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PABOYAS IMPOI'PAMMA YUEBHOI'O ITPEJIMETA
«MATEMATHUKA»
OCHOBHOE OBHIEE OBPA30BAHUME
5-9 KJIACCbI

1. HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma mo MaTeMaTHKe Ha YPOBEHb OCHOBHOTO 00IIero o0pa3oBaHus Juisio0yJaromuxcs 5—9-
x knaccoB MBOY «COIINe8»» . I'po3HOr0 pazpaboTana B COOTBETCTBUUC TPEOOBAHHUAMHU:

. ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O06 obpazoanuu B Poccuiickoii
denepanuny;

o mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuu (deaepaibHOro
roCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO 00IIIEro 00pa3oBaHUs;

e mnpuka3za MunnpocsemieHuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiaka
OpraHM3allMl U  OCYIIECTBJICHHS  0Opa3oBaTENbHOM  JIEATEIBHOCTH IO  OCHOBHBIM
00mIeo0pa3oBaTeIbHBIM MPOrpaMMaM — 00pa30BaTEeNILHBIM TporpaMMaM HavaabHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPETHEr0 OOIIEr0 0Opa3oBaHUsY;

e CII 2.43648-20 «CaHUTapHO-3IHIEMHOJIOTHYECKHE TPeOOBaHUS K OpPraHU3ALUSAM
BOCIIUTAHUS U OOYYEeHHMsI, OTAbIXa M O3JIOPOBJICHUS JI€TEHl M MOJOIEXKH», YTBEPKICHHBIX
MOCTAHOBJICHHEM TJIABHOTO CaHUTapHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urneHndeckue HOPMATHBBI M TPEOOBaHMS K OOECICYCHHUIO
O0esomacHocTH ¥ (WiaM) OE3BPETHOCTH ISl YeJoBeKa (aKTOpPOB Cpelnbl  OOWTaHUS,
YTBEPKACHHBIXTIOCTAHOBIIEHUEM TJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

o Konuenmuu pa3BUTHS MaTEeMaTHIECKOTO oOpa3oBaHwus, YTBEPKICHHON
pacniopsbkeHueM [IpaButensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTro MJIaHa OCHOBHOTO OOIIEro 00pa3oBaHus, YTBEpKACHHOTO prukazom MBOY
«COIL»8» 1. I'poznoro ot 29.08.2022 Ne 142 «O0 yTBep:KJE€HUH OCHOBHOW 00pa30BaTEIbHOM
MpOrpamMMBbl OCHOBHOTO 00111er0 00pa30oBaHUs»;

"B COOTBETCTBMM C Hporpammoil BocmutarenabHo paborsl MBOY «COILINe8» r.

I'poznoro;

U o0ecreynBaeT JOCTHKCHHE IUIAHUPYEMBIX pPE3YyIbTaTOB OCBOCHHS IPOTPAMMEI
OCHOBHOTo o0mero obOpaszoBanus. B paOoueit mnporpamMme y4yeOHOro mpeamera
«MateMaTHKay y4TeHbl OCHOBHbIE HAPaBJIECHUS BOCIIUTATEIbHOMN 1€ TETbHOCTH:

1. I'pasxgaHCcKOE BOCIIMTAHUE.

2. [TaTrpuoTnyeckoe BOCIIMTAHUE.

3. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE.

4. DcTeTnyecKkoe BOCIIUTaHUE.

5. ®uznyeckoe BocnuTaHue, GOpMUPOBAHUE KYJIBTYPHI 3J0POBbS M SMOIIMOHATBHOTO
OJ1aronoyTy4us.

6. TpynoBoe BoCcIUTaHUE.

7. DKOJIOTUYECKOE BOCIIUTAHHUE.

8. LleHHOCTH HAYYHOTO MO3HAHUS.

PaGouast mporpamma o matemMaTHke JijIsi 00ydaromuxcs 5—9 kiraccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa OCHOBHOI'O OOILIEro 0Opa3oBaHUs C
Y4E€TOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHHH, MPEIBABIIEMBIX K MATEMaTHICCKOMY 00pa30BaHHUIO,
U Tpaauluid pOCCHUHCKOTO 0O0pa3oBaHMs, KOTOpble O0ECHeYMBAaOT OBJIAJICHHE KIIOYEBBIMU
KOMIICTEHIIMSIMH, COCTaBJISIOIIMMH OCHOBY JIJISi HEMPEPHIBHOIO OOpa3oBaHWsS M CAMOPA3BHUTHS, a
TaKKe [EJTOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEILHOTO Pa3BUTH oO0ydaronuxcs. B
paboueii mporpamMme y4YTeHBI HWICH U TOJIOKeHUs KoHIenmuu pa3BUTHS MaTEeMaTHYEeCKOTO
obpasoBanus B Poccuiickoit @enepanuu.

B snoxy mudposoit Tpanchopmaruu Bcex cdep YeIOBEUSCKOW AESITEIBHOCTH HEBO3MOXKHO



CTaTh 0Opa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOW MOATOTOBKU. YK€ B
IIKOJIE MAaT€MaTUKa CIYXKHUT ONOPHBIM IPEIMETOM JJIs M3YyYEHUS CMEKHBIX AMCLMILIIMH, a I0CIe
IIKOJBI PEATbHOM HEOOXOJUMOCTBIO CTAHOBUTCS HEMPEpPBIBHOE O0Opa3oBaHWE, YTO Tpedyer
MIOJIHOIICHHON 0a30BO 0011e00pa30BaTeNbHON MOATOTOBKH, B TOM YHCIIE U MaTEeMaTHYECKOH. ITo
00yCJIOBJIEHO TEM, YTO B HAIlM JHU PAcTET YMUCIO NMPO(EeccHil, CBA3aHHBIX C HENOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKHU, U B OM3HECE, U B TEXHOJOTHUECKUX 00NaCTAX, U
Jake B ryMaHuTapHbIX cepax. Takum o0pa3om, Kpyr IKOIBHUKOB, 17151 KOTOPBIX MaTeMaTHKa MOKET
CTaTh 3HAUUMBIM IIPEAMETOM, PACILIUPSIETCS.

[IpakTuyeckas MONE3HOCTb MaTeMaTHKH OOYyCJOBJIEHA TEM, YTO €€ IMPEeIMETOM SBISIOTCS
(byHIaMeHTaJIbHbIE CTPYKTYpbl HAIEr0 MHpa: IPOCTPAHCTBEHHbIE (OPMBI M KOJIWYECTBEHHbBIE
OTHOIIEHUS OT MPOCTEHUIINX, YCBAUBAEMBIX B HEIOCPEACTBEHHOM OIBITE, JO JOCTAaTOYHO CIIOKHBIX,
HEOOXOAMMBIX JJIi Pa3BUTHUsS HAyUHBIX U HPUKIAAHBIX HAeH. be3 KOHKpETHBIX MaTeMaTH4eCKHX
3HAHUU 3aTPYAHEHO NMOHMMAHUE MPUHIUIIOB YCTPOMCTBA U MCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE M HHTEpIpeTalys pa3HOOOpa3HOM COLMANbHON, SKOHOMHYECKOM, HOJIUTUYECKON
uHpopmanuu, ManodPpQPeKTHBHA MOBCEAHEBHAS MPAKTHUECKas JesITeIbHOCTh. KakJoMy 4eloBeKy B
CBOCH XU3HU IIPUXOJUTCS BBIIOJIHATH PACUEThl U COCTABIATH AJITOPUTMBI, HAXOOUTh U IIPUMEHATH
(bopMyIbl, BIageTh NPAKTUYECKUMHU MPHEMAaMHU T€OMETPHUECKUX M3MEPEHHH M TOCTPOCHUH, YATATh
uHpOpMalLMIO, NPEJICTaBICHHYI0 B BHJE TaOiul, AdarpaMM M TpadUKOB, KUTh B YCIOBHAX
HEeOoMNpeAeNEHHOCTY U IOHUMATh BEPOSTHOCTHBIN XapaKTep ClydalHbIX COOBITHI.

OnHOBpPEMEHHO C pacluupeHueM cpep MPUMEHEHHs MaTeMaTUKH B COBPEMEHHOM OOILECTBE
Bc€ Ooylee BaKHBIM CTAHOBUTCS MAaTEMaTHYECKUH CTHJIb MBIIUICHUS, TPOSBISIONIMNACA B
OIIpeICIEHHBIX YMCTBEHHBIX HaBBIKaxX. B mpoluecce M3ydyeHUss MaTeMaTUKH B apceHall NPUEMOB U
METOZOB MBIIUICHUSI YeJIOBEKa ECTECTBEHHBIM O0pa3oM BKJIIOYAIOTCS WHAYKIUS W ACTYKIHA,
0000IIeHne W  KOHKpeTH3alus, aHajlu3 M CHHTe3, Kilaccuukauus M  cUcTeMaTu3alus,
abctparmpoBanne u aHajorus. OOBEKTHI MaTEMATHYECKHX YMO3AKIIOUCHHH, TMpaBWia HX
KOHCTPYUPOBAHMsI PACKPBIBAIOT MEXaHU3M JIOTUYECKUX IOCTPOEHHM, CIIOCOOCTBYIOT BbIpaOOTKE
yMeHusi (QopMynupoBaTh, OOOCHOBBIBATH W JIOKAa3bIBaTh CYKICHHSA, TEM CaMbIM pa3BHUBAIOT
JOTMYECKOe MbllluIeHue. Benymas posib  NOpUHAUIEKUT MaTeMaTUke U B (OPMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTHl MBIIUIEHHWS W BOCHUTAaHUM YMEHHUH JeMCTBOBaTh IO 3aJaHHBIM
aJIrOpUTMaM, COBEPIIEHCTBOBAaTh U3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mporecce pemenns 3amay
— OCHOBOM Yy4eOHOH NeATeNbHOCTH Ha ypoKaxX MaTeMaTHKU — pPa3BUBAIOTCS TAaKXKe TBOpYECKas U
IIPUKJIAIHAsl CTOPOHBI MBIIIJIEHUS.

OOyyenne MmaTemaTuke Ja€T BO3MOXKHOCTh pa3BUBaThb y OOy4yaroUUMXcs TOYHYIO,
pallMoOHANBHYI0O M HMH(OPMATHBHYIO pe4Yb, YMEHHE OTOMpaTh Haubosiee MOAXOJAIINE S3bIKOBBIE,
CUMBOJIMYECKUE, TpapuyecKue CpeAcTBa JJisi BBIPAKEHUS CYKIEHUH U  HarjlsagHOro HX
IIPEJICTaBICHHUS.

