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IosicHUTENLHAA 3aNMNCKA

PabGouast mporpamma mo matematuke coctaBieHa Ha ocHoBe DPI'OC HOO, yTBep)aeHHOTO
npuka3oM MunucrepctBa oOpazoBanust u Hayku P® ot 06 2009r. Ne373 u Konnenuuu ayxoBHO-
HPABCTBEHHOT'O Pa3BUTHUSA M BOCIMTAHUS JMYHOCTH TpaxkaaHuHa Poccun m DyHAamMeHTaIbHOTO sijpa
coJiepKaHusl 00Iero oOpa3oBaHUs C YYETOM MEXKIIPEIAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH, JIOTHKH
yueOHOro mpoiecca, 3aadyd (GOPMUPOBAHUS Yy MIIAJIIETO HIKOJbHUKA YMEHHS YUYUTHCS, a TaKkKe C
yuetoM [IpuMepHbIX mporpamMm 1O Yy4eOHBIM IpeAMEeTaM Ha4daJlbHOTO O0Iero o0pa3oBaHHS
(matemaTuka) u yueOHO —Metoaudeckoro komruiekra OC «Illkona 2000» aBropa JI.I'. [Terepcon.

Oowan xapakmepucmuxa yuedno2o0 npeomema
W3ydenne MaTeMAaTUKU B HAYaJIbHOW LIKOJIE HAIIPABJICHO HA JIOCTHKCHUE CICAYIOMINX LIETICH:

» MaTeMaTH4yecKoe pa3BUTHE MIIAANIEr0 INKOJBHHKAa — (OPMHPOBAaHHE CIIOCOOHOCTH K
MHTEJUICKTYaJIbHON JEATENFHOCTH (JOTMYECKOrO0 M 3HAaKOBO-CHMBOJIMYECKOTO MBIIIICHHS),
IPOCTPAHCTBEHHOI'O BOOOpPaXKEHMs, MATEeMaTHYECKOH pedM; YMEHMsI CTPOUTh DPACCYKACHU,
BBIOMpPATh ApPTyMEHTAIMIO, Pa3JindaTh OOOCHOBAHHBIE M HEOOOCHOBAHHBIC CYXIEHUS, BECTH
nouck uHpopmanuu (GpakroB, OCHOBAHHUH I yIOPAAOUYECHUS, BADUAHTOB U Jp.);

» OCBOCHHE HAYaJIbHBIX MAaTEMAaTWYECKHX 3HAHWHA — MOHMMAaHWE 3HAYCHHS BEJIMYUH M CHOCOOOB
JUIs  pa3pellieHHs] CIOKETHBIX CHUTyauui; (opMupoBaHue yMEHMsI pelath YydeOHble U
NPaKTUYECKHE 3a/aud CPEACTBAMHM MaTeMaTUKW; paboTa ¢ ajlropuTMaMu BBITIOJTHEHUS
apuMeTHYeCcCKuX JelcTBUM;

» pa3BUTHE HWHTEpeca K MaTeMaTHKe, CTPEMJICHHS HCIIOJIb30BaTh MAaTeMaTW4YeCKHe 3HAHUS B
HOBCEHEBHOM KU3HMU.

CoOTBETCTBEHHO 3aJ]a4aMy JJaHHOT'O Kypca sBISIOTCS:
1) ¢opmupoBaHue y ydwammuxcs CHOCOOHOCTEH K OpraHu3aluud CBOeH Yy4eOHOW JAedTelnbHOCTH
MOCPEJICTBOM OCBOCHHSI JIMYHOCTHBIX, TI03HABATENBHBIX, PETYISTHBHBIX M KOMMYHUKAaTHBHBIX
YHUBEPCAJIbHBIX YUEOHBIX JAEeHCTBUIL;
2) npuoOpeTeHUEe OMNbITa CAMOCTOSITEILHOM MaTeMaTU4EeCKOW MEeATEJbHOCTH IO IOJIyYEHHIO HOBOTO
3HaHUS, €ro NpeoOpa3oBaHUI0 U IPUMEHEHHUIO;
3) popmupoBanue cnenupuUEcKuX IsI MATEMAaTHKN KAa4eCTB MBIIIJICHNUS, HEOOXOIMMBIX 4EJIOBEKY IS
MOJTHOLICHHOTO (DYHKIIMOHUPOBaHUsI B COBPEMEHHOM OOIIECTBE, M, B YACTHOCTH, JIOTHYECKOTO,
QITOPAUTMUYECKOTO M SBPUCTUYECKOTO MBIIIUICHUS;
4) 1yXOBHO-HPAaBCTBEHHOE Pa3BUTHE JIMYHOCTHU, PEAYCMATPUBAIOLIEE C YUYETOM Cleln(UKH HA4YaIbHOTO
JTana o0y4eHus MaTeMaTHKe MPUHITHE HPABCTBEHHBIX YCTAaHOBOK CO3WIAHUS, CIIPaBEUIMBOCTH, 100Da,
CTAaHOBJIEHHE OCHOB TPAXKAAHCKOM pPOCCHMCKON MIEHTUYHOCTH, JIOOBM U YBaXEHUS K CBOEMY
OreuecTBy;
5) popmMupoBaHHE MaTEMATUYECKOT'O sI3bIKa U MaTeMaTHYECKOTO amapara Kak CpeJICTBa ONMHCAaHUs U UC-
CJIEZIOBAHUS OKPYKAIOIIETO MUPA U KaK OCHOBBI KOMITBIOTEPHOM IPaMOTHOCTH;
6) peanu3aius BO3MOXKHOCTEH MaTeMaTUKH B (GOPMUPOBAHUM HAYYHOTO MUPOBO33PEHHS yUaIlUXCsl, B
OCBOEHUHU UMH HAY4YHOH KapTUHBI MHpa C YIETOM BO3PACTHBIX OCOOCHHOCTEN ydaluxcs;
7) OBJaJeHHE CHUCTEMOIl MAaTeMaTHYeCKMX 3HAHWH, YMEHHH ¥ HAaBBIKOB, HEOOXOIUMBIX IS
MOBCETHEBHOM KU3HU U JUTSI POJOJIKEHUsI 00pa30BaHUs B CPEIHEH MIKOJIE;
8) co3nanue 310poBbecOeperaronieil HHGOpMaMoHHO-00pa30BaTEIbHON CPebl.

Ilennocmmuwie opuenmupul cooepicanusn Kypca «Mamemamuxay.

Ilo3nanue — TMOUCK WCTHHBI, TIPAB/IbI, CIIPABEIJIUBOCTH, CTPEMIICHHE K TTOHUMAHUI0 OOBEKTUBHBIX
3aKOHOB MUPO3/IaHUS U OBITHSL.

Co3udanue — Tpy[l, HAIIPABICHHOCTh HAa CO3JaHKE TTO3UTUBHOTO PE3YJIbTaTa K TOTOBHOCTH OpaTh Ha
ce0st OTBETCTBEHHOCTH 3a PE3yJIbTar.

I'ymanuzm — OCO3HAHUE IEHHOCTH KaXXJOTO YeJOBEKa KaK JUYHOCTH, TOTOBHOCTH CIBIIIATH U
MOHUMATh JPYTUX, CONEPEKUBATH, P HEOOXOAUMOCTH IIOMOTATh APYTUM.

Mecmo yueonozo npeomema ¢ yueonom niame.

B ®enepansHom 6a3ucHOM 00pa3oBaTebHOM IJIaHE HA W3YYEHHWE MAaTEMAaTHKH B KaXKIOM KJlacce
Ha4yaJbHOU IIKOJIBI OTBOAUTCH 4 vaca B Hemelto, Bcero 540 yacoB: 1 kinacc — 132 uaca, 2 kinacc — 136
JacoB, 3 kiacc — 136 gacos, 4 ximacc — 136 gacos.



Pe3zynromamul uzyuenus Kypca

Ha mepBoil cTyneHM WIKOJIBHOTO OOYYEHHS B XOJ€ OCBOEHHUS MaTeMaTHYECKOTO COICpPKaHHS
o0ecrnieunBarOTCd  yCJIOBUSA  JUISL  JOCTHXKEHHMsI  OOy4aroIMMHCS — CIEQYIOUIMX  JIMYHOCTHBIX,
METaNpPEIMETHBIX U IPEAMETHBIX PE3YyIbTATOB.

JIuunocmmuute pe3ynomamot
1. CraHoBIE€HNE OCHOB IPa)kKJaHCKON POCCHUICKOM MIEHTUYHOCTH, YBAaXKEHUS K CBOEH CEMbE U APYTrUM
moasM, cBoeMy OredecTBY, pa3BUTHE MOPAIBHO-3THUECKUX KAdyeCTB JIMYHOCTH, aJEKBaTHBIX
IIOJIHOLIEHHOM MaTEMaTUYECKOHN JECSATENbHOCTH.
2. llenocTHOE BOCHIPHATHE OKPY’KAIOIIErO0 MHpA, HadalbHbIE NPEACTaBIECHUS 00 HMCTOPUM Pa3BUTHS
MaTEMaTUYECKOT0 3HAHUS, POJIM MAaTEMATUKHU B CUCTEME 3HAHUM.
3. OBnafieHne HaYaJIbHBIMU HABBIKAMH aJallTalliK B JUHAMUYHO U3MEHSIOLIEMCS MUPE Ha OCHOBE
MeToa peICKCUBHON CaMOOpraHU3aIHH.
4. IlpunsATHE COLMANbHONW pOJM YYEHHMKA, OCO3HAHHME JUYHOCTHOIO CMBICIA YYEHHUS M HHTEpEC K
U3YYEHUIO MATEMAaTHKH.
5. Pa3BuTHe CaMOCTOSTENBHOCTH M JIMYHOH OTBETCTBEHHOCTH 3a CBOM IIOCTYIIKH, CIIOCOOHOCTH K
pedIiekCuBHOI caMOOLIEHKEe COOCTBEHHBIX JICHCTBHIA U BOJIEBAst CAMOPETYJISIIHSL.
6. OcBoeHHe HOPM OOIIEHUS U KOMMYHHUKATUBHOI'O B3aWMOJICHCTBHS, HABBIKOB COTPYIHHYECTBA CO
B3pPOCJIBIMH U CBEPCTHUKAMH, YMEHHE HaXOIUTh BbIXOJIbI U3 CIIOPHBIX CUTYalUi.
7. MoTtuBauus K paboTe Ha pe3ysibTaT KaK B UCIIOJHUTEIbCKOMN, TaK U B TBOPUYECKOH 1EATEIILHOCTH.
8. YcraHoBKa Ha 3/I0pOBBI 00pa3 KHM3HM, CIIOKOWHOE OTHOIICHHE K OHIMOKe Kak paboueill cUTyalud,
TpeOyroIeil KOPPEeKINK; Bepa B ceOs.

Memanpeomemmnoie pezyibmamal
1. YMeHue BBINOIHATH NpoOHOE yueOHOe AEWCTBUE, B Cllydyae €ro Heyclexa IpaMOTHO (UKCHUpOBATh
CBOC 3aTpyJHEHHUE, AaHAIU3UPOBATh CUTYAllUIO, BBIABISATH U KOHCTPYKTHUBHO YCTPaHSITh INPUYHUHBI
3aTpyAHEHUS.
2. OcBoeHME HaYaJIbHbIX YMEHUN IPOEKTHOM J1€ATEIbHOCTH: IOCTAHOBKA U COXpaHEHUE 1ieyiel yueOHol
NeSITeIbHOCTH, OTpeseieHne Hanbomee 3(h(HEeKTUBHBIX CIIOCOOOB M CPEICTB JOCTHKEHHS pe3yJbTara,
IUTaHUPOBaHKE, IPOTHO3UPOBAHUE, peaTn3als HOCTPOSHHOTO MIPOEKTa.
3. YMeHHe KOHTPOJUpPOBaTh M OLIEHMBAaTh CBOM Y4eOHbIE JCHCTBUS Ha OCHOBE BbIPaOOTaHHBIX
KPUTEPUEB B COOTBETCTBUU C MIOCTABICHHOM 3a7auell U YCIOBUSMH €€ peaau3aliu.
4. OnbIT UCTIONB30BAHMSI METOJIOB PELICHUS MPOOJIEM TBOPUECKOIO U IOUCKOBOI'O XapakTepa.
5. OcBoeHMe HaualbHbIX (POPM MMO3HABATEIBHON U TMYHOCTHOM peduieKkcuu.
6. CrnocoOHOCTh K HCIOJb30BAaHUIO 3HAKOBO-CUMBOJIMYECKUX CPEJCTB MAaTEMaTHUYECKOIro fA3blKa U
cpeacts UKT s omMcaHWst M MCCIEIOBAaHUS OKpYXKarollero Mupa (mpeacraBieHHe HHPOpMaLUH,
CO3/1aHHE MOJIETIeH N3y4aeMbIX OOBEKTOB U MPOLIECCOB, PEIIEHNE KOMMYHUKAaTUBHBIX U MIO3HABATEIbHBIX
3aJa4 ¥ JIp.) ¥ KaKk 0a3bl KOMIBbIOTEPHOH IPAMOTHOCTH.
7. OBnageHue pa3iaMYHbIMM CcIIocOOaMHM IOMCKa (B CIpPaBOYHOM JIUTEpaType, 0Opa30BaTENbHBIX
UHTEpHeT-pecypcax), cOopa, o0pabOTKH, aHaiM3a, OpraHu3alukl M nepeAayd HHGopmauuu B
COOTBETCTBUM € KOMMYHHKAaTMBHBIMM U II03HAaBaTEIbHBIMU 3aJayaMHd, yMEHHE TOTOBUTb CBOC
BBICTYIIJICHHUE U BBICTYNATh C ayAHO-, BUAEO- U TPAPUUECKUM COMPOBOKICHUEM.
8. ®opmupoBaHue crenupuyecKux s MaTeMaTHKH JIOTMYECKHUX oIrepanuil (CpaBHEHUE, aHalu3,
CHHTE3, 00OOIIeHue, Kiaccu(uKalus, aHAJIOTUs, YCTAHOBJIEHHME MNPUYMHHO-CIIEJACTBEHHBIX CBs3EH,
MIOCTPOCHUE PAcCYXJIEHUH, OTHECEHHE K U3BECTHBIM TIIOHATUSAM), HEOOXOJMMBIX YEJIOBEKY JUIf
NOJHOIEHHOTO  (YHKIIMOHMPOBAHMS B  COBPEMEHHOM  OOIIECTBE;  pa3BUTHE  JIOTUYECKOTO,
3BPUCTHYECKOTO U AITOPUTMHUYECKOTO MBIIUIECHUS.
9. OBnasieHNE HaBBIKaMH CMBICIIOBOTO YTE€HUS TEKCTOB.
10. OcBoeHne HOPM KOMMYHUKATHBHOTO B3aMMOJEHCTBHS B MO3ULUAX «ABTOP», «KPUTHUK,
«IIOHUMAIOUINI», TOTOBHOCTh BECTH JAUAJIOT, NPU3HABATh BO3MOXKHOCTh M IIPABO KaXKJI0OI'O UMETH CBOE
MHEHHE, CTIOCOOHOCTh apTyMEHTHPOBATh CBOIO TOUKY 3PEHHUS.
11. YMmenue paboraTh B mape W TpyIIe, JOTOBAPUBATHCA O paclpeleleHnu (YHKIUH B COBMECTHOM
JeSITEIbHOCTH, OCYILIECTBISATh B3aUMHBIM KOHTPOJIb, a/IeKBaTHO OLIEHUBAaTh COOCTBEHHOE IOBEJEHUE U
MOBEJICHUE OKPYXKAIOIIMUX; CTPEMJICHHE HE JOMyCKaTh KOH(IUKTH, a MPU UX BO3HUKHOBEHUH —
TOTOBHOCTb KOHCTPYKTUBHO MX pa3peuiarh.
12. HayanpHble MPEACTABICHHUS O CYLITHOCTH M OCOOCHHOCTSX MAaTeMaTHYeCKOIro 3HaHUs, UCTOPUH €ro
pa3BUTHSL, €ro 0000LICHHOTO XapaKkTepa U POJu B CUCTEME 3HAHUH.



