denepanpHas pabouas mporpamma | Marematuka. 5—9 kinacchl (6a30BbIl yPOBEHB)

OenepanbHas paboyas mporpamMma Mo ydeOHoMy mnpeaMery «MareMaTukay
(Oa3oBbINt ypoBeHb) (mpeaMmerHas obnacth «Maremarnka ¥ uHGOpMaTUKay) (nanee
COOTBETCTBEHHO — IPOrpaMma Mo MaTeMaTHKe, MaTeMaTHKa) BKITIOYAET MOSCHUTEIbHYIO
3allUCKY, COJEpX)aHHe OOydeHUs, IJIAaHHpPyEeMbIe pe3yJabTaThl OCBOCHHUS MPOTPaMMBbI
Mo  MaTeMaTuKe, TeMaTHuecKoe IUIAHUPOBaHME, TepeueHb  (KoauQuKarop)
pacrpesneNieHHbIX 10 KiaccaM IMpOBEpPsSEMbIX TPeOOBAaHUN K pe3ylbTaTaM OCBOCHMS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30oBaHUs U 2JIEMEHTOB
COJIEp’KaHUs IO MaTeMmaThke, nepedeHb (KoaudukaTtop) MpoBepsieMbIX TpeOOBaHUMN
K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNIbHON MpOrpaMMbl OCHOBHOTO OOIIIEro
00pa30BaHUs U JIIEMEHTOB COJIEP)KAHUS 10 MAaTEMAaTHUKE.

INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo MaremMaruke s oOydaromuxcs 5-9 kjmaccoB paspaboraHa
Ha ocHoBe ®I'OC OOO. B nporpamMmme mo MaTeMaTHKe YYTEHbI UJEU U MOJOKCHUS
KOHIICTIIIUY Pa3BUTHsI MaTeMaTH4IeCKOro oopa3oBanus B Poccutiickoit deneparum.

[IpenmeToM MaTeMaTUKH SBISIFOTCS G yHAAMEHTAIbHBIE CTPYKTYPBI HAIIIETO MUpa —
MPOCTPAHCTBEHHBIE (OPMBI U  KOJIMYECTBEHHBIE OTHOIIEHUS (OT MPOCTEHIIUX,
YCBaMBAEMbIX B HEMOCPEICTBEHHOM ONBITE, J0 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX
JUISL Pa3BUTHSI HAYYHBIX M MIPUKIIAHBIX Ujel). MaTteMaTuueckue 3HaHus 00eCIeunBaroT
MNOHUMAHUE TPUHLMUIIOB YCTPOWCTBA W HCHOJb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIIPUSTAE W  HMHTEPIPETALMI0 COLUMAIBHOM, HSKOHOMHUYECKOW, MOJIMTUYECKON
nH(popMalK, MalOT BO3MOXXHOCTH BBITIOJNIHATH PAcyeThl U COCTABJISATH aJITOPUTMBI,
HaxOJIUTh U IPUMEHATH (POPMYJIBI, BJIaJIETh TPAKTUUECKUMHU ITPUEMaMU T€OMETPUUECKUX
U3MEpPEHUN M TMOCTPOEHHH, YUTaTh WHQPOPMALMIO, MPEACTABICHHYIO B BUJIE TaOIMII,
auarpaMM U TpauKOB, JKATh B YCIOBUAX HEOINPEIACICHHOCTH W IOHUMATh
BEPOSITHOCTHBII XapakTep CIydailHbIX COOBITUH.

N3ydenue marematuku (opMupyer y oO0ydaromuxcsi MaTeMaTHU4yeCKUl CTUIIb
MBIILIEHUS, MPOSIBISIIONINICS B ONpPEeICHHBIX YMCTBEHHbBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TaKUE TMPUEMBbl U METOJbl MBIIUICHUS, KaK HWHIYKIUS W JEIYyKIIUS,
000011IeHre U KOHKpPETH3allus, aHaJIu3 M CHUHTE3, KJIACCH(PHUKAIUS M CUCTEeMAaTHU3alINs,
abctparupoBanue u aHaorus. OObEKTh MAaTEMaTHUECKUX YMO3AKITIOUEHUH, TPaBHIIa UX
KOHCTPYHUPOBAHUSI PACKPBHIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOEHUM, CIOCOOCTBYIOT
BBIPa0OTKE yMEHUs (POpMYIUPOBATh, OOOCHOBBIBATH U JIOKA3bIBATh CYXKJICHHS, TEM
caMblM PAa3BUBAIOT JIOTHYECKOE MbllieHUuEe. M3ydeHue MareMaThukd OO0ECIeurBacT
dbopMUpoOBaHUE AITOPUTMUYECKOM KOMIIOHEHTBHI MBIIUICHUSI M BOCIUTAHUE YMEHHI
JNEUCTBOBaTh MO  3aJlaHHBIM  QJIrOpUTMaM,  COBEPILICHCTBOBAaTH  W3BECTHBIC
U KOHCTpyHpoBaTb HOBBIE. B mporecce pemieHus 3agady — OCHOBHOM YydeOHOI
JEATeIbHOCTA Ha YpPOKax MaTEeMaTHKW — Pa3BUBAIOTCA TBOpYECKass W MPUKIIATHAS
CTOPOHBI MBIIICHHUS.
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OOydeHre mMaTeMaTHKe JaeT BO3MOXKHOCTh pa3BUBaTh y OOYYarOIIMXCS TOYHYIO,
palMoOHAIbHYI0 U MH(GOPMAaTUBHYIO pedb, YMEHUE OTOMpaTh Hambojee MOAXOASIINe
A3BIKOBBIE, CHMBOJIMYECKUE, TpapUUecKue CpeACTBa MJiA BBIPAXKEHUS CYXIACHUI
Y HarJIITHOTO UX MPEICTABIICHHUS.

[Ipn u3yyeHMM MaTEeMaTUKH OCYIIECTBISIETCS 00Illee 3HAKOMCTBO C METOJaMU
MO3HAHUs JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MPEIMETEe U METOAaX MATEMATHKH,
UX OTJIMYUU OT METOJIOB IPYI'MX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
NPUMEHEHUS MAaTEMATHUKH JIJIS1 PELLIEHUS] HAYYHBIX U MPUKIIAAHBIX 33]1a4.

[IpuopureTHBIMH LIETIMU O0yUEHHsI MaTeMaTuke B 5—9 Kilaccax sIBISIOTCS:

(opMHUpOBaHUE LEHTPAIBHBIX MaTeMaTUYECKUX MOHATUN (YMCIO, BEIMYHMHA,
reoMeTpuueckas ¢Gurypa, nepeMeHHas, BEpPOSITHOCTh, (PYHKIHsI), 00€CIIeUrBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHu sl 00yJaroIMXCs;

NOJBEACHUE OOYyJalOUIMXCd Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTUKU U OKPYXKAOLIEro MHUpa, TOHUMAaHUE MaTEMaTUKHA KaK 4acTH
0011el KyIbTYpbl YETOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX U TBOPYECKHUX CHOCOOHOCTEH OOy4arommxcs,
MO3HABATEJIbHON aKTHUBHOCTH, MCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTHA MBIIIJICHUS,
MHTEpECca K U3YYCHHUIO MaTEMaTUKH;

(GopmMupoBaHUE (PYHKIIMOHAIBHONH MaTeMaTUYeCKOW TI'PaMOTHOCTH: YMEHHUS
pacro3HaBaTh NPOSBICHUS MaTEMaTHUYECKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEN
B pEabHBIX JKU3HEHHBIX CHUTYalUsIX M MPU U3yYEHUH IPYTrUX y4EOHBIX HPEIMETOB,
MPOSIBJICHUSI 3aBUCHMOCTEH W 3aKOHOMEpHOCTEH, (OpMYIMpPOBATh HMX Ha S3bIKE
MaTeMaTUKM MW CO3/[aBaThb MaTE€MaTUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKU ammapar g pelIeHUus NPAaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
MHTEPHPETUPOBATH U OLIEHUBATH MOJIYyYEHHBIE PE3YIbTaThI.

OCHOBHBIE JIMHUH COAEPXKAHUS IPOrPaMMBI IT0 MareMaruke B 5-9 knaccax: «Hucna
U BBIYUCICHUS», «AnreOpa» («AnreOpandeckue BBIPAXKEHUSD», «YPaBHEHUS
U HepaBeHCTBa»), «Dynkuumy», «leomerpusi» («I['eomerpuueckue QUIypsl U HX
cBoiicTBay, «M3MepeHrne reoMEeTpUUYECKUX BEIUYHMHY), «BEpOsSATHOCTh M CTATUCTHKA».
JlaHHblE JTMHMM Pa3BUBAIOTCS MAapaJUIENIbHO, KaX/Jas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJHAa OT JApPYrod, a B TECHOM KOHTAaKTe
Y B3aUMOJICHCTBUU.

CopnepxaHue mporpaMMbl IO MaTeMaTUKE, paclpeiesieHHOe 10 rojamM oOydeHus,
CTPYKTYPHUPOBAaHO TaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHUUIUAIbHBIM
BolpocaM  oOydyaromudecs: — oOpaliajiuch  HEOJAHOKPATHO, UYTOOBI  OBJAJCHUE
MaT€MaTUYEeCKUMHU TOHATHSMM M HaBbIKAMU OCYIIECTBIBLIOCH IOCIIEI0BATEIbHO
U TOCTYNAaTeIbHO, C COOJIIOJICHUEM NPHUHIIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOILIYI0 CHUCTEMY MaTeMAaTUYECKUX MPECTaBICHUN OOy4aroumxcs,
pacimpss U yriayossist ee, o00pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaruka sIBISIETCS 00s3aTENbHBIM yueOHBIM
IpeaIMETOM Ha YPOBHE OCHOBHOIO o0Iiero oopasoBanus. B 5-9 kmaccax maremaruka
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TPaUIIMOHHO U3yYaeTCsl B paMKax CIEIYIONINX y4eOHBIX KYpCOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKIIOYas 3JEMEHTHI CTaTUCTUKU
u Teopun BeposTHOcTer) U «['eomerpusi». Ilporpammoil Mo MareMaTHKE BBOIUTCA
CaMOCTOSITEIbHBIN Y4eOHbIN Kypc « BeposTHOCTh M CTATUCTHUKAY.

OO0muiee 4KMCIIO YacoB, PEKOMEHJOBAaHHBIX JJI M3Y4€HUs MaTeMaTUKH (0a30BbIN
YpPOBEHb) Ha YpPOBHE OCHOBHOT'O oOImIero oopaszoBanusi, — 952 wyaca: B 5 kiacce —
170 yacoB (5 wacoB B Hemenwo), B 6 kimacce — 170 dacoB (5 4acoB B HENEIO),
B 7 knacce — 204 yaca (6 4yacoB B Henelno), B 8 kinacce — 204 daca (6 4acoB B HEJZIEIIO),
B 9 knacce — 204 gaca (6 4acoB B HEJIEIIIO).
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
ITO MATEMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydeHne mareMaTUKH Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHWs HAMPaBICHO
Ha JIOCTIDKCHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX M MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YyJbTaTOB OCBOCHHS YUEOHOIO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE ~ pe3yJIbTaTbl ~ OCBOGHHMS ~ MpOrpaMMbl [0  MaTeMaTHKe
XapaKTEePU3YIOTCS:

1) naTpuoTHYECKO€e BOCIUTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIICHUEM K JOCTHKCHHUSIM POCCHUICKHX MAaTEMaTWKOB U POCCHUICKOM
MaTEeMaTU9YeCKOW IIKOJIbI, K HCIOJB30BAHUIO 3TUX JIOCTH)KEHHH B JIPYrHMX HayKax
¥ TIPUKJIATHBIX cepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHHIO 00SI3aHHOCTEN I'pakJaHWHA U pealnu3ally ero mpas,
NPEICTaBIIECHUEM O MaTEMaTUYeCKUX OCHOBaX (PYHKUIMOHUPOBAHMS PA3TUYHBIX
CTPYKTYD, ABJIEHUM, IPOLEYP TPaXAAHCKOTro 001IecTBa (HaIpuMep, BIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHHMIO STHYECKUX MpOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
IPUMEHEHUEM JOCTHKEHHM HAyKH, OCO3HAHUEM Ba)XHOCTH MOPAIBHO-3TUYECKHUX
IPUHIUIIOB B JESITEIBHOCTH Y4EHOIO;

3) TpyaoBOE BOCIIUTAHHeE:

YCTaHOBKOﬁ Ha AKTHUBHOC ydqaCTuce B PEIICHUN IMPAKTHYCCKHUX 3a1a4
MareMaTHYeCKOW  HalpPaBICHHOCTH, OCO3HAHHEM  BAXXHOCTH  MaTEMAaTHYECKOro
00pa3oBaHUs Ha TPOTSHKEHWH BCEW JKU3HM I YCIIEMIHOM IPOQeCCHOHATbHOM
JEATEIBbHOCTH W Pa3BUTHEM HEOOXOAMMBIX yMEHHH, OCO3HAHHBIM BBHIOOPOM
U IOCTPOEHHEM HHANBHIYAILHOM TPACKTOPHHM OOpa3OBaHMs W JKM3HEHHBIX IUIAHOB
C y4ETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCIIPUSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, pPELIEHUH, pacCyKIEeHUH, YMEHHIO BHJIEThH
MaTeMaTH4eCKUe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI' O TIO3HAHMS

OpHEHTAIMeH B JSSITEIbHOCTH HA COBPEMEHHYIO CHCTEMY HaYUHBIX MPEICTaBICHHUH
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, NPUPOABI W  OOIIECTBa,
MOHUMaHHEM MaTEMaTHYECKON HAYKH Kak c(ephbl YeJ0BEUECKON AEATEIHOCTH, STAOB
€€ pa3sBUTHS W 3HAYUMOCTH [UIS pa3BUTHs IMBHIIM3AIMH, OBJIaJCHHEM S3BIKOM

7
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MaTeMaTUKM M MaTeMaTHUYECKOM Ky.]'[BTypOﬁ KaKk CpCIACTBOM IIO3HAHUA MHDPa,
OBJIaACHUCM HpOCTefIHJI/IMI/I HaBbIKaAMH I/ICCHeI[OBaTeHBCKOﬁ ACATCIBbHOCTH,

6) puznueckoe BOCIIUTAHMeE, ¢popmupoBanue KYJbTYPBbI 3/10pOBbS
¥ SMOLHMOHAJIBLHOI0 0JIAr ONOJIyYHsI:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOErO 3/10POBbS,
BEJCHMSI 3/10pOBOr0 00pa3a KU3HU (30pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM
3aHATHI U OTAbIXA, PETyJIsipHas pu3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
pedrnexkcuy, TpU3HAHUMEM CBOEro IpaBa Ha OUIMOKY M TaKOro e MpaBa JIpyroro
YEJ0BEKa,

7) KOJIOTHYECKO€e BOCTIUTAHNE:

OpHEHTallMe Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM M7 PelIeHHUs 3ajad
B 00JIACTH COXPAHHOCTH OKPYXAIOIIEH Ccpeibl, IIIAHUPOBAHUS TOCTYIKOB U OLEHKU HUX
BO3MOXXHBIX TOCJCACTBUN JJIsi OKpYXKaroled cpeapl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa IKOJIOTHYECKUX MPoOJIeM U MyTe UX PelIeHUs;

8) amanTanusi K H3MEHSIIOIIUMCS YCJIOBHSIM COHAIbHOI M MPUPOTHON Cpe/bI:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBHUSIX HEOIPEACICHHOCTH, MOBBIIMICHUIO YPOBHS
CBOCH KOMITETEHTHOCTH 4Yepe3 MPAKTHYCCKYIO NEATEIHbHOCTh, B TOM YHCIIC YMCHHUC
YUUTBCS Y APYTHX JIIOJIeH, MpUOOpeTaTh B COBMECTHON NIEATEILHOCTH HOBBIC 3HAHWSI,
HABBIKUA U KOMIIETCHIINH U3 OTbITA APYTUX;

HEO0OXOIUMOCTBIO B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4yucie HOPMYITUPOBATH
UJICH, TIOHITHS, THTIOTE3bI 00 0OBEKTAX U SIBJICHHIX, B TOM YHCJIC paHee HE M3BECTHBIX,
OCO3HaBaTh JASHUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TJIaHHUPOBATh CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOMIN KOHTPMED, KOPPEKTHPOBATH MPUHUMAECMBIE PEIICHUS
U JIelicTBUsA, (HOPMYIUPOBAThH U OLIEHUBATH PUCKH U MOCIEACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTare ocBOEHUS MpOrpaMMbl IO MaTEeMAaTHUKE HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusl y oOyuarouierocsi Oynyr copMHpOBaHbl METANPEAMETHBIE PE3YJIbTATHI,
XapaKTEpU3YIOIIMECs OBJIQJACHUEM I103HABATEIbHBIMU YHUBEPCAIBHBIMU Y4E€OHBIMU
JNEUCTBUSAMHM, KOMMYHUKATUBHBIMU  YHUBEPCAIbHBIMU  YYEOHBIMH  JE€HCTBUSAMH,
PEryJIATHBHBIMU YHUBEPCAIbHBIMU YY€OHBIMU JICUCTBUSIMU .