Heo0xon1MMbIM KOMIIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUU SIBJISIETCS 0011Iee
3HAKOMCTBO C METOJAaMHU TO3HAHHA JCHCTBUTEIBHOCTH, NPEACTABIECHHUE O IPEIMETE U METOoJaX
MaTeMaTUK{, HUX OTIUYUA OT METOJOB JIPYIMX €CTECTBEHHBIX M TyMaHUTApHBIX HaykK, 00
0COOEHHOCTSIX TMPUMEHEHHs MaTeMaTHKH JUId pELICHUs HAay4HbIX M TNPHUKIAJHBIX 3a7ad. Takum
o0Opa3oMm, MaTemMaTHueckoe oOpa3oBaHME BHOCHUT CBOW BKJaJ B (opMHUpoBaHHE OOIIEH KyIbTYpbl
4eJI0BEKa.

W3ydyeHne MaTeMaTWKH TakXe CIOCOOCTBYET 3CTETHYECKOMY BOCHUTAHHIO YEJIOBEKa,
MIOHMMAHHUIO KPAacoThl M M3SIIECTBA MATEMaTHYECKUX PACCYXIECHUH, BOCHPHUITHIO T'€OMETPUUYECKUX
($bopM, YCBOEHUIO UAEH CHUMMETPHH.

LEJIM U OCOBEHHOCTU U3YYEHUA YYEBHOI'O ITPEIMETA «MATEMATUKAM.

5—9 KJIACCBI

[TpropuTeTHBIME LIETSIMU O0yUEHUSI MaTeMaTrKe B 5—9 Kkiaccax sIBISIFOTCS:

(bopMHpOBaHKE EHTPAIBHBIX MAaTEMATUYECKUX MOHATHH (YMCII0, BEIMYMHA, TEOMETPHUECKas
burypa, mnepeMeHHas, BEpPOATHOCTb, (YHKIUS), O0OeCleYNBAIONINX IPEEMCTBEHHOCTh U TMeEp-
CIIEKTUBHOCTh MaTEMaTHUECKOro 00pa3oBaHus 00Y4arOIXCs;

MOJIBEICHUE OOYYaIOIIMXCSl HAa JOCTYIHOM JJIsl HUX YPOBHE K OCO3HAaHHMIO B3aMMOCBSI3HU
MaTeMaTHKU U OKPY)KAIOLIero MUpa, IOHUMaHUE MAaTEMAaTUKU KaK 4acTu OOIIel KyIbTyphl YeloBede-
CTBA;

pa3BUTHE MHTEIUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH OOydaroIIMXCsi, TTO3HABATEIbHON
aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHMH, KPUTHUYHOCTH MBIIIJICHUS, UHTEpeca K M3Yy4EHHUIO Mare-
MaTHKH;



¢dopmupoBaHue (QYHKIMOHAIBHOM MaTeMaTHMYECKOW TIpPaMOTHOCTHU: YMEHHs paclo3HaBaTh
MPOSIBJICHUSI MaTEeMAaTUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAJbHBIX KU3HEHHBIX
CUTyallUssX M TpH M3Y4YEHUU JAPYrMX Y4YEOHBIX MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (POpMYIHPOBATh X HA SI3bIKE MATEMATUKH U CO3/1aBaTh MAaTEeMaTHYECKUE MOJIEIH,
IIPUMEHATh OCBOCHHBIN MaTeMaTHYECKUI anmapar JUlsl pelieHus MPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
MHTEPIPETHPOBATH U OLICHUBATH MOJTYYEHHBIC PE3yJIbTATHI.

OCHOBHBIE JIMHUU COAEP)KaHUS Kypca MaTeMaTUku B 5—9 knaccax: «HUuciaa U BBIUUCICHU,
«Anrebpa» («AnreOpanyeckre BBIpAXKEHUSN», «YPaBHEHUS M HEpaBEHCTBa»), «DyHkuumy», «leome-
Tpus» («l'eomerpuueckue GUIryppl U HMX CBOWCTBay, «l3MepeHHE TIeOMETpUYECKHUX BEIUYHHY),
«BeposTtHOCT, M cTaTucTHKay. JlaHHbIE JIMHUM  pa3BUBAIOTCA  MapajulelbHO,  Kaxkaas B
COOTBETCTBHH C COOCTBEHHOH JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJ[HA OT JIPYTOii, 2 B TECHOM KOHTAKTe
u B3aumojeiictBuu. Kpome sToro, mx oOBEAMHSAET JIOTMYECKAs COCTABIAIOLIAS, TPaJULUOHHO
IpUcylasi MaTeMaTHKE M TMPOHMU3BIBAIOIIAS BCE MAaTEMAaTUYECKHE KYPChl M COJEpKATEIbHbBIC JINHUH.
CoopmynupoBanHoe B dDenepalbHOM TOCYAAPCTBEHHOM OOPa30BaTEIbHOM CTaHAAPTE OCHOBHOI'O
obmero oOpa3zoBaHus TpeOOBAaHHE «yMETb OIEPHPOBATH TMOHATHAMHU: OIPEJCIICHUE, aKCHoMa,
TeopeMa, J10Ka3aTesIbCTBO; YMEHUE pPAclO3HAaBaTh MCTUHHBIC U JIOXKHbBIE BBICKA3bIBAHUSA, MPUBOJIUTH
IpPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS W OTPHUIIAHUS BBICKA3bIBAHUI» OTHOCHTCS KO
BCEM KypcaMm, a (OpMHpPOBaHHUE JIOTHUECKUX YMEHHMH pacrnpesessercs 1o BCeM IojaM oOydeHHus Ha
YpOBHE OCHOBHOT'0 00111€r0 00pa3oBaHusl.

Copneprxanne 00pa3zoBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjbTaTaM OCBOEHUsS paboueit
MPOTpaMMBbI, paclpeieiCHHbIM 10 ToAaM OOydYeHHs, CTPYKTYpHPOBAaHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NMPHHLMIHAIBHBIM BOIIpocaM oOydaroluecs oOpalajich HEOJHOKPATHO, YTOObI
OBJIQJICHUE MaTEMaTHUYECKUMH MOHATHUSAMH ¥ HaBBIKAMHU OCYHIECTBISUIOCH IIOCIEIOBATEIBHO U
MIOCTYIATENIbHO, C COOJIIOJCHMEM MPUHIMNA IPEEMCTBEHHOCTH, a HOBbIE 3HAHMs BKIOYAJIKNCH B
OOIIYIO CHCTEMY MaTeMaTUYECKUX MPECTAaBICHUN 00yJYaroInXCsl, pacupsisi U yriryomss e€, oopa3ys
IIPOYHBIE MHOXKECTBEHHbBIE CBSI3U.

MECTO YUYEBHOI'O ITPEIMETA «MATEMATHUKA» B YYEBHOM IIJTAHE

B cootBerctBUM ¢ @enepanbHBIM TOCYJAapCTBEHHBIM OOpa30BaTelbHBIM CTaHAAPTOM
OCHOBHOT0 00Iero oOpa3oBaHUS MaTeMaTHKa SBISETCS 00s3aTeNbHBIM NPEAMETOM Ha JIaHHOM
ypoBHe oOpa3oBanus. B 5—9 knaccax yueOHbIll peamer «MaTtemaTukay TpaJullMOHHO U3y4aeTcs B
paMKax CIeIyIoUIMX y4eOHBIX KypcoB: B 5— Kiaccax — Kypca «MaremaTkay, B 7—9 kiaccax —
KypcoB «AnreOpa» (BKJIIOYas 3JIEMEHThl CTaTHUCTUKH W TEOPUM BeposTHOcTeW) u «I'eoMeTpusi».
Hacrosieit nporpaMmoii BBOAUTCS CaMOCTOSITEIbHBIN YUeOHBIN Kypc «BeposTHOCTb U CTAaTUCTHKAY.

ITNTAHUPYEMBIE PE3VJIBTATHI OCBOEHUA YYEBHOI'O I[TPEAMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHIA

OcBoenne yueOHOTO Mpenmera «MaremaTnkay JODKHO o0ecrieunBaTh JOCTHKEHNE Ha YPOBHE
OCHOBHOTO 00I1ero 00pa30oBaHUs CIEAYIOUIMX JHMYHOCTHBIX, METAaNpeAMETHBIX U MPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3VYJIbTATHI

JImdHOCTHBIE pe3ynbTaThl OCBOEHHS MpOrpaMMbl yueOHOro mpeamera «MaTemaTHKa
XapaKTePU3YIOTCS:

[TaTpuoTHveckoe BOCIHUTAHUE:

NPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHMCKON MaTeMaTHKH, [IEHHOCTHBIM
OTHOIICHHUEM K JOCTH)KCHUSM POCCHMCKMX MaTeMaTHKOB M POCCHHUCKONW MaTeMaTHYeCKOW IIKOJIBI, K
WCTIOJIB30BAHUIO ITUX JOCTIKEHUH B IPYTUX HAyKax M MPHUKIIAIHBIX cepax.

['paxknaHckoe M TyXOBHO-HPaBCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W peaju3allid ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHHIA,
MpOIeAyp TPaXTAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W TIP.); TOTOBHOCTHIO K OOCYKICHHIO
ATUYECKHX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHN HAayKd, OCO3HAHHUEM
BaXHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO.

TpynoBoe BocuTaHue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B pELIEHUU TMPaKTUYECKUX 3a7ady MaTeMaTU4YecKOu
HAMpPaBIIEHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMATHYECKOTO OOpa3oBaHUs Ha MPOTSHKEHUU Beel



KHU3HU U1 yCIIeUTHOW Mpo(decCHOHANbHON NEeATENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUI;
OCO3HAaHHBIM BHIOOPOM U TMOCTPOCHHEM HHIWBUIYaTbHOW TPACKTOPUU OOpA30BaHUSI U JKU3HEHHBIX
IJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX TOTPEOHOCTEH.

DCTEeTUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M O3CTETHYECKOMY BOCIHPHATHIO MAaTeMaTHYECKHX
O0OBEKTOB, 3a7ad, PEUICHUH, PACCYXJICHHI, YMEHUIO BHJIETh MATEeMATHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

lenHOCTH HAy4YHOTO MMO3HAHUS:

OpUEHTAaIlel B JEeATEJIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX I[peACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YeJIOBEKa, MPHUPOAbI M  O0IIecTBa, IOHUMAaHUEM
MaTEeMaTHYECKON HAyKH KakK Cepbl YEIIOBEYECKOM JACITeTbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTHU
JUISL pa3BUTHUS LMBHWIN3AIMU; OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH U MATEMATHYECKOW KYJIbTYpOH Kak
CpPEICTBOM T[IO3HaHUS MHpPA; OBJAJACHUEM NPOCTEUIIMMU HABBIKAMU  HCCIEAO0BATENIbCKOM
NEeSATEIbHOCTH.