13. OcBoenue 0a30BBIX NPEAMETHBIX W MEXKIPEAMETHBIX TMOHATUN (AJTOPUTM, MHOXECTBO,
KJacCUpUKalUsg U [p.), OTPAKAIOIIUX CYIIECTBEHHbIE CBS3M M OTHOIIEHUS MEXAy OOBEeKTaMH H
IpoIeccaMy Pa3IMYHbIX MPEIMETHBIX 00JIaCTeH 3HAHUSL.

14. YMmenue paboTaTh B MaTepuaabHON M HHPOPMAIIMOHHOKN Cpeie HadyaIbHOTO 0011ero o0pa3oBaHus (B
TOM 4HCI€ C Y4YeOHBIMH MOJEISMH) B COOTBETCTBHM C COJCpXKAaHHEM Y4eOHOro TmpeaMera
«MaremaTtuka.

Ilpeomemmnuie pesynomamaot

1. OcBoeHHe OmbITa CAaMOCTOSITENIbHON MaTeMaTHYeCKON AESITebHOCTU 10 MOJYyYEHHI0 HOBOT'O 3HAHUA,
€ro MpeoOpa3oBaHMIO M MPUMEHEHHIO /ISl pelIeHUs] y4eOHO-TT03HABATEIbHBIX U y4eOHO-TIPAKTUIECKUX
3azad.

2. HWcnonp3oBaHue MNpPUOOPETCHHBIX MaTeMAaTUYECKUX 3HAHMW JJI ONHCAHUS U  OOBSICHEHHUSA
OKpYXXalOIUX IPEIMETOB, IIPOLECCOB, SBJIEHUM, a TaKXE OLEHKM MX KOJIMYECTBEHHBIX U
MPOCTPAHCTBEHHBIX OTHOIICHUH.

3. OBnaseHue yCTHOM U MHUCbMEHHOM MaTeMaTU4YECKON Peubl0, OCHOBAMH JIOTHYECKOTO, IBPUCTHUUECKOTO
U aJITOPUTMHYECKOTO MBILIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHUs, CUeTa U U3MEPEHUs, MIPUKUIIKA U
OLIEHKH, HATJISTHOTO TPEACTABICHUS JaHHBIX M MPOLECCOB (CXEMBI, TaOJUIbI, JUArpaMMbl, rpadukm),
WCIIOJTHEHUS U MOCTPOCHHUSI aJITOPUTMOB.

4. YMeHHE BBHINONHATH YCTHO W MHUCHBMEHHO apu(MeTHYeCKHue ACUCTBUS C YUCIAMH, COCTaBIISThH
YHCIIOBBIE U OYKBEHHBIC BBIPAKECHHSI, HAXOIUTh X 3HAYCHHs], pEIlaTh TEKCTOBBIC 3a/1a4yM, MPOCTEHIIIHE
YpaBHEHHUS U HEPABEHCTBA, UCHOJIHATh U CTPOUTH AJITOPUTMbI, COCTABIISITh U UCCIIEOBATh MPOCTEUIINE
dbopMyIibl, pacno3HaBaTh, U300paXkaTh U HUCCIEA0BATh TeOMeTpuUYecKue (GUrypsl, paboTarh ¢ TaOIHUIIAMU,
CXeMaMH, JuarpaMMaMiu U rpadukaMu, MHOXXECTBaMHU U LEMOYKAMH, MPEJICTABIATh, aHATN3UPOBATh U
UHTEPIPETUPOBATH JIAHHBIE.

5. IlpuobpeTeHne HayaIbHOIO OIbITa IPUMEHEHHS] MATEMAaTHUYECKUX 3HAHUM JUIsl pellIeHus y4eOHO-
MO3HABATENIbHBIX U y4eOHO-TIPAKTHUECKUX 3a/1a4.

6. IIpuoOpereHune nepBoHavaibHbIX MPEACTABIECHUIN O KOMIBIOTEPHON I'PAMOTHOCTH.

7. IlpuoOpeTeHne nepBoHaYaTbHBIX HABBIKOB PA0OTHI HA KOMITBIOTEPE.

Coneprxanue yueOHOTO Kypca.

Yuciaa u apupmerndeckue aeiicreus ¢ HuMu (200 ).

Cogokynnocmu npeomemos unu gueyp, odnaoarowux odwum ceoticmeom. CocmasieHue cO80KYNHOCMU
no 3a0aHHOMY ceolicmsy (npusHaky). Beioenenue uacmu cogokynnocmu.

CpasHenue coBoKynHocmell ¢ NOMOWbIO COCMABIEHUss nap: Oonbule, MeHble, CIMONbKO e, 0olbule
(MeHbUwe) HA ... NOPAOOK.

Coeounenue cosoxynnocmelti 8 00HO yejloe (clodcenue). YoaneHue yacmu co8OKynHoOCmu (8blyumarue).
llepemecmumenvroe ceoticmeo cnodxcenusi cogokynnocmeti. Cea3b MeHcoy Cr0dHceHUeM U BblUUmMaHuem
COBOKYNHOCMeEU.

Umcio kKak pe3ysnbTaT cueTa IPeaMETOB U KAK pe3yabmanm usmepeHus 6elIuyuH.

IIpsimeIM mprgTOM 0603HAYEHBI pa3eibl, MOJHOCTHIO obecneunBatomye TpedoBanust @PI'OC HOO k TMYHOCTHBIM,
MeETaNpeIMETHBIM U IPEIMETHBIM pe3yabTaTaM 00pa30BaHUS M0 MaTeMaTHKe, a KypCuU8oM — T€ Pa3/ieibl, KOTOPbIE yJaluecs
MMEIOT BO3MOXKHOCTb JIOIIOJIHUTEIEHO OCBOUTH NPU 00YUYEHUH 110 JaHHOH porpamMe.

Ob6pa3zoBanue, HazBanue u 3anuck yucen ot 0 7o 1 000 000 000 000. ITopsaOK clieOBAaHUS MPH CUETE.
Hecsatuunble enuHuLbl cuera. Paspsaasl u kiaccsl. [IpencraBieHrie MHOTO3HAYHBIX YHCET B BHJIE CYMMBI
pa3psiiHbIX ciaraeMbiX. Ceasb medcoy 0ecamudHou CUCMeMOU 3anucy Yucen U OecsamuyHol CUCmemol
mep.

CpaBHeHUE U yIIOpAJ0YSHHUE YHUCell, 3HAKU CpaBHEeHUd (>, <, =, #).

CrnosxeHue, BBIMUTaHUE, YMHOXKEHUE U JIEJICHHE HaTypalbHBIX YnCeNl. 3HAKU apu(PMETUUECKUX JeHCTBUI
(+, -, %, : ). Ha3BaHUS KOMIIOHEHTOB U PE3yJIbTATOB apU(YPMETUIESCKUX ACHCTBUH.

Harnsannoe n3o6pakeHue HaTypaibHBIX YHCEN U JEHCTBUM ¢ HUMHU.

Tabmuua cnoxenus. Tabmuua ymHOXKeHHsA. B3auMocBs3b apudmMeTHdeckux JeHCTBHHA (MeXIy
CIOKEHHEM M BBIYMTAHHEM, MEXAY YMHOXEHHEM U JejeHueM). HaxoxaeHue Heu3BeCTHOIro
KOMIIOHEHTa apudmernueckoro nedcTBus. YacTHble ciiyyal yMHOXeHMs M jenenus ¢ 0 u 1.
HeBo3MorkHOCTh nemenus Ha 0.



PazHocTHOE cpaBHeHME yucen (Oobie Ha ..., MEHbIIE Ha ...). KpaTHoe cpaBHeHUE uncen (00bIe B ...,
MEHBIIIE B ...). [Jenumenu u kpamuwie.

C8s3b MeHCOY KOMNOHEHMAaMU U pe3yIbmamami apupmemuyeckux oetucmasuil.

CBolicTBa CJIOXEHUS W YMHOXEHHS: IMEPEeMECTUTEIbHOE U COYETaTeIbHOE CBOWCTBA CIOKEHUS H
YMHOXXEHUS, PACHpPEeTUTEIbHOE CBOMCTBO YMHOXEHHS OTHOCHTEIBHO CJOXECHHS M BBIYUTAHUS
(mpaBuia YMHOXKEHHS YMCia Ha CyMMY M CyMMBI Ha YMCJIO, YMCJIA HA Pa3HOCTh M PA3HOCTH HA YHUCIIO).
[IpaBuna BeIYMTAHMS YHCIIA U3 CyMMBI U CYMMBI U3 YHCA, AETICHUS CYMMBI U Pa3HOCTH Ha YHCIIO.
Jenenue ¢ octatkoM. Komnonenmul OeneHus ¢ OCIMamKoMm, 83aUMOCEs3b Mexcoy HUmMu. Aneopumm oene-
HUSL C OCIAMKOM.

OreHKa U IPUKHIKA PE3yTbTATOB apUPMETHICCKIX ACHCTBHIA.

MoHeThI U KYIIOpBI.

Uucnosoe BbipaxeHue. [1ops 10K BBINOIHEHNSI JEHCTBUI B UMCIIOBBIX BBIPAXEHUIX CO CKOOKaMu U 0€3
ckoOok. HaxoxxaeHue 3HaueHUs 4MCIOBOrO BbIpakeHus. lcmonb3oBaHue CBOMCTB apupMeTHUECKHX
JNeHCTBUN A PallMOHANM3ALMU BBIYUCICHUN (IIepecCTaHOBKAa M TPYNIHPOBKA CJIaraéMbIX B CyMMe,
MHO>KUTEJIEH B IPOU3BEACHUU U JIp.).

ANTOPUTMBI THUCHMEHHOTO CJIOXCHHS, BBIYUTAHHS, YMHOXKEHUS W JCICHUS MHOTO3HAYHBIX YHCEIL
CrniocoObl MPOBEPKH MPABUILHOCTH BBIUKCICHUM (QITOPUTM, OOpaTHOE AeWCTBUE, IPUKUAKA Pe3yiIbTaTa,
OLIEHKA JIOCTOBEPHOCTH, BHIYHCIICHNE HA KAJTbKYJISATOPE).

Usmepenus u Opobu. Hedocmamounocmv HAMypaivHelX uucenl 0N NPAKMUYECKUX USMepeHU.
Ilompebnocmu npakmuueckux usmeperuti KaKk UCMOYHUK PACUUPEHUS NOHAMUSL YUCA.

JHonu. CpaBaenue noineit. Haxoxaenue ponu uncina u gyucina mo jgose. [lpoyeHm.

Hpobu. Haznaonoe uzobpasicenue Opodeti ¢ nomMowpbro 2eoMempuyeckux Gueyp u Ha 4ucilosom Jyye.
Cpasnenue Opobeil ¢ 00UHAKOBbIMU 3HAMEHAMENAMU U Opobell ¢ 0OUHAKOBLIMU yucaumensamu. /enenue
u Opobu. Haxoorcoenue vacmu yucna, yucia no e2o 4acmu u 4acmu, KOmopyr 0OHO YUCIIO COCMAisiem
om opyeoco. Haxoowcoenue npoyenma om yucia u 4ucia no e2o npoyeHmy.

Cnooicenue u gvluumanue Opobeu ¢ o0OuHaAKovlMu 3HameHamenamu. Ilpasunvhvie u HenpasuivbHble
opoou.

Cmewannsie uucna. Bvidenenue yenoti vacmu uz menpasuivHou Opoou. lIpedcmasinenue cmeuanHo2o
yucna 6 euode HenpasuivbHou Opodou. Crodcenue u vluumanue CMEUaHHLIX Yucel (C O0OUHAKOBbIMU
3HameHamensmu OpoOHOU Yacmu,).

TexcroBble 3agaun (130 v).

VYcnoBue M BOMpoC 3a7ayd. Y CTAHOBIICGHHWE 3aBUCUMOCTH MEX]Y BEITMYMHAMH, MPEACTABICHHBIMU B
3anade. [IpoBeneHne caMocTosATENbHOIO aHaIn3a 3a1a4yn. [locTpoeHne HarasaHbIX MOJENiel TEKCTOBBIX
3a/a4 (CXeMbl, TaONHIIbI, JUArpaMMbl, KpaTKol 3amucu u ap.). [InanupoBaHune xoma pemieHUs 3aJadd.
Pemenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM (TI0 AEHCTBUSIM C MOSICHEHUEM, T10

NEHCTBUSIM C BOMPOCaMH, C TOMOIIBIO COCTABICHUS BBIPAKEHUS). ApHPMETHUYECKHE ACUCTBUS C
BEJIMYMHAMU TpU pelieHnH 3a1a4. COOTHECEHHE TOIYyYEeHHOr0 pe3ybTaTa ¢ yCJIOBHEM 3aJladyM, OIIeHKa
€ro MpaBIoMoa00usI.

3anuch pelieHus U 0TBeTa Ha Bolpoc 3a1aun. [IpoBepka pemeHus 3agauu.

3adauu ¢ nexoppexmHviMU DOPMYIUPOSKAMU (TUWHUMU U HENOIHbIMU OAHHBLIMUY, HepealbHbIMU
yenosusmu). [IpuMepsl 3a7a4, pelaeMbix pa3HbIMU CIIOCOOaMHU.

BrisiBnenue 3a1a4, UMEIOIINX BHEIIHE pa3iuyHbie (adyibl, HO OIMHAKOBOE MAaTEeMaTUYECKOE pPellleHre
(Mofenn).