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA

[lo3HaBaTenpHbIE ~ yHUBEpCAlbHbIE  y4eOHbIE  JIEHCTBUS  00ECIEYMBAIOT
dbopMupoBanue 0a30BbIX KOTHUTHUBHBIX MPOIECCOB O0YJArOMINXCS (OCBOCHHE METOJIOB
MO3HAHMUSI OKPYXAIOIIeT0 MHpa, TPUMEHEHHE JIOTHYECKHX, HCCIeI0BaTeIbCKUX
orepaiui, yMeHuil paborarb ¢ nHpopmarmei).
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Bba3oBble Jorunueckue aeMcTBUS:

BBISIBISITH W XAPAKTEPHU30BAaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, MOHATHI, OTHOLICHUA MEXIY MOHATHUSAMH, (POPMYIUPOBATH OINPEIAECICHHUS
NOHSTUH, YCTAaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KIAcCU(PHUKAUWK, OCHOBaHUS
JUTsl 00OOIIIEHUSI U CPAaBHEHUS, KPUTEPUU ITPOBOJIUMOTO aHAJIH3a,;

BOCIPUHUMATH, (POPMYIHPOBATH U TIPEOOPA3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIC
U OTpUIIATENbHbBIC, AMHUYHBIC, YACTHBIC U 00III1e, YCIOBHBIC;

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3W W IMPOTUBOPEUUS
B (¢akrax, [aHHbIX, HAONIONCHUSIX W YTBEPXKICHUSX, TMpejiaraTb KPUTEPHUH
JUTISL BBISIBJIEHHS] 3aKOHOMEPHOCTEN W TPOTUBOPEY M,

MPOBOAUTH BBIBOJIBI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIOYEHUN, YMO3AKIIOUYEHUN 110 AaHAJIOTHUH;

pazbuparb  Jl0KazaTejbCTBA  MaTeMaTUYECKUX  YTBEpXKACHUN  (mpsAMble
U OT TPOTUBHOTO), IMPOBOJUTH CAMOCTOSITEIHHO HECIOXKHbBIE JI0Ka3aTelbCTBa
MaTeMaTh4eckux (hakToB, BBICTpPaMBATh AapryMEeHTAIUIO, MPUBOJIUTH IMPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHbBIE PACCYKICHHUS;

BbIOMpATh Ccroco0 pelieHus y4eOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BbIOMpaTh HaubosIee MOAXOMSAIMINNA C YYETOM CaMOCTOSITENIbHO BBIIEJICHHBIX
KPUTEPUEB).

ba3oBble ucciieoBaTe1bCKIE ACHCTBUSA

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICMOBATEIbCKHA HWHCTPYMEHT TIO3HAHUS,
bopMyIMpOBaTH BOMPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (OPMHUPOBATh THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UINI0, MHCHHC,

IIPOBOJIMTH MO CAMOCTOSATENILHO COCTABICHHOMY TIJIaHY HECJIOKHBIA AKCIIEPUMEHT,
HEOOJIBITIOE UCCIIEAOBAHME MO YCTAHOBIIEHUIO OCOOEHHOCTEH MaTEMaTHIECKOTO 00BEKTa,
3aBHCHMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOSITETTLHO  (pOPMYTUPOBATH OOOOIIEHHWS] W BBIBOALI IO pPeE3yJibTaTaM
MIPOBEJICHHOTO HAOJIOJCHUS, UCCICAOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOYICHHBIX
pE3yJIbTaTOB, BEIBOJOB U 00OOIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BBIIBUTATH
MIPEINOJIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh ~ HEJOCTaTOYHOCTb M HM30BITOYHOCTh ~ MH(POpPMAIUMH, JaHHBIX,
HEOOXOMMBIX JIJISl peLICHUS 3a/1a4u;

BbIOMpATh,  AHAJIM3UPOBATH,  CHCTEMATH3UPOBATH UM  HMHTEPIPETUPOBATH
MH(}OpMAIINIO Pa3IMYHbIX BUJOB U OPM IPEICTABICHUS;

BbIOMpaTh (HOpMy NpencTaBlieHUs UHPOPMALMU W WLTIOCTPUPOBATH pEIIaeMble
3aJ]a4i CXEeMaMH, UarpaMMamMu, HTHOU rpa@uKoi U UX KOMOMHALUSIMU;
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OLIEHUBATh HAJEKHOCTh MH(OPMALIMU IO KPUTEPHSIM, MPEIOKECHHBIM YUUTEIEM
WK cPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHMKaTHMBHbBIE YHUBEPCAJIbHbIE Y4eOHBIE JeiiCTBUS
KoMMyHHMKaTHBHBIE  yHHMBEpCaJdbHbIE  y4eOHBIE  JIEHUCTBHUS  OOCCIEYHMBAIOT
c(hOpMHUPOBAHHOCTDH COIMAIILHBIX HABBIKOB 00 yJaIOIIUX CS.

Oomenue:

BOCTIIpUHUMATh W (OPMYJIMPOBATh CYXKJACHHS B COOTBETCTBHU C YCIOBUSMH
U 1EIIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOKO TOUKY 3PCHHUS B YCTHBIX
U TMCbMCHHBIX TEKCTAaX, J1aBaTh MOSCHEHHS 10 XOAY PEIICHUS 3a/1a4yd U IOJTydEeHHBIM
pe3ynbTaram;

B XOAC¢ OOCYXIEHHUS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBbl, pemaeMoil 3a7aur, BBICKA3bIBAaTh HJCH, HAICJIICHHBIC HA TMOWCK PEIICHHUS,
COIIOCTABJIATh CBOM CYXKACHHS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JHANIOTa,
OOHApYXUBATh Pa3InYUe M CXOACTBO MO3UIIHNMA, B KOPPEKTHOU popme GopMynmupoBaTh
pa3HOTJIaCHsl, CBOM BO3PAKCHHS;

MPEACTABIATh PE3yAbTaThl PEMICHUS 3a7add, SKCIEPUMEHTa, MCCIICIOBAHUS,
MPOEKTa, CaMOCTOATEIHLHO BBIOMpATh (OpMAT BBICTYIUICHHS C YyYE€TOM 3aaad
TIpEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

Corpyanu4ecrno:

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON M MHIUBHUIYaJIbHON pabOThI
MIPH pEIICHUHN YIEOHBIX MAaTeMaTHIECKUX 3a/1a4;

OPUHUMATh 11€7Tb COBMECTHOM JEeATENbHOCTH, IUTAHMPOBATH OPTraHHU3AIUIO
COBMECTHOW pabOThI, pactpeessaTh BUABI PadOT, JOTOBApUBATHCS, OOCYKIATh MPOIIECC
U pe3ysbTaT padoThl, 00001aTh MHEHUSI HECKOJIBKHUX YETIOBEK;

y4acTBOBaTh B TpyMmoBbIX (opmax padboThl (00CYXJaeHHs, OOMEH MHEHHUSIMU,
MO3TOBBIC IITYPMBI U APYTHE), BHIMOIHATH CBOIO YacTh pPabOThl M KOOPAMHUPOBATH CBOU
JCHCTBHSI C IPYTUMU WiICHAMU KOMaH/Ibl, OIICHMBATh KaueCTBO CBOETO BKJIaja B OOIINi
MPOAYKT MO KPUTEPUSIM, C(HOPMYIUPOBAHHBIM yIYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YyHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
PGFYJ'IHTI/IBHI)IG YHUBCPCAJIbHBIC y‘IG6HBIe I[GﬁCTBPIfI 00ecCIeYnBaroT (bOpMI/IpOBaHI/IG
CMBICJIOBBIX YCTAHOBOK M JKU3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IJIAH, AJITOPUTM DPEILIECHUs 33Jayu (WM €ro 4acTh),
BBIOMpATh CMOCO0 peHieHus] C YYETOM MMEIOLIMXCS PECYpcOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHTHl PEUICHUN C y4ETOM
HOBOW MH(OpMaIUu.
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CaMOKOHTPOJIBb:

BJIAJ€Th CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca MU pe3yibTara
peleHns] MaTeMaTUYeCKOM 3a/1a4H;

NPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH TpPH pPEIICHWW 3a/ayW,
BHOCHUTb KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HaMJIEHHBIX
OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yibTara JAESITEIbHOCTH MOCTABICHHOM LU
U YCIOBUSAM, OOBSCHATH NMPUYMHBI JOCTH)KEHUS WIM HEIOCTIKEHMS I1IeJId, HaXOJUTh
OUIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pE3yNbTaThl OCBOEHHUS MPOrPAMMBI MO MAaTEMAaTHKE IPEICTABICHBI
1o rogaM OOydeHHs B paMKaX OTAENbHBIX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpa», «l'eomerpusi», «BeposTHOCTH
U CTATUCTHKA».
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OEJIEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

[TpuopureTHBIMU LIETSIMU O0YUEHHSI MaTeMaTUKe B 5—6 Kilaccax sSBISIOTCA:

OpOAOHKEHUE (OPMUPOBAHUS OCHOBHBIX MAaTE€MaTUYECKHX MOHSTHHI (YHUCIO,
BEIMYMHA, TeoMeTpuyeckas  Qurypa), oOecrneuyuBarOmIUX  MPEEMCTBEHHOCTh
Y TIEPCTIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00y4arolNUXCs;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKHUX CHOCOOHOCTEH OO0y4aronmxcs,
MO3HABATEIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHM, HHTEpeca K H3YYEHHIO
MaTeMaTHKH;

NOJIBE/ICHUE OOy4YaloIMXCs Ha JOCTYMHOM JUIsi HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKarOL[E€ro MUpa;

dbopmupoBanue GYHKIHMOHAIBHOM MAaTeMaTHYeCKOW TIpaMOTHOCTH: YMEHUs
pacrno3HaBaTh MAaTEMAaTHUYECKHME OOBEKTHl B PEATBHBIX JKU3HEHHBIX CHTYalUsX,
NPUMEHSATh OCBOCHHBIC YMEHHS Uil pPEHICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATh IIOJYYEHHBIE PE3YJIbTaThl M OLEHUBATh KX HA COOTBETCTBHE
IIPAKTUYECKON CUTYaIUU.

OCHOBHBIE JIMHHUM COAEP)KAHUS Kypca MaremMaTuKu B 5—6 Kiaccax —
apudmeTnyeckass U TeOMETPUYECKasl, KOTOPbIE Pa3BUBAIOTCS MApALIETbHO, KaxKIas
B COOTBETCTBHH C COOCTBEHHOH JIOTMKOHM, OJHAKO, HE HE3aBHCHUMO OJIHA OT JPYroM,
a B TECHOM KOHTaKT€ M B3auMMOJEWUCTBUH. Takke B Kypce€ MaTeMaTUKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMH aJire0Opbl U ONMUCATEIbHON CTaTUCTHKH.

N3ydyenue apudpMeTHyeckoro marepuaiga HAYMHAETCS CO CHUCTEMaTU3aliU
U pa3BUTUS 3HAHUW O HATypPalbHBIX YHMCIIAaX, MOJYYEHHBIX HA YPOBHE HAUYAIBLHOIO
oOmiero obOpazoBanusi. [Ipy 3TOM COBEpIICHCTBOBAHWE BBIYUCIUTEILHON TEXHUKU
U (OpMHUPOBAHME HOBBIX TEOPETUYECKUX 3HAHHUM COUETAaeTCsl C pa3BUTHUEM
BBIUKMCIIUTENbHOW KYJIbTYpPhl, B YaCTHOCTH C OOYy4YE€HHEM MPOCTEHIINM MpUeMaM
NPUKUJIKH W OLUEHKH pe3yJbTaTOB BbIYMCICHUI. M3ydeHue HaTypaJbHBIX YHUCEN
MpoJI0JKaeTCs B 6 Kilacce 3HAKOMCTBOM C HaUaJIbHBIMU MOHSATUSAMU TEOPUU JIETUMOCTH.

Havano n3y4uenus OOBIKHOBEHHBIX M JECATUIHBIX IPOOEH OTHECEHO K 5 KI1accy. ITo
NIEPBBIN ATAIl B OCBOCHUH JPOOEii, KOraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMHU,
NOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX IpOOei B MOJIHOM 00BeMe
IPEIIECTBYET M3YYEHUIO JECATHUYHBIX IpOOEH, YTO LENecOO00pa3HO ¢ TOYKH 3PEHUs
JIOTUKH M3JI0’KEHUS YMCIOBOM JIMHUM, KOrJa NpaBWIa JEUCTBUI C JECATUYHBIMU
IpoOsIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMHM QJITOPUTMAaMH BBINOIHEHUS JEHCTBUN
C OOBIKHOBEHHBIMU JApOOSIMHU. 3HAKOMCTBO C JECATHYHBIMU JIPOOSIMH PACILIUPUT
BO3MOKHOCTH JJI1 MOHMMAaHMs OOYy4alOUIMMUCS NPUKIATHOTO MPUMEHEHUS HOBOM
3alUCH TIPY W3YYEHHM JPYTUX MPEIMETOB W IPU NPAKTUYECKOM HCIOJIb30BAHMM.
K 6 kiaccy oTHeceH BTOpPOW J3Talml B M3YYEHUU JpoOel, TJe MNPOUCXOAUT
COBEpILIEHCTBOBaHNE HABBIKOB CPABHEHUS U MpeoOpa3zoBaHus APoOei, OCBOCHHE HOBBIX
BBIUKMCIIUTENbHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKHU BBIUMCIECHUM, B TOM 4YHUCIE
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3HAYEHUM BBIPAKEHUMN, COJEp)KAIIMX U OOBIKHOBEHHbBIE, U JECSATHUYHBIE JpoOH,
YCTAHOBJICHUE CBSI3€W MEX1y HUMHU, PACCMOTPEHHE IPUEMOB PEIICHHS 3a]1a4 Ha APOOH.
B Hauane 6 kjacca IpOMCXOAUT 3HAKOMCTBO C OHSITHEM IIPOLIEHTA.

Oc0OEHHOCTBIO U3YYEHHUS MOJOKUTEIBHBIX U OTPULIATENBHBIX YHUCEN ABIAETCA TO,
YTO OHM TAaKXE€ MOrYT pacCMaTpUBaThCA B HECKOJIBKO 3TanoB. B 6 kiacce B Havaie
n3ydeHus: TeMbl «II0JIOKUTENbHBIE W OTPULIATEIBHBIE YHCIIA» BBIIEISAETCS IMOATEMA
«llenpie ymcna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULIATEIbHBIMU YHCIAMU
Y IEUCTBUSMHU C MOJOXKUTEIBHBIMH U OTPULIATEIbHBIMHU YU CIAMH IPOUCXOUT HA OCHOBE
COJEP)KATENBHOIO IMOAXO0AAa. OTO MO3BOJSIET HAa JOCTYIHOM YPOBHE IO3HAKOMHUTH
OOy4YaOIIMXCA MPAKTUYECKH CO BCEMU OCHOBHBIMHU MOHATHUSIMH TE€MbI, B TOM YHCIIE
U C TpaBWIAMH 3HAKOB TPH BBIMOJHEHUH apudmeTudeckux aerctBuil. M3ydeHue
panMoHaNBbHBIX YKcen OyaeT IpoAOoKEHO B Kypee anreOpsl 7 Kiacca.

IIpu o0ydyeHMM pelIeHHI0 TEKCTOBBIX 3anad B 5—60 KiaccaXx HCHOJIb3YIOTCS
apupmMeTndeckue mpuemsl pemenus. [Ipu oTpaboTke BHIYUCIUTENbHBIX HABBIKOB B 5—6
KJIaccax pacCMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CIEAYIOIIMX BUIOB: 3a/1a4M HA JIBU)KEHUE,
Ha YacCTH, Ha MOKYIKHU, Ha pa0OTy U IPOU3BOUTEIBHOCTb, HA MPOLEHTHI, HA OTHOLLIEHUS
u npornopiuu. OOydJaromuecs 3HAKOMATCS C IMpUEMaMH PELIeHUs 3a1ad mnepedopom
BO3MOXXHBIX BAPUAHTOB, ydarcs padoTarth ¢ MHPOpPMALIMEH, MPEICTaBICHHON B (opMe
TaOJIUL WIN JUarpaMmm.

B mporpamme ydyeOHoOro kypca «MaTemaTuka» MNpeaycMOTPEHO (OpMUpOBaHUE
MPOIEAEBTUYECKUX AIreOpanyecKuX MpeacTaBieHuid. bykBa Kak CUMBOJ HEKOTOPOIO
Yyclia B 33aBUCUMOCTH OT MaTEMaTUYECKOTO KOHTEKCTAa BBOJIWUTCA IOCTEIEHHO.
bykBeHHass CMMBOJMKa LIMPOKO HCIOJNB3YETCS MPEXKIE BCEro M 3aluch OOUIUX
YTBEPKIAECHUHN U IPEITIOKEHNM, (POPMYJI, B YACTHOCTH AJI1 BHIYUCIICHUS] TEOMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCIIA.

B nmporpamme yueOGHoro kypca «MareMaruka» MpeAcTaBiIeHa HarjsaHas
reoMeTpusi, HampaBjieHHAas Ha pa3BUTHE OOPA3HOrO MBILIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, N300Pa3UTENIbHBIX YMEHUH. DTO BaXHBIA 3Tal B U3YYEHUU T€OMETPUH,
KOTOpPBIM  OCYIIECTBISIETCA HA  HAIVIIAHO-TIPAKTHUYECKOM  yYpOBHE,  ONUPAcTCs
Ha HArsIHO-0Opa3HOe MbIIUIEHHEe oOydJarommxcs. bomnbimas poib OTBOAMUTCSA
MPAKTUYECKON AESATENBHOCTH, OMBITY, IKCIIEPUMEHTY, MOJeIpoBanuio. O0yyaromuecs
3HAKOMSTCS C T€OMETPUYECKHMMH (PUTypaMH Ha IUIOCKOCTH M B INPOCTPAHCTBE, C MX
NPOCTEUITUMHU  KOHPUTypalusiMu, ydarcsi u300pakaTb WX Ha HEJIMHOBAHHOU
U KJIeT4aToM Oymare, paccMaTpuBarOT UX MPOCTENIINE CBOMCTBa. B mpouecce n3yuenus
HarJsiAHOM FeOMETPUM 3HAHUS, NOJYyYEHHBbIE OO0Y4YaIOUIMMUCS Ha YPOBHE Ha4aJIbHOTO
o0uiero o0Opa3zoBaHus, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY MIIaHy B 5—6 Kiaccax M3y4aeTcsi UHTETPUPOBAHHBIN MTpeIMET
«MareMatukay, KOTOPBIM BKJIIOYACT apu(METHUECKUl MaTepual W HarjsaHyIo
rE€OMETPHUIO, a TAKXKE IMPONENECBTHUECKUE CBEIEHUS M3 anreOpbl, 3JIEMEHTbI JIOTUKH
Y HayaJla OnucaTesIbHOM CTaTUCTHKHU.

