha MpHUMeEpe CIOXEHUS M BBIYMTAHUSI, KOTOPBIM BO 2 KJIacCe€ OTBOIMT-
cs 3HAYUTEIHHOE BpEMS.

9. Onupasicb Ha TMOHITUE TMO3UMLIMOHHOIO YMCia, NETU JOJKHbBI BbISBHTH OC-
HOBHO# NPHHIMII CJIOXKEHHS W BBIYMTAHMS MHOTO3HAYHBIX YHCE] — ITOpa3psaHOe
BBITIOJIHEHNE COOTBETCTBYIOIIMX NeiCcTBUIL. MM mMpencTouT, BO-NMEpBBHIX, MpoaHa-
JIN3UPOBATh OINEPALMOHHBI COCTaB COOTBETCTBYIOILETO CMOCO0A BBHIMOJHEHUS
apudMeTUIeCKNX NeWCTBUI, BO-BTOPBIX, OCO3HATh BCEOOIIHOCTH 3TOTO CIOCO0a,
€ro MPUMEHUMOCTb IS HaXOXIECHUS W TIPOBEPKU pe3yJbTaTOB BCEX YETHIPEX
apudmernyeckux aeiicteuii. Kpome Toro, Hapsigy ¢ aHajJu30M OLIMOKOOIACHBIX
MECT U COCTaBJIECHUEM TaK Ha3bIBaeMBIX CITPABOYHUKOB OIIMOOK (0 YeM yIOMUHa-
JIOCh BBIIIIE), KOTOPbIE MOXHO IOMYCTHTH IPU BBIMOJHEHUW TOTO WJIM WHOTO
apu(MeTHYecKoro AeiCTBUSI, PEKOMEHAOBAHO ISl MPOBEPKU HMCIOIb30BaTh Kajb-
KYJISITOP, HO TOJIBKO B TeX CJIydasx, KOTIa YYeHWK COMHEBAeTCs B MPaBUILHOCTU
BBIYUCJICHUI. BBIsIBIEHME MOMYIIEHHON OIMMOKM M CIIY>KUT OCHOBOMW JUISI pa3Bep-
THIBAaHUSI COBMECTHBIX C APYTMMHU NE€TbMHU OEUCTBUU MO pedieKCUuu, aHaIu3y U
TIPENBOCXUIIICHUIO BO3MOXKHBIX OIMMOOK, YCTAaHABIMBAs MPU 3TOM HE TOJBKO TPH-
YUHBI UX TOSIBICHUS M CIIOCOOBI OOHApYKEHUS, HO U TTOMCK 3aJaHUli, TTO3BOJISIO-
IIMX M30aBUTHCSI OT KaXIOl U3 HUX.

TTockonbKy 3TOT croco® comepkaTelbHO CBsI3aH CO CHOPMHUPOBAHHBIM Y Jie-
Tell TOHSTHUEM 4YHMCIa, BBOAMBIIMMCS Ha OCHOBE M3MEPEHUS BEJIMYMH, €r0 YCBOE-
HUE JOJKHO HEe TOJIbKO CIOCOOCTBOBATh OBJIAACHUIO PAIMOHATBLHBIMU MpUEMaMU
BBIYMCIIEHU (ITO caMo 1O cebe COCTaBisieT OMHY W3 BaXHBIX 3a1ad HavyaabHOTO
00y4yeHMs] MaTeMaTuKe), HO M obecrneuyuBarh OoJiee TTyOOKOEe MOHWMaHUE COIep-
KaHUST TIOHATUS YMUCIA U NEUCTBUN C YMCIaMU.

[lepBas u3 ykasaHHBIX BbllEe 33jJay (aHAIU3 OMEPALIMOHHON CTPYKTYpbl 00-
Iero crocoba BHIYMCIACHUS pe3yibTara apu(pMETUYECKOTOo AEUCTBUS) MOXKET WU
IIOJXHA OBITh pellieHa B IMpollecce U3YyYeHUsl MaTepuala, CBI3aHHOTO C NeMCTBUSI-
MU CJIOXEHUs W BBIYMTAHUA. [leTsaM yxXe M3BeCTHa CBSI3b MEXIy KOJUYEeCTBOM
Pa3HBbIX MEPOK, KOTOPbIC MCIIOJIB30BAIUCH IJISI U3MEPEHUs (ITOCTPOEHMS) BEIUUM-
Hbl, U KOJMYECTBOM pa3psiioB B 4McCie, (PUKCUPYIOIIEM Pe3yJbTaThl U3MEPEHMUSI.
Onupasich Ha 3TU 3HAHUS, OHU MOTYT YCTAaHOBWUTH OOYCJIOBJIEHHOCTH pa3psiTHON
CTPYKTYpBI pe3yJibTaTa CJIOXEHUs (BBIYMTAHUS) CTPYKTYPOM M3BECTHBIX €ro KOM-
MOHEHTOB (cJIaraeMbIX, YMEHbIIAEMOr0 U BBIYMTAEMOT0). AHAJIM3 3TON 3aBUCH-
MOCTH TIO3BOJISIET YCTAHOBUTH PAIIMOHAIBHBIC MPUEMbl KOHCTPYMPOBAHMS TaOJIMIL
CJIOXKEHHS M BBIYMTAHHSA, CIIOCOOCTBYOIIME MX 3((GEKTUBHOMY HEITPOM3BOJIBLHOMY
3alIOMUHAHMIO, YTO MMEET HEeMaJlOBaXXHOe 3HayeHue 1isl (OpMUPOBAHUS BBIYMC-
JINTEJILHBIX HAaBBIKOB.

10. OBrnameB mpueMaMy NMHCbMEHHBIX BBIYMCJIEHHIA, NETHU KOHCTPYUPYIOT U
NMpUeMbl YCTHBIX BBIYMCJIEHMII BHETAOJMYHBIX CJlyyaeB, MPUYEM HE TOJbKO
npenenax 100, HO M BO Bcex ciydasX, KOTOpbIE CBOMASITCS K AEHCTBUSIM
npenenax 100, 4TO 3HAYUTENBHO pacwiupsiem Kpyz YCHHbBIX GbIMUCACHUIL.
ITponomkeHue 3Toi padOTHI MpeaycMaTPUBAETCsl B IMpoLiecCe M3ydeHUs AeHCTBUIA
YMHOXCHUS U NEJICHUS.

W =

17



3 KJIACC

YMHOKeHHe SIBIISIETCS] IIEHTPAIbHOUW TeMOW mporpaMmbl 3 Kjacca W OJHOW u3
OCHOBHbIX YY€OHBIX 3a/a4. B oTivuue OT TpaaMIIMOHHOW TMpOrpamMMbl OHO pac-
cMaTpuBaeTcs Kak 0ocoboe NeiCTBUE, CBSI3aHHOE C MepPeXoJoM B Mpolecce U3Me-
peHusi BeJu4uH K HOBbIM Mepkam (B.B. /laBbinoB). DakTruecKu ¢ 3TUM NEUCTBU-
€M [eTU CTAJIKUBAIUCh yX€ BO 2 Kjacce MPU M3YYEHUU TMO3ULIMOHHBIX YMCE.
OnHako TaM OHO He ObUIO 3ahMKCUPOBAHO KakK 0coboe NEeWCTBUE W HE MOJYYUIO
pazButusi. [loaToMy mepBoii M OCHOBHO¥# y4#eOHOU 3adaxeil CTAHOBUTCS BOCIIPO-
U3BeIeHNE BEIUYMHBI B CUTyallUM, KOTJa M3Mepsiemasl BeIMYMHA MHOro OoJblle
3alaHHO MEpKH, B CBSI3M C YeM BO3HHMKAaeT HEOOXOOWMOCTh MCITOJTb30BaHMS
BCTIOMOTATETbHOM, MPOMEXYTOUHOUM Mepku. OMHO U3 4YKCel, OMUCHIBAIOIIEE ITY
CUTYalMIO, (PUKCUPYET OTHOILEHUE BCIIOMOTaTebHON MEpPKU K MCXONHOW (WM K
CTaHIapTHOM MepKe, SIBJISTIONIEHCS OCHOBAaHMEM TPUHSTOW CHCTEMBI CUWCIICHUS),
BTOpOE€ — KOJIMIECTBO BCIIOMOTATEIBHBIX MEPOK B M3MEPSEeMON BETWIMHE (<IIO0...
B3$ITh... Pa3»), TPETbe — OTHOILEHUE M3MEPSIEMOI BEIMYMHBI K HMCXOIHOU MEpKe.
JlormueckuM 3aBepllieHUEM aHajiu3a 3TOM CUTYally SIBJISIETCS BBeNE€HHE JeJIeHHs!
KaK NeMCTBUsI, HAMPaBICHHOTO Ha OMpeAeSieHWe MPOMEXYTOUHONU MepKu («mele-
HHME Ha 4YacTW») WIM YUC/Ia TaKUX MEpPOK («IejeHue Io comepxXaHuio»). TeM ca-
MBIM TIOSIBJISIETCST BO3MOXKHOCTh YCTAaHOBUThL CONEpKaTeIbHbIC CBSI3M MEXIY YMHO-
XEHUEM W JeJIeHNeM, a TaKXe CONepXKaTelbHO MHTEPIPETUPOBATh OTHOIIECHUS
«Oosplie (MEHbIE) B... pa3», «0oJjblle (MEHbIIE) Ha...».

Kak u mpy u3ydeHUU ISHCTBUIA CIOXEHWS M BBIYUTAHUWS, U3ydeHUE YMHOXKE-
HUS W JeJIeHUs TIperycMaTpUBaeTCs HadaThb C PACCMOTPEHWS ITHX JACHCTBUI B
obmieit (abctpakTHOI) dopMe ¢ MoMollblo Mojeneii. Mmeerca B Bumy, 4To Ipu
U3yYeHWU YMHOXEHUsI B KauyeCTBE CPEJCTB MOICIMPOBAHUS ITOJKHBI OBITH MC-
TTOJTH30BaHBI HE TOJBKO JIMHEWHBIE, HO M TUIOCKOCTHBIE CXEMBI, a Takxke obecrie-
YeH Tepexofl OT rpaduyecKux K CUMBOJIMYECKUM (OYKBEHHBIM) MofeasM (hopmy-
smam). OBjameHre YMEHHUEM CTPOUThH Ipadpuieckre MOIeTN YMHOXEHUS U JeJie-
HUSI, OCYIIECTBIISITh TEPEXOM OT 3TUX MOfesieil K OyKBeHHBIM (dopmysiaM u obpar-
HO SBJISIETCS OMHOM M3 BaXKHEHIMX 3aJa4 3TOro 3Tana o0y4eHus.

Ocoboe BHMMaHWE B Mpollecce 3TOH pabdOThl MpeaycMaTpuBaeTCs yAEJUTh
U3YyYEHWIO CBOMCTB YMHOXKEHHMSI — M€PEMECTUTEIbHOTO, COYeTaTeJIbHOTO M pac-
MpeNeTUTEeTbHOTO (OTHOCUTENbHO CIOXEeHUs1 W BbluuTaHus). MccinenoBaHue 3Tux
CBOMCTB ONMMpaeTcs TpeXIe BCEro Ha IpeIMeTHbIE NeHCTBUST pebeHKa, UKcUpy-
olrecs ¢ TIOMOUIbI0 TpadUyecKnx M 3HAKOBBIX Mozeneil. B cBs3u ¢ atum pac-
CMaTpUBAIOTCSl TOPSIOK JEMCTBUIA, ONpenesieMblii TOJAbLKO C OIOpOii Ha rpadu-
YeCcKylo MoJiejib, & He Ha TpaBuja, Mpearoaraloiye n1ejieHue IeHCTBUI Hal Yuc-
JIaMM Ha JEWCTBUST IBYX CTyIeHeW (mefCTBUS TEpBOIl CTYyMeHW — YWUTaHUE, BTO-
poii — YMHOXEHUEe U JAeJIeHue), U ero m3MeHeHue. B uTore yyeHUKU DOJIKHBI
OBJIaJIETb YMEHUEM OIpeaessiTh 3HauYeHUs BblpaxeHuil tumna 375 - 294 — 375 - 293
umu 3984 - 975 —974 - 3984 wu T. .

Bropoii yueonoii 3adaueii siBnsieTCs KOHCmMpYupoeanue cnocooa ymHodice-
HUA MHO203HAYMHO20 HUCAA HA MHO203HA4HOE, B OCHOBE KOTOPOTO JIEXKWUT yMe-
HHUE YMHOXAaTh MHOTO3HAaYHOE YWCJIO Ha OJHO3HAYHOE. AHATU3UPYs CIOCO0 Ha-
XOXIEHUsI YKa3aHHOTO MPOMU3BENCHUSI, NETH MPUXOAIT K HEOOXOAMMOCTU 3HAHUS
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pe3yJIbTaTOB YMHOXEHUsI OMHO3HAYHOIO YKCJia HAa OJHO3HAYHOE, T. €. K COCTaBJie-
HUIO TaOJWII YMHOXEHUST Ha MHOXECTBE IIeJIbIX HEOTPUIIATEIbHBIX YHCEN, a He
HaTypallbHbIX, KaK 3TO MpuHsiTO. [pyrumu crnoBamu, jawobasi Tabauiia yMHOXEHUS
HauMHaeTcsl ¢ YMHOXEHMSI Ha HyJb, Hampumep: 9-0, 9-1,9-2, 93 u 1. 1.

[MoHnMaHMe TPeAMETHOTO COMEPKaHWSI YMHOXEHUS] M eTO0 CBOWCTB TO3BOJIS-
€T CYILECTBEHHO MEePEeCTPOUTH PadoTy ¢ TaOJMIaMM yMHOXKeHusa (nmejeHus). B oc-
HOBY 9TOi pabOThl MOJIOXKEHA 3a7aya Ha MCCJeI0BAHME CBA3M MEXAY H3MEHSIO-
IUMCSI MHOXKHUTEJIEM W Pa3psaHoil CTPYKTYpoil pe3dyabrara. B cBs3u ¢ atuM u3-
MEHSIETCS «eCTECTBEHHBII» MOPsIIOK u3ydeHust Tabnuil. Llerecoobpa3zHo HavyaTh Ux
KOHCTPYMPOBAaHUE C TeX, B KOTOPBIX yKa3aHHas BHIIIEC CBSI3b OOHApYXUBAeTCS B
Haubosiee sIBHOM BuIe (TaOauibl yMHOXeHUs 9, 2, 5 u 6). Tabnuibl yMHOXEHMsI
4, 8, 3 1 7 cieayeT CKOHCTPYUPOBATh, ONMUPAsICh Ha pacIpeieuTeIbHOE CBOMCTBO
YMHOXEHHSI OTHOCHUTEJIBHO CJIOXEeHUsI M BblYMTaHWs. [TOCKOIBKY MOMCK 3aKOHO-
MEpPHOCTHU, CBSI3BIBAIOIIEN Pe3ylbTaT C M3MEHSIIOIIMMCS MHOXUTEIEeM, TSI KaKIou
TaOMULBI MPENCTABISIET OCOOYIO 3afauy, MOSIBISIETCSI BO3MOXHOCTh MOIAEPXKUBA-
HUSI aKTUBHOTO MHTepeca K 3TOW paboTe Ha BceM ee MpOoTsokeHWH. B To ke Bpe-
MsI, TIOCKOJIBKY DPe3yJabTaThl TaOJUYHOTO YMHOXEHMSI OKa3bIBAIOTCS TIPSIMBIM TIPO-
OYKTOM JAEUCTBUIl YYEHUKOB, CO3[AIOTCS MPEANOCHUIKU ISl UX MPOAYKTUBHOTO
HENPOM3BOJIBLHOTO 3alIOMUHAHUSI, YTO CHUMAET HEOO0XOAMMOCTh B CHEIHAJLHOM
3ayJYMBAHMM TAOJIMII.

VscHeHue comepXaHusi YMHOXEHHUSI CO3[aeT MPEANOChUIKU ISl TOTO, YTOOBI
IMOCTPOUTH CETKY KJACCOB YHCEeJ M Ha 3TOM OCHOBE OCMBICIMTH MHOTO3HAYHOE
YUCIIO KaK YUCIO MHOTropaspsimHoe. OCBOEHME MHOTOPA3psIMHOTO YKciia obecTieyu-
BaeTCs BBIMIOJHEHUEM NEWCTBUI CIOXEHUS M BbIUMTAHUS (BKITIOYAsl CIOXHBIE CITy-
Yyau, KOTJa OIWH W3 pa3psiioB B YMEHBIIAGMOM paBeH HYIIO), a TaKKe KOHCTPYH-
poBaHMEM criocoba YMHOXEHMs MHOTOPa3psTHOTO YMCiia Ha MHOTO3HAYHOE, KOTO-
poe CBOAMUTCS K YMEHUIO YMHOXaThb MHOTO3HAUYHOE YUCJIO Ha OJHO3HAYHOE.