[IpocTeie 3amaun, pacKphIBAIOIIME CMBICT apU(METHUYECKUX JEeHCTBUN (CIOXKEHHE, BBIYUTAHUE,
YMHOXKEHHE, JISJICHUE), COJEpIKaIlie OTHOIIEHUS «00bIe (MEHBIIE) Ha ...», «00JIbIe (MEHBIIE) B ...)».
3anauu, coepiKaline 3aBUCMMOCTh MEX/Ty BeTMUMHAMK BHIa @ = b C: myTh — cKOpocTh — Bpemst
(3a1aum Ha JBHKEHHE), 00bEM BBIITOJIHEHHON pabOThl — MPOU3BOAUTENBLHOCTD Tpya — BpeMms (3aauu
Ha paboTy), CTOUMOCTh — II€Ha TOBapa — KOJIMYECTBO TOBapa (3aa4u Ha CTOMMOCTB) | JIp.
Knaccugurkayus npocmuix 3a0ay u3yyeHHbIX Munos.

CocraBHble 3a71auu Ha Bce 4 apupMeTnyeckux AeUcTBUs. OOwuti cnocob ananuza u peuleHus cocmasHou
3adauu.

3aoauu na HaxoxcoeHue 3a0yManHO20 Yucaa. 3a0aqu Ha HAxXoHcOeHue Yucen no Ux CyMme u pasHocmu.
3anaun Ha IPUBEJICHHUE K €AWHUIIE.

3amaun Ha ompeeNeHue Hauana, KOHIA U MPOIOJDKUTEIbHOCTH COOBITHSL.

3aaun Ha HAXOXKJCHME JI0JIU 1IeJIOT0 U 1IEJI0T0 1o ero Jojie. Ipu muna 3aday Ha Opobu. 3aoayu Ha Ha-
X0otcOeHue npoyeHma om YUcia U Yucia no e20 NpoyeHmy .



3adauu Ha oonospemeHHOe O8udCeHUe 08X 00beKmMos (Hagcmpeuy Opyz Opyey, 8 NPOMUBONOJONCHBIX
HanpaegieHusx, 60020HKY, C OMCMABaAHUEM).

IIpocTpancTBeHHbIe OTHOMIEHUsI. ['eomeTpryeckne GUrypsl 1 BeTu4nHsbI (60 1).

OcHOBHBIE IPOCTPAHCTBEHHbIE OTHOILIEHUS: BBIIIE — HIKE, IIUPE — YKe, TOJIIe — TOHbIIIE, CIiepeIn
— C3a1M, CBepXy —CHHU3Y, CleBa — cIpaBa, Mexxay u Ap. CpaBHenue ¢uryp no ¢opme u pasMepy
(BU3yasIbHO).

Pacno3naBanue W Ha3pIBaHWE TEOMETPHUECKUX (OPM B OKPYXKAIOIIEM MHUpE: Kpyr, KBaapar,
TPEYroJdbHUK, MPSIMOYTOJbHUK, KyO, IIap, MapajUlelienunesa, OUpamMuaa, IWIMHIAP, KOHYC.
[IpencraBnenus o MIOCKUX U MPOCTPAHCTBEHHBIX FeOMETpUUEcKUX purypax. Obracmu u epanuybi.
Cocmasenenue ¢ghueyp uz uacmeti u pazouenue gueyp na ywacmu. Pasencmeo ceomempuieckux gueyp.
Koncmpyuposanue guzyp uz nanovex.

PacnioznaBanue u n300pakeHre TeOMETpUUYeCKuX (puryp: Touka, JIuHUs (KpuBas, mpsiMas, 3aMKHYTast 1
HE3aMKHYTas), OTPe30K, JydY, JIOMaHasi, yrojl, TPEYrOJbHHUK, YETHIPEXYTOJbHUK, MATUYTOJIbHUK,
MHOTOYTOJIBHUK, MNPSIMOYTOJIBHUK, KBaJpaT, OKPYKHOCTb, KPYT, HPAMOU, OCHMPbIL U MYNOu Yeiuvl,
NPAMOY20JIbHbILL MPEY20JIbHUK, PA3EEPHYMBLUL Y201, CMENCHbIE Yeilbl, 6EPMUKAIbHbLE Y2Tlbl, YeHMPAlbHbIL
Y20l OKPYICHOCMU U Y20J, 6NUCAHHBIU 6 OKpYdcHocmb. [locmpoenue paszeépmku u modenu Kyoa u
NPAMOY20NbHO20 napaiienenuneda. VICTONb30BaHUE I TMOCTPOCHUH YEPTEKHBIX HHCTPYMEHTOB
(JTMHEHKU, YepTEIKHOTO YIOJIbHUKA, [IUPKYIISL, TPAHCIIOPTHUPA).

DNIEMEHTHI TEOMETPUICCKUX (PUTYP: KOHITBI OTPE3Ka; BEPUIMHBI U CTOPOHBI MHOTOYTOJILHUKA; IICHTD,
paauyc, TUAMETp, Xopoda OKPYICHOCMU (Kpyea); epuiuHbvl, pedopa u epanu Kyoda u npamoy20JbHO20
napasnnenenuneoa.

IIpeobpazosanue ¢uzyp na nnockocmu. Cummempus ghucyp omuocumenvro npamou. Queypel, umero-
wue ocv cummempuu. [locmpoenue cummempuunvlx gueyp Ha Kiemuamotu 6ymace.

[Tnan, pacnonoxenne 0ObEKTOB Ha ILIAHE.

I'eomerprueckue BenMYMHBI U UX U3MepeHue. JinmHa otpeska. HemocpeacTBeHHOE cpaBHEHUE OTPE3KOB
no januHe. M3mepeHue AMUHBI OTpe3Ka. ENUHUIBI JUIMHBI (MIJUTUMETP, CAHTUMETp, IELHUMETp, METP,
KHJIOMETP) U COOTHOIICHUS MeX Ty HUMU. [lepumeTp. Beraucienue nepumMerpa MHOTOYTOJTbHHKA.
[Tnomane reomerpuueckoit ¢urypsl. HemocpencrtBenHoe cpaBHeHue ¢uryp mno miomanu. M3mepenue
tonaan. EnuHuIe! miomany (KBaapaTHbI MHJUTUMETP, KBaJAPATHBIA CAHTUMETD, KBaIPATHBIHN JICIH-
MeTp, KBaJapaTHBII MeTp, ap, TeKTap) W COOTHOIIEHHUS MeXIy HuUMHU. [lmomanas mpsMOYyroibHUKa U
NPAMOY207IbHO20 mpeyeonvhuka. IIpubnusxicennoe uzmepenue nIOWAOU 2e0MempuUyeckou guaypoi.
Oyenxa nnrowaou. Mzmepenue niowaou ¢ NOMOWbIO NAlIeMKU.

Ob6vem eeomempuueckou gueypol. EOunuyvt o6vema (kyouueckuti mMuiiumemp, Kyouueckuti cCaHmumemp,
Kyouueckuti Oeyumemp, KyOuueckuti memp) u coomuowlenus mexcoy Humu. QOb6vem Kyba u
NPAMOY207IbHO20 Napaierenuneod.

Henocpeocmeennoe cpasuenue yenos. Hamepenue yenos. Eounuya usmepenus yenog: y2nogoil epaoyc.
Tpancnopmup.

[TpeoOpa3zoBanue, cpaBHEHHE T€OMETPUIECKUX BETUYHMH U apu(PMeTUYeCKue NeHCTBUS C HUMH.
HccnenoBanme CBOWCTB TE€OMETPHUECKHMX (UTYp Ha OCHOBE aHalM3a pe3yJbTaToB HW3MEPEHUN
reoMeTpuuecKux BelduurnH. CBONCTBO CTOpOH MpsiMOyrosibHUKA. (C60licmeo y2n08 mpey20iibHUKA,
yemvipexyzonvrura. Ceoucmeo cmedxncHulx yenos. Ceolucmeo 6epmuKaibHbIX Y208 U Op.

Benuuunwot u 3aeucumocmu mexicoy numu (50 u).

CpaBHeHHEe W yropsiodeHue BenwuuH. OOwuil npuHyun usmepenus eeiuuun. Eounuya usmepenus
(mepka). 3asucumocms pe3yromama uzmepenus om vlbopa mep-

ku. Cnoocenue u @bluumanue eludun. YmHooceHue u oenreHue geauyunsvl Ha ducno. Heobxooumocms
8vib0pa

€0UHOU MEPKU NPU CPABHEHUU, CIOAHCeHUU U gbluumanuu eenudun. Ceolicmea enuyun.
HenocpedcmeeHHoe cpagHeHue npedmMemos no macce. Msmepenue maccol. EOunuyvr maccol
(epamm, Kunocpamm, yenmHep, MmOoHHA) U COOMHOUEHUS MENHCOY HUMU.

Henocpeocmeennoe cpasnenue npeomemog no eémecmumocmu. V3mepeHue BMecTuMocTd. Ennnuna
BMECTUMOCTH: JIUTP; €€ CBA3h C KyOUUECKUM JICIIUMETPOM.

N3mepenue Bpemenn. Equnuiiel BpeMeHu (CeKyHa, MUHYTA, 4ac, CYTKH, TOJ) ¥ COOTHOIICHHS MEXITY
Humu. Onpesienienre BpeMeHu 1o yacam. Hazpanue mecsiieB u qae nHeaenu. Kanennaps.
[IpeoOpazoBanre OMHOPOAHBIX BEIUYHH U apUPMETUUECKUE ACUCTBUS C HUMHU.



Jonst BenmuuuHbl (MIOJIOBUHA, TPETh, YETBEPTh, JECIATasl, COTas, ThICSUHAs U Ap.). [lpoyenm kax comas
007151 BeIUYUMbI, 3HAK npoyenmada. Yacmov eenuuuHvl, GvlpadiceHHas Opobwlo. Ilpasunvhvie u
HenpasuibHble Yacmuy GelTUYUH.

Ilouck  3axonomepnocmeu. Habniwodenue 3agucumocmeil Mmedcoy — GeIUHUHAMU,  QUKCUPOBAHUE
pe3yibmamos Habo0eHUll 8 pedu, ¢ NOMOWwbI0 madauy, Gopmyi, epapuKos.

3asucumocmu mesxHcoy KOMNOHEHMAMU U Pe3YIbMAMAMU apUGMemudecKux 0eticmsuil.

Ilepemennas éenuuuna. Boipasxicenue ¢ nepemeHHou. 3Hauenue eblpaddcetus ¢ nepemeHHoll.

Dopmyna. Dopmyavl niowaou u nepumempa npsmoyeoavruxka: S = a - b, P = (a + b) 2. @opmyrsi
niowaou u nepumempa kéaopama: S=a-a, P =4 - a.

Dopmyna nrowaou npsamoy2oabHo2o mpeyeonvhuxka S = (a - b) : 2.

Dopmyna o6véma npsamoy2onvro2o napaiierenuneda N = ab c. @opmyna oo6véma kyo6a NV =a a a.
Dopmyna nymu (S =V 1) u eé ananoeu: popmyra cmoumocmu (C = a x), hopmyna pabomot (A = W t) u
op., ux 0600UeHHAsL 3aNUCL ¢ NOMOWbIO hopmyast a = b C.

Ulkanvl. HYucnosou nyu. Koopounamuuiti nyu. Paccmosinue mexicoy moukamu KOOPOUHAMHO20 JyYd.
Pasnomepnoe Osudicenue mouex no KOOPOUHAMHOMY Y4y KAK MOOeNb PABHOMEPHO20 OBUNCEHUs
PeanbHuIX 00beKMmos.

Cropocmb  conudiceHusi U CKOpOCmMb  YOdjieHus 08YX 00beKmo8 Npu pPABHOMEPHOM OOHOBPEMEHHOM
0BUICEHUU.

Dopmynvl ckopocmu conudxcenus u ckopocmu yoanenus: Ncon. = V1 + V2 u vyo. = V1 — v2. @opmyne
paccmosnus A mexncoy 08yMsi PABHOMEPHO OBUNCYWUMUCT 0ObeKmamu 6 MoMeHm epemenu U 0
osudicenust nascmpeuy opye opyey (d =s0 — (V1 + v2) - t), ¢ npomusononosxcnvix nanpasnenusix (d = s0 +
(V1 + v2) - t), s0oconxy (d = s0 — (v1 —Vv2) - t), ¢ omecmasanuem (d = s0 — (v1 — v2) - t). @opmynra
00HOB8peMeHH020 Osudiceruss S =V con. t ecmp.

Koopounammnuwiii yeon. I pagpux dsudicenus.

Habnooenue 3asucumocmeii mexcoy eauyuHamu U uUx 3anUcb Ha MAMeMamuieckom A3blke ¢ HOMOWbIO
Gopmyn, mabauy, epagpuxos (Osudicenus). Onvlm nepexoda om 00HO20 chnocoba urcayuu
3asucumocmett K Opy2omy.

Anzeopauueckue npeocmasnenusn (40 u).

YucnoBbie 1 OYKBEHHBIC BBIPQKCHUS. BhIUMClIeHHE 3HAUSHHI POCTEHINNX OYKBEHHBIX BBIPAKCHUH TPU
3aJIaHHBIX 3HAYCHHSIX OYKB.

PaBeHcTBO 1 HEPaBEHCTBO.

Obo6wennas 3anuce ceoticms 0 u I ¢ nomowwto 6ykeenuwvix popmyn: a >0, a-1=1-a=a;a-0=10"-
a=0;a:1=a;0-:a=0uoap.

0606wennas 3anuce ceoUCM8 apuphmemuieckux 0eticmeutl ¢ NOMowblo 6yKeeHHbIX Gopmyn : a + b =b
+ a — nepemecmumenvroe ceoiicmeo ciodxcenus, (@ + b) + ¢ = a + (b + ¢) — couemamenvroe
ceoticmeo croxcenusi, a - b = b - a — nepemecmumenvroe ceoticmeo ymuoxcenus, (a - b) -c=a- M- ¢)
— couemamenbHoe C80UCME0 YMHONCeHUs, (a +b) ¢ =a - ¢ + b - ¢ — pacnpederumenvroe ceoticmeo
VMHONCEHUS (MPABUILO YMHONCEHUSL CYMMbL Ha yucio), (a + b) —c==(a—¢c) + b =a + O -¢c) —
npasuno eviuumanus yucia uz cymmol, a — (0 + ¢) = = a — b — ¢ — npasuno evruumanus cymmol uz
yucaa, (a +b):c=a:c+b:c—npasuno oenenus cymmor na uucno u op.

Dopmyna oenenus ¢ ocmamkom a=bc+r,r<b.

Vpasnenue. Kopenv ypasnenus. Muosicecmeo xopueil. Ypasuenusi 6uoaa +x =b, a—x=b,x—a=»n,
ax=Db,a:x=Db,x:a=Db mpocmeie). Cocmasnvle ypasrenus, ceoosuuecs K yenouKe npocmolx.
Pewenue nepasencmea na mHodcecmse yenvlx HeompuyamenbHoix yucei. Muoscecmso peutenuti Hepa-
sencmea. Cmpoeoe u Hecmpozoe HepaseHCcmeo. 3Haku >, <. /[golinoe HepaseHcmao.

Mamemamuueckuil a3vik u nemenmel a1ozuxu (20 u).