OO0111ee YKCiio 4acoB, pEKOMEHI0BaHHBIX JIs U3y4eHUs MaTeMaTtuku, — 340 yacos:
B 5 kiacce — 170 gacoB (5 yacoB B Hezieo), B 6 kiacce — 170 yacoB (5 4acoB B HEJEIIO).
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COILEPKAHUE OBYUEHUSA
5 KUIIACC

HarypanbHble ync/ia 4 HYJIb

Harypansnoe wumcno. Psg wHarypanbubix uyucen. Yucno 0. WzoOpaxkenue
HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPAUHATHOM (YMCIIOBOM) MPSIMO.

[lo3ummonHass cucrema cuUucieHHs. PuMmckas HyMmepanuss Kak NpHUMED
HETO3UIIMOHHOM CUCTEMBI CUMCIIEHUS. [lecaTnuHas cucreMa CUUCIEHUS.

CpaBHeHUE HATypajdbHBIX YHUCEJI, CPABHEHHE HATYpPAJIbHBIX YHCEI C HYJEM.
Crioco6sl cpaBHeHUs. OKpyTJIeHHE HATypalIbHbIX YUCEIL.

CrnoxeHHne HaTypaJbHBIX YKCEJ, CBOMCTBO HYJIA MPU CIOKEHHH. Bpluntanue kak
NENUCTBUE, OOpaTHOE CIIOXKEHHIO0. YMHOXXEHHE HATypalbHBIX YHUCEN, CBOWCTBA HYJIA
U eIUHUIBI TpU yMHOXEHUHU. JleneHue Kak JelcTBHe, OOpaTHOE YMHOXKEHHIO.
KoMroneHTsI neiicTBri, CBSI3h MKy HUMH. [IpoBepka pe3ynbTaTa apupMeTudecKoro
neictBusa. llepemecTUTENbHOE W COYETATEIbHOE CBOWCTBA (3aKOHBI) CIIOKEHHUS
U YMHOXEHUS, PACTIPEACIUTENLHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanue OykB 151 00O3HAYEHMs] HEU3BECTHOIO KOMIIOHEHTA W 3aIlHCH
CBOMCTB apu(PMETUUECKUX JICHCTBUM.

JlenuTenu U KpaTHbIE YHCIIA, PA3IOKEHUE HA MHOXKUTENH. [IpocThie U cocTaBHBIE
yucina. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoMm.

Crenenb ¢ HaTypaldbHBIM IOKa3aTeJIeM. 3alliCh YKCIA B BUJE CyMMbI Pa3psIHBIX
CJIaracMblIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHUN YMCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBIIIOJIHEHUSL JEeUCTBUM. JCnonb30BaHWE TP BBIYMCIEHUAX IEPEMECTUTENBHOTO
U COYETATEIHbHOr0 CBOMCTB (3aKOHOB) CIIOKE€HUSI U YMHOXKEHHMSI, PaclpeeIUTEeIbHOTO
CBOMCTBA YMHOKEHHS.

JApodu
[IpencraBienne o apodu Kak crocobe 3amucu 4acTu BeaMduHbl. OOBIKHOBEHHBIC

npobu. IlpaBunbHble W HempaBWiIbHBIE ApoOu. CmeniaHHas apoOb, MpPECTaBICHHE
CMEIIaHHOW JIpoOM B BHJI€ HEMPABWILHOM IpOOM W BBIJIEJICHUE LIEJIOW YacTU 4ucia
W3 HemnpaBWibHOU apoou. M3o0Opaxenuwe apoOei TOUKaMHM Ha YHCIOBOM MPSMOM.
OcHoBHOe cBoMcTBO Apodu. Cokpamienue npoOei. IlpuBenenuwe npoOW K HOBOMY
3HameHareno. CpaBHEHHE ApOOeii.

CnoxeHne W BbIYUTaHHE ApoOed. YMHOXKEHHE M JeleHuEe IpoOel, B3auMHO-
obpatHbie Jpodu. HaxoxaeHne yacTu HEenoro U LeJoro o ero 4acTu.

JHlecatuunas 3anuck JgpoOeid. IlpeacraBieHue nAeCSITUYHOM JpoOU B BHUIE
OObIKHOBEHHOU. M300pa’keHre AECSATHYHBIX ApOoOeil TOUKaMU Ha YMCIOBOW MPSIMOM.
CpaBHeHHE JECITUUHBIX APOOEH.

Apudmernueckue NEHCTBUS C IeCATUUHBIMU ApoOsMU. OKpyriieHHne AeCSITHYHBIX
TpoOei.
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Penienue TeKCcTOBBIX 33724

Pemienne TekCTOBBIX 3adad apu(METHYECKUM CHocoOoM. PerieHue JOrmuecKkux
3amad. Pemenue 3amad nepebOpoM BCeX BO3MOXKHBIX BapuaHTOB. Mcnonb3oBaHue
P PEIICHUH 3a]1a4 TaOJHI] U CXEM.

Pemenue 3agay, cogepxaimnx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMUYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EJWHUIBI M3MEpPEHUs: MACCHI,
o0beMa, 1IeHBI, PaCCTOSTHUS, BpeMEHH, CKOpOCTH. CBSI3b MEXY SIUHHUIIAMU U3MEPCHHS
KaKOW BEJIMYUHBI.

Pemrenre oCHOBHBIX 3a/1a4 Ha JIPOOH.

IIpencraBienne TaHHBIX B BUJIE TAOJHII, CTONIOYATHIX THATPAMM.

Harusagnas reomerpust

Harnsnuele npencraBieHus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, YyroJi, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YToJ. [IpsaMoit, ocTpblid, TYIIOu
Y Pa3BEPHYTHIN YIJIbI.

JInuHa oTpe3ka, METPUYECKHE EIWHHUIbI UIMHBL. JlIMHA JOMaHOW, NHEPUMETP
MHOI'OYTr'oJIbHHKA. MI3MepeHne 1 MoCTpOEHUE YriloB ¢ TOMOIIBIO TPAHCIIOPTUPA.

Harnanuele mnpexacraBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYIOJIbHUK,
MPSIMOYTOJIbHUK, KBaIpaT, TPEYTrOJIbHUK, O PAaBEHCTBE (UTYD.

N3o0paxkenue ¢uryp, B TOM uuciae Ha kieryatoil Oymare. IlocTtpoenue
KOH(UTypaluii U3 yacteu npsiMmoi, OKpy>KHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTol Oymare.
Hcrnons30BaHue CBOKMCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaApaTa.

[Tnomane MPSAAMOYT OJIbHUKA 17§ MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX
U3 TPSIMOYTOJIbHUKOB, B TOM 4ucie (uryp, U300paKCHHBIX Ha KJIET4aToll Oymare.
Enuuuiisl u3mepeHus miomaim.

Harnsnaele mnpenctaBieHuss O MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJIbHBIN
napajenenuresi, Kyo, MHOTOrpaHHUKH. V300pakeHre MpoCTeHIMX MHOTOTPAaHHUKOB.
Pa3Beprku kyda n mapamtenenumnena. Co3gaHue Moieneii MHOTOTpaHHUKOB (U3 Oymaru,
MPOBOJIOKH, IJIACTUJIMHA U IPYTUX MATEPHUAIIOB).

O6beM MPsIMOYTOJILHOTO MapaieNienunena, kyoa. EquHuis: nusmMepenus oobema.

6 KIIACC

HarypajabHble yuciaa

ApubdmMernyeckne JCUCTBUS C MHOTO3HAYHBIMM HATYpPAIbHBIMH  YHCIAMHU.
UucnoBble BhIpaXXEHUs, MOPAIOK JIEHCTBUN, MCIIONb30BaHUE CKOOOK. Mcmonmb3oBanue
MPU  BBIYUCIICHUSAX TIEPEMECTUTEIIBHOTO U COYETATEIBHOIO CBOMCTB CIIOKECHUSA
Y YMHOXXEHUSI, pacTpeIeIUTEILHOIO CBOMCTBA YMHOXKEHUA. OKPYIJIEHUE HATYpaJbHbIX
YHCeJL.

JlenuTenu v KpaTHbIE YMCa, HAUOONBIITNN OOIIMM IeTUTEIh U HauMEeHbIIee o01ee
KpaTtHoe. J[enTMMOCTh CyMMBI U IPOU3BEICHUS. [[eJIeHre ¢ OCTaTKOM.
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Jpoon
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpalieHue ApoOei.

CpaBHeHue U ymnopsiiouMBaHue npoOeid. Pemenue 3a7ay Ha HaxOXKJIECHHME YacTH
OT IEeJOro W I1EeJoro mo ero 4yactu. J[poOHoe 4YHuCiIo Kak pe3ylbTar JACJICHHUS.
[IpeacraBnenue AECSITUYHOM IpoOM B BUJIE OOBIKHOBEHHOW APOOU M BO3MOXKHOCTH
Npe/CTaBlIeHUs OOBIKHOBEHHOM JIpoOM B BUIE JecATUYHOW. JlecaTuuHbie Apoou
U MeTpuyeckas cuctemMa mep. ApudmeTudyeckue NEeUCTBHUS U UYUCIOBBIC BBIPAKCHUS
C OOBIKHOBCHHBIMU U JICCATUIHBIMH APOOSIMH.

Otnomienue. Jlenenve B JaHHOM OTHOIIEHUH. Macita0, npornopiius. [Ipumenenue
MIPONIOPLINH MPU PELICHUU 3a1a4.

[Tonatne npoueHta. BplunciieHHe MpPOLEHTa OT BEJIWYHWHBI U BEJIUYUHBI IO €€
NpOLEHTY. BbIpakeHue TMPOLEHTOB JECATUYHBIMU JIpoOsimu. Peimenue 3amau
Ha MPOLIEHTHI. BhIpakeHNe OTHOLIEHHUS BEIMYMH B IPOLICHTAX.

ITo0:kUTEIbHBIE M OTPULIATEIbHbIE YHCJIA

[lonoxurensHsle u oTpunarenbHble uyucia. Llenpie uyncma. Mopyne 4yucna,
reoMeTpudecKas MHTeprpeTanus Moayis yncia. Mzo0paxeHnue uncen Ha KOOpJUHATHON
npsmoi. Ywucnosble mnpomexyTku. CpaBHeHue uucen. ApudMeTudyeckue IercTBUs
C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIaAMHU.

[IpsMoyroyibHasE cHUCTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUYKH
Ha IJI0cKocTH, abcuucca u opauHaTa. [loctpoeHue Touek u (uUryp Ha KOOpAMHATHOM
IUIOCKOCTH.

BykBeHHBbIE BbIpaKeHHUs

[Ipumenenue OyKB NSl 3allUCH MaTEMAaTUYECKHX BBIPAKEHUN W TPEIJIONKCHUH.
CpoiicTBa apudMeTHYECKUX JeWCTBUI. bByKBEHHBIE BBIPAXKEHUS U  UYHCIOBBIC
MOJICTAHOBKH. DyKBEHHBIE pAaBEHCTBA, HAXOXKICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmynbl, (Gopmyiibl MepuMeTpa U IJIOWAAM MPSIMOYrOJbHHUKA, KBajpara, oObema
napasJenenurena u Kyoa.

Penienue TeKcTOBBIX 3aa4

Pemenne TEKCTOBBIX 3amad apuPMETHISCKUM CIOCOOOM. PereHue JorudecKkux
3aya4. Pemenue 3amau mepebopom BceX BO3MOXKHBIX BApUAHTOB.

Pemenue 3agay, coaepxaiiux 3aBUCUMOCTH, CBI3bIBAIOIINX BEIIMYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, IICHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIIHHOCTD, BpeMsi, 00beM
paboTel. EAMHUIIBI U3MEPEHUS: MACChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBsI3p MEXy €IMHULIAMA U3MEPEHUS KAXKI0W BETUYUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOIIEHHUEM, IMPOMOPIHAOHAIBHOCTHIO BEJIMYUH,
MPOLICHTaMU; pEllIEeHHe OCHOBHBIX 3aJ1a4 Ha JPOOHU U MPOIECHTHI.

OueHka W TpUKUAKA, OKpyrieHue pesyiabrara. CocTraBieHUe OYKBEHHBIX
BBIPAKEHUM 110 YCIIOBUIO 3aJ1a4H.

[IpencraBieHne AaHHBIX C IIOMOIIBI0 TaOmmn W jamarpamMm. CronOuarbie
JAArpaMMbl: YTEHUE U MTOCTpOeHNE. UTeHNE KPYrOBbIX JUArpaMM.

16



denepanpHas pabouas mporpamma | Marematuka. 5—9 kinacchl (6a30BbIl yPOBEHB)

Harasinas reomerpust

Harnsanele npencrabieHus o Qurypax Ha IUIOCKOCTH: TOYKA, HpsMas, OTPE30K,
Jqy4, Yroj, JioMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3auMHoe pacnoiokeHHe JBYX MPSIMBIX Ha MJIOCKOCTH, MapajielbHbIE MPSMBIE,
NEepNeHANKYJIIpHbIE pAMbIe. MI3MepeHne pacCTOSHUM: MKy ABYMSI TOUKAMH, OT TOUKHU
JI0 TIPSIMOM, JUIMHA MApILIPyTa HAa KBAIPATHOU CETKE.

N3MepeHne W TOCTPOEHHE YIVIOB € IIOMOIIBIK TpaHCHopThpa. Bunael
TPEYrOJLHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJBHBIN, TYIOYTOJIbHBIA, PaBHOOEIPEHHBIH,
PaBHOCTOPOHHMI. YUeThIPEXYTrOJbHUK, IPUMEPBI YETHIPEX YT OJbHUKOB. [IpIMOYrONbHUK,
KBaJpaT: MCIOJb30BAHME CBOWCTB CTOpPOH, VYIJIOB, jAuaroHanei. W3oOpaxkenue
reoOMeTpUYecKuX (QUryp Ha HEJIMHOBAHHOM OyMare ¢ UCHOJIb30BAaHUEM IUPKYII,
JMHENKU, YroJIbHUKA, TpaHcriopTupa. [locTpoenus Ha kieTyaToi Gymare.

[lepumerp MHoroyrosnbHuka. [lonarue miomanu GUrypbl, €IUHUIBI U3MEPEHUS
wiomaau. [IpubmmkeHHoe n3MepeHue iomaau Quryp, B TOM 4HUCIIE€ Ha KBaJpaTHOU
cetke. [IpubnmkeHHOe H3MEpeHne ATMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CummeTpus: HEHTpaIbHasA, OCEBas U 3€pKajbHasi CAMMETPHHU.

[TocTpoeHne CUMMETPUYHBIX QUTYP.

HarnsaHsle npeacTaBieHus O MPOCTPAaHCTBEHHBIX (DPUTypax: napajuieienumnen, Kyo,
npusMa, DTupaMuja, KOHyc, IMIUHAp, map u cpepa. M3o0paxkeHre IpocTpaHCTBEHHBIX
¢uryp. Ilpumeps! pa3BepTOK MHOIOIpaHHUKOB, IMIUHAPA U KoHyca. Co3/laHue Mojenen
MPOCTPAHCTBEHHBIX PUTYp (M3 Oymaru, mpoBOJIOKH, IIACTUIIMHA U IPYTHX MAaTEPUATIOB).

[Tonarue oObeMa, enuHUIBI u3MepeHus: obbema. OO0BEM MNPSAMOYTOJIBLHOIO
napajuienenuena, kyoa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yJabTAaTHl OCBOCHHS MPOTPaMMBl Y4eOHOrOo Kypca K KOHITY
oOydeHus B 5 KJjacce.

Yuciaa v BIYMCIEHUSA

[loHumMaTe W MPaBUIBHO YHNOTPEOJATH TEPMUHBI, CBSA3aHHBIE C HATypalbHBIMH
YUCJIaMH, OOBIKHOBEHHBIMH M JECATUYHBIMU TIPOOSMH.

CpaBHUBATh M YNOPAIOYMBATH HAaTypalbHbIE YMCIA, CPABHHUBATH B MPOCTEHIINX
cllydasix OObIKHOBEHHBIE JPOOU, JECITUUHBIE IPOOH.

CoOTHOCUTH TOUKY Ha KOOPJAUHATHOM (YHUCIOBOI) MPSMON C COOTBETCTBYIOLIUM €if
YHUCIOM M H300paxkaTh HaTypajbHbIE YMCIA TOYKAMU HAa KOOPAMHATHOW (YUCIIOBON)
MPSIMOM.

Boeimonuare  apudMernyeckue  ACHCTBUS € HATYpaJbHBIMU  YHCIIAMU,
C OOBIKHOBEHHBIMH JAPOOSIMH B IPOCTEHIINX CIydasix.

BoinonHaTh NpoBepKy, NPUKUAKY PE3yIbTaTa BEIYUCIECHUN.

OKpyrasaTe HaTypajabHBIE YUCHA.
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Penienue TeKkcTOBBIX 3a1a4

Pemate TekcTOBblE 3aauM apu(PMETHUYECKUM CIIOCOOOM U C TMOMOUIBIO
OpPraHU30BAaHHOIO0 KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaum, copgepxaiiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYHMHBL: CKOPOCTH,
BpEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKUeE 3aMCH, CXEMBI, TA0IUIIbI, 0003HAYEHHS TIPU PEILICHUH 33/1a4.

ITonp30BaThC OCHOBHBIMHU E€IWHULIAMU W3MEPEHHUS: LIEHBI, MACChl, PACCTOSHHSI,
BPEMEHU, CKOPOCTH, BBIPAXkKaTh OJJHU €IMHUILIBI BETMYHHBI YEPE3 IPYTHUE.

W3BnekaTp, aHaNM3MpOBaTh, OLEHUBATH UWHMOPMAILNIO, MPEIACTABICHHYIO
B Ta0JMIEe, HA CTOJIOYATON AuarpamMMme, MHTEPIPETUPOBATh MPEACTABICHHbIE JaHHBIEC,
MCIIOJIb30BaTh JIAHHBIE IIPU PELICHUU 3aa4.