Oco6oro BHUMaHUS TpeOyeT O0TpaboTKa MPUEMOB YMHOXEHUST MHOTO3HAYHOTO
4yuciia Ha MHOTO3HauHoe. VX yscHeHuWe Tipenroaraer mpeaeibHoe pa3BepThIBAHME
YIIOMUHABILETOCsI BBIIIE MPUHIUIA Pa3pSIHOCTU AeHCTBUIl. [eTu MOMXHBI XOpOo-
110 MOHUMAaTh HE TOJIBKO OOYCJIOBJICHHOCTb KojudecTBa Lugp (pa3psaoB) B IMpo-
W3BEEHNN MHOXUTEISIMU, HO M CIOCO0 TONydyeHUsT Kaxmou u3 3Tux umdp (c
9TOI 1Ee/Nbl0 BO3MOXHA TMOCTAaHOBKA BCIIOMOTATENbHBIX 3alay, TPeOyIoIIUX OIpe-
IeJICHUST 3HaYeHUsI OJHOTO W3 Pa3psioB MPOU3BENECHMS HE3aBUCHMO OT JPYTHMX
pa3psiioB). B pesynbrare 3TON pa®OThl OOBIYHBIA MPUEM YMHOXEHUSI «B CTOJOMK»
JOJKeH TPUOOPECTH IS AETeil COBEPILEHHO MHOE ICUXOJOIMYecKOe COMEpKaHUe.

3HaynTeIbHOE MECTO B IporpaMMe 3 Kjlacca, KaK M B TpeIbIaylnue 2 Tofa,
OTBOIUTCS PENIEHHI0 TEKCTOBBIX 3a4a4, paboTa Hal KOTOPHIMH ITOJKHA OCYIIEC-
TBJISIThCSI B Tpoliecce u3yuyeHusi Bcex TeM. Oceoenue obusux cnocoboe anaausa
3a0auu aeasiemcs OOHOU U3 CKBO3HbBIX Y4eOHbIX ueaell Kypca mamemamu-
ku. OCHOBHOE BHUMAaHME MOJIKHO OBITH COCPENOTOYEHO Ha (OPMUPOBAHUU OC-
HOBHBIX MPUEMOB pabOThl HAll TEKCTOM 3aJauM, Ha CIOco0ax MOIETMPOBAHUS OT-
HOIIIEHU!, MPEACTaBIEHHbIX B YCJIOBUU 33aJauM, B BUJAE Pa3IUYHbIX cxeM (M auar-
paMM B TOM YWHCJie), OTHICKUBAHUY Ha CXeMe€ PaBHBIX BEJIMYMH, YTO MMEET 0coboe
3HaueHHUe, TaK KakK, C OAHOM CTOPOHBI, MpHUAAECT BCEW NpenllecTBYIOlIell paboTe
BIIOJIHE ONpENesIeHHbI CMBIC, a C IPYroil — MO3BOJSIET AETSIM BbIOpaTh Haubo-
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Jiee pallMOHAJIBHBIN CIIOCOO pelIeHUs 3amayu — ajreOpandecKuii (IToCpeacTBOM
YpaBHEHUST) WIM apuPMeTUIeCKUil (TTOCPEACTBOM COCTaBJICHUS MaTeMaTHU4eCKOTO
BBIpaXKCHUSI).

B xoHTekcTe pabOTHl Haa 3agadaMU OCYIIECTBIISICTCS O0Oy4YeHHe pelleHHIo
ypaBHenmii. Kak 1 B 1 Kilacce, X pellleHHE OCYIIECTBISIETCS C OMOPOIl Ha CXEMYy,
MpY 3TOM HUKaKWe «IIpaBuja» He 3ayuymBaioTcs. JleT HAOKHBI pellaTh ypaBHeE-
HUsI, OOBSICHSISI U OOOCHOBBIBAasl KaXaoe CBOE NEHCTBHUE, a HE Pealu30BbIBATh T0-
TOBBI AJITOPUTM.

Takum o0pa3oMm, mpenjaraemasi mporpamma 3 kjacca, Oymydyd 1o (opmaib-
HOU CTpyKType MporpaMMoil ¢ghopmupoeanus apudpmemuueckux oeiicmeuil
MHOTO3HAYHBIMM YMCJIAMH, 10 CYIIECTBY IMpPEANOoJaracT YCBOCHUE HPUHUUNOE
nocmpoenuss 3mux oeiicmeuii. Takoe comepxkaHWe MPOTPaMMBbI SIBJSETCS TIpel-
MOCBUTKOW JUISI OpTaHW3alluy NesITeJIbHOCTU IETel, HalpaBIeHHOW Ha pelleHue
IIBYX TMIIOB Y4eOHBIX 3amad. C OZHOM CTOPOHBI, 3TO 3aJa4M, CBSI3aHHBIC C BHISIB-
JICHUEM, aHAJIM30M M COIEpXKaTeJIbHbIM OOOOIIEHUEM CBONCTB BEJWYMH, YUCEN U
MateMaThdecKux aeictBuii. C mpyroil — 3To 3amadyd, HaIpaBleHHBIC Ha TOMCK U
000CHOBaHNE PAIlMOHAJIBHBIX TTPUEMOB BBIMOJHEHUSI TOTO WJIM WHOTO ICHCTBUSI.
A B mpoliecce 3TOil AesSITeIbHOCTA M JOJKHBI ObITh peali30BaHbl 1€ pa3BHBa-
folllero oOy4YeHUsT Ha JTaHHOM 3Tarle.

3aKIounTeIbHas TeMa MporpaMMbl 3 Kjacca IpeaycMaTpuBaeT IPeXIe BCEro,
¢dopMUpOBaHUE NPUEMOB HeJEeHUS MHOTO3HAYHOrO YMCjIa Ha MHOTO3HAYHOE.
KoncTpynpoBaHue neieHus J110060ro MHOTO3HAYHOTO YKcjia Ha JTI000e MHOTO3HAY-
HOE YMCJIO TpeOyeT MOC/IeAOBATEIbHOTO BHIMTOJHEHUS YEThIpEX OIepalnii, 0 KOTO-
pPBIX CKa3aHO paHee.

Kak yxxe roBopmiIOCh BHIIIIE, OBJIaZCHUE OOOOIIEHHBIM CITOCOOOM BBITIOTHE-
HUS TMMCbMEHHBIX BBIYUCICHUI JAaeT BO3MOXHOCTb OLEHUTH I'PAHUIIBI TTPUMEHE-
HUSI 9TOTO cIocoba, 4YTo SIBJSIETCS OCHOBOU ISl Kaaccuukauuu ycmHoiX U
nucomeHnnovIx eovruucaenuli. PaccMaTpuBaloTcs TpUEeMBl YCTHOTO c4eTa, B TOM
yuciie YMHOXeHUs Ha 11, Ha 25 u ap.

B mpouecce (popMupoBaHUSI 3TUX MPUEMOB JOJIKHBI OBITH 3aKpeIlJIEHBI U B
3HAYMUTEJBbHOM CTETIEHW aBTOMAaTM3MPOBAHBI CIy4aW TAaOJIMYHOTO YMHOXEHUS W
JIeJICHUS.

BbInosiHAsST yCTHBIE M MUCbMEHHBIC BBIYMCIAEHUS, ydalluecsl He TOJBKO OCMBIC-
JIVBAIOT M3BECTHBIC M HOBBIC MPUEMBI, HO W TNPUAYMBIBAIOT aHAJOTWYHbBIC 3adaHus
Ipyr miast apyra. Tak, moadupasi MHOTO3HAYHOE IeIMMOE W OXHO3HAYHBIM JEINTENb,
KpaTHBIA IEeIMMOMY, OHU HILYT CpeAy IPOYMX TaKOi CII0COO, KOTOPBI MO3BOJIMI
OBI, HE BBITIONHSA HeJeHUs, y3HaTh, OymeT JIM NeJMMOe KPaTHO IEeJUTENTIo. DTo U
TIPUBOANT K HOCMAHOBKe caedyiouieli y4eOHOl 3a0avu Ha KOHCHMpPYupoeawnue
MPU3HAKOB NIEJTMMOCTH, KOTOPBIE PAacCMaTPUBAIOTCS CICAYIOIIMMM TPYIIaMu: Je-
Jumoctb Ha 2, 5 u 10, Ha 4, 25 u 100, Ha 8, 125 u 1000, Ha 9 u 3.

Tpu mepBBle TPyIIBI 060CHOBBIBaIOTCS AenuMocthio 10 Ha 2 1 5, 100 Ha 4 n
25, 1000 Ha 8 u 25. JlenumMocTh Xe Ha 9 U 3 ycTaHaBIMBAETCsS C OIMOPOM Ha COOT-
BETCTBYIOIIME TaOJWIIBI YMHOXeHUsI. PaGoTass Ham mpu3HaKaMu AETUMOCTH, yda-
IMecss TeM CaMbIM OTPa0aTHIBAIOT YMHOXCHUE M JeJCHWEe MHOTO3HAYHBIX YHCE.
PaccmarpuBaroTcsl «cocTaBHBIE» MPU3HAKU JeauMocTh Ha 6, 12, 15, 18, 20 u T. 1.
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4 KJIACC

B 4 xyacce mpomosrkaeTcss 3HaKOMCTBO C YHCIAMH, a UMEHHO € JeCATHYHbIMH
JPOOSAIMH KaK YacCTHBIM cCJydaeM IMO3WIIMOHHBIX CUCTEMAaTUYECKUX ApoOeil B pas-
JIMYHBIX CUCTeMaX CUMCIeHMsS. TakuM o0Opa3oM, mepeast yueOnas 3adaua CBsiza-
Ha C M3MEpPEHMEM M BOCCTAHOBJICHMEM BEJIMYMHBI, 3HAYNUTEIBHO MEHBIICH MCXOMI-
HOIl (OCHOBHOI) MEPKH.

BBeneHre MO3MIMMOHHBIX CHCTEMATHYECKHX Jpo0eil 00yCIOBICHO IpeXae Bce-
ro TeM, 4TO, 3aBepiliasg M3yYeHHE IOHITHS MHOTO3HAYHOTO YHWCIa M JEUCTBUU C
YyycjIaMU, 3aJaHHBIMA M3HAYaJbHO B Pa3IMUHBIX CHCTEMaxX CUMCICHMS, ydalluecs
BHOBb BO3BpAILAlOTCA K 3ajadye M3MEPEHUsS] U BOCIIPOU3BEACHUST BEJIMUMHBI B CHUTY-
allMy, Korma Ul M3MepeHMs (a 3aTeM W IS BOCIIPOM3BEIEHMS) JaHHON BEIUYM-
HBI TTOTpeboBaiach HE TOJBKO CHCTeMa Mep, INMOJYYEHHBIX IyTeM YKPYIHEHMS C
MOCTOSIHHBIM OTHOUIEHWEM MEXAy HUMM (OCHOBaHHWE CHCTEMbl CUMCIIEHUS), HO U
CHCTEeMa Mep, MOJy4eHHas IyTeM YMEHbIIEHUS MCXOOHOW MEpPHI B OJHO M TO XK€
YUCJIO pa3, paBHOE KO3MOUUMEHTY YKPYITHEHMUSI.

Hdpyrumu ciioBaMu, UISI U3MEPEHUST BEJMYMH, MHOTO OOJBIIMX MCXOTHON Me-
PBI, WCIIONB3YIOT CUCTEMY YKPYITHEHHBIX MEpP C ITOCTOSIHHBIM OTHOILICHHWEM, a I
M3MEPEHUST BEJIMYMH, MHOTO MEHBIIMX TOW € HMCXOOHOM Mephl, — CUCTEMY
YMEHbILIEHHBIX (IpOOJIEHbIX) MEep C TeM XXe€ OTHolleHHeM. Takum oOpa3oM, ydaliu-
ecsl TIOJIyJaroT HOBBIM BUM YMCeN — APOOHBIC, UMEIOIIUE Leayl0 U IpoOHyo (Toc-
Jie 3amaroi) Jactu. Yumcima paccMaTpuBaiOTCS B Pa3IUYHBIX CUCTEMax CUMCICHUS,
B TOM umciie aecsiTUuHOU. CTpOWTCS pas3psimHasi ceTKa, M JAr0TCs COOTBETCTBYIO-
II1Me Ha3BaHUsS paspsigaM, MOJYYeHHBIM B pe3yJbTaTe YMEHBIIECHMSI MCXOTHON Mep-
ku B 10, 100, 1000 u T. n. pas.

ITonyyeHHblEe HOBbIE BMIbI YMCEJ IMOJy4YaloT CBOE MECTO Ha YMCIOBOW TMpsi-
MO, C TTOMOIIbIO KOTOPOW OHM MOTYT CPaBHUBATBCS IPYr C IPYTOM U C W3BECT-
HBIMM BUIAMM YUCENI: ¢ HYJeM M ¢ OMKAaWIIMMM HATypaJlbHBIMHU UYHCIAMU.

WsMmepeHnst ¢ MMOMOIIBIO CHCTEMBI YMEHBIIEHHBIX MEp MOTYT OBbITh KOHEYHBI-
MU U OECKOHEYHBIMM, YTO IMPUBOAUT K TOSBJICHUIO HE TOJHKO KOHEUHBIX, HO U
OCCKOHEUHBIX OpoOeit, B TOM 4YMClIe MePUOAUYECKMX, KOTOpble OYyIyT paccMaTpH-
BaThcs Mo3xe (B 6 Kiacce).

OnHako TPeIMETOM MCCIEIOBAHUSI CTAHOBSITCS KOHEUHBIC NECATUYHBIC TPOOH.
BBoautcs onepauusi OKpyriaeHUsl ApoOeit.

KoHcTpyupoBaHue crioco00B BBITOTHEHUS ACHCTBUI ¢ TTO3UIIMOHHBIMU CUCTE-
MaTHUYECKUMU APOOSMHU, B TOM YHUCJIC U C JECATMYHBIMHU, TO3BOJIUT (PaKTUIECKH
OTpabaThiBaTh BCE NEMCTBUSI ¢ MHOTO3HAUYHBIMM YMCIIAMU, HE TpaTs Ha 3TO AOMOJ-
HUTEJIbHOE BpeMs Mepeld BBeIeHHEM Ipo0eii, UTO U IMPUAAET OCMBICJAEHHbIN Xapak-
Tep YMEHUSIM M HaBbIKAM CY€Ta B CBS3W C MCITOJB30BAHWEM €Tr0 B KayeCTBE Cpel-
CTBa ISl BBHITIOJHEHUST 00Jjice CIOXHBIX NEHCTBUIA.

Takas Jlormka TOCTPOCHUs MaTepuajia, KOoria Iocjie NeHMCTBUIA ¢ MHOTO3HAY-
HBIMM YHWCJIaMU TOSIBJISIIOTCS TOAOOHBIE MM IO CITOCOOY MX TOJYYeHUS U CIIOCO0Y
NEeUCTBUI C HUMU TO3UIIMOHHBIE CHUCTEeMaTU4YeCKHe ApPoOM, TMO3BOJSET ropasmno
1y0Xe TOHSITh 0000UIeHHbLIL NPUHUUN 00PA306AHUA NO3UUUOHHBIX HUCe.

ITosiBNeHVe HOBBIX BUAOB YHCEJ, B KOTOpPHIE BXOAAT HACCATUYHBIE IpOOH, a
TaKKe CIoco0 HaXOXAEHMs APOOW OT YMC/Ia U YWCIIa 10 ero ApoOM MaloT BO3MOX-
HOCTb BBECTU MOHAmMue npouenma (3T TeMa BBIHECEHa B pabOdyl0 TeTpaib).
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BeraucieHust ¢ necITMYHBIMU APOOSMM W TIPOIIEHTaMM BKIJIIOYEHBI B peEllleHUe
peabHBIX 3amad. Beob B yCIIOBHSIX PHIHOYHOW 3KOHOMUKHU YETOBEKY HEOOXOMUMBI
MPUHIUIINAIEHO HOBBIE YMEHUs, HEM30€XKHO CBSI3aHHBIE C MAaTEMAaTUKOI: TepeBOI
JNIEHEXXHBIX eIWHUII, CpaBHEHHWE 1IEH Ha TOBapbl M MHoOroe apyroe. MMeHHO Takue
3a/a4d U TpeOyIOT NEWCTBUI C AECATUYHBIMU APOOSMHU, OKPYIJIEHUs ApoOeit, BBe-
JIeHUs1 TOHSTUsS MPOLIEHTa U Ap.