3HAKOMCTBO C CHMBOJIAMH MAaT€MaTHYECKOTO sI3bIKa, WX HCIOJb30BAHUE JJS TOCTPOSHUS
MaTeMaTHYECKUX BhICKa3bIBaHWA. OTIpe/Ie]ICHHe HCTUHHOCTH U JIO)KHOCTH BBICKA3bIBAHU.

[TocTpoenue mpocTEeHIIMX BHICKA3bIBAHHUH C TTIOMOIIBIO JIOTHYECKUX CBSI30K U CIIOB «... U/UJH ...», «€CITU
<sy TO ...»», KBEPHO/HEBEPHO, UTO ...», KKAXKJBII», «BCE», KHAUILETCS», KHEY.

[TocTpoeHre HOBBIX CIIOCOOOB IEHCTBUS U CHOCOOOB pEIICHHs] TEKCTOBBIX 3aqad. 3HAKOMCTBO CO
crioco0amu pemeH s 3a/1a9 JIOTUIECKOTO XapaKTepa.

Mnooicecmso. Dnemenm muodxcecmea. 3naku u . 3a0anue MHOMCECMEA NePEeHUCTIeHUEeM €20 DIIeMEHMO8 U
CBOUCEOM.

Ilycmoe mHoocecmeo u eco obosnauenue. Paenvie mnoocecmsa. /fuacpamma Jiinepa — Benna.
TIloommnooicecmeso. Ilepeceuenue mroscecms. 3nax 111, Ceoticmea nepeceyeruss MHONCECMS.



Obveounenue muoxcecms. 3uax 111, Ceoticmea 06beouHeHuss MHONMCECmS.

Paboma c unghopmayueit u ananusz oannvix (40 u).

OcHOBHBIE CBOWCTBAa MPEAMETOB: IBET, (opma, pa3Mep, Marepual, Ha3zHAYCHHE, DPACIIOJIOKECHHE,
KosimyecTBo. CpaBHEHHE PEJIMETOB U COBOKYITHOCTEH MPEIMETOB MO CBOMCTBAM.

Onepayus. Obvexm onepayuu. Pezyiomam onepayuu. Onepayuu Had npeomemamu, gueypamu,
yucramu. Ilpsmevie u obpamuvie onepayuu. OmblCKaHUe HeU3BECMHbIX: 00bEeKMA Onepayul,
8bINONIHAEMOU onepayuu, pesyromama onepayuu. Ilpoepamma Oeticmeuti. Aneopumm. Jluneiinvie,
paszeemeneénnvle U yukauveckue areopummvl. CocmaeieHue, 3anucb U GblNOJHEHUE AICOPUMMOE
paznuunbix  6uoos. CocraBieHue IUlaHa (anroputma) noucka uHpopmauuu. CO6op wuHbopMmanmu,
CBSI3aHHOW C TIEPECUSTOM IMPEIMETOB, M3MEPCHHEM BEIWYHMH, (UKCUPOBAHHE, aHAIN3 TOJYYCHHOU
uH(OpMaLNH, TIPEICTaBICHHE B Pa3HBIX (hopMax.

CocraBieHHE TIOCIIEI0BATEIIEHOCTH (IIEIOYKH ) MTPEIMETOB, YUCEN, GUTYDP U Ap. 110 3alaHHOMY TIPaBUITY.
UreHue 1 3anojIHeHUE Ta0IHIbl. AHATU3 U MHTEPIIPETAIlUs JAHHBIX TaOJIUIIb.

Knaccughuxayus snemenmos mrodicecmaa no ceoticmsy. Ynopsoouenue ungopmayuu.

Paboma ¢ mexcmom. nposepka nonumanus, evioeienue 2Na8HOU MbICIU, CYUWECMBEHHbIX 3aMeYyanuli u
ULTIOCMPUPYIOWUX UX NPUMEPOB; KOHCNEKMUPOBAHUE.

Ynopsoouennwiii nepebop eapuarnmos. Cemu aunuil. Ilymu. /{epeso 603moxcHocmeil.

KpyroBeie, cToyi0uaThie ¥ JTUHEWHBIC AUArPAMMBbl: YTEHHE, HHTEPIPETALIUS TaHHBIX, TOCTPOCHHE.
O06o00muIeHne U cucTeMaTu3aus 3HaHH.

TIopmdhonuo yuenuxa.

TpebGoBaHMsI K YPOBHIO IOJATOTOBKHU BBIITYCKHUKOB,
oOyyaromuxcs 1o Kypey «MaremaTtukar»

B pe3ynbprare nuzydeHus: Kkypca MaTeMaTUKH BBIITYCKHUKHA HayalbHOM LIKOJIbI HAY4aTCst
MCII0JIH30BaTh HaYaJIbHbIC MATEMAaTUUECKHUE 3HAHUS VISl OTIMCAHMS OKPYKAIOIIUX MPEIMETOB,
MIPOLIECCOB, ABJICHUM, OLEHKH KOJIMYECTBEHHBIX U MPOCTPAHCTBEHHBIX OTHOLIEHUN. OBIaEI0T OCHOBaAaMHU
JIOTUYECKOT'O MBIIIICHUS], IPOCTPAHCTBEHHOTO BOOOPAKEHUSI 1 MAaTEMAaTUUYECKON peuu, puoOpeTyT
HEOOXOIUMBbIE BHIUMCIUTENbHBIE HABBIKU.

YyeHuk# HaydaTcsi IPUMEHSITh MaTEMaTUUECKUE 3HAHUSA U TIPEACTABJICHUS IJIs1 PEIICHUS YUYECOHBIX
3a/1a4, MPUOOPETYT HaYaIbHBIN OMBIT MPUMEHEHUS MAaTEMAaTHUECKUX 3HAHUS B TIOBCETHEBHBIX
CUTYaIHsX.

BrinyckHMKN HayalbHOM IKOJIBI OTYyYaT NPEICTABICHUS O YHCIIEe KaK pe3yJbTaTe cueTa u
W3MEPEHHUs, O IPUHITUIIE 3arucu yucen. HaydaTcst BBIMOIHATH YCTHO M MUCbMEHHO apu(meTrdeckue
JIEMCTBHUS C YMCIaMU, HAXOJUTh HEU3BECTHBIM KOMIIOHEHT, COCTAaBJIATh YHCIOBOE BBIPAKEHUE U
HaXOJIUTh €ro 3HaYeHHe. HakomsT ombIT pelieHus TEeKCTOBBIX 3a/1a4.

BhIyCKHUKN TTO3HAKOMSITCS ¢ TPOCTEHIIUMU T€OMETPUYECKUMU (hOpMaMu, HaydaTcs
pacro3HaBaTh, Ha3bIBaTh U U300paKaTh FTEOMETPUUECKHUE PUTYPHI, OBIAJACIOT CIOCOOAMU U3MEPEHUSI
JUINH U IjIomaaei.

B xozie paboThl ¢ TabMiaMu U UarpaMMaMi IIKOJIbHUKY TPUOOPETYT BayKHBIE I TPAKTUKO-
OPUEHTHPOBOYHON MAaTEMAaTUUYECKOU NEATEIbHOCTH YMEHHUSI, CBSI3aHHbIE C IIPE/ICTABIICHUEM, aHATTU30M U
WHTepnpeTanueit 1anapix. OHU CMOTYT Hay4YHThCS U3BJIEKATh HEOOXOAMMbIE JaHHBIC U3 TaOIUIl U
JTUarpamm, 3aroidHAITh TOTOBBIE POPMBI, OOBSICHITH, CPAaBHUBATH, 0000MIaTh HH(OPMAIIUIO, AeTaTh
BBIBOJIBI I TIPOTHO3HI.

[To paznenam «Hucaa» u «BeJUYHHBI U X H3MEPEHHE»

a) BBIMTYCKHUK HAY4IHUTCS:

» UUTaTh, 3aIMCHIBATh, CPDABHUBATb, YIIOPSAIOYMBATH YHCIIA OT HYJIS 10O MUJLTHOHA,;

» yCTaHaBJIMBaTh 3aKOHOMEPHOCTH — IMPABUJIO, TI0O KOTOPOMY COCTaBJICHA YHCIIOBAS
MOCJIeI0BATEIbHOCTh, M COCTABIISATH MOCIEI0BATENLHOCTD MO 3aJJaHHOMY WJIU
CaMOCTOSATEIILHO BEIOpAaHHOMY TPaBIITY (yBeJIMUEHNUE/ YMEHBIIIEHUE YUCIIa Ha HECKOJIBKO
€IMHHUII, yBeTUUCHNE/ YMEHBIIICHHE YHCIIa B HECKOIBKO Pa3);

» TPYNIHPOBATh YUCIIA TTO 33JAHHOMY WJIH CAMOCTOSTEIHHO YCTAHOBICHHOMY MTPU3HAKY;

» UUTaTh U 3aIKChIBATh BEIMYMHBI (MACCy, BpeMsl, [UIUHY, TUIONIA/lb, CKOPOCTH), UCTIOJIB3Ys
OCHOBHbBI€ €TUHULIBI U3MEPEHUS BEIMYUH U COOTHOIICHHS MEXY HUMU (KAJIOTpaMM —



rpaMM; 4ac — MHHYTa, MUHYTa — CEKYH/Ia; KIJIOMETP — METP, METP — IEIUMETP, ACITUMETp —
CAaHTUMETP, METP — CAHTHMETP, CAHTUMETP — MUITUMETD).
0) 8bLINYCKHUK NOJYYUM 8O3MONCHOCTb HAYYUMBCA!
»  Knaccuguyuposams yucia no 0OHOMY UlU HECKOIbKUM OCHOBAHUAM, 0ObACHAMb C80U
oeticmeust;
> ebloupams eOuHuyy OJis1 UsMepeHusi OAHHOU SeIUYUHbL (OIUHbL, MACCDL, NIOWAOU, 8PEMEHIL),
00BACHAMb C80U OCUCBUSL.

[To pazgeny «Apu¢pmerndeckue aeiicTBUS
a) BBIIIYCKHUK HAyYUTCS:

»  BBINIOJHATH MUCHMEHHO JICWCTBUSI C MHOTO3HAYHBIMH YHCIIaMH (CIIO’KEHHE, BEIYUTAHUE,
YMHOKEHHE U JIeJICHUE Ha OJIHO3HAYHOE, JABy3HauHOe yucia B npenenax 10 000) ¢
MCIOJIb30BaHUEM TaOJIHI] CIIOKEHUSI U YMHOKEHUS YHCENl, aITOPUTMOB MUCbMEHHBIX
apu(MeTHIECKUX ACHCTBUI (B TOM YHUCIIE ACTICHUS C OCTATKOM);

» BBINIOJHATH YCTHO CIIO)KCHUE, BRIUMTAHHE, YMHOXKCHHE U JICJICHUE OJTHO3HAYHBIX,
JIBY3HAUHBIX, U TPEX3HAUYHBIX YUCEJI B CIIy4asx, CBOJUMBIX K AeiicTBusM B nipeaenax 100 (B
TOM YHUCJIE C HYJIEM U YUCIIOM 1);

»  BBIICTATH HEM3BECTHBIN KOMITIOHEHT apH(METHIECKOTO ICHCTBHUS U HAXOIUTH €ro
3HAYCHHUE;

»  BBIYHCIIATH 3HAYCHUE YMCIIOBOTO BRIpAKEHUS (coneprKaiero 2 — 3 apuMeTH4ecKux
JEHUCTBHUS, CO CKOOKaMH U 6€3 CKOOOK).

0) 8bINYCKHUK NOTYYUM 803MONCHOCMb HAYUUMBCA.
8bINOIHAMb OCUCMBUSL C BETULUHAMU,

»  UCnonv3068ams c8OUCMEA apugmemuyeckux Oeucmsuil 01 yOoOCmea 8bluUCIeHULL,

»  nposooums nPosepKy NPAasUIbHOCMU GbIUUCTEHUL ( ¢ NOMOWbBIO 0OPAMHO20 OelcmEus,
NPUKUOKU, OYEHKU pe3yTbmama 0eucmeusi).

ITo pazneny «TekcToBble 3agaum»
a) BBITYCKHUK HAYyYUTCS:

» aHaIM3MPOBATH 3ajady, YCTAHABIMBATH 3aBUCUMOCTh MEKIY BEIMUMHAMH U B3aUMOCBSI3b
MEX1y YCIOBHEM U BOTPOCOM 3aJIa4H, OTPEENATh KOJTHUECTBO U MOPSIOK ICHCTBUN TS
pelIeHns 3a/1a4k, BIOUpaTh U OOBSICHITH BHIOOD JEHCTBUM;

» peuiath yueOHbIC 3a/1a4H U 33/1a4M, CBA3aHHBIC C TOBCETHEBHOM JKU3HBIO, apU(METHYCCKIM
criocoboM (B 1 — 2 nelicTBus);

» OIICHUBATh MPABUIBHOCTD XO/1a PEUICHUS U PEATbHOCTh OTBETA Ha BOIIPOC 3aJIa4H.

0) 8bINYCKHUK NOTYYUUM 803MONCHOCMb HAYYUMBCA.!

> pewams 3a0auu Ha HAX0HCOeHUe 00N BeUYUNbL U BETUYUHbL NO 3HAYEHUIO ee 00U
(nonosuna, mpems, yemeepms, NAMAsl, 0eCAMAas 4acmy),;

» pewams 3a0auu 6 3 — 4 Oelicmausi;

»  HaxoOumw pasHvle Cnocoowvl peueHus 3a0a4u.

[o pazneny «aemeHThI reomeTpun» («IIpocTpancTBeHHbIE OTHOLIEHUS. | 'eoMeTpuueckue
¢burypen», «I'eoMeTpuiecKre BEITUYHHbD)
a) BBITYCKHUK HAyYUTCS:

» OINHKCHIBATh B3aMMHOE PACIOJI0KEHHE IIPEIMETOB B IPOCTPAHCTBE M HA IIOCKOCTH;

» pacro3HaBaTh, HA3bIBAaTh, H300paXKaTh TEOMETPHUECKUE (PUTYPBI: TOUKA, OTPE3OK, JJOMaHasl,
MPSIMOM yTroJl, IPSAMOYTOJIBHUK, MHOTOYI'OJIbHUK, TPEYTOJIbHUK, KBAAPaT, OKPYKHOCTb,
KpyT;

BBINOJIHATH IIOCTPOCHUE TEOMETPUUECKUX (PUTYpP C 3aJaHHBIMU U3MEPEHUSAMH (OTPE30K,
KBaJIpaT, NPSIMOYTOJIbHUK) C MOMOLIbIO JTMHEUKH YT OJIbHUKA;

HCII0JIb30BaTh CBOMCTBA NPSAMOYTOJIbHUKA U KBaJpaTa JJisl peLICHUS 3a1a4;
pacrno3HaBaTh U Ha3bIBaTh T€OMETPUYECKHE Tea: KyO, map;

COOTHOCHTB peabHble 00BEKTHI C MOJIEISIMUA T€OMETPHUECKUX (DUTYD;

U3MEpSATH JJIMHY OTpe3Ka;

BBIUUCIIATH IEPUMETP TPEYTOJIbHUKA, IPAMOYIOJIbHUKA, KBaJpaTa, MIOIIA b
IIPSIMOYTOJIBHHMKA U KBaJIpaTa,
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> OIICHUBATh Pa3MePbl TCOMETPUUYCCKHX O0OBEKTOB, PACCTOSIHUN TPUOIMKEHHO (Ha TJ1a3).
0) 8bLINYCKHUK NOJLYYUM BO3MONCHOCTD HAYYUMBCA!
»  pacno3Hasamv, paziuiamys, HA3bl8amMs 2eoMempuyecKie meia: napaiieienuneo,
nupamuoy, YuiuHop, KOHyc,
> 8bIUUCTAMb NepumMemp U niowadb HeCMAHOAPMHOU NPIMOY20bHOU (hucypuol.