Harusagnas reomerpust

[Tonp30BaThCS FEOMETPUYECKUMH MOHATUSAMHU: TOUKA, MPSAMast, OTPE30K, JIy4d, yroJl,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

IIpuBoguTs mnpuUMEpbl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEIuX (opmy
U3YYEHHBIX T€OMETPUUECKUX (PUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C YIJIaMH: BEpUIMHA CTOpPOHA,
C MHOT'OYI'OJIbHUKAMM: YroJI, BEPIINHA, CTOPOHA, TUAarOHAJIb, C OKPYKHOCTBIO: pauyc,
JUaMETP, LIEHTP.

N300paxkaTh U3y4yeHHbIE T€OMETPUUECKUE (DUTYphl HA HETMHOBAHHOW M KJIETYATOM
Oymare ¢ MoMOILbIO IUPKYJISA U TUHEHKH.

HaxomuTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C ITOMOILBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHON JJIMHBI; CTPOUTH OKPY>KHOCTbh 3a/IaHHOTO pajuyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH W YIJVIOB MNPSAMOYTOJbHUKA, KBajpara i HUX
NOCTPOEHMS, BEIUUCIEHUS IJIOMAAN U IEPUMETPA.

Bbrumncnsats nepuMeTp U IIJI0MIaAb KBaipara, IpsiMOYroJbHUKA, (PUTYp, COCTABICHHBIX
U3 MPSMOYTOJIBHUKOB, B TOM 4HcIie (PUryp, N300paskeHHbIX Ha KJIeT4aTol Oymare.

Ilonp30BaTbCs OCHOBHBIMM METPUYECKMMHU €IWHULIAMUA W3MEPEHHUs JUINHBI,
IUIOLIA/IM; BBIpAXKaTh OJJHU €UHULBI BEJIMYMHBI YepE3 IPYIHeE.

Pacno3naBarh mapamienenunen, KyO, MCIOJb30BaTh TEPMUHOJIOTHIO: BEPUIMHA,
peOpo rpaHb, U3MEPEHUS], HAXOAUTh U3MEPEHUS NapajuIeIenuIena, Kyoa.

Boruncnate o06beM Kyba, mapajienenuiesa IO 3aJaHHBIM — H3MEPEHUsIM,
M0JIb30BaThCs €AMHUIIAMU U3MEPEHUS 00beEMa.

Pemate HecnoXHbBIE 3aaud  HAa U3MEPEHUE TE€OMETPUYECKUX  BEIUMYMH
B MIPAKTUYECKUX CUTYALHSIX.

[IpenqMeTHble pe3ynbTaThl OCBOCHMS MPOrPaMMBbI Yy4eOHOTO Kypca K KOHILY
oOydeHus B 6 KJacce.

Yucia 1 BIYMCICHUS

3HaTh M TIOHUMAaThb TEPMHUHBI, CBA3aHHBIE C pA3JIMYHBIMU BHJIAMH YHUCEIN
U croco0amMu UX 3allliCy, NEPEXOUTh (€CIM 3TO BO3MOXHO) OT OJHOM (hOpMBI 3amucu
YHCIIa K APYromu.
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CpaBHUBATh U YIOPSAA0YMBATH LEJIbIE YUCIIA, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
CPaBHMBATH YUCJIa OAHOTO U Pa3HbIX 3HAKOB.

BrlInonHsATh, coyeTast yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(PMETHUYECKUE JEHCTBUS
C HATypaJIbHbIMU U ILEJIBIMH YHMCIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMHU JIPOOSIMHU,
IIOJIOKUTENBHBIMU U OTPULIATEIILHBIMU YU CIIAMMU.

BpuuciATh 3HaYEHHS] YHCIIOBBIX BBIPAKEHWM, BBIOIHATH NMPUKUAKY M OLICHKY
pe3yibTaTa BbIUUCICHWM, BBINOJHATH MPeoOpa30BaHUSl UYMCIOBBIX BBIPAXKEHUN
Ha OCHOBE CBOMCTB apu(METUYECKUX ACHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAWHATHOW MPSAMON C COOTBETCTBYIOIIMM €W YHCIOM
U 1300pakaTh YKciia TOYKaMU Ha KOOPJUHATHON MPSAMOM, HAXOUTh MOIYJIb YHCIA.

COOTHOCUTBH TOYKHM B MPSMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPAWHATAMH ITOU
TOYKH.

OKpyTJIATh LENbIe YA U AECATUYHBIE IPOOU, HAXOAUTh MPUOTMKEHUS YHCETL.

YucioBbie 1 OyKBeHHBIC BHIPAXKECHUS

[lonumare u ymnoTpeOJIATh TEPMHHBI, CBSI3aHHBIE C 3alMChI0 CTENEHU 4YHCIIA,
HaXOIWTh KBaJpaT W KyO 4YHCHA, BBIYUCIATH 3HAUEHHUS YHUCIOBBIX BbIPaKEHUH,
COJIEpKAIIUX CTEIICHH.

ITonp30BaThCsl INpPU3HAKAMU JIEIMMOCTH, PAaCKJIAIbIBaTh HATypajbHBIE YMCIIA
Ha IIPOCThIE MHOXKHUTEIIN.

[Tonb30BaThCcst MacITabOM, COCTABIIATH MPONOPLUUU U OTHOLIEHUSI.

Hcnonbs3oBaTh OYKBBI A1 O0O3HAUEHMs YHUCEN MpPHU 3alUCH MaTeMaTHYECKHX
BBIPQ)KEHUN, COCTABIISATh OYKBEHHBIE BBIPRXKEHUS M (OPMYJbI, HAXOAUTh 3HAUYEHUS
OYKBEHHBIX BbIPAKEHUN, OCYILECTBIISSI HEOOXOANUMBIE MOACTAHOBKU U MPEOOPa30BaHUS.

Haxonuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemmenue TeKCTOBBIX 33124

PemaTe MHOTOITIArOBBIE TEKCTOBBIC 33141 aPU(PMETHIECKUM CTIOCOOOM.

Pemate 3agaun, CBSI3aHHBIE C OTHOIIEHHEM, MPOMOPLUOHAIBHOCTHIO BETUYMH,
MPOIEHTAaMHU, PEIIaTh TP OCHOBHBIC 3a7]a4¥ HA IPOOU U MIPOIICHTHI.

Pemiars 3a7auu, conep:kamiue 3aBUCUMOCTH, CBA3bIBAIOIINE BETUYUHbBI: CKOPOCTD,
BpeMsi, PACCTOSIHUE, II€Ha, KOJUYECTBO, CTOMMOCTb, IPOU3BOAMUTEILHOCTh, BpEMS,
oObemMa paboTHI, WCMONB3ys apuMEeTHUECKHe JCHCTBHUS, OICHKY, NPUKHUIKY,
MOJIb30BATHCS €AUHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEJIUYMH.

CocTaBnsTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 33]/1a4H.

N3BnekaTe HHPOpMALMIO, TPECTABICHHYIO B TA0OIMIAX, HA JMHEHHOM, CTOI04YaTOM
WM  KPYroBOM  JguarpamMmax, HHTEPIPETUPOBATh  NPEACTaBICHHBIE  JaHHBIE,
UCII0JIb30BaTh JAHHBIE TP PELICHUH 33a4.

[TpencrapnsaTe HHPOPMALIKIO C TOMOIIBIO TAOHII, TMHEHHOU U CTOJIOUATON JUarpamM.

Harasignasi reomerpust

[IpuBonuTh mNpUMEpPHl OOBEKTOB OKPYKAIOLIETO0 MHpa, HUMEUUX (QopmMy
U3YYEHHBIX T€OMETPUUECKHUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PaBHBIX
U CUMMETPUYHBIX QUTYD.
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N300paxkaTh ¢ MOMOUIBIO ITUPKYJIA, JMHEUKH, TPAHCHOPTHUpPAa HA HEIMHOBAHHOU
U KJIET4aToOl Oymare M3ydeHHbIE TJIOCKHE reoMeTpuueckre Gurypbl U KOH(MUTYpaluu,
CUMMETpPUUHbIC (DUTYPHI.

[Tonb30BaThCsi TEOMETPUUECKUMM TMOHATHSIMU: PaBEHCTBO (UTYp, CUMMETpUs,
WCIIOJIb30BAaTh TEPMUHOJIOTHIO, CBA3AHHYI0 C CHMMETPUEH: OCh CHUMMETPHUH, LIEHTP
CUMMETPHH.

Haxonuth BeIMUYMHBI YITI0B U3MEPEHUEM C TIOMOLIBIO TPAHCTIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJMYMHBI, TOJIb30BATHCA NPU PEUICHUM 3aJad IpaJyCHOM MEpPOU YIJIOB,
pacrio3HaBaTh HAa YEPTEXKAX OCTPBIM, IPSAMON, pa3BEPHYTHIN U TYIIOW YIJIBL.

Bpruucnate IMHY JIOMaHOW, TEpPUMETP MHOIOYIrOJbHHUKA, MOJIb30BaThCS
€AMHULAMU HU3MEPEHUs [JIMHBI, BBIPAXKATh OJHU E€IMHULIBI U3MEPEHUS IJIMHBI Yepes3
JIpyTue.

Haxonuth, HCnonb3ys 4YEpTEKHBIE WHCTPYMEHTBI, PACCTOSHUSA: MEXAY JIBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaJIPATHOU CETKE.

Brruncnars miomanb GUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB, UCIIOJIb30BAaTh
pa3OmeHue Ha  MPSAMOYTrOJIbHUKH, Ha  paBHbIE  (QUTYpHI,  JOCTPaWBAHHE
JI0 TPSIMOYTIOJIbHHUKA, MOJb30BaThCSI OCHOBHBIMHU E€IWHUIIAMU W3MEPECHUS IUIOLIAJH,
BBIPAXAaTh OJIHU €AUHUIBI U3MEPEHHUS TUIOMIAAN YEPE3 IPYTHUE.

PacriozHaBath Ha MOJENSX M HM300paXEHUSX NUPAMHUAY, KOHYC, IWIIMHJIP,
HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N3006paxkaTs Ha KIIeT4aTOM OyMare mpsiMOYTOJIbHBIN Mapajuieenue].

Beruucnare o0beM MNpsSMOYTOJBLHOIO Mapajviesienunena, kKyOa, MOiIb30BaThCs
OCHOBHBIMM €MHUIIAMU U3MEPEHUSI 00bEMA;

Pemate HecnoxHble 3aauM  HAa HAXOXKIACHHUE TEOMETPUUYECKHUX BEJIMYUH
B MPAKTUYECKUX CUTYyAIUAX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
HaumenoBanue paznena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00y4arOIIUXCs
(Tembl) Kypca 4acoB COZIEp)KaHUE
HaTtypanbHbie uyncia. 43 JecaTnunas Yurarb, 3aNMCbIBATh, CPABHUBATH HATYPAJIbHBIE YHCIIA;

JlericTBUS ¢ HATYpAIIbHBIMU
qyciIamMu

CHUCTEMA CUMCIICHHS.
Pspa HaTypanbHBIX
quce.
Harypanbhsiit ps.
Yucno 0.
HarypanbHabie uncia
Ha KOOPJIUHATHOMN
MIPSAMOM.
CpaBHeHue,
OKpYTJIEHUE

HaTyPaJIbHBIX YHCEIL.

Apudmernueckue
NIEUCTBHUSI

C HaTypaJIbHbIMHU
yrciaaMu. CBolicTBa
HYJISl TIPU CIIOKEHUH
1 YMHO>KCHUH,
CBOMCTBA CIUHHUIIBI
MPU YMHOKECHUU.

npeaiaraTb U 00CyK1aTh COCO0ObI YIIOPSTOYMBAHUS YHCE.
M300paxkaTh KOOPAMHATHYIO NPAMYIO, 0TMEYaTh YUCIIa
TOYKaMU Ha KOOPAUHATHOW MPSMOM, HAXOAUTb KOOPAUHATEI
TOYKHU.

HccnenoBars CBOMCTBA HATYypaIbHOro psja, yucen 0 u 1
IIPU CJIOKEHUHU U YMHOKEHUU.

Hcnonb3oBaTh NPAaBUJIO OKPYTICHUS HATypaIbHBIX YHCEIL.
BoeinmonnsaTe apudMernyeckue AeMCTBUS C HATYPAIbHBIMU
YUCJIaMH, BBIMUCISATH 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUM

CO CKOOKaMH 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHNUE B BUJIE CTEIIEHU, YUTATH
CTENEHH, UCIIOJIb30BATh TEPMHHOJIOTUI0 (OCHOBAaHHUE,
MOKA3aTeJIb), BBIYUCIAATH 3HAYEHUS CTEIICHEN.

BbINOJHATHE NPUKUAKY M OLEHKY 3HaYCHUIN YUCIIOBBIX
BBIPQKCHUN, MPEAIaraTb ¥ IPUMEHATH IIPHEeMbl IIPOBEPKHU
BBIYUCIICHU.

Hcnonb30BaTh NPU BBIYHMCJICHHUAX IEPEMECTUTEIBHOE

Y COYETaTEeNIbHOE CBOMCTBA CIOKEHUSI U1 YMHOXKEHHS,
pacnpeeauTelIbHOe CBOMCTBO YMHOXKEHUS; (DOPMYJITUPOBATH
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[TepemecturenbHOE
U COUYETaTeIIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOXKEHHUS,
pacnpeneuTeILHOE
CBOMCTBO
YMHOXEHHS.
Jlenurenu

Y KpaTHBIE YUCIIA,
Pa3JIO)KEHUE YnCIIa
Ha MHOKHUTEIIH.
Jlenenue

¢ ocratkoMm. [IpocTeie
U1 COCTaBHBIC YHCIIA.
[IprsHaku
JIETMMOCTH Ha 2, 5,
10, 3, 9.

Crenenp

C HaTypaJbHbIM
TOKa3aTesieM.
Yucnosbie
BBIPAXKCHUS;
MOPSAJOK ICUCTBHM.
Pemenue TeKCTOBBIX
3aJ1a4y Ha BCE
apudmeTndeckue

U IPUMEHSITh NMPaBMWIa MpeoOpa30BaHUs YUCIOBBIX
BBIPKEHUW Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBU.
HccnenoBarpb 4KCIIOBBIE 3aKOHOMEPHOCTH, BBIABUTATh

1 000CHOBBIBATH I'MIIOTE3bI, (POPMYJIHPOBATH 00001ICHUSA
U BBIBOJbI 110 pe3yJibTaTaM MPOBEJAECHHOIO UCCIIEIOBAHMUS.
D®opMyJIMPOBATH ONPeEAeJeHUS JETUTEIS U KPaTHOTO,
HA3bIBATh JEIUTEIN U KPATHBIC YUCTA; PACIIO3HABATH
IIPOCTHIE U COCTaBHbIC YKCia; GOPMYJIMPOBATH

U IPUMEHSATh MPU3HAKH JCIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATh AJITOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIE
MHOKUTEN; HAXOAUTh OCTAaTKU OT JEJIEHUS U HEMOJIHOE
YacCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS

0 HAaTypaJbHBIX YHCIIAX, IPUBOAUTH MPUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMUSA U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCENL.
KoncTpynpoBaTh MaTeMaTH4ecKue MPeIJ0KeHNs

C IOMOUIBIO CBSI30K «M», «AJIN», «ECIH. .., TO...».

PemaTh TekcTOBBIE 33/1a4u apUPMETUUECKUM CIIOCOOOM,
HCIOJb30BATh 3aBUCUMOCTH MEX]1y BEJIMUUHAMU (CKOPOCTb,
BpEMsi, PACCTOSIHUE; 11€HA, KOJTMYECTBO, CTOUMOCTD U Jp.):
AHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepedopMyJIUpOBaTh YCJIOBHUE, H3BJIEKATH HEOOXOAUMBbIE
JIaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK1y BEIIMUMHAMU,
CTPOHUTH JIOTUYECKYIO LIEMOYKY PACCYXKICHUM.
MopeanpoBaTth X0J1 pEIIEHUS 3a/1a4H C TOMOIIbIO PUCYHKA,
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JeNCTBUS,
Ha JABH)KCHHE
Y TMIOKYTKH

CXEMBI, TaOIUIIBI.

IIpuBonnTH, pa3dupaThb, ONEHUBATH PA3INYHBIC PEIICHUS,
3aIMCH PELICHUN TEKCTOBBIX 3a1a4.

Kpurnuyecku oueHUBaTh MOJYYEHHBIN pE3yJIbTar,
OCYIIEeCTBJISATh CAMOKOHTPOJIb, TPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTh OIIHOKHU.

PemaTsp 3a1auu ¢ moMolIbI0 epedopa BceX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMUTBCHA C UCTOPHEH Pa3BUTHUS apUPMETUKH

Harmnsignas reomerpus.
JIuHnn Ha TIOCKOCTH

12

Touka, npsamas,
OTPE30K, JIyY.
Jlomanas.
N3Mmepenne nivmHbI
OTpe3Ka,
METPUYECKHUE
€TMHUIIBI
M3MEPEHUS JIJTUHBI.

OKpY>XHOCTb U KPYT.

[IpakTrueckas
paborta
«IlocTpoenue y3opa
13 OKPYKHOCTEW.
VYromn. [Ipsamon,
OCTpBIH, TYIIOU

Y Pa3BEpPHYTHIN
yribl. I3mepenue

Pacno3HaBaTh Ha yepTekKax, pUCyHKaX, ONUChIBATD,
UCIOJIb3Yd TEPMUHOJIOTHIO, U H300PaKaTh C TOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, JIyd,
yroJ1, JOMaHyto, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMEPBI OOBEKTOB PEATTLHOTO
MHUpa, UMEIOUX GOPMYy U3yYEHHBIX PUTYDP, OLEHUBATH UX
JIMHEVHBIE Pa3MEPBL.

Hcnonb30BaTh TUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUISl TIOCTPOEHUS U U3MEPEHHUS: M3MEPHATH JUINHY OTPE3Ka,
BEJIMYMHY yTJjia; CTPOUTh OTPE30K 3aJaHHOM JJIMHBIL, YTOJ,
3a/IaHHOW BEJIMYMHBI, OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYXHOCTh 33JJaHHOI'0 paguyca.
N300paxath KOHPUTYypaIlIuU TEOMETPUIECKUX (QUTYD

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEH HAa HETMHOBAHHOMN

U KJIeTYaTOM OyMmare; mpeajiararb, OMCbIBaTh U 00CYKAATh
CIIOCOOBI, AJITOPUTMBI ITOCTPOEHUSI.

