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PABOYASA TIPOTPAMMA YYEBHOI'O KYPCA «MATEMATHUKA»

(0a30BbIH YPOBEHD)
9-6 K1acc

1. MOSICHUTEJIbHAS 3AIINCKA

[IpuopurernpiMu  menssMu  OOy4YEeHHS MaTeMaTMke B S5—6 Kiaccax  SBIISIFOTCS:
IPOJOHKEHHE (OPMHUPOBAHUS OCHOBHBIX MATEMATHUYECKHUX TMOHSATHH (YHCIO,

BEJIMYMHA,  TreoMeTpuueckas  Qurypa), 00eCreunBaIIMX  MPEEMCTBEHHOCTh
U TIEPCIIEKTUBHOCTh MATEMAaTUIECKOTO 00pa3oBaHus 00yJalOIInuXCs;

pa3BUTHE  MHTEJUIEKTYaldbHBIX U  TBOPYECKHMX  CHOCOOHOCTEH  oOydarommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUH, HHTEpeca K U3yUYE€HUIO MaTeMaTUKH;

MoJ/iBe/ieHue O0y4aroluMXcsl Ha TOCTYMHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aWMOCBSI3U
MaTEMaTHUKHU U OKPYXKaIOIEro MUpPa;

¢dbopMupoBanue QyHKIMOHATILHON MaTeMaTHYeCKOW IPaMOTHOCTH: YMEHUS PAcllO3HaBATh
MaTeMaTHYECKUe OOBEKTHl B PEATbHBIX KU3HEHHBIX CUTYAIUSIX, IPUMEHITh OCBOCHHBIC YMEHUS
JUTSL peUIeHHs] TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATh OTYyYCHHBIE PE3YIIbTAThI
Y OIICHMBATh WX Ha COOTBETCTBUE MPAKTHUYECKOU CUTYaIUH.

OcHOBHBIE TUHUHU COJIEP)KaHUS Kypca MaTeMaTUKH B 5—6 Kiaccax — apupMeTHIecKas u
reoMeTpuUYecKas, KOTOpbIE pa3BUBAIOTCA  MMapalieNIbHO, KaXJgasi B COOTBETCTBUH C
COOCTBEHHOM JIOTMKOW, OJHAKO, HE HE3aBUCUMO OJIHA OT JIPyroi, a B TECHOM KOHTaKTE
B3anMOJieiicTBUH. Takke B Kypce MaTEMAaTHKH MPOUCXOTUT 3HAKOMCTBO C dJIEMEHTaMH alreOpsbl
U ONHCATENbHON CTATUCTUKH.

Nzyuenue apu(METHYECKOTO MaTepHuaia HAUMHAETCA  CO CHUCTEMAaTH3alUU
U DPa3BUTHUS 3HAHUH O HATypalbHBIX YMCIAX, MOJYUYEHHBIX Ha YpPOBHE HA4YaJIbHOIO OOILEro
oOpazoBanus. [Ipy 3TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKU H

(dbopMHUpOBaHHE HOBBIX TEOPETUYECKHX 3HaHUIl coueTaeTcsi C  pPa3BUTHUEM
BBIUYHCITUTENILHON KYJIBTYpBI B YaCTHOCTH C OOYYEHHUEM MPOCTEHINM MprueMaM MPUKUIKHA U
OLIEHKU PE3yJIbTaTOB BBIUMCICHUH. VI3ydeHue HaTypalbHBIX YuCesl MPOAOJKaeTcs B 6 Kiacce
3HAKOMCTBOM C HaYaIbHBIMU NOHITUSIMH TEOPUU JeTuMocTd. Havano nu3ydeHus: 0ObIKHOBEHHBIX
U JIECATHYHBIX APOOEH OTHECEeHO K 5 Kiaccy. DTO TEpPBBIA ATanm B OCBOCHHH IpoOei, Korma
MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJESIMHU, MOHSATUSMHU TeMbl. [Ipu 3TOM paccMoTpeHue
OOBIKHOBEHHBIX JPOOEH B IMOJTHOM O0BhEME MPEAMIECTBYET U3YyUYEHUIO JCCATHYHBIX APOOEH, uTo
[[EJIeCO00pa3HO C TOYKH 3pPEHHUs JIOTHMKU W3JIOKEHUs YHCIOBOM JMHUM, KOTJa MpaBuiIa
NEHCTBUIl C JAECATUYHBIMU JAPOOSIMU MOXHO OOOCHOBAaTh YK€ HM3BECTHBIMH alrOPUTMaMH
BBITIOJTHEHUS JCHCTBHI ¢ OOBIKHOBEHHBIMH  JPOOSIMH. 3HAKOMCTBO C JIECATHYHBIMU JAPOOSIMHU
pacIIUPUT BO3MOXKHOCTH JUISI TMOHUMaHHs OOydYaloIMMHUCS TPUKIAJAHOTO TMPUMEHEHUS
HOBOM 3allUCU TIPU HM3YYEHHH JPYrUX MPEIMETOB M MPU MPAKTUYECKOM HCIOJIb30BaHUU. K
6 kjaccy OoTHeceH BTOPOW 3Tall B HM3y4YEHHH APOOei, rae MpPOMCXOAUT COBEPIICHCTBOBAHUE
HABBIKOB CpaBHEHUS M MpeoOpa3oBaHus JpoOeil, OCBOCHHWE HOBBIX BBIYHCIUTEIBHBIX
QITOPUTMOB, OTTAaUYMBAHWE TEXHUKH BBIYUCICHUN, B TOM 4YHCJIEe 3HAYEHUIl BbIpaKCHUI,
COJlepKalINX U OOBIKHOBEHHBIC, M JECATHYHBIC APOOU, YCTAHOBIIEHUE CBSI3€H MEXKIy HHUMH,
paccMOTpeHHe MPUEeMOB pellieHus 3a/1a4 Ha ApoOu. B Hauane 6 kiacca MpouCcXoIUT 3HAKOMCTBO
C TIOHSITUEM IPOLICHTA.

OcoOeHHOCThIO M3YYEHHUSI MOJIOKUTEIBHBIX U OTPUIATENBHBIX YHCEN SBISETCS TO, YTO
OHM TakK)Xe MOTYT pacCMaTpUBaTbCA B HECKOJIBKO ATanoB. B 6 kiacce B Havane U3y4eHus: TEMbI
«[lonoxutenbHple U OTpULIATENbHBIE YHWCIa» Bbyaensercs mnoarema «llempie dncna», B
paMKax  KOTOpPOM  3HAaKOMCTBO C  OTpPUUATEIbHBIMM  YWCIAMU M JIEUCTBUSIMU C
MOJIOKUTEIBHBIMU U OTPHULIATEIbHBIMUA UYHWCIAMU MPOMCXOAUT HA OCHOBE COJEP’KAaTEIbHOIO
MOJX0/[a. DTO MO3BOJSET HA TOCTYITHOM YPOBHE MO3HAKOMUTH OOYUYAIONIUXCSI TMPAKTHUYECKHA CO
BCEMHU OCHOBHBIMHM TOHSTHUSIMH TE€MbI, B TOM YHCJE€ M C IPAaBHJIaMU 3HAKOB MPH BBIMOJIHEHUU
apupMeTHuecKuX AeHCTBHMA. M3ydyeHue palnuMoHaIbHBIX 4Yucesl OyIeT MpPOJOJDKEHO B Kypce
anreOpsl 7 Kjacca.

IIpu oOydyeHHWH pelmIeHHI0 TEKCTOBBIX 3aJady B 5-6 Kiaccax HCHOJIB3YIOTCS
apudmernueckue npuemsl perenus. [Ipu orpaboTke BHIYUCIUTENBHBIX HABBIKOB B 5—6 Kilaccax



paccMaTpuBaIOTCSl TEKCTOBBIC 3aJja4M CICAYIOIIMX BUAOB: 33/1aud Ha JBUKEHUE, HA 4YacTH, Ha
MOKYTIKH, Ha pabOoTy U NPOU3BOAUTEIBHOCTh, Ha TMPOLIEHTHI, Ha OTHOIICHHUS WU MPOMOPIHIH.
OOyyaronuecss 3HAKOMSITCS C TIPUEMaMHU PElIeHUs 3a7ad MepedOopOM BO3MOXKHBIX BapHUaHTOB,
ydarcsi paboTath ¢ HHGOPMAIHEH, MPeCTaBICHHON B () OpMe TaOIHI] WIIH TUATPAMM.

B mnporpamme yuebHOro kypca «MaTemaThka» NPEayCMOTPEeHO (HOpMHUpPOBaAHHE
MPOMNEAEBTUUECKUX anreOpanyecKux IMpeacTaBieHuil. bykBa kak CUMBOJI HEKOTOPOIrO 4Yucia B
3aBUCUMOCTH OT MAaTE€MaTUYeCKOr0 KOHTEKCTa BBOAMTCS IMOCTENEHHO. byKkBeHHass CHUMBOJIMKA
HIMPOKO HCIIONB3YETCsl MPEXKIEe BCEro Ui 3amucu OOIIMX YTBEPKIECHUNW W MpensIoKeHUH,
dbopMyJ1, B YaCTHOCTHU JJISl BBIYUCIICHUS T€OMETPUUYECKUX BEIUYMH, B KaU€CTBE «3aMECTHUTEIIS»
yucna.

B mporpamme yueGHOro kypca «MaTemaTHka» TMpeAcTaBlieHa HArjsjHas TeOMETpHs,
HamnpaBlieHHAsT Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHHS,
M300pa3UTEIbHBIX YMEHHH. OTO BaXHBIH dTal B M3YYCHUHM T€OMETPHUHU, KOTOPBIHA
OCYIIECTBIISIETCS Ha  HArjasgHO-TIPAKTHYECKOM YpOBHE, OMUpaeTcsi Ha HarJsIHO-
o0Opa3Hoe MbIlIUIeHHE o0ydaromuxcs. bosbiias poiab OTBOJUTCS MPaKTHYECKON NEATEIbHOCTH,
OTBITY, SKCIIEPUMEHTY, MojAenupoBanuio. OOydarommecs 3HAKOMATCS C T€OMETPUUYECKUMU
¢burypamu Ha MIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEUIIUMU  KOH(UTyparusiMu,  ydarcs
u300pakaTh HMX Ha HETMHOBAHHOW M KJIeT4aTOW Oymare, pacCMaTpUBAIOT UX MPOCTEHIINE
cBoiicTBa. B mporiecce n3yueHus HaryIsIHOM reOMETpUM 3HAHUS, MOJyYeHHbIE 00ydalomUMuUCs
Ha YPOBHE HAYAJILHOTO 00IIero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIITUPSIIOTCSI.

CormacHo y4yeOHOMY TUIaHy B 5—6 KjaccaX HM3y4aeTcsi WHTETPUPOBAHHBIN MpEeIMET
«MatemaTtukay, KOTOpPBIH BKIIOYAaeT apu(MeTHUeCKuil MaTeprai U HarjsIHyI0 T€OMETPHUI0, a
TaKk)Ke MPOINENEBTUUYECKUE CBEIACHHS W3  aireOppl, dBJIEeMEHThl JIOTUKM M Hauaia
ONMCATEJIbHOW CTaTUCTUKHU.

OO6miee 4nciIo 4YacoB, PEKOMEHOBAHHBIX I M3ydyeHus matemMatuku, — 340 gacoB: B 5
kiacce — 170 wacos (5 yacoB B Hezenio), B 6 kinacce — 170 yacoB (5 4acoB B HEZENO).

2. NJAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA TIPOI'PAMMbBI 11O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

M3yueHne MaTeMaTHKH Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHWsI HAINPaBICHO Ha
JTOCTHKEHUE 00YUJaIONUMUCS JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
Pe3yabTaTOB OCBOCHUS y4eOHOTO TIPEIMETa.

JJUYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YJILTATHl OCBOCHUS TPOrPAMMBI 110 MATEMATUKE XaPAKTEPU3YIOTCS:

1) marpuornyeckoe BOCHUTAHHUE: TMPOSBICHUEM HHTEpEca K MPOIUIOMY M HACTOSAIIEMY
pOCCHUIMCKOM  MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTMIXKEHHSIM POCCHUUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO 3THX JOCTH)KCHUN B
JIPYTUX HayKax U MPUKIATHBIX cdepax;

2) rpaxaaHcKoe W JAYXOBHO-HPABCTBEHHOE BOCIHUTAHHME: TOTOBHOCTHIO K BBHIITOJIHEHHUIO
00s13aHHOCTEH TpakJaHWHA W peaNH3alliil €ro IpaB, MPEACTaBICHHEM O MaTeMaTHYEeCKHX
OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MPOLEIYp TPakKIaHCKOTO
oOmiecTBa (HampUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO ITHUYECKUX MPOOIIeM,
CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUM HayKd, OCO3HAHUEM Ba)>XHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B I€ITEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCIUTAHME: YCTAHOBKOW HAa aKTUBHOE YYaCTHE B PELICHUM MPAKTHUYECKUX 3a/1ad
MaTeMaTHYECKON HAIPaBICHHOCTH, OCO3HAHHWEM BaKHOCTH MATEeMAaTHUYECKOTO OOpa3oBaHUs HA
MPOTSDKEHUHM BCEH JKM3HU Ul YCIENTHOW MpodecCHOHATBHON MESITEIBHOCTH W Pa3BUTHEM
HEOOXOUMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM H MOCTPOCHHWEM HHIWBUIYaTbHOU TPACKTOPHH
00pa3oBaHWs W IKWU3HCHHBIX IJJAHOB C YYETOM JIMYHBIX HWHTEPECOB U OOIIECTBEHHBIX
noTpeOHOCTEH;



4) scTeTHYecKOe BOCHHUTAHHE: CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3ICTETUYECKOMY
BOCIIPUSITHIO MAaTEMAaTHYECKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHH, YMEHHUIO BHJICThH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOTO NMO3HAHUS: OPUCHTAIMECH B JCSITEILHOCTH Ha COBPEMEHHYIO CHCTEMY
HAYYHBIX TPEICTAaBICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YEIOBEKa, MPUPOIBI U
oOmecTBa, MOHUMaHWEM MaTEMaTUYeCKOW HayKh Kak cdepbl YeIOBEUECKOW IesTEIbHOCTH,
ATAloOB €€ pa3BUTUS M 3HAUYUMOCTU IS Pa3BUTHS LMBUIM3ALMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJbTYpPOW KakK CpEJICTBOM ITO3HAHHWS MHUpa, OBJIAJEHUEM
MPOCTEUIIIMMH HaBbIKAMU UCCIIEI0BATEILCKON JIEATEILHOCTH;

6) ¢usunyeckoe BocmuTaHHMe. (QOPMHUPOBAHUE KYJIBTYPHl 30POBBS U SMOIMOHAIHHOTO
Oylaromosydusi: TOTOBHOCTBIO TPHUMEHSITh MaTEMaTHYCCKHE 3HAHUS B HMHTEpEcax CBOETO
3JI0pPOBbS, BEIEHUS 3J0POBOTO 00pasa >KU3HH (370pOBOE MUTaHUE, COATAHCHUPOBAHHBIA PEXKUM
3aHATUH W OTHABIXa, peryisipHas (u3nyueckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKA
pedrexcun, Mpu3HaHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3Ko0JIOTMYecKOe BOCIIMTAHME: OpPHEHTAlUECH HA NMPUMEHEHWE MAaTEMATUYECKUX 3HAHWHN IS
pelieHus 3amad B 00JIACTH COXPAHHOCTU OKPYXKAIOIMIEH cpeibl, MIaHUPOBAHUS MOCTYMKOB
OIICHKM WX BO3MOJKHBIX TOCIIEJICTBUM JJISI OKPYXKAIOIIEH CpeIbl, OCO3HAHHWEM TJI0O0AIBHOTO
XapakTepa dKOJIOTUIECKUX MPOOJIeM U TyTel UX PeIIeHus;

8) amanTtanmss K HU3MEHAKWIIMMCH YCJIOBMSIM COUMAJBLHOM M TPHPOIXHOH Cpeabl:
FOTOBHOCTBIO K JEHCTBUSIM B YCIOBUAX HEONPENEICHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUUECKYIO NIeITeIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCA Y APYTHX
JIOJIeH, MpUoOpeTaTh B COBMECTHOW NIEATEIHHOCTH HOBBIE 3HAHWS, HABBIKU U KOMIICTCHIIUU U3
OTBITa JPYruX; HEOOXOAMMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAaHWW, B TOM YHCIE
dbopMynTupoBaTh WICH, MOHITHS, THIOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM YHCJIE paHee He
W3BECTHBIX, OCO3HABATh JNE(PUITUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IIAaHUPOBATH
CBOE Pa3BUTHUE; CITIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYAIUIO, BOCHPHHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30OB, TPEOYIONMUN KOHTPMEP, KOPPEKTHUPOBATh MPUHUMAEMBIC PEIICHUS H
neicTBUS, GOPMYTUPOBAThH U OLIEHUBATH PUCKH U TTOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHuss mnporpaMmbl [0 MaTéMaTHKE Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuvaromerocsi Oyayr chopMUpOBaHBI METalpeIMETHbIE pe3yJbTaThl,
XapaKTepU3yIolIMecss  OBJIAJ€HUEM  [O03HABATEIbHBIMU  YHHUBEPCAIbHBIMU  YUEOHBIMU
NeHCTBUSAMHU, KOMMYHUKAaTUBHBIMU YHUBEPCAIbHBIMUA YYEOHBIMU JACHCTBUSMH, PETYISATHBHBIMU
YHHUBEPCATbHBIMU Y4€OHBIMU ACHCTBUSIMH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS

[To3HaBarenbHbIE YHUBEpCANbHbIE YUeOHBIE JecTBUS oOecneunBaloT (GopMUpOBaHHE 0a30BBIX
KOTHUTHBHBIX IPOLECCOB 00y4arolmMXcsi (OCBOEHHE METOJIOB MO3HAHMS OKPY)KAIOLIEro MHUpA,
NpUMEHEHHE JIOTUYECKHX, UCCIIE0BATENIbCKUX ONepalnii, yMeHui padboraTh ¢ nHGopManuei).
bas3zoevie nozuueckue oeiicmeusn:

BBISABIISITH M XapaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKK MAaTeMaTHUYeCKHX OOBEKTOB, MOHATHUH,
OTHOULICHUH MEXY MOHATUSAMH,

dopMynUpOBaTh  ONpEAETCHUs  IOHATHUH,  YCTaHABIWBATh  CYIIECTBEHHBIH  IpPU3HAK
KJIaccu(puKaluu, OCHOBaHMsI [l 000O0IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOIMMOIO aHAIN3a,;
BOCIIPUHMMATh, (OPMYJIMPOBATH U TNPEOOpPa3OBBIBATH CYKIACHUSA: YTBEpAHUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILNE, YCIOBHBIE,

BBIABIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTHUBOPEYUs B (hakTax, JaHHBIX,
HaOJIIOAECHUAX M YTBEP)KICHUAX, MpPEAJaraTh KPUTEPUM AJIS BBIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

IIPOBOAMTH BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUIN 110 aHAJIOTHH;

pa3bupaTh J[10Ka3aTelbCTBA MAaTeMaTHMYECKUX YTBEPXKIEHUH (NMpsMbIE U OT NPOTUBHOIO),
IPOBOIUTH  CAMOCTOSITEIBHO  HECJIOKHBIE — JIOKa3aTelIbCTBA  MaTEeMaTW4YeCKHX  (DaKToB,



BBICTPAaWBaTh AapryMEHTALMIO, TNPUBOJUTH MNPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYXACHUS, BBIOUpATh CIMOCOO pemeHuss y4deOHOW 3amayu  (CpaBHUBATH
HCCKOJIBKO BapWaHTOB PCHICHUA, BBIGI/IpaTb HaI/I6OJI€e HOI[XOI[?IH_II/II‘;I C YUCTOM CaAMOCTOSATCIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Baszoevle uccnedosamensvckue oeiicmeus:

UCTIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATENbCKHI WHCTPYMEHT IO3HAHUS, (HOopMyTupoBaTh
BOIIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MTPOOIEMY, CAMOCTOSATEIILHO YCTaHABIMBATH UCKOMOE
U TaHHOE, (OPMUPOBAThH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

IIPOBOJUTH TI0 CAMOCTOSTENBHO COCTABICHHOMY TUIAHY HECIIOKHBIA SKCIIEPUMEHT, HEOOJBIIIOE
WCCJICIOBAHNE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXIy Co0O0H; camMoCTOATEeNbHO (opMynIupoBaTh OOOOMIEHUS W BBIBOJBI 10
pe3yiibTaTaM MMPOBCACHHOT'O Ha6J'IIO,Z[€HI/I$I, HUCCICIOBaHUA, OLCHHUBAThH AOCTOBCPHOCTDH
MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB M 000OIIICHHUI;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIIBHTATh MPEIIONOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Paboma c ungpopmavueri:

BBISIBIISITh HEJIOCTATOYHOCTh M HW30BITOYHOCTH WH(GOpPMAIMH, IAaHHBIX, HEOOXOIMMBIX IS
pelieHusl 3ajaud; BHIOMpATh, AaHAIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH
UH(POPMAIIHIO PA3INIHBIX BUAOB U (OPM IpeCTaBICHHUS;

BBIOMpaTh (OpMy TMpeICTaBIeHUS HHPOPMALUU ¥ HWUIIOCTPHPOBATH pellaeMble 3aJa4H
cXeMaMH, JruarpaMMaMu, HHOU TpauKoi 1 UX KOMOMHAIUSIMH,

OLICHMBATh HAJEKHOCTh HWHPOPMALUU TIO KPUTEPHSIM, MPEUIOKEHHBIM y4YUTEIeM WM
c(OPMYITHPOBAHHBIM CAMOCTOSITEITHHO.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeiiCTBHUSA

KoMMyHUKaTHBHBIE yHUBEpCalbHbIC ydeOHBIC ACHCTBHA 00eCHeYnBaloT C(HOPMHPOBAHHOCTH
COLMAJIbHBIX HABBIKOB OOYUYaIOLIHXCSI.