[To pazneny «PaGora ¢ FTaHHBIMU» («IJIEMEHTHI CTOXACTUKN)
a) BBIITYCKHUK HAY4UTCS:

» 4YHUTaTh HECJIO)KHBIC TOTOBBIC TaOJIUIIBI;

» 3allOJIHATH HECJIOKHBIC TOTOBBIE TAOHIIBL;

» UYUTaTh HECIIOKHBIC TOTOBBIC CTOJIOUATHIC TUATPAMMBI.
0) 8bINYCKHUK NOJYYUM 803MOHNCHOCHb HAYUUMBCA!
YUMams HeC0MCHbLE 20MOBble KPY208ble OUACPAMMbBL,
00CMpauBams HECJ0ACHYIO 20MOBYI0 CMOLOUAMYIO0 OUASPAMMY;
cpasuusamos u 0600wWameb UHGOPMAYUIO, NPEOCMABIEHHYIO 8 CMPOKAX U CMOOYAX
HeCI0NHCHbIX MAbAUY U OUASPaAMM,
PACno3Hasams 0OHY U My dce UHGOpMayuro, npeoCmasieHHyo 8 pasHol opme (madbauyvi
u ouazpammol);
NIAHUPOBAMb HECTIOIICHBLE UCCAEO08AHUS, COOUPAMD U NPEOCMABISMb NOJLYYEHHYIO
unpopmayuro ¢ NOMowbIo madbauy u OUaAzpamm,
UHMEPNPEeMUpo8ams UHGOPMAayuio, NOJIYUEHHYIO NPU NPOBEOCHUU HECTLONCHBIX
uccnedosanuil (00vACHAMb, CPABGHUBAMb U 0000WAMb OaHHble, 0elamb 8bl80ObL U
NpPOCHO3bL).

YV V. VYV VVYV



TemaTnueckoe MmIaHuPOBaHUE Kypca «MaremaTrka
(4 4 B Henenmto, Bcero 540 4)

No TemaTnyeckoe TUTaHUPOBAHUE Koxn-Bo
/I Paznen Tema 1acoB
1 Yucnau | 1 xkaace
apugpmemu | I pynnol npeomemos unu guzyp, oonaoarowux oowum ceoticmeom. Cocmasnenue epynnovl npeomemos no 3a0aHHOMY 70
yeckue ceoticmay (npusHaky). Bvloenenue uacmu epynnoi.
oeticmeus ¢ | CpasHeHue epynn npeomemos ¢ NOMOubIo COCMAsieHusi nap. 0oabule, MeHble, CMOIbKO e, OOIblLe
HuMu (menbUle) HA ... NOPAOOK.
200y Coeounenue epynn npeomemoes 6 00HO yenoe (crodxceHue). Yoanenue vacmu epynnvl npeomMemos (gbluumarue).

TlepemecmumenvHoe c60ticmeo crodicenus epynn npeomemos. Cesnzb MexHcOy CLONCEHUEM U bIYUMAHUEM SPYRN
npeomemos.

AHanoaust cpasHeHus, CLONCEHUsL U BbIYUMAHUSL 2DYNI BPEOMEMO8 CO CLONCEHUEM U GbIYUMAHUEM BEIUYUH.

Yucno kax pesynvmam cuéma npeomMemos u Kax pe3yibmam usmepenus 6eIuduH.

Hassanus, nocredosamenvrocms u 0603nayvenue yucen om 1 00 9. Haensonoe uzobpasicenue uucen co80KynHOCMAMU
Mouex, KOCMAMU OOMUHO, MOYKAMU HA YUCTI080M ompe3Ke u m. 0. [Ipedvidywee u nociedyoujee Yucio.
Konuuecmeennwiil u nopsioxoswiil cuem. Ymenue, 3anuco u cpasHeHue Yucell ¢ NOMOWbIo 3HaKos , , >, <.

Cnoorcenue u goluumanue yucell. 3HaKu croxcenus u ebiuumanus. Hazeanue komnonenmos cnosceHus: u

sbluumanusi. Haensionoe uzobpasicenue cioxicenuss u 6bl4UmManuusi ¢ NOMOWbIO 2pynn RpeoMemos U Ha YUCi080M
ompeske. Cé53b MeHCOy CLOAHCEHUEM U 8blYUMaHUueM. 3a8UCUMOCTb PE3YIbIMAMO8 CIONCEHUS. U BbIYUMAHUSL OM
U3MeHeHUs1 KOMNOHeHmos. Paznocmuoe cpasnenue yucen (boavuie Ha ..., Menvute Ha ...). Haxoocoenue neuzsecmuoco
Cl1a2aemozo, yMeHbuaemo2o, 8blUUmaemozo.

Cocmag uucen om 1 00 9. Cnoxcenue u gvruumanue 6 npedenax 9. Tabauya cnoscenus 6 npedenax 9 («mpeyeononany).

Pumckue yugpot. Angpasumnasn nymepayus. « Bonueobnvie» yugpol.

Yucno u yugppa 0. Cpasnenue, crodcenue u sviuumanue ¢ 4uciom 0.

Yucno 10, eco ob6o3nauenue, mecmo 8 yuciogom psaoy, cocmas. Cnodicenue u sviuumanue 6 npeoenax 10.

Mounemwt I x., 5., 10k., I p., 2p., 5p., 10p.

Ykpynuenue eounuy cuema u usmepenus. Cuem oecamxamu. Haensaonoe uzobpasxicenue 0ecsimkos ¢ nomMowbio
mpey201bHuKo8. Ymenue, 3anucy, cpasHerue, CloHCeHUe U GblYUMAHUE KPY2IblX 0eCAMKO8 (Yucei ¢ Hyas-

MU HA KOHYe, 8bIpaNCAIOWUX Yelloe YUCTIO 0eCAMKO8).

Cuem decamxamu u eounuyamu. Haensaonoe uzobpasicenue 08y3HAUHBIX YUCeN ¢ NOMOWBIO MPEY2OTbHUKOS U MOYEK.
3anuce u ymenue 08y3HAUHBIX YUCE, NPEOCMABIEeHUe UX 8 BUOE CYMMbL 0eCAMKO8 U eOUHUY.

Cpasnenue 08y3naunvix dyucen. Cnodcenue u blyumanie 08y3HAUHbIX ducen Oe3 nepexooa yepes paspao. Ananrocus
MedHcOy 0eCAMUYHOU CUCEMOT 3aNUCU YUCET U OeCAMUYHOU CUCMEMOU Mep.

Tabauya crodcenus 00HO3HauUHbIX Yucen 8 npedenax 20 («keaopamuasny). Cnoocenue u gpiyumanue 6 npeoenax 20 c




nepexo0om yepes 0ecsimox.

2 KkJjace

Ipuémvl ycmHno2o crodxcenus u 8bl4umanus 08Y3HA4HbIX Yucel. 3anuch C10HCeHUs U 8bINUMANUs 08Y3HAYHBIX YUCET 8
cmonbuk. CnodiceHue u ebluumarue 08Y3HAYHbIX YUCEL C NePex000M epe3 paspsio.

Commus. Cuém comuamu. Haenaonoe uzobpasicenue comen. Ymenue, 3anucy, cpagHeHue, CodceHue U blyumanie
KpY2/blX COMeH (Yucen ¢ HyIamu Ha KOHYe, 8blpadcarouux yenoe Yucio COmen).

Cuem comuamu, decamkamu u eounuyamu. Haznaonoe uzobpasicenue mpexsnaunulx yucei. Ymenue,

3anucs, ynopsaoouusarue u CpasHenue mpexsHauHblx Yucei, ux npeocmasgienue 8 uoe CyMMbl COmMeH, 0ecsmKos u
eounuy (Oecamuunsiii cocmas). Cpagnenue, CloxiceHue U 8blyumanue mpexsHauHoulx yucen. Ananoeus mexcoy
0ecAmMUYHOU CUCTEeMOU 3anUCy MPEX3HAYHBIX YUCEN U OeCAMUYHOU CUCTNEMOT Mep.

Crooku. Ilopsi0ox evinoinerust Oeticmsull 8 8bIPANCEHUSIX, COOEPAHCAUUX CLOINHCEHUE U blUUMAaHUe (CO cKoOKamu u be3
HUX).

Couemamenvhoe ceoticmeo cioxcenus. Boiuumanue cymmsl us yucia. Boruumanue uucna us cymmol. Hcnonvszosanue
CBOUCME CNOJICEHUS U 8bIYUMAHUS OJI51 PAYUOHATUZAYUU BbIYUCTIEHULL.

Ymnoocenue u denenue namypanohvix uucen. 3naku ymHoxcenus (X) u denenus (). Hazeanue komnonenmos u
pe3yibmamos ymHodiceHus u oenenus. I paguueckas unmepnpemayus ymHodicenus u oenerus. Cesazo mexncoy
YMHOXMCeHuem u oenenuem. Ilposepka ymnooicenus u oenenust. Haxodcoenue Heuzgecmmo2o MHOMCUmMEIs, 0eaumMozo,
oenumens. Csa3b MedHcoy KOMNOHEHMAMU U Pe3YIbMAmMOM YMHONCEHUS U Oe/leHUS.

Kpammnoe cpasnenue yucen (bonvuie 6 ..., menvuie 6 ...). [erumenu u kpammoie.

Yacmuvie cnyuau ymuoowcenus u denerusi ¢ 0 u 1.

Hegosmoorcnocme oenenus na 0.

Tlopsook evinonneHus 0eticmaull 8 8bIPANCEHUAX, COOEPHCAUUX YMHONCEHUE U OelleHue (co cKoOKamu u Oe3 HUx).
llepemecmumenvhoe c80UCMBO YMHONCEHUSL.

Tabauya ymuoscenus. Tabnuunoe ymHodiceHue u OeleHue yuce.

Couemamenvroe cgoticmeo ymHodcenust. Ymuoowcenue u oenenue na 10 u na 100. Ymnoowcenue u oenenue kpyenvix
yucer.

Tlopsaook evinonnenus 0eticmeuii 8 8bIPaNCEHUAX, COOEPAHCAUWUX CNONHCEHUE, BLIUUMAHUe, YMHOJCEHUEe U OelleHue (CO
cKoOKamu u 6e3 Hux).

Pacnpedenumenvroe ceoticmeo ymuoscenus. Ilpasuno oenenus cymmosl Ha yucio. Buemabauunoe ymnoocenue u
Oenenue. Ycmuvie npuémvl 6HemMadIUYHO20 YMHONCEHUs U OeleHus. Mcnonv3zoeanue c8oticme YMHONMCEHUS U OelleHust OJis
PAYUOHATUZAYUYU BBIYUCTIEHUIL.

Henenue c ocmamxom ¢ nomowvio mooeneu. Komnonenmor 0enenusi c OCMAamKoM, 83aUMOCE53b MeHCOY HUMU.
Aneopumm denenus c ocmamkom. IIposepka oenenus ¢ ocmamrkom.

Tvicaua, ee epagpuueckoe uzobpadicenue. Cnoxcenue u evruumanue 8 npeoenax 1000. Yemnoe croocenue, oluumanue,
VMHOMCeHUe U OeneHue yucen 8 npedenax 1000 6 ciyuasx, ceooumvlx k deticmausam 6 npedenax 100.

3 kJaace

Cuér TeicsiuaMu. Pa3psipl U KIacchl: Kace eIUHUIL, KJIACC THICSY, KJIACC MIJIJTMOHOB U T. A. Hymeparus, cpaBHeHue,
CJIO’K€HHE W BBIYMTaHUE MHOTO3HAaYHBIX uncen (B mpeaenax 1 000 000 000 000). [IpencraBnenre HaTypaaIbHOTO YKCIIA B
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BUJIE CYMMBI Pa3psIHbIX CIaracéMbiX.
YMmuoxenue u aenenue yrcen Ha 10, 100, 1000 u 1. a. [IuchbmeHHOE YMHOXKEHUE U jiesieHne (0e3 ocTaTKa) KPYyTriIbIx
quCcell.

YMHOKE€HHE MHOTO3HAYHOTO YUCIIa HA OJJHO3HAYHOE. 3aliCh YMHOKEHUS B CTOJIOUK.

JleneHne MHOrO3Ha4YHOT'O YKCia Ha OJTHO3HAYHOE. 3aIUCh JIETICHUS YITIOM.

YMHOKEHHUE Ha IBY3HAYHOE U TPEX3HAYHOE YUCIO. OOwutl Ciyuai YMHONCEHUsE MHO2O3HAYHBIX YUCE]L.

ITpoBepka nIpaBUJIbHOCTH BBIIIOJHEHUS IEUCTBUN C MHOIO3HAYHBIMU YMCJIAMU: AITOPUTM, 00paTHOE NEICTBHE,
BBIUMCJICHHE Ha KaJbKYJIATOpPE.

VYcTHOE Cl10XKEHNE, BHIUUTAHUE, YMHOKEHHUE U JIETICHHNE MHOTO3HAYHbIX YUCEIl B CIIy4asX, CBOJUMBIX K JEHCTBUSAM B
npenenax 100.

VYnpoiieHue BEIYUCICHUH ¢ MHOTO3HAYHBIMH YHCJIAMUA Ha OCHOBE CBOMCTB apH()METUUECKUX JICHCTBHH.

[TocTpoeHue u UCIOIB30BaHHUE aJITOPUTMOB U3YUYECHHBIX CIYy4aeB YCTHBIX U MHUCbMEHHBIX JICUCTBUN C MHOTO3HAUYHBIMH
YHUCJIaMHU.

4 kaacc

OneHka U IpUKHJIKa CyMMbl, Pa3HOCTH, IPOU3BEACHMSI, YACTHOTO.

Jlenenue Ha By3HAYHOE U TPEX3HAYHOE YUCIO. [eneHue Kpyenvix yucen (¢ ocmamxom). Obwuil cayuai oeneHus
MHO203HAYHBIX YUCE.