Pacno3HaBaTh ¥ H300pa:xkaTh Ha HEIIMHOBAHHOMN

23



denepanpHas pabouas nporpamma | Marematuka. 5-9 xinaccel (0a30BbIi YPOBEHB)

YTJIOB.
[IpakTrueckas
pabora
«IlocTpoenue
YTJIOBY

U KJIeT4aToM Oymare npsMoi, OCTPBIi, TYNOW, pa3BepHYTHIN
YIJIbl; CPABHUBATH YIIBL.

BuI4uCaAATh JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMAaTh ¥ MCIIOJB30BATH NP PelICeHUH 32124
3aBHCHUMOCTH MEXAY €IUHALIAMU METPUUECKOU CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUUECKHUMU CUCTEMaMU Mep;
BBIPA’KATh JUIMHY B PAa3JINYHbIX €UHULIAX U3MEPECHUS.
HUccaenoBares Gurypsl 1 KOH(QUTypaLuy, UCIOIb3YsI

U (pOBBIE PECYPCH

OOBIKHOBEHHBIE JIpOOU

48

JHpoOs. [IpaBuiibHBIC
Y HETIpaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue apooeil.
Cnoxenue

Y BBIYUTAHUEC
OOBIKHOBEHHBIX
npo6eit. CMemnanHas
IpoOb. YMHOXKEHHE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Penienue TeKCTOBBIX
3a71a4, CoAepIKaIIuX
npobu. OCHOBHBIE

MopeaupoBathb B rpadhuuecKkoi, mpeaMeTHOl Gopme,

C IIOMOIIBIO KOMITBIOTEPA IOHATHS U CBOMCTBA, CBA3aHHbBIC

C OOBIKHOBEHHOM JIPOOKIO.

YuTaTh U 3aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpOOH,
NpeaIararb, 000CHOBBIBATH M 00CYKIATH CIIOCO0BI
YIOPSA0YMBAHUS APOOEH.

N300pakaTh 0OOBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJUHATHOM MPAMOM; UCHOJAB30BATH KOOPJIANHATHYIO
OPSIMYIO JJIs1 CPaBHEHHSI IPOOEii.

D opMyTHPOBATH, 3AIIUCHIBATH € OMOLIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOM! IpO0OH; HCIOIB30BATH OCHOBHOE
CBOWCTBO JIpOOU /1JIsl COKpAIIEHUsI 1po0eil U MPUBEACHUS
JpoOU K HOBOMY 3HaMEHATEITIO.

IIpencraBasTh cMeIaHHYIO JpOOb B BU/IE€ HENPABUILHON

Y BBIIEISATH LIETYIO YaCTh YMCIa U3 HEMPABUILHON APOOH.
BeinonnaTs apudmMernyeckue 1eHCTBU

C OOBIKHOBEHHBIMH JAPOOSIMU; MPUMEHATH CBOMCTBA
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3a/1auyd Ha IpOOH.
[Ipumenenue OykB
JUTS1 3aIiCH
MaTeMaTUYECKUX
BBIPAKCHU U

U NIPEUI0KEHUN

apu(pMETUUECKUX ACHUCTBUM NJIs1 palliOHATN3 AU
BBIYHCIICHUN.
BbINOJIHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BIUUCIICHUN;

npeaiaraTb U NPUMEHATH NPUEMbI NPOBEPKH BLIUUCICHUN.

IIpoBoauTh UcceT0BAHUSA CBOMCTB APOOEC, OMUPASICH

Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TTIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMePbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAaHUH.

Pemartsb TeKCTOBBIC 3a/1a4H, CO/iepKalle TPOOHbBIC JaHHBIE,
Y 337]a4¥ Ha HAXOXKJICHUE YaCTH LEJIOTO U LEJOro Mo €ro
YacTHU; BBIIBJISATH UX CXOACTBA U Pa3JIN4Hsl.
MoaenupoBarh X0/ PEIIEHUs 3a/1a4l C TOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBonnThH, pa3dupaThb, OEHUBATH PA3INYHbBIC PEIICHUS,
3aMCH PEIICHUH TEKCTOBBIX 3a7ad.

Kpurnuyecku oneHUBaTh MOJYYEHHBIN pEe3yJbTar,
OCYHIECTBIIATh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTh OLINOKH.
3HAKOMUTBCA C UCTOPHEN Pa3BUTHUS apUPMETUKH

Harnsanast reomerpus.
MHOroyrojabHUKH

10

MHOroyrojgpHuKH.
YeTpIpexyroiabHuK,
IPSAMOYTOJIbHUK,
KBaJpar.
IIpakTrueckas

OnucpIBaTh, MCNOJIB3YS TEPMUHOJIOTHIO, H300PAKATH

C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJICIUPOBATH U3 OyMaru MHOTOYT'OJIbHUKH.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEATTLHOT'O MUPA, UMEIOIINX
(dhopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBaIpaTa,
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pabota
«IlocTpoenue
MPSMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOPOHAMH

HA HEJIMHOBAHHOM
Oymare.
TpeyronabHUK.

[ momane

U IEPUMETP
MPSAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
MPSAMOYTOJIbHUKOB,
€MHULbI
W3MEpPEHUS
TTOIIAIH.
ITepumerp
MHOT'OYTOJIbHUKA

TPEYroJIbHUKA, OLEHUBATh WX JIMHEWHBIE Pa3MEPHI.
Bb1uncJATh: IEpUMETP TPEYT OJIbHUKA, IPIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOMIAAb PSAMOYT OJIbHUKA, KBAIpaTa.
N300paxaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIC

Y TYIIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HEJIMHOBAHHOU U KJIeT4YaTol Oymare KBaapar
Y NIPSAMOYT'OJIbHUK C 33JaHHBIMU JUJIMHAMU CTOPOH.
HccienoBars CBOMCTBA NIPAMOYIOJIbHUKA, KBAIPATa IIyTEM
HKCIIEPUMEHTA, HAOIIOICHH S, U3MEPEHUsI, MOJICTUPOBAHUS;
CpPaBHHMBAThH CBOKMCTBA KBAIPATa U MPAMOYTOJIbHUKA.
KoncTrpyupoBarb MaTemaTu4ecKue mpeasioKeHust

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN», «ITH000I».
PacnosHaBaTh UCTUHHBIEC U JIO)KHBIE BHICKAa3bIBAHUS

O MHOTI'OYTOJIbHUKAX, HIPUBOAUTH IPUMEPbI

Y KOHTPIIPUMEDBL.

HccaenoBars 3aBUCMMOCTD TUIONIAAN KBAApaTa OT JJIMHbI
€ro CTOPOHBL.

Hcnonb3oBaTh CBOMCTBA KBAJAPATHON CETKHU JJIS1 TOCTPOEHUS
¢buryp; pa3douBaTh NPIMOYTOJIbLHUK HA KBAAPATHI,
TPEYroJIbHUKH; COCTABJATH QUTYPHI U3 KBAJPaTOB

U TIPSIMOYTOJIbHUKOB M HAXOJIUTh UX TUIOMIA/Ib, pa30HUBaTh
(GUTyphI Ha IPSIMOYTOJIbHUKY 1 KBAAPATHl U HAXOJIUTh UX
IJIOIIAIb.

Boipaxkars BeIMUMHY TUIOMIAAN B Pa3JIMYHbBIX €AUHUIAX
M3MEPEHUS METPUYECKOU CUCTEMBI MEP, IOHUMATH

U MCIOJIB30BATH 3aBUCUMOCTH MEXK/1y METPUUECKUMU
€IMHULAMHU U3MEPEHUS TIJIOLIAIH.
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3HAKOMUTBHCA ¢ IPUMeEpPaMu NPUM eHeHusl TT0Iaan
Y [IEPUMETPA B MPAKTUYECKUX CUTYaALUSX.

Pemiars 3a7aum 13 peanbHOU )XU3HU, NPEAJIararb

U 00CYKIaTh pa3jIM4HbIe CIOCO0bI PEIICHUS 3a7a4

JlecsiTuunbie 1podou

38

JlecsiTuHas 3aMMCh
npobeii. CpaBHEHHE
JECATUYHBIX
pooeii.

JlencTBus

C ACCATUYHBIMH
TPOOSMHU.
Okpyrnenue
JECATUYHBIX
Tpo0ei.

Penienue TekCTOBBIX
3aj1a4, COAepIKaIIuX
npobu. OCHOBHBIC
3aJ1auyu Ha Ipoou

IIpeacraBasiTh AECATUYHYIO 1p0oOh B BUJI€ OOBIKHOBEHHOM,
YUTATHh U 3aNMUCHIBATH, CPABHUBATD JICCATHYHbBIE APOOH,
npeajiaratb, 000CHOBBIBATH M 00CYK/IATh CIIOCOObI
YIIOPSIIOYMBAHMS IECITHYHBIX IPOOEH.

N300pakarth necaTuyHble 1poOU TOUKAMU Ha KOOPJIUHATHOM
IIPSAMOM.

BoIsIBASAITH €X0ACTBA M Pa3JIM4us PABIIT apUHMETUUECKUX
JICVUCTBUAN C HATypPaJIbHBIMH YUCIAMH U JECATUYHBIMU
JIpOOSIMU, OOBSICHSTD HX.

BoeinonnaTes apudmeruueckue 1eUCTBUS C JECATUUHBIMU
JpOOSIMU; BHINOJIHATH NPUKHIKY M OIIEHKY pe3yJibTaTa
BBIUMCJICHU M.

I[pumeHnsaTs cBolicTBA apuMETHUECCKUX JEHCTBUN

JUISL PALIMOHAIN3ALUH BBIYUCICHUMN.

[IpuMeHATH NPAaBUII0 OKPYIJIEHUS IECATUIHBIX IPOOEH.
IIpoBoauTH HCCIETOBAHUS CBOMCTB JACCATUYHBIX IpOOEH,
OMUPASICh HA YHCIIOBBIE SKCIIEPUMEHTHI (B TOM UHCIIC

C TIOMOIIBIO KOMITBIOTEPA), BBIABUTATh IMIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHUS.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS W OTPULIAHUS BBICKA3bIBAHUIM.
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PemaThb TeKCTOBBIE 3a/1a4H, COJEPKAIUE APOOHBIEC JaHHBIE,
Y Ha HaXOXKJICHUE YaCTH LEJI0r0 U LEJIOrO I10 €ro 4acTy;
BBISIBJIAATH UX CXOACTBA M Pa3IM4M.

MopeaupoBarth X0 peLICHUs 3a1a41 C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauTk, pa3duparTs, OHEHUBATH PA3JINYHbIE PELICHUS,
3allMCH PELICHUI TEKCTOBBIX 3a1a4.

OnepupoBaTthb I1pOOHBIMU YUCIIAMU B PEaIbHBIX KU3HEHHBIX
CUTYyaLUsX.

Kpurnyecku oueHMBaTh MOJy4CHHBIM pE3ysbTar,
OCYILECTBJIATh CAMOKOHTPOJIb, IIPOBEPSSI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLIUOKH.
3HAKOMHUTBHCH C HCTOPHUEH pa3BUTUS apUPMETUKHU

Harmnsinnast reomerpusi.
Tena u purypsr
B MPOCTPAHCTBE

MHOrorpaHHuKH.
N306paxkenue
MHOT'OI'PaHHUKOB.
Mopnenn
IPOCTPAHCTBEHHBIX
TEJ.
[IpsitMmoyronbHbIT
napajuieIenuIe I,
Ky0. Pa3BepTku kyda
U Mapajvielieumneaa.
[IpaxkTnueckas
paborta «Pa3BepTka
KyOa».

PacnozHaBaTh Ha yepTekax, pUCYHKaX, B OKPY KaloLieM
MHpe IpSIMOYTOJIbHBIN Mapajuieaenunes, Kyo,
MHOT'OI'PaHHUKH, ONUCHIBATh, HCHOJIb3Ys TEPMHHOJIOT HIO,
OLICHMBATh JINHEHBIE PA3MEPBI.

IIpuBoauTh NpuMepbI OOBEKTOB PEATTLHOI'O MUPA, UMEIOIIIUX
¢dbopmMy MHOTOTpaHHUKA, IPAMOYT'OJILHOTO MapasljeNenumnesaa,
KyoOa.

N300paxarh Ky0 Ha KieT4aTon Oymare.

HccnenoBars cBOMCTBA Ky0a, MPSIMOYTOJIbHOTO
HapaJlJIeNICIIAIIE1a, MHOTOIPaHHUKOB, UCIIOJIb3YSI MOJIEIIN.
Pacno3HaBaTh M H300paxkaTh pa3BEepTKH KyOa

Y NIapaJuIeIICIUIIe .

MonenupoBartp Ky0 U napaienaenunea u3 Oymard 1 Npoumnx
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O6neM Kkyoa,
MPSIMOYTOJILHOT O
napasuiesenumnesa

MAaTEPUAIOB, 00bSICHATH CIIOCO0 MOJIEIMPOBAHUS.
Haxoauth u3sMepeHus, BBIYUCASTD TUIOMIAb [IOBEPXHOCTH;
o0BeM Kyba, MPSAMOYTOJIBHOTO MapaieenuIea;
HCCJIEI0BATh 3aBUCHMOCTh 00beMa Ky0a OT JIJTUHBI €r0
pedpa, BLIABUTaTh U 000CHOBBIBATH THIIOTE3Y.
Ha0aroaaTs ¥ NIpoBOAUTH AHAJOTMH MEX]TY TIOHATUSIMHU
IJIOIIAIM U 00beMa, IEpUMETPa U IIJIOIIAIA TTOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

O MHOTOT'paHHHMKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI,
CTPOUTH BbICKA3LIBAHMS W OTPUIIAHUS BHICKA3bIBAHUH.
Pemars 3a1aum u3 peajabHOU )KU3HU

[ToBTOpeHue u 00001IeHNE

10

[ToBTOpEHUME
OCHOBHBIX ITOHSITHU
1 METOJIOB Kypca

5 Kiacca,
0000111eHHE 3HAHUI

BuI4ucaATh 3HaYEHUS BBIPAXKEHUH, CONECPKALUX
HaTypajbHbIE YKCia, OOBIKHOBEHHBIE U JECATUUHBIE IpOOH,
BBINOJIHATH IPEOOPa30BAHUS YUCEIL.

Br10upaTh ciocod cpaBHEHUS YHCEIl, BBIYUCIECHUN,
NPUMEHSTH CBOMCTBA apU(PMETUICCKUX TCHCTBUM

JUISL PALIMOHAIN3ALMH BBIYUCIICHUMN.

OcymecTBJasITh CAMOKOHTPOJ1b BBINOJHSAEMBIX JCUCTBUN
Y CaMOIIPOBEPKY pE3yJIbTaTa BEIYUCICHUN.

Pemiatb 3a7a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PELICHUS 33/1a4 U3 APYTUX
y4EOHBIX NTPEAMETOB.

Pewarp 3a1a4m pa3HbIMH CII0CO0aMU, CPABHUBATH CIIOCO0OBI
pELIeHNs 33/1a41, BLIOUPATh PAMOHAIBHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOB IIO IIPOIPAMME

170
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6 KJIACC
HaumenoBanue paznena |KomudectBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB COZIEp)KaHue

HatypanbHbie uncia 30 Apudmernueckne BoeinmonnaTs apudmMeTnyeckue 1eMCTBUSI C MHOTO3HAYHBIMU
JeNCTBUSA HATypaJbHBIMU YHCIIAMUA, HAXOAUTh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPOKEHUN CO CKOOKaMu U 6€3 CKOOOK; BHIYMCISATH
HATypaJbHBIMU 3HAYEHHA BHIPAKCHUM, COACPKAIINX CTETICHU.
yyciaMu. YucioBele | BBINOJIHATH NPUKUAKY U OLEHKY 3HAUYEHUN YHCIIOBBIX
BBIPAXKEHUS, BBIPKEHUH, MPUMEHATH MPUEeMbI IPOBEPKH pe3yibTaTa.
MOPSZIOK JEHCTBUH, Hcnonb30BaTh NPU BBIYMCJIEHHUAX IEPEMECTUTEIHHOE
UCIIOJIb30BaHKE U coueTaTeIbHOE CBOMCTBA CIIOKEHUS U YMHOKECHHUS,

cko0OK. OKpyriieHue
HaTypaJIbHBIX YUCET.
JlenuTenu u KpaTHbIE
YHCJIa; HanOOJIbIITHN
001U JenuTenh

Y HauMEHbIIIee
o01ee KpaTHoE.
JlenmmMocTh CyMMBbI
Y TIPOU3BE/ICHHUS.
Jlenenue

C OCTAaTKOM.
Pemenune TekcTOBBIX
3aj1a4y

pacpeeIUTENbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIO)KEHMSI, CBOMCTBA apu(PMETUUECKUX JIEHCTBUM.
HccaenoBarps 4MCIOBBIE 3aKOHOMEPHOCTH, MPOBOJAUTD
YHCIIOBBIE SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBIBATH
TUIIOTE3BbI.

DopMyIMPOBATH ONPeEAEJCHUSA JCTUTENS U KPATHOTO,
HauOOJIBITIIETO OOIIETO ACIUTENS ¥ HAUMEHBIIIEro 00IIero
KpaTHOT0, POCTOr0 ¥ COCTABHOT'O YKCEIT; UCIIOJIb30BATh 3TH
MOHSATHS TIPU PELLICHUM 3aa4.

I[IpuMeHATH AJITOPUTMBI BHIYUCIICHUST HAUOOJBIIET0 O0IIEro
JICIIUTENSI 1 HAMMEHBIIIETO 00I1IeTr0 KPaTHOTO ABYX YHUCE,
AITOPUTM PA3TIOKEHHS YMCIIA HA TPOCTHIE MHOKHUTEIH.
HccaenoBarp ycioBus 1eIUMOCTH Ha 4 U 6.