Oo0wmenue:

BOCIIPHHUMATh U (POPMYJIHPOBATH CYXKICHUS B COOTBETCTBHH C YCJIOBHSIMH H IENSMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M HHCBMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHHUS 110 XOAY PELICHHS 331a4 M NOJYYCHHBIM pe3yJbTaTaM; B X0A€ 00CYKICHHS
3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl, NpOOJIEeMbl, pElIaeMol 3a/1adH,
BBICKA3bIBaTh HJIEW, HAIIEJICHHbIE Ha IOMCK pEIICHUS, CONOCTAaBJIATH CBOM CYXICHHS C
CYXKICHHUSAMH IPYIMX YYaCTHHUKOB JMANOra, OOHApY)KMUBATh Pa3iIM4YHe M CXOJCTBO MO3MLUH, B
KOppPeKTHOH Qopme (GopMyIHpOBaTh pPA3HOITACHUS, CBOUM BO3PAXKECHHUS; MPEICTABIATH
pe3ynbTaThl pEmIeHUs 33/a4d, SKCICPUMEHTa, WCCIEIOBAaHMSA, IIPOEKTa, CaMOCTOSTEIBHO
BBIOMpATh (OPMAT BBICTYIIJICHUS C YUETOM 3aJay MPEe3eHTAllud 1 OCOOCHHOCTEH ayAuTOPHUH.
CoTpyaHHYeCTBO: TOHUMATh U MCIIOJIb30BaTh MPEHMYIIECTBA KOMAHAHOW ¥ MHIUBHTyalbHON
paboThl TpU pelmeHHH YYeOHBIX MaTeMaTH4YeCKHX 3aJad; MPUHUMATh IeJlb COBMECTHOMH
JIeATEIFHOCTH, TUIAHMPOBAaTh OPTaHM3aIlMI0 COBMECTHOM paboThI, pacmpeaeisaTh BUABI padoT,
JIOTOBAapHUBAaThCS, OOCY)KIaTh MpOIecC M pe3yabTaT padoThl, 0000INATh MHEHHUS HECKOJIBKHX
YEJIOBEK; Y4YacTBOBAaTh B TPYNIOBBIX ¢Gopmax paboTel (0OCYXIeHHs, OOMEH MHEHHIMH,
MO3TOBBIE€ IITYPMBI W JIpYTHE), BBINOJHATH CBOIO 4YacTb PabOThI U KOOPAMHUPOBATH CBOM
JEUCTBHA C APYTUMH WIEHAMU KOMaH/Ibl, OLIEHUBATh KaUeCTBO CBOETO BKJIaa B OOIIMH IPOTYKT
0 KpuUTepusM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMH  B3auMOJEHCTBUA.  PerynstuBHbIe
yHUBEpCalbHbIE y4eOHble JeiicTBUS PerynsaTuBHBIE yHHBEpCalbHBIC Yy4eOHbBIE AEHCTBUS
oOecrieunBaOT (POPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK M JKW3HEHHBIX HABBIKOB JIMYHOCTH.
CaMoopranm3anmsi: CaMOCTOSITEIIbHO COCTABIATH IUIaH, aITOPUTM DPEIICHUs 331a4d (WIN ero
4acTh), BBIOMpPATh CIOCOO pEIICHHS C YYETOM HUMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATH BapHAHThl PEUICHUN C YYETOM HOBOM
CaMOKOHTPOJIb: BIIAJIETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3yibTara
pelIeHnsl MaTeMaTHYeCKO 3a7a4un; NpeABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3SHHKHYTH IIPH
pelIeHUH 3a/laud, BHOCUTH KOPPEKTUBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,



HalJIeHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH; OLIGHUBAaTh COOTBETCTBUE pe3yJbTaTa
NESITEIbHOCTH IOCTABICHHOM LENM U YCIOBUSAM, OOBACHATh NPUYMHBI JOCTHIKEHHUS WIIU
HEJIOCTHKEHHUS 1Ie]IU, HAXOAUTh OIIHOKY, JaBaTh OLIEHKY IPHOOPETCHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3ysibTaThl OCBOCHMSI MPOrpPaMMbl ydueOHOro Kypca K KOHIy OOy4deHus B S
KJ1acce.

Yuciia 1 BbIYMCICHUSA

[lonumath W TPaBUIBHO YHOTPEOJSATH TEPMUHBI, CBA3aHHBIE C HATypalbHBIMU YHCIAMH,
OOBIKHOBEHHBIMU U IECATUIHBIMU JAPOOSIMHU.

CpaBHMBaTh M yHOpSAJOYMBATh HATYpPAJIbHBIE YHCIA, CPAaBHMBATh B IPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIE APOOH.

COOTHOCHUTH TOYKY Ha KOOPJWHATHOW (YMCIOBOM) MPSIMOW C COOTBETCTBYIOIIUM €M YHCIIOM H
n300pakaTh HaTypaJbHbIC YMCIIa TOYKAMH HA KOOPJUHATHON (UMCIIOBOM) MPSIMOA.

BeImmonHATh apudmeTnyeckue JEUCTBUS c HaTypaJIbHbIMU YUCJIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMU B TIPOCTEHIINX CIYYasX.

BBITTONHATE IPOBEPKY, IPUKUAKY pe3yIbTaTa BeIYUCICHUN. OKpyrisaTh HaTypajJbHbIE YHACIA.
Pelenue TeKCTOBBIX 33124

Pemarp TekcToBble 3amaud apu(METHUYECKHM CIOcOOOM M C MOMOUIbIO OpraHM30BaHHOTO
KOHEYHOro riepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemate 3amaum, conepkalipe 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIMYHUHBI: CKOPOCTb, BpEMS,
paccTosiHuE, [IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHE 3allCH, CXEMbl, TaOJMIbl, OOO3HAUeHHs TPU pEIICHUH 3afad.
[Tonp30BaTbCcsi OCHOBHBIMM E€AMHUIAMU HM3MEPEHUsS: II€HbI, MAacChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIPAKATh OJTHYU €IMHUIIBI BEJTMYUHBI Y€PE3 APYyTHE.

W3Bnekath, aHamM3UpOBaTh, OLEHWBATH HH(OpPMANHMIO, TPEICTABICHHYIO B TaOHIIE,
Ha cron04yaTold auarpaMMe, HHTEpPIPETUPOBATh IMPEACTABICHHBIC JJaHHbBIE, HCIIOJIb30BATh
JTAHHBIE MPU PELICHUH 3a/a4.

Harasinnas reomerpust

[Tonp30BaTbCcsi TEOMETPUUYECKUMM TMOHSATUSIMU: TOYKA, MpsMas, OTPE30K, Jyd, yrodi,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomuTh mnpuUMepsl OOBEKTOB OKPYKAIOMIETO MHpPA, HUMEIOMHUX (OpMY H3YICHHBIX
reoMeTpuuIecKux Guryp.

Ucnonp3oBaTh ~ TEPMUHOJIOTHIO,  CBSI3AHHYIO €  yIJIaMH:  BEpIIMHA  CTOpPOHA, C
MHOTOYTOJIbHUKAaMU: YTOJI, BEpPIIMHA, CTOPOHA, TUAroHallb, C OKPYKHOCTBIO: PaJANYC, TUAMETD,
LEHTP.

N300paxaTh M3ydeHHbIE IeoMeTpuiecKue (GUrypbl Ha HEIWHOBAHHON M KieTdaToil Oymare c
MOMOIIBIO IIUPKYJISL U TUHEUKH.

HaxomuTb AIMHBI  OTPE3KOB HETOCPEACTBEHHBIM M3MEPEHHEM C ITOMOMIBIO JIMHEHKHU, CTPOUTh
OTPE3KH 33JJaHHOM IJTMHBI, CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajinyca.

Hcrons30BaTh CBOWCTBA CTOPOH M YIJIOB NPSIMOYTOJNBHUKA, KBajapara Ui UX IIOCTPOCHHS,
BBIYUCIICHUSI IIJIOIA I U IEpUMETPa.

Beraucnare mepuMerp M IUIOMANL KBajpara, NPSAMOYTONbHHKA, (UIYp, COCTAaBICHHBIX U3
IPSMOYTOJILHUKOB, B TOM 4KcIIe GUTYp, M300paskeHHBIX Ha KJIeTyaToii Oymare.

[Tosp30BaThCs OCHOBHBIMH METPHUUECKUMH €IMHUIIAMA U3MEpEHHs

JUTUHBI, TUTOINAN; BEIPAXKAaTh OJJHH €MHUIIBI BEIMYMHBI Uepe3 JpyTHe.

PacriosnaBath mapaitenenune], KyO, MCIIONB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpO TpaHb,
U3MEpPEHUs], HAXOAUTh U3MEPEHHs Mapajuleenumnena, Kyoa.

Berancnare o0peM Ky0a, Mapajulenenunena IO 3aJaHHBIM HM3MEPEHHSM, I10JIb30BaThCS
€IMHUIIAMH U3MEPEHUs: 00beMa.

Pemate HeCIOXKHBIC 331241 Ha U3MEPEHHE T€OMETPUIECKHX BEJTMYMH B MPAKTUYECKUX
CUTYalHsX.



[IpenMeTrHbie pe3yabTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO Kypca K KOHILy oOydeHUs B 6
KJ1acce.

Yucsa v BbIYUCTCHUSA

3HaTh M TMOHUMATh TEPMHUHBI, CBS3aHHbIE C PA3IUYHBIMU BHJAMH YHCEIN U CIOCOOaMU
WX 3aMKCH, IEPEXOIUTH (€CIH 3TO BO3MOXKHO) OT OJTHOM ()OPMBI 3aMKCH YHCTIA K APYTOM.
CpaBHUBATH U YNOPSA0YUBATH LI€JIbI€ YUCIIA, OOBIKHOBEHHBIE U JECITHUYHbIE IpOOH, CPAaBHUBATH
Yyucia OJJHOTO U Pa3HbIX 3HAKOB.

BeimonHsATe, codeTas yCTHbIE M IHCHMEHHBIE TMPUEMBl, apumeTuyecKkue AEUCTBUS C
HaTypaJIbHBIMM M LENbIMH  YHUCIAMHU, OOBIKHOBEHHBIMH M  JCCSATHUYHBIMH  JPOOSIMH,
MOJIOKUTEIBHBIMHU U OTPUILIATEIIbHBIMUA YUCITaAMHU.

BbIUMCHIATE 3HAYEHUS YMCIOBBIX BBIPAXKEHUMW, BBINOIHATH NPUKUAKY U OLIEHKY pE3yJbTara
BBIUMCJICHHUM, BBITIONHATh MPEOOpa30BaHUS YHUCIOBBIX  BBIPAKEHUH Ha OCHOBE CBOWCTB
apupMETUIECKHUX JICHCTBUM.

CooTHOCUTH TOYKY HA KOOpPAMHATHOM MpsSMOM C COOTBETCTBYIOIIMM €H 4YHMCIOM H
n300paxkaTh YMCIIa TOUKAMH Ha KOOPAMHATHOM MPSMOi, HAXOIUTh MOJYJIb YHCIIA.

COOTHOCHUTH TOUYKH B MIPSIMOYTOJIBHOM CUCTEME KOOPJMHAT C KOOPJIMHATAMHU 3TON TOUKHU.
OKpyTJITh LeNble YUCIIa U JECATUYHbIE JPOOH, HAXOAUTh TPUOIHKEHUS YHCEIT.

YuciioBble U OyKBeHHbIE BbIPAKEHU S

[Tonnmate U ynorpebsaTh TEPMUHBI, CBA3aHHbBIE C 3aMMChIO CTENEHH YHUCIIa, HAXOAUThH KBaapatT
U KyO 4rcla, BBIYUCIATH 3HAUYCHUS! YUCTIOBBIX BBIPAKEHUH, COJEPKAIINUX CTETICHHU.
[lonb30oBaTbcs MNpU3HAKAMU JEIMMOCTH, PACKIaAblBATh HATYpAJbHBIE 4YHCIA Ha MPOCTHIE
MHOHUTEIH.

[Tonb30BaThes MacITaboM, COCTABIATH MPOMOPIIMH U OTHOIICHUSI.

Hcnonb3oBate OykBBI i 0003HAYCHHsI YUCENl TPU 3allUCH MATEMaTUYECKUX BBIPAKEHUH,
COCTaBJISITh OYKBEHHBIE BbIpaXXeHHUS U (HOPMYJIbI, HAXOIUTh 3HaYCHUsS] OYKBEHHBIX BBIPAXECHHUI,
OCYIIECTBIIsIsI HEOOXOUMbIE TIOJICTAHOBKH U IPE0Opa3OBaHUsI.

Haxonutb HEM3BECTHBIM KOMITOHEHT PAaBEHCTBA.

Pelnenue TeKCTOBBIX 33124

Pemats MHOTO1IarOBBIE TEKCTOBBIE 3314l apUPMETHUECKUM CIIOCOOOM.

Pemats 3amauu, cBA3aHHBIE C OTHOILEHHEM, MPONOPLUUOHAIBHOCTHIO BEIMYMH, MPOIEHTaAMHU,
pelaTh TpY OCHOBHBIE 33a4U Ha IPOOU U MPOLIEHTHI.

Pemate 3amauu, coxepxkamivie 3aBUCHUMOCTH, CBS3BIBAIOLIME BEIUYMHBI: CKOPOCThH, BpeEMS,
paccTosiHue, IeHa, KOJMYeCTBO, CTOMMOCTb, IMPOU3BOJUTENBLHOCTb, BpeMs, 00bema paboThl,
UCTIONB3YS  apu(METUYECKHE JCHCTBUS, OICHKY, TPUKHUIKY, IOJb30BAThCS EAMHHUIIAMH
WU3MEPEHHS COOTBETCTBYIOIINX BEJTUYMH.

CocTaBisTh OYKBEHHBIE BBIPAKEHUS 110 YCIIOBHUIO 331a4H.

N3Bnekars wHOOpMAIMIO, TPEICTABICHHYI0 B TaOIWIaX, HA JMHEHHOW, CTOJIOYATOW WIIH
KpYTrOBOM JAMarpaMMax, MHTEPIPETUPOBATH IMPEICTaBICHHBIC JaHHBIC, UCIOJIb30BaTh JaHHBIC
IIPU PELICHUH 3a/1a4.

[pencraBnsats nHGOPMAIHEIO C TIOMOIIBIO TAOHUIL, JIMHEHHON 1 CTOIOYATOM AUarpaMm.

Harasinnast reomerpust

[IpuBonuTh mnpuUMepsl OOBEKTOB OKPYKAIOMIETO MHpPA, HUMEIOMHUX (OpMY H3YICHHBIX
FEOMETPUUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, IPUMEPHl PaBHBIX U CUMMETPUUHBIX
buryp.

N300pakaTh ¢ TOMOIIBIO LUPKYIS, JUHEWKH, TPAHCIOPTHpPA HA HEJTWHOBAHHOM M KJIETUATOMN
OyMare W3Yy4YCHHBIC IUIOCKHE TreoMeTpuueckue (Urypsl M KOH(HUTyparuu, CHUMMETPHYHBIC
burypsi.

[Tonb30BaThcsl TEOMETPUYECKUMHE TIOHSATUSIMHU: PABEHCTBO (UTYP, CUMMETPHS, HCIIOIH30BAThH
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTs BeAMYMHBI YTIIOB U3MEPEHUEM C MOMOIIBIO TPAHCIOPTHUPA, CTPOUTH YIJIbI 3aJaHHOMN
BEJIMYMHBI, TOJIb30BAaThCA MPU PEIICHUH 33Jad IPaJyCHOM MEpoil yIJIOB, paclio3HaBaThb Ha
YepTeKax OCTPBIN, MPSIMOU, Pa3BEPHYTBIM U TYIION YIJIBL.



Brruncnars AJINHY HOMaHOﬁ, MNEpUMETP MHOT'OYI'OJIbHUKA, MMOJIB30BATHCA CAUHULIAMU U3MCPCHUA
JUTMHBI, BBIPA)KaTh OJTHU €IMHULIBI U3MEPEHUs JJIMHBI Yepe3 Ipyrue.

Haxonuts, nCIonb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSHUA: MEXIY ABYMS TOYKAMH, OT
TOYKH JI0 IPSAMOM, IJIMHY MyTH Ha KBAJPaTHOM CETKE.

Boruucnare miomans GuUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, MCIOJIB30BaTh pa3OueHue
HAa  NPSAMOYIOJbHUKHA, Ha  pPaBHbIE ¢burypsl,  JIOCTpauBaHUE [0 MPSIMOYTOJbHUKA,
IMMOJIb30BAThC OCHOBHBIMHU CIAWHHIAMU HU3SMCPCHHA ILJIOIIAAW, BBIPpAXKATH OAHU CAWHHUIIBL
M3MEpEHUS IIIOIAN Yepe3 Ipyrue.

Pacno3naBaTte Ha MoAENsX W H300paXEHUAX NHPAMUAY, KOHYC, UWJIMHIAP, HCIOJIb30BATh
TEPMHHOJIOTHIO: BEPIIMHA, peOpo, IpaHb, OCHOBAHUE, PA3BEPTKA.

N300pakath Ha KJIeT4aTol Oymare mpsMOyToJIbHBINA MapaylIeIeUIIe].

Bbuucnare 00beM MpsIMOYTOJBHOTO Mapajulesienuiena, KyOa, I0JIb30BaThCsl OCHOBHBIMHU
eMHUIIAMU U3MEpEHUs 00beMa;

Pemratn HECIIOXXHBIC 3agadyu Ha HaXO0XKICHUC reoOMCTPHUICCKUX BCJIIMYHUH B
MPAKTUYECKUX CUTYaIUsX.

3. COAEP) KAHUE OBYYEHMUS 5 KJIACC

HartypaabHble yncia 4 HYJIb

Harypanbsaoe uucno. Pan narypaneueix uucen. Yucno 0. M3o0paxkeHne HaTypaibHBIX
YuCcesl TOYKaMHA Ha KOOPAMHATHOU (YMCIIOBOM ) TIPSIMOA.