[TpoBepka mpaBUILHOCTH BHIYUCICHHH (QITOpUTM, 00paTHOE IEHCTBUE, IPUKUIKA PE3yIbTaTa, OLIEHKA I0CTOBEPHOCTH,
BBIYHCIICHUE Ha KAJIBKYIISATOPE).

Hzmepenus u opoou. Heoocmamounocms Hamypanvusix yucen 01 npakmudeckux usmepenuti. I[lompebrnocmu
APAKMUYECKUX USMEPEeHULl KAK UCOYHUK PACUIUPEHUs. NOHAMUS YUCA.

Honu. CpaBHenue noneil. Haxoxaenue nonu yncna v yucia no jpone. /lpoyenm.

Jpobu. Haznaonoe uzobpasicenue opoobeti ¢ nomowpio ceomempureckux gueyp u Ha yucioeom ayde. Cpasnenue opooeii
€ 00UHAKOBbIMU 3HAMEHamenaMu u 0podeli ¢ 00OUHAKOBbIMU YucIumenamu. /eieHue u Opoou.

Haxoocoenue wacmu uucna, yucna no e2o uacmu u 4acmu, KOMopylo 0OHO YUCIO COCMABIsien 0m Opy2020.
Haxooicoenue npoyenma om yucia u uucia no e2o npoyenmy.

Cnoorcenue u goruumanue opooeii ¢ 0OUHAKOBLIMU 3HAMEHAMENAMU.

IIpasunvHvle u Henpasunvhsie Opodbu. Cmewiannvie yucia. Bvidenenue yenoti yacmu u3z HenpaguibHou OpoouU.
Ilpeocmaenenue cmewiannozo uucaa 8 suoe HenpasuibHou 0poou. Crodcenue u 8bl4umaHue CMeUanHbIX yuce (¢
0OUHAKOBLIMU 3HAMEHAMENAMU OPOOHOU Yacmu).

[TocTpoeHne U UCTIONB30BaHKE AITOPUTMOB U3YUYEHHBIX CIydaeB AEWCTBUM ¢ JPOOSIMHU M CMEIIAaHHBIMHU YUCIIAMH.
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Paoboma c
meKcmoebl
mu
3a0auamu
1304

1 kaacc

Yemuoe pewenue npocmuix 3a0au Ha cMblcll CIOMHCEHUA U 8LIYUMAHUA NPU U3YYeHuu yucer om 1 0o 9.

3aoaua, ycnosue u sonpoc 3aoauu. [locmpoerue nHaznadHbIX MoOelel MEeKCMOBbLX 3a0ay (Cxembvl, cxeMamuyexue
PUCYHKU U OP.).

IIpocmule (8 00HO Oeticmsue) 3a0auu Ha CMBLCL CLONCEHUS U bIYUMAHUA . 3a0a4u HA PAZHOCMHOe

cpasHenue (codepacaujue OomHoueHus «borvule (menvute) Ha ...»). 3adaqu, oopamuvle dannvim. Cocmasnenue

20




8bIPANCEHUL K MEKCMOBbIM 3A0AUAM.

3adauu c HekoppekmubiMU GopMyIUPOSKAMU (TUUWHUMU U HENOTHLIMU OAHHBIMU, HEPEAIbHbIMU YCI0BUAMU).
Cocmagnvle 3a0auu Ha ClOMdHCEeHUe, 8bIYUMANUEe U PAZHOCMHOE CpasHeHue 8 2—4 Oelicmeus. Ananuz 3a0a4u u
naaHuposanue xooa ee peuwierus. Coomuecenue noiyueHHo20 pe3yibmama ¢ yCiosuem 3a0ayu, OYeHKa e2o
npagoonooodus. 3anuce pewlenusi U omeema Ha 60npoc 3adauu. Apupmemuueckue doeticmaus ¢ 8eIUHUHAMU NPU
peuteHuu 3a0a.

2 KJjacc

Ananuz 3a0auu, nocmpoeHnue epaghuyeckux mooenetl, NIaHUPOSAHUe U Pealu3ayus peueHus.

Ilpocmuie 3a0auu Ha cmblcl yMHOJCEHUS U OeleHUs (HA PagHble Yacmu U NO COOEPIHCAHUIO), UX KPAMKAS 3ANUCH C
nomowbo maodauy. 3aoauu Ha KpamHoe cpasHeHue (cooepaicaujue OmHouleHus «ooavuue (MeHbue) 6...»). Baaummo
obpamHvle 3a0ayul.

3aoauu na naxodxcoenue 3a0yMaHHO20 YUCTA.

Cocmasnvle 3a0auu 6 2—4 deticmaus na éce apughmemuueckue oeticmsus 6 npeoenax 1000.

3adauu c byxkeenHviMu danHbIMU. 3a0ayu HA 8bIYUCTEHUE ONUHBL TIOMAHOU,; NepuMempa mpey2oibHuUKa u
Yemuvlpexy201bHUKA, NI0OWAOU U nepUMempa nPsAMOY20IbHUKA U Keaopama.

Cnooicenue u gbluumanue U3y4eHHulX eIUYUH NPU peleHul 3a0au.

3 kaacc

AHanu3 3aa4u, IocTpoeHue rpaduyeckiux Moiesei u Tabaul, IIaHupoBaHue U peanu3aus peuieHus. [louck pasHbix
CIOCOOO0B PEIICHHUS.

CocraBHble 3aaun B 2—4 NEHCTBUS C HATYpaIbHBIMU YHCIAMH HAa CMBICIT ACWCTBUN CIOXKEHHS, BBIYUTAHUS,
YMHOXKEHUS | JITICHHsI, PA3HOCTHOE U KPaTHOE CPaBHEHHE YHCEN.

3agaun, coeprKalie 3aBUCHMOCTh MEXK/Ty BETMUMHAMH, BUIa & = D C: myTh — CKOPOCTh — BpeMsI (3a1a4u Ha
JBUKEHHE), 00BEM BBIITOJIHEHHOW paboThl — MPOU3BOJUTENBHOCTD TpyAa — BpeMs (3a7aun Ha padoTy), CTOUMOCTb —
I[[eHa TOBapa — KOJMYECTBO TOBapa (3aJla4i Ha CTOUMOCTb) U JP.

Knaccugurayus npocmuix 3a0au uzyuennvix munos. Oowuii cnocob ananu3a u peueHuss COCmasHol 3a0adu.
3amaun Ha ompezeNeHUue Hayana, KOHIa U MPOIOIKUTEIEHOCTA COOBITHSL.

3a0auu na HaxodxcoeHue uucen noO Ux Cymme u pazHoCmu.

3a/1aun Ha BBEIYMCIICHHE IO (QUTYpP, COCTABICHHBIX U3 MPAMOYTOJILHUKOB M KBAJPATOB.

CrnosxeHue ¥ BRIYUTAHUE W3YYCHHBIX BETMYHMH MPH PEIICHUU 33]1a4.

4 kaacc

CaMocToATeIbHBINA aHAIN3 33/1a4H, IOCTPOSHHIE MO/IeTIEH, MIIaHNPOBAHUE U peann3anus pemeHus. [lonck pa3Hbix
croco0oB pemeHust. COOTHECEHHUE MOTyYEHHOTO pe3ysibTaTa ¢ YCIOBUEM 3a/1auH, OI[EHKa €ro MPaBIono100usl.
[IpoBepka 3amaum.

CocraBHble 3aaui B 2—35 NEHCTBUI ¢ HaTypaJIbHBIMU YHCIAaMH Ha Bce apuMeTHUECKHe ACHCTBUSI, pa3HOCTHOE U
KpaTHOE CpaBHEHHE. 3a]]auM Ha CII0)KCHHE, BEIUNTAHUE U PA3HOCTHOE CpaBHEHUE Apo0ei M CMEIIaHHBIX YHCET.
3amauu Ha IpUBeIEHUE K eAMHUILIE (UETBEPTOE MPOMOPIIMOHATIEHOE).

3amaun Ha HAXO0XICHUE JOJH LEJIOT0 U IEJIOTO TI0 €ro JI0JE.

Tpu muna 3a0au Ha OpooOU. HAXOIHCOEHUe YaCmU OM YUCIA, YUCLA NO €20 YACMU U OPpOoOU, KOMOPYIO 0OHO
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yucno cocmaeisem om opy2o2o. 3a0auu Ha HAxXoHcOeHue NPOYeHMa Om YUCIA U YUcaia no e2o npoyeHmy.

3aoauu na ooHOBpeMmenHOe pagHOMEPHOE DBUICEHUE 08YX 00BEKMO8 (Hascmpeuy opye Opyey, 8 NPOMUBONONONCHBIX
HANpasieHusx, 60020HKY, C OMCMABAHUEM): OnpedeieHue PACCMOAHUL MeHCOY HUMU 8 3A0AHHbII MOMEHM 8peMeHlU,
8pemMeHU 00 6CMpeUl, CKOPOCMU CONUNCeHUs (YOaneHus).

3adauu na evivucieHUe NIOWAOU NPAMOY2OTbHO20 MPEY2OIbHUKA U naowaoell gueyp.

TI'eomempu
yeckue

duzypol u
6eIUYUHDL

60 u

1 kaace

OcHogHble npoCcmMpaHCcmeeHHble OMHOULeHUSL: 8bluie —HUDICe, WUpe — Yaice, mojiye — MoHbvlule, cnepeou — C3a0u,
c8epxy — CHU3Y, Cleea — Cnpasd, Mexicoy u op.

CpasHenue ghucyp no ghopme u pazmepy (8U3yanvbHo).

Pacnosnasanue u nazviganue ceomempuueckux oopm 8 oKpyscaroujem mupe. Kpye, Keaopam, mpeyeoibHuK,
NPAMOY20JIbHUK, KYO, wap, napaiieienuned, NUpamuoa, YuiuHop, kouwyc. llpeocmasnenus o niockux u
APOCMPAHCMBEHHBIX 2eOMEMPUYECKUX PUSypax.

Cocmasnenue gueyp uz wacmeii u pasouenue ¢ueyp na yvacmu. KoHcmpyuposaHue ¢buzyp u3 rnasoyex.

Touku u runuu (Kpussvle, npsimvle, 3amMKHymole u Hesamknymoie). Obracmu u epaHuubl. Jlomanas. Tpeyeonvhuk,
YUemblpExy20bHUK, MHO20V20NbHUK, €20 6ePULUHBL U CIIOPOHDL.

Ompe3ok u e2o obo3nauenue. Mzmepenue onunsvl ompesxa. Eounuyvl onunvl: canmumemp, oeyumemp,; cOOmMHOUIEHUE
medncoy Humu. Tlocmpoenue ompeska 3a0aHHOU ONUHBL C NOMOWBIO TUHEUKU.

Cocmasnenue ¢uzyp uz uacmeii u pasdouerue gueyp Ha yacmu.

Obvedunenue u nepeceueHue 2eoMempuyeckKux uayp.

2 Kjacc

IIpsimas, nyu, ompesok. Ilapannenvhvle u nepecekaiowjuecs npamoie.

Jlomanas, onuna nomanoti. Ilepumemp mHo20y201bHUKA.

Inockocmo. Yeon. Ipamoii, ocmpulii u mynoti yenvl. Ilepnenouxynsapuvle npsamole.

Ipamoyzonvruk. Keadpam. Ceoticmea cmopou u yenos npsamoyeonvuuka u keaopama. Ilocmpoenue npamo-
Y2ONbHUKA U K8AOpAma HA KAemyamou Oymaze no 3a0aHHbIM OTUHAM UX CHOPOH.

Ipamoyeonvuulii napannenenuneo, Kyo. Kpye u okpysjcrnocms, ux yenmp, paouyc, ouamemp. Llupxyno.
Buviuepuusanue y30po6 u3 okpyscHoCmell ¢ NOMOWbIO YUPKYJIA.

CocmaseneHue guayp u3 yacmeli u pa3bueHue guayp Ha yacmu. NepeceyeHue 2eoMempuyecKux guayp.
Eounuyvi onunvl: muniumemp, xunomemp.

Ilepumemp npamoyeonvHuka u Kéaopama.

Inowaos ceomempuueckoii gueypel. Henocpeocmeennoe cpasnenue guzyp no niowaou. Mzmepenue niowaou.
Eounuyvt nnowaou (keaopamuulii canmumemp, K8a0Opamubwlil deyumemp, K8AOPAMHbIU Memp) U COOMHOULEHUSL MENCOY
numu. Inowaow npsmoyeonvruka. Inowaow keadpama. [nowadu ghuayp, cocmasnieHHbIX U3 NpsiMoy20/IbHUKOS U
keadpamos.

Obwvem ceomempuyeckou ¢puzypbl. EOuHuUbI o6béma (Kybudyeckul caHmumemp, Kybudeckud deyumemp,
Kybu4eckul memp) u coomHoweHust mexoy Humu. O6BbEemM rpsiMoya0/ribHO20 naparsnenenuneda, 06Lem
Kyba.
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Hpeo6pa306anue, CpasHeHue, CNlodiCeHue u ebluumanue OaHOPOOHbZ)C ceomempudyecKux 6eJUYUH.

3 KJjacc 11
[TpeoOpaszoBanue puryp Ha iockoctTd. CuMMETpusi GUTyp OTHOCUTEIBHO TpsMOii. DUTYpPBI, UMEIOIINE OCh
cummeTpun. [1ocTpoeHne CHMMETPUYHBIX (GUTYp HA KIeT4aTol Oymare.
IpsmoyeonvHolil napaiieienuned, Kyo, ux eepuiunsl, peopa u epanu. Ilocmpoenue pazeepmu u mooenu Kyoa
U NPAMOY20IbHO20 Napaieienuneod.
EnvHULBI ITUHBL MUJUTUMETP, CAHTUMETP, JEIUMETP, METP, KHUIOMETpP, COOTHOIICHUST MEX]Ty HUMHU.
[TpeoOpa3oBaHue reOMETPUIECCKUX BEJTUYNH, CDABHEHUE MX 3HAUCHH, CIIOKEHHE, BRIYUTAHUE, YMHOKEHUE U JICIICHUE
Ha HaTypaJbHOE YHCIIO.
4 kjacc 15
[TpsIMOYTOJIBHBIN TPEYTOJILHUK, €T0 YIIIbl, CTOPOHBI (KaTEThI M THIIOTEHY34), TUIOIIA b, CBS3b C IPSIMOYTOJILHUKOM.
Paseéprymeoiii yeon. Cmedichvie u 6epmuranbhole yeivl. Llenmpanvuslil y2on u yeoi, 6RUCAHHBII 8 OKPYICHOCHb.
Usmepenue yenos. Tpancnopmup. Ilocmpoenue yenos ¢ noMoubio mpaHcnopmupa.
EnuHunp! miomany: KBaapaTHbIi MAJUTUMETP, KBaJIPATHBIA CAHTUMETD, KBAIPATHBIN JEIIMMETp, KBaJAPaTHBIN METp, ap,
TeKTap, COOTHOIICHUS MKy HUMHU.
Onenka mwiomanu. [TpubnmxeHHOe BEIUKCICHHE MIIOMAAeH ¢ TTOMOIIBIO MaETKH.
HccnenoBanue cBONCTB T€OMETPUUECKUX (PUTYp C TIOMOIIbIO U3MEPEHUH.
[IpeoOpa3oBaHue, CpaBHEHUE, CIIOKEHUE U BEIYUTAHUE OJHOPOIHBIX TEOMETPHUSCKUX BEJIMYHH. Y MHOKECHUE U JICTICHHUE
TeOMETPUYECKUX BEJIMYUH Ha HATYPAIbHOE YHCIIO.