®u3nyeckoe BOCIMUTAHUE, (OPMUPOBAHUE KYJIBTYPBl 3I0POBbS H  SMOIMOHAILHOTO
0JIaromoJTydusi:

TOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHUE 3HAHUS B HMHTEpPECaX CBOETO 370POBbs, BEACHUS
3I0pOBOr0 OOpasza >KM3HH (30pOBOE NHTAaHHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTAbIXA,
peryisipHasi Gpu3HUecKasi aKTUBHOCTH); CPOPMUPOBAHHOCTHIO HABBIKA PEQIICKCHH, TPH3HAHUEM CBOCTO
IpaBa Ha OMIMOKY U TAKOTO e MpaBa JAPYroro 4yeiaoBeKa.

DKOJIOTUYECKOE BOCIIUTAHUE:

OpUEHTallel Ha MPUMEHEHHE MaTeMaTHYeCKMX 3HAaHWW JUId pelleHus 3axad B o0nacTu
COXPaHHOCTH OKpY>KaroIIeh Cpeibl, INIAHUPOBAHUS IMOCTYIKOB U OLICHKU WX BO3MOYKHBIX TTOCIIEICTBUM
JUIS OKPY’KaloIlel cpeibl; 0CO3HAHUEM II00ATBHOTO XapaKTepa SKOJIOTHUECKHUX MPoOJIeM U MyTel ux
perieHusl.

JInaHOCTHBIE pe3yNabTaThl, 00ECIEUUBAIOIINE AANTAUI0 OOYYAIOIIErocs K HU3MEHSIOIMIMMCS
YCJIOBUSIM COLIMAJIBHOW U IPUPOJHOU CpPEIbL:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCIIOBUSIX HEOIPEAEIIEHHOCTH, IMOBBIILICHUID YPOBHSA CBOEH
KOMITIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JIEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JIOJIEH,
MpHOOpeTaTh B COBMECTHOM JIeATEIHbHOCTH HOBBIE 3HAHMS, HABBIKYA U KOMIIETEHIIUU U3 OTbITA IPYTHX;

HEOOXOAMMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHWM, B TOM uucie (GOpMyIUpOBATH HJIEH,
MOHATHSI, TUMOTE3bI 00 OOBEKTaX W SBICHUSAX, B TOM YHCJIE paHee HE M3BECTHBIX, OCO3HABATh
neUuIuTh COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYAIIMIO KaK
BBI30B, TpPEOYIOIIUNA KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE pEIICHUs W  JACUCTBUS,
(GbOopMynHpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAITPEAMETHBIE PE3VYJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOEHHUS MpOrpamMmbl ydeOHoro mpeamera «MaTemaTHKa
XapaKTEPU3YIOTCS OBJIAJIEHUEM YHHUBEPCATbHBIMU MMO3HABATEIHLHBIMH JCHCTBUSMH, YHUBEPCATHLHBIMHU
KOMMYHUKATUBHBIMU JEHCTBUSAMU U YHUBEPCATbHBIMU PETYISATUBHBIMU JI€HCTBUSMU.

VYHuBepcaibHble IO3HaBaTeNbHbIE JEWCTBUSA oOecneyuBaroT (QopMupoBaHuE 0a30BbIX
KOTHUTHUBHBIX MPOIECCOB O0OyYarOIMUXCs (OCBOCHHE METOJOB TMO3HAHUS OKPYKAIOIIET0 MUPA;
MIPUMEHEHHUE JIOTUYECKUX, UCCIIEIOBATEILCKUX OTEpaIlii, yMEHU! paboTaThk ¢ nHpOpMaIuen).

bazoBble mornueckue neMCTBUS:

BBISIBIIATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMATHIYECKUX 00HEKTOB, TOHSATHH,
OTHOIICHUH MEXAYy MOHATUAMH; (POPMYIHPOBATH OIMPEICIICHUs MOHATHI, YCTaHABIUBATH CYIIE-
CTBEHHBI TPHU3HAK KJIACCU(PUKAIMKM, OCHOBAaHMS JUIsi OOOOIICHHWS] W CpaBHEHHUS, KPUTEPHHU
MIPOBOIMMOTO AHAJIN3A;

BOCIIPUHUMATH, (OPMYIHPOBATh W TPEOOPA30OBHIBATH CYXKICHUSA: YTBEPAUTEIbHBIE W
OTpHUIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,

BBISBJISITh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpeuHsi B (akrax,
TAHHBIX, HAOMIOJEHUSIX U YTBEPKACHUSX; TPeylaraTh KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHI;

JienaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX W HWHIYKTHUBHBIX
YMO3aKIIOYeHU N, YMO3aKIIOUCHHI IO aHAJIOTHH;

pa3buparh MOKA3aTeNhCTBA MAaTEMAaTHYECKUX YTBEPXKICHHUH (MPSMbIE W OT TPOTHUBHOIO),



MPOBOAUTH CAMOCTOSITEIbHO HECJIOXKHBIE J0Ka3aTelbCTBA MaTeMaTH4ecKuX (DaKTOB, BBICTPaUBATH
apryMEeHTaIMI0, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

BBIOMPATh CMOCO0 pelieHus ydeOHOHM 3amayu (CpaBHMBATh HECKOJIHKO BApHUAHTOB DPEIICHMUS,
BBIOMpaTh HanboJIee MOIXO AN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccnenoBaTenbCKue 1eUCTBUA:

WCIOJIB30BATh BOMPOCHI KAK MCCIEIOBATEIICKANA MHCTPYMEHT I10- 3HaHUS; (OPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHLHO YCTAHABINBATH HCKOMOE U JlaH-
HO€, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

IPOBOAUTH IO CaMOCTOSITENIbBHO COCTABJICEHHOMY TIUIAaHY HECJIOXHBIA JKCHEPHUMEHT,
HeOOJbIIOE HCCIEIOBAHME [0 YCTAHOBJICEHHIO OCOOEHHOCTEW MaTeMaTH4ecKOoro OObEeKTa,
3aBHCHMOCTEH 00OBEKTOB MEXITY COOOI;

CaMoOCTOSITENIbHO (HOpMYIUpPOBaTh O0OOIIEHUS W BBIBOJBI IO pPe3yiabTaTaM IPOBEAEHHOIO
HaAOJIOACHNS, NCCIIEIOBAHMS, OLICHUBATh JIOCTOBEPHOCTh MOJMYYSHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000-
IIEHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIABUTATH MPEINOIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ uapopmarueit:

BBISIBJISITH HEJOCTATOUYHOCTh U U30BITOYHOCTH HMH(OpPMAIMH, TAHHBIX, HEOOXOJUMBIX IS
peIIeHHs 3a/1a9H;

BBIOMpaTh, AaHANU3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HH(OPMAILIHIO
Pa3IMYHBIX BUJOB B (DOPM MPEICTABICHHS;

BbIOMpaTh GopMy TMpeacTaBieHUs HHGOPMAIMU M WUIIOCTPUPOBATH peElIaeMble 3a/adyu
CXeMaMH, IuarpaMMaMu, HHOU rpadu- KO U UX KOMOUHAIUSIMU;

OLICHUBAaTh HAAEKHOCTh HH(GOPMALIMKM MO KPUTEPUSM, MPEIJIOKEHHBIM YyUYUTEIEeM WU
cOpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

YHuBepcaabHble  KOMMYHUKATUBHBIE  JIEHCTBUS ~ OOecreyuBaloT  CPOPMUPOBAHHOCTD
COIIMAIIBHBIX HABBIKOB 0Oydatommxcs. O0meHue:

BOCIPUHUMATh U (OPMYIHUPOBATH CYXACHHS B COOTBETCTBHHM C YCJIOBUAMHU U LEISIMHU
OOIICHMSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MACHMEHHBIX TCKCTaX,
JlaBaTh MOSICHEHUS TI0 X0y PEIleHUs 3a7ja4i, KOMMEHTHPOBATh IMOTYYCHHBIN pe3ybTar;

B XOJie OOCYXIEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEMBI, MPOOIEMBI,
pemaeMoil 3amayy, BBICKA3bIBaTh WJAEH, HAlleNIeHHbIe Ha TOUCK pEUICHHs; COMOCTaBISATh CBOU
CYXJCHHSI C CYXICHHSAMH APYTUX YYACTHUKOB JHAJIOTa, OOHAPYKWUBATh pa3U4YMe H CXOJCTBO
MO3UIUH; B KOPPEKTHOU (hopme (HhOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJCTAaBIATh PE3YNbTaThl pEIIeHHs 3aJadd, OJKCIEPUMEHTa, WCCIEeIOBaHMS, TPOCKTa;
CaMOCTOSITENTLHO BbIOMpaTh (OopMaT BBICTYIUICHUs C y4€TOM 3aqad Mpe3eHTAllMd U OCOOEHHOCTEH
ayJAUTOPHUH.

CoTpyIHUYECTBO:

MMOHNMATh W HWCIIOJB30BAaTh IMPEHMYIIECTBA KOMAHIHOW W WHIUBUAYATbHOW pPabOTHI IMPHU
pelIeHnr y4eOHbIX MaTeMaTHUYeCKUX

3aJa4; MPUHUMATH 1€ COBMECTHOMN NIESTEIFHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHON
paboThl, pacnpenensTh BUABI pabOT, JOTOBapHBATHCS, OOCYXKIaTh IMPOLECC M pPe3ylbTaT paboThI,
0000111aTh MHEHHUS HECKOJILKHUX JIIOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opmax paboTel (0OCykAeHHs, OOMEH MHEHHSIMH, MO3TOBBHIE
IITYPMBI M Jp.); BBIIOJHATH CBOIO YacTh PabOThI U KOOPJAWHHUPOBATH CBOM JCHCTBHS C JPYTUMHU
YJieHaMd KOMaHJbl; OIEHMBAaTh KAauyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT TO KPHUTEPHSM,
c(hOpMyITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcallbHbIE PETYIATUBHBIE JEUCTBUSA 00ecrneunBarOT (OPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U )KH3HCHHBIX HABBIKOB JIMYHOCTH.
CamMoopranuzanusi:

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJTOPUTM pelleHusl 3aJaud (WIM €ro 4acTb), BbIOMpATh
CIOCO0 peleHHs ¢ yYETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
1 KOPPEKTUPOBATH BapHAHTHI PELIeHHH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTpOIIb:

BJIQJIETh CHOCOOAMHM CaMOMPOBEPKH, CAMOKOHTPOJIA IIpolecca M pe3yjbTaTa penieHus
MaTeMaTHUECKOM 3aJIauH;

MpPEeNBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHb IpU pEHIEHUH 3a7add, BHOCHUTDH
KOPPEKTHUBBI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OMIMOOK, BBISBICHHBIX



TPYAHOCTEM;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa JIESTEIbHOCTH TIIOCTABICHHOM IIEIM U YCJOBUSM,
OOBSACHATH NPUYMHBI JOCTIDKEHHWS WIM HEJOCTIDKCHHS IIeNHM, HAXOJUTh OMIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

I[NPEJMETHBIE PE3VYJIbTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUA pabouell MporpaMMbl MO MaTeMaTHKE MPEICTABICHbI 10
rogaM oOy4YeHHs B CIACIYIOIIUX pa3/eiax MporpaMMbl B paMKax OT/AEIbHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kilaccax — KypcoB «Anrebpay», «l'eomerpus», «BeposTHOCTH U
CTaTUCTUKAY.