Ilo3unmoHHas cucrema cuuciaeHusd. PUMckas Hymepanus Kak IpUMEpP HENO3ULMOHHOU
CUCTEeMBI cuncieHus. [lecsaTuuHas cuctemMa CUUCIICHHUS.

CpaBHeHHME HaTypajbHBIX YHCEJ, CPABHEHUE HATYPAJIbHBIX YHUCEI C HYJIEM.

Crnioco6sI cpaBHEeHHS. OKpYTIICHHE HATypaIbHbIX YHACE.

CnoxxeHue HaTypalbHBIX YHCEJ, CBOMCTBO HYJIS MpU CIOXKEHUU. BblumTaHue Kak
JIeHCcTBHE, OOpaTHOE CIIOKEHUI0. YMHOXKEHHE HaTypalbHBIX YHCE, CBOWCTBA HYJISA H
€IMHUIBI TIpU yMHOXXeHUU. JlemeHue kak JeiictBue, oOpaTHOe yMHOKEHHIO. KOMIIOHEHTBI
NEHUCTBUM, CBA3b MeXAy HUMH. [IpoBepka pesynbTata apuMETHUYECKOTO JIEHCTBHS.
[lepemecturenbHOE U COYETATENbHOE  CBOMCTBAa  (3aKOHBI)  CJOXEHUS M YMHOXKEHMS,
pacrpenenuTenTbHOe CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonb3oBanue OykB [uis 0003HAYCHHUS HEM3BECTHOTO KOMIIOHEHTA M 3aIllUCH CBOMCTB
apupMETUIECKHUX JICHCTBUM.

Jlenutenu v KpaTHbIE YKCIIa, pa3lioxKeHUue Ha MHOUTeNU. [IpocThie  cocTaBHBbIE YKCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

Crenenb ¢ HaTypajbHBIM IOKa3aTejeM. 3aluch 4ucia B BHUAEC CYMMBI Pa3psAHBIX
ClIaraeMbiX.

UucnoBoe BbIpakeHHE. BbIUKMCIIEHHE 3HAYEHWM YHUCIIOBBIX BBIPAXKEHUN, IIOPAIOK
BBIMOJHEHUsT  JedicTBuil. Mcrmonb3oBaHMe TpH  BBIYHUCICHHUSX  MEPEMECTUTENBHOTO U
COYETaTEeNIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXKCHHS, paclpeieIUTeIbHOI0 CBONCTBA
YMHOXEHHUS.

JApoon

[Ipencrasnenue o npobu Kak criocode 3amucu 4acTu BeIMUnHbI. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHBIE M HEMpaBUIbHBIE IpoOH. CMerIanHas 1po0b, MpeICTaBIeHHEe CMEIaHHONW ApoOH
B BHUJE HENPaBWIbHON ApoOM W BbIAENEHUE LEJIOH YacTH YHMCIIA U3 HEMPaBUIBHOM IpoOH.
N3obpakenue nqpodeit Toukamu Ha YUCIIOBO# npsiMoii. OcHOBHOE CBOMCTBO ApoOu. CokpaleHue
npobeit. [TpuBenenue apoobu Kk HoBOMY 3HameHaTet0. CpaBHEHHE TPOOCH.

CrnoxeHue U BbIYMTaHUE poOei. YMHOXKEHHUE U JIeeHue apo0eid, B3auMHO- 00paTHbIE
npobu. HaxoxxaeHue yacTu LEeI0ro U IeJIOTo MO €ro YacTH.

Hecstuunas 3amuch npoOeit. [IpencraBienre qecaTHIHON qpodu B BUE OOBIKHOBEHHOM.
N3o00pakeHne AECATUYHBIX IpoOel TOYKaMH Ha YUCIOBOW mpsmon. CpaBHEHHE NECATHYHBIX
IpoOeii.



Apudmerndeckre IEHCTBUS C JECATUYHBIMU Jpo0sMu. OKpyrieHue AeCATUYHBIX
TPOOEii.

Pemenue TekcTOBLIX 33124

Pemenne TekcToOBBIX 3a7ad apupMeTHyecKuM crnocoboM. Perienue ornueckux 3aaad.
Pemenune 3amad mepeboOpoM BceX BO3MOMKHBIX BapHUaHTOB. VICmonb30BaHWE MPU pPEUICHUH
3a1ay4 Ta0JINIl U CXEM.

Pemenue 3amau, coaepXamux 3aBUCUMOCTH, CBS3BIBAIOIIME BEIUMYHMHBL CKOPOCTb,
BpeMsl, PacCTOSIHHE, 1I€Ha, KOJUYECTBO, CTOMMOCTb. ENWUHUIIBI M3MEpeHus: Macchl, o0bema,
LEHbl, PACCTOSHUSA, BPEMEHHU, CKOopocTU. CBs3b MEXAYy EAUHHUIIAMH HU3MEPEHUS KayKIou
BEJIMYMHBI.

Pemennie ocHOBHBIX 3a7a4 Ha ApoOH.

[IpencraBieHre TaHHBIX B BUJIE TA0JIUII, CTOJIOYATHIX JUATPAMM.

Harasanasi reomerpust

Harnsoaeie npeacraBnenus o Qurypax Ha IJIOCKOCTH: TOYKa, MpsMas, OTPE30K, JIyd,
yroj, JIOMaHas, MHOTOYrOJIbHUK, OKPY)KHOCTb, Kpyr. VYroia. Ilpsmoii, ocTpseii, Tymoil u
Pa3BEPHYTHIN YIJIBL.

JnuHa oTpe3ka, METPUYECKHE €IWMHULBl JUIMHBL. JlIMHAa JoMaHO#W, mNepuMeETp
MHOTOyTOJIbHUKA. VI3MepeHue U NoCTpOEHUE YIJIOB C MOMOIIbIO TPAaHCIOPTHUPA.

Harnsoaeie npencrasieHus o purypax Ha MI0CKOCTU: MHOTOYTOJIbHUK, IPSIMOYTOJIbHUK,
KBaJIpaT, TPEYTOJIbHUK, O paBeHCTBE (QUTYP.

N3obpaxkenue duryp, B ToM 4mcie Ha kierdaTor Oymare. [loctpoenne xoHpuUTyparuii
U3 yacTed MpsIMOH, OKPYKHOCTH Ha HEJIMHOBAHHOW W KieTyaToi Oymare. Vcmonb3oBaHue
CBOMCTB CTOPOH U YIJIOB MPAMOYTOJIbHUKA, KBaIpaTa.

[Tnomane PSIMOYTOJTbHUKA u MHOTOYTOJTbHUKOB, COCTaBJICHHBIX W3
IPSIMOYTOJIBHUKOB, B TOM uucie (uUryp, m300paxxeHHbIX Ha KieTyaTod Oymare. EnuHuIb!
WU3MEPEHHUS TUIOIIA/IN.

Harnsguele mnpencrtaBieHus O  MPOCTPAHCTBEHHBIX — (GUIYypax: MPSIMOYTOJbHBIN
napajuiefienunen, KyO0, MHOTOTpaHHUKH. V3o0pakeHHWe MPOCTEUIINX MHOTOTPAHHHUKOB.
PazBepTku kyb6a w mapamnenenunena. Co3gaHue Mojeneld MHOTOTPaHHUKOB (M3 Oymarw,
MPOBOJIOKH, TUTACTHIIMHA U APYTUX MATEPHAIIOB).

O06BeM PSAMOYTOJIBHOTO TTapayienenuneaa, kyoa. Equauiie nusmepenus oonema.

6 KJJACC

HarypajbHble ynciia

Apudmerndeckue IEHCTBUSI C MHOTO3HAYHBIMH HATypaJbHBIMH uuciaaMu. YucioBbie
BBIPQ)KEHUS, TOPAJOK JIEHCTBUIA, UCTIONBb30BaHNE CKOOOK. VICONb30BaHNE MPU  BBIYMCICHUSAX
MEePEMECTUTEITHHOTO n COYEeTaTEILHOTO CBOICTB CIOKEHUSI W yMHOXKEHUS,
pacnpeneIuTenbHOro CBOMCTBA YMHOKEHUA. OKpYIJIeHHEe HAaTypaJbHbIX YUCEL.

Jlenutenu W KpaTHBIE YWCIa, HAMOOJBITUN OOIIMNA MEIUTENh W HauMEHbIee oOIee
KpaTHoe. J[e1uMOCTb CyMMBI U IIPOU3BEICHUs. [leeHre ¢ OCTaTKOM.



JApoon
OObIKHOBEHHAsE 1p0oOb, OCHOBHOE CBOMCTBO JAPOOM, COKpaiieHue Apooeit. CpaBHEHHE U

yrnopsiiounBaHue Apodeii. Pemenue 3amad Ha HAXOXACHUE YACTH OT IIEJIOTO W IEJIOro IO €ro
yacTu. JIpoOHOE YHCIIO Kak pe3ysabTar aefieHus. lIpencraBieHune AECITUYHOW ApoOH B BUIC
OOBIKHOBEHHOM JpoOM M BO3MOXHOCTH TIPEICTaBICHUS OOBIKHOBEHHOH JpoOu B BHUIE
necaTuyHoM. JlecsaTuuHble IpoOu M METpUYecKas cucrema mep. ApudMeTudecKkne ACHCTBUS U
YHCIIOBBIC BEIPAKEHUS C OOBIKHOBEHHBIMH U JIECATHYHBIME JIPOOSMHU.

Otnomenue. [leneHue B gaHHOM OTHOIIEHWH. Macmral, nporoprus. [IpumeneHue
MPONOPIIMH TIPU PEIICHUU 3aad.

[TonsiTue nponeHTa. Beiuncnenue nponeHTa OT BEJIMUMHBI U BEJTUYUHBI TI0 €€ MPOLICHTY.
BripakeHue mpolEeHTOB AeCATUYHBIMU JpoOsiMu. Pemienue 3amad Ha mpoleHTHL. BoipakeHue
OTHOILICHHUS BEJIMYMH B MPOLICHTAX.

IHonoxuTEIBHBIE M OTPULATEIbHBIC YHCJIA

[TonoxurenpHble U OoTpuLaTedabHble 4yucna. Llemple 4yucna. Moayns  yucna,
reoMeTpuueckas HHTepIpeTanus Moy yrcia. 3006paxkeHue urncen Ha KOOPAUHATHON MPSIMON.
UucnoBble  MPOMEXYTKH. CpaBHeHHE  4MHCell. Apudpmerndeckue — IEHCTBUS  C
MOJIOKUTENBHBIMYA U OTPHULIATEIbHBIMUA YUCIIAMM.

[IpssMoyronbHasi cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKHM Ha
IJIOCKOCTH, abciucca u opauHara. [loctpoenue Touek 1 GUryp Ha KOOpAMHATHOM MIIOCKOCTH.

BykBeHHbIe BBIPA:KEHUS

[Ipumenenne OyKB /IS 3aITMCH MaTEeMAaTHYECKUX BRIPAXEHUHN U mpeioxkennid. CBoiCTBa
apu(MeTHUeCKuX JACHCTBHIA. ByKkBeHHBIE BBIpaKEHHSI M YHMCIOBBIE MOACTAaHOBKH. ByKBeHHbIE
paBEHCTBA, HAXOXJIEHHWE HEU3BECTHOro KommoHeHTa. dopmynbl, ¢GopMylbl HepuMerpa u
TUTONIA/IA TIPSIMOYTOJIbHUKA, KBajIpaTa, 00beMa napajuieyienurneia u Kyoa.

Pemenune TekcTOBLIX 32124

Pemenne TekcTOBBIX 3a7ad apupMeTHUecKUM CrocoOoM. PereHue ormueckux 3amad.
Pemenue 3aa4y nepe6opoM BceX BOSMOXKHBIX BAPUAHTOB.

Pemenue 3amau, conep:kaliMxX 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEIUYHHBL: CKOPOCTb,
BpeMsi, PacCTOsIHUE, [IeHa, KOTMYECTBO, CTOUMOCTh, IPOU3BOJUTENLHOCTD, BpeMsl, 00beM pabOTHI.
Eaununel u3MmepeHusi: Macchbl, CTOMMOCTH, PAcCTOSIHUSI, BPEMEHH, CKOpocTU. CBS3b MEXIYy
€MHULIAMHU U3MEPEHUS KaX0W BEJIMUNHBI.

Pemenue 3amad, CBS3aHHBIX C OTHOIIEHHEM, MPOMOPLHMOHATBLHOCTHIO BEJIMYHWH,
MPOLIEHTaMH; pelIeHHe OCHOBHBIX 3aJ1a4 Ha APOOU U MPOLEHTHI.

OneHka 1 IpUKUIKA, OKpyTIeHue pe3ynabraTa. CocTaBieHne OYKBEHHBIX BBIPAKCHHH IO
YCIIOBHIO 33]1a4H.

[IpencraBienre AaHHBIX C TOMOINIbIO TaOmuIy u auarpamMm. CtonOuaThie TUATPAMMBI:
YTEHUE U NOCTpoeHUE. YTeHne KpyroBhIX IHarpamm.

Haruasanast reomerpust

Harnsoueie npeacraBnenus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JyY,
yToJ1, IOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnonokeHue [ByX MpPSIMbIX Ha IUIOCKOCTH, IapajuleJbHbIE MpPsSMbIE,
NEePIEeHIUKYISIpHBIE TpsiMble. M3MepeHue pacCTOSHUNA: MEXAYy ABYMS TOYKaMH, OT TOYKH MO
MPSMOM, ITTMHA MapIIpyTa Ha KBaJPaTHOM CETKE.

N3mepenne u MOCTPOECHHUE YIJIOB C MOMOIIBIO TpaHCHOPTHUpA. BUIBI TPEyroibHUKOB:
OCTPOYTOJIbHBIM, TMPSIMOYTOJBHBIN, TYIMOYTOJIbHBINA, paBHOOEIPEHHBIN, pPaBHOCTOPOHHHI.
UeThlpexyroJibHUK, IPUMEPHI YETHIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJpaT: UCHOJIb30BAHUE
CBOMCTB CTOpPOH, YIJIOB, quaronanei. M3o0paxkenne reomerpuyeckux (GUryp Ha HEITMHOBAHHOM
OyMare C WCIOJB30BAHUEM ITUPKYIs, JIMHEHKH, YTOJNbHHKA, TpaHcnopTupa. [loctpoenust Ha
KJIeT4aTou Oymare.

[lepumerp wmHOTOyroiapbHUKa. [loHATHE TMUIOmMAAN QUTYPHI, EIWHULBI H3MEPECHHUS
wiomanu. [IpubmmkeHHoe u3MepeHue miomaan Guryp, B TOM YHCIIE€ Ha KBaJpaTHOW CETKe.
[TpubnuxeHHOE N3MEPEHHE JUIUHBI OKPY>KHOCTH, TUTOIIAIA KPyTa.



Cummerpust:
CUMMETPUYHBIX (DUTyp.
Harnsoaele mpencraBieHUs O MPOCTPAHCTBEHHBIX (UTYpax: Napajuielenurnes, Kyo,
NpU3Ma, MUpaMuia, KOHYC, IIWIMHAP, map u chepa. M300pakeHne mpoCcTpaHCTBEHHBIX (QUTYD.

HCHTpAaJIbHAas, oceBaid )48

3epKabHas

cumMmerpuu.  IloctpoeHue

[Ipumepbl  pa3BepTOK MHOTOTPAHHHKOB, MHIWHApa U KoHyca. Co3maHue Mojenei
MIPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MpOBOJIOKH, IJIACTUIIMHA U IPYTHX MaTEPUAIIOB).
[TonsTne oObema, eAawHHUIBI u3MepeHUs o0bema. OO0BEM  MPSIMOYTOJIBLHOTO
napajuienenumnesa, Kyoa.
4. TEMATUYECKOE INTAHUPOBAHUE
5 KIIACC
HaunmenoBanu Kon OcHOBHOE coaepxKaHNe OcHoOBHBIE BH/JIbI NEeSATEIbHOCTH]
e pasnena | 4aco 00yYaromuxcst
(Temsl) Kypca B
HarypanbsHbie 43 JlecsaTrnuHas cucTeMa CUMCIICHUS. Yurarsp, 3a1MCHIBATH, CDABHUBATDH

uncia. JleficTBus
C HaTypaJbHbIMU
YHCIaMU

Psiq HaTypaJIbHBIX YKCe.
Harypanbsubiii paa. Yucio 0.
Harypasbable yncna Ha
KOOPJAWHATHOM MPSAMOM.
CpaBHEHUE, OKPYIJIEHUE
HaTypaJbHbIX YHACEI.
Apupmerndeckue JerCTBHS

C HAaTypaJIbHBIMHU YHCIIAMH.
CBoiicTBa HYJIS TP CIOKEHUH U
YMHO>KEHHH, CBOMCTBA €MHULIBI
MpU YMHOXEHUHU.
[lepemecTuTensHOE

1 coueTaTebHOE CBOMCTBA
CJII0’KE€HHUSI U YMHOXKEHMUS,
pacnpeeuTenbHOe CBOMCTBO
YMHOKEHUSI.

Jlemurenu

Y KpaTHBIE YNCIIA, PA3JIOKEHUE
YuCiIa HA MHOXKUTEIH.

Jlenenne

c octatkoM. [IpocTeie U cocTaBHbBIE
uucna. [[pu3Haky 7e1MMocTy Ha 2,
o,
10, 3, 9.

CrerneHb

C HaTypaJIbHBIM IIOKA3aTEJIEM.
UrcnoBbie BbIpaXEHUS; OPSIOK
nericTBUil. PeleHne TEKCTOBEIX
3a/ia4 Ha Bce apu(hMeTHIeCKre
ITeCTBHS,

Ha JBUYKEHUE U TOKYIIKU

HaTypaJbHbIC YKCIIA; MPeAJaraTb u
00CY:KIaTh CIIOCOOBI YITOPSTIOYMBAHUS
YUCEL.

HN300paxkaTh KOOPJUHATHYIO TPSMYIO,
0TMeYaTh Yucia TOYKAMH Ha
KOOPJAMHATHOW MPSIMOM, HAXOAUTh
KOOPJAMHATHI TOUKH.

HccaenoBathb cBOMCTBA HATYPAIBHOTO
psina, uncen 0 u 1 mpu CIOXKEHUU U
[YMHO>KEHHH.

Hcnoab30BaTh NpPaBUJIO OKPYTIICHUS
HaTypaJbHBIX YHCEI.

BeinoaHAThL apudmeruyeckune
MeHCTBHS C HATypaJIbHBIMHU YHCIIAMU,
BbHIYMCJIATH 3HAYEHUS YUCIOBBIX
BBIPAKECHU I
co ckoOKamu 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BEIECHUE B BUJIE
CTEIIEHU, YUTATh CTETICHU, UCNI0JIb30BATh
TEPMHUHOJIOTHIO (OCHOBaHHE, TOKA3aTENh),
BbIYMCJIATH 3HAYEHHUS CTETICHEH.

BbINOTHATH NPUKUIAKY M OLIEHKY
3HA4YCHUI YUCIIOBBIX BBIPAKECHUI,
npeaaratb U NPUMEHATh NPHEMbI
MPOBEPKH BbIUUCIICHUN.

Hcnosb30BaTh NPU BIYUCICHUAX
MEepEMECTUTEIBHOE U COYETATEIIbHOE
CBOMCTBA CJIOKEHHSI 1 YMHOXKEHUS,
[pactpeeuTeIbHOE CBOMCTBO YMHOXKEHHS;
(popmyIpOBaTH M NPUMEHATH NPABUJIA
MpeoOpa30BaHUs YUCIOBBIX BRIPAKCHH HA
OCHOBE CBOMCTB aprU(PMETHUECKUX
NEHCTBUI.