Benuuunwvr | 1 kaacc 10

u 3aeucumo | Cpasnenue u ynopsioouenue seauyun. Oowutl npunyun usmepenus eeiuvut. Eounuya usmepenus (mepka). 3agucumocms

cmu mexcoy | pesyibmama usmepenus om vlbopa mepku. Heobxooumocms 6vi60pa eOuHol MepKu npu CPAGHEeHUU, CIOHCEHUU U

HUMU svluumanuu eenudun. Ceocmea enuyuH.
504 Hzmepenue maccol. Eounuya maccoi: kunoepamm.

Hzmepenue emecmumocmu. Eounuya emecmumocmu: aump.
Touck 3axonomeprnocmeit. Habniooenue 3agucumocmeni mMexcoy KOMROHEHMAMU U Pe3VIbmMamamu apugpme-
muyeckux oelicmeutl, ux uKCUposanue 6 peyu.
Yucnosoii ompe3ok.
2 KkJjace
3asucumocms pesynvmama uzmepenus om 6bl60pa MepKu. 6
Cnoorcenue u goluumanue enudut. Heobxooumocmo 6v160pa eOuHoll MepKu npu CPAGHEHUU, CLOHCEHUU U 8bIYUMAHUU
BEIUYUH.
lMouck 3akoHomepHocmel. HabnrodeHue 3agucumocmel Mex0y KOMIMIOHeHMamu U pe3yribmamamu
YMHOXeHUSs U OefleHUsl.
@opmyrna nnowadu rnpsimoy20sibHUKa S =a- b.
®opmyrna obbema rpsmoy205bHO20 napannenenuneda V = (ab) c.
3 kJacc 14

HabmioeHne 3aBucUMOCTel MEXy BEIMYMHAMU M X (PUKCUPOBAHUE C TOMOIIBIO TaOJIHII.




W3mepenue BpeMeHu. EMUHUIBI H3MEPEHUS BPEMEHU: TOJ], MECsIl, He/leNs, CYTKH, 4ac, MUHYTa, CeKYH/Ia.
Onpenenenue BpeMeHH 1o yacam. Ha3Banus mecsieB u aaed Henenu. Kanennaaps. COOTHOIECHUS MEXIY €IMHUIIAMA
WU3MEpPEHUS BPEMECHU.

EnuHuIp Maccel: TpaMM, KHJIOTpaMM, [IEHTHEP, TOHHA, COOTHOIICHUST M1y HUMHU.

[TpeoOpa3zoBanue, cpaBHEHUE, CIIOKEHUE U BBIYUTAHUE OJTHOPOIHBIX BEITUUHH.

Ilepemennas. Boipadcenue c nepemeHHOU. 3HaUeHUue 8blpad*CeHUsl C NePeMeHHOU.

Dopmyna. @opmynvl niowaou u nepumempa npsimoyzonvhuxka: S =a - b, P = (a + b) 2. @opmyaer nrowaou u
nepumempa keaopama: S=a-a,P=4-a.

Dopmyna ob6véma npsamoyeonvro2o napaiienenuneda N = ab c. opmyna ob6vema kybaVl = a a a.

Dopmyna nymu (S =V t) u eé ananoau: popmyna cmoumocmu (C = a x), popmyna pabomor (A = W t)

u Op., ux 060OWEHHAsL 3aNUCL ¢ ROMOWbIO opmynst @ = b C.

Habnooenue 3asucumocmeti mesicoy serutunamu, ux uxkcuposanue ¢ NOMowbo mabauy u Gopmyi.
Tlocmpoenue mabauy no popmynam zasucumocmeri u Gopmyi 3a8UCUMOCMEN RO MAOTUYAM.

4 kaacc

3aBHCUMOCTH MEX/Ty KOMIIOHEHTaMH U pe3yJbTaTaMu apu(METHUECKUX ACUCTBUIA. 20
Dopmyna niowaou npamoy2oivHo2o mpeyoivHuxka S = (ab) : 2.
Ulxanvl. Yucnosoti nyu. Koopounammuwiii 1yu. Paccmosnue medcoy moukamu KoopouHamuozo ayda. Paenomepnoe
08UIICEHUE MOYEK NO KOOPOUHAMHOMY JIY4Y KAK MOOElb PABHOMEPHO20 OBUNCEHUSL PeAIbHbIX 00bEKMO8.
Cropocmb cOnudicenuss u CKOpocmsy YOaneHust 08yxX 00beKmos npu pasHOMEPHOM 0OHOBPEMEHHOM OBUNCEHUU.
Dopmynvl ckopocmu coOnudiceHust u ckopocmu yoanenusi: Veon. = v1 + v2 u vyn. = v1 —v2. @opmyner paccmosnus d
MeHcOy 08YMsL PABHOMEPHO OBUNCYUWUMUCS 0OBEKMAaMU 8 MOMeHm epemenu U 01 0sudicenuss Hagcmpeyy opye — opyey
(d =30 —(v1 +Vv2) - t), 6 npomusononoxcnvix nanpasrenusx (d =s0 + (v1 +v2) - t), sdoconxy (d = sO
—(V1-Vv2) - t), c omecmasanuem (d = S0 — (V1 —Vv2) - t). @opmyna oonospemennoco osuxicenus S = Vcoi. tBCTp.
Koopounammuuwiii yeon. I' paghux dsudicenus.
Habnwoenue 3asucumocmeri mexcoy seruvuHamu u ux QuUKcuUposanue ¢ noMowsbio hopmyn, mabauy, epagpuxos
(0sudrcenus). [locmpoenue epaguxos dsudicenus no gopmynam u madauyam.
[TpeoOpa3zoBanue, cpaBHEHUE, CIIOKEHUE U BBIYUTAHUE OJTHOPOJAHBIX BETMYMH, UX YMHOXKEHHE U JieIeHuEe Ha
HaTypaJbHOE YHCIIO.

Anzeopau | 1 kaace 14

yeckue Ymenue u 3anuco 4uciogvlx u OYK6eHHbIX gblpadicenuti 6 1—2 delicmsus 6e3 ckobok. Pasencmeo u nepaseHcmeo, ux
npeocmaeJie | 3anuco ¢ NOMOWbIO 3HAKO8 >, <, = .
Hus Vpasnenus suoa a + x =b, a—x =b,x—a =D, ax =b, pewaemvie na ocnose e3aumocesnzu mexncoy uacmoio
404 U YenvbIM.

3anucey nepemecmumenbHO20 COUCMBA CLONCEHUS C ROMOUbIO bYKeeHHOU opmyanl: a + b =D + a.
3anuce 63auUMOCE:3U MEAHCOY CLONCEHUEM U BbIYUMAHUEM C NOMOWbIO OYK8EHHbIX paseHcme éuda: @ + b =c, b+ a =c,
c—a=h.
2 KJjacc 10

YrteHue 1 3aIUCh YHUCIOBBIX U 6yKBeHHI:IX Bblpa)KeHHf/'I, COJZICPIKAIINX ,Z[GﬁCTBHSI CJIOKCHUS, BBIYUTAHNA, YMHOKXCHUA U




neneHus (co ckoOkaMu u 6e3 HUX). Beruucnenne 3HadeHni pocTeHInX OYKBEHHBIX BBIPAKCHUN TPU 33JaHHBIX
3HAYCHUSIX OYKB.

3anuch B3aUMOCBSI3H MEXK/Yy YMHOKEHHEM M JICJICHUEM C MIOMOIIbI0 OYKBEHHBIX PABEHCTB BUja & -b=c¢, b-a =c,
c:a=b,c:b=a

Oboowennas 3anucy ceoticms 0 u 1 ¢ nomowwro 6ykeennvix popmyn: a-1=1-a=a,a-0=0-a =0, a:l=a,
0:a=0uop.

Obobwennas 3anuch c8OUCME apu@dMemudeckux 0eticmaull ¢ NOMOUubI0 OYK8EHHbIX hoOpMYIL:

a+b=Db+a— nepemecmumenvhoe ceoticmeo croicenusi;

(@a+b)+c=a+(b+c)— couemamenvroe ceoticmeo croicenust,

a-b=Db-a— nepemecmumenvroe ceoticmeo ymmodicenusi,

(@-b)-c=a-(b-c)— couemamenvnoe ceoticmeo ymnodcenusi,;

(@a+b)-c=a-c+b-c— pacnpedenumenvroe ceolicmeo ymuodxicenuss (YMHONCEHUE CYMMbL HA YUCTO),
(@+b)—c=(a—c)+b=a+ (b-c)— eviuumanue uucaa uz cymmol;

a—(b+c)==a—b-c— svruumanue cymmor uz uucia;

(@a+b):c=a:c+b:c— oderenue cymmor na uucno u op.

Vpasuenusi suoa a - x =0, a: x =b, Xx:a =", pewaemvie na ocnose epapuueckoit mooenu (NpamoyeoibHuK).
Kommenmuposeanue pewienus ypagHeHu.

3 kJaace

dopmyra aeneHus ¢ octatkoma=bc+r,r<b. 10
Vpasnenue. Kopenwv ypasnenus. Mnosicecmso kopnetl ypasuenus. Cocmashvie ypasHenus, c600suyuecsi K Yyenouke
npocmoix (6uda a+x=b,a—x=b,x—a=b,ax=0b,a:x=b,x:a=b). Koumenmuposanue pewenus ypasuenuii no
KOMNOHEHMam Oetucmasuil.
4 Kjacc
HepaBencTBo. MHOXECTBO peliieHuii HepaBeHCTBa. CTPOroe U HECTPOroe HepaBeHCTBO. 3HAKH >, < . JIBoiiHOE 6
HEPABEHCTBO.
Pewenue npocmeiiuiux Hepasencmes Ha MHONCECMEe YelblX HeOMPUYAMENbHbIX YUCE]l C NOMOUbIO YUCTI08020 JIVUd.
Hcnonvzosanue OykeenHoll cumeouxu 0ist 0000WeHUs U CUCIEeMAmU3ayuu 3HaHUil.
Mamemamu | 1 knacc 2
yecKuil 3HakomMcmeo ¢ cumgeonamu MamemMamuyecko2o A3blka: yugpamu, 6YKeamu, 3HAKAMU CPAGHEHUS], CLONCEHUSL U
AZBIK U BbIUUMAHUSL, UX UCNOIb308AHUE OJIs1 ROCMPOEHUsL 8blCKA3bleanull. Onpedenenue UCMUHHOCMU U JIOHCHOCMU
IEMEHMbL | BbICKA3bIBAHULL.
J102UKU Tlocmpoenue mooeneti mekcmogvix 3a0ay. 3HAKOMCMEO € 3a0aA4AMU TOSUHECKO20 XAPAKMEPA U CROCOOAMU UX PeUleHUs..
204 2 KJjacc 2

3HAKOMCTBO CO 3HaKaMH YMHOXKEHUS U JIeJICHHsI, CKOOKaMH, criocobaMu n300pakeHust 1 0003HAYSHHsI IPSMOIA, JTy4a,
yIiia, KBajipara, NpsAMOYroJbHUKA, OKPYKHOCTH M Kpyra, UX pajanyca, JuaMeTpa, [ieHTpa.

OrnpenenieHre UICTUHHOCTHU U JIOKHOCTH BbICKa3biBaHMi. [locTpoeHue npocTemmx BbICKa3bIBaHUN BU1A
«BEPHO/HEBEPHO, UTO ...», KHE», «ECIH ..., TO ...».

[TocTpoeHne criocoOOB pelieHrs TEKCTOBBIX 3a7ad. 3HAKOMCTBO € 33/[Ja4aMy JIOTHYECKOT0 XapaKTepa v Crioco0amMu uxX




peLieHusl.

3 kaace 14
3HAKOMCTBO C CHMBOJIMYECKOH 3alMChI0 MHOTO3HAYHBIX YUCEI, 0003HAYCHUEM UX Pa3psI0B U KIACCOB, C SI3BIKOM
ypaBHEHU, MHOXKECTB, IIEPEMEHHBIX ¥ (HOPMYII, U300paKEHNEM ITPOCTPAHCTBEHHBIX (DUTYP.
Buickazvieanue. Bepuvie u Hegephuie gbickasviganus. OnpeneneHne HCTUHHOCTHU U JIOKHOCTH BBICKa3bIBAHUM.
[TocTpoeHre MpoCTEHINX BHICKa3bIBAHUH C TIOMOIIBIO JIOTHYECKHUX CBSI30K U CJIOB «BEPHO/HEBEPHO, UTO ...», KHEY,
«ECIIH ..., TO ...», KKQKJBIN», «BCEY», «KHAUACTCS», «BCETIa), KHMHOTIa.
Mmuooicecmeo. Inemenm mrodxcecmaa. 3naku u . 3a0anue MHONCECMBA NEPEYUCIEHUEM €20 INEeMEHMO8 U CBOUCBOM.
Ilycmoe mHoocecmso u e2o obosnauenue: . Pasnvie mnosicecmsa. /fuacpamma Jiinepa — Benna.
THoomnooicecmeo. 3naxu u . Ilepeceuenue mnoacecms. 3nax () . Ceoticmea nepeceuenus MHOINCECMS.
Obveounenue muoxcecms. 3uax U . Ceoticmea 06veOuneHus MHOMCECms.
Ilepemennasn. @opmyna.
4 Kjacc
3HaAKOMCTBO C CUMBOJIMYECKUM 0003HAUYCHHEM JI0JIeH, IpoOeli, MPOIIEHTOB, 3alKChI0 HEPABEHCTB, C 0003HAYCHHEM 2
KOOpJMHAT Ha NIPSIMOM M HA TIIOCKOCTH, C SI3BIKOM JHAarpaMM U rpaduKoB.
OrnpezerieHne UICTUHHHOCTH BbICKa3bIBaHUM. [TocTpoeHne BhICKa3bIBaHUH C TTOMOIIBIO JIOTHUECKHUX CBSI30K U
CJIOB «BEPHO/HEBEPHO, UTO ...», KHE», ECIH ..., TO ...», KKOKIBIN», «BCE», KHAUILTCS», «BCETAA», KUHOTA»,
«H/UIn Y.
Paboma ¢ | 1 kaace 2
unghopma | OcnosHule ceoticmea npedmemos: yeem, hopma, pasmep, Mamepuai, Ha3HaAveHue, pacnonodCeHue, KOIU4ecmaso.

yuen u Cpasnenue npeomemos u epynn npeomemos no C80UCMEAM.

ananu3s Tabauya, cmpoka u cmonbey mabauywvl. Ymenue u 3anonnenue madauywl. Ilouck 3akoHomepHoOCmMU pazmeueHus

OaHHBIX 00vekmos (uucen, gueyp, cumeonos) 6 maoauye.