Pa3Butne norudyeckux MnpeAcTaBiICHUN U HABBIKOB JIOTMUYECKOTO MBIIUICHUS OCYILECTBISETCS
Ha MPOTSHKEHUH BCeX JIeT OOydeHHs B OCHOBHOM IIKOJIE B paMKax BCEX HA3BaHHBIX KYPCOB.
[Ipeanonaraercsi, 4TO BBIMTYCKHUK OCHOBHOM IIKOJbI CMOKET CTPOUTH BBICKA3bIBAHUSI U OTPUIIAHUS
BBICKA3bIBaHUM, pacro3HaBaThb WCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUSA, NPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, OBIAACET MOHATUAMU: ONPEICICHUE, aKCUOMa, Teopema, J0Ka3aTelbCTBO — U
HAYYUTCS UCIOIb30BaTh UX MPU BHIMOIHEHUH YUeOHBIX U BHEYYEOHBIX 3aj1au.

PABOYAS ITPOTPAMMA VUYEBHOI'O KYPCA «<MATEMATHKA». 5-6 KIIACCBI
HEJIN U3YYEHMA YYEBHOI'O KYPCA

[TpriopuTeTHBIMU LIETAMU O0yUEHUSI MaTeMaTUKE B 5-6 Kilaccax SBIISIOTCA:

IpoAoIDKeHHE (OPMHUPOBAHUS OCHOBHBIX MATEMaTHUUECKUX IOHATUH (YMCIO, BEJIMYMHA,
reoMeTpuueckas  ¢urypa),  0OECHeuMBAIOMIMX  TNPEEMCTBEHHOCTh M TEPCIEKTHBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaromuxcs;

pPa3BUTHE MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOydYaromMXxcs, MO3HABATEILHON
aKTUBHOCTH, UCCIIEJOBATEIbCKAX YMEHUH, HHTEpPECA K U3YYCHUIO MaTEMaTUKH;

MOJ(BEICHNE OOYYaIONIMXCS HA JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3U
MaTEMaTHKU U OKPYXKAIOLIETO MUPA;

¢bopMupoBaHue (QYHKIIMOHATIBLHOW MaTeMaTHYeCKOM TI'paMOTHOCTH: YMEHHUSI pacro3HaBaTh
MaTeMaTHYecKue OOBEKThI B PEAbHBIX KM3HEHHBIX CUTYallUsAX, IPUMEHSATh OCBOCHHBIE YMEHUS IS
pelleHns NPaKTUKO-OPUEHTUPOBAHHBIX 3aJla4, HMHTEPIPETUPOBATH IOIYYEHHbIE pPE3yJIbTaThl H
OLICHMBATh UX HAa COOTBETCTBUE MPAKTUUECKON CUTYaIUH.

OcHOBHbBIE JIMHUU COJEPKAHUS Kypca MaTeMaTuku B 5-6 Kkiaccax — apudmernyeckas H
reoMeTpHuecKasi, KOTOpble Pa3BUBAIOTCSA MapayljieNlbHO, KaXJas B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOMW, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTrOi, a B TECHOM KOHTAKT€ M B3aUMOJICUCTBUM. TaKkxke B
Kypce MPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTAMH ajre0pbl U ONUCcaTeIbHON CTaTUCTUKH.

N3ydenue apudmeTnyeckoro Marepuaia HaunHaeTcsl CO CUCTEMATU3allul U Pa3BUTHS 3HAHUM
O HaTypaJbHBIX YHCJAX, MOJYYEHHBIX B HadaJbHON IKoje. [Ipm 3TOM COBEPIIEHCTBOBAHME BBI-
YUCIUTENbHON TEXHUKU U (OPMUPOBAHHE HOBBIX TEOPETUYECKUX 3HAHMM COUETAETCS C Pa3BUTHEM
BBIUUCIIUTENILHOW KYJIBTYpPbI, B YACTHOCTU C 00Y4YE€HUEM MPOCTEHIINM MpUEMaM NMPUKUAKH U OLIEHKU
pe3yNbTaTOB BhIUMCIEHUN. 3yueHne HaTypaibHBIX YHMCEN MPOAOHKAETCS B Kiacce 3HAKOMCTBOM C
HA4aJIbHBIMH MOHATUAMH TEOPUHU JEIUMOCTH.

Jpyroit kpynHbId OJOK B cojaep)kaHUU apudmernyeckorl auHMM — 3TO JApobu. Hawano
M3y4eHHs] OOBIKHOBEHHBIX U JECATHYHBIX ApoOEi OTHECEHO K 5 Kiaccy. DTO NEepBbIid 3Taln B OCBOCHUU
npobeii, Korja IpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJI€IMHU, TOHITUSIMU

tembl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JIpoOel B MOJHOM O0BbEME NpEAIIECTBYET
U3YYEHUIO JECSITUYHBIX IpoOeif, uTo 11e1eco000pa3HO ¢ TOUYKU 3PEHUs JIOTUKHU M3JI0XKEHHS YHCIOBOU
JMHUM, KOTJa TMpaBuiia JACHCTBUHA C NECATUYHBIMH JIPOOSIMH MOKHO OOOCHOBATh YK€ HM3BECTHBIMH
QITOPUTMAMH BBITIOJIHEHUS JEUCTBUIM ¢ OOBIKHOBEHHBIMU APOOSIMH. 3HAKOMCTBO C JIE€CATUYHBIMU
ApoOsSMU  PACIIMPUT BO3MOKHOCTH JJISi TIOHUMaHMSA OOYYaIOIIMMHUCS MPUKIAJIHOTO TNPUMEHEHUS
HOBOM 3allMCH MPH M3YYEHUHU JIPYrUX MPEIMETOB M MPH MPaKTHUYEeCKOM Hcrosib3oBaHuu. K kimaccy
OTHECEH BTOPOM 3Tal B U3y4EHHUH JIpOOEH, Ilie IPOMCXOJUT COBEPIICHCTBOBAHNE HABBIKOB CPAaBHEHUS
U npeobOpa3oBaHus JpoOel, OCBOCHHE HOBBIX BBIYMCIMTEIbHBIX AJTOPUTMOB, OTTAYMBAHUE TEXHUKHU
BBIUUCIICHUM, B TOM 4YHCJIE 3HAUEHHUH BBIPAXCHUH, COAEPIKAIMX M OOBIKHOBEHHBIC, M JIECATHYHBIC
IpoOu, YCTaHOBJIEHHE CBA3EH MEXIy HUMH, PACCMOTPEHHE NMPUEMOB pPELIeHUs 3afad Ha Apodu. B
Hayajie KJ1acca IPOMCXOAMT 3HAKOMCTBO C IOHSATUEM MPOLIEHTA.

OCOOEHHOCTBIO M3Y4EHUS TOJOXKHUTEIbHBIX UM OTPHULATENIBHBIX YUCEN SBJISIETCS TO, YTO OHU
TaKK€ MOTYT paccMaTpuBaTbCsi B HECKOJBKO 3TanmoB. B kiacce B Hayale W3Yy4EHUS TEMBI



«[lomoxxurenpHble W OTpULATEIBHBIE YHCIA» BblAenseTcs noxarema «llenble ymcma», B pamkax
KOTOpOM 3HAKOMCTBO C OTpPULATEIBHBIMU UUCIAMHU M JEUCTBUSMU C TIOJIOXKHUTEIBHBIMH U
OTPULATEIILHBIMYA YHUCIIAMU IPOUCXOAUT Ha OCHOBE COAEPXKATEIBHOTO MOAXOAA. JTO MO3BOJSET HA
JOCTYIIHOM YPOBHE IMO3HAKOMHUTH YYaIIUXCsl IPAKTUUECKHU CO BCEMH OCHOBHBIMM IOHSTHUSMH TEMBI, B
TOM YHCJIE U C IIPaBUJIAMU 3HAKOB IPU BBINOJHEHUM apudMeTHuecKkux neictBuil. M3ydyenue panuo-
HAJIBHBIX YHCEN HAa 3TOM HE 3aKOHUYHUTCS, a OyJeT MpOIOJIKEHO B Kypce aireOphl 7 Kilacca, 4To CTaHeT
CIIEAYIOIIMM IIPOXOJOM BCEX INPUHLMIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3AelICHUE TPYIHOCTEH
obyieryaeT BOCIPHUATHE MaTepuana, a pacmpelesieHHe BO BPEMEHH CIOCOOCTBYET NPOYHOCTH
IpUOOpeTaeMbIX HaBBIKOB.

[Tpr oOyyeHHMH pEIIEHHIO0 TEKCTOBBIX 3a/ad B 5-6 Kilaccax HCHOJb3YIOTCA apu(pMETHUYECKHe
npuéMmsbl pemieHust. TEeKCTOBbIE 3a/lauM, peliaeMble MPU OTPaOOTKE BBHIYMCIUTENBHBIX HaBBIKOB B 5-6
KJIaccax, pacCMaTpUBAIOTCS 3aJ1a4M CISAYIOIUX BHUIOB: 3a/1a4y Ha JIBWI)KCHUE, HA YaCTH, HA MIOKYIIKH,
Ha paboTy W MPOU3BOAUTEIHHOCTb, HA MPOIEHTHI, HA OTHOLICHHS M mpomnopiuu. Kpome Toro,
o0yyaromuecs: 3HaKOMATCSI ¢ IpUEMaMH pelleHus 3a/1a4 11epedopoM BO3MOXKHBIX BAPHAHTOB, ydaTCs
paborath ¢ nH(OpMaLIHEH, TPECTABICHHON B POpME TaOJIUIl WITH TUATPaMM.

B paboueii nporpamme nmpeaycMoTpeHo (hpopMUpOBaHHE IPOMNEIEBTHUECKUX alre0pandeckux
npejacraBieHuil. bykBa Kak CHMBOJ HEKOTOPOrO 4HCJIa B 3aBUCHUMOCTH OT MaTeMaTH4YECKOI'o
KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHass CUMBOJIMKA IIUPOKO UCIOJIB3YETCS MPEXkKAE BCETro A
3amucl  OOMIMX YTBEPXKICHWA U MPEUIOKEHUH, (OpMyln, B YaCTHOCTH IS BBIYHACICHUS
TrE€OMETPUUYECKUX BEJINYMH, B KAUECTBE «3aAMECTUTES YHUCIIA.