HccaenoBaTh 4ncioBBIE
3aKOHOMEPHOCTH, BbIIBUTATh




1 000CHOBBIBATH T'MIIOTE3bI,
bopmyupoBaTh 000011IeHUA ¥ BHIBO/bI
[0 pe3yJbTaTaM MPOBEACHHOTO
MCCIIeIOBaHUS.
@DopMyJIHPOBATH ONpe/ieIeHNs
NEeNUTeNs ¥ KpaTHOTO, HA3bIBATD JICITUTEIN
1 KpaTHBIE YKCTIa; PACMO3HABATH IIPOCTHIE
W COCTaBHbIE Yucia; GopMyaIupoOBaATH
U IPUMEHSATH NPU3HAKHU JICTUMOCTH Ha 2,
3,5, 9, 10; npuMeHSATH aJrOPUTM
[Pa3JI0KEHUS YKCIia Ha TPOCThIE
MHOKUTEIH; HAXOAUTh OCTaTKU OT
NEJICHUS U HEMTOJIHOE YaCTHOE.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE
BBICKA3bIBAaHUS O HATYpaJIbHBIX YUCIAX,
NPUBOAUTH MPUMeEPbI
1 KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPHUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPaJbHbIX
YrCer.

KoncrpyupoBath MaTeMaTH4ecKHe
MpeaI0KeHus
C MIOMOIIIBIO CBSI30K «U», KUIJIH», «ECIIH. . .,
TO...».

PemaThb TekCcTOBBIE 3a0a4U
apu(METHYECKIM CIIOCOO0M,
HCII0JIb30BATH 3ABUCUMOCTH MEXKIY
BEJIMYUHAMU (CKOPOCTh, BpeMS,
[paccTosiHue; 1ieHa, KOJIMYeCTBO, CTOUMOCTh
U Jp.): aHAJM3MPOBATH U OCMbICJIMBATH
TEKCT 3aJ1aui, nepeGopMyJHpPoOBATH
yCIIOBHE, M3BJIEKATh HEOOXOAMMBIE
NaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTHU
MEXy BEINYMHAMH, CTPOUTD JIOTHUYECKYIO
LIETIOYKY PACCYXKICHUI.

MopeanpoBaTh X0 pelICHUs 33]1a4H C
MOMOIIbIO PUCYHKA, CXEMBI, TAOJIUIIBL.

IIpuBoaAUTH, pa30MpaTh, OEHUBATH
[pa3IMYHbIC PELICHMS], 3a1CH PEeIIeHU
TEKCTOBBIX 3aJ1a4.

Kpurnuyecku oneHMBATH MMOTYYCHHBIN
[pEe3yIbTarT,
0CYLLECTBJIATH CAMOKOHTPOJIb, TPOBEPSIS
OTBET Ha COOTBETCTBUE YCIIOBUIO,
HAXOIUTh OIINOKH.

Pemath 3a1a4m ¢ moMoIbko repedopa
BCEX BO3MOXKHBIX BAPHAHTOB.

3HAKOMHTBCS € HCTOpPHEl pa3BUTHS
apudmeTukn




Harnsannas
reOMETpPHUS.
JImany Ha

IUIOCKOCTH
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Touka, mpsimasi, OTPE30K, JIy4.

Jlomanas. 3mepenue AjiMHbl
0Tpe3Ka, METPUUECKUE EAUHUIIBI
M3MepeHUs JUIMHBL. OKPYKHOCTh U
kpyr. [IpakTudeckas pabora
«ITocTpoenue y3zopa u3
OKpyKHOCTEW». Yroi. [Ipsamoi,
OCTPBIi, TYIION U pa3BEPHYTHIN
yrisl. i3Mepenue yrios.
[IpakTraeckas pabora
«IlocTpoenue yrios»

Pacno3HaBaTh Ha yepTexax, pUCyHKax,
ONMUCBHIBATD, UCIIOJIb3Ysl TEPMUHOJIOTHIO, U
1300paKkaTh C TOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE3OK,
ITyd, YroJ, JOMaHyt0, OKPY>KHOCTb.

Pacno3HaBaTh, IPUBOAMTH NPUMeEPbI
00BEKTOB PEATHHOTO MHUPA, UMEIOIIIUX
(hopmy U3ydeHHBIX (PUTYD, OLEHMBATH X
nMHelHbIe pa3Mepsl. Mcnmob3oBaTh
ITUHENKY ¥ TPAaHCTIOPTUP KaK MHCTPYMEHTBI
TUTs IOCTPOCHUS U UBMEPEHUS: U3MEPSATH
TUITMHY OTPE3Ka, BETUYUHY yTJia; CTPOUTH
OTPE30K 3aJaHHOM JJIMHBI, YTOJI, 3aJaHHO1
BEJIMYMHBI; OTKJIAABIBATH IUPKYJIEM
[paBHBbIE OTPE3KH, CTPOUTH OKPYKHOCTh
3aJIaHHOTO pajyca.

M300pakaTh KOHPUTYpaun
reoMEeTpUUYECKUX (QUTYp U3 OTPE3KOB,
OKPY>KHOCTEH, UX YaCTEe Ha HETMHOBAaHHOU
1 KJIeTyaToi Oymare; npeaJjararhb,
OMUCHIBATH U 00CYKIATH CIOCOOBI,
QJIrOpUTMBbI TocTpoeHUs. PacnozHaBaTh u
H300pakaTh Ha HEJIMHOBAHHOMH
KJIETYaTOW Oymare mpsiMOM, OCTPBIH, TYIIOH,
[PA3BEPHYTHIN YIJIbl; CPABHUBATHYTIIbI.
BoiuncasaTh 1TUHBI OTPE3KOB, IOMAHbBIX.
IloHuMATH ¥ UCNOJIb30BATH NMPH
pelleHuN 32124 3aBUCHUMOCTH MEXTY
eAMHULIAMU METPUUECKON CUCTEMBI MED;
BHAKOMHUTbCS C HEMETPUUECKUMU
CUCTEMaMHU MEp; BbIPAKATH JIJIMHY B
[Pa3TMYHBIX €AMHHUIIAX U3MEPEHHUS.
MccaenoBath GUrypsl ¥ KOH(MUTYpaIU,
MCIO0JIb3Ys IIU(POBHIE PECYPCHI

OOBIKHOBEHHBIE
poou

JlpoOs. IIpaBuiibHbIE U
HeTpaBUIbHBIE 1poou. OCHOBHOE
CBOWCTBO Apo0H.

CpaBHeHHE ApOOECH.

CrnoxeHnue

1 BEIYUTAHUE OOBIKHOBEHHBIX
npo0eit. CmemanHas ApoOs.
'YMHOKEHHUE U JIeJICHNE
O0OBIKHOBEHHBIX APOOEii; B3aMHO-
oOpaTHbIe 1podH.

Perrenne TeKCTOBBIX 3a7a4,
conepkanux qpoou. OCHOBHBIC
3amauu Ha poou. [IpumeneHune OykB
JJIs1 3aIITMCHU MAaTEMATHUYCCKUX
BBIPKEHUI U TIPEITIOKEHUI

MoaeaupoBaTth B rpadu4ecKkoii,
npeaMeTHOU (hopmMe, C TOMOIIBIO
KOMITbIOTEpA TIOHSATHS U CBOICTBA,
CBSI3aHHBIE C OOBIKHOBEHHOM APOOBIO.
UuTaTh ¥ 3aNCHIBATH, CPABHUBATH
O0OBIKHOBEHHBIC IPOOH, MPeAJIaraThb,
000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIIOYMBAHUS TPOOEH.

MN300paxkaTh 0OOBIKHOBEHHBIC IPOOHU
TOUKaMU

Ha KOOPAMHATHOU IIPSIMOM; MCII0JIb30BaTh
KOOPJIUHATHYIO IPSIMYIO JUIsI CPAaBHEHUS
MpoOeii.

DopMyJINPOBaTh, 3aNIUCHIBATH €
MOMOIIbLI) 0YKB OCHOBHOE CBOMCTBO
O0OBIKHOBEHHOU JIpOOH; HCMOJIb30BATh
OCHOBHOE CBOICTBO JIpoOH Ist
COKpaIIeHHs Apo0ei 1 MpUBEICHUs TpoOH




K HOBOMY 3HAMEHAaTelIo.

IIpencraBasATh cMelIaHHYIO 1poOb B BUJIE
HEMPaBUIbHON U BBIICIATH LIETYIO YaCTh
Yrclia U3 HeMpaBUILHOU JPOOH.
BreinoHATHL apumeTnyecKkue aeiicTBUs
C OOBIKHOBEHHBIMH JIPOOSMH; MIPUMEHSITh
CBONCTBA

aprpMETUIECKUX TCUCTBUH IS
[palMoHaIN3alun

BBHIYMCIICHUH.

BbINOJTHATH NPUKHUIAKY H OLIEHKY
[pe3yJibTaTa BHIYMCICHUN; MpeAIaraTh u
MPUMEHATH IPUEMbI POBEPKH
BBHIYMCIICHUH.

IIpoBOAMTH HCCJICIOBAHUSA CBOVICTB
po0Oei, oMupasCh Ha YUCITOBBIC
PKCIIEPUMEHTHI (B TOM YHCIIE C IOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE
BBICKa3bIBAHUS

0 Ip0o0sX, MPUBOIUTH MPUMeEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS
1 OTPUILIAHUSI BHICKA3bIBAHUU.

PemiaTh TEKCTOBBIE 33/1a4H, COJIEPIKALIIE
NMpoOHBIE TAaHHBIE, U 3a/1a4l Ha HAX0XKJICHUE
YaCTH 1IeJIOTO U 1IeJIOTO MO €ro YacTH;
BBISIBJIAATH HX CXOJACTBA U Pa3IU4M.
MoaeanpoBaTh X0/ peUICHUs 3a]Ja4H C
MOMOIIbIO PUCYHKA, CXEMBI, TAOJIUIIBL.

IlpuBoaUTH, pa30MPaTh, OLIEHUBATH
[pa3IMYHbIE PEIICHNS,

BalTuCHu peI_HeHI/Iﬁ TEKCTOBBIX 3a1a4.

Kpurnuyecku oneHNBaTh MOJTY4YCHHBII
[pE3yJIbTAT,

OCYILECTBIATH CAMOKOHTPOJIb, TIPOBEPSsS
OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH
OIINOKH.

3HAKOMUTBLCH C UCTOPHEH pa3BUTHS
apU(PMETHKI

Harnsannas
reOMETpPHSL.

MHOrOyroJIbHUKH
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MHOrOyTrOJbHUKH.
UeTbIpexyrojibHUK,
MPSMOYTOJIbHUK,

KBaJpaT.
[IpakTraeckas pabora
«[locTpoeHue MpsIMOyroIbHUKA C
3aJaHHBIMU CTOPOHAMHU

Ha HEIMHOBAaHHOU Oymarey.
TpeyroyibHUK.

[Lomann

OnucbIBaTh, HCNOJIb3Yysl TEPMHHOJIOTHIO,
H300paxkKaTh

C IIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U
OT PYKH,

MOJICIIMPOBATH U3 OyMaru

IMHOT'OYT OJIbHUKH.

IIpuBoAUTH NPpUMeEPBI OOBEKTOB
[pEaJIbBHOTO MUpPa, UMEIOIINX
(hopMy MHOTOYTOJIbHHKA, IPSIMOYTOJIbHUKA,

KBajpaTa, TPEYroJbHHUKA, OLEHMBATH HX




Y [IEPUMETP NPSIMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB, COCTAaBJIEHHBIX
13 IPSIMOYTOJIbBHUKOB, €IMHULBI
M3MEpPEHUS TUIOIIA N,

[lepumeTp MHOTOYTOJIbHUKA

VIMHEWHBIE pa3MEpBI.
BbI4uCaATh: IEpUMETP TPEYTOJIbHUKA,
MPSIMOYTOJIbHUKA, MHOTOYT OJIbHUKA;
MJI0Iab IPSIMOYTOJIbHUKA, KBaIpaTa.
MN300paxkaTh OCTpOYTOJIbHBIE,
[PSIMOYTOJIBHBIE U TYIIOYTOJIbHBIE
TPEYTrOJIbHUKH.
CTpouTh HAa HEJIMHOBAHHOW U KJIETYATON
Oymare KBaapar U IpsIMOYTOJILHUK C
3aJaHHBIMU JIJTMHAMU CTOPOH.
HccaenoBath CBOMCTBA IPSMOYTOJILHUKA,
KBaJpaTa MyTeM SKCIIEPUMEHTA,
HAOII0ICHUS, H3MEPEHHUS, MOJICTTHPOBAHUS;
CpPaBHUBATH CBOMCTBA KBaJpaTa U
MPSIMOYTOJIbHUKA.
KoHcTpyupoBaTh MaTeMaTH4ecKHe
MpeaJi0KeHust
C TIOMOIIBIO CBSI30K «HEKOTOPBIN»,
«11000i1». Pacno3HaBaTh HCTUHHBIC U
ITO’KHBIE BBICKA3bIBAHMS O
MHOT'OYTOJIbHUKaX, MPUBOAUTH MPUMepPbI
1 KOHTPIPUMEDPBI.
HccaenoBatb 3aBUCHMOCTD IJI0ILATN
KBaJpaTa OT JJIMHBI €0 CTOPOHBI.
HNcnoab30BaTh CBOMCTBA KBAJAPATHOMU
CETKH JIsl TOCTPOeHUs (puryp; pa3ouBaTh
MPSMOYTOJIBHUK Ha KBaJApaThl,
TPEYTOJbHUKU; COCTABJIATH QUTYPHI U3
KBaJpaToOB
1 IPSIMOYTOJIbHUKOB U HAXOJIUTh UX
MJI0111a]Th, pa30uBaTh (PUTYPHI HA
MPSIMOYTOJIBHUKU U KBAJPAThl U HAXOAUTh
WX TUIOIIA]Ib.
Bripa:kaTh BeJIMUMHY TUIOLIAAH B
[Pa3JIMYHBIX €IMHUIIAX U3MEPEHUS
METPUYECKON CUCTEMBI MEp, MOHUMAThH
1 UCI0J1b30BATh 3aBUCHMOCTH MEXIY
METPUYECKUMHU €TMHULIAMHA U3MEPEHUS
[JI0Ia . 3JHAKOMHUTHCH ¢ IPUMepPaMHu
MPUMEeHEeHH [JI0IA 1 U IEPUMETPA B
MMPAKTUYECKUX CUTYyalUsX.
Pemate 3a1a4m U3 peajabHOM KU3HU,
npeaiaratb U 00CyK1aThb pa3jiu4HbIe
cnoco0bl penieHus 3a1a4

JlecaTuuHbIC
npoou

JlecsTrunas 3amuck ApooOei.
CpaBHEHHUE JIECITUYHBIX JPOOCH.
JlercTBus

C A€CATUYHBIMHU I[pO6$IMI/I.
OKpyTJICHHE JECATUIHBIX TPOOCH.

Perrenne TeKCTOBBIX 3a7a4,
comepxamux apoou. OCHOBHBIE
3agadu Ha Jpodu

IlpeacTaBasiTh ACCATUIHYIO APOOH B BHJIC
0OBIKHOBEHHOH, YHTATh H 3aNIMCHIBATh,
CPaBHUBATDH JICCATUYHBIC IPOOH,
npenjiaratb, 000CHOBbIBAThH U
00CY:KIaTh COCO0bI YIOPSAOUYUBAHUS
NECSITHYHBIX APOOCH.

MN300paxaTh 1eCATUUHBIE TPOOH TOUKAMH
Ha KOOPAUHATHOM IPSAMOM.

BoiaBasaTh CX0ACTBA U Pasjn4Ms IpaBuUl




apu(MeTHYECKUX ACHCTBUI ¢
HaTypaJbHBIMU YUCIIAMH U 1€CATUYHBIMU
NpoOsIMU, OOBSCHATH UX.

BouinoanaTs apudmeTndeckue neicTBHsI ¢
NECSITHYHBIME POOSMU; BBINOJIHATH
NMPUKUAKY H OLIEHKY pe3ylbTara
BBIUMCIICHUH.

IlpuMeHSITH CBOIicTBA apuPMETHICCKUX
NEUCTBUI U1l pallMOHAIM3alUun
BBHIYMCIICHUI.

IIpuMeHATH NPABUJIO OKPYIJICHUS
necaTHYHbIX apooOeit. [IpoBoauTh
HCCJICA0OBAHUS CBOKCTB JIECATUYHBIX
po0Oei, onmMpasch Ha YUCIIOBBIC
AKCIIEPUMEHTEHI (B TOM YHCIIE

C TOMOIIBIO KOMIIBIOTEPA), BBIABUTATH
TUNOTe3bI

Y IPUBOAUTH UX 0OOCHOBAHMSL.
Pacno3HaBaTh UICTUHHBIE U JIOKHbBIC
BBICKA3bIBAHNUS

0 1po0siX, MPUBOAUTH MPUMePbI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS
U OTPUIIAHUS BBICKA3bIBAHUIM.

Pemathb TEKCTOBBIE 33741, COJIEpIKAIIIHE
NpoOHbIE TaHHBIE, U Ha HAX0X/IEHHE YacTU
LIEJIOT0 U 1IEJIOTO IO €r0 YacTH;
BBISIBJIATH MX CXO/ACTBA U PAa3IU4MA.
MoaeanpoBaTh X0/ pEUICHUs 3a]Ja4H C
MOMOIIbIO PUCYHKA, CXEMbI, TAOIHUIIBI.
IlpuBoAMTH, pa30MpaTh, OLECHNBATH
[pa3IMYHbIC PELICHMS], 3a1CH PEeIIeHU
TEKCTOBBIX 3aJ1a4.

OnepupoBaTh IpOOHBIMU YHCIAMH B
[pEaTbHBIX )KU3HEHHBIX CUTYalLIUsX.
Kputnuyecku oleHuBATh MTOTYyYCHHBIN
[pe3ybTaT, OCYIIECTBIISITH CAMOKOHTPOJIb,
MpPOBEPSISt OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAUTD
OIINOKH.

3HAKOMUTBLCH C UCTOPHEH pa3BUTHS
apu(METHKI

Harnsannas
reOMETpPHUSI.

Tena u puryps! B
MPOCTPAHCTBE

Mmuororpanauku. M3o0pakenue
MHOIOrpaHHUKOB. Mozenu
[POCTPAHCTBEHHBIX TEL.

[ IpssMOYTOIbHBIN ITApAIUICIICITUIIEN,
Ky0. PazBepTku kyOa u
napayuienenunena. Ilpakrudeckas
paborta «Pa3BepTka KyOay.

O6BeM KyOa, IpsSMOYTOJIBHOTO
napajuienenunena

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX,
B OKPY>KAaI0LIEeM MHPe IIPIMOYTOJIbHBIN
napaiesenumnes1, Kyo, MHOrOrpaHHHUKH,
ONMHCHIBATDH, HCIO0JIb3Ysl TEPMHUHOJIOTHIO,
OLICHNBATH JIMHENHHBIEC pa3MephbI.
IIpuBoAUTH NPpUMePBI OOBEKTOB
[pEaTbHOTO MUPA, UMEIOIITUX opMy
MHOI'OTPaHHHUKA, IPSIMOYTOJILHOTO
nmapajuiesenumnesaa, Kyoa.

M300pakaTh KyO Ha KjeTyaToil Oymare.

HccaenoBath cBoiicTBa Ky0a,




MPSIMOYTOJIBHOTO NTapaJUIeIeNUIEAa,
MHOTOTPaHHUKOB, UCTIOIb3YsI MOJIEIIH.
Pacno3HaBaTh ¥ H300pakaTh pa3BepTKU
KyOa ¥ mapaJijiesienure/a.
MoaeaupoBaTh KyO 1 napaiesenunes 13
OyMaru u mpoynx MaTepuaioB, 00bCHATH
crnocod moaenupoBanus. Haxoaurb
M3MEpEeHUs, BBIYUCIATD IUIOIA/b
MOBEPXHOCTH; 00BbEM Ky0a,
MPsIMOYTOJIBHOTO NTapasulesienuena;
Hccae10BaTh 3aBUCUMOCTb 00beMa KyOa
0T JUIMHBI €0 pedpa, BBIABUTATH U
000CHOBBIBATH THIIOTE3Y.