HccaenoBarp, 00Cyka1arb, GopmMyJIupoOBaTH
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U 000CHOBBLIBATh BBIBO/J O YCTHOCTH CYMMBI, ITIPON3BCACHUA:

JIBYX YETHBIX YHCE, IBYX HEUCTHBIX YHUCIIE, YETHOTO
¥ HEYETHOTO YHCEIL.

HccienoBars CBOMCTBA ACIMMOCTA CYMMBI U IIPOU3BEICHUS
JHCETL.

IpuBoauTH MPUMeEPBI YKCEI C 3aJaHHBIMH CBOHCTBAMH,
pPacmo3HaBaTh BepHbIe H HEBEPHBIE YTBEPKICHUS

O CBOKMCTBax 4YKCEJl, ONMPOBEPraTh HCBEPHBIC YTBEPIKICHUS

C TIOMOIIbI0 KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTHUYeCKHe MPeaJa0KeHHs

C IIOMOIIBIO CBSI30K «HY, KHJIH, «ECHIH. .., TO...».

Pemarp TeKCTOBBIC 3a/1a4H, BKIIOYAIOIINC TOHSITHS
JETMMOCTH, apUPMETHIECKAM CIIOCOOOM, UCTIOIB30BATh
repedop BceX BO3MOXKHBIX BAPUAHTOB.

MoneanpoBaTh X0 PEIICHUS 3a/1a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauTH, pa30upaTh, OIEHNBATH PA3JINIHBIC PEIICHUS,
3allMCH PEIICHUI TEKCTOBBIX 3a/1a4.

Kputnuecku oneHUBATH IMOTYICHHBIA pe3yIbTaT, HAXOAHUTh
OIITMOKH, OCYIICCTBIISITH CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBHE YCIIOBHIO

HaFJ'ISII[HaH rcoMCTpHU:.
Hp}IMBIe Ha IINIOCKOCTH

[lepneHauKyIApHBIE
IIPSIMBIE.
[lapannenpHble
IIPSIMBIE.
Paccrosinue mexay

Pacno3HaBaTh Ha yepTexkax, pUCYHKax CIy4yau B3aUMHOIO
PACIIOJIOKEHHUS JBYX IPSAMBIX.

N300paxaTh ¢ NOMOIBI0 YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATOM OyMare JBe NepeceKaronuecs
MpsIMBIE, ABE MapAJIICTbHBIE MPSIMbIC, CTPOUTH MPIMYIO,
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JIByMSI TOYKaMH,
OT TOYKH JI0 MIPSMOH,
JUIMHA MapuipyTa

Ha KBAJIPaTHOU CETKE

MEPIEHANKYJIIPHYIO TaHHOU.

IIpuBoauTH NpPUMeEPHI APALIEIBHOCTH

Y NIEPIIEHIUKYJIIPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.
PacnozHaBaTh B MHOIOYIrOJIBHUKAX IIEPIECHIUKYIISIPHbBIC

Y NapajulesIbHbIE CTOPOHBI.

MN300pamxaTs MHOTOYTOJIBHUKY C MTAapaJIeIbHBIMH,
NEPIECHANKYJIIPHBIMU CTOPOHAMM.

HaxoauTh paccTossHME MEXIY IBYMs TOYKaMH, OT TOYKH
JI0 TIPSIMOM, JUIMHY ITyTH Ha KBaJPaTHOW CETKE, B TOM YHUCIIE
UCTIOJIB3YsI IU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaleHue apooei.
CpaBHeHne

U YIOPSAI0YMBaHUE
TpoOei.
JlecsiTuunblie 1poou
U METpUIeCKas
CUCTEMA Mep.
Apudmernueckue
EeHUCTBUSI

C OOBIKHOBCHHBIMH
U JICCATUIHBIMU
JTPOOSMHU.
OTHoIIEHHE.

CpaBHMBATBH U YHOPSIA0YUBATH JIpoOU, BLIOMPATH CIIOCO0
CpaBHEHHS IPOOEH.

IIpeacraBasiTh necaTUUHbBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOel 1 OOBIKHOBEHHBIC B BUJIE JCCATUUHBIX, HCMOJIbB30BATh
IKBUBAJIEHTHBIE MPEACTABJIEHHUA IPOOHBIX YUCE MPU UX
CpPaBHEHUH, MPU BBIYUCICHUSIX.

Hcnonb3oBaTh JeciTUYHBIE IpOOU MTPU MpeoOpa30BaHUU
BEJIMYMH B METPUYECKON CUCTEME MED.

BeinonHaTe apudpmMernyeckue 1eHCTBUSA

C OOBIKHOBEHHBIMH U ICCATHYHBIMU APOOSIMHU.

Bb1uncJiiTh 3HaUCHHS BBIPAXKECHUM, COAEPKAIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, BBITIOTHSATh
npeoOpa3oBaHus Ipodei, BLIOMPATh CIOC00, MPUMEHATH
CBOICTBA apU(PMETUUECKUX JACUCTBUM IJIs1 palliOHATU3AIUH
BBIUMCJICHU .

CocTaBJATh OTHOIIEHUS U IPOMOPIIUU, HAXOAUTh
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Jlenenue B JaHHOM
OTHOIIICHUM.
Maciura0,
MIPOTOPILIUSL.
[ToHsTHE IpOLIEHTA.
Beruncnenue
MPOIIEHTA

OT BEJIMYUHBI

Y BEJIMYUHBI 110 €€
MPOLICHTY.

Penrenne TeKCTOBBIX
3a/1ay, CoieprKaIux
JpOOM U MPOLIEHTBHI.
[IpakTrueckas
pabora «OTHOIIICHHE
JUTMHBI OKPYXHOCTH
K €€ IHaMeTPy»

OTHOIIICHUE BEJIMUMH, ICJIUTh BEIMUYUHY B JIAHHOM
OTHOLIEHHUH.

Haxoauthb 3KCIIepUMEHTAJBHBIM IyTe€M OTHOLIEHUE JITTUHBI
OKPYKHOCTH K €€ TUaMEeTpPy.

HNuTepnperupoBath MacmTad Kak OTHOIIICHUE BEJIMYNH,
HAXOAMTHL MaciITab MmjiaHa, KapThl U BEIYUCIIATH PACCTOSHHUS,
UCIIOJIb3ys MacIlTal.

OO0BbSACHATH, UTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI peUH
CO CIIOBOM «IIPOLIEHTY.

BoipakaTh NporeHTsl B Apo0SX U IpoOH B MPOIICHTAX,
OTHOIIICHUE JIBYX BEJIMYMH B MPOLICHTAX.

BbI4ucasTh IPOLIEHT OT YKCIIA U YUCJIIO 0 €ro MPOIEHTY.
Oxkpyrasite ApoOU U MPOLIEHTHI, HAXOAUTH MPUOIKEHUS
qucen.

Pemartsb 3a1a4m Ha 4acTH, IPOLIEHTHI, IPOMOPLIUH,

Ha HAXOXKJICHHE IPoOu (TIPOIEHTA) OT BETUYMHBI U BETUINHBI
o ee podu (TIPOIeHTY), ApoOH (MPOIIEHTA), KOTOPHIi
COCTaBJISIET OJIHA BEJIMYMHA OT JIPYTOM.

IIpuBoauTh, pa3dupaThb, OHEHUBATH PA3JIMYHbBIC PELICHUS,
3aMMCHU PELICHUI TEKCTOBBIX 33/1a4.

N3Biaexath nHGOpMAaLKMIO U3 TaOIUIl U THArPaMM,
WHTEPIPETUPOBATH TAOJUIHBIC JAHHBIC, ONPEACIIATh
HauOOoJbIIIee U HAUMEHBIIIEE U3 MPEICTABICHHBIX JaHHBIX

Harmsgnast reomerpusi.
Cummerpus

OceBast cuMMeTpus.
LlenTpanbHas

Pacno3znaBarh Ha yepTexkax U H300paKeHUAX, H300paxKaTh
OT PYKH, CTPOUTH C TIOMOIIbI0O UHCTPYMEHTOB (pUTYpy
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CUMMETpHUSI.
[TocTpoenune
CUMMETPUYHBIX
duryp.
[IpakTrueckas
pabora «OceBas
CUMMETPHUS».
CummeTtpusi

B [IPOCTPAHCTBE

(OTpe30K, JTIOMaHyI0, TPEYTOJIbHUK, IPIMOYTOJIbHUK,
OKPY>KHOCTb), CHAMMETPUYHYIO TaHHOH OTHOCUTEIBHO
MIPSIMOM, TOUKH.

HaxoauTs npuMepbl CUMMETPUU B OKPYKAIOIIEM MUDE.
MonenupoBarthb u3 6ymaru a8e (GUrypbl, CAMMETPHYHBIC
OTHOCHUTEJIBHO MIPSIMOI; KOHCTPYHPOBATH F'€OMETPUUECKUE
KOH(UTypaluu, UCTIOJIb3ys CBOWCTBO CHMMETPHUH, B TOM
YHCIIe ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccnenoBaTh CBOMCTBA U3YyYEHHBIX (PUTYD, CBSI3aHHbIE

C CUMMETPHEN, HCTIONb3Ys IKCIIEPUMEHT, HAOIIOACHUE,
MOJIEJTMPOBAHHUE.

O00CHOBBIBATH, OIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJICHUSI O CHMMETpHH (puryp

BoipakeHus ¢ OykBaMu

[Tpumenenue OykB
JUISL 3aIIUCH
MaTEMATHYECKUX
BBIPAKECHU I

Y IPEIJI0KEHU M.
bykBeHHbIE
BBIPAXKCHUS

Y YHCIIOBBIE
ITOICTAHOBKH.
bykBenHnbie
paBEHCTBA,
HaXO0XJECHUE

Hcnoab3oBaTh OyKBbI 1)1 0003HAYSHUSI YHUCEIN, ITPU 3alUCH
MaTeMaTUYeCKUX YTBEPKIACHUH, COCTABIISATh OYKBEHHbBIS
BBIPAYKEHUS 110 YCIOBUIO 3a/1a4U.

HccnenoBaTh HECTOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJIsl X 3aIKCH.

BbIYyMCJIATH 4MCTI0BOE 3HaYCHHE OYKBEHHOT'O BHIPAYKEHUS
IIPU 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh opMyJIbI: IEPUMETPA U ILTOIIATU
PsIMOYTOJIbHUKA, KBAJPATa; IJIMHBI OKPYKHOCTH, TUIOIIA/IA
KpYyra; BBINOJHATH BHIYUCIEHHS 110 3TUM (popmysam.
CocTaBiasaTh ()OPMYJIbI, BRIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; LIEHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEIBHOCTh, BpEMSsI, 00bEM
KOMIIOHEHTA. paOOoThI; BHIMOJIHATH BEIYMCIEHUS 110 3TUM (HOpMYyJIaM.
dopmyibl HaxonuTh HEM3BECTHBIN KOMIIOHEHT apru(METUIECKOTO
JNEUCTBUSA
Harisgnas reomerpusi. 14 YeThIpexyroiabHuK, M300pakaTh Ha HETUHOBAHHOM U KJeTYaToi Oymare
@urypsl Ha INIOCKOCTH IIPUMEPEI C UCIIOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYT OJIbHUKOB. | YETBIPEXYI'OJBHUKHU C 3aJaHHBIMUA CBOUCTBAMU:
[IpAMOYTOJIbHUK, C IapaJUIEIbHBIMU, ITEPIICHINKYJIAPHBIMH, PABHBIMHU

KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
JTaroHaJieH.
N3mepeHue yrios.
Buanr
TPEYrOJIbHUKOB.
[lepumetp
MHOTOYTOJIbHUKA.
[Tnomans Guryps.
DopMyJIbl
nepuMeTpa

U TUIOLIA/IH
IPSIMOYTOJIbHUKA.
[TpubmmxeHnHoe

HN3MCPCHUC IIJIOIIa AN

dburyp.
[IpakTrueckas

CTOpPOHAMHU, MPSMBIMU YIIaMH | JIp., PABHOOEIPEHHBIN
TPEYT OJIbHUK.

IIpennarare U 00CyK1aTh CIIOCO0OBI, AJITOPUTMBI
IIOCTPOEHHS.

HccaenoBarh, NCNONB3YS HKCIIEPUMEHT, HAOIOCHHE,
MOJIEJIMPOBAHKE, CBOMCTBA NPSIMOYTOJIbHUKA, KBApPaTa,
pa3duBaTh Ha TPEYTOJILHUKH.

O00CHOBBIBATH, ONPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUS O MPSAMOYTOJIbHUKE, KBaJApaTe, pacno3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPKICHUS.

N3mepsaTh U CTPOUTH C TOMOLIBIO TPAHCIOPTHPA YIJIbI,

B TOM YKCJIE€ B MHOT'OYTOJIbHUKE, CPABHMBATH YIJIbI;
PACIO3HABATH OCTpPHBIE, MIPSMBIE, TYNbIE, PA3BEPHYTHIEC YIJIbI.
PacnozHaBarb, M300paxaThb OCTPOYT OJIbHBIN,
MPSIMOYTOJIbHBIN, TYIOYT'OJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHMI TPEYTOJIbHUKH.

Beruunciasitb NEpUMETP MHOTOYT OJIbHUKA, IIJIOIIAb
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pabora «ILnomanp
KpyTa

MHOTOYTOJIbHHKA Pa30ueHUEM Ha MPSIMOYTOJLHUKH,

Ha paBHBIC (DUTYPHI, UCTIOIH30BATh METPUICCKUE CTUHUIIBI
M3MEPEHUS JIJTUHBI U IO TH.

Hcnosb3oBaTh NpUOIMKEHHOE U3MEPEHHe JTHH

U TUIONIA/ICH Ha KileTyaToi Oymare, mpuOImKeHHOE
W3MEpEeHNe JUTMHBI OKPYK KHOCTH, TUIOIIAIA KpyTa

[{o1o)xuTEILHEIE
Y OTPULIATEIIbHBIE YUCTIA

40

[{enbie yncna.
Monayns yncia,
reoMeTpuIecKast
UHTEpIIpeTaus
MoyJisl. YUCIOBBIE
MIPOMEKYTKH.
ITomoxxureabHbIC

Y OTpUIIATEIIbHBIE
yucia. CpaBHEHUE
MTOJIOKUTENBHBIX

U OTPHUIIATEIIBHBIX
YHCel.
Apudmernueckue
JICUCTBUS

C MOJOKUTECILHBEIMHI
U OTpULIATEIIbHBIMU
YHUCJIaMU.

Pemienne T€KCTOBBIX
3a71a4

IIpuBOAMTH PUMeEPBI UCIIOJIB30BAHUS B PEAIBHON KU3HU
MOJIOKUTENBHBIX U OTPULIATENBHBIX YUCETT.

HN300paxarh 1ebie YUCIa, MOJ0KUTEIbHBIC

Y OTPULATENIBHBIE YMCIIA TOYKAMU HA YUCJIOBOU MIPSMOW,
HCIOJIB30BATh YHUCIIOBYIO NIPAMYIO JIJI1 CDABHEHUS YU CETL.
IIpuMeHATH NpaBHJIa CPABHECHUS, YIIOPAAOYUBATD LIEIIbIC
YHUCIIa; HAXOAMTh MOAYJIb YUCIIA.

DopMyIMPOBATH NPABWJIA BEIYMCIICHHUS C MTOJOKUTEIIbHBIMU
Y OTPULIATEIIbHBIMU YUCIaMU, HAXOAUTH 3HAYEH U
YHCJIOBBIX BBIPAXKEHUM, COACPKAIIUX JECUCTBUSA

C TIOJIOKUTEBHBIMU U OTPULIATEIIbHBIMUA YUCIIaMU.
IIpuMeHATH CBOMCTBA CIIOKEHUS 1 YMHOXKEHUS

TUTs IpeoOpa3oBaHMs CyMM W MPOU3BEICHUI
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[IpencraBneHne JaHHBIX

[IpssmMoyroapHas
CHUCTEMa KOOpJHUHAT
Ha IIJIOCKOCTH.
KoopanHatsl ToOukn
Ha IJIOCKOCTH,
adcrcca

Y OpJMHATA.
Cronbuatbie

1 KPYrOBbIC
JMarpamMMel.
[IpakTrueckas

pabora «Iloctpoenue

Jarpamm».
Penienune TeKCTOBBIX
3a7a4, CoJIep KaIINX
JTaHHEBIE,
MpeICTaBICHHBIC

B Ta0JIMIIaX

U Ha JMarpammax

OO0BACHATH U WJUTIOCTPUPOBATH MOHATHE TTPSIMOYTOJIbHON
CHUCTEMBI KOOPAMHAT HA MJIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPJIMHATHOM IIOCKOCTH
TOYKH B (PUTYPHI 110 33TAaHHBIM KOOPJAMHATaM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurarh cTon0uaTbie U KPYroBbI€ TUArpaMMBbI;
HHTEPNPETUPOBATH JaHHbBIE; CTPOUTH CTOJIOUYATHIE
JIAarpaMMmbl.

HUcnonb3oBaTh HH(POPMALMIO, IPEICTABICHHYIO

B Ta0JMIax, HA AUArpaMmax Jijisi pelieHus: TeKCTOBBIX 3a7a4
Y 33724 U3 PEATbHOMN KU3HU

Harnsinnas reometpus.
®urypsl B MpoCcTpaHCTBE

[IpsstMOyronbHBIN
napajuieJenuIe]I,
KyO, mpu3ma,
nupamuja, KOHyc,
UUJTUH]IP, 11ap

u cepa.
N306paxenue

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMCHIBATH
NUpaMUy, IpU3MY, LIWIKHAP, KOHYC, IIap, H300paaThb UX
OT PYKH, MOEJIUPOBATH U3 OyMaru, riacTUINHA, IPOBOJIOKH
u Jp.

IIpuBoauTh NpuMepbI OOBEKTOB OKPYKAIOILIETO MUPA,
UMEIOIINX (POPMbI HA3BAHHBIX TEJL.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILNHA, peOpO, TPaHb,
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MPOCTPAHCTBEHHBIX
¢buryp. IIpumepsr
pa3BEpPTOK
MHOTOTPaHHUKOB,
UUJIMH]Ipa U KOHYCA.
[IpakTnueckas
pabora «Co3nanue
MoeJen
POCTPAHCTBEHHBIX
buryp».