B xypce «Matematuku» 5-6 Ki1accoB Ipe/cTaBiIeHa HarJsHas FeOMETpHUsl, HalpaBIeHHAas Ha
pa3BUTHE 00Pa3HOTO MBIIIJIEHUS, IPOCTPAHCTBEHHOTO BOOOPaKEeHMsI, U300pa3nUTENIbHBIX YMEHUH. DTO
BaYKHBIN ATal B U3yYECHUH '€OMETPUH, KOTOPbII OCYIIECTBIISIETCSA Ha HATJISJHO-IIPAKTUUYECKOM YPOBHE,
OIMpPAETCsl Ha HArJsAHO-00pa3HOe MbllUIeHHe oOyuaromuxcs. bonblas poib OTBOAWTCS Ipak-
TUYECKOH JEATENbHOCTH, OIBITY, SKCIIEPHUMEHTY, MOJAeIupoBaHuio. OOydaromiyecs 3HAKOMATCS C
rEeOMETPUUYECKUMH  (GUTrypaMH Ha IUIOCKOCTM M B IPOCTPAHCTBE, C HX HPOCTEUIINMHU
KOH(HUTypanusMH, y9aTcsi H300pakaTh UX HA HEJTMHOBAHHOH M KJIETYaToOl Oymare, pacCMaTpuBarOT UX
IIpoCTEHIINE CBOMCTBAa. B mpouecce wH3ydeHMs HariasgHOW TEOMETPUM 3HAHUS, IIOJy4YCHHbBIE
00yyarolMMuUCs B Ha4uaIbHOW LIKOJIE, CHCTEMAaTU3UPYIOTCS U PACHIUPSIOTCS.

COAEPXAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYYEHUA)

5 Knace

Harypanbhble uncia u Hylb

HarypanbHoe uncno. Psaa HarypaneHbix uyncen. Yucno 0. M300paxkeHue HaTypalbHBIX YHCENT
TOYKaMH Ha KOOPJUHATHOM (YUCIIOBOI) MPSAMOIA.

[TosunmoHHas cucreMa cuuciaeHus. Pumckas HyMmepanuss Kak IpPUMEP HENO3MIMOHHOU
CUCTEMBI cuncieHus. JlecsTuuHas cucreMa CUMCIeHusl.

CpaBHEeHHE HaTypajbHBIX 4YMCEN, CpaBHEHHWE HaTypalbHbBIX uyHcen ¢ HyaéM. CrocoOsl
cpaBHeHUs. OKpyTJIeHHE HAaTypalbHbBIX YUCEIL.

CrnoxeHue HaTypaJlbHBIX YMCEJ; CBOMCTBO HYJS NPHU CIOXKEHUHU. BplunTaHue Kak JEHCTBHE,
o0OpaTHOE CIIOKEHHI0. Y MHOKEHHE HATypaJbHBIX YHCEN; CBOMCTBA HYJS U €AUHUIIBI TP YMHOKEHUU.
Jlenenue kak JAeWcTBUE, OOpaTHOE yMHOKeHHIO. KOMITOHEHTBHI NeMCTBUHM, CBSI3b MEXKIYy HHUMHU.
[IpoBepka pe3yinbTaTa apudmernueckoro nerctBus. I[lepemecTurenbHoe U codeTaTelbHOE CBOWCTBA
(3aKOHBI) CJIOKEHUS U YMHOXKEHUS, paclpe/IeInTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanne OyKkB 151 00O3HAUEHHS HEU3BECTHOTO KOMIIOHEHTAa M 3allUCH CBOWCTB
apu(pMETHYECKUX AEUCTBHIM.

Jenutenu U KpaTHbIE 4YMcCla, pa3joKeHHWE HAa MHOXUTeIH. [IpocThle M cOCTaBHBIE YHUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue c octaTkoM.

CrermneHnb ¢ HaTypaJbHBIM MTOKa3aTesaeM. 3akch YUCa B BUJE CYMMBI pa3psiAHbIX CIaraeMblX.

YucnoBoe BelpakeHHE. BplunciieHne 3Ha4eHUI YMCIIOBBIX BBIPAXKEHUI; TIOPSAAO0K BBIIOJHEHUS
neiicrBuil. Vcrosnb30oBaHWE IIPU BBIYMCIEHUAX IIEPEMECTUTEIBHOTO M COYETATEIIBHOTO CBOWCTB
(3aKOHOB) CIIOKEHUS U YMHOXKEHUS, paCIIPEAEIUTEIBHOIO CBOICTBA YMHOKEHUS.

Hpobu

[IpencraBiaenne o ApoOM Kak crocoOe 3amucu 4acTd BeMMYUHBI. OOBIKHOBEHHBIE JIPOOH.
ITpaBunbHBIE U HenpaBWIbHBIE poOu. CMemianHas ApoOb; MPEICTaBICHUE CMEIIaHHON JpoOu B BHJIE
HEMpPaBUWIBHOM ApOoOM W BBIIEICHUE LENOH YacTH YHuclia W3 HeNnpaBHIbHOW Ipobu. M3o00paxenue



npoOell TouykaMu Ha 4YHCIOBOM mpsiMoi. OcHOBHOE CBOWCTBO npobu. CokpaiieHue apoOeid.
[TpuBenenue n1pobu Kk HOBOMY 3HaMeHarteso. CpaBHEHHE APOOEii.

CroxeHue u BRIYMTAHUE IpoOei. YMHOXKEHHE U JieJieHue Ipo0eii; B3auMHO-00paTHbIC APOOH.
HaxoxaeHne 4acTu 1enoro 1 1e1oro 1o €ro 4acTH.

Hecsatuunas 3anuchk ApoOeit. IlpeacrtaBieHue necaTMdHON IpoOM B BUIE OOBIKHOBEHHOM.
N300pakeHne necaTHYHBIX ApoOeil TOUKaMu Ha YUCIO0BOM mpsiMoii. CpaBHEHHE AECATUYHBIX APOOCH.

Apudmernueckne 1eHCTBUS € AECATUUHBIMU Apo0sMu. OKpyriieHHe JeCATUYHbBIX ApOOeii.

Peuienne TeKCTOBBIX 3a/1a4

Pemenne TeKkCTOBBIX 3ajau apudmeTHueckuM crocobom. PemieHue Jsorndyeckux 3ajad.
Pemenne 3amau mepeOopoM BCeX BO3MOXKHBIX BapHaHTOB. lcmosb3oBaHue Hpu pelIeHUuH 3ajady
TaOJUI] U CXEM.

Pemenune 3amay, coneprkaliux 3aBUCHUMOCTH, CBSI3bIBAIOLIME BEIMUYUHBI: CKOPOCTb, BpEMS,
paccTosHUE; II€Ha, KOJIMYECTBO, CTOMMOCTh. EJMHHMIIBI W3MEpeHUs: Macchl, 00bEMa, LEHBI;
paccTosiHUsA, BpeMEHH, CKOpOCcTU. CBsA3b MEXY €IMHULIAMU U3MEPEHUS KaXKON BEIIMYHUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne naHHBIX B BUJE TAOIUL], CTOIOYATHIX AUArPaAMM.

Harnsanas reomerpus

Harnsuele npezacraBiaeHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd, yroi,
JIOMaHasi, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYyT. YT01. [IpAMON, OCTpBIH, TYIION U pa3BEPHYTHIN YIJIbI.

JlnnHa oTpe3ka, MeTpUYeCKHe eMHULBI JUIMHBL. /JInHa JIOMaHOM, epuMeTp MHOTOYTOJIbHUKA.
N3mepenue v nocTpoeHue yrioB ¢ IOMOUIbIO TPAHCIIOPTHPA.

Harnsnnele npeacraBieHuss o Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHHK; IPSIMOYTOJbHHUK,
KBaJIpaT; TPEYroJbHUK, O PAaBEHCTBE QUIYD.

N300paxkenue ¢guryp, B TOM yuciie Ha kieryaroil Oymare. IlocTtpoeHue koHpuUrypauuii us
yacTel MNpsMOM, OKPY>KHOCTM Ha HEJIMHOBAHHOM M KieryaToi Oymare. lcrmosib30BaHHME CBOWCTB
CTOPOH U YIJIOB NPSIMOYT'OJIbHUKA, KBAJpaTa.

[Tnomanp npsIMOYroJibHUKA U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM
yucie Guryp, n300pakEHHbIX Ha KileT4aTol Oymare. EAMHUIBI H3MEpeHus MIIoLa u.

Harnsagnele  mpencraBieHMss O IPOCTPAHCTBEHHBIX — (QUIypax:  NPSAMOYTOJbHBIN
napajenenunesi, Kyo, MHOrOrpaHHUKU. M300pakeHne MpOCTEHIINX MHOTOTPaHHUKOB. Pa3BEpTku
KyOa u napamnenenunena. Cozganue Mojeseil MHOrOrpaHHUKOB (M3 OyMaru, mpoBOJIOKH, MJIACTHIIMHA
u ap.).

O0bEM PSAMOYTOJIBHOTO Napasuienenunena, kyoa. Enunuiel nusmepenus oobéma.

6 kiacc

HarypanbHble uncna

Apudpmernueckue JAEMCTBHS € MHOIO3HAUHBIMM HATypaJbHBIMU 4uCIaMU. YucloBble
BBIPQ)XEHUS, MOPAJOK JACUCTBUI, HCHONb30BaHUME CKOOOK. Vcronp3oBaHME NpU BBIYMCICHUAX
MNEPEMECTUTCIIBHOTO MW COYCTATCIIBHOTO CBOMCTB CIIOKECHHSA W YMHOXCHUA, PaACHpPCACIUTCIBHOIO
CBOMCTBa yMHOEHHs1. OKpYTIeHUE HATypalbHbIX YUCEL.

Jlenutenu u KpaTHBIC YKCiIa; HAMOOBIITNI OOIIMI IeTUTENh U HaUMEHbIIee 0011ee KpaTHOE.
JlenuMocCTb CyMMBI U IPOU3BEEHUS. [leneHne ¢ 0cTaTKOM.

Hpobu

OObIKHOBEHHAsT JpoOb, OCHOBHOE CBOMCTBO ApoOu, cokpaiieHue apoOeil. CpaBHeHHE U
yrnopsiaounBanue podeil. Pemenue 3a1ay Ha HaXOXKACHUE YacTH OT LEJIOT0 U LIEJIOro MO €ro YacTH.
JlpoOHOe uncio kak pe3ynbraT aeneHus. [IpencraBnenue aecaTHyHON 1podu B BUAe OOBIKHOBEHHOM
IpoOM W BO3MOXXHOCTH TMPEJCTaBICHUS OOBIKHOBEHHOW IpoOM B BHUJIEC AeCATHYHOM. JlecaTuduHbie
apoOu M MeTpuyeckass cucreMa Mep. ApuMeTHdyeckue JeHCTBHS M YHMCIOBBIE BBIPAKEHHS C
OOBIKHOBEHHBIMHU U ACCATUYHBIMN )Ip065IMI/I.