40 y Cobop u npeocmasnenue uHgopmayuy 0 eOUHUYAX USMEPEHUS BeIUYUH, KOMOpble UCNONIb308AIUCH 8 OpesHocmu Ha Pycu

U 8 Opyaux cmpaHax.
Obobwenue u cucmemamu3zayus 3HAHUl, NOIy4eHHbIX 8 1 Kiacce.
lMopmaponuo y4eHuka 1 Kknacca.
2 KJjacc 10

Onepanusa. OObEKT U pe3ybTaT ONepaLUH.

Onepayuu nao npeomemamu, gueypamu, yuciamu. Ipameie u oopamuuie onepayuu. OmvlcKanue HeUu38eCmHuIX.:
0bvekma onepayuil, 8bINOIHAEMOU ONepayull, pe3yrbmama onepayuu.

Ilpoepamma oeticmauti. Aneopumm. Jlunetinvle, pazgemen ennvie u yuxiuieckue areopummul. Cocmag-

JleHUe, 3aNUCh U BbINOIHEHUE AI2OPUMMOE PA3TUUHBIX BUOOS.

UreHue U 3an0JTHEHNE Ta0IUIIbl. AHATN3 JAHHBIX TAOIHUIIBI.

CocraBieHne TI0CIIeI0BATEIBHOCTH (IIETTOYKH ) MIPEIMETOB, YUCEN, PUTYP U Jp. TI0 33JaHHOMY ITPABHLITY.
Ynopsoouennwiii nepedbop sapuanmos. Cemu nunui. Ilymu. /[{epeo 603modxcrnocmeil.

COop u pencrapieHre HHPOPMAITUH B CIPABOYHUKAX, SHIIUKIIONICAHSX, HHTEPHET-UCTOYHUKAX O TIPOIOJKHTEITBHOCTH
JKU3HU PA3IMYHBIX )KUBOTHBIX M PACTCHHI, UX pa3Mepax, COCTABJICHHE IO MOJTYYCHHBIM JaHHBIM 33/1a4 Ha BCE YETHIPE




apuMeTHUECKUX NEeHCTBUS, BRIOOP JIYUIIUX 33/1a4 M COCTABIICHUE «3aJauHUKa KJIaccay.

O0001IeHHe ¥ cUCTeMaTH3alus 3HAHUH, TIOJTyYEHHBIX BO 2 Ki1acce.

THopmdhonuo yuenuxa 2 kracca.

3 kJaace

Hcnons3oBanue TabIuIl IUTsl PEACTABICHUS U CHCTEMaTU3alliy JaHHbIX. THTepripeTanus JaHHBIX TaOJUIIbI.
Knaccugpuxayus snemenmos MHodcecmea no c8ouUcmasy. Ynopsaoouenue u cucmemamuzayusi UHGHopmayuu 8 CnpagoyHou
Jqumepamype.

Pewenue 3a0au na ynopsoouennulil nepebop 6apuanmos ¢ NOMOwb0 Madauy u 0epesa 803MONCHOCHE.

BrinonHeHue mMpoeKTHBIX padoT 1o TeMaM: «M3 HcTopur HaTypaIbHBIX Yucen», «V3 UCTOpUH KaleHaaps.
[TnanupoBanue noucka u opranuzanuu uHGopmarmu. [Tonck nHGOpMaNUK B CIPAaBOYHHUKAX, SHIUKIIONEINSX,
uHTEpHET-pecypcax. OdopmiieHne u nmpeacTaBIeHUE Pe3yIbTaTOB BHIMIOTHEHHSI IPOCKTHBIX PadoT.

TBopueckue paboThl ydammxcs o Teme «Kpacota 1 CUMMETPHSI B KH3HI».

O0o01IeHre U CHCTeMaTU3alns 3HAHUH), TIOJYISHHBIX B 3 Kiacce.

Topmdhonuo yuenuxa 3 kracca.

4 xjaacc

Kpyroseie, cTosi04aThie ¥ JTUHEWHBIC AUArPaMMBbl, Tpa(UKu JTBIKEHUS: YTCHUE, HHTEPIIPETAIUS IaHHBIX, TIOCTPOCHHUE.
Paboma c mexcmom: nposepka noHumManus,; gvloeieHue 21a6HOL MbICIU, CYWECMEEHHbIX 3AMeYaHUL U
ULTIOCMPUPYIOWUX UX NPUMEPOB; KOHCNEKMUPOBAHUE.

12

16




MarepuaibHO-TEXHHUECKOE OOecreueHne 00pa3oBaTeNbHOIO MpoIlecca.

HavansHoe 00pa3oBaHMe CYIIECTBEHHO OTIUYAETCS OT BCEX MOCIEIYIONINX ATANoB
o0pa3oBaHusl, B X0/I€ KOTOPOTO U3y4YaloTCsl CUCTEMaTHUeCKUE Kypchl. B CBsI3U ¢ 3TUM U
OCHaIllEHHE y4eOHOTo Mpoliecca Ha 3TOM 00pa30BaTEIbHON CTYIIEHH UMEET CBOU
0COOEHHOCTH, ONpeieiieMble Kak crieliupuKoi 0Oy4eHHs] U BOCTIMTAHMS MJIJIIITUX
IIKOJIbHUKOB B 1[E€JIOM, TaK U crienuPukoi Kkypca «MaTeMaTrka) B YaCTHOCTH.

Bo3spacTHble icuxoaorndeckue 0COOEHHOCTH MIIA/IIIUX IKOJbHUKOB JIEJIal0T
HEO0OXOIUMBIM (HOPMHUPOBAHHE MOACIUPOBAHNUS KaK YHUBEPCAILHOTO Y4EOHOTO
aeiictBusi. OHO OCYIIECTBIISIETCS] B paMKax MPAKTUYECKU BCEX YUEOHBIX MPEIMETOB
HAYaJIbHOM LIKOJIBI, HO Il MAaTEMAaTHUKH 3TO JEHCTBHUE MpeACcTaBseTcss Hanboee
BAXHBIM, TaK KaK CO3Ja€T BAXXHEUIIIMNA HHCTPYMEHTAPHUM JJIsl PA3BUTHS y IETEN
MTO3HABATEJIbHBIX YHUBEPCAJIbHBIX AeicTBUl. Tak, Hampumep, 00JbII0€ KOJINYECTBO
MaTE€MaTUYECKHX 3aJ1a4 MOKET OBITh MOHATO U PEHIEHO MJIAIIMMH IIKOJbHUKAMH TOJIBKO
IIOCJIE CO3JJaHUs aI€KBATHOW UX BOCHPHUATHIO BCIIOMOTaTE€IbHOW MOJENH.

[ToaTOMY IPUHIIMI HATJISTHOCTH SIBJISIETCS] OJTHAM W3 BEAYIIUX MPUHIIUIIOB OOYYCHUS B
HayaJIbHOU IIKOJIE, TaK KAK UMEHHO HAIJISIIHOCTD JIEKUT B OCHOBE (hOPMHUPOBAHUS
yYMEHHUsI paboTaTh C MOJAEIISIMU.

B cBs31 ¢ 3TUM TI1aBHYIO pOJIb UTPAIOT CPEJCTBA OOYUEHUS, BKIIOYAIOIINE
HarJsiHbIe TOCOOUS
- HaTypaJyibHbIe T0co0Ous (peajabHble OOBEKTHI JKUBOM U HEXKUBOU MIPUPOJIbI, 0O BEKTHI-
3aMECTHUTENIN);

- n300pa3uTeNabHbIe HAMSAHbIE TOCOOUS (PUCYHKH, CXEMAaTUYECKUE PUCYHKH, CXEMBI,
TaOJINIIBI).

Jpyrum cpeicTBOM HarJISIHOCTH CILYKUT 000pYAOBaHUE JIJISl MyJIbTUMEIUMHBIX
neMoHcTpanuii (koMierorep, MeauanpoekTop, DVD-npoektop, BUIeOMarHuTopoH u 1p.).
Omno Onarogapst IaTepHeTy u eAMHON KOJUIEKIUHU U(POBBIX 00pa30BaTEIbHBIX PECYPCOB
(marmpumep, http://school-collection.edu.ru/) mo3BosisieT oOeceYnTh HATJSIIHBIA 00pa3 K
MOIABJISIIOIIEMY OOJIBIIMHCTBY TEM Kypca «MareMaTukay.

Hapsiay ¢ npyHOMNOM HarjasiIHOCTH B U3YYEHUH Kypca «MareMaTtuka) B Ha4aJlbHOU
IIKOJIE BAXXHYIO POJIb UTPAET MPUHLHUII TPEAMETHOCTH, B COOTBETCTBUU C KOTOPBIM
yyauiecs OCyIEeCTBISIOT pa3HOOOpa3Hble JeHCTBUS C U3ydyaeMbIMU oObekTaMu. B xoze
10JI00HOM EeATEIBHOCTH Y HIKOJIBHUKOB (DOPMHUPYIOTCS MPAKTUYECKUE YMEHUS U HABBIKH
10 U3MEPEHUIO BEJINYNH, KOHCTPYUPOBAHUIO U MOJIEIUPOBAHUIO IPEIMETHBIX MOJIENEMH,
HABBIKOB CuéTa, OCO3HAHHOE YCBOEHUE M3yyaeMoro marepruana. Ha nagansnowm starne (1-2
KJIacC) MpelyCMaTPUBAETCS TPOBEACHHUE 3HAUUTEILHOTO YUCIIA TPEMETHBIX ACHCTBUH,
00ecreynBaIMX MOTUBALIMIO, PA3BUTHE BHUMAHUS U TAMATH MJIAJIINX IIKOJIbHUKOB.
Hcxons u3 3T0ro, Bropoe BaKHOE TpeOOBaHUE K OCHAIIIEHHOCTH 00pa30BaTENbHOTO
Mpoliecca B HAYaJbHOM MIKOJIE TPU U3yUYE€HUHU MAaTEMATUKU COCTOUT B TOM, YTO CPEIU
CpelCTB 00yUYeHHUs B 0053aTeIbHOM MOPSAJIKE JTOJKHBI OBITh TPEICTABICHBI O0BEKTHI IS
BBITIOJIHEHUSI IPEIMETHBIX JCHCTBUH, a TAKKE pa3HOOOPa3HBIN pa3naTOYHBIA MaTepHal.
Paznatounsiit Mmatepuan st Takoro pojia paboT TOHKEH BKITIOYATh PeaIbHbIE O0BEKTHI
(pa3nmuuHble O0OBEKTHI JKUBOU U HEXKUBOW TIPUPOIBI ), N300paKEHUS PeaTbHBIX O0BEKTOB
(pa3pe3Hbie KapTOYKH, JIOTO), TPEAMETHI — 3aMECTUTEIN PEaTbHBIX 00bEKTOB (CUETHBIC
MAJIOYKH, Pa31aTOYHbI T€OMETPUUECKUI MaTEpUaIT), KAPTOUKHU C MOJEIISIMU YHCE]L.

B xone uzyuenus kypca «MaremaTrkay MIIJIIIME IKOJbHUKA HA JOCTYITHOM JJISI
HUX YPOBHE OBJIa/ICBAIOT METOJAaMU MTO3HAHUS, BKJIIOUAs MOJICTMPOBAHUE CUTYaIIH,
TPEOYIOIIUX YINOPSA0YEHHUS IPEAMETOB U MATEMATUYECKUX 00BEKTOB (110 JJIMHE, Macce,



BMECTHUMOCTHU Y BPEMEHH ), HAOJI0IeHNEe, U3MEPEHUE, YKCTIEPUMEHT (CTATUCTHUECKUN).
J1s1st 3T0TO 00pa30BaTENBHBIN MPOIECC JOJKEH OBITh OCHAIIEH HEOOXOAUMBIMH
M3MEPUTEITLHBIMU IPUOOPAMH: BECAMU, YaCaMH M UX MOJICIISIMHA, CAHTUMETPOBBIMHU
JIMHEHKaMU U T.

JlononHUTENbHAS IUTEpaTypa

o [Ilerepcon JI.I'., JIunataukosa M.I'. YcTHBIE yripaxxHeHus Ha ypokax mareMaruku:. M. lllkona
2000, 2012 .

o Hukudoposa B.B. I'padunueckue nukrantel.- M. BAKO,2012.-144 c.-(Mactepckas yaurens).

e VY3oposa O.B., Hedenosa E.A. 2500 3agau o marematuke: 1-4-¢ ki. (1-4).- M.: OO0
«M3parensctBo ACT»: OO0 «M3narenbetBo Actpensy, 2011.

e Marematuka. 1 — 4 kacchl: uTOroBbsie TecThl o nporpamme «Illkomna 2100y / aBT.-coCT.
Pynuenko JI.U.. — Bonrorpan: Yuurens, 2012. — 87 c.

e Ilporpamma «Yuuch yuuTbcs» 10 MaTeMaTuke Ui 1 — 4 KjgaccoB Ha4aabHOM LIKOJIBI 1O
o0pa3oBaTenpHOM cucTeMe JiesaTenbHOCTHOro Metona o0yuenus «lllkomna 2000...» (ABTOp
ITerepcon JI. I'., u3narensctBo M., KACADEMIA» AIIK u [IITPO), 2007

e Merononoruueckue ocHoBHI Kypca JL.I'. [Tetepcon. «JleaTenbHOCTHBII MEeTO1 00yUeHUS:
obpasoBarenbHas cucrema « IIkoma 2000...», uzgatensctBo M., KACADEMIA» ATIK u IIITPO),
2007

e VYcTHbIE ynpaxHeHHUs Ha ypokax mareMaTuku. (ABtopsl: [lerepcon JL.I'., Jlunaruukosa NU.I'.
Meroauueckoe mocoodue. M.: «Illkoma 2000x», 2007)

o KowmmnbroTepHas nporpaMMa KOMIUIEKCHOIO MOHUTOPUHTA pPa3BUTHsI peOEHKa «DJIEKTPOHHOE
IpuIoKeHne K yueOHukam maremaruku JL.I.Ilerepcon».

e Vpoku Kupuia u Medpoaus. Matematuka. (1DVD)

o Enwunas xonnekuus mudpossix odpasosarensHbix pecypeos (http://school-collection.edu.ru/)

e TloaroroBka k MaTeMaTuyecKou onummuase, 2-4 knaccel (ABtopsl: b.IL.I eitnman,
N.3.Mummapuna, nzfaarenbctBo M.:«Alipuc-nipeccy, 2007)

e  Hecrangaptaeie 3amaun no maremaruke (ABtop Keposa I'.B., uznarensctso M.,«Bako»,2008)

e Marematuka. BHeknacchHas padora (ABtopsl: Benenuna B.I1., ®enotosa B.A., nu3narenscTBo
M.,«Ipoda»,2010)
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