HabaonaTh ¥ IPOBOAMTH AHAJIOTHH
MEXTy MOHATHAMH TUTOIIAIN U 00beMa,
MepuMeTpa U MJI0MAA1 TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIOKHBIE
BBICKa3bIBAHUS

0 MHOTOTPaHHUKAX, IPUBOJIUTH NMPUMeEPbI
1 KOHTPIPUMEPBHIL,

CTPOUTH BHICKA3bIBAHUS 1 OTPHULIAHUS
BBICKA3bIBAHU.

Pemate 3a1a4M U3 peajbHOM KU3HU

[ToBTOpEHME U
0000IIIeHNE

10

[ToBTOpEeHNE OCHOBHBIX MOHATUN U
METO/IOB Kypca
5 KJ1acca, 0000IIeHIE 3HAHU T

Bb1uncJasasTh 3Ha4YCHHS BhIPaKEHU,
coJiep KallliuX HAaTypaJbHbIC YUCIIA,
OOBIKHOBEHHBIC M JIECATUIHBIC TPOOH,
BEITIONHSATH MPe0Opa30BaHUS YHCE.
Bob10upats criocod cpaBHEHUS YUCET,
BBIYMCIICHUM, IPUMEHATH CBOMCTBA
apruMETHUECKUX JCHCTBUN TSI
[pallMOHATN3aLUN BIYUCICHUH.
OcymecTBJISITH CAMOKOHTPOJIb
BBIITOJIHSEMBIX JEHCTBUIA U CAMOIIPOBEPKY
[pe3yJibTaTa BEIYMCICHUM.

Pemate 3a1a4M U3 peajabHOM KU3HY,
MPUMEHATH MaTeMATHYeCKHe 3HAHUSA
TUTSL pEeLIeHUS 3a/1a4 U3 APYTUX Y4eOHBIX
MPEIMETOB.

Pemiats 32124 pasHbIMH c1IOCO0aMMU,
CPABHMBATH CIIOCOOBI

[peLLIeHus 3a/]aul, BLIOMPATH
alMOHAJILHBIH CII0C00

OBLLIEE
KOJIMYECTBO
YACOBIIO
[TPOTPAMME

170

6 KJIACC




HanmenoBanu | Konm | OcHOBHOE cozepskaHue OCHOBHBIE BUIBI J€ATEILHOCTH

e pazzaena gac oOyyJaronmxcs

(Temsl) Kypca

Hatypansasie | 30 Apudmernueckue 1eHCTBUs | BHINOJHATH apudmMeTndeckue 1eUCTBUS C
qpcia C MHOT'O3HAYHBIMU MHOTO3HAYHBIMU HATYPAITbHBIMH YUCIIAMH,

HATypaJbHBIMU YHCIIAMH.
Hucnosble BEIPAKEHUS,
MOPSAOK JECUCTBUN,
HCIOJIL30BaHHE CKOOOK.
OkpyrieHue HaTypalibHbIX
qucen. Jleaurenn u
KpaTHBIC YHCIIA;
HauOONBIINHN OOIIMIA
JIETUTENh

Y HanMEHbIIee o0IIee
KpatHoe. [lenumoctb
CYMMBI U IPOU3BEICHHUS.

Jenenue

c octatkoM. PertieHue
TEKCTOBBIX 3a1a4

HaxXOIUTh 3HAYCHUA YN CIIOBBIX BBIpa)KeHI/Iﬁ
€O cKoOKaMu 1 0e3 CKOOOK; BBIYHCIATH
3HAYEHUSI BBIPAXKEHUN, COAEPKAIINX
CTETICHH.

BbINoOJHATH NPUKUIKY U OLIEHKY 3HAYCHU N
YHCIIOBBIX BBIPAXKEHUM, TPUMEHSTH IPUEMbI
MPOBEPKU pe3yJIbTara.

Hcnob30BaTh IIpU BEIYUCICHUAX
NIEPEMECTUTENIBHOE U COYETATEIbHOE
CBOMCTBA CJIOKCHUSA U YMHOXKXCHUA,
pacrpeaenIuTeabHOe CBOMCTBO YMHOXKEHUS
OTHOCHUTEJIBHO CJIOKEHUSI, CBOMCTBA
apupMETUIECKHUX JICHCTBUM.

I/ICCJ'[e}_IOBaTb YU CJIOBBIC 3aKOHOMCPHOCTH,
MMPOBOAUTD YU CJIOBBIC SKCIICPUMCHTHI,
BbIABHUI'ATh U 000CHOBBIBATH THIIOTE3EL.

DopMyJIMPOBATH ONPEICICHUS JEIUTEIS




¥ KpaTHOTO, HAUOOJIBILIETO 001IEeT0
JACINUTCIIA 1 HAMMCHBIICT O 06H1€r0
KPaTHOTO, TPOCTOTO ¥ COCTABHOTO YHCEIL;
HCIIOJIB30BATh 3THU MMOHATUA TPHU PCIICHUU
3ajay.

IIpuMeHSITH AJrOPUTMBI BEIYUCIICHUS
HarOOJIBIIIETO OOIIEr0 IETUTENS U
HAaUMEHBIIIETO OOIIETro KPaTHOTO ABYX
YHCell, AITOPUTM PA3IOKEHUS YHCIIa Ha
MPOCTHIC MHOXKUTEIIH.

HccnenoBarhb ycioBus J€NMMOCTH Ha 4 U

6.

UccaenoBatb, 00Cy:K1aTh,
(¢opmyaupoBaTh 1 000CHOBBIBATH BBHIBOJ O
YETHOCTH CYMMBI, TIPOU3BEACHUS: IBYX
YETHBIX YUCEJ, IBYX HEUCTHBIX UHCIIE,
YETHOI'O0 M HEUETHOI'O YHCE.

HccaenoBarb CBOMCTBA IEIUMOCTH CYMMBI
Y IIPOU3BEJCHUS YUCEL.

[TpuBOIUTE MpUMEPHI YHUCEN C 3aJaHHBIMU
CBOICTBaMH, pacno3HaBaTh BEPHbIC U
HEBEPHbIE YTBEPXKJIEHUS O CBOICTBAaX
YHcell, OlPOBEpPraTh HEBEPHbIE
YTBEPKACHHS C TOMOLILI0 KOHTPIIPUMEPOB.

KoncTpynpoBarh MaTeMaTu4ecKue
MPETIOKEHUSIC TIOMOIIIBIO CBSI30K «H»,
«HTN», «ECIH..., TO...». PemaTs TeKCTOBbIE
3aJ1auu, BKJIFOUAIOIINE TIOHATHS ISIMMOCTH,
apuMeTHIECKUM CIIOCOOOM, HCIIOIh30BATh
nepe0op BCeX BO3MOXKHBIX BAPUAHTOB.

MopenupoBaTh X0 pelIeHus 3a/1a4uu ¢
MOMOIIbIO PUCYHKA, CXEMBI, TAOIHUIIBL.

IIpuBoanTsh, pa3éuparb, OLEHUBATH
pa3IUYHbIE PELICHHUS], 3alIUCU PELLIEHUI
TEKCTOBBIX 3a/]ad.

Kpurunuyecku oneHUBATh MOJTYYCHHBIN
pe3ynbTar, HaXOAUTh OIINOKH,
OCYIIECTBIISATh CAMOKOHTPOJIb, IIPOBEPSIS
OTBET Ha COOTBETCTBHUE YCIOBUIO




Harnannas
reoOMeTpHs.
[Ipsimble Ha
IUIOCKOCTH

[IepnieHquKyIsIpHBIE
IpsIMBIE.

[TapannenbHbIe TPSIMBIE.

Paccrostnue Mexay 1ByMst
TOYKAMM, OT TOUKH 10
IIPSIMOM, IMHA MaplipyTa
Ha KBaJIpaTHOM CETKE

Pacno3naBathb Ha uepTexKax, pUCyHKax
ClIy4au B3aMMHOT'O PACIIOJIOKEHHUS IBYX
npsimbix. M300pakaTs ¢ IOMOIIBIO
YEPTEKHBIX HTHCTPYMEHTOB Ha
HEJIMHOBAaHHOW U KJIETYaTOW Oymare JiBe
[IEPECEKAIOIINECS NPSMBIE, JBE
napajuieiabHble MPSAMbIE, CTPOUTD MPSAMYIO,

NEPIEeHIUKYIAPHYIO TaHHOM.

IIpuBOAUTH NPpUMeEPBI MTAPATIIETBHOCTU U
HNEPIECHANKYIIPHOCTHU MPSIMBIX B
npoctpaHcTee. PacnosnaBars B
MHOT'OYI'OJIbHUKAaX NEPIECHIUKYIISIPHBIE U
MapajuieibHbIE CTOPOHBI.

MN300pakaTb MHOTOYTOJIBHUKH C
napauieIbHBIMU, EPIEHIUKYISPHBIMU
CTOPOHAMHU.

HaxoauTs paccrosiHue MEXy AByMs
TOYKaMU, OT TOYKHU 10 NPSIMOH, JJIMHY IIyTH
Ha KBaJIPaTHOW CETKE, B TOM YHUCIIE
UCTIONB3YS IU(PPOBBIE PECYPCHI

Hpobu
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OOBIKHOBEHHAsI IpO0Bb,
OCHOBHOE€ CBOMCTBO JIpOOH,
COKpaIlleHUE IpoOeii.

CpaBHenue
U yIOPSAA0YMBaHHUE TPOOCH.

Hecaruunblie qpodu u
METpHUYECKasi CCTeMa Mep.

Apudmerndeckue n1eCTBUS

C OOBIKHOBEHHBIMHA U
JECTHYHBIME TPOOSMHU.

OrtHomienue. JleneHue B
JTAHHOM OTHOIICHUHU.

Macmmtab, npomnopitus.
[TonsiTHE TIpOLIEHTA.
Brluncnenne npoieHTa oT
BEJIMYMHBI ¥ BEJIMYMHEI 110
€€ IPOLICHTY.

Pemenne TekCcTOBBIX 3a1a4,
coJiepKalx ApoOu u
npoueHTsl. [IpakTuyeckas
paborta «OTHOIIICHHE
JUTMHBI OKPY>KHOCTH K €€

CpaBHHMBATH U YHOPSA0YUBATH ApoOH,
BBIOMPATH CIIOCOO CPaBHEHHMS IPOOCH.

IIpeacTaBasiTh JeCATUYHbBIE IPOOU B BUIE
OOBIKHOBEHHBIX Jpo0eii 1 0OBIKHOBEHHBIE B
BUJIC JCCATUYHBIX, UCIIOIB30BATh
HKBUBAJICHTHBIC TIPE/ICTaBICHUS IPOOHBIX
YHCeJI IPH UX CPaBHEHUH, TIPU
BBIYHCIICHUSIX.

Hcnonb3oBaTh IecATUUHBIE IPOOH MpU
peoOpa3oBaHNU BEJIMYMH B METPUUECKOM
cucreMe Mep.

BbINOJIHATHL apupMeTHYECKHE ICHCTBUS C
OOBIKHOBEHHBIMU U IECATUYHBIMU
IpobOsimMu. BerumeasiTe 3HaUCHUS
BBIpQXEHHI, COlepKaluX 0ObIKHOBEHHBIE
U IeCATUYHBIE APOOU, BHITIOIHSITD
npeoOpa3zoBanusi 1poOeid, BRIOMPATH
Croco0, MPUMEHSTh CBOKWCTBA
apudMeTUYECKUX JECHCTBUN TS
palMoHaIN3alMU BEIYUCICHUH.

CocTaBasiTh OTHOIIEHUS U IPOIIOPLIUHY,
HaXOJUTHOTHOILICHNUE BEJIINYMH, JICIUTh
BEJIMYMHY B JAaHHOM OTHOLIEHHH.

Haxozmn, OKCIICPUMCHTAJIBHBIM ITYTEM




THaMETPy»

OTHOIIEHHE JUIMHBI OKPY’KHOCTH K €€
IUaMeTpy.

HNHTepnpeTrnpoBaTh MacmTad Kaxk
OTHOIIICHHUE BETMYNH, HAXOIUTh MaCIITa0
TUTaHa, KAPTHI M BEIYUCIIATH PACCTOSHHUS,
HCITONIB3Ys MacIiTao.

O0BACHATD, YTO TAKOE MPOIIEHT,
yImoTpeOasSTh 000POTHI peYH CO CIIOBOM
«TIPOIICHT.

BroipakaTh npoIeHTH B Ipo0sX U IpodH B
IPOIICHTaX, OTHOIIICHHE JIBYX BEITHYUH B
NPOIICHTAX.

BbIYHCASTH TPOIECHT OT YKCIIa U YUCIIO IO
ero npoueHTy. OKpyriiarh Apolu u
NPOIEHTHI, HAXOIUTH MPUOIMKEHUS YHCEIL.

Pemrate 3a1aun Ha 9acTH, IPOIICHTHI,
NPOTIOPIINH, Ha HAXOXKACHUE IPOOH
(porieHTa) OT BEIMYUHBI U BEJIMUYMHBI 10
ee Apoou (MpoIeHTY), APOOH (TPOIEHTA),
KOTOPBI COCTaBJISIET OJTHA BETMYNHA OT
ApYroii.

[IpuBoauTh, pa3dupaTh, OLICHUBATH
Pa3JIMYHBIC PELICHUs, 3alIMCU PELICHUN
TEKCTOBBIX 33/1a4.

N3Bnekate nHGOpMAIUO 13 TabJIUIl U
JMarpamMm, HHTEPIPETHPOBATH TaOJTUIHBIC
JaHHBIC, OTIPEICIIATH HAaHOOJIbIIEE U
HAaUMEHBIIIEE U3 MPEICTABICHHBIX TaHHBIX

Harngannas
TEOMETPHSI.
CummeTtpust

OceBasi CHMMETpPHSL.

[lenTpasibHasi CUMMETPHUSL.

IToctpoenue
CUMMETPUYHBIX QUTYD.

[IpakTuyeckas pabora
«OceBast CHMMETPHSI».

Cummerpus B
MIPOCTPAHCTBE

Pacnio3HaBaTh Ha uepTexkax u
M300pakeHUX, N300paxkaTh OT PYKH,
CTPOUTH C MOMOIIBI0 HHCTPYMEHTOB
burypy (0Tpe30K, JOMaHYI0, TPEYTOIbHUK,
MPSIMOYTOJIBHUK, OKPYKHOCTb),
CUMMETPUYHYIO TaHHOW OTHOCUTEIBHO
MPSMOM, TOUKH.

HaxoauTte npumepsl CHMMETPHHU B
OKpy’KarolieM Mupe. MoenupoBarth U3
Oymaru iBe GUTYpbl, CHMMETPUYHBIE
OTHOCHTEJIBHO MPSIMOI; KOHCTPYHPOBATh
reoMeTprYecKue KOH(UTyparu,
UCTIONB3YSl CBOMCTBO CUMMETPHUHU, B TOM
YHCIIe C TOMOIIBIO HU(PPOBBIX PECYPCOB.




HccnenoBaTh cBOMCTBA M3YYCHHBIX (pHUTYD,
CBSI3aHHBIE C CHMMETPHEH, UCTIONB3YS
OKCIIEPUMEHT, HAOIIOIeHHE,
MOJICTTUPOBAHUE.

OO0O0CHOBBIBATh, OMIPOBEPTATH C TIOMOIIHIO
KOHTPIPUMEPOB YTBEPKICHUS O
CUMMeTpHUH Huryp

Boipaxenus ¢
OyKkBaMu

[Ipumenenne OykB aist
3allMCH MaTEMATUIECKUX
BBIPAKECHUI

Y NIPEJI0KEHUH.
BykBeHHBIE BBIpaXKEHUS

Y YHCJIOBBIE TI0JICTAHOBKH.
bykBeHHBIE PaBEHCTBA,
HAaXO0KJICHUE HEU3BECTHOIO
KOMITIOHEHTa. POpMyIIbI

Hcnonp3oBath OYKBbI U1 0003HAUCHUS
YHCe, IPU 3aMTUCH MAaTeMaTHYECKUX
YTBEP)KICHHH, COCTABIIATH OYKBEHHBIE
BBIPQ)KEHUS 110 YCIIOBHIO 331a4H.

I/ICCJ'ICI[OBaTI) HECIIOKHBIC YHCIIOBBIC
3aKOHOMECPHOCTH, UCIIOJIb30BaATH 6yKBBI JJIA
HX 3aIlricCH.

Boruncnsate uncioBoe 3HaYCHHE
OYKBEHHOT'O BBIPKEHUS TPU 3aITaHHBIX
3HAUCHUSX OYKB.

3anuceiBaTh GOPMYIIBL: IEPUMETPA U
TUTOIAAH MTPSIMOYTOJIBHUKA, KBapaTa;
JUTMHBI OKPY>KHOCTH, TIJIONIAH KPYyTa;
BBINOJIHATH BBIYHCIICHHS IO STHM
dbopmynam.

CoctaBisath (HopMyIibl, BRIpasKaroIne
3aBUCUMOCTU MCIKAY BCIIMYMHAMU
CKOPOCTB, BpEeMsI, PaCCTOSIHUE; IICHA,
KOJIMYECTBO, CTOUMOCTH;
MIPOU3BOUTEIILHOCTD, BPEMSI, 00bEM
pa6OTI>I; BBITIOJIHATH BBIYUCIICHUSA 110 3TUM
dbopmynam.

Haxonute Hen3BEeCTHLIA KOMIIOHEHT
apuMETUIECKOTO JICHCTBH




Harnannas
reoOMeTpHs.
®urypsl Ha
TJIOCKOCTH
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YeTplpexyroybHUK,
IIPUMEPBI
YETBIPEXYTOJIbHUKOB.
[IpssMOyronabHUK, KBagpar:
CBOMCTBA CTOPOH, YIJIOB,
JIUaroHacH.

N3mepenune yrioB. Buabl
TPEYTroJIbHUKOB.

ITepumerp
MHOroyrojsHuka. [lnomans
¢uryper. @opmyisl
nepumerpa

¥ TUTOIIAIN
NPSIMOYTOJIBHUKA.
[TpubimxeHHOe U3MEPEeHUE
riomaau Guryp.

[IpakTrueckas

pabora «Ilnomaas kpyra»

N300paxkaTh Ha HETMHOBAHHOM U
KJIETYATON Oymare ¢ MCIOJIb30BAaHHEM
YEePTEKHBIX HHCTPYMEHTOB
YEeTHIPEXYTOJILHUKH C 3a/JaHHBIMU
CBOWCTBaMH:

C MapajieIbHBIMU, MEPIEHANKYISIPHBIMH,
PaBHBIMH CTOPOHAMH, MPSIMBIMU yTJIaMH U
Ip., paBHOOEIPEHHBIN TPEYTOJIbHUK.

[Ipennarate 1 06CyX1aTh CIOCOOBI,
AIITOPUTMBI

MIOCTPOCHHSI.

HccnenoBars, HCIONIB3YS DKCIIEPUMEHT,
HaOJIr0IeHNe, MOJICITMPOBAaHUE, CBOMCTBA
NpsSAMOYTOJIbHUKA, KBaJ[paTa, pa30uBaTh Ha
TPEYTOJIbHUKH.

O60CHOBBIBAThH, OMPOBEPTAThH C OMOIIBIO
KOHTPIIPUMEPOB YTBEPHKICHUS O
psIMOYTOJIbHUKE, KBaJpaTe, pacro3HaBaTh
BEpHbIC U HEBEPHBIE YTBEPKICHUSI.

W3MepsaTh U CTPOUTH € TOMOILLBIO
TpPaHCIIOPTHUpPA YIJIbl, B TOM YHUCJIE B
MHOTOYI'OJIbHUKE, CPAaBHUBATD YIJIbL;
pacro3HaBaTh OCTPBIE, IIPSMBIE, TYIIBIE,
pa3BepHyThIE yruibl. Pacrio3Hasars,
n300paXkaTh OCTPOYTOJIbHBIH,
IIPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIMH,
paBHOOEIPEHHBIN, pAaBHOCTOPOHHUI
TPEYTOJIbHUKH.