OtHomenue. Jlenenue B JaHHOM oOTHOWIeHMHM. MacmTad, mnponopuus. I[Ipumenenue
MIPONOPLMI ITPU PEILIEHUH 3a/1a4.

[lonsitue mpoieHTa. BpiuncneHue mnporeHTa OT BEJIMYMHBI U BEIUYMHBI 1O €€ MPOIEHTY.
BoipakeHue MpoLEHTOB JAecITUYHBIMU JApoOsMu. Pemenue 3amau Ha mpoueHTH. BoipakeHue
OTHOIICHMS BCIIMYHH B ITPOLICHTAX.

[TonoxxurenbHbIE U OTPULIATEIbHBIC YHCTA

ITonoxurensHBIE U OTpULATCIILHBIC YUCIIA. HCHLIC qucia. MOZ[y.]IB quciia, reoMCcTpruicCKas
WHTEpIpeTanuss MOAyas uyucia. M3o0pakeHue uucen Ha KOOPAWMHATHOW MpsMon. YUwcClioBbIe
npoMexyTkn. CpaBHeHHe uucen. ApudMeTHYecKHue JCUCTBUS C  TOJOXKUTEIBHBIMU U



OTPHULATEIILHBIMY YUCIIAMHU.

[IpsimoyronbHasi cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopamHaTel TOUKM Ha IJIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek u GUryp Ha KOOpAMHATHOM MJIOCKOCTH.

bykBeHHBIE BBIpAKEHUS

[Ipumenenue OYKB ISl 3allMCH MAaTEMAaTHYECKUX BBIpAXEHHH W mpeiokeHuil. CBoWcTBa
apu(pMeTHYECKUX JeHcTBUH. ByKBeHHbIE BBIPQKEHHUS W YHCIOBBIC IOJICTAHOBKU. bByKBEHHBIE
paBEHCTBA, HAXOXAECHUE HEU3BECTHOro KoMIOHeHTa. PopMmyibl; GopMyssl NepuMmeTpa U IUIOLAaN
NpsIMOYTOJIbHUKA, KBaj[paTa, 00bEMa Napaienenunena u Kyoa.

Penienne TekcTOBBIX 3a7a4

Pemenne TeKCTOBBIX 3ajau apuMeTHUECKUM crocoboM. PelieHue Jormdeckux 3ajad.
Pemenue 3aa4 nepe6opoM BCex BO3MOKHBIX BapUAHTOB.

Pemenne 3amad, comepiKalux 3aBUCHMOCTH, CBSI3BIBAIOLIMX BEJIMYUHBL CKOPOCTb, BpPEM,
paccTosiHue; 1IeHa, KOJIUYEeCTBO, CTOUMOCTh; MPOU3BOJUTEIBHOCTD, BpeMs, 00bEM paboThl. EnuHuIb!
U3MEpPEHUS: MAacChl, CTOMMOCTH; pPAacCTOSHUS, BpPEMEHH, CKOpOCTH. CBs3p MEXIy €AMHHULIAMU
U3MEPEHUS KaX/101 BEIUYNHBI.

Pemenne 3agad, CBS3aHHBIX C OTHOILIECHUEM, NTPONOPLHAOHAIBHOCTBIO BEJIUYMH, NPOLICHTAMU;
peleHre OCHOBHBIX 33a7a4 Ha Jpo0Ou U MPOIEHTEHI.

OneHka W TNpHUKUJIKA, OKpyrieHue pesyibrara. CocTaBieHHE OYyKBEHHBIX BBIPRKEHUH I10
YCJIOBHIO 33/1a4H.

[IpencraBiaeHne AaHHBIX C MOMOLIbIO Ta0nUL U Auarpamm. CrosiduaThie AUarpaMMbl: YTEHUE U
nocTpoeHue. YTeHne KpyroBbixX JUarpamm.

Harnsgnas reomerpus

Harnsannele npencraBiaeHuss o urypax Ha INIOCKOCTH: TOYKa, NpsiMasi, OTPE3OK, JIyd, yrod,
JIOMaHasl, MHOTOYT OJIbHUK, YETBIPEX- YTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOoe pacnosio)keHHe JBYX HOpSIMBIX Ha IIJIOCKOCTH, MapajuleJbHbIE TpPSMBIE,
NIEPIEHIUKYIIApHBIE NpsMbIE. M3MepeHne paccTosIHUI: MEXy ABYMs TOYKaMH, OT TOYKH A0 MPSMO;
JUIMHA MapIIpyTa Ha KBAJAPATHON CETKE.

M3mepeHne M IOCTPOCHHE YIJIOB C IIOMOIIBIO TPAaHCIOPTHpA. BuAbI TpPEyrojbHUKOB:
OCTPOYTOJIbHBIN,  MpPSIMOYTOJIbHBIM,  TYNOYTOJIbHBIN;  paBHOOEPEHHBIM,  PaBHOCTOPOHHHUU.
YeTbIpEXYroabHUK, TNPUMEPHI YETBIPEXYTOJBHUKOB. IIpAMOYroNbHMK, KBaapar: HCIOJIb30BaHUE
CBOMCTB CTOpPOH, YIJIOB, nuaroHaieil. M3o0pakeHue reomerpuyeckux (uryp Ha HEITUHOBAHHOMN
Oymare ¢ MCIOJIb30BaHUEM LIUPKYJIA, IUHEHKHU, YTOIbHUKA, TpaHcnopTupa. [loctpoenus Ha kieTyaroit
Oymare.

[Tepumerp mHoOroyrosipHuka. IToHATHE miomanu QGUrypsl; €IMHUIBI U3MEPEHUs IUIOLIAIH.
[TpubnmxE€HHOE M3MepeHue miowaau Guryp, B TOM uucie Ha KBagpaTHoOM ceTke. [IpubnmxénHoe
U3MEpPEHUE JUTMHBI OKPY>KHOCTH, IIOIAAHN KpyTa.

CumMeTpus: IIeHTpallbHasA, 0CEBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.

Harnsannele npencraBiaeHuss 0 IPOCTPAHCTBEHHBIX (UIypax: mapajuienenunen, Kyo, mpusma,
nUpaMyza, KOHYC, LWIMHApP, map u cdepa. M3o0paxeHne npocTpaHcTBeHHBIX (uryp. ITpumepst
pa3BEPTOK MHOTOTPAHHUKOB, HMWIMHIpa U KoHyca. Co3gaHHe Mojeeil MpOCTPAaHCTBEHHBIX GUIyp
(u3 Oymaru, NMpOBOJIOKH, IUIACTHJIMHA U JP.).

[Tonsitne 00BEMa; eqUHUIBI U3MEPeHHUsT 00bEMa. OOBEM TPSAMO-YTOJBHOTO TIapaJlieenunesa,
KyOa.

IIJTAHUPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEM
[TPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHU )

OcBoenne yueOHOro Kypca «MartemaTtuka» B 5-6 KigaccaXx OCHOBHOM IIIKOJIBI JIOJKHO
obecrieunBaTh JOCTH)KEHHE CIEIYIOUINX MPEAMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTATOB:

5 knacc

Yucna v BBIYUCIICHUS

[lonumarh W MpaBUIBHO YHOTPEOJATH TEPMHUHBI, CBS3aHHBIE C HATYpaJbHBIMHU YHCIAMHU,
OOBIKHOBEHHBIMH U JIECATUIHBIMU JAPOOSIMHU.

CpaBHMBaTh MU YIOPSIOYMBATH HATypaJbHbIE YHCIIA, CPABHUBATH B IPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIE IPOOHU, IECATUYHBIC IPOOH.

COOTHOCHTH TOYKY Ha KOOPAMHATHOW (YHCIIOBOI) MPSMOI ¢ COOTBETCTBYIOIIMM €i YHUCIIOM U
n300pakaTh HaTypaJbHBIC YUCIIA TOYKAMU Ha KOOPAMHATHON (YUCIOBOM) MPSIMOIA.



BeimonuATe apudmerndeckue NeMCTBUSA € HATypaJbHBIMH YHCIAaMH, C OOBIKHOBEHHBIMHU
ApoOsSIMU B IPOCTEHIIUX CITydasix.

BBINOMHATE IPOBEPKY, IPUKUAKY PE3YJIbTaTa BBIYUCICHUN.

OxpyrsTh HaTypalbHbIE YHCIA.

Penienne TekcTOBBIX 3a1a4

Pemate TeKkcTOBBIE 337a4M apH(PMETHUYECKUM CIOCOOOM M C IMOMOIIBIO OPraHU30BAHHOTO
KOHEUYHOI0 Iiepedopa BCceX BO3MOXKHBIX BApUAHTOB.

Pemate 3amaum, conxepxkalive 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIMYMHBI: CKOPOCTb, BpEM,
paccTosiHue; 1ieHa, KOJIMYECTBO, CTOUMOCTD.

Mcnonb30BaTh KpaTKUe 3alIMCH, CXEMbI, TaOIUIbl, 0003HAYEHUS IIPU PELICHUH 3a]1ay.

Ilonp30BaTbCcsl OCHOBHBIMM E€AMHHMLAMU HM3MEPEHMS: LIEHBI, MACChl; PAaCCTOSIHUS, BPEMEHH,
CKOPOCTH; BBIPa)KaTh OJIHU €IMHHULBI BEIMYMHBI YEPE3 APYTHUE.

W3BnekaTh, aHaIM3UPOBATh, OICHWBATh WH(POPMALMIO, TPEICTABICHHYIO B TaOnuIe, Ha
cTosi04aToi JuarpamMMe, MHTEPIPETHPOBATh MPEJCTABICHHbIC JAHHBIE, UCIOJIb30BATh JaHHbIE MPHU
pellIeHnN 3a1ay.

Harnsgnas reomerpus

[lonp30BaTbCcsl TIE€OMETPUYECKMMH IIOHATHSAMHU: TOYKa, IpsAMas, OTPE30K, JIyd, Yo,
MHOTI'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TIpUMEPHI OOBEKTOB OKPYKAIOMIETO MHpPa, HMEIOMHX (OPMY H3YYEHHBIX
reoMeTpHUecKuX Guryp.

Hcnonp30BaTh  TEPMHUHOJIOTHIO,  CBSI3aHHYKO C  YIVIAMH:  BEpPIIMHA  CTOPOHA; C
MHOT'OYI'OJIbHUKAaMU: yroJl, BEPIINHA, CTOPOHA, JUarOHaJllb; ¢ OKPYKHOCTBIO: PainyC, JUaMETP, LICHTP.

N300pakaTh M3y4eHHBIE T€OMETPUYECKUE (PUTYphl HA HEIMHOBAHHOW M KJIETYAaTOW Oymare c
ITOMOUIBIO HUPKYJIS U JIUHEHKH.