Ocoboe MecTo B mporpamme 4 Kjaacca, 0 YeM MbI yXe Nucaau paHee, MpUHAal-
JIEXWT yXe M3BECTHBIM JeTsIM ¢ 1 Kiacca TIOHSATUSM NepUMeTpa, IUIOmAnu, o0be-
Ma U criocobaM MX HaxXoxaeHus. Bos3BpaT K 3TUM MOHSATHUSIM OOYCIIOBJIEH HE00XO-
IVMOCTBIO TIepexoia OT HEIMOCPEACTBEHHOTO M3MEPEHHSI BEIWYMH C ITOMOIIBIO 3a-
JAHHBIX MEPOK, BKJIIoYasl CTaHIApPTHbIE MEpbl, K MCIOJb30BaHUIO 20IM06bIX pe-
3yasmamoeé usmepenusa. Takoil MOIXOd MO3BOJSET OCMBICIUTL OCHOBHbIE NPUH-
uunot, JeXalle B OCHOBE CIIOCOOOB HAXOXICHMS IEPUMETPOB, TUIOIIANCH U 00b-
€MOB TeoMeTpUIeCKUX (UTYp, YIIIYyOJIsisi TeM caMbiM M3BECTHBIE T€OMETPUUECKUE
TOHSTUSI U OTKPBIBAasi HOBBIE.

Kypc matematukm 4 Kjacca 3aKaHYMBaeTCs BO3BpAaTOM Ha HOBOM YpOBHE K
pelieHnI0 TeKCToBBIX 3amad. CozmaeTcsl Takas ydeOHas CUTyalMsl, TIpU KOTOPOM
peOeHOoK, yXe yMesl pellaTh 3alayu, 3aJaeT cebe BOMPOCHI: «A 4TO XK€ Takoe 3ajaa-
ya? Kak oHa ycrpoeHa? M3 yero cocrour? Ilo KakuMm Mpu3HaAKaM MOXHO 3agayu
cpaBHMBaTh? YTO HEoOXOMMMO 3amucartbh, O 4YeM COOOIIUTH NPYroMy YeJOBEKY,
YTOOBI OH CMOT B TOYHOCTH BOCCTAHOBUTBH TEKCT 3ama4yu?», T.e. IPOUCXOAUT YIIyO-
JICHWE TIpeNCTaBICHUs O 3amade, MPUHIIMIIAX ITOCTPOSHMST TEKCTa, CIIOocobax ee Mo-
JEIMPOBaHMS C TIOMOIIBIO HE TOJBKO CXEMbl, HO M KpaTKOW 3alucH, Mpeodpa3oBa-
HUSIX, KOTOpbIE CO3MaI0T YCJAOBUS [UIS BBEAEHHUSI B MOCJEOYIOLIMX KjaccaX TOXIe-
CTBEHHBIX MpeoOpa3oBaHMiA, JIEXKAIIMX B OCHOBE aJre0panveckoro Crocoda peiire-
HWS ypaBHEHWI, a 3HAYWT, W 3amad, pPellaeMbIX ¢ UX ITOMOIIBIO.

Kak mpaBwio, mereil yyar peliaTth 3amadd IO OCHCTBUSM, C OMOPOI Ha KOTO-
pBle M COCTaBIsSIETCS MaTeMaThyeckKoe BbIpaxeHne. OQHAKO MOTPEOHOCTH B €T0
COCTaBJICHUM IJIsI peOeHKa HeT, Belb 3adaya yxe pelneHa. Takoil cmocob obyue-
HMSI peuleHuIo 3aaay (Kak W APYruM, He MeHee 3HAaUYMMbIM TeMaM IpOTrpamMMbl)
eCTh HE YTO MHOE, KaK OOy4eHHe OT YaCTHOTO K OOIIeMy, B TO BpeMsl KaK oOyde-
Hue B pamkax cuctembl JI.b. DnbkoHuHa — B.B. JlaBblnoBa HOMKHO CTPOUTHCSI C
TOYHOCTBIO O HA0OOPOT: OT OOIIEro K 4acTHOMY. DTO 3HAYUT, ABUTATHCS HYXKHO
HE OT JEMCTBUI K COCTaBJICHWIO BBIpaXXeHUSI (MM ypaBHEHUs), 3HaYCHHE KOTOPO-
T0O U MOXET OBbITh HaMIEHO MOCJIeN0BaTEIbHBIM BBHIITOTHEHUEM apUDMETUYECKUX
nelictBuil. [loaToMy cHavana JeTH ydaTcsl COCTaBISITh pa3jMyHble MaTeMaTUYeCKue
BBIpaXXeHUs (MJIM ypaBHEHHUs) C OIOPOI Ha cXeMmy, KOTopas CTPOUTCS IO XOIy
OCMBICJICHUsI 3aJadd, a JIUIIb 3aTeM IS HaXOXIEeHWs 3HAaYeHWS] BbIPaKeHUS
BBITIOJTHSTIOT JIEMCTBUSI.

HTtak, ocHOBHOE cojiepXaHMe Kypca MaTeMaTUKU — (POpMHMpOBaHUE TTOHSTHUS
pallMOHAJIBHOTO YMCJIa — MPEICTaBICHO KaK IOCIeI0BaTeIbHOCTh CTPATErMYECKUX
(KJIOYEBBIX) YYEOHBIX 3amau: (OPMUPOBAHUE TMOHATUSI BEJIUYMHBI, T. €. BBEIECHUE B
00J1aCTh OTHOIICHUS BEJIWYWH, PACKPHITHEC OTHONIEHWS BEJMYMH KaK BCeoOIIei
dopmBI yncna, mocienoBaTeIbHOE BBEIeHWE Pa3IMYHbBIX YACTHBIX BUIOB YUCEN KakK
KOHKpEeTH3alrsl OOIIEro OTHOIICHUSI BEJIMUMH B OINPEAEICHHBIX YCIOBUAX, ITOCTPO-
eHre O0OOIICHHBIX CIIOCOOOB NCHCTBUI C YMCIAMU.

Peanuzanusa onvcaHHOTO MaTeMaTUYECKOTO COMEPXKaHUsS BO3MOXKHA JIMIIb MPHU

22



YCJIOBUY TOTOBHOCTM YYUTEJNsI OPraHU30BaTh COTPYIHUYECTBO IEeTell, TpeOyeT OT
Hero oco0oii opraHM3alMyd Y4eOHOH JeATeIbHOCTH ILIKOJIBHUKOB B (popme mocra-
HOBKM W pElIeHUs] MMM Y4eOHBIX 3alay MOCPENCTBOM YHUBEPCATbHBIX YYEOHBIX
nevictBuii (B.B. laBbinoB). B xome Takoro oOy4eHUS] U MPOUCXOASIT OTKPBITUE U
YCBOGHHME TIOHSTUIA, KOTJA JETU TPU yJaCTHU YIWUTENS JODKHBI CHA4aAa 0CO03-
Hamov nompe6HOCMb VIMEHHO B CaMOM TIOHSITUM, CIIOCOOE NEWCTBUsS, a 3aTeM
CKOHCmpYupoeams €ro, BCTyNasi B COAEPXATENbHBIN yueOHblil Oduaroe Kak co
CBEPCTHUKAMU, TaK M C YYUTeJIeM, 4TO TpeOyeT OT MOCJEeTHEro HOBOI Menaroru-
YECKOW MO3WLIMM, MO3BOJISIIOLIEN peasn30BaTh LENM W 3aJadyM, MOCTaBJIEHHBIE B
®enepaTbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe.

nMPOrrAMMA
1 KNNIACC (4 4x33 Hen. = 132 y)

Tema 1. BoiaeneHue cBOWCTB npepgmMeToB. BenuumHbl n oTHOWweEHNS
Mexay HuMu. OTHOLleHne paBeHCTBa-HepaBEeHCTBA NPU CPaBHEHUU
npeaMeToB Mo BbIOpaHHOMY NpuU3HaKky (68 )

1. HenocpencTseHHOe CpaBHeHHE NpeAMETOB MO pa3HbIM Mpu3HaKam: dopme,
1IBETY, MaTepuainy, IJuHe (IIMPUHE, BBICOTE), TMIOLIAAU, 00bEeMY, KOJIMYECTBY
(KOMIUIEKTHOCTH TIO COCTaBY 4YacTeii), Macce, pacIioJIOXEHUIO Ha TUIOCKOCTH U B
npocTtpaHcTBe. CpaBHEHUE TIPEIMETOB MO 3TUM IpU3HAKaM.

IlepuMeTp Kak IIMHA «TPaHUIIbI» JIIOOOH TUIOCKOI T€OMETPUYECKON (UTYpPHI.

IloHsiTUEe O PaBHOBEIMKOCTU M paBHOCOCTaBAeHHOCTU ¢uryp. CyliecTBeHHbIE
pasiuuug Mexy mnpsiMoil, jyyom, oTpe3koM. [IpeacTtaBieHue o JOMaHOU, yrie.
CpaBHeHue yriaoB. [lonbop mpeaMeToB UM reoMeTpUuecKux (puryp mo 3agaHHOMY
MPU3HAKY.

2. MoaemupoBaHue OTHONIEHW PaBEeHCTBA M HEPABEHCTBA MEXKIY BeJH-
YHHAMU:

npeaMeTHoe: C TMOMOIIBIO TOJIOCOK;

rpaguyeckoe:

a) C MOMOIIBIO KOMUPYIOIIET0 PUCYHKA;

0) C MOMOIIBIO OTPE3KOB;

3HAKOBOE:

a) C TOMOIIBIO 3HAKOB «=», «#»;

6) ¢ moMOIIbI0 OYKB M 3HAKOB «=», «>», «<» (dopmynsi 4 =B, A > B,
A<BurT.n).

Kracc BennunH. CpaBHeHUE BEJIUMYMH C MOMONIBIO MOCPEIHUKA, PABHOTO OJ-
HOM M3 HuUX. TpaH3UTHMBHOCTb OTHOILIECHUI «paBHO» (ecitu A =B u B=C, 1O
A =C), «oonpme-MeHbme» (eciu A>B u B>C, o A>C;, ecou A<B n
B<C, o ALC).

Ilepexon oT AeWCTBUII ¢ MpeaMeTaMu K cxeme U (opmyie. BoccrtaHoBiaeHue
cxembl 110 ¢opMmysie M HaobopoT. IIpeoOpazoBaHust cxem U Gopmya. Ces3b MexX-
Iy HUMMU.

CpaBHEHHE «II0 KpacoTe» CIoco0oB Hamucanus mudpsl 1. Kinaccubpukanus
BceX M(p HAa OCHOBAaHWM CpPaBHEHMSI MX IO COCTaBY 3JEMEHTOB M (opMe Ha TpH
TPYIIIIBL:

a) uudpsl 1, 4, 7;
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6) uudps 3, 5, 2;
B) uudpsl 6, 9, 8 u 0 ¥ UX Mocjeayollee HalUCaHKe.

Tema 2. CnoxeHune N BblYMTaHUE BEeNINYMH (52 4)

1. CnoxeHne ¥ BbIYMTAHHE BEJMYMH KAK CIMOCOO Mepexola OT HEPABEHCTBA K
paBeHCTBY M Hao0OopoT. Tpu criocoba ypaBHUBaHUSI BeIWYMH. BBemeHue 3HAKOB
«UTIOC» U «MUHYC». BBIOOp criocoba ypaBHUBAHUS B 3aBUCUMOCTHM OT YCJIIOBHMII €ro
BeIMoIHeHUsA. OMMcaHue OIepalliy ypaBHUBAHUS C IOMOINBIO cXeM U (OpMYyII.
CBa3b Mexay cxeMoit u (opMyioil. M3ameHeHne cXeMbl TTpU U3MEHEHUU (DOPMYITBI
1 HaobopoT. ToxaecTBeHHbIE TpeoOpa3oBaHus GHopMyJI.

Pelrenue TekcToBbIX 3aay (¢ OyKBEHHBIMU JaHHBIMU), CBS3aHHBIX C YBEJIUYE-
HUEM WM YMEHBIICHHEM BEMYMH (OTHOIIEHUS «OOJbIIE Ha...», «MEHBIIE Ha...»).
CocrapiieHre TEKCTOBbIX 3aaau 1o cxeme (dbopmyse). [lonbop «momxomsiiux» 4u-
cell U pelleHUs 3amayi ¢ TOYKW 3pEHMUS:

a) cloxera 3amayu;

0) BBIMOJHUMOCTHU NEWCTBUS;

B) BBINOJHEHUSI NEUCTBUS KOHKPETHBIM PeOEHKOM (Oropa Ha AOIIKOJbHYIO
MOJATOTOBKY).

2. CrnoxeHue W BbIYHTAHME BeJIMYMH KAK CMOCO0 pelieHWsi 3a7aYd Ha BOC-
CTaHOBJIEHHE IeJIOr0 WM 4YacTu. [loHsATHe yacTu M 1iejgoro. MoaenrnpoBaHHE OT-
HOIICHWI MEXIy 4YacTIMHU M LEeJbIM B BHUAE CXeMbl, (JOPMYJIbl U 3alUCH C TI0-
MOIIBIO «JTYYUKOB» (3HAKOrpauyeckoil 3amucu).

Bzaumonepexonbl OT OJHUX CPEACTB (DUKCALMU OTHOIICHUN K JPYTUM.

Beenenue crenMaabHBIX 0003HAYEHUI VIS 9acT M 1ejioro: A + A= ©

HaszBaHKMS KOMIIOHEHTOB TPU CJIOKEHUM U BBIYMMTAHWUU U UX CBSI3b C IOHSTH-
€M YacTHU U LIEJOTO.

OTHOCUTENIBHOCTh TIOHATHUS YacTU M 1esoro. [lombop «momxomsumx» 4uces K
¢dopmynam. CocTtaB ONHO3HAYHBIX 4yucesl. Pa30uMeHue Ha 4acTU U COCTaBJIeHUE U3
yacTeil BEeJIMYMH, FeOMETpUYECKUX (GUTyp Ha IUIOCKOCTH M TeOMETPUUYECKUX Tesl B
MPOCTPAHCTBE.

VYBenuueHre ¥ yMeHbIIeHUE BeJUYUHBIL. [IOHSATHE HYIEBOM BETWYMHEI.

CKOOKM Kak 3HaK, ITOKa3bIBAIOUINN APYIYIO MOCICA0BATEIbHOCTh BBIITOTHEHUS
ornepanuii Hax BenuuuHamu: A — B—C=A4— (B + C).

CBolicTBa ornepaluy CJIOXEHUS BEJIUYUH: MEePEeMEeCTUTEIbHOE U COYeTaTesb-
Hoe. CocTaBjieHUe U pelleHHWEe TEKCTOBbIX 3alay ¢ OYKBEHHbIMU JaHHBIMKA Ha Ha-
XOXJIeHWe JacTu U 1eoro. CBs3b 3amay Ha ypaBHUBaHWE BEJIMYMH C 3adadyaMu Ha
HaxOXJIEHWe YacTH U IIeJIOTO.