BbruucnsaTs nepuMeTp MHOTOYTOJIbHUKA,
IUIOIIa/lb MHOTOYTOJIbHHKA pa3OreHrneM Ha
NPsIMOYTOJIBHUKH, Ha PaBHbIE QUTYDBI,
UCIIOJIb30BAaTh METPUUYECKUE €TUHUIIBI
U3MEpEHUS AJTUHBI U TUIOIIA TN,

Hcnonb30Bath NpUOIMKEHHOE H3MEPEHUE
JUTMH Y TUTOMIAIel Ha KJIeT4aToi Oymare,
npUOIKEHHOE H3MEPEHUE JITTUHBI
OKPY>KHOCTH, IUJIOIIAJN Kpyra




[onoxutensn | 40 enbie uncna. Moayib [IpuBOIUTE IPUMEPBI UCITOIB30BAHNUS B
blE 4Kclla, FeOMETpUYecKas peaIbHOM >KM3HU MOJOXKHUTEIBHBIX U
UHTEPIIpETALNS MOIYIISL. OTPULIATENIBHBIX YHCEI.
"
Hucnosble IPOMEKYTKH.
OTPULIATEIIbHBI N306paxats 1enbie yuca,
€ yucia [TonoxuTensHbIEe U MIOJIOKUTEbHBIE
OTPULIATEIIbHBIE YHCIIA.
Y OTpHULATEIbHBIE YKMCIIA TOUKAMU Ha
CpaBHeHMe . g
YHMCIJIOBOM MPSAMOI, HCIIOJIb30BAThH
MOJIOKUTEIBHBIX U
YHCIJIOBYIO NMPSMYIO AJIs1 CPABHEHUSI YU CEIL.
OTPULIATENIBHBIX YHCET.
[IpumensTs npaBua cpaBHEHUS,
Apudmernueckre ISHCTBHS | YIOPSIOUMBATH LIEJIbIE YUCIIA; HAXOIUTh
MOJ1yJIb YHCIIA.
C TIOJIOKUTEIbHBIMU U
OTPULIATENbHBIMU YUCIaMH. | DOpMyIupoBaTh NPABUIIA BBIYUCIEHUS C
MOJIOKUTEIBHBIMU M OTPHULIATEIbHBIMU
Perrenue TekcTOBBIX 33734
YUCJIaMH, HAXOAUTh 3HAYEHUSI YUCIOBBIX
BBIPAXKEHUM, COJIEpKAITUX JECHCTBUSA
C MOJIOKUTEJIBHBIMU U OTPULIATEILHBIMU
yucnamu. [IpuMeHsATh CBOMCTBA CII0KEHUS
¥ YMHOXEHHUS JJIs1 IPeoOpazoBaHMs CyMM U
MIPOU3BEICHUMN
[IpencraBnenn | 6 [IpsamoyrosbHas cucrema OOBSCHATD U WIUTFOCTPUPOBATH MOHSATHE
€ JaHHBIX KOOPJIMHAT HA [JIOCKOCTH. PSIMOYTOJIBHOW CHCTEMBI KOOPJIMHAT Ha

Koopaunats! Touku Ha
IUIOCKOCTH, adcIiucca

u opauHata. CtonbuaTeie u
KpPYrOBBIC JHArPaMMBI.

[IpakTuyeckas pabora
«[TocTpoenue quarpaMm.

Pemenne TeKCcTOBBIX 3a1a4,
CoJIepXKaIIuX JTaHHBIE,
MIPE/ICTaBJIICHHBIC B
Ta0NMIaX U Ha JUarpaMMax

IJIOCKOCTH, UCIIOJIb30BaTh TEPMUHOJIOTHIO;
CTPOUTH Ha KOOPJIAUHATHON TIIOCKOCTH
TOYKH U (QUTYPBHI TIO 3a/1aHHBIM
KOOpJMHATaM, HAaXOAUTh KOOPIUHATHI
TOYEK.

YuraTh cToN0UaTHIE U KPYTOBBIE
JUarpaMMbl; HHTEPIPETUPOBATH JaHHBIE;
CTPOUTH CTOJIOYATHIE AUATPAMMBI.

Hcnonp3oBaTh HHPOPMAIIHIO,
NPE/ICTaBICHHYIO B TAOIUIaX, HA
AuarpaMmax it pecHusd TCKCTOBBIX
3a/1a4 ¥ 3a/1a4 U3 peasbHON KU3HU




Harnsaanas 9 [IpssMOyroOIBHBII Pacno3naBath Ha yeprekax, pUCyHKAX,
TEOMETpHSL. napajenenurnen, Kyo, OIKCHIBATH TUPAMUY, IPU3MY, IIWIINHAP,
durypsl B npu3Ma, MMpamMuIa, KOHYC, | KOHYC, ap, H300paxarb UX OT PyKH,
IPOCTPAHCTBE WIMHAD, Wap u chepa. MOJENUPOBATh U3 OyMaru, IIacTHINHA,
N3o6pakenue MIPOBOJIOKH U JIP.
?E) (1)/101\:5 SZC;::;{;;IEK@HFYP' [TpuBOoANTE IpUMEPHI OOBEKTOB
MHOTOFPAHHHKOB, OKpY’KaIOIIEero MUpa, UMEIOLINX (GOPMbI
LHJMHIPA H KOHYCA. Ha3BaHHBIX Tell.
IIpakTuueckas pabora Hcnop30BaTh TEPMUHOIOTHIO: BEPIIUHA,
«Cospanue Mojienei pebpo, rpaHb, OCHOBAHKE, BBICOTA, PAJIHYC
IIPOCTPaHCTBEHHBIX U T1aMeTp, pa3BepTKa.
buryp».
N3yuaTh, UCHONB3Ys SIKCIIEPUMEHT,
[TonsTre 00beMa; EAMHULBI | HAONIOJEHUE, U3MEPEHHUE, MOJIEIMPOBAHHE,
u3MepeHus o0bema. O6bEM | B TOM YKCIIE KOMITBIOTEPHOE, M ONUCHIBATE
IPSMOYTOJIBHOTO CBOWCTBA HAa3BAHHBIX TEJI, BEISIBIIATh
napajuleNenurena, Kyoa, CXOJICTBA U Pa3JINYMsL: MEX]ly TUPaMUA0H U
dopmybl o6bemMa MPU3MOIL; MEXAY IIINHIPOM, KOHYCOM U
IIapOM.
Pacnio3naBath pa3BepTKu
napajenenumnena, Kyoa, mpusMsl,
NUpaMU/Ibl, KOHYCa, WINHAPA;
KOHCTPYUPOBATh JJAaHHbIE TENA U3
pa3BepPTOK, CO31aBaTh UX MOJIEIH.
Co31aBaTh MOJENIN MPOCTPAHCTBEHHBIX
¢buryp (13 6ymaru, mIpoBOJIOKH, TIJIACTHIIMHA
u 1p.)
W3mepsTh Ha MOAETSX: IITUHBI pedep
MHOTOT'PaHHHMKOB, IUAMETp IIapa.
BreiBoguTh hopmyny oobema
IPSAMOYTOJIBHOTO Napajuieenunena.
Brraucnares no popmynam: o0bem
IPSAMOYTOJIBHOTO Mapajulesenumneaa, Kyoa;
UCIIOJIb30BATh €IMHUIIBI U3MEPEHUS
00bEeMa; BBIUUCIATH 00BEMBI TEIL,
COCTaBJIEHHBIX U3 KYOOB,
napaieNienuIe10B; pelarh 3a/1a4u C
peaTbHBIMU TaHHBIMU
IToBTOpEHME, 20 [ToBTOpEHKME OCHOBHBIX Brrunciars 3HaueHus1 BIPaKEHUH,
o0o01ienue, MOHATHUI U METO/IOB KypCOB | COJIEpIKAIlUX HATYpaJbHbIE, LIENbIe,
cUcTeMaTu3ar] 5 u 6 xaccoB, 0000IIEHNE | OJOKHUTEIBHBIE U OTPHUIIATENIbHBIC YHCIIA,
ust U CUCTEMAaTu3alus 3HaHUH | OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH,

BBITIOJIHATH MPEOOPA30BaHMS YHCET U
BBIPAKCHU.

Br16upars ciocod cpaBHEHUS YHCEIT,




BBIYMCIICHUM, IPUMEHATh CBOMCTBA
apuQMeTHIECKUX NeUCTBUHN IS
palMOHAIN3alUH BIYUCIICHUM.

Pemrars 3a1auu U3 peanbHON KU3HHU,
MPUMEHSATh MAaTEeMAaTHYECKUE 3HAHUS JIJISI
pelieHus 3a1a4d U3 Ipyrux mpeIMeToB.

Pemrate 3agaun pa3HeIMu criocobamu,
CpaBHUBATh, BEIOUPATH CIIOCOOBI PELICHHUS
3a1auu.

Ocy1ecTBIsSITh CAMOKOHTPOJIb
BBITIOJIHAEMBIX JIEUCTBUN U CAMOIIPOBEPKY
pe3ynbTara BEIYUCICHUH

OBILIEE 170
KOJINYECTB
O YACOB I1O
[IPOTPAMM
E

5. IEPEYEHb (KOAU®UKATOP) PACITPEJAEJEHHBIX 11O KIIACCAM
MMPOBEPSEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHON TPOTPAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS 1
SJIEMEHTOB COJAEPKAHUS 110 MATEMATHUKE

B (enepanbHBIX M perHOHANBHBIX MPOLEAYPAX OLEHKH KauecTBa 00pa30BaHUs HCIIONIb3YeTCs
nepeveHs (KoJU(PHUKATOp) pacpeieeHHbIX 0 KIaccaM MPOBEPsieMbIX TPeOOBaHMH K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHUs U HJIIEMEHTOB COACP)KaHUS 110 MaTEMaTHKe.

5 KJIACC

IIpoBepsiemble TPeOOBAHUS K pe3y/JbTaTaM OCBOECHHUSI OCHOBHOI 00pa30BaTe/IbHOM

NMPOrpaMMmblI

Kon nposepsiemoro

[TpoBepsiemble TpeIMETHBIE PE3YIbTAaThl OCBOEHUS OCHOBHOIM

pe3yibTaTa 00pa3zoBaTenbHON MMPOTrpaMMbl OCHOBHOT'O 00IIIETO0 00pa3oBaHuUs
1 Ywcia v BBIYUCIICHHS
1.1 [Torumate  u MPaBUILHO  YMOTPEOJATh TEPMHHBI, CBsI3aHHBIC

C HaTypaJlbHBIMU YHCJIaMHU, OOBLIKHOBEHHBIMH 1 JACCATHYHBIMH I[pO65[MI/I




1.2

CpaBHMBATh U YIOPSIOUYMBATh HATypalbHbIC YNCIIA, CPAaBHUBATD B
NPOCTEHIINX CIy4asx OOBIKHOBEHHbIE POOH, IECATUYHBIE TpOOH

COOTHOCUTh TOYKY Ha KOOPAWHATHOM (YHCIIOBOM) MPSMOM C
COOTBETCTBYIOIIMM €1 YHCIIOM M N300pakaTh HaTypaJbHbIE YUCIIA TOYKAMH

1.3 . . .
Ha KOOPJWHATHOMN (YMCIIOBOI) MPSIMOM

14 BrimonHATE aprdMeTHYecKue IeHCTBUSI C HATYPAIBHBIMH YHCIIAMHU, C
OOBIKHOBEHHBIMHU APOOSIMU B MIPOCTEHIINX CIIydasx

1.5 BoImonHATE IpoBepKy, IPUKUAKY pe3yJbTaTa BHIYMCICHUN

1.6 OxpyrisTh HaTypaibHbIE YHCIIA

2 Pemrenne TekCcTOBLIX 33124

2.1 Pemate TekcToBBIC 3a/1aUN apUPMETHIECKUM CIIOCOOOM U C TTIOMOIIIBIO
OpPraHU30BaHHOI'0 KOHEYHOTO Iepedopa BceX BO3ZMOXKHBIX BApUAHTOB
Pemars 3amaun, coaeprkaiiue 3aBUCUMOCTH, CBSA3bIBAIOIINE BEIUYUHBI:

59 CKOPOCTb, BpEM$, pacCTOSIHHE, [IeHa, KOJTUYECTBO, CTOMMOCTh

2.3 Hcnonb30BaTh KpaTKUe 3aMUCH, CXEMBbI, TAOIUIIbI, 0003HAYCHHSI TIPU
pelIeHu! 3a1a9
[Tonb30BaThCs OCHOBHBIMH €IMHUIIAMHU U3MEPEHHUS: LIEHbI, MACCHI,

54 paccTosiHUA, BpEMEHU, CKOPOCTH, BHIPAXKaTh OJTHU €IMHUIIbI BETMYHHBI Uepe3

' Apyrue

N3Bnekarh, aHATM3UPOBATH, OLIEHUBATH MHPOPMAITUIO, TIPECTABICHHYIO B

55 TabIuIle, Ha CTOJIOYATON TuarpaMMe, HHTEPIPETUPOBATH MPEICTABICHHbBIE

' JaHHbIE, UCIIOJIb30BaTh JaHHBIE [P PEIICHUHU 3a]1a4

3 Harnsimaast reometpust

3.1 [Tonb30BaTbCATEOMETPUUECKUMHI  TOHSTUSMH: TOYKA, MpsSMasi, OTPE3OK,
Jy4, YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTh, KPYT'

3.2 [IpuBoauTH IpUMEPHI 0OBEKTOB OKPYKAIOLIETO MUPA, HMEIOLINX (HOpMY
W3YYCHHBIX TEOMETPHUECKUX PUTYD
Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMH: BEpPIIMHA CTOPOHA; C

33 MHOTOYT'OJIbHUKAaMU: yToJl, BEPIINHA, CTOPOHA, TUArOHAJIb; C OKPYKHOCTBIO:

paaunyc, TuaMeTp, UEHTP




3.4

N306pakaTh U3y4eHHbIE TeOMETPHUECKUE (PUTypHl HA HEJIMHOBAHHOM U
KJIeTyaToi Oymare ¢ OMOIIBIO IIUPKYJIS ¥ TUHEHKH

HaxoauTh JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C TTOMOIIbIO
JUHENKHU, CTPOUTH OTPE3KH 33JaHHOM IJIMHBL; CTPOUTH OKPY>KHOCTD

3.5
33JJaHHOTO pajJnyca
3.6 Hcnonb30BaTh CBOMCTBA CTOPOH U YTIIOB MPSMOYTOJIBLHUKA, KBaIpaTa Uit UX
MOCTPOCHUS, BEIYUCIICHHS ILTOMIAAHN U TIEPUMETpa
BbIauciasaTs mepuMeTp M IUTOIIAb KBajapaTa, IpsIMOyroJIbHHKa, (Guryp,
37 COCTaBJICHHBIX M3 MPSIMOYTOJLHUKOB, B TOM YHCIIe GUTYP, N300paKESHHBIX HA
' KJIeT4yaTou Oymare
3.8 [Tonb30BaThCsi OCHOBHBIMU METPUUYECKUMU €IMHUIIAMU U3MEPEHHUS JITHHEI,
TUTONIAJIN; BBIPAXKaTh OJHHM CIUHUIIBI BEJTMUYUHBI Yepe3 IPYTrHe
Pacnio3znaBate napamienenumnes, Ky0, HCIOIb30BaTh TEPMUHOIIOTHIO:
3.9 BEpILIMHA, peOpo, TPaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS
' napajenenumnena, kyoa
3.10 Beruucisate o0beM ky0a, mapaiienenunena 1o 3aaHHBIM
WU3MEPEHUSM, MTOJIb30BaThCS SIUHUIIAMHU H3MEPEHUS 00beMa
3.11 PemaTh HecTOKHBIC 3a/1a4M HA U3MEPEHUE T€OMETPUIECKIX BEITUYHH B

MPAKTUYCCKUX CUTYyaAlUAX

IIpoBepsiemble 3J1eMeHTHI CO/IePKAHMS

Kon [IpoBepsieMblil AIEMEHT COAEPKAHUS

1 HarypanbHble uncia u HyJb

1.1 Harypanbnoe uncno. Psan natypansnbix uncen. Yucno 0. M3o6paxenue
HaTypaJIbHBIX YUCEJI TOUKAMU HAa KOOPAMHATHOM (YMCIIOBOM) IpsIMON

1.2 [To3unmonHas cucrema cuucienusi. PuMckas Hymepanus. JlecsiTuunas cuctema
CUMCIICHUS

1.3 CpaBHeHME HaTYpaJIbHBIX YHUCEJI, CPABHEHNE HATYPAIBHBIX YHCEN C HYJIEM.

OxpyrieHrne HaTypaJlbHbBIX YUCEIl




C.HO)KGHI/IG, BBIYUTAHUC, YMHOXKCHHUC U ACIICHUC HATYPAJIbHBIX YHUCCIIL. CBoiicTBO
HYJIA ITPU CIIOKCHUMU, CBOMCTBaA HYJIA U CAUHULBI TP YMHOXKXCHUH.