ITonsiTHe 0OBEMa;
CAMHULIBI U3MEPEHUS
o0peMa. O0bemM

OCHOBaHHE, BBICOTA, PAANYC U AUAMETP, pa3BepTKa.
N3yuarth, CNob3ys IKCIIEPUMEHT, HAaOIIOIeHIE, N3MEPEHHE,
MOJIEJIMPOBAaHKE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHbBIX TN, BHIABJIATH CXOACTBA

U Pa3JIMYMs: MEXYy TUPAMUION U ITPU3MOM; MEXKITY
HWIMHIPOM, KOHYCOM U IIapOM.

PacnosHaBaTh pa3BepTKu Napauienenunena, Kyoa, mpu3Msl,
NUPaMHU[Ibl, KOHYCA, IMJIUHAPA; KOHCTPYMPOBATH JIaHHBIE
TeNa U3 pa3BepTOK, CO3/1aBaTh UX MOJIEIH.

Co3naBath MoJeJIM MPOCTPAHCTBEHHBIX (puryp (u3 Oymaru,
MIPOBOJIOKH, MJIACTUIIMHA U JIp.)

N3MepsaTH HA MOAeJSIX: ITUHBI peOep MHOTOTPAaHHHUKOB,
JTUaMETp Iapa.

IPSIMOYTOJILHOTO BoiBoguth ¢opmyay o0bemMa npsMOYyroabHOTO
napasuiesenumena, napasuieienumnesa.
Ky0a, hopmyIsl Boruncasats no popmysiam: 060beM NpSIMOYTOITHHOTO
o0bema napasuiesienumnena, Kyoa; uCroiab30BaTh €IMHULBI H3MEPEHUS
00beMa; BBIYMCIATH 00bEMBI TEJl, COCTABIEHHBIX U3 KYOOB,
napaijieNienuIeoB; pemaTh 3a4a4u C pealbHbIMU JaHHBIMU
[ToBTOpenue, o0o0IIeHHE, 20 [ToBTOpEHNE Bbrunc/siTh 3Ha4€HNS BBIPAXKEHHI, COAEPHKAIINX

CUCTEMAaTHU3aluA

OCHOBHBIX ITOHSITUHN
1 METOJIOB KypCOB
5 1 6 KJIaccoB,
000011ICHIE

HaTypaJIbHBIC, 1IEJIbIE, TOJIOKUTEIBLHBIC U OTPUIIATEIbHBIC
qucia, OOBIKHOBEHHBIC M ICCITUYHBIC POOH, BHITIOJIHSITH
npeoOpa3oBaHuUs YUCEI U BRIPAXKCHUM.

Bpi0upatb cnoco0 cpaBHEHUS YUCENl, BHIYUCICHUH,
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U CUCTEMATHU3alHU
3HAHUU

NPUMEHSATH CBOMCTBA apU(PMETUUECKUX IEUCTBUM

JUISL pallMOHAIM3ALUU BBIYUCIICHU .

Pemiare 3a1a4um 13 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PELICHUS 3a1a4 U3 IPYTUX
IIPEAMETOB.

PemiaTe 3a1aun pa3HbIMHU CIIOCO0AM U, CDABHUBATD,
BbIOUPATH CIOCOOBI PEILICHUS 3aJa4H.

OcyuiecTB/IsITh CAMOKOHTP 0JIb BBITIOJIHSAEMBIX IEVCTBUN
Y CaMOIIPOBEPKY PE3YJIbTaTa BBIYUCICHUM

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170
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INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIBTATAM OCBOEHMUS
OCHOBHOI OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUSA

IHO MATEMATHUKE

B denepaibHBIX U pErHOHATIBHBIX MPOIEAYpPax OLEHKU KadecTBa OOpa3oBaHUS
UCIIONB3YeTCs MepeueHb (KoAu(pUKaTop) paclpeeeHHbIX MO KjaccaM MPOBEPsSeMbIX
TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTENbHOM MPOrpPaMMBI
OCHOBHOTO 00IIIEro 00pa3oBaHMs U JIEMEHTOB COJICP)KAHMS 110 MATEMATHKE.

5 KUIIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTe/ILHOM
MporpamMMmabl

Kon [IpoBepsieMble MpeIMETHBIE PE3YJIbTATBl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pazoBaTeIbHON TporpaMMbl OCHOBHOT'O 00I1IETO 00pa30BaHUs
pe3yJsbTara

1 Yuca U BBIYUCIEHUS
11 [TonumaTh ¥ TpaBUIBHO YHOTPEOJATH TEPMHHBI, CBSI3aHHBIC
' C HaTypaJbHBIMH YHCJIaMH, OOBIKHOBECHHBIMH U JICCATUIHBIMU JIPOOSIMH
19 CpaBHMBaTh U YHOPSAOYMBATH HATypalbHbIE YMHCIA, CPaBHUBATH

B IIPOCTEHTITNX CITydassXx OOBIKHOBEHHBIE APOOH, IECATUYHBIE TpOoOH

COOTHOCHTH TOYKY Ha KOOPJAWHATHOW (YUCIOBOM) MPAMOM
1.3 C COOTBETCTBYIOIIUM €1 YHCIIOM U M300pa)kaTh HATYPAJIbHbIE YUCIIA
TOYKaMHU Ha KOOPAMHATHOM (YMCIOBOI) NpIMO

BoimonHsaTe apudmeTnueckue ASMCTBUS C HATypajlbHBIMU YHCIaMH,

1.4 N
C OOBIKHOBEHHBIMH JAPOOSIMU B TIPOCTEHIITNX CIydasX
1.5 BrIimonHATh npoBepKy, NPUKUIKY pe3yIbTaTa BEIYUCICHUN
1.6 OKpyrasTh HaTypajabHbIC YHUCIIA
2 Perttennie TEKCTOBBIX 3a1a4
21 PemmaTh TekcTOBBIC 33141 apUPMETHIECCKUM CIIOCOOOM M C TIOMOTITHIO
' OpPraHN30BaHHOTO KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB
Pemrarp  3amaum, coaepikamide — 3aBUCHUMOCTH,  CBSI3BIBAIOIIIHE
2.2 BEJIMUMHBL: CKOPOCTb, BpPEMs, PpACCTOSIHUE, I1I€Ha, KOJUYECTBO,

CTOUMOCTH
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2.3

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMBbI, TAOJUIIBI, 0003HAYCHUS TIPH
peIICHUH 3a1a4

2.4

[Tonb30BaThCs OCHOBHBIMU E€OWHHUIAMH HW3MEPEHUS: ILIEHBI, MAaCCHI,
pacCTOsiHUSl, BPEMEHU, CKOPOCTH, BBIpaXaTb OJHU  €IUHUIIBI
BEJIMYMHBI YEPE3 IPYTHE

2.5

M3Bnekars, aHaIM3UPOBATD, OLICHUBATH uH(pOpMAIHUIO,
Npe/ICTaBICHHYI0O B  Talnuile, Ha CToj04YaToOl  Jauarpamme,
UHTEPIPETUPOBATh MPEICTABICHHbBIE TaHHbIE, UCIOJIb30BaTh JIAHHbIC
IIpU peLlIeHUH 3aa4

HaI‘JISI,Z[HaH reomMeTpus

3.1

[Tonb3oBaTbCsi TEOMETPUUECKUMHU TOHSTHSAMU: TOYKa, MpsAMas,
OTPE30K, Jy4, YT0Jl, MHOTOYT OJIbHUK, OKPYKHOCTb, KPYT

3.2

[IpuBonuTh mMpUMEPHl OOBEKTOB OKPYXKAIOMIETO MHUpPaA, HMEIOIIUX
(dbopMy U3yUYEHHBIX T€OMETPUUECKUX PUTYp

3.3

Hcnonp30BaTh TEPMHUHOIOTHIO, CBSA3aHHYIO C yrjaMu: BepIIMHA
CTOPOHA; C MHOTOYTI'OJIbHUKAMU: yroJl, BEpIIMHA, CTOPOHA, JUArOHAalIb;
C OKPYKHOCTBIO: paiuyC, THAMETP, LIEHTP

3.4

N300pakaTh U3ydeHHBIE TEOMETPUUECKUE (PUTYpPHI HA HETMHOBAHHOM
U KJIETYaTON OyMare ¢ ImOMOIIbIO UPKYIIS U TUHEHKH

3.5

HaXOI[I/ITB OJIMHBI ~ OTPE3KOB  HCIOCPCACTBCHHBIM  MU3MCPCHHEM
C IIOMOIIBIO J'IHHGIZKPI, CTPOUTL OTPC3KHU 33}13_HH0171 JAJIMHBI; CTPOUTH
OKPYXHOCTB 3aJIaHHOI'O paJanyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa
JUIL X TIOCTPOEHUS, BBIUUCIICHMSI IUIOLAAN U IEPUMETPa

3.7

BoruucasTs nepumeTp U Iionaab KBaapara, npsiMoyrojibHuKa, Guryp,
COCTaBJICHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM 4ucie QUrYyp,
M300paXEHHBIX Ha KJIeT4aTon Oymare

3.8

Ilonp30BaThCsl OCHOBHBIMM MCTPHYCCKHUMHU CIWMHHUIAMH HN3MCPCHUA
JJINHBI, INIOMAAH; BbIPAKaTb OAHU CAWMHHUIBI BCIINYHWHBI YCPC3 APYIHUC

3.9

PacnioznaBarh napasienenurmnesi, Kyo, HCIOJIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, pedpo, TpaHb, UBMEPEHUs; HAXOAUTh H3MEPEHUS
napasenenumnesna, kyoa

3.10

Beruncnare  o0bem  kyOa, mapauienenumnena 10 3aJlaHHBIM
HU3MEPEHUSM, MOJIB30BAThCS CIMHUIIAMHA H3MEPEHUsI 00beMa

3.11

Pemiate HecIOXHBIE 3ala4ii Ha UBMCPCHUC T'COMETPHUICCKHUX BCIIMYHNH
B IPAKTUYICCKUX CUTYyalIUAX
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IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon

HpOBGpHCMBIﬁ QJICMCHT COACPIKAHNA

1

HatypanbHbie yncia v Hylb

1.1

HarypanbHoe uucino. Pan HatypanbHbix uucen. Ywucno 0. M3o00paxeHue
HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPJUHATHOM (YMCIIOBOM) MPIMOM

1.2

ITosunmonnas cucrema cuucieHus. Pumckas Hymepanus. JlecaruyHas
CUCTEMa CYUCIICHUSA

1.3

CpaBHEHHE HATypaJIbHBIX YHUCEN, CPABHEHHE HATYPAJbHBIX YHUCEI C HYJEM.
OxpyrieHue HaTypajabHbIX YUCEI

1.4

CnoxxeHue, BBIYMTAHHWE, YMHOKEHHE W [IEJICHUE HaTypalbHbIX YHCEIL
CBOMCTBO HYJISI TPU CIOXKEHUHU, CBOWCTBA HYJIS U €AUHULIBI TP YMHOXKEHUU.
[lepemecTuTeNlbHOE U COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS
Y YMHOXEHUSI, PACTIPEACIUTENLHOE CBOMCTBO (3aKOH) YMHOKEHUS

1.5

Ucnonb3oBanue OykB i 0003HAYEHUsST HEU3BECTHOIO KOMIIOHEHTA
U 3allUCU CBOMCTB apU(PMETUUECKUX TEUCTBUIN

1.6

Jlemurenn W KpaTHbIE 4YHWCTa, pas3liokeHWe Ha MHoxuTend. [Ipocteie
1 cocTtaBHble uncha. [Ipusnaku nemamoctu Ha 2, 5, 10, 3, 9. /lenenune ¢ octatkom

1.7

CreneHp ¢ HaTypaJibHbIM IIOKa3aresieM. 3aluch YWCIa B BHUJIE CYMMBbI
Pa3psIAHBIX CIAraeMbIX

1.8

UucnoBoe BbIpakeHHE. BpluncieHWe 3HAYEHHM YHCIIOBBIX BBIPAXKEHUM,
MOPANOK BBINOJHEHUS JEUCTBUU. FICmonmb30BaHWE NIPU  BBIYMCICHUAX
MEPEMECTUTEIILHOTO W COYETaTeJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS
Y YMHOXEHMUS, PACIIPEICIIUTENBHOIO CBOMCTBA YMHOKECHUSA

Hpobu

2.1

IIpencraBnenne o papoOM Kak cHnoco0€ 3amUCH  YacTH  BEIMYUHBI.
OObIkHOBEHHBIE IpoOu. [IpaBuibHBIE 1 HENPABHIbHBIE JpoOU. CMelIaHHas
poOb, MpeACTaBlICHUE CMEIIaHHOW NpoOW B BHUAE HEMPABUWILHOW IpoOH
Y BbIJIEJICHHUE LIEJIOM YacTy YKcia U3 HenmpaBUibHOU apodu. M3o0paxeHue
JIpo0eil TOUKaMH Ha YMCIIOBOW MPSMOI

2.2

OcHoBHOe cBoicTBO apodu. Cokpaiienue npooeil. [lpuBenenue apoOu
K HOBOMY 3HameHarento. CpaBHEHHE ApooOeit

2.3

CrnosxeHue U BeIYUTaHUE ApoOeid. Y MHOKEHHE U JieJIeHnEe Apo0Oeii, B3BaUMHO-
oOpartHble Apoou. HaxoxaeHne 4acTu 1eiaoro U Uesaoro no ero 4acTu

2.4

Hecarnunas 3anuchk apooOei. [IpencraBieHne AeCATHYHOM APOOH B BHJIEC
OOBIKHOBEHHOU. M300paskeHrne NeCATUYHBIX APOOeH TOUKaMU Ha YKMCIOBOM
npsimoii. CpaBHEHHUE NECATUYHBIX IpoOei
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ApupmMernyeckre JEUCTBHS C JECATUYHBIMH Jpo0saMu. OKpyrieHue

2.5 .
JECATUYHBIX ApoOeit
3 Pemenue TekcTOBBIX 3a1a4
3.1 Pemenne TekCTOBBIX 3a/1a4 apu(PMETHIECKUM CTIOCOOOM
39 Pemenue nmornueckux 3amad. Pemenue 3amad nepedbopoM BceX BO3MOXKHBIX
' BapuaHTOB. Vcobp30BaHue MIPH pEIIEHUH 3a/1a4 TabJIUIl U CXEM
Pemenue 3amad, copepkamux 3aBUCUMOCTH, CBS3BIBAIOIINE BEITMYUHBIL:
33 |CKOPOCTb, BPEMS, PacCTOSIHNE, LICHY, KOTHYECTBO, CTOMMOCTD. Enunautisn
WU3MEPEHUS: MacChl, 00beMa, IICHBI, PACCTOSHUS, BpEMEHH, CKOPOCTH. CBS3b
MEXy €AMHUIIAMA U3MEPECHUSI KaXKI0W BETUINHBI
3.4 Perienrie OCHOBHBIX 3a/1a4 Ha IpoOH
3.5 [IpencraBnenue TaHHBIX B BHUjIE TaOJMII, CTOIOYATHIX JHArpaMM
4 Harnsanas reomerpus
Harmsnaeie mpencrtaBiaeHuss o ¢urypax Ha TUIOCKOCTH: TOYKa, MpsSMas,
4.1 OTPE30K, JIy4, yroJy, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYr. YTOIL
IIpssmoi1, OCTpPBI, TYIIOW U Pa3BEPHYTHIN YIJIbI
JlnrHa oTpe3ka, MeTpUUECKUE SIMHUIIBI JTUHBL. [|TinHa TOMaHOH, IEpUMET]
4.2 MHOIOYrojibHHKa. V3MepeHne W NOCTpOEHUE YIJIOB C  I[OMOUIBIO
TPAHCTIOPTHPA
43 Harnanueie npencrabienus o (urypax Ha TJIOCKOCTH: MHOTOYTOJIbHHK,
' MPSIMOYTOJILHUK, KBAJPaT, TPEYTOJLHUK; O paBEHCTBE (PHUTYp
N300paxenue ¢uryp, B ToM uuciae Ha kierdatoir Oymare. Iloctpoenue
44 KOHQUTYypanuii M3 YacTe MNpsAMoOM, OKPYKXHOCTH Ha HEJIWHOBAHHOU
' u Kkierdato Oymare. Vcmomb3oBaHWE CBOWCTB CTOPOH U YIJIOB
MPsIMOYTOJIbHUKA, KBaJpaTa
[[romans  mpsSAMOYroidbHUKA W MHOTOYTOJBHHUKOB,  COCTaBJICHHBIX
4.5 | U3 NpsAMOYTOJIHUKOB, B TOM 4YHcie (UTYpP, H300paKEHHBIX Ha KJIETYATON
Oymare. EnuHuiibpl uaMepeHus miomaan
Harnsnneie MpeJICTaBIICHUS 0 IPOCTPAHCTBEHHBIX dburypax:
MPsIMOYTOJIbHBIN Mapajuienenures;, Kyo, MHororpaHHukud. M3o0pakeHue
4.6 | mpocTeHIIMX MHOTOIPAaHHUKOB. PasBepTku Kyba W mMapaljienenumnesaa.
Coznanue mMojeneil MHOTOrpaHHUKOB (U3 Oymaru, MpoBOJIOKH, IJIACTHIIMHA
U JIPYTUX MaTepHUaioB)
4.7 O0beM TPSIMOYTOJIBHOTO Mapajienenurnena, Kyoa. EnUHUIBI U3MepeHus

o0beMa
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6 KIIACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
MpOrpaMmblI
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pazoBaTenbHOM MporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHuUs
pe3yJbTara
1 Yucna v BBIYUCICHUS
3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUIAMHU YUCEIT
1.1 U crioco0aMu uX 3aMucH, NEPEXOaUTh (€CIU ATO BOZMOXKHO) OT OJJHOM
(OpMBI 3aMKCH YUCIIA K APYroi
19 CpaBHUBaTh U YHOPSAOYMBATH IIEJIble 4YHKCIa, OOBIKHOBEHHBIE
' U JICCITUYHBIC JPOOH, CPABHUBATH YHCIIA OJTHOTO M Pa3HBIX 3HAKOB
BemmonHsTh,  coueTas  YCTHBIE WM THCHBMEHHBIE  IIPHEMBI,
13 apugMeTH4YecCKrue JEUCTBUS C HATypaJbHBIMU M LEJIbIMH YHUCIAMH,
' OOBIKHOBEHHBIMU U JCCATUYHBIMH JIPOOSMH, TOJIOKUTEIHHBIMU
U OTPUIATEIbHBIMU YHCTIAMU
BoruucisaTh 3HaY€HUS YMCIOBBIX BBIPAKEHUH, BBITOIHATH MPUKUAKY
14 U OIIEHKY pe3yJbTaTa BBIYUCIICHHM, BBITIOJHATH MPeoOpa3zoBaHUS
' YUCJIOBBIX BBIPAKEHUNW HAa OCHOBE CBONCTB apu(PMETHUECKUX
JNEUCTBUU
15 OkpyrasTh 1eTble YWUcia W JECATUYHBIE JApoOU, HAXOIUTH
' MPUOTTNKEHUS YUCE
COOTHOCUTB TOUKY Ha KOOPIMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I
1.6 YUCIIOM M M300pakaTh YMClIa TOYKAMH Ha KOOPIWHATHOW MPSIMOiA,
HAXOJIUTh MOJYJIb YUCIIA
17 CooTHOCUTP TOYKY B MPSMOYrOJbHOW CHUCTEME KOOpAMHAT
' C KOOpJIMHATAMH 3TOH TOYKH
18 OkpyrasTe LeTble YuciIa W JECATUYHBIE JApoOH, HaAXOAWUTh
' NPUOTIKEHUS YHCET
2 UucnoBble 1 OYKBEHHBIE BBIPAYKEHUS
[Tonumate U ynoTpeOasTh TEPMUHBI, CBSI3aHHBIC C 3AIUCHIO CTCTICHU
2.1 Yyyciaa, HAXOAWTh KBaApaT M KyO 4YHCIIA, BBIUKMCIATH 3HAYCHHS
YUCJIOBBIX BBIPAKEHHM, COACPKAITUX CTETICHU
99 [Tonb3oBaThCs MpU3HAKAME JIETUMOCTH, PACKJIaIbIBaTh HATYpaJbHbBIE