3. Ilonsarne ypaBHeHmaA. OlpeneficHNe 3HAUYEHUS OTHOTO M3 KOMIIOHEHTOB C
OIOPOM Ha MOHSATHUSA «4aCTh» — «1eJioe». [lombop «moaxomsamux» 4ucen K hopmy-
JlaM (oropa Ha IOIIKOJbHYIO MOATOTOBKY) M Hao00poT. OnucaHue YMCIOBBIX BbI-
paxeHuit ¢ oMoIlbl0 OYKBEHHBIX (POpMYJ KaK 3afaya Ha MX BoccTaHOBJeHuUe. Pe-
IeHNEe TIPUMEPOB «C CeKpeTaMU»: CJIOXEHWEe M BBIMMTAHME B IpelesiaX IecsiTKa ¢
OITOPOI Ha JOLIKOJIBHYIO MOATOTOBKY. «KpyroBbie» MpuMepbl, «MarundeckKue» Tpe-
YTOJIbHUKM W KBamgpatbl. CocTaBlieHHE OEThMHU IIPUMEPOB «C ceKpeTamu». CpaBHe-
HHUE BBIPAXEHUII C YMCIOBBIMU M OYKBEHHBIMM JaHHBIMU. PelieHue 3amad c 1mo-
MoOIIbI0 ypaBHeHMI. [Tombop BMecTo OYKB MOAXOMSIIMX YMCEN K TEKCTOBBIM 3aia-
YyaM, BbIPAXEHMSIM, YPAaBHEHUSIM.
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Tema 3. BBegeHue noHsatus uucna (12 y)
Ilepexon oT HemoCpeaCTBEHHOTO CPABHEHMS BEJUYMH K ONOCPEIOBAHHOMY.

CpaBHeHUe:

a) C MOMOLIBIO MOCPETHMKA, PABHOTO ONHOW W3 CPAaBHUBAEMBIX BEJIWYMH (Ha
OCHOBE TPaH3UTUBHOCTHU OTHOIICHMIA);

0) ¢ MOMOUIBI0O MEPKMU ISl U3MEPEHUS CPAaBHUBAEMbIX BEJIMYMH, Oyaroaaps
KOTOpOil oOHapyXuBaeTcsl KpaTHOCTh oTHowmenwmit: A/E n B/E, tne A u B — cpaB-
HUBaeMble BEIWYUHBI, a £ — TpeTbsl BeIWYMHA TOTO XK€ pona, T. €. MepKa.

TTonGop MepoK, yIOOHBIX JJIsI U3MEPEHUsT JaHHOM BEJIMUMHBI, U MOJ00p BEIv-
YUH, YIOOHBIX AJIST MU3MEPEHMs] JaHHOU Mepkoil. IIpocThle M COCTaBHBIE MEPKH.

[MomGop MmOmXOnsAIINX MPEIMETOB, MCIOIb3YeMbIX B KaueCTBE MEpKMU.

WNHCTpyMeHTHI: LIUPKYJb, JTMHENKA, YroabHUK. O3HAKOMJIEHUE CO CTaHIapTHBI-
MW MepaMU [UTMHBI, TUIOMIAN, 00beMa, MAacChl, YIJIOB.

3HAKOMCTBO C APYTMMU BUAAMU BEIUYUH: BPEMSI, CKOPOCTb, CTOUMOCTD.

MnaHupyemMble pe3ynbTaTbli OCBOEHUS NPOrpamMmbl U
XapaKTepucTuka AedTesIbHOCTU yYalluxcs

K konuy nepeozo kaacca demu naywamcs:

e BBIICIATH pa3HbIe CBOMCTBA B OJAHOM IpEIMETe M HEMOCPEACTBEHHO CpaB-
HUBATh MPEIMETHI 10 Pa3HbIM MPU3HAKaM: 1O JIuHe (IIMPUHE, BBICOTE), IUIOMIA-
o, o0beMy, Macce, KOIM4ecTBy, dhopme, IIBETy, MaTepuay, yriaM U 1p.;

e MOJEIMPOBATh OTHOLICHUS PABEHCTBA M HEPABEHCTBA BEJIMYMH C TTOMOIIBIO
0oTpe3KoB (rpaduyecKoe MOAEIMPOBAHME) M C IIOMOINBIO OYKBEHHON (hOPMYJIBI
(3HaKoOBOE MOJEIMPOBAHUE);

e TMPOM3BOIUTHL CJIOXKEHHE M BBIUMTAHUE BEJIUYMH IMPU Iepexofe OT HepaBeH-
CTBa K PaBEHCTBY M OOpaTHO; WCCJIENOBaTh CUTYyalluu, TPeOYIOIIMe CpaBHEHUs Be-
JIMYVH W 9UCET, UM COOTBETCTBYIOIIUX;

e OIMMCBLIBATH SIBJICHUSI U COOBITHSI C TIOMOIIBIO BEJIVYMH;

e IIPOrHO3MPOBATh PE3Y/IbTAaT CPABHEHMS BEJIMYUH IIyTEM WX OLEHKM M IIPH-
KUAKU OYmyILIero pesy/brara,;

e CTPOUTb TIpaduyeckue MoIeaMd OTHOIIEHUM (CXeMbl) MPU pPEIICHUU He-
CJIOXHBIX TEKCTOBBIX 3amad (C OYKBEHHBIMU WJIM YMCIOBBIMUA TaHHBIMM), CBSI3aH-
HBIX C YMEHBIIICHUEeM WM C YBEJIMYECHUEM BEJTMUYWH; COCTABISITh TEKCTOBBIC 3amadd
no cxeme u Gopmylie; TPUIYMBIBATb BMECTO OYKB <«ITOAXOISAIINE» 4YWCIa U 3aMe-
HSTh YMCJIOBBIE JaHHbIE OYKBEHHBIMU;

e BJIAfeTh MOHATHEM YacTH M LIEJIOr0, YMETh OMKCHIBATh OTHOILIEHMS MEXIY
YacTSIMU U LEJbIM C TMOMOIIBIO CXeM U (hopMyJ;

e pa3buBaTh GUTYphl HAa YaCTU M COCTaBISATH 1€J0€ M3 YacTell TUIOCKUX U
00beMHBIX GUTYD;

e pellaTh ypaBHEHUs TWMA @ + X =8, a — X =8, X — a = 6 C ONOopoil Ha
CXeMy,

e BBLIMTOJIHATH CIOXEHHEe M BblUMTaHUE B mpeaeiax 10;

e IIPEICTABJIATh COCTaB YMCEJ IEPBOIO JAECITKa C OMOPOi Ha JOLIKOJbHYIO
MOATOTOBKY Ha OCHOBE IMOHSTHUSI YaCTU U IIEJIOTO;

e U3TOTaBIMBAaTh W KOHCTPYMPOBATh MOJEIW TeOMeTpWuecKuX (uryp, mpem-
JIOXKeHHBIE B pabodeil TeTpaau, MmepeKpamBaTh WX IMPU CPaBHEHUU TLIOIIANCH.
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2 KNNACC (4 4 x 34 Hea. = 136 y)

Tema 1. BeegeHne noHatusa umcna (npopomkeHue) (35 y)

1. 3amaya HemocpeACTBEHHOTO W ONMOCPEIOBAHHOTO CPABHEHHS BEJIMYHH:

a) moabop MepKW, paBHOM NaHHOU BeJIMYMHE (TTOBTOPEHME);

0) mombop MepoK, YIOOHBIX JUISI U3MEPEHUS BEJUYMHBI, U TMOAOOP BEJIUYUH,
YIOOHBIX JUISl U3MEPEHUsI JaHHOU MEpKOM.

[Ipocteie u coctaBHble Mepku. [lombop mnpeamMeToB, YIOOHBIX UISI UX
WCTIONBH30BAHUSI B KA4eCTBE MEPKHU. 3HAKOMCTBO C IPUOOpPaAMU U WHCTPYMEHTaMU,
HCTIONB3YeMbIMU [IJISI CPABHEHUSI Y BOCIPOM3BENEHUS] BEJIMYMHBI CTAaHAAPTHBIMU
MepaMU UIMHBI, TUIolany, oobemMa, Macchl, YIJIOB.

2. JleiicTBue uaMepeHus. Yucio kak pe3ynbTaT MU3MEPEHMs] BEIMYMHBI U KakK
CPENCTBO /I €e BoccTaHOBIeHUS. KOMITOHEHTH! AeMCTBUS MU3MEpPEHUs: BeJIMYMHA
(A), mepka (E), yucio (n) v CBSI3b MEXIYy HUMHU. 3aMUCh YUCIA Kak pe3ysbTara
U3MEpeHUss M CcYeTa C TOMOIIbI0 METOK, CYMUTATOK W C TOMOIIbIo 1udp B
pa3TUYHBIX HyMepauusx (apabckasi, puMcKasi, ClaBsHCKas U Ap.).

[MocTpoeHue BenMUMHBI IO MEPKE U YHUCIY; MOAOOpP M M3rOTOBIEHUE MEpPKU
MO 3aJaHHOU BENWYMHE W YUCITy. 3aBUCUMOCTb OJZHOTO M3 TPeX KOMIIOHEHTOB
(A/E = n) oT U3MeHEeHUs IPYroro Ipu IOCTOSHHOM TpeTbeM ((haKTHUUeCKH pedb
UIeT 0 (PYHKIMOHAIBHON 3aBUCUMOCTH).

3. YucaoBasa npsamvas. CpaBHeHNE BETMYUH C TTOMOIIBIO YUCIOBBIX 3HAYEHUN.
[MoctpoeHue yuciaoBoil mpsiMoii. M3o0paxkeHre Yucean Ha YMCIOBOM MpSIMO (OT-
pe3koM M Toukoii). [ToHsITHe IIKaabl. 3HAKOMCTBO C MPUOOpaMM U TMpeaMeTaMu,
MMEIOLMMHU IIKaNbl: JUHEHKOW, BecaMu, yacaMl, MEPHbIMU €MKOCTSIMU, TWHAMO-
METPOM, CIUJOMETPOM, TEPMOMETPOM, TPAHCIIOPTUPOM U Ap.

YcnoBus cyumiecTBOBaHMSI YMCJIOBOW MPSIMOM, YMCIOBOTO Jy4ya, YUCIOBOIO
Kpyra: HAUIMYMEe Havyaja OTcueTa, HalpaBlieHUs, eNMHUYHONW Mepku (1mara). Yucio
0 kak pe3ynbTaT U3MEPEHWs] HYJIEBOU BEJIWYMHBI €AMHUYHON MEpKOW U Kak
Hayajo OTCYeTa Ha YMCIIOBOM IPSIMOM.

CpaBHeHMe 4yKces Ha uuciioBoil mpsiMoil. Ilocnenytoniee u mpeabiaylee Yuc-
Ja. beckoHeYHOCTh uncaoBoro psna. JIuHelka Kak Mojeflb YMCIOBOW IMPSMOIA.

Pemienue TekcToBeIx 3amay. Mcronb3oBaHMe AMarpaMm.

Tema 2. CnoxeHue u BbldUTaHUe 4Yucen (24 y)

1. Pa3HocTHOe cpaBHeHHEe 4YHMCeJ W CJOXKEHHEe M BBIYATAHUE YHCEJT C
NOMOIBIO:

a) IBYX JIMHeeK (CTaHIAPTHBIX M M3TOTOBJIEHHBIX) KaK MOJEJeil ABYX 4YMCIIO-
BBIX TIPSIMbIX;

0) IBYX YMCJIOBBIX MPSIMBbIX;

B) OIHOI YMCJIOBOI MPSIMOM.

2. IlpucyuThIBAHME W OTCYMTHIBAHHWE KAK HOBBI CIOCO0 HAXOXKIEHHS CYMMBI
M Pa3HOCTHU B YCJIOBUSIX OTCYTCTBUSI HEOOXOIMMOTO UYWCIIA JIMHEEK IpU Tpex u 00-
Jiee CliaraeMbix.

PenieHne u coctaBieHre MaTeMaTHMYeCKUX BBIPAKCHUl, YpaBHEHUI M 3a1ay C
3aMEHOI OYKBEHHBIX JaHHBIX Ha YMCJIOBbIE NaHHbIe (B Mpenenax aecsarka). Ha-
XOXJ/ICHUE 3HAUEHUS] YMCIIOBBIX BbIpaXeHUIl co ckoOKamu. OmpeneseHre U u3Me-
HeHUe TIopsiIKa NeHCTBMI C OMOpOoil Ha cxeMmy. PelleHuWe pa3iuvHBIX 3amady Ha
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CJIOXKEHME U BBIYUTAHUE C 110)160p0M:
a) «I10AXOOAIIMX» YUCEI K 3aJaHHOMY CIOXKETY,
6) CIOXKETOB K CX€MaM C 3aJaHHbBIMM 4YuCJIaMU.

Tema 3. MHoro3sHavHble yucna (35 y)

1. Hadop m cuctema MepoK. 3amayu Ha M3MepeHHWe-OTMEpUBAHHUE C TIO-
MOILIbIO Habopa MepoK. YTopsijouMBaHUE UM 00O3HAauYeHUE MepoK B Habope. Bbl-
00p M3 JAHHBIX MEPOK TIEPBOI <«ITOAXOMSIIEH» MEPKHM. 3alich pe3ybTaTa M3Me-
peHUsI BEJIMYMHBI HAOOPOM YIOPSAOYEHHBIX Mep (OT Oojblleil K MEHbIIEeH) B
dopme Tadauubl. CBsI3b «<HOMEpPa» BbIOPAHHOM MEPKM C KOJIMYECTBOM LIM(pp B 3a-
miucu yucia. [loHsaTtre paspsina. 3amadya Ha HEOOXOAMMOCTb YCTaHOBJEHUS OTHO-
meHusT Mexay Mepkamu. OTHOIIEHHWE «B... pa3 OOJbIle», «B... pa3 MeHbIIe». Pe-
IIeHWe 3a7ad ¢ 3aJaHHBIM OTHOIIEHHEeM. 3aMeHa TaOJWIbI IS 3allMCH pe3yJibTa-
TOB M3MEPEHMS «3arOTOBKAMU».

Ilepexon oT Habopa mepok, B KOTOPOM OTHOILIEHHE MEXAY MEpKaMu IPOU3-
BOJIbHOE, K CHCTEME MEPOK C TOCTOSSHHBIM OTHOILEHHWEM MEXIYy HUMU (OCHOBa-
HHUE CHUCTEMBbI CUMCIICHUS).

2. Tlo3unuoHHBIE CHCTEMBI CYMCHeHusA. [ToHSTHE MHOTO3HAYHOTO TTO3WITMOH-
HOTO YMCJIa KaK pe3yibTaTa MU3MEPEHUS] BEJIMYMHBI CUCTEMOU MEpOK C 3aJaHHBIM
OTHOIlICHWEM (OCHOBaHME CUCTeMbl). UTeHMe M 3amuch 4ucel B pa3IMYHBIX CHC-
TeMax CYMCIeHUs. MecTo HyJs B 3allMCM MHOTO3HAYHBIX 4ucen. IToHsTue 3Haya-
ILIero HyJas B 3alMCUM MHOTO3HAYHOro yucia (KOraa HyJldb B CepelMHE U Ha KOH-
Ile) ¥ He3Havalero (mepen crapuimMm paspsimom). CpaBHeHUE MHOTO3HAYHBIX M-
CeJI ¢ TIOMOIIbIO YMCIIOBOW TPSIMOW M TIOpa3psTHOE CpaBHEHME YUCEIN, B3ATHIX B
omHO# cucteme cumcieHus. [IpencraBieHue 4Yuciaa B BUAE CYMMBI Pa3psiTHBIX
claraeMbIX, 3aMeHa CYMMBbI Pa3psITHBIX CJIaraéMbIX YKCJIOM.

3. JlecATHYHASA CHCTEMa CUYMCJIEHMSA KaK YACTHbIA CJIy4ail MO3WIIMOHHON CHC-
TeMbl cYHCJeHHs. UTeHue M 3amuch JIOOBIX MHOTO3HauyHbIX yucesl. HasBaHus
MepBbIX YeThipeX pa3psinoB. CpaBHEHME MHOTO3HAYHBIX YHMCEIL.

Pemenne TeKCTOBBIX 3amad.

Tema 4. CnoxeHue M BblMMTAHUE MHOrO3Ha4YHbIX Yucesn
B pa3HbIX CUCTEeMaXx cuucneHus (42 4)

1. IlocTanoBKa 3ama4M Ha CJIOXEHHWE W BBIYMTAHME MHOTO3HAUYHBIX UMCE]
KaK Tepexonl OT CIoco0a MPUCYUTBIBAHUS W OTCUMTBHIBAHUS K KOHCTPYMPOBAHUIO
croco0a BBHITTOJHEHUST IeHCTBUN «B CTOJIOUK».

2. KoHcTpyHpoBaHie crnoco0a CJIOXKEHHsS M BbIYMTAHHSA MHOTO3HAYHBIX YHMCE.
TTopa3psiAHOCTh CAOXEHUSI M BBIUMTAHUS KaK OCHOBHOM MPWHIMIT MOCTPOECHMUS
3TUX OEWCTBUII. 3alUCh MPUMEPOB «B CTOJOMK», B KOTOPBHIX MMEIOTCS YMCia C
OIMHAKOBBIM M Pa3HBIM KOJUYECTBOM Pa3psiioB.