1.4 .
[lepemecTuTebHOE W COUYETATEIILHOE CBONCTBA (3aKOHBI) CIOXCHHS H
YMHOXKEHUS, paclpe/ieIMTEeIbHOE CBOMCTBO (3aKOH) YMHOKEHUS
1.5 Ucnonp3oBanue OykB 11t 0003HAUEHUS] HEM3BECTHOTO KOMIIOHEHTA M
3aIMCH CBOMCTB apru(METUUECKHUX JCHCTBUN
1.6 Jenurtenu u KpaTHbIE YHClla, pa3iokKeHHe Ha MHOKUTEIH.
IIpocTeie u coctaBHbIe uncia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9.
Henenue ¢ ocraTkom
1.7 CreneHnsb ¢ HaTypaJIbHBIM [TOKa3aTeIeM. 3aliCh YUCIIAa B BUJE CYMMBI pa3psaHbIX
cllaraeMbIX
Uucnosoe BeIpakeHNE. BplunciaeHne 3HaYEHUN YUCIIOBBIX BBIPAKEHUMN, ITOPSIOK
18 BBHITIOJTHEHUS IeHCcTBUH. VIcTonbh30BaHUE MPU BBIYUCICHUSAX TIEPEMECTUTEIHLHOTO U
' COYETaTEeIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHUS, paCIIPEICIUTEIbHOTO
CBOMCTBA YMHOKCHUS
2 Hpobu
[Ipencrasienne o 1poOU Kak croco0e 3amucH YacTH BeTUYUHbL. OOBIKHOBEHHBIC
npoOu. IIpaBuibHBIe M HeNpaBUIbHBIE Ipodu. CMmemanHas qpo0b, MpeacTaBIeHNE
CMEIIaHHOM IpoOu B BUIEC HEMPABMIIbHOM APOOU M BbIJIEIEHHUE 110N YaCTH YHcia
2.1 W3 HeMpaBWIbHOU pobu. M3o0pakenue apobeii ToukaMu Ha YMCIIOBOM MPsSMOit
2.2 OcHoBHoe cBoiicTBO Apodu. Cokparienue apodei. [IpuBenenue npodu kK HOBOMY
3HameHaTeno. CpaBHeHHE apodei
2.3 CrnoxeHue ¥ BRIUMTAHUE IpoOei. YMHOKEHHE U IeJIeHUe ApoOeii, B3aUMHO-
oOparnblie npoOu. HaxoxaeHne yacTu 1eoro U IeNIoro Mo ero 4acTu
Hecsatuunas 3anuch apoodeit. [IpencraBnenue aecaTnaHoi podu B BUie
54 00bIKHOBeHHOMU. M300pakeHre NeCATUUHBIX Ipo0Oel TOUKaMy Ha YUCJIOBOM TIPSIMOA.
' CpaBHEHHE IECATHYHBIX TpoOei
2.5 Apudmernyeckue  ACUCTBUS c JEeCATUIHBIMU TpoOsimMu. OKpyTieHne
JECATUYHBIX Tpo0ei
3 Pemrenne TekCTOBBIX 3a7a4
3.1 Pemenue TekcToBBIX 3a/1a4 apu(PMETHIECKUM CITOCOOOM
3.2 Pemenue nornueckux 3amay. Pemenne 3a1aq nmepebopom BceX BO3ZMOKHBIX
BapuaHTOB. lcronb30Banue Mpu pelieHny 3aa4 TabJIuIl U CXeM
Pemenue 3anay, copepikaminx 3aBUCUMOCTH, CBSI3bIBAIOLINE BETMYMHBI: CKOPOCTh,
33 BpEMS, pacCTOSIHUE, 1IeHY, KOJIMYECTBO, CTOUMOCTb. EJMHUIIBI M3MEpeHHsI: MacChl,
' o0beMa, LIEHbI, PACCTOSTHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEX1Y €IMHULIAMU
HU3MEpEHUS KaXKI0H BEITMYNHBI
3.4 Pemenne oCHOBHBIX 3a/1a4 Ha IPOOH




HpeHCTaBHeHI/Ie JaHHBIX B BUIC Ta6JII/II_[, CTOJI0YATHIX AuarpaMm

Harnsnnas reomerpust

4.1

Harnsinaeie npeacraBieHus o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE3OoK, JIyd,
yroJ1, JIOMaHasi, MHOIOyT OJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. IIpsiMoi1, OCTpBIii, Tyrou
U Pa3BEPHYTBIN YIJIbI

4.2

JlnuHa oTpeska, MeTpUYeCKUe EIUHUIBI IJIUHBL. [[TMHa ToMaHOH, IEpUMETP
MHOTOYTrojibHUKA. MI3MepeHue U MocTpoeHue yrioB ¢ MOMOUIbIO TPAHCIIOPTUPA

4.3

Harnsinaeie npeactaBieHus o GUrypax Ha INIOCKOCTH: MHOTOYTOJIBHUK,
IPSIMOYTOJIBHUK, KBaJpaT, TPEYTOJILHUK; O PABEHCTBE (PUryp

4.4

N3obpakenue ¢puryp, B TOM yucie Ha KiaeTdaroi Oymare. [loctpoenue
KOH(UTYypauii U3 4acTed MpsSMOH, OKPYKHOCTH Ha HEJIWHOBAHHOM M KJIETYATON
Oymare. Mcnonb30BaHre CBOMCTB CTOPOH U YTJIOB NMPSMOYTOJIbHUKA, KBapaTa

4.5

[Tnomans mpsMOYroJdbHUKA M MHOTOYTOJILHUKOB, COCTAaBIICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4Hclie PUTyp, N300pakeHHBIX Ha KJIeT4aToil Oymare.
EnuHuier usmepenns miomanu

4.6

Harmnsiiaelie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MpSMOYTOJIbHBIN
napajiesnenunes1, Kyo, MHOrorpaHHUKH. M300paskeHue mpocTenmx
MHOTOT'paHHHUKOB. Pa3zBepTku kyOa u mapamienenunena. Coznanue Mozemnei
MHOTOT'PaHHHUKOB (M3 Oymaru, MpoBOJIOKH, IUTACTHIIMHA U APYTHUX MaTepHajIoB)

4.7

O0BeM NMpsIMOYyToJIBLHOTO Mapajienenunesa, kyoa. Enquauiel namMepenus oobema

6 KJIACC

IIpoBepsiemble TPeOGOBaHMS K pe3yIbTaTaM 0CBOCHHUS OCHOBHOI 00pa3oBaTe/IbLHOI

NPOrpaMMmblI

Kon mposepsiemoro | [IpoBepsieMble mpeIMeTHbBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM

pe3yJsbrara 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIETr0 00pa30BaHus
1 Yucna v BIYUCIIECHUS
3HaTh ¥ MOHUMATh TEPMHUHBI, CBI3aHHBIC C PA3JIMYHBIMH BUJJAMU YHCEN U
11 croco0amMu UX 3aIuCH, EPEXOJUTh (€CIH 3TO BO3MOXHO) OT OAHOH (pOpMBI
' 3aMKcH Yuciia K Jpyroi
1.2 CpaBHUBaTh | YIOPSI0YNBATH 1eJbIe Yyncia, OOBIKHOBEHHBIC U

JACCATHYHBIC I[pO6I/I, CpaBHHBATH YKCJIa OJHOI'O U pa3HbIX 3HAKOB




BBIHOJIHHTB, COUYCTasA YCTHBIC U TMCbMCHHBIC ITPUCMBI, apI/I(bMGTI/I‘-IGCKI/Ie
I[GﬁCTBHH C HATypaJIbHBIMU U I CJIBIMU YU CJIaMU, OOBIKHOBEHHBIMH U

1.3
JNECATHYHBIMH IPOOSMU, TOJOKUTEILHBIMHA U OTPUIATEILHBIMH YHCIIAMU
BbruncnsaTh 3HaYeHHS YUCIIOBBIX BbIPAXKEHHM, BHITOIHATH MIPUKHUIKY U
14 OLICHKY pe3yJIbTaTa BHIYMCIICHUH, BBIIIOJIHATH TPE0Opa30BaHUs YHUCIOBBIX
' BBIPOKECHHUI HA OCHOBE CBOMCTB apu()METHUECKUX TEHCTBHI
1.5 OkpyriaTh  LieJble Yucia u JeCATUYHbIE JIPOOH, HAXOIUTh
NPUOIKEHUS YHCETT
COOTHOCHTB TOYKY Ha KOOPAMHATHOM MPSAMON C COOTBETCTBYIOIINM €i
16 YHCIIOM U U300pakaTh YMciIa TOUKaMH Ha KOOPJUHATHON MPSIMOM, HAXOIUTh
' MOJIYJIb YHCIIa
1.7 CooTHOCUTH TOUYKY B IIPSAIMOYTOJIBHOU cucreMe KOOpAWHAT
C KOOpAMHATAMU TON TOUKHU
1.8 OKpyrnsiTh  LieNbIe YUClia | JeCATUYHbIE JIPOOH, HAXOIUTh
NpUOJIMIKEHUS YnCell
2 YuciioBbie 1 OYKBEHHBIC BBIPAKEHUS
[TonumMaTh 1 ynoTpedIATh TEPMUHBIL, CBSI3aHHBIE C 3aMTUCHIO CTETICHH YHCIa,
51 HAXOJHUTh KBAAPAT M KyO YKCIIa, BBIYUCISATH 3HAYCHHS YHUCITOBBIX
' BBIPa)KEHUH, COMEpKAIUX CTETIEHU
2.2 [Tonb30BaThCs MpU3HAKaMU AETUMOCTH, PACKIIAbIBATh HATypaJIbHbIE YUCIIA
Ha MPOCThIE MHOXUTENIN
2.3 [Tonp30BaThCsS MacIITAOOM, COCTABIISATH MPOTIOPIIUNA U OTHOIIICHUS
Hcnonp3oBaTh OYKBBI AJ11 0003HAYSHHS] YUCEI MTPU 3alHCH MaTeMaTHUYEeCKUX
54 BBIPQXECHH, COCTABIIATh OYKBEHHBIE BBIPAXKEHUS U (DOPMYIIbI, HAXOIUTh
' 3Ha4YCHUsI OYKBEHHBIX BBIPAKCHUM
2.5 Haxonuth HEeW3BECTHBIN KOMITIOHEHT PaBEHCTBA
3 Pemenne TekcTOBBIX 3a1a4
3.1 Pemate MHOTOIIaroBbIE TEKCTOBBIE 33Ja4l apU(PMETUYECKIM CIIOCOO0M
Pemmars 3amaun, cBsi3aHHBIE C OTHOILIEHUEM, TPOTIOPLIMOHATBHOCTHIO
39 BEJIMYMH, IPOIIEHTAMHU, PELIaTh TPU OCHOBHBIE 3a/1a4M Ha APOOU U IPOLEHTHI
Pemrate 3amaun, coneprxaime 3aBUCUMOCTH, CBSI3bIBAIOIIIE BETMUUHBIL:
CKOpOCTh, BpEMsl, pacCTOSIHUE, LIEHY, KOJIMYEeCTBO, CTOUMOCTD,
IPOM3BOIUTENEHOCTD, BpeMsl, 00bEM PaOOTHI, UCTIONB3Ys apu(pMETHUYECKUE
3.3 NEeNCTBUS, OLEHKY, IPUKUIKY; T0Ib30BATHCS €IMHULIAMU U3MEPEHUS
COOTBETCTBYIOIINX BEJIUYUH
3.4 CocTtaBisaTh OYKBEHHBIE BEIPQXKEHUS 110 YCIIOBHIO 331a4H




3.5

N3Bnekarp nH(MOpMAILINIO, TIPEICTABICHHYIO B TaONHIIAX, HA TUHEHHOMH,
CTOJI0YaTOM MM KPYroBO# TuarpamMMax, MHTEPIpPETHPOBATh
MIPEJCTABICHHBIE TAHHBIE, UCIIOIb30BaTh JaHHbIC DU PELICHHUH 3a]1a4

3.6

[IpencraBmsTs HHGOPMAITHIO C IIOMOIIBI0 TaO0JIHIL, JIMHEWHHON
W CTOJIOUATOM JrarpamMmm

Harnsannas reomerpus

4.1

[TpuBoaUTE MpUMEPHI 00BEKTOB OKPYKAIOLIET0 MUPA, UMEIOIINX (HopMy
M3YYEHHBIX F€OMETPUUECKUX TUIOCKUX U MTPOCTPAHCTBEHHBIX (QUTYD,
IPUMEPHI PaBHBIX M CHMMETPHYHBIX (QUTYD

4.2

N3o0paxaTh ¢ MOMOUIbIO LUPKYIS, JUHEHKH, TPAaHCIOPTHUpPA HA
HEJIMHOBAHHOW U KJIETYAaTOW Oymare U3y4eHHbIE IJIOCKHUE T€OMETPUIECKHE
¢urypsl u KoHpUTYpaLuu, CHMMETPUYHBIE (PUTYPHI

4.3

[Tonb30BaThCs reOMETPUUECKUMU MOHITUSIMU: PABEHCTBO (huryp,
CUMMETpHS; HCHOJIb30BaTh TEPMHHOJOTHIO, CBA3aHHYIO C CUMMETpHUEH:
0Cbh CHUMMETPHH, LIEHTP CUMMETPUU

4.4

Haxoauts BeNMYHUHBI YIII0B U3MEPEHUEM C ITIOMOILBIO TPAHCIIOPTUPA,
CTPOUTH YIJIbI 3aJaHHOM BEJIMYMHBI, I10JIb30BATHCS IIPU PELICHUN 3a1a4
IpasyCHOM MEPOH YIJIOB, pacllO3HABATh HA YepTEkKaX OCTPBIN, IPSAMOH,
Pa3BEPHYTHIN U TYIION YIJIbI

4.5

BbruncnsaTe AMUHY JOMaHOH, IEPUMETP MHOTOYTOJIbHUKA, OJIb30BaTHCS
€IMHULIAMU U3MEPEHUS IJIMHBI, BBIPAXXaTh OJHU €AUHUIIBI U3MEPEHUS UTMHbI

qepe3 Ipyrue

4.6

Haxonuts, HCIIOIB3YS YEPTEIKHBIE HHCTPYMEHTHI, PACCTOSHUS: MEXKIY
JBYMs TOYKaMH, OT TOYKH J0 MPSIMOH, JNIMHY IIyTH HA KBAJPATHON CETKE

4.7

Boruncnsate miiomans GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIbHUKOB,
UCTOJIb30BaTh pa30MeHNE Ha MPSIMOYTOJIBHHUKH, HA paBHBIC (PUTYPHI,
JOCTpauBaHUeE 10 MPSAMOYIOJIbHHUKA, II0JIb30BaTHCSI OCHOBHBIMU E€AMHHUIIAMU
M3MEpEHUS TUIOIIAIU, BBIPAKaTh OJTHU €AMHULIBI U3MEPEHUS IUIOLIAIN Yepe3

npyrHe

4.8

Pacrio3naBaTh Ha MOJENAX M U300pAKEHUSX MUPAMUIY, KOHYC, LIUIUHJP,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBaHHUE,
pa3BepTKa

4.9

N300pakaTh Ha KJIeTyaToil Oymare nmpsMOYTroJIbHBIN Mapauieenumnesa

4.10

Boruncnsate  00beM NpSMOYTOJIBHOTO napajuienenumnena, Kyoa,
M0JIb30BAaThCS OCHOBHBIMH €IMHUIIAMU U3MEpPEeHUs o0bemMa
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PemraTe HECJIOXKXHBIC 3aJa4yH Ha HAaXOXICHUC TCOMETPHUUICCKUX
BCJIMYHH B IPAKTHYCCKHUX CUTYyaAlUAX

IIpoBepsiemble 31eMEHTBHI COIePKAHUS




Kon

[IpoBepsieMblil AIEMEHT COAEPKAHUS

1 Harypanbnpie uncna
Apudmerndeckrie IeHCTBUS C MHOTO3HAYHBIMU HATYpaJIbHBIMU YncIaMi. YHUCIOBBIE
11 BBIp)XEHUS, MOPSAJIOK NEHCTBUH, HCTIONB30BaHUE CKOOOK. Vcnonap30Banue npu
' BBIUHCIICHUSX IEPEMECTUTEIHHOIO U COYETATEIHLHOTO CBOMCTB CIIOKEHUS U
YMHOKEHUS, paCIPEeIUTEIbHOTO CBOMCTBA YMHOKEHHUS
1.2 OxpyriieHne HaTypaJIbHbIX YUCEIl
1.3 Jlenutenu u KpaTHBIE YnCiia, HAMOOJIBITUN OOIITUH AEIUTENh 1 HAUMEHbIIIee 0011Iee
KpaTHoe. J[eTuMOoCTh CyMMBI M IPOU3BEICHUS
14 JleneHue ¢ ocTaTKOM
2 HpoOu
2.1 OObIKHOBEHHAs TPOOb, OCHOBHOE CBOMCTBO JAPOOH, COKpAIIEHUE TPOOeH.
CpaBHeHUE U yHIOpsSAOYMBAHUE IpOOeit
2.2 Pemenue 3a1a4 Ha HAXOXKACHHUE YACTH OT LIEJTIOTO U IEJIOT0 10 ero yactu. J[poOHoe
YHCIIO KaK Pe3ybTaT JeICHHUS
2.3 [IpencraBnenue JNECATUYHON Jpo0u B BUlE OOBIKHOBEHHOM
JIpoOr M BO3MOYKHOCTH TIPEJICTABIICHUSI OOBIKHOBEHHOM JAPOOH B BUJIE
JNECATUIHOMN
JlecsiTuuHbIe OO U METpUUYECKask CUCTeMa Mep. ApudMeTHIecKue NeHCTBUS U
54 YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMHU
2.5 OtHomenue. JleneHue B JaHHOM OTHOIIEHUH. Macmitad, nponopuus. [Ipumenenue
MIPONOPLUI IIPU PELLIECHUN 3a1a4
[TonsiTre nporieHTa. Beraucienue mporeHTa OT BEIMYNHBI U BEJIMYUHBI 110 €€
26 MPOLIEHTY. BhIpaXkeHNe MPOIEHTOB AeCATUYHBIMU Apo0simu. PemeHue 3a1a4y Ha
' MPOLIEHTHI. BbIpaXkeHNe OTHOIIIEHUS BEIMYUH B MPOIIEHTAX
3 [TonoxxutenbHble U OTPULIATEIbHBIC YHCIIA
[TonoxurenpHble U OTpULIATENbHBIC YKCa. L{ensle uncna. Moayip uucna,
31 reoMeTpuyecKas HHTepIpeTanus Moayis yncia. M3obpaxeHue yucen Ha
' KOOpJAMHATHOW mpsiMoi. HnciioBbie MpoMeKyTKU. CpaBHEHHE YHCE
3.2 Apudmerndeckne  IeHCTBUS c MOJIOKUTEIBHBIMU U
OTPUIATEIILHBIMU YHCITAMH
[IpsiMoyronbHas cucTeMa KOOpAUHAT HA MIOCKOCTH. KOOpIMHAThI TOUKY Ha
33 IJIOCKOCTH, a0ciucca u opauHara. [loctpoeHue Touek u Guryp Ha KOOPAHMHATHON
' TIOCKOCTH
4 BbykBeHHbIe BBIpaXKEHUS




[Tpumenenne OyKB Ui 3alTUCH MATEMAaTHUYECKUX BBIPAKEHUH U MPEIIOKCHHA.
CaoiicTBa apupmMeTHuecKuX AecTBUI. ByKBeHHBIC BBIPAKECHHS U YUCIIOBBIC
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MOJICTAHOBKU. ByKBeHHBIE paBeHCTBA, HAX0XKICHHE HEM3BECTHOTO KOMIIOHEHTA

4.2 ®opmyibl, GOpMYITEI IEPUMETPA U TUIOMIAIN PSIMOYTOJIBHUKA, KBaJIpaTa, 00bemMa
napajuiesienumenaa u Kkyoa

5 Perienue TeKCTOBBIX 3a1a4

51 Pemenne TekCTOBBIX 3a/1a4 apu(PMETHIECKUM CITOCOOOM

5.2 Pemenue nornueckux 3amad. Pemenne 3a1ad nepedbopom BceX BO3ZMOKHBIX
BapHaHTOB
Pemenue 3aiay, cogepkamx 3aBUCUMOCTH, CBSA3bIBAIOIIUX BETHYUHBI: CKOPOCTb,
BpeMs, PacCTOSIHUE, [IeHa, KOJINYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BPEMS,
00beM paboThl. EMUHUIIBI U3MEPEHHS: MAacChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHH,

5.3 ckopocTd. CBsI3b MEXIY €IMHUIIAMU U3MEPEHUS KaKIO0N BEIMUUHBI

5.4 Pemenune 3aja4, CBA3AHHBIX  C OTHOIICHHEM, MTPONOPIIMOHATEHOCTHIO
BEJIMYMH, IPOIICHTAMH; peIlICHHE OCHOBHBIX 3a]1a4 Ha IPOOU U MPOLIEHTHI

9.5 OreHka U IpUKUIKA, OKpyrieHue pesynbrata. CocraBieHre OYKBEHHBIX
BBIPAKCHU 110 YCIIOBUIO 331a4H.

5.6 [IpencraBnenne JaHHBIX ¢ MOMOILBIO Tabuil U auarpamMm. CtonOyarbie
auarpaMmbl. UTeHHe KpyroBbIX IUarpamMm

6 Harnsgnas reomerpus

6.1 Touxa, npsimas, OTpPE30K, Jqy4, yroi, JOMaHas, MHOT'OYTOJIbHHUK,
YETHIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYXHOCTh, KPYT

6.2 B3aumMHoe pacronoxxeHue ABYX MPsIMBIX Ha MIIOCKOCTH, apalljieNbHbIE MPsMbIC,
NEePIIECHAUKYIISPHBIE MPSIMbIE

6.3 H3mepeHue pacCTOSIHUNA: MEKIY ABYMS TOUKaMHU, OT TOUYKH JI0 IPSIMOM, JJTHHA
MapuipyTa Ha KBaJIpaTHOW CeTKe

6.4 W3mepeHune 1 mocTpOeHHE YIIIOB C MOMOIIIBIO TPAHCIOPTHPA




6.5

Bunbl TpeyrojibHUKOB: OCTPOYTOJIbHBIN, IPSMOYTOJIbHBIN, TYIIOYTOJIbHBIH,
paBHOOEIPEHHBIN, pABHOCTOPOHHUI

6.6 UYerslpexyrojabHuK. IIpsaMoyroabHUK, KBagpaT: UCIIOJIB30BAHNUE CBOMCTB CTOPOH,
YIJIOB, AMaroHauaei
N300pakeHre reoMeTpuyeckux (Uryp Ha HEIMHOBAaHHON Oymare C

6.7 MCIIOJIb30BAHUEM LIUPKYJIs, TMHEHKH, YTOJIbHUKA, TpaHcnopTupa. IlocTpoenus Ha

' KJeTyaToi Oymare

6.8 [TepumeTp MHOTOYTOIBHUKA
[TonsaTue nuomanu GUrypsl, eTUHUIB U3MepeHus Tiomaan. [pubnmkenHoe

6.9 M3MepeHue miomanu Guryp, B ToM 4rcie Ha KBaJpaTHON CeTKe

6.10 [TpubnuxeHHoe N3MEpEHNE IITMHBI OKPYKHOCTH, TUIOIIAAN Kpyra

6.11 CuMmMeTpus: LEHTpallbHasA, OCeBasi U 3epkanbHas. Iloctpoenue
CUMMETPUYHBIX (pUryp
Harnsinaeie npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX (PUrypax: napaienenurnes, Kyo,
npu3Ma, TUpamMHia, KOHYC, IUIUHID, map u cdepa. M3o00paxenue
MPOCTpaHCTBEHHBIX (puryp. [IpumMepsl pa3BepTOK MHOTOTPaHHUKOB, IIMJIMHIAPA U

6.12 koHyca. CozaHue MoJieneii MpoCTPaHCTBEHHBIX GUTyYp (U3 OyMaru, IpOBOJIOKH,
TUTACTHIIMHA U APYTHX MaTepPHajIOB)

6.13 [Tonsitue o6beMa, equHUIIBI H3MepeHus 00bemMa. O0BEeM MPSAMOYTOJIHHOTO

napajuiesenumesna, kyoa




6. NEPEYEHh (KOJWU®UKATOP) IIPOBEPAEMBIX TPEBOBAHUM K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI
OCHOBHOI'O OBIIETI'O OBPA3OBAHHUA U 3JIEMEHTOB COIEPXAHHUSA 110
MATEMATHKE

Jlis mpoBenieHrsT OCHOBHOTO TOCYJAapCTBEHHOTO JK3aMeHa Mo MareMaTtuke (mamee — OI'D mo
MaTeMaTHUKe) HCIOJb3yeTcsa TMepeueHb (Koau(duKaTop) TMPOBEPSIEMBIX TpPeOOBaHWN K
pe3ylnbTataM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl  OCHOBHOTO  OOIIETO
00pa30BaHUs M HIIEMEHTOB COACPIKaHUSI.