Haxomuts IMHBI OTPE3KOB HENOCPEACTBEHHBIM MU3MEPEHUEM C IIOMOUIBIO JTUHEHKH, CTPOUTH
OTPE3KH 3alaHHON JUIMHBI; CTPOUTH OKPYXHOCTb 33JaHHOTO pajinyca.

Hcnons30BaTk CBOMCTBA CTOPOH M YIVIOB NPSAMOYTOJbHUKA, KBajapaTa Ul UX MOCTPOCHMUS,
BBIYHCJICHU IUIOIAAU U IEPUMETPA.

Bbruncnsate nmepuMerp M IJIOMIAAbL KBajpara, NpSIMOYToJbHUKA, (DUTYp, COCTaBIECHHBIX W3
IPSIMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.

[lonp30BaTbCcsl OCHOBHBIMHM METPUYECKMMH €IMHMIIAMU W3MEpPEHUs JUIMHBI, IUIOLIA/IH;
BBIPAKAaTh OJHU €AUHULBI BEIIMYUHBI Yepe3 IpyTrue.

Pacnio3naBate mapaiienenumnes, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO IpaHsb,
M3MEpEHUs; HAXOIUTh U3MEPEHUs Mapajulesenumnesaa, Kyoa.

Boruncnsate 00b€M kyOa, mnapajuienenumnena Mo 3aJaHHbIM H3MEPEHMSIM, I0JIb30BaThCs
eIMHUIIAMU U3MEPEHUs 00bEMa.

Pemate HecnoKHbBIE 3a7auM HAa WM3MEPEHUE TIEOMETPUYECKUX BEIIMYMH B NPAKTHYECKUX
CUTYalUsIX.

6 KIacc
Yucita ¥ BEIIUCICHUS

3HaTh ¥ MOHUMATh TEPMHUHBI, CBS3aHHBIE C PA3TUYHBIMU BHJIAMH YUCENT U CIIOCO0aAMH UX
3aMuCH, IEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aMKCH YKCa K JPYTOn.

CpaBHUBaTh W YIOPSAIOYMBATH IEJbIE YHCTA, OOBIKHOBEHHBIE U JECSITHYHBIE IpOOH,
CpPaBHUBATH YKCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BeimonHsATe, coderas yCTHbIE W NHUChbMEHHBIE NPUEMBI, apuPMETHUECKHUEe AEUCTBUA C
HaTypaJbHBIMU U TEBIMHA YHCIIaMHU, OOBIKHOBEHHBIMHU U JACCATUIHBIMU IPOOSMH, TTOJTOKUTEITLHBIMU U
OTPULIATENLHBIMU YHCIIAMH.

BrruucisaTe 3Ha4Y€HHS YHCIIOBBIX BBIPAKEHUM, BBIIOJIHATH MPUKHAKY M OICHKY pe3yJbTaTra
BBIUMCJICHHUH; BBIMOMHATH MPEOOpa3OBaHMS UYUCIOBBIX  BBIPQKEHHH Ha OCHOBE CBOWCTB
apupMETHUECKUX JEHCTBUMN.

COOTHOCUTH TOYKY Ha KOOPJAUHATHOM MPSMOI C COOTBETCTBYIOIIUM €i YHCIIOM M M300pakarh
YyCa TOYKaMHU Ha KOOPAWMHATHOW MPAMOM, HAXOIUTh MOYJIb YHCIIA.

COOTHOCHUTH TOYKHU B MPSMOYTOJILHOM CUCTEME KOOPJUHAT C KOOPJAUHATAMHU STOU TOUKHU.

OKpyTJIATH LIETbIC YHCTa U ICCITHYHBIC APOOH, HAXOAUTH MPUOTMHKCHUS YHCEIT.

YucnoBbie 1 OYKBEHHBIC BHIPAKEHUS

[Tonnmate u ymoTpeOJATh TEPMHHBI, CBSI3aHHBIE C 3aMHMCBhI0 CTEICHH YKCIIA, HaXOJWUTh

KBaJIpaT U Ky0 YMCIIA, BEIYUCIIATH 3HAUCHUS YUCIOBBIX BBIPAKCHHIM, COJIEPIKAIINX CTETICHH.



[Tons30BaTbesl mpHU3HAKamMu JAEIMMOCTH, PAacKiIaJblBaThb HATypaJbHbIE 4MCIAa Ha IPOCTHIE
MHOYUTEIH.

[Tonb3oBaTbes MacmTaboM, COCTABIATH MPOMOPLUUHU U OTHOLIEHHs. Vcrnonab3oBaTh OYKBBI IS
0003HaYCHMS YUCENT MIPU 3alUCH MATEeMAaTHUYECKUX BBIPAKEHHU, COCTABIATh OYKBEHHbIC BBIPAKEHHS U
(bopMyIibl, HAXOAUTH 3HaYCHUS] OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISA HEOOXOJUMbIE IMOACTAHOBKH U
npeoOpa3oBaHusl.

Haxonutb HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenue TekcToBbIX 3a/1a4

Pemars MHOTOIIaroBBIE TEKCTOBBIE 33]]a4l apUPMETHUECKUM CIIOCOOOM.

Pewate 3amaum, cBs3aHHBIE C OTHOLIEHHWEM, MPONOPLMOHAIBLHOCTHIO BEIMYHH, IPOLEHTAMU;
pelaTh TpH OCHOBHBIE 33/1a41 Ha IPOOH U MPOIICHTHI.

Pewate 3amaum, conepikamiye 3aBUCUMOCTH, CBSA3BIBAIOLIME BEJIMYMHBI: CKOPOCTh, BpPEM,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTEILHOCTD, BpeMs, 00bEMa pabOThI, HCTIONIb3Ys
apudmernyeckue  JEHCTBUS, OLEHKY, HPUKHUAKY; TIOJb30BaThCS  €IUHUIAMH  HU3MEpEHUs
COOTBETCTBYIOIIMX BEJINYUH.

CocraBnatb OyKBEHHbIE BBIPAXKESHHUS 110 YCIOBUIO 331a4U.

W3Bnekate uHGOpPMAIUIO, MPEACTABICHHYI0 B Ta0JMIAaX, HA JIMHCWHOW, CTONOYATOW WIH
KpYrOBOM JuarpaMmax, UHTEPIPETUPOBATH MPEICTABICHHBIC JAHHBIC;, HMCIOJb30BaTh JAHHBIC IPHU
peuieHuu 3anay.

[IpencraBiasTs HHPOPMAIUIO C TOMOIIBIO TAONHII, THHEHHON U CTOI0YATON JUarpamm.

Harnsanas reomerpus

[IpuBoauTe mnpuMEpbl OOBEKTOB OKPYXKAIOMIET0 MHUpPA, HMEIIUX (HOpMy H3YyUECHHBIX
rE€OMETPHUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PAaBHBIX M CHMMETPHUYHBIX (PHUTYD.

N306paxaTh ¢ MOMOIIBIO LUPKYIISA, TUHEHKH, TPAHCTIOPTHPA HA HEIIMHOBAHHOW M KIIETYATOM
Oymare M3y4eHHBIE TUIOCKUE TeOMETPUIECKre GUTYpPBI U KOH(PUTYpALIUU, CHMMETPUYHBIEC (PUTYPHI.

[Tonb30BaThCsA r€OMETPUUECKIUME OHATUSMHU: PABEHCTBO (DUTYP, CAMMETPUS; UCTIOIH30BAThH
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPHH.

Haxoautb BeIMYMHBI YTIIOB U3MEPEHUEM C TOMOILBIO TPAHCIOPTUPA, CTPOUTH YIJIbl 33JaHHOMN
BEJINYUHBI, [10JIb30BATHCS MPHU PELICHUH 3a]a4 IPagyCHOM MEpPOW YIJIOB; pacllO3HABATh Ha 4YEepTEkKax
OCTPBIH, IPSAMOU, Pa3BEPHYTHIA U TYIION YIJIBL.

Beluucnate  JMHY JIOMaHOHM, I€pUMETP MHOIOYTOJbHUKA, II0JIb30BaThCA EIMHHUIIAMH
U3MEPEHMS NJIMHBI, BBIPAXXaTh OJHU €IUHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

Haxonuth, uCnonp3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUA: MEXAY IBYMs TOYKAMH, OT
TOYKH 10 NPSMOM, JJIMHY IIyTH HAa KBAJPATHOU CETKE.

Boruncnsate minomaas GUryp, COCTaBIEHHbBIX U3 IPSIMOYTOJbHUKOB, UCIOIb30BaTh pa30nueHue
Ha TpPSIMOYTOJBHUKH, Ha paBHbIE (UTYpHI, NOCTpauBaHWE A0 MPSIMOYTOJbHHKA; MOJIb30BaTHCS
OCHOBHBIMH €IMHUIIAMU U3MEPEHUs IUIOLIAAH; BbIpAXXaTh OJAHU €IMHULIBI N3MEPEHUs IUIOIAAN Yepe3
JIpyTHe.

PacnoznaBaTe Ha MoOJeNsIX M W300paKeHMSIX NMHUpPAMUAY, KOHYC, IMJIMHIpP, HCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIlMHA, Pedpo, rpaHb, OCHOBaHHE, pa3BEPTKA.

N3o0paxkaTs Ha KJIeT4aTON OymMare mpsiMOYTOJIbHBIN MapajuieIenuIIe].

Bbruucnate 00bEM NPSAMOYTOJNIBHOTO Mapajulesienuiena, Kyba, IM0JIb30BaTbCs OCHOBHBIMHU
€IMHULIAMU U3MEpEeHHs 00bEMa; BBIPAXKaTh OJJHU €IMHUIIBI U3MEpEeHUs 00bEMa uepes Ipyrue.

Pemrate HeCHOXHBIE 3a7aud Ha HAXOXKICHUE IEOMETPUYECKUX BEIMYUH B IPAKTUYECKUX
CUTYyaLUX.

PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPAy. 7—9 KJIACCHI
HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Anrebpa SBISICTCS OTHUM M3 OMTOPHBIX KYPCOB OCHOBHOM IITKOJIBI: OHAa 00ECTIeUMBaET N3yUeHHE
APYTrUX AMCLUUIUINH, KaK €CTECTBEHHO- HAay4yHOro, TaK W TYMaHUTApHOIO IIMKIJIOB, €€ OCBOEHHUE
HEOOXO0MMO IS TIPOJOJDKEHHsI 00pa30BaHMs U B TIOBCEAHEBHOM KM3HU. Pa3BuTHE y 00ydaronimxcs
HAyYHBIX NPEICTABICHUNH O MPOMCXOXJEHUH U CYIIHOCTU anredpandyeckux aOcTpakiuii, crocobe
OTpaXEHUS MaTEeMaTUYeCKOW HAyKOW SBJICHUH M TPOIECCOB B MPUPOAEC W OOIIECTBE, POIH
MAaTEMaTUUYCCKOTO MOACIINPOBAHUA B HAYYHOM IO3HAHUU U B ITPAKTHUKEC CHOCOGCTByCT (pOpMI/IpOBaHI/IIO
HAyYHOTO MHPOBO33PEHMSI W KayeCTB MBIIIJICHUS, HEOOXOIMMBIX /JIsl aJalTalid B COBPEMEHHOM
udpoBoM obmiecTBe. M3ydeHne anredOpbl eCTECTBEHHBIM 00pa3oM 00ecreyrBaeT pa3BUTHE YMEHUS
HaONI0laTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH  MBIIIICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JCWCTBUS M BBIBOJBI, (POPMYIHPOBATH



yrBepxaeHua. OcBoeHue Kypca aiareOpbl oOecrneuuBaeT pa3BUTHE JIOTUYECKOTO MBILIUICHUS
o0yJaroImuxcs: OHM HCHOJb3YIOT ACAYKTUBHbIE W WHAYKTHBHBIC pacCyXJaeHus, 0000ueHne u
KOHKpeTH3allio, abcTparupoBanre W a”ayioruto. OOydeHune anreOpe mpearnosiaracT 3HAYUTEIIbHBIN
00BbEM CaMOCTOSITENTFHON JIEATEIbHOCTH OOYYAIOUIMXCs, TO3TOMY CaMOCTOSITEIbHOE PELICHHE 3a/1au
€CTECTBEHHBIM 00pa30M SIBIISICTCS peanu3alieil e TeIbHOCTHOTO MPUHIIUIA 00YUEeHHUS.

B crpykrype mporpammel y4eOHOro Kypca «Anredpa» OCHOBHOH HIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIepP)KaTeIbHO-METOAUYEeCKe JUHUHM: «Yucina u BBIYUCICHUN»; «Ajredpanyeckue
BBIPKCHUS Y

«YpaBHeHUsI U HepaBeHCTBay; «DyHkuum». Kaxnas U3 3TUX COAepKATEIbHO-METOANYECKUX
JUHUI pa3BUBACTCS HA MPOTHXKEHUU TPEX JIET U3YUEHUs Kypca, ECTECTBEHHBIM 00pa3oM MeperuieTasch
U B3aUMOJCUCTBYS C JIPYIrMMH €ro JUHUSAMHU. B Xozne m3ydeHus Kypca oOydaromMMCs HNPUXOAUTCS
JIOTUYECKH pacCCyXJaTh, HCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIM A3BIK. B CBA3M ¢ 3TUM
11eJ1ec000pa3HoO BKIIOYHUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI JIOTMKH, TPOHU3BIBAIOIIIE BCE OCHOBHBIE
paszenbl MaTeMaTU4YecKoro oO0pa3oBaHUS U CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOIIMMHUCS OCHOB
YHHUBEPCAJIBHOTO  MaTeMaTH4YecKoro si3plka. TakuM  00pa3oM, MOXHO  YTBEpXkJAaTh, 4YTO
COJIEPKaTEIbHON U CTPYKTYPHOI OCOOCHHOCTBIO Kypca «Anredpay SBISETCS ero MHTErpUpOBAaHHBIN
Xapakrep.

Conepxxanne nMHUU «Yucna U BBIYUCICHUS CIY>)KUT OCHOBOW ISl JAJIbHEHIIEr0 W3y4eHUs
MaTeMaTHKHU, CHOCOOCTBYET Pa3BUTHIO y OOYYarOUIMXCS JIOTUYECKOTO MBIIUIEHUS, (OPMUPOBAHUIO
YMEHHUS TOJIb30BATHCS AITOPUTMAMH, a TAaK)Ke MPUOOPETECHUIO MPAKTHUECKUX HAaBBIKOB, HEOOXOIUMBIX
JUIS TIOBCEIHEBHOM JKM3HU. Pa3BUTHE NOHATHSA O YKCI€ B OCHOBHOM IIKOJIE CBSI3aHO C palllOHAJIbHBI-
MU M UPPALUOHATBHBIMU YHCIaMH, (OPMUPOBAHUEM TMPEACTABICHUN O JEHCTBUTEIBHOM YHUCIE.
3aBeplIeHHEe OCBOCHMSI YUCIIOBOM JIMHUU OTHECEHO K CTapLIeMy 3BEHY OOIIEero oOpa3oBaHusl.

CogepxaHue ABYX alre0panyeckux JUHUM — «ANredpandeckue BHIPAKEHUSI» U «YpaBHEHUS
M HEPaBEHCTBa» CIIOCOOCTBYET (OPMHPOBAHUIO Y OOYYarOIUXCS MaTEeMaTHYeCKOTO arrapara,
HE00X0IUMOTO JUIS penieHus 3a1a4 MaTE€MAaTHUKH, CMEXKHBIX MpeAMETOB u
[IPaKTUKO-OPUEHTUPOBAHHBIX 3a7ay. B OCHOBHOH IIKosie y4eOHBIN Marepuall rpynIupyeTcsi BOKPYT
paloHaJIbHBIX BbIpaXeHH. Aunrebpa IEeMOHCTPUPYET 3HAUEHHE MAaTEMaTHKU KakK s3plKa s
MOCTPOEHUS MAaTEMATUYECKUX MOJIEINICH, OMUCAHUA MPOLECCOB U ABJICHUN peaibHOrO Mupa. B 3agaum
oOyueHusi anreOpe BXOAAT TakXKe JalbHEWIlee pa3BUTHE AITOPUTMHYECKOTO  MBIIUICHUS,
HE0OXOJIMMOro, B YacTHOCTH, JUIsI OCBOEHMsSI Kypca HWH(OPMATHKH, W OBJIAJICHHE HaBbIKaMU
JIeNyKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHue CHUMBOIBHBIX (OPM BHOCUT CBOHM CHEIH(PUUECKHIA
BKJIaJ] B pa3BUTHE BOOOPaKEHHUS, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Cogepxanne (QyHKIMOHATBHO-TpaQUUECKON JTWHUU HalEeJICHO HA MOJy4YeHHe MIKOIbHUKAMU
3HaHUN O (YHKIMSIX KaK BaKHEHWIIEW MaTeMaTH4eCKOM MOJENH JUIsl ONMUCAHUSI U UCCIETOBAHUSA
pa3sHOOOpa3HbIX MPOLECCOB M SBJICHUH B Mpupojae U obmectBe. M3yueHwe 3Toro marepuana
CHOCOOCTBYET pa3BUTHIO y OOY4YAIOIIMXCS YMEHHS MHCIIONb30BaTh pPA3JIMYHBIE BBbIPA3UTEIbHBIC
CpeICTBa sI3bIKa MAaTeMAaTUKH — CIIOBECHbIE, CHMBOJHYECKHE, Tpaduyeckue, BHOCUT BKJIAI B
(bopMHpOBaHUE MIPEICTABICHUI O POJIM MATEMAaTUKHU B Pa3BUTUU LUBUIN3ALUN U KYJIbTYPBHI.

COAEPXAHUE YUYEBHOI'O KYPCA (I1IO TOJAM OBYYEHMU )

7 Kyacc

Yucna v BIYMCIECHUS

PammmonansHEIE ymcna

JpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, TIEPEXO OT OAHON (OPMBI 3aMUCH JpoOei K ApYyroiu.
[lonsATHEe panMOHAIBPHOTO 4YHCHA, 3aMKCh, CPABHEHWE, YNOPAJOYMBAHWE PALMOHAIBHBIX YHCEI.
Apudmernueckre IEHCTBHS C pallMOHAILHBIMU YUCIaMH. Perienue 3a1ad U3 pealbHON MPAaKTUKU Ha
4acTH, Ha JIPOOH.

CreneHb ¢ HaTypaJIbHBIM ITOKA3aTEeNIEM: OIpeieNIeHue, MpeoOpa3oBaHre BIpaKEHUI Ha OCHOBE
orpesieNieHus], 3anuch 00abIKX yncel. [IpoleHThl, 3anuchk NMPOLIEHTOB B BUJE ApOOH U IpoOHU B BUJE
IIPOLICHTOB. Tpy OCHOBHBIE 3a/1a4 Ha IPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB JAEIMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIIN HATYPAJIbHBIX YHCE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi K 0OpaTHasi MpOIOpLUUOHATBHOCTH.

Anrebpanueckue BbIpaXKEHUs

IlepemeHHBIE, YHUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTHMble 3Ha4YeHUs
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEX]ly BeIMUMHAMU B Buje (GpopMyibl. Beruucnenus no
¢dopmynam. [IpeoOpasoBanne OYKBEHHBIX BBIPAKEHHM, TOKICCTBEHHO PAaBHbIC BBIPAXKCHMS, MPABUIIA



npeoOpa3oBaHusl CyMM M IPOM3BEACHUH, MpaBWila PACKPBITUS CKOOOK M NPUBEACHUSA MOJOOHBIX
cllaracMblX.

CBoliCcTBa CTENIEHH C HATYPAJIBHBIM I1I0KA3aTeIIEM.

Opnowtenbl U MHorowieHsl. CreneHb MHorousneHa. Cl0XKeHHE, BBIYMTAHHE, YMHOXECHHE
MHOro4JI€HOB. POpMyJIbI COKPAIIEHHOTO YMHOXKECHMSI: KBaJpaT CyMMBI U KBaJpar pazHocTH. Popmyna
pa3HOCTH KBaApaToB. Pa3oikeHne MHOTOUJI€HOB HA MHOXKHUTEIIN.

VYpaBHeHus

VYpaBHeHUe, KOpEHb YpaBHEHHS, IpaBHJa NPEOOpa3OBaHMsS YPaBHEHUs, PAaBHOCHIBLHOCTH
YpaBHEHUH.

JIuHeitHoe ypaBHEHHE C OJTHOM MEPEMEHHOM, YUCIIO KOPHEH JTMHEWHOTO ypaBHEHUSI, PEIICHUE
JTUHENHBIX ypaBHeHHUI. CocTaBiieHUE ypaBHEHUH IO YCJIOBHIO 3ajaud. PeleHue TEeKCTOBBIX 3ajad ¢
IIOMOUIBIO YPaBHEHUI.

JluneliHoe ypaBHEHHE C ABYMS IMEpPeMEHHbIMH M ero rpaduk. Cucrema IBYX ITHUHEHHBIX
yYpaBHEHMH C ABYMS IepeMeHHbIMU. Perienue cucreM ypaBHeHHH criocoOoM nojcTaHoBKu. [Tpumepsr
pelIeHNs TEKCTOBBIX 3ajau C IIOMOILBIO CUCTEM YpaBHEHUI.

Koopaunatse! u rpaduku. @yHKIIMN

Koopannara toukn Ha npsimoi. UuciioBele npoMekyTKH. PaccTossHue MexXy 1BYMsl TOYKaMH