OnpeneneHnue pa3psnoB, KOTOPHIE «IIEPETOJHSIIOTCS» MPU CIOXEHUM, MyTeM
CpPaBHEHUSI CyMMbI OJHO3HAUHBIX YMCEI B pa3psle C OCHOBAaHWEM CHUCTEMBI CUMC-
neHust. Omopa Ha cOCTaB 4yucila — OCHOBaHME CHUCTeMBbI cuuclieHus. «Pa3doueHue»
pa3psimoB MpH BelyMTaHuU. OTpenesieHre CWIbHBIX M CIa0bIX MO3ULIMI 4ucesl B
paspsine. OnpeneneHue konudectBa Hudp (pa3psiioB) B CyMMe U pa3HOCTU.

3agaya Ha HaXOXIEHHME 3HAYCHMST KaxXAOW paspsmaHOM eAWHUIBI (LUGpHI
KaXIoTo paspsiia) MCKOMOM CyMMbI MM pa3HOCTH. [locTaHOBKa 3amayy Ha Ha-
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XOXIEHUE CYMMBbI OJHO3HAYHBIX 4HceNl (TaGIMYHBbIE CIIydaud CIIOXEHUs) W obpar-
HOI 3aJayd Ha BBIYUTAHME.

CocraBlieHre U TTOAOOpP MOAXOASINNX MaTeMaTUYECKUX BBIPAKECHWII ¢ MHOTO-
3HAYHBIMUA YMCJIAMM JIJI PEIIeHUs TEKCTOBBIX 3alay, B TOM YKCJIEe 3a1a4d Ha IT10-
CTPOCHUE IMarpamM.

3. Tab6ianunoe ciokeHue W BbiuMTaHue. [locTpoeHue TaGaUI] CIOXEHHUS OJI-
HO3HAaYHBIX 4YMCeJ Ha MHOXECTBE LIEJbIX HEOTpHUATENBbHBIX uncen. Tabmuma Iu-
¢aropa.

Hccnenosanue tabnuubl cioxeHusi. McnonbzoBanue tadauibsl [Tudaropa kak
CIPaBOYHMKA.

[MocraHoBKa 3amayu 3arOMUHAHMS TAOJIMYHBIX CIydyaeB U BBIACICHUE <«TPYI-
HBIX» CJIy4aeB CJIOXKEHHUS C TEePeXoaoM uepe3 necaTok. MccaenoBaHue 3aBUCMMOC-
TH IUGPBI B pas3psiie eIVMHUL] CYMMBI OT M3MEHSIOIIErocd CJIaracMoro Kak OCHO-
BBl HENPOU3BOJIHHOTO 3aITOMMHAHUSI CYMMBI.

HaxoxneHue cymMMBI MHOTO3HAuHBIX 4YMcesl. PelleHme TeKCTOBBIX 3amad, B
KOTOpBIX OYKBEHHBIC NAHHBIE MOTYT OBITH 3aMEHEHBl MHOTO3HAYHBIMM YHCJIAMU.
CocTraBiieHMe U pellleHUe ypaBHEHUI, MaTeMaTUYECKUX BBIPAKEHUI ¢ MHOTO3HAY-
HBbIMM YMCJIAMM MO CXEMe.

Brimenenue TaGMMUYHBIX CilydaeB BblYUTaHMSA. KOHCTpyMpoBaHUE CITOco0a BbI-
YUTAHUS C TIEPEXOOOM uepe3 HecITOK. [IMChbMeHHOE CIIOXEeHHWEe UM BBEIYMTaHME
MHOTO3HAaYHBIX YMCEJ, 3aJaHHBIX B 3aJadyaX, YpaBHEHUAX M BbIpaXeHUsAX. Mc-
MOJIb30BaHNE KaJIbKYJISITOpPa MPH TPOBEPKE.

KoHcTpyupoBaHue NMpHeMOB YCTHOTO CJIOXEHUSI M BBIYUTAHMSI MHOTO3HAYHBIX
Yyucesl, KOTOpPhIE CBOMSITCSI K BHETAOJMYHBIM ciiydassM B mpenenax 100.

Pemrenyie TeKCTOBBIX 3amay.

MnaHupyemble pe3ynbTaTbhl OCBOEHUSI NPOrpamMmbl U
XapaKTepucTuka AesiTesibHOCTU y4yalmxcs

K konuy emopoeo xaacca demu naynamcsa:

e IIOJIB30BAThCS ITOHSTHEM HATYPaJbHOIO YMC/Ia KaK YHUBEPCAIbHBIM Cpel-
CTBOM CpaBHEHUsI BEJIMYMH IIPU IEpPEXOde OT HEMOCPEACTBEHHOTO CPAaBHEHHUSI K
OIIOCPEIOBAHHOMY;

e pellaTh 3ala4yd Ha M3MEPEeHHMe, OTMEPHMBAaHUE M HAXOXICHHE YIOOHON MepKM;

e UYCPTUTH C TTOMOIIBIO JIMHEWKM OTPE30K MAHHOU UTMHBI U M3MEPSTh UTUHY
OTpe3Ka;

e UMTATh AMArPaMMbl, aHAJM3UPOBATh MX M HMCIIONB30BATh IIPH pEIICHUU 3a1ad;

e 3aIUCHIBATH PE3YJbTaT U3MEPEHUsI CHCTEMOI MEPOK; Ha3bIBaTh IIEPBbIE Ye-
ThIpe pa3psiia B AECATUYHON CHCTEME CUUCIICHMS;

e CpaBHHMBAaTh YMCJIa, TPYIIMPOBaTh MX IO 3aJaHHOMY WJIM CaMOCTOSITEJIbHO
YCTaHOBJICHHOMY TIpaBUITY;

e CKJIaJbIBaTh W BBIYUTATh MHOTO3HAUYHBIE UYWCJIA B Pa3IMIHBIX CUCTEMax
CUYNMCJIEHUSI, B TOM 4YKCII€ B OECATUYHOM, OMUPAsICh HA TaOJMIy CIOXEHUS O[-
HO3HAYHBIX YMCEI U COOTBETCTBYIOIIME €My TaOJMYHbIE CIydau BbIYMTAHMSI;

e IPOTHO3MPOBATh PE3YJbTAaT BBIYMCIACHUS, IOIIATOBO KOHTPOJMPYS IIpa-
BWJIBHOCTb M IIOJIHOTY BBHINIOJIHEHMSI C OIIOPOM Ha COCTaBJICHHBIH COBMECTHO C
NPYTUMU JIETbMU CIPABOYHUK OIIMOOK;

e JI€JIATh OLIEHKY M IPUKWMIKY OYAYIIETO pe3yJbTara;
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e TI0JIb30BAThCSl KaJbKYJISITOPOM IUISI TIPOBEPKM B TOM Cjy4yae, e€ClU YYEeHUK
COMHEBAeTCsl B MPaBWILHOCTU BBIYUCIICHUI;

e CTPOUTbH Tpaduueckue Mojaeau (CXeMbl, nuarpaMMbl) OTHOILIEHUUN MeXITy
BEJIMYMHAMM TIPU PEIIEHUM TEKCTOBBIX 3alady ¢ OYKBEHHBIMM U YMCJIOBBIMM JaH-
HBIMHU C OMNOpPOM Ha IMOHSTHUE LIEJOro M YacTU U Pa3HOCTHOE CpPaBHEHMUE BEJIMYMUH;

e UCCJIENIOBATh 3aBMCUMOCTh PEILIeHUs 3aJayd OT ee YCJIOBUs, 3aduKCUpo-
BaHHOTO B CXEMe;

e CpaBHMBaTb pa3Hble CIOCOOBI BHIYMCJIEHUN M BbBIOMpATh palMOHaJbHbIS
CITOCOOBI JCUCTBUIL ¢ OMOPOI Ha IpadUUIECKYI0 MOIEIb (CXeMy);

e HAXOIWUTh HYXHYI MH(MOpPMAIIUIO I Moadopa «IMOAXOMSIINX» YUCET K yC-
JIOBUIO 33aJa4yMd U €€ PELICHMIO;

e MICIIOJIb30BaTh M3BECTHbIE YYEHUKY MaTeMaTUYeCKHe TepMUHBbI U O00O3HAUYEHMUSI.

Ilonumamos u npumename:

e TIPUHLIMIT 00pa30BaHUs MOCJEAYIONIETO W MPEAbIAyIIero YMcea Ha YMUCIIOo-
BOW TIPSIMOIA;

e TNPUHLIMIT 0Opa30BaHUSI MHOTO3HAYHBIX YMCEN B JIIOOOM CHCTeMe CUMCIIEHUS;

e OOIIMI CITOCOO UTEHMS JIIOOOr0 MHOTO3HAYHOI'O YMCJa B JIIOOOM cucTeMe
CUMCJIEHUSI C HEOTPaHUYEHHBIM UHCJIOM pa3psiioB;

e OOIIMI MPUHUMIT BBIMOJHEHUS JI000TO apu(pMETUYSCKOTO AEHCTBUSI Ha
npUMepe CIOXEHUS M BBIYMTAHUS JIIOOBIX MHOTO3HAUYHBIX YHCEN B ACCITUYHON
CUCTEME CUMCJICHUSI.

3 KNNACC (4 4 x 34 Heg. = 136 y)

Tema 1. NoHATUE YMHOXEHUS U paeneHus (24 y)

1. YMHOXKeHHEe KaK CIoCo0 M3MepeHHs] BEJIMYMH, CBSI3aHHBIA ¢ MepexoioM B
npoliecce M3MepeHrsi K HOBBIM MepKaM.

TMocraHoBKa 1 peleHUe 3a1ad, MPUBOASIIMX K M3MEHEHWIO €IUHUIl U3Mepe-
Hus. 'padmyeckoe m3obpaxeHne yMHOXeHUs. OLIEHKAa pa3IUYHBIX OTHOILICHUIA
MEXAy BeIMUYMHAMU U MCXOTHOW MEPKOIA:

a) Korja u3MepeHHue yIoOHO MPOU3BOIUTHL MCXOMHON MEPKOI;

0) Korga Uil U3MEpeHUs HyXXHa MOIMOJHUTENbHAs (MPOMEXYTOUHas) MepKa.

KoHcTpynpoBaHue ¢opMysIbl BUIA <10 @ B3SITh 6 pas»:

A/E=a - 6.

BBenenue tepmuHa «ymMHOXeHuUe». Ilepexon or cioBecHol (opMbl K rpadu-
YeCcKoi, 3HaKoBOi M obparHO. KoHcTpynpoBaHue crmocoba 3aMeHBI JIF0OOrO Mpo-
W3BEJCHUS IBYX UYKMCEI OJHUM YHUCIOM B TMO3MIMOHHOW (opme B NEeCATUIHOMN
CHCTEME CUMCJIEHUSI KaK YHUBEPCAJbHOIO CIoco0a CpaBHEHMSI BEJWYMH, OMMCaH-
HBIX B BUIE TPOW3BEICHUS:

a) C IOMOIIBIO YMCIOBBIX TIPSIMBIX WJIM IBYX JIMHEEK;

6) ¢ omopoif Ha OTHOIICHMWE YacTeil W IIeJIOro, T. €. Ha CBSI3b YMHOXEHHS CO
ciaoxeHneM (B (opmyne a + ¢ =c¢, THe a — 4acTb, 8 — KOJWYECTBO 4YacTeil, ¢ —
1eJoe).

PemieHre TEKCTOBBIX 3alay, BKJIIOYAKOIIUX OTHOLIEHUE «OOJblIe B... pas»,
«MEHBIIIE B... pa3», KaK HOBBIN CITOCOO ypaBHUBaHUs BeauunH. KpaTHoe cpaBHe-
HUe BeIWdMH. Mcronmb3oBaHMe muarpaMM TIPU pelleHWH 3amad.

2. JleeHne Kak JECTBHE MO OINpPeaeJeHUIO:
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a) TTPOMEXKYTOYHON MEPKM — JIEJICHHE «Ha YacTHh»;

0) YKclia TIPOMEXYTOYHBIX MEPOK — JCJICHUE «II0 COAEPKAHUIO».

TpexuJeHHOCTh OIepaluyi yMHOXeHMs. VccienoBaHue 3aBUCHMMOCTH MEXIY
BEJIMYMHOM, MPOMEXYTOYHOM MEPKO M MX KoJndecTBOM. CBsI3b OEJIEHUSI C BbI-
yuTaHueM. BBeneHue Ha3BaHUII KOMIIOHEHTOB IIPYM YMHOXEHMM U AEJIEHUU U UX
CBSI3b C MOHSTUEM lieJloro M 4yacTtu. I'padpmueckoe MomenupoBaHMe AeneHMs. 3a-
BUCHMOCTb PE3YJIbTATOB YMHOXEHUS W JIEJICHUS OT U3MEHEHHSI KOMITIOHEHTOB U
Haobopot. PemreHne m cocrtaBieHWe MO CXeMaM TEKCTOBBIX 3a7ad, ypaBHEHWH,
MaTeMAaTUYECKUX BBIPAXKEHUI.

Tema 2. CBoiicTBa yMHOXeHusa (12 4)

[TepemecTuTeibHOE CBOMCTBO YMHOXEHMsI. BbluuciieHUs C OMOpoil Ha mepe-
MECTUTEJIBLHOE CBOMCTBO.

CoueTaTeIbHOE CBOICTBO M BBIYMCIEHUS ¢ ONOpoil Ha Hero. Pacmpenenu-
TeJIbHOE CBOICTBO YMHOXEHHSI OTHOCHUTEIbHO CJIOXEHMsI U BbluUTaHUSA. TTopsmok
BBIMIOJTHEHUS] OE€WCTBUI, U3MEHEHUE IOPsSIKa BBIMOJHEHUS NEWCTBUI C OMOPOM
Ha cxeMy. [IpreMbl YCTHBIX BBIYMCIEHUI C OMOPOil HAa CBOMCTBA CJIIOXEHUS U YM-
HOXeHUs. PaumoHaabHBIE CIOCOOBI BHIYMCIICHUI.

PenieHune TeKCTOBBIX 3amad.

Tema 3. YMHOXEHUE N pgenieHne MHOro3Ha4dHbixX yucen (55 y)

1. ITocTaHoBKAa 3aJa4d HAXOXKIAEHHS NMPOM3BEIEHUS MHOTO3HAYHBIX YHCE.

2. KoHcTpynpoBanme criocoba yMHOXEHHUSI MHOTO3HAYHOTO YHMCJIa Ha OIHO-
3HAYHOE KaK OCHOBBI UISI YMHOXEHHUs MHOTO3HAYHOTO YKCJIa Ha MHOTO3HAYHOE.
BrineneHue mpuHIIMIIA TOPAa3psIAHOCTH BBIMOJIHEHUS nelicTBus. KoHcTpyupoBaHue
crnocoba HaxOXIeHUs pe3yibTaTa KakK IMOC/eIoBaTeIbHOe HaXOXICHUE:

a) paspsiioB, KOTOPBIEC <«ITEPEITOTHSIIOTCS»;

0) KosnuyecTBa LU(MP B pe3yabTaTe;

B) LIMMPHI KaXIOTo paspsia.

3. ITocTaHOBKA 3aJaY¥ COCTABJIEHHS TAOJMIBI YMHOXEHHUS OTHO3HAYHBIX YM-
cen (tabmmubl [Mudaropa), BkiIoyas ciaydyam ymHoxeHus Ha 0 m 1. YMHOXeHuUe
Ha 10, 100, 1000 u T. 1. CiocoObl pabOThl ¢ TAabJIUIIEH KaK CO CIPaBOYHUKOM.

4. TlocTaHoBKa 3aJa4d 3aNOMUHAHMS TaOJIMIIBI YMHOXEHUS W PacCMOTPEHME
Kaxaoi TaObJuLbl B OTAEJbHOCTU.

Tabmuia yMHOXEHUS Ha 9 M COOTBETCTBYIOIIAS TaOWIA IEICHMS; YMHOXCHUE
JII0OBIX MHOTO3HAUHBIX YHMCEN, 3alMCaHHBIX ¢ Momolbio udp 0, 1, 9, Ha m0b60e
OJIHO3HAYHOE YHCJIO C OIOpOi Ha IEepPEeMECTUTEbHOE CBOMCTBO YMHOXEHMS;
YMHOXEHHUE «B CTOJIOMK» Ha 4yucia, okaHuMBawomuecs Hyasmu: 90, 900, 9000 u T. .