YHrCJia Ha IIPOCTBIC MHOXKXHUTCIIN
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2.3

[Tonp3oBaThCs MacITabOM, COCTABIIATH MPONOPLUUN U OTHOLIEHUS

2.4

Ucnons3oBaTh OyKBBI Il  OOO3HAYEHUs] 4YHCEN TMPU 3aMUCH
MaTeMaTUYECKUX BBIPAKEHUM, COCTaBISITh OYKBEHHBIC BBIPaKEHUS
U (hOpMYyIIbl, HAXOIUTh 3HAUYCHUSI OYKBEHHBIX BBIPAKCHUI

2.5

HaxoauTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemienne TeKCTOBBIX 3a7a4

3.1

Pemmars MHOTOITIarOBBIC TEKCTOBBIC 331a49M APHU(PMETHUSCKIM CITOCOOOM

3.2

Pemiate 3aa4u, CBA3AHHBIC C OTHOIICHUEM, IIPOIOPIHUOHAIBLHOCTBIO
BCJIMYMWH, NPOUOCHTAMH, pPCIIaTb TPU OCHOBHBLIC 3ad/la4iM Ha I[pO6I/I
" IPOUCHTLI

3.3

Pemware  3amauyu, coaepikalMe  3aBUCHUMOCTH,  CBSA3BIBAIOLLKE
BEJIMYUHBI: CKOPOCTb, BpEMsl, pPACCTOSHHE, LIEHY, KOJNYECTBO,
CTOMMOCTb, TTPOM3BOAUTEIHHOCTD, BpeMsi, 00beM paboThl, HCTIONb3Ys
apudmMeTnyecKkue JEHCTBHUS, OICHKY, NPUKHIKY; TOJB30BaTHCS
€AMHULIAMHU U3MEPEHHS COOTBETCTBYIOINX BEJINYNH

3.4

CocTaBisITh 6YKBCHHBI€ BbIPAKCHHUA 110 YCJIOBHIO 3a1d4U

3.5

W3pnekarp  uHpOpMaIMIO,  NPEACTaBICHHYHO B Ta0auIax,
HAa  JUHEHHOW, CcTOjNOYaTroil  WIM  KpYroBOM  JHarpamMmax,
WHTEPIPETUPOBATh NIPEACTABICHHBIE JAHHBIE, UCIIOJIB30BATh TaHHBIC
IIPU PELICHUH 3a]1a4

3.6

[IpeacraBnsate wuHOpPMAIUIO C TOMOIIBIO TaOJUIl, JIMHEHHOM
U CTOJ0YATON ArarpaMmm

Harnsnnasa reomerpus

4.1

[IpuBoauTh mHpHMeEpbl OOBEKTOB OKPYXKAIOMIETO MHUpPA, HMEIOIINUX
(dopMy M3YyUEHHBIX T€OMETPHUECKUX IJIOCKHUX M MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX 1 CHMMETPHYHBIX (HUTYD

4.2

N300paxkaTh C MOMOIIBIO IUPKYJS, JIMHEWKH, TPaHCIOPTUPA
HAa HEJIVMHOBAHHOW M KJIETYaTO OyMare u3y4eHHbIE IUIOCKHE
reoMeTpudeckrue GUrypbl 1 KOHQUTrypauuu, CAMMETPUYHBIE (PUTYPBI

4.3

[lonp30BaThCs TEOMETPUYECKHMMU MOHSATUSMH: PABEHCTBO (QUryp,
CUMMETPHUS; WCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3AHHYIO
C CUMMETPHEN: OCb CUMMETPHH, LIEHTP CHMMETPUN

4.4

Haxonuts BETMUMHBI YIJI0B U3MEPEHUEM C ITIOMOIIBIO TPAHCIIOPTHPA,
CTPOWUTH YIUIBI 3aJaHHOW BEJIMYMHBI, IOJIB30BATHCS NPHU PELICHUU
3a71a4 TPaJlyCHOM MEPOU YIJIOB, PACIIO3HABATh HA YEPTEXKAX OCTPBIN,
IIPSIMOM, Pa3BEPHYTHIN U TYIIOU YIJIbI
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4.5

BreraucaaTs JJINHY HOMaHOﬁ, IIEpuMeETp MHOT'OYT' OJIbHHKA,
I[IOJIb30BATHCA CAWMHHUIAMU HU3MCPCHHA JJIMHBI, BbIpAXXaTb OJHHU
CAWHHUILBI UBMCPCHUA OJIMHBI YCPC3 APYIUC

4.6

Haxonuts, HCTIONIB3YysI UEPTEHKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITYTH Ha KBa{PATHOU CETKE

4.7

Boruucnsate mnomanas Guryp, cOCTaBiICHHBIX U3 MPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa30MEHUE Ha MPSAMOYTOJIHHUKH, HA PaBHBIC (UTYPHI,
JNOCTpauBaHUE 10 TNPSMOYIOJIbHUKA, IIOJb30BaThCSI OCHOBHBIMU
€OAMHUIAMHU H3MEPEHUsS IUIOMIAAW, BBIpaXaTb OIHU EIUHHIbI
V3MEPEHHUS TUIONIAAU Yepe3 Apyrue

4.8

PacniozHaBath Ha MOZAENAX M HM300paXKEHUSAX NUpPaMHUAY, KOHYC,
WIMHIpP, HCIOJIBb30BaTh TEPMHUHOJOTHIO: BEpIIKMHA, pedpo, T'paHb,
OCHOBAaHUE, pa3BepTKa

4.9

N300paxkaTs Ha KJIeTYATON Oymare mpsiMOYTOJILHBIN TTapaijIeICTTHIIE]T

4.10

Bbruncnare 00beM NpSAMOYroJbHOIO —MapajuleNenuiena, Kyoa,
MOJIb30BaThCSl OCHOBHBIMU €AMHUIIAMH U3MEPEHHS 00beMa

4.11

Pemarr HecnoXHEBIC 3aa9YM Ha HaXOXICHHUC TI'COMCTPUYCCKHX
BCIIMYHH B ITPAKTUYICCKUX CUTyallUAX

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon IIpoBepsieMBbIl DIIEMEHT COAEPKAHUS
1 HarypanbHeie uncia
Apudmernueckue IEHCTBHS ¢ MHOTO3HAYHBIMU HATypajJbHBIMUA YHCIIAMHU.
11 YucnoBble BbIpAKEHUS, MOPAJOK JEHCTBUI, HCHOIb30BAaHUE CKOOOK.
' Hcnonp3oBaHue NMpH BBIYUCICHUSAX MIEPEMECTUTEIHLHOIO U COUETATEIHHOTO
CBOICTB CJIOXKEHUSI 1 YMHOXKEHHSI, PacIpeIeMTEeIbHOTO CBOMCTBA YMHOKEHHS
1.2 OxpyrieHue HaTypaibHbIX YUCEIl
13 JlenuTtenu n KpaTHbIE YHCIIA, HAMOOIBIINNA OOLIUI NEIUTENh U HAUMEHBLIEE
' obuiee kpatHoe. J[eTMMOCTh CyMMBI U ITPOU3BEACHUS
1.4 JleneHue ¢ ocTaTKOM
2 Hpobu
21 OObIKHOBEHHAas! JpoOb, OCHOBHOE CBOMCTBO ApPOOH, COKpalleHue IpoOei.
' CpaBHeHUe U yopsiiouMBaHue 1pooei
29 Pemenue 3a1ay Ha HAXOXAEHUE YaCTH OT LEJIOT0 M LEJOro MO €ro 4acTH.

JpoOHOe 4nciIo Kak pe3yabTaT IeIeHHs

115



denepanpHas pabouas mporpamma | Marematuka. 5—9 kinacchl (6a30BbIl yPOBEHB)

[IpenacraBnenue JecATUYHOW JpoOM B BHUJAE OOBIKHOBEHHOM JIpoOu

2.3
Y BO3MOXKHOCTb IIPEJCTaBICHNs OOBIKHOBEHHOU JpOoOU B BUE JECITUUHOM
Jlecsituunble aApoOM U MeTpUYecKas cucremMa Mmep. ApudpmeTuueckue
2.4 | IeUCTBUS W YHUCJIOBBIC BBIPAKCHUS C OOBIKHOBEHHBIMH U JCCSITHYHBIMU
JIPOOSIMHU
25 OtHomieHue. JleneHne B JaHHOM OTHOLIEHMH. MacmTad, Mponopuus.
' IIpruMmeHenune mponopuui Mpy pEeUICHUH 3a1a4
[Tonsitue mporeHTa. Beruucienne mporieHTa OT BETUYUHBI M BEITMYUHBI
2.6 | 1o ee mpoieHTy. BeipaykeHne mpoIeHTOB AECATUIHBIME Ipo0siMu. Perenue
3aJ1a4 Ha MpOIEHThI. BrIpakeHre OTHOIIEHUS BEJIMYMH B MPOLIEHTaX
3 [TonoxxutenbHbIE U OTPULIATENBHBIC YUCIIA
[lonoxurenpHble U OTpULATENbHBIE Uyncia. Llensle yncna. Moayne uucna,
3.1 |reoMerpuueckas HHTepIpeTaluss MOAyJs uucia. M3o0paxkeHuwe yucen
Ha KOOpAMHATHOU npsMoi. YucaoBsle mpoMeKyTKkU. CpaBHEHHE YHCET
39 Apudmernueckue ACUCTBUA C TOJOXKUTEIBHBIMA M OTPUIATEILHBIMU
' YHCIaMH
[TpsimoyronbHas cucTteMa KOOpAMHAT HA IIOCKOCTH. KoopAawHAThl TOYKH
3.3 |Ha miockoctH, abcumcca u opauHara. lloctpoenwe Touek u  GuUryp
Ha KOOPJIMHATHOM TNIOCKOCTH
4 ByKkBeHHbIE BBIpAKEHUS
[Ipumenenne OykB 1O 3alUCH  MAaTEMaTUYECKHX  BBIPAKCHUH
41 u npemioxeHud. CpoicTBa apudmernueckux JeHCTBUU. bBykBeHHbIE
' BBIPAYKEHUS U YMCIIOBBIE TIOJICTAHOBKHU. byKBEHHBIE paBEHCTBA, HAXOXKICHHUE
HEN3BECTHOI'O KOMITIOHEHTA
49 ®opmynbl, HOpMyNbI IEpUMETpa U IUIOMIAIU MPSMOYTOJbHHUKA, KBaIpara,
' o0beMa mapajjienenuiena u Kyoa
5 Penrenue TeKCTOBBIX 327124
5.1 Perienne TeKCTOBBIX 337124 apu(METHUECKUM CIIOCOOOM
5 o Pemenue nornueckux 3agau. Pemenue 3anad nepeGbopoM Bcex BO3MOKHBIX
' BapHaHTOB
Pemenne 3amau, copepKamux 3aBUCHMOCTH, CBSI3BIBAIOIINX BEIWYUHBL:
CKOpOCTb,  BpE€Ms, pacCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb,
5.3 | MpOM3BOAMUTENHHOCTH, BpeMsi, 00beM paboThl. EAMHUIIBI H3MEPEHUsI: MacCHhl,

CTOMMOCTH, PaACCTOsAHUSA, BPEMCHH, CKOPOCTH. CBs3b MCXKAY CAWMHHULIAMU
HU3MCPCHUA Ka)K,HOI;'I BCJIMYHMHBI
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denepanpHas pabouas mporpamma | Marematuka. 5—9 kinacchl (6a30BbIl yPOBEHB)

Pemenue 3a1a4, CBSA3daHHBIX C OTHOHNICHHUCM, IIPOIIOPHUOHAJIBbHOCTBIO

54
BEJIMYMH, TPOIIEHTaMU; PEIICHUE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIIEHTHI
55 Onenka W TpPUKHIKA, OKpyrieHue pesynbrata. CocTaBieHHe OYyKBEHHBIX
' BBIPQKCHUI 10 YCIIOBHUIO 3a/1a4H.
56 [IpencraBneHre NaHHBIX C MOMOIIBIO Tabmuil u Auarpamm. CromOuaTsie
' auarpamMmbl. YTeHUE KPyroBbIX AHarpaMmm
6 Harnsannas reomerpust
6.1 Touka, mnpsmasi, OTpe30K, Jyd, Yrojd, JIOMaHas, MHOTOYIOJIbHUK,
YETHIPEXYTOJBbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3aunmHoe pacnosoxeHue IBYX MNPSMBIX Ha IJIOCKOCTH, IapajulesibHbIE
' npsIMble, IEPIEHANKYISPHBIE MTPSIMBbIE
6.3 N3mepeHne paccTOSHMUN: MEXAy ABYMsS TOYKAMM, OT TOYKH JIO MPSMOIA,
' JUIMHA MaplIpyTa Ha KBaJIpaTHOM CETKe
6.4 | lI3MmepeHue 1 NOCTPOEHUE YIIIOB C MOMOLIBIO TPAHCIOPTUPA
65 Buael TpeyroJbHUKOB: OCTPOYTOJIBHBIN, MPSAMOYIOJbHBIN, TYNOYTOJIbHBIM,
paBHOOEIPEHHBIN, PABHOCTOPOHHUN
6.6 YerpipexyroiapbHUK. [IpsSIMOYronbHHMK, KBaJpaT: HCIOJIb30BaHUE CBOICTB
' CTOPOH, YIJIOB, JHAroHajen
N300paxkenne reomerpuueckux (Uryp Ha HEIMHOBaHHOW Oymare
6.7 |c WCIONb30BaHMEM LUPKYJS, JHUHEHKH, YroJbHHMKA, TpPaHCIOPTHpA.
[TocTpoeHus Ha keT4aTon Oymare
6.8 | Ilepumerp MHOTOYTOJIbHHUKA
[lonsatue  mmomaaun  GUTYpbl, EOUHUIBI  U3MEPEHUS  TUIOLIAIH.
6.9 | IIpubnmxeHHoe u3MepeHue miomanu Guryp, B TOM 4HCIe Ha KBaIpaTHOM
CEeTKe
6.10 | [IpuGamxeHHOE U3MEPEHHE JJIMHBI OKPYKHOCTH, TUIOMIAIH Kpyra
6.11 Cummerpusi:  UeHTpalibHasg, oceBasi U 3epkaibHas. [loctpoenue
' CUMMETPHUYHBIX (DUTYD
Harnsgasie PECTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuiesienumes, Kyo, npusma, nupaMmua, KOHyc, HMIUHAP, map U cdepa.
6.12 N300paxxenne  mpocTtpaHcTBeHHbIX  (uryp.  I[lpumepsl  pa3BepTok
' MHOTOTPAaHHUKOB,  LOWIMHApa ©  KoHyca. Co3pmaHue — Mopeneu
MPOCTPAHCTBEHHBIX (hUryp (M3 Oymaru, MpoBOJIOKH, MNIACTUIIUHA U IPYTUX
MaTepHaoB)
6.13 [Tonsitue oobema, eqUHUIBI U3MepeHus oobeMa. OObeM TPSIMOYTOJIBLHOTO

napajuienenumnena, kyoa
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YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Maremaruka: 5-i kiacc: 6a30BbIi YPOBEHbB: YUEOHUK: B 2 HACTSIX; 3-€ U3JIaHUE,
nepepadoranHoe Bunenkun H.S1., XKoxos B.1., UecnokoB A.C. u ap. AKIMOHEPHOE 00IIECTBO
«M3parenscTBO «lIpocBemenue»

* Maremaruka: 6-if kjacc: 6a30BbIil ypOBEHb: YU€OHUK: B 2 HaCTAX; 3-€ U3/IaHUE,
nepepadoranHoe Bunenkun H.S., XKoxos B.1., UecHokoB A.C. u ap. AKIIMOHEPHOE 00IIECTBO
«M3parenscTBO «lIpocBemenue»