IIpoepsiemble Ha OI'D mno MaremaTMke Tpe0OBaHHS K Ppe3yJbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOT'0O 00111€er0 00pa3oBaHus

Kon nposepsiemoro [[IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yIbTaTaM OCBOSHHUS OCHOBHOM

TpeOoBaHUs 00paszoBaTenbHON MTPOTrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs Ha OCHOBE
dI'OC
1 YMmenune OICpHUPOBATH NOHATUAMHA: MHOKCCTBO, ITOJAMHOXKCCTBO, OIICPALIUX HAJ]

MHO>KECTBAMU; YMEHUE ONIepUPOBATh MOHITUSIMU: Ipad, CBA3HBIN Tpad, nepeBo,
[TUKJ, IPUMEHSATh UX MIPU PELICHUH 3a7a4; yMEHHE UCIIONB30BaTh rpauyeckoe
MPEICTABICHUE MHOKECTB JIJIsl OMMCAHUS PEAIBHBIX IIPOLECCOB U SIBIICHUN, TPU
PELICHUHN 3aJ1a4 U3 APYTUX YUeOHBIX IPEIMETOB

2 'YMeHue oneprupoBaTh MOHATUSIMU: ONPEAEICHNE, aKCUOMa, TEOpeEMa,
ITOKA3aTeNIbCTBO; YMEHHUE PACIO3HABATH HCTUHHBIE U JIOKHBIE BBICKA3bIBAHMUS,
MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BHICKA3bIBAHU M

3 'YMeHue omepupoBaTh MOHSITUSIMH: HATypallbHOE YHCIIO, MPOCTOE U
COCTAaBHOC YUCJIO, ACTIMMOCTb HATYPAJIbHBIX YUCCII, IPU3HAKH JACIIMMOCTHU, LCII0C
MUCIIO, MOIYJh YHWCJIa, OOBIKHOBEHHAs APOOb W JEeCATUYHAs APOOb,
CTaHI[apTHI:II\/'I BUJ YHCJia, pallMOHAJIbHOC YUCJI0, UPPALUOHAILEHOC Y1 CJIO,
apruMETUYECKHUI KBaIpaTHBIM KOPEHb; YMEHUE  BBIMIOJHATH  JCHCTBUA C
ducjaaMu, CpaBHHUBATH U yHOPAAOUUBATHL YUCJIA, IPCACTABIIATL YMCJIa HA
KOOPJMHATHOM MPSAMOI, OKPYIJISATh YUCIIa; YMEHHE JeJIaTh IPUKUAKY U OLIEHKY
[pe3yibTaTa BEIYACICHUN

4 YMmenune OICPpHUPOBATH MOHATUAMU: CTCIICHL C LICJIBIM IMOKA3aTCIJICM,
aprMETUUECKHUI KBaIpaTHBIM KOPEHb, MHOTOUJICH, alireOpanyeckas 1po0b,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYypaJbHOM CTENEHH OOJbIIEe EAMHUIIBL
YMEHHUE BBIMOIHATh pacyeTbl Mo (opmymnam, mpeodpa3oBaHus — IEINbIX,
MPOOHO-PallMOHATIBHBIX ~ BBIPAXKEHUH U BBIPAKEHH C KOPHIMH, PA3I0KEHHUE
MHOTOWICHA HA MHOXKHTEJIM, B TOM YHCJE C HCIOIb30BaHUEM (HOopMyI
[Pa3HOCTU KBaJIpaTOB U KBaJapara CYMMBI U pa3HOCTU




'YMeHue onepupoBaTh MOHATUSMHU: YUCIOBOE PABEHCTBO, yPABHEHUE C  OIHOU
[IEPEMEHHOM, 4YHUCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHUE
pelaTh JMHENHHbIE U KBaJpaTHbIC YPaBHEHUS, JPOOHO-pallMOHATIbHBIC YPABHEHUS
C OJTHOM IIEPEMEHHOM, CUCTEMBI JABYX JTUHEHHBIX YPaBHEHUN, TUHEHHBIC
HEPaBEHCTBA U X CHCTEMBI, KBaIpaTHbIE U APOOHO-PALlMOHAIbHbBIE HEPABEHCTBA
C OJTHOM IIEPEMEHHOM, B TOM YMCJIE IIPU PELIEHUN 3a/1a4 U3 APYTUX [IPEAMETOB U
MIPAKTUYECKUX 3a]a4; YMEHHUE UCII0JIB30BATh KOOPAUHATHYIO IIPSIMYIO U
KOOPAWHATHYIO TIOCKOCTH JUISl N300paskeHUs! pellieHU ypaBHEHHI, HEPaBEeHCTB
1 CUCTEM

'YMeHue oneprupoBaTh MOHATUAMU: (PYHKIMS, TpaduK QYHKIUHU, HYIH QYyHKIUH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3PACTaHNUs, YOBIBAaHHS,
HanOoJIbIIIee M HAaMMEHbIIIee 3HaYeHUs (YHKIUN; YMEHHE OTIepHUpPOBATh
MOHATHAMU: IPSAMasi MPONOPLUOHAIBHOCTD, JTHHEHHA (QYHKIHS, KBaJpaTHIHAS
(dyHKLMs, 0OpaTHAs MPONOPLHOHATLHOCTB, apadoa, runep0oia; yMeHue
ctpouth rpaduku GYHKIHA, HCIOIL30BaTh TpadUKH IJIs  OMpeaesICHUS
CBOWCTB TpOLIECCOB W  3aBUCHUMOCTEH, JUIsl PELICHMS 3a[a4 U3 APYrHX
y4eOHBIX TPEAMETOB M PEANbHON )KU3HH; YMEHHE BBIpaXaTh GopMyIaMu
BaBHCUMOCTH MEX1Y BETHUYNHAMHU

'YMeHue ornepupoBaTh MOHATHAMU: OCIEI0BATEIBHOCTD, apupMeTHIeCcKast 1
reoMeTpHUuecKas MPOrpecCcur; yMEHHUE UCIIONIb30BaTh CBOMCTBA
MOCJIeI0BaTeNbHOCTEH, (POPMYIIBI CyMMBI U OOILETo WieHA NP peIIeHUH 3a/1a4,
B TOM YHCIIE 33]]a4 U3 IPYTUX y4EOHBIX MPEAMETOB U peanbHON KU3HU

'YMeHue penath 3a7auu pa3HbIX THIIOB (B TOM YKCIIE Ha MPOIEHTHI, O U
"gacTH, IBMKEHUE, paboTy, IeHy TOBAPOB U CTOMMOCTb MOKYIOK U yCIYT, HAJIOTH,
3a/1auu U3 00JIACTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU (DMHAHCAMM ); YMEHHE
COCTAaBJIATDH BBIPAXKCHUA, YPABHCHU A, HCPABCHCTBA U CUCTCMBbI 11O YCJIOBUIO
3aJlauu, UCCIICAOBATh MMOJYYEHHOE PEIICHUE U OIICHUBATh MPaBIOTIOA00HOCTD
[IOIy4E€HHBIX PE3yIbTaTOB

'YMeHue onepupoBaTh NOHATHAMHU: (GUTYpa, TOUKA, OTPE30K, IpsAMasi, Iyd,
lTOMaHasi, yroi, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIIH
[PAaBHOCTOPOHHUI TPEYrOJBHUKU, IIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMAHA,
OHCCeKTpHCca M BRICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHHK, TApaLIeIIOTPaMM,
POMO, IPSIMOYTOIBHUK, KBAJIpaT, TPAIELUs; OKPYKHOCTh, KPYT, KacaTeabHas;
3HaKOMCTBO C ITPOCTPAHCTBEHHBIMU (PUTypaMH; YMEHHE PEIIaTh 331a49H, B TOM
HUCIIC U3 HOBCCHHGBHOﬁ JKU3HH, Ha HAXOXKJACHUC TCOMECTPUICCKUX BCIIMYUH C
MPUMEHEHUEM M3yYEHHBIX CBOMCTB GUTYyp M (HaKTOB
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'YMeHue ornepupoBaTh HOHATHAMH: PABEHCTBO (DUTYp, PABEHCTBO TPEYTOJIbHUKOB;
NapauIeIbHOCTh U TIEPIIEHANKYISIPHOCTD MPSIMBIX, YTOJI MEKAY MPSIMBIMH,
NepHeHANKYIISAP, HAaKIOHHAsI, TPOEKIHs, o1o0ue Gpuryp, mogoOHsIe
TPEYyrONbHUKH, CHMMETpPHUS OTHOCUTEIIFHO TOYKH W TIPSIMOM; YMEHHE
pacrio3HaBaTh PaBEHCTBO, CHMMETPHIO U ogo0ue GUryp, napaiienbHOCThb U
NEePICHANKYISIPHOCTD MPSIMBIX B OKPYKAIOIEM MUPE

11

'YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, YroJl (BeIUYHHA yTJa,
CHUHYC M KOCUHYC yIJIa TPEYTOJIbHUKA), IIJIOLAAb; YMEHUE OLIEHUBAThH Pa3MeEpPhI
MPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE IPUMEHATH (hOPMYJIIbI
nepUMeTpa U MJIOLAAN MHOTOYIOJIbHUKOB, JJIMHBI OKPYKHOCTH M ILIOILAIN
Kpyra, 00beMa MpsIMOYTOJIbHOTO MapalljieNienune1a; yMeHHe IPUMEHITh
MPU3HAKN PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
reopemy [ludaropa, TpuroHomeTpuyeckue  COOTHOIICHUS MJIs

BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITOLIAAEN




12

'YMenne n300paxkaTh IIOCKUE GUTYPBI U UX KOMOWHAIIMN, TPOCTPAHCTBEHHBIS
(UTypBI OT PYKH, C TOMOIIBIO YEPTESIKHBIX UHCTPYMEHTOB U 3JICKTPOHHBIX
CpeACTB 1O TEKCTOBOMY MJIM CHMBOJIBHOMY OITMCaHHIO

13

'YMeHue onepupoBaTh MOHATUSMU: MIPSIMOYTOJIbHASI CHCTEMA KOOPIUHAT;
KOOPJUHATHI TOUKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEJEHNE BEKTOpA HA YKCIIO,
CKaJISIpHOE MPOM3BEICHUE BEKTOPOB; yYMEHHUE HCIIOJIb30BaTh BEKTOPHl U
KOOPJMHATHI JIJIsl TPEICTABJICHUS TAaHHBIX U PEIICHUS 3a/1a4, B TOM YUCIIC U3
IMPYTUX y4EOHBIX MPEAMETOB U peanbHON KU3HU

14

YMGHI/IG OHepI/IpOBaTB IIOHATUSIMU. CTOJIGI/IKOBBIG 148 prrOBBIe I[I/IanaMMBI,
Ta0IHIIBI, CpeTHee apudMeTHIecKoe, MeInana, HanOoJIbIlIee 1 HanMEHBIIIEe
BHAaYeHHUs, pa3Max YMCIOBOTO Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIINIO, MPEICTABICHHYIO B TAOIHIIAX U Ha
muarpaMmax, OTPaKarIyr0 CBOWCTBA M XapaKTEPUCTHKU PEATbHBIX
MPOIICCCOB U SIBJICHUIA, YMEHHE paclo3HaBaTh H3MCHUYHMBHIC BEIMIHHEI B
OKPYKAIOIIEM MUPE

15

'YMeH#ue orepupoBaTh MOHIATHAMU: CIIyYalHBIN OMBIT (CIYYaifHBIA SKCTIEPUMEHT),
HIIEMEHTApPHOE COOBITHE (3JI€MEHTApHBIA UCXO0/1) CIYYalHOTO OTbITA, ClydaiiHoe
cOOBITHE, BEPOATHOCTH COOBITHS; YMEHHUE HAXOJIUTh BEPOSITHOCTU CIy4alHBIX
COOBITHII B ONBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAaPHBIMU COOBITHSIMH;
YMEHHE pellaTh 3aJa4d METOJI0M OPraHU30BaHHOIO 1epedopa u ¢
MCII0JIb30BaHUEM IIPAaBUJIa YMHOKEHHUS; YMEHHE OLIEHUBATh BEPOSATHOCTU
peasbHbIX COOBITHI U SIBICHUN, MOHUMATh POJIb NMPAKTUYECKU JIOCTOBEPHBIX
M MaJIOBEPOSTHBIX COOBITUI B OKPYKAIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C
MOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YUCEN U
Er0 poJIbI0 B MACCOBBIX SIBJICHUSIX
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'YMeHne BRIOMpaTh MOAXOSIINA U3y4eHHBIH METO/ JJISl pEeIICHUS 3a1a4H,
MPUBOAUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IMPUPOJIE U KU3HU,
[pacro3HaBaTh MIPOSIBICHUE 3aKOHOB MATEMATUKHN B HCKYCCTBE, ONMMCHIBATH
OT/IENIbHBIE BBIIAIOIINECS PE3YJIbTATHI, OJYYEHHBIE B X0/1€ PA3BUTHS
MaTeMaTUKHU KaK HayKH, TPUBOJUTH MPUMEPHI MATEMAaTUYECKUX OTKPBITUNA U UX
ABTOPOB B OTEYECTBEHHOW U BCEMUPHOU UCTOPUHU

IlepedeHb 3JIEMEHTOB CoJlepPKaHuUsA, MPpoBepsieMbIX HA OI'D Mo MmaTemaTnke

Kon [IpoBepsieMbIil 3JIEMEHT COAEPKAHMS

1 Urcna 1 BEIYUCIICHUS

1.1 HatypanbHble u nenble uncia. [[pu3Haku 1eIMMOCTH LEeNbIX YUCeT

1.2 (OOBIKHOBEHHBIE U JIECATUYHBIE pooH, IIPOLIEHTHI, OecKOHEUHBIe
MEepUONIECKHUE TpoOH

1.3 ParmonanbHple yucia. ApudmMeTHueckue onepanuyd ¢ paruoHAIbHBIMU YHCIAMH

1.4 JlelicTBUTENbHBIC Yncia. ApUPMETHIECKHE ONEepalii C JeHCTBUTEIILHBIMU YUCIIAMH




1.5 [TpuOnu>keHHbIE  BBIYMCICHHS, TpaBWJIa OKPYIJIGHUS, TPUKUIKA ©  OIICHKA|
[pe3yNibTaTa BRIYUCICHUN

2 AnreOpanyecKue BRIPAKEHUS

2.1 byKkBEeHHbIE BbIPaYKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)

2.2 Crenenb ¢ 1enbIM MokazatesneM. CTeneHb C paluoHaNIbHBIM Moka3areneM. CBOWCTBA|
CTETIeHU

2.3 MHOrousIeHbI

2.4 AnreOpanyeckas 1poob

2.5 ApudMeTHIEeCKHI KOpEHb HATypalbHOM crerieHu. JlelicTBus ¢ apudMeTHYECKUMHY|
KOpPHSIMU HATYPAJILHOU CTEIIEHU

3 YpaBHEHHUs U HEPABCHCTBA

3.1 Llenbie U ApoOHO-panMoOHaNbHbIE ypaBHEHUS. CHCTEMbl U COBOKYITHOCTH YpaBHEHHUH

3.2 Llenbie U 1pOOHO-paIIOHANBHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Perrenne TEKCTOBBIX 3a/1a4

4 UrcnoBble ocie10BaTeNbHOCTH

4.1 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs IIOCICA0BATCILHOCTEH

4.2 Apudmerndeckass U reoMerpuyeckas mnporpeccuu. @opmynia CIOXKHBIX MPOLIEHTOB

5 DOyHKIMH

o.1. @ynkius, crocoosl 3ananus QyHkuuu. ['paduk ¢ynkunu. OOmacTs onpenencHus u
MHOXeCTBO 3HaueHuW GyHkumu. Hymm ¢yaxnum. [IpomMexxyTku 3HAKOIIOCTOSTHCTBA.
[TpoMexXyTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl W MHUHUMYMBI (yHKIUH.
Haubombiiee u HaMeHbllee 3HaueHne QYHKINN Ha IPOMEKYTKE

6 KoopanHaTsl Ha IPSMOMN M TIOCKOCTH

6.1 KoopaunaTHast npsimast

6.2 JlexapTOBbl KOOPAMHATHI HA INIOCKOCTH

U ["eomeTpust

7.1 ["'eomerprueckue GUTypHI U UX CBOWCTBA

7.2 TpeyroabHUK

7.3 MHOIrOyroJbHUKI

7.4 OKpY>XKHOCTb ¥ KpyT




7.5

H?)MGPGHI/IG TCOMCTPHUICCKUX BCIINYUH

7.6 BekTops! Ha IJIOCKOCTH

8 BeposiTHOCTh U CTAaTUCTHKA
8.1 OnucarenbHas CTAaTUCTHKA
8.2 BeposiTHOCTB

8.3 KomOunaTopuka

8.4 MHoxecTBa

8.5 ["pador

7. YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

IMPOLOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YYEHUKA

* Maremaruka: 5-it kjacc: 6a30BbIil ypOBEHB: YUEOHHK: B 2 4aCTAX; 3-€ U3JaHUE,
nepepaboranHoe Bunenkun H.S1., XKoxos B.U., YecnokoB A.C. u 1p. AKIIMOHEpHOE 00IECTBO

«M3marenscTBO «lIpocBemenune»

* MaTtematuka: 6-if kiacc: 0a30BbIi YpOBEHb: YUEOHUK: B 2 4acTsX; 3-€ U3/1aHue,
nepepadorannoe Bunenkun H.A., XKoxos B.U., UecnokoB A.C. u 1ip. AKIIMOHEPHOE OOIIIECTBO

«3marenscTBO «IIpocBemenune»
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