Tabnuua ymMHOXeHUS Ha 2 W Tabauua JejJeHUs; YMHOXEHWEe MHOTO3HaYHbIX
yuces, BKIovawllee yMHOXeHue Ha 9 u 2. YmHoxeHue Ha 20, 200, 2000 u T. 1.

5. Jlenenne ¢ OCTATKOM M €ro rpaduyeckoe TpeactaBicHue. [eneHue ¢ oc-
TaTKOM B cjly4yae, Korma JeJMMoe MeHble aenurtens. Heobxommmble M mocTaTou-
HbIe YCJIOBUSI HAXOXAECHWs pe3ysibTaTa NeJIeHUs] C OCTaTKOM.

PelieHue TeKcTOBBIX 3aaay.

6. TadaMubl YMHOXKEHHs W JAesieHns Ha 5 u 6, 4 u Ha 8, 3 U 7. YMHOXeHMe
MHOTO3HAYHBIX YMCEJl Ha OJHO3HAUHbIC YMCJIA W paspsaHble eIUWHUIBL. [Iprembl
YCTHBIX M THMCHbMEHHBIX BBIUMCICHUI TPHM PEIIeHWU YpaBHEHMII W TEKCTOBBIX 3a-
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a4, B KOTOPBIX OYKBEHHBIC JaHHBIE MOTYT OBITh 3aMEHEHBI TaKUMM YUCIIaMH, C
KOTOPBIMU Y4Yalludecs MOTYT BBHITIOJHSATH OEHCTBHSI. YMHOXEHHE MHOTO3HAYHBIX
qyyceJ Ha paspsaHble €IUHUIIEL.

PelieHre TEKCTOBBIX 3amad.

7. Kmaccol yncen. Cerka KiaaccoB. UTeHue M 3amuch MHOTO3HAYHBIX YHCE].
OrnpeneneHre KOJIUYECTBA AECSITKOB, COTEH, THICSY M T. .

OrnpeneneHre KOJIMYECTBa MUGP B 3alIMCH MHOTO3HAYHOTO YHCIIA IO CTapiie-
My paspsmy. HdedcTBUST ¢ MHOTO3HAUYHBIMU YMciIaMU. TeKCTOBBIE 3adauu.

8. YMHOXKeHHe MHOTO3HAYHOr0 4YMCJa HAa MHorosHaunoe. KoHcTpynpoBaHue
croco0a YMHOXEHHMSI MHOTO3HAYHOTO 4YMCJIa Ha MHOTO3HAYHOE M 3alliCh €ro B
Buae monenu. OnpenejieHue yuciaa uudp B Ipou3BeaecHUU. PellleHUWe M cocTaBiie-
HHUE YpaBHEHUI, MAaTEeMAaTUYCCKUX BbIPaXXEHUI, TEKCTOBBIX 3a1ay I10 3aJaHHbBIM
cxemMaM M HaoOOpoT.

9. leleHe MHOro3HayHbIX ymcea. KoHCTpynpoBaHue criocoba AejieHUusT MHO-
TO3HAYHOTO 4YHCJIa Ha OJHO3HAYHOE: MPWHIUITEI MTOPA3psIIHOCTU TIPU IOeJICHUU.
IlocraHoBKa 3amauu [ejieHUs1 JI0OOOr0 MHOTO3HAYHOIO YHMCiIa Ha J1I000€ MHOTO-
3HAYHOE:

a) omnpeleseHre MEePBOro HEMOJHOIo NeIMMOro (pasdoueHue);

0) HaxoXJIeHUe KoJuyecTBa LUGP B YaCTHOM,;

B) HaXOXIEHUE <«ITOICKA30K» TIPU JEJICHWM MHOTO3HAYHBIX YMCEN, C OTIOPOit
Ha KOTOpbIE IPOUCXOAMT MOAOOp LGPl B YACTHOM. YMHOXEHHUEM, a HE IeIeHU-
eM moabupaercs Ludpa B 4aCTHOM.

10. HaxoxkaeHne 3HAYEHHs YHMCJIOBOIO BbIPaXKEHMs, COIEpKAIIEIro AejieHUe
MHOTO3HAYHOIO 4Mcja Ha MHOrosHayHoe. [lopsiiok meicTBUA B MaTeMaTUYECKUX
BBIPAXKEHUSX, COCTABIICHHBIX M3 MHOTO3HAYHBIX YMCEJI M BKIIIOYAIOIINX BCe apud-
MeTnieckue neiicTBusl. Mcrmonbp3oBaHue KaJIbKYISITOPa IS TIPOBEPKH.

Pemrenne 3amau v ypaBHEHMIT Ha Bce OEHCTBMSI ¢ MHOTO3HAYHBIMM UMCJIAMH.
OrobpaxeHue MHGOpPMALIMK, COAEPXKAIICHCS B TEKCTOBBIX 3amayax, B BUAE AMar-
paMMBI.

Tema 4. [leiCTBMS C MHOro3Ha4yHbiMu ynucnamm (45 4)

1. ITopa3psiAHOCTH BBIMOJHEHHUS BCEX MEMCTBHI C MHOTNO3HAYHBIMHM YHCJIAMHU
KaK OCHOBHOMW IPUHLMUI MOCTpOeHUs 3TuX neiictBuii. (Pedmexcus.)

3anuch U BBITIOJHEHUE CIIOXEHUS, BBIYMTAHUS, YMHOXEHUS] U JEJICHUS «B
CTOJIOUK>.

2. Knaccuukanuss yCTHBIX M MHCBMEHHBIX BBIYMCJIEHMA. AHAU3 M3BECTHBIX
JIETSIM CIIOCOOOB YCTHBIX M MUCHMEHHBIX BBIUMCICHUI, COmEpXKalluX:

a) CJIOXEHHE W BBIYUTAHUE;

0) yYMHOXEHUE U NeJICHUE.

3. IlpueMbl YCTHBIX BbIMMCJEHHWii: yMHOXeHue Ha 11, Ha 101, yMHOXeHHEe U
JeieHne Ha 25 W Opyrue yucia.

4. IlpuzHaku aeaumoctu: Ha 2, 5 u 10; Ha 4, 25, 100; Ha 8, 125, 1000; Ha 9
u 3. TlpusHaku menumoctd Ha 6, 15, 36 u mpyrue Kak OZHOBpPEMEHHAsI OIopa Ha
W3BECTHBIC TIPU3HAKU ACIUMOCTA Ha 2, 3, 4, 5, 9 u T.I.

5. PellleHne TEKCTOBBIX 3aJa4, BKIIIOYAIOIINX HEOOXOAMMOCTDH MCIIOJb30BaHUS
MPU3HAKOB JEJTMMOCTH.
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nﬂaHMPVEMbIe pe3ynbTaTbl OCBOEHUSA NporpamMmmbl U XapakTepuctuka
AEeATeJIbHOCTUN y4Yaluuxcs

K konuy mpemwveco xaacca demu nayuamcs:

e HAXOOUTh CMOCOO M3MEPEHHUsI BEJIMYMH B CUTyallMu, KOTAA MPEeAToXeHHas
YYUTENEeM BEJIMYMHA 3HAUUTENbHO OOJbLIE MCXOMAHOW MEPKH; CO3[laBaTh U OLIEHU-
BaTh CUTyallUM, TPEOYIOLIME MEPEXOAa OT OJHUX MEpP U3MEPEHUs K IPYTUM;

e VCIIOJIB30BAaTh CXEMY YMHOXEHUs (OHa Xe W JEJICHUs) MPU PEIIEHUMN TEKC-
TOBBIX 3aJ]a4, COCTAaBJISIS BBIpaXKeHWE WJIM ypaBHEHHE; MO CXeMe IMPUIYMBIBATh
WU TOAOWpaTh TEKCTOBBIE 3afaud; MPUMEHSTb KAIbKYJISITOP MPU TPOBEPKE BbI-
YUCJIEHUIA;

e AHAIM3MPOBATh 3aBUCUMOCTU MEXIY BEIUYMHAMHU, C KOTOPBIMM YYEHHK
WMeeT JeJI0 MpU pelleHUU 3a]ay;

e CTpOUTh rpaduyeckue Moleau apudmMeTuyeckux ACUCTBUN U  OcCylllec-
TBJISITH TIEPEXON OT 3TUX MOJesell K OYKBEHHBIM (opMmysiaM U OOpaTHO; YUTATh U
CTPOUTH TUATPAMMBIL;

e pelllaTh YypaBHEHMsI TUMA d + X =68, X-d =68, d : X =68, X : 8 =a;

e YMHOXaThb U JAEIUTb MHOTO3HAYHOE YMCJIO HAa MHOTO3HAYHOE C OMOpoil Ha
TaONUIly YMHOXEHUSI (M TOJbKO YMHOXEHHs!) OmHO3HauHbIX uucesa oT 0 go 9;

e OCHOBHBIM TMpHEMaM YCTHBIX BBIYMCJIEHUN MPU BBIMOJHEHUU JIIOOOTO
apu(dMeTHIecKoro IelCTBUS,

e WCKAThb OLIMOKM KaK TPY BBIMIOJHEHUM BBIYMCICHUN, TaK W TPU PEIIeHUN
TEKCTOBBIX 3a[ay U YpaBHEHMWIi; aHAJTM3MPOBaTh UX MPUYMHBI; OOHAPYXUBATh U YCT-
paHsITh OLIMOKW TyTeM MOAOOpa WM MPUIYMBIBAHUSI CBOMX 3alaHUi (C WX TOCie-
NYIOIIMM BBITIOTHEHUEM), TTOMOTAIONIMX M30aBUTHCS OT BBISBICHHOW OIIMOKU;

e BBISIBJISATH 3allaHUsl C «JIOBYIIKaMUW», CPeId KOTOPBIX €CTh 3alaHUsl C HEIO0-
CTAIOIIVMMK JaHHBIMU, C JIUITHUMU NaHHBIMUA, CODU3MBI U IIp.;

e HAXOIUTh HYXHYI0 MHGOPMALUIO AJIsT TOA00pa «IOAXOMSIIINX» YUCeT K yC-
JIOBUIO 3aJjauydl U €€ PEIICHUIO; MPUIYyMbIBaTh CBOM BapUaHTbl 3aMEHbI OyKB 4McC-
JIaMH.

nonHumamo:

e CMBICT YMHOXEHHUS KaK 0co00ro NeiCTBUS, CBSI3aHHOTO C IMEPEXOAOM K
HOBOIl MepKe B TIpoliecce M3MEpeHUsT BeINYWH;

e CMBICI JieJieHUsI KaK NEWCTBUSI, HAMPABICHHOTO Ha OIpeaesieHre TTPOMEXY-
TOYHOW MEPKU WIM YMCJa 3TUX MEPOK;

e KaK yCTpOEHa CETKa KJIACCOB YMCEJ, BKJIIoYasl KjacC MUJUIMAPIOB.

4 KJIACC (4 4 x 34 Hen. = 736 4)

Tema 1. MHOro3HauyHble YMcna U gecaTUYHble APOOU KaK YacCTHbIN
cny4yail NO3ULMOHHBIX CUCTeMaTu4eckmux apobei (64 y)

1. HeiicTBUA ¢ MHOro3HauHbiMH 4ucjaMu. IloBropenue (7171 4)

2. Wi3amepeHne BeJMYHH:

a) aHajM3 YCJIOBUM, NIPU KOTOPBIX TMOJy4yaeTcs: OAHO3HAYHOE YMCIIO; MHOTO-
3HAYHOE YWCJIO B Pa3IMIHBIX CUCTEMax CUMCIICHUS,

0) TIOCTAaHOBKA 3adaxu 60CHPOU3BE0CHUs GeAUHUHBbI MEHBIICH, YeM 3amaH-
Hasi UCXOJIHasi MepKa;

B) HabOp U cHCTeMa MEpPOK MEHbIIuX, yeM ucxomHas. [loctpoeHue cucme-
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Mbl mep C TIOCTOSTHHBIM OTHOIICHUEM MEXITy HMMU (OCHOBaHHME CHUCTEMBI CUMC-
JIEHUs1), B TOM 4YMciie U ¢ oTHoueHueMm 10;

T) 3alUCh pe3yJbTaTa U3MEPEHMSI BEIMYMHBI C TTOMOIIBIO CUCTEMbI YKPYITHEH-
HBIX MEPOK M CHCTeMbl YMEHBIIICHHBIX MepoK. TabmuuHas ¢opma 3aIlmmcu, BBele-
Hue 3anaroi. ITo3uiuoHHbBIE cUcTeMaTHYeCKHe IpoOM B pPa3HBIX CUCTeMaX CYMC-
JIeHus1. 3HaKOMCTBO C 3alUChlo pe3yjibTaTa U3MepeHus B ¢opMe OObIKHOBEHHOM
npoou. (Hampumep: 0,13 = 1/3 wmm 0,25 = 2/5.)

3. 3anuch W YTEHHME NECATHYHBIX ApPoOeil. MecTo IecITUYHBIX Apobeil Ha
YUCI0BOI TIpssMoii. CpaBHEHME NECATUYHBIX OPOOEi ¢ MOMOIIbIO YMCIOBOU TIPSI-
Moii. [IpUHIUN TOPa3psSAHOCTH TPU CPAaBHEHUM CUCTEMATUYECKUX TO3UIIMOHHBIX
npob6eii. [TocTpoeHre BeIWYMHBI MO 3aJaHHOM MO3ULIMOHHOM WM OOBIKHOBEHHOM
Jpobu M ucxogHoit Mepke. OKpyrjaeHUe AeCITUYHBIX APOOEi ¢ M3OLITKOM M C He-
JOCTAaTKOM.

4. JleiicTBUSI C MHOTO3HAYHBIMH YMCJIAMHM W JAECATHYHbIMM Apoosamu. Cioxe-
HUE W BBIYMTAHUE NECATUYHBIX ApoOeil. YMHOXEHUE W AeJieHHe AeCIATUIHBIX APO-
oeit Ha 10, 100, 1000 u T. 1. CoxpaHeHUE YHUCIa MPU TTOCIEIOBATEIHPHOM YMHO-
XKeHuu u geneHum ero Ha 10, 100, 1000 u . 1.

KoHcTpyupoBaHue criocoba YMHOXEHUSI JNEeCITUYHBIX ApoOeil W JeneHus,
KOrna JeauTelb — YUCIO HaTypajibHoe. CBeleHMe ciayyas NeJeHUsI Ha NecsIThy-
HyI0 Ipo0b K JENeHUI0 Ha HaTypaJbHOE YUCIIO.

MuxkpoxkanbkyaaTop. [IpoBepka meiicTBUL ¢ pa3IWYHBIMU BUAAMU YHUCEN C
TMOMOIIIbI0 MUKPOKAJIBKYJIATOPA.

PemeHue u cocTtaBieHUe TEKCTOBBIX 3aday, YpaBHEHUM M MaTeMaTHYECKMUX
BBIPAXXEHUI C JECITUYHBIMU ApoOsiMu. HaxoxaeHue npoOu OT 4Mciia U 4YUciia Mo
ero Japoou.

5. CrangapTHbie cucTeMbl Mep. JICHCTBUS ¢ YMCIOBBIMU 3HAUYCHUSIMU BEJH-
yuH. JlecaTUUHBIe APOOM M CTaHAApTHBIE CUCTeMbl Mep. IlepeBon omHUX Mep B
npyrve. Mepbl IUTMHBI, TLIOIIAINA, MacChl, oObeMa.

HeiicTBUSI ¢ YUCJIOBBIMM 3HAaYCHUSIMU BeJIMYMH. PellleHne M cocTaBlieHUE
TEKCTOBBIX 3a/1a4, TPeOYIOIINX Moa00pa «IMOIXOASNIMX» K JaHHBIM YKCJIaM CIOXe-
TOB U <«ITOIXOAAIINX> K JAaHHOMY CIOXKETy YHCE.

Jenbpru kak mepa ctouMocTu. Bamorsl B Poccum, Amepuke, crpaHax CHI.
Kypc ogHMX BamioT 1O OTHOIIeHUIO K ApyruM. CTaHmZapTHbIE MEpbl U3MEpPEeHUS
BPEMEHU: BEK, IO, MeCsll, Hemessl, CyTKM, 4ac, MUHyTa, ceKyHma. CTaHmapTHbIC
Mepbl U3MEPEHUs YIJIOB: I'paayCc, MUHYTa, CEKyHIa, paauaH.

Yucno Kak pesyjbTaT KpaTHOTO OTHOILIEHMS IJIMHBI OKPYXXHOCTH K JUaMETpY,
T. €. KaK YMCJIO paavaH B IOJYOKPYXKHOCTH.

Tema 2. NepumeTp, nnowangb, oobvem (34 y)

1. IlepumMeTpbl pa3JMYHBIX IUIOCKHX (DUIYP H CHOCOObI MX BBIYMCJIEHMA.
CpaBHEeHHUE TIEPUMETPOB PA3IUYHBIX (UTYP C TOMOIIBIO MOCPeTHNKa (Harpumep,
MpoBoJiokK ¥ T. 1.). DopMynbl epumeTpa MPSIMOYTOJIbHUKA, TPEYrOJIbHUKA, Ta-
pajutesorpaMma, Tpanelury W OPYTUX TeOMETPUYECKUX (PUTYp, BKIIIOUasl MpaBUJIb-
Hble MHOTOYTOJIbHUKM. BbIUMclieHUe TepuMETpOB reoMeTpuuyeckKux Guryp u ou-
Typ TPOM3BOJIbHOM (DopMbl (rpaHuUlibl (UTYp — KpUBbIE JUHUK). Mcnosib3oBaHME
TMOKHUX MEPOK.

2. Ilnomwanu reomerpuyeckux ¢uryp. HenmocpencTBeHHOe M onmocpenoBaHHOE
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CpaBHeHMe IUTOIIaaeil reoMeTpudeckKux ¢uryp. MamepeHue IIomamnv MpsMoOY-
TOJTbHUKA TTyTEM HEIOCPEICTBEHHOTO HAJIOXEHUsS MEpKU, B TOM YHUCIEe KBaJpar-
HOTO CaHTMMETpPa, 3aMeHa 3TOTrO CI0c00a M3MEPEHUEM UIMH CTOPOH.

®opmyna TUTOMIAAN TPSIMOYTOJIbHMKA: S = a - b.

H3mepeHue miomanyd mpsIMOYToJbHOTO TPEYrOJbHUKA KaK HaXOXIEHME I0JIO-
BMHBI IUIOIIAAM COOTBETCTBYIOILETO IMPSIMOYroibHMKA. DopMyia IUTOIIAaU MIPSIMO-
YrOJILHOTO TpeyrojibHuka: S = (a -+ b) : 2, tie a u b — NIMHBI CTOPOH MPSIMO-
YTOJIbHUKA, COCTABJIIEHHOTO M3 NIByX OIWHAKOBBIX TPEYTOJHLHUKOB.

IMouck aBYX M3 TpeX CTOPOH MPSIMOYTOJBLHOTO TPEYrojJbHUKA, U3MEpEeHUe KO-
TOPBIX MO3BOJISIET BHIUMCIUTH €ro IUIOIIanb. BEIOOp MPSIMOYTOJNBHBIX TPEYTrOJbHU-
KOB Cpeoy TMpOYMX.

Bunbl TpeyronbHuKoB. IlocTaHOBKa M pellleHUE 3aJayd HaXOXAEeHUs IUIolla-
IIeil HeTIPSIMOYTOJIHBIX TPEYTOJBLHUKOB TyTeM pa30MeHUsT UX Ha TMPSIMOYTOJIbHBIE.
dopMyna TIOIMIAAN MPOU3BOJBHOTO TpeyroibHuKa: S = (a « h) : 2, tne h — BbI-
coTa TPEYroJbHUKA.

HaxoxneHue rmuiomaneii reoMeTpuyecKUx QUryp myreM pa30uMeHUs] WId Tie-
peKpavBaHMSI UX Pa3IMYHBIMM CIIOCOOAMM Ha TPEYTOJbHUKHU WM TPSIMOYTOJbHU-
ku. IToMck panMoHalbHBIX CIOCOOOB pa30UeHMsT (PUTYpbl IJIs BBIYMCIEHUS €€
miomann. [lronaas MpaBUIIBHOTO #-yrOJdbHUKA. BBIUMCICHWE TUIOIIAme pasjimd-
HBIX TEOMETPUUYECKUX (huryp.

IManeTka kak mpubop mJIsI U3MepeHUs TUIolaneil puryp nmpousBoJibHON (hop-
MBI. AJITOPUTM HU3MEPEHUs TIIOIIAAd C ITOMOIIBIO TaJeTKU. PellleHre TeKCTOBBIX
3a/1a4, BKJIIOYAIOIIMX MOHATHS IUIOIIAAU W TepUMeTpa.

3. O0bemMbl reoMeTpuuecKux TeJ. M3mepeHue oGbema MPSIMOYIOJBHOIO IMa-
payuiefienuIieia IyTeM 3aloJTHEHHMsI ero KyOMYeCKMMHM MepKaMy M 3aMeHa CIT0CO-
0a HEMOCPEeNCTBEHHOTO BJIOXKEHUSI U TepecueTa MEepPOK BBIYMCICHUEM IPOU3BEIe-
HUS TpeX WU3MEPEHWM: JIVMHBI, IIMPUHBI, BBICOTHI — M HAXOXICHUEM C MX IO-
MoIlplo oovemMa (V' =a . 6 - ¢) Win TIpOU3BENCHUS IIIOIIAAM OCHOBAHUS Ha BHI-
cory (V = 8- H).

OO6uIMii MOAXOA K BBIYMCICHUIO 00beMa JIIOOBIX «IIPU3MOMOAOOHBIX» U «IIH-
PaMUIONOTOOHBIX» T€OMETPUIECCKUX TEJl.

Tema 3. AHanus pelueHUs TeKCTOBbIX 3apay (38 4)

1. Ctpoenue 3amaun. Kparkasa 3anmuch 3amaun. Cxembl. YpaBHeHusi. Kpatkas
3aMUCh YCJIOBUS 3alady KaK HOBOE CPEICTBO MOIEIMPOBAHUsS, KOTAAa TEKCT 3amaH
B KOCBEHHOI1 (hopMe WJIM COAEPXKUT OONBIIOE KOJUIECTBO TaHHBIX.

BoccraHnoBienne TekcTa 3amayy 1Mo KpaTKOU 3amycu M HaoOopoT. MaTpuaHast
dopma KpaTrkoil 3amucu (Tabimia) IS 3amad, CBSA3AHHBIX C IMPOMOPIIMOHAIBHOM
3aBUCUMOCTBIO MEXAY BEIMYMHAMU.

[IpeoGpazoBaHue KpaTKoil 3amucy K BHIY, YIOOHOMY ISl rpaduueckoro Mo-
NeTMPOBaHUs (COCTABICHUE CXEMBI).

CocraBiieHlEe CXEMBI 110 KpaTKOW 3amucu U HaoOopoT. BuimeneHue paBHBIX
BEJIMYMH W COCTaBeHUe ypaBHeHUU mo cxeme. CocTaBlieHWE pa3HBIX YpaBHEHUN
MO OIHOW M TOW € CXeMe Ha OCHOBE BbIOOpa 00O3HAYEHUSI HEU3BECTHOM BEIM-
YUHBI U BbIPaXXEHUE OCTAJIbHBIX HEU3BECTHBIX BEJIMYMH 4Yepe3 MEPBYIO.

CocraBjieHHe K 3agayaM YpaBHEHUM, ymoOHBIX misi peiieHus. [Ipeobpasosa-
HHUEe ypaBHEHUU Ha OCHOBe IpeoOpa3oBaHUs CXeM. 3aBUCUMOCTh W3MEHEHWMS
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YpaBHEHUSI OT M3MEHEHMSI CXeMBl M HaoOOpOT.

2. 3agaum Ha <«mpomeccbl». Bpems u ero mamepenue. [loHsTHE O CKOpPOCTH.
OO0muMit MOAXOA K PelIeHUI0 TEKCTOBBIX 3a[ad, CBSI3aHHBIX C TMPOIOPIIMOHATEHON
3aBUCUMOCTBIO MEXIY BETMUYUHAMU:

a) Ha OBUXKEHUE (BbIIEICHHME XapaKTepUCTUK IABUXKEHUS: BPEMEHU, CKOPOCTH,
PacCTOSIHUSI — U CBSI3U MEXAYy HUMM);

0) Ha KyIUTIO-TIPOAAXY;

B) Ha paboTy (IPOU3BOAUTEIBHOCTL Tpyla, BpeMsi, 00beM padoT);

T) Ha WU3TOTOBJIEHWE TOBapa (pacxoj] TKAHW Ha ONHY Belllb, KOJIMYECTBO Be-
e, obIIuMii pacxom) U T. II.

CocraBjieHHe KPAaTKOil 3amMCH 3aJa4d B BUJE TaOJIMIIbI:

a) Ha BCTPEYHOE IBMXEHMUE;

6) Ha IBWDKEHUE B MPOTHBOIOJIOXKHBIX HAIpPaBJICHUSIX U B OXHOM HarpaBlIcHUU.

TloHsATHE CKOPOCTU yHaJIeHUSI U CKOPOCTU COJIMKEHUSI.

nnaHMPVEMbIe pe3ynbTaTtbl OCBOEHUSA nporpamMmmbi
N XapakTepucTuka [efTeNIbHOCTU yvyaliuxcs

K ronuy uemeepmoco kaacca demu nayuamcs:

e YNTATh U 3alKCHIBATh MHOTO3HAYHBIE YMCIA M KOHEYHBIE NECSITUYHBIE APO-
O0M, CpaBHUBATh UX U BBITIOJNHSITH JEUCTBUSI C HUMU; UCCIEOOBATh CBSI3b MEXIY
JNECSITAYHBIMUA APOOSIMU U HATypaTbHBIMU YUCIIAMU;

e BBINOJIHATh JII0Oble apudMeTUYecKre NEUCTBUSI ¢ MHOTO3HAYHBIMU YHUCa-
MU (0e3 orpaHWYEeHUs] YMCIa pa3psiioB); CPAaBHMBATh pPa3HBIE CIIOCOOBI BBIYMCIIE-
HUIA; BBIOUpATh PAallMOHATIbHBIN (YIOOHBIN) CITOCOO AECTBUS;

e MOJEIMPOBATh C TOMOUIBIO CXEMBI OTHOIIEHUS MeXAy KOMIIOHEHTaMU
apudMeTUIecKuX NeCTBUIl B MaTeMaTUYECKUX BBIPAXEHUSIX, OTpeNessisi TopsIIoK
NECTBUIA HA OCHOBE aHajM3a 3TUX OTHOLICHMWIA;

e IIPOTHO3UPOBATh PE3YJbTaT BBIUMCIEHUN, WCMHOJb3Ys KalbKyJsTOp MpuU
MPOBEPKE;

e COCTaBJIATH (HOPMYJIbl MEPUMETPA U IUIOLIAAU JII0OOrO0 MHOTOYrOJbHUKA (1
TPSIMOYTOJIbBHMKA B TOM YHKCJIE) W UCIOJNb30BaTh UX TPU PEIIeHUH 3a1ady;

e BBIUUCISITh MEPUMETPHI PA3NUYHBIX MJIOCKUX (DUTYp, OMKCHIBATH UX CBOM-
CTBa;

e ICIOJIb30BaTh Pa3/IMYHbIE CIOCOOBI BBIUMCICHUS IUIOIAAN (UTYPHI: TIps-
MOYTOJIbHUKA, TPEYrOJbHUKA U APYTMX MHOTOYTOJBHUKOB;

e TIPUMEHSTH OOIMIA CIIOCOO HAaXOXIEHWS TepumMerpa, IUIONaau 1 obbema
JIOOBIX TEOMETPUUECKUX (DUTyp;

e U3TOTaBIMBAaThb MOIEIU T€OMETPUYECKUX TEeJ; UCIOJIb30BaTh Pa3IUUYHbIE
MHCTPYMEHTBI M TEXHMYECKME CpelCcTBa (JIMHelKa, YroJbHUK, TPAHCIOPTUD, LUP-
KyJib, KaJIbKYJISITOP U 1Ip.);

e KOHCTPYUPOBAThb reoMeTpuueckyio (urypy (oTpe3ok, JIOMaHYyl0, MHOIO-
YTONBHUK, B TOM YUCJIEe TPSIMOYTOTBHUK) C 3aJaHHOUN BETMYUHOU (IUIMHOIM, B TOM
YyuClie TIEPUMETPOM, TUIOLIANBIO);

e YIIODPSIIOUMBATh BEJIVYUHBI, MOAEIMPOBATh U paspeliaTh peajibHble CUTya-
uuu, Tpebyoliue yMeHUs HaXOIUTh T€OMETPUUYECKHE BEIUYMHBI (IMJIaHWPOBKA,
HakJielika 000eB U T. 11.);

e AHAJIM3UPOBATH CTPOCHUE 3ala4yl M CXEMYy KaK OCHOBaHME IJisl Kiaccudu-
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Kalluu;
e BBISIBJISITh CBSI3b MEXAY MPOMOPLUMOHAIbHBIMUA BEJIMYMHAMU: CKOPOCTHIO,

BPEMEHEM, PAaCCTOSIHUEM; LIEHOU, KOJIMYECTBOM, CTOMMOCTBIO U JIp. U MCIOJb30-

BaTh U3BECTHYIO CXeMy YMHOXEHUs (IeNeHUsI) ISl pelIeHUs] TEeKCTOBBIX 3a/1ad;

e HCIIOJIb30BaTh HOBOE CPEACTBO MOIEIMPOBAHUSI YCIOBUSI 3aa4ul — KPaTKYIO
3alMCh; COCTaBJsATh TEKCT 3aJauyM MO KPaTKOil 3amucu; MpeoOpa3oBbIBaTh KpaT-
KYyI0 3allUChb U COOTBETCTBYIOUIUI €ii TEKCT (U HaoOOpOT);

e HAXOIWTh HYXHYI0O MHGOPMaLMIO AT MoA00pa «MOAXOASIINX» YHUCET K yC-
JIOBUIO 33[1a4M U €€ DPEIICHUIO; NPUAYMbIBATb CBOM BapUAHThlI 3aMEHBI OYKB UYMC-
JaMd U HaoOOpOT;

e TPEICTaBIATh WH(OPMALMIO B TaOJMlle U Ha JUarpamme;

e UCKAaTh OLIMOKM KaK MPU BBIMOJHEHUM BBIYMCIEHUN, TaK U MPU PEIIEHUU
TEKCTOBBIX 3a/lay M YpaBHEHWUI; aHAJIU3UPOBATh UX MPUYMHBI; OOHAPYXUBATh U
YCTPaHATh OLIMOKM MyTeM Toadopa WM MPUAYMBIBAHUS CBOUX 3aJaHUi (C UX
MOCJEAYIOIIMM BbITIOJHEHUEM), TOMOTAIOIIMX U30aBUTHCS OT BBISIBJIEHHON OIIMOKU;

e BBISIBJSITH 3aJaHUS C «JIOBYIIKaMU», Cpely KOTOPBIX €CTh 3amaHus (4 3ama-
Y1) C HEJOCTAOIIMMU AAHHBIMU, C JUIIHUMU JAHHBIMU, cOGU3MBI U OD.;

umemsv npeocmaeieHue:

e O TpHU3HAaKax JIEJIMMOCTH;

e O MHOTOYTOJIbHUKAaX U T€OMETPUYECKHUX TeJax;

e O BUJAX YIJIOB U TPEYTOJbHUKOB.

[pennaraemast mporpaMma IOCTPOEHA TaK, YTO ITO3BOJISICT pPeaii30BaTh KaxK-
IBIA M3 TpeX BapMaHTOB MPOrpaMM, KOTOpbIE B HACTOSIIIEE BpeMs IpelCTaBICHBI
B DenepallbHOM TOCYIAPCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OOIIero oopa3o-
BaHUSI BTOPOTO IOKOJIEHMS Ha HOBOM KayeCTBEHHOM YpPOBHE B (hOpME TEOpETH-
YEeCKOIo 3HaAHUI.

OnHako, yYUTbIBasg TO OOCTOSITELCTBO, YTO YPOBHM DPa3BUTHUS AETEl, MHAM-
BHIyaJIbHble OCOOEHHOCTH YUYWTENleld M PEerrMOHajbHbIe YCIOBHMS MOTYT 3HAYWTEIb-
HO pa3nyaThbCsi, MOXKHO TPEUIOXKUTH eIlle TPH BapuaHTa arddepeHInanm naH-
HOM MpOrpaMMbl OOYyUEHMSI.

Bce oHm mpenmosaraioT BBedeHME (DaKyJbTaTUBOB, HO ONMH M3 BapUaHTOB
CBsI3aH C IEPEHOCOM YaCTU IIPEIIOXEHHOI IPOrpaMMbl Ha (paKyIbTaTUBHOE M3Y-
yeHMe, APYroili — ¢ JOMOJIHEHMEM MJaHHO TmporpaMmbl (aKyJbTaTUBOM, a
TPETUI — C YCUJICHUEM CaMOM IpOrpaMMbl M TOMOJHUTEIBHBIM (haKyJIbTaTHBOM.

PaccMoTpuM Kakmplii U3 3TUX BapUaHTOB.

I[Tpu mepBom BapuaHTe (YCIOBHO TOBOPS, OOJIETYUEHHOM) MOXHO TMPEIIOXKHUTh
Ha BBIOOD BBIHECTH HA (DaKyJIbTATHB M3 IIPOrpaMMBI 3 Kiacca:

1) mpu3HaKU OEIMMOCTH;

2) HEKOTOpble M3 MPEIJOXEHHBIX NMPUEMOB YCTHBIX BBIYMCICHUH, KOTOpPbIE
TpagUIMOHHO paccMaTpuBaloTcs Ha (akynbTaTuBax (yMHOXkeHue Ha 11, 101, ym-
HOXEHWE W JejleHHe Ha 25, yMHOXEHHME OAWHAKOBBIX YMCEJl, OKaHYMBAIOLIMXCS
Ha 5, T.e. 25+25, 3535 u 1. 11.).

W3 mporpammer 4 Kiacca:

1) moHsTHE IMPOLIEHTAa W pEIlleHre COOTBETCTBYIOIIMX TEKCTOBBIX 3amad, pabo-
Ty C peKJIaMHBIMM MaTepuajaMu;

2) 3HaKOMCTBO C BaJlOTAMHU pa3HBIX CTPaH U KypcaMH BajIOT IO OTHOIICHUIO
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Apyr K IpyTy;
3) HaxoxjaeHue oOBEMOB T€OMETPUYECKUX Te;

4) XpoMe BBIHOCA YacTW MaTepuaja Ha (paKylIbTaTUB MOXHO COKPaTUTh Bpe-
Ms (HO HE OTKa3bIBaThCSl COBCeM!) Ha pellieHMe TEKCTOBBIX 3aad, MPUBOMSIIINX K
COCTaBJIEHHUIO CJIOXHBIX YpaBHEHMIA.

Oco0060 XOTMM OTMETHUTb, YTO CAMOBOJILHBIA OTKa3 OT M3y4YeHUs IPYTUX TeM
MPOrpaMMbI, HallpUMEp OT IECATUYHBIX IpoOeii M IEHCTBHII ¢ HUMH, HE TOJBKO
HapyIIUT JIOTUKY TOCTPOCHUS Kypca, YTO HEAOMYCTUMO, HO W JIMIIUT YJalIuxXcs
BO3MOXXHOCTH, BO-TIEPBBIX, MIEPEOCMBICIUTh HA HOBOM YPOBHE MPUHIIUIIBI YCTPOIi-
CTBAa MHOTO3HAYHBIX YMCEN B Pa3HBIX CUCTEMAaxX CUMCIIEHMs, a BO-BTODBIX, 3aBep-
WUTh (OPMHUPOBaHKME HABBHIKOB IMMCHMEHHBIX M YCTHBIX BBIYMCIEHMII ¢ MHOIO3-
HaYHBIMU HATYpaJbHBIMU YHMCJIaMM, KOTODbI€ BKJIIOYEHBI B NEWCTBUS C IECATHY-
HBIMHM OpOOSIMM B KadyeCTBe cpeacTBa. JpyrMMu cCilIOBaMH, NPU BBITTOJHECHUH
JIEUCTBUI C JECATUYHBIMM OPOOSIMU IEeTU (PaKTHUUECKN OTpabaThIBaOT ACHCTBUS C
HATypaJbHBIMUA MHOTO3HAYHBIMUA YKMCJIAMU (M 3TO JIMIIL OIUH U3 IIPUMEPOB).

Bropoii BapMaHT IpelycMaTPUBaeT BBHIIIOJIHEHHE OCHOBHOM IPOrpaMMbl U
MOXET OBITh HOMOJHEH (PaKyJbTATHBOM, OPUEHTHPOBAHHBIM Ha YIIyOJIEHHE M3Y-
yaeMOro Marepuaja:

1) mpu M3y4eHUHM BO 2 KJlacce TMO3ULIMOHHBIX CUCTEM CYUCICHUS MOXHO
TPEJIOKUTh UCCIIEAOBATh CITOCOOBI TMepeBoja YKMcel W3 OTHOW CUCTEMBI CUMCIIe-
HUS B JIPYTYIO, €CJIM BEJIMYUHBI, ¢ KOTOPHIMU IEHCTBYeT PeOCHOK, U3MEpSUINCh
pa3HBIMM CUCTEMaMM MeEp, U COCTABUThb COOPHUK COOTBETCTBYIOIIMX 3aJaHUi Ha
HMX CpaBHEHME, CJIOXeHue U BblumMTaHue. [lpuyeM mepeBod 4yMcia M3 OOHOM CHUC-
TeMbl CUMCIIEHUsI B IPYTYIO OCYIIECTBISIETCS C IMOMOILBIO AEWCTBHS BOCCTaHOBJIE-
HUS BEJIMYUHBI,

2) B pa3BUTHE TPEIObIAYIIEH TeMBI ITOCIEC M3YYEHMSI BCEX NEMCTBHMII ¢ MHOTO-
3HAYHBIMU YHMCJIaMU B JCCATUYHON CHUCTEME CUMCJICHUS MOXHO TIPEIIOXUTh
KOHCTPYMPOBAHHE YMHOXEHUS U AEJIEHUSI B HEOECITUYHBIX CHCTEMAaX CUMCICHUS
(3—4 xiacc).

Boo0iiie xoTesnoch Obl OTMETUTb, YTO YYMTENsl MHOIIA HEIOOLIEHUWBAIOT Ty
poJib, KOTOpasi OTBeAeHa B 00s13aTeIbHOI IporpamMme paboTe ¢ YuciaaMu, Tpem-
CTaBJICHHBIMM B HENECATUYHBIX CUCTEMaxX CUMCICHMSI, OCOOCHHO Ha IEepBOM 3Ta-
ne. 3HaYeHHWE BTO TEeMbl OTPOMHO KaK JJII OCMBICICHUSI TIPUHIIMIIA YCTPOMCTBA
JIECATUYHOM CUCTEMBI CUMCIEHUSI M OPraHM3allid COBMECTHON IESATEJBHOCTH e-
Teil, TaK U isd (OPMUPOBAHUSI KaYeCTBEHHBIX BBIYMCIMTEIbHBIX HaBBIKOB. Tak,
CKJIa[iblBasi WJIM BbIYUTAsl, HAIPMMEp, YUCiIa B IATEPUYHONM CUCTEME CUYMCIICHMS,
IETH OCMBICICHHO YCBAaWBAIOT COOTBETCTBEHHO COCTaB YMcCIa 5 M CYET B Ipeaesiax
5, moaToMy, paboTas ¢ HaTypaJIbHbIMU UYKMCJIAMM, a 3aTeM U JPOOHBIMU B Pa3HBIX
CHUCTEMAX CUMCJIEHUS, YUUTEND IPEIOCTABISET BOBMOXHOCTD CIIA0BIM JETSIM BHOBb
¥ BHOBb BO3BpAlllaThCsI K TOMY MarepHajly, KOTOPOil paHee M0 KaKUM-JIU0O IpH-
yyHaM ObLI IUIOXO YCBOEH PEeOeHKOM, IPUYEM IOHSITHO, YTO 3TO HE IIPOCTO IOB-
TOpEeHUE M3YyYeHHOIrO, a BO3BpallleHMEe Ha Ka4yeCTBEHHO HOBOM YPOBHE, MpHYEM
BO3BpalllecHre, obecrieurBalolee MPOIBIKeHUE peOeHKa BIEpes.

TpeTuii BapuaHT IIporpaMMBI MOXHO MCIIOJIB30BaTh B Kjlaccax, TOe, BO-Tiep-
BBIX, MaTeMaTUKy ¢ | Kjlacca BeayT JIMOO y4YUTENs] MaTeMaTUKH, JIMOO YIUTEs
HaYaJIbHBIX KJIACCOB, TPOSBIISIONINE OCOOBIA MHTEpEeC K IpernogaBaHUI0 MaTeMa-
TUKU (A Te W OPyrue AODKHBI HEIPEMEHHO MPOMTU OOydeHUEe B LIEHTPE Meperomi-

37



TOTOBKM PaOOTHMKOB OOpa3OBaHMs), a BO-BTOPBIX, OOJBIIMHCTBO MOCTYMUBIINX
NeTeil OKa3alnch C BBICOKOW TICHUXOJIOTUYECKON TOTOBHOCTBIO K IITKOJE, XOPOIIei
TTOTIKOJIGHOU TIOATOTOBKON M SIPKO BBIPAKEHHBIMU WHTEPECOM U CITOCOOHOCTSIMU
K U3YyYeHUIO MaTeMaTUKH.

OTa yriayOojeHHas mporpamMma oOydyeHMS MaTeMaTHKe BKJIOYAeT Marepual, pe-
KOMEH/IOBaHHBII B MpeaplaylieM BapuaHTe Ajsl GaKylbTaTUBHbBIX 3aHSITUIA.

B kauyecTBe HOIOJHUTEILHOTO MaTepuajia, KOTOPBI YUUTEb MOXET HMCIOJb-
30BaTh TOCJIE€ YPOKOB, MOXKHO TPEUIOXKWTH CIICAYIONIe TeMaTUIeCKUe 3aHSITHUS:

1) 3amaum Ha paspesaHue U mepekpanBanue ¢uryp (1 wiacc);

2) 3amauu C TEepeNUBaAHUSIMU, AeeXaMH, MepernpaBaMu MPU 3aTPyIHUTEIb-
HBIX 00cTosATeNbCTBAX (1—2 KIacchl);

3) O3HaKOMJIEHME Y4YalIUXCsl C OAHUM K3 AHAIUTUYECKUX METONOB PEIIeHUs
3a/ay, pellaeMbix «OT KOHIIAa K Havaily» (2—3 Kjacchl);

4) 3amauy Ha TIPOIEHTHI (BKIIIOYEeHBI B p/T No 1 mis 4 kiacca);

5) pa3nuuHBIe 3aHSTHSI TI0O UCTOPUU MaTteMaTuku (1—4 Kiaccwl);

6) 3aHATUSI, CBSI3aHHBIE C W3YYECHUEM BEPOSITHOCTM CIIyYaWHBIX COOBITHIA
(4 kmacc).

Kpome TemaTrueckux 3aHSITUN MOXHO TMPEIOKUTb CKOHCTPYHPOBATh COCOO
YMHOXEHUsT MHOTO3HAYHBIX YKce] (B OTIMYME OT YMHOXEHMS «B CTOJIOMK»), OC-
HOBaHHBI Ha TpaBuje «HOXHUIl» (aBTop D.W. AnekcaHapoBa), MO3BOJSIONINIA
dakTryecku ycTHO, 6€3 3amicu MPOMEXYTOYHBIX PE3YJIbTATOB TOJIydaTh MPOU3Be-
JIeHre. DTOT HOBBIN croco0 NeCTBUSI JaeT BO3MOXHOCTh 3HAYUTENBHO YIYYLIUTh
YCTHBIN CYUeT, Aefasi ero 0ojee MOTMBMPOBAHHBIM (MOAPOOHO OMUCAH B METOIM-
YeCKOM MOoCoOUuM ISl yuuTess, 3 Kjacc).

CoBepIlIeHHO OYEeBUIHO, YTO TpemjiaraeMble TeMbl (haKyJbTaTUBHBIX 3aHSTUIA
MOTYT OBITH TIPONOJDKEHBI. YUWTENb BIpaBe CaMOCTOSITEJIbHO BBHIOPATh TEMBI W3
TIPEIUIOKEHHBIX WJIX BHECTU COOCTBEHHBIE, a TaKXe WCIIOTh30BaTh JAaHHBIE PEKO-
MEHJIAIUU TIPU JTI0O0OM U3 TpeX BapUaHTOB mporpamMMmbl. OmHako Tpu moadope
COOCTBEHHBIX BapuaHTOB (haKyJlIbTaTUBOB PEKOMEHIYEM PYKOBOICTBOBATBLCSI CIEILy-
IOIIMMU COOOpakeHUsIMU: (haKyJbTaTUB JOKEH JIMOO YIIyOUTh MOHSTHUS, MU3yvae-
MBbIe B 00sI3aTeJIbHOI TIporpaMMe, JMOO pacIIMpUTh MPEACTaBICHUST IeTeid 0 Ma-
TeMaTUKe ITyTeM PAaCCMOTPEHUS 2JIEMEHTOB MaTeMaTWYeCKOM JIOTWKU, TEOPUU Be-
POSITHOCTH, Teopwu rpacdoB, UCTOPUU MATEeMATUKW, aHAIUTUYECKUX METONOB U
HeCTaHJapTHBIX MPUEMOB pelileHus1 3amady. PaKyabTaTUBHbBIE 3aHATUS HE MOJKHBI
BKJIIOYATh T€Mbl, KOTOpble OyAyT MpPEeIMETOM HcCledoBaHUsI B OoJiee MO3IHUE
CPOKM OOy4YeHMs B ILIKOJIE.
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IIporpamMma o0ecnedyeHa y4eOHO-METOAMYECKMMH KOMILUIEKTAMH IS KaXKIOTO
roaa ooydYeHms.

1 knacc

Anexcandposa D.H. Matematuka. 1 kinacc: YueoHuk: B 2 4. kH. — M.:
BUTA-ITPECC, 2010.

Anexcandposéa D.H. Paboune TeTpaay mo MareMatuke. 1 Kmacc: B 4 4. —
M.: BUTA-IIPECC, 2010.

Anexcandposa H.H. Maremarudyeckue mponucu. — M.: BUTA-TIPECC,
2010.

Anexcandposa D.H. Mertoauka oOydyeHUs] MaTeMaTHKe B HayaJbHOM IIKOJE.
1 knacc: ITocooue mist yuurens. — M.: BUTA-TIPECC, 2010.

2 knacc

Anexcandposea H.H. Marematuka. 2 Kjacc: YuebHUK: B 2 kH. — M.:
BUTA-TIPECC, 2010.

Anekcandposa D.H. Paboume TeTpamu mo maTtemaTtuke. 2 kiacc. Y. 1, 2. —
M.: BUTA-IIPECC, 2010.

Anexcandposa D.H. Mertoauka oOydeHUs MaTeMaTHKe B HayaJbHOM IIKOJE.
2 xnacc: ITocooue mns yuutens. — M.: BUTA-TIPECC, 2010.

3 knacc

Anexcandposea H.H. Marematuka. 3 Kjacc: YuebHUK: B 2 kH. — M.:
BUTA-TIPECC, 2010.

Anekcandposa D.H. Paboume TeTpamu mo maTtemaTtuke. 3 kmacc. Y. 1, 2. —
M.: BUTA-IIPECC, 2010.

Anexcandposa D.HM. Metoauka oOyyeHUs] MaTeMaTHKe B HayaJbHOM ILKOJE.
3 knacc: ITocooue mist yaurens. — M.: BUTA-TIPECC, 2010.

4 knacc

Anexcandposa D.H. Maremaruka. 4 xiacc: YuyeOoHuk: B 2 kH. — M.:
BUTA-IIPECC, 2010.

Anekcandposa D.H. Paboume TeTpamu mo maTtemaTtuke. 4 kmacc. Y. 1, 2. —
M.: BUTA-IIPECC, 2010.

Anexcandposa D.H. Mertoauka oOydeHUs] MaTeMaTHKe B HayaJbHOM IIKOJE.
4 xmacc: I[Mocobue mra yuurenst. — M.: BUTA-TIPECC, 2010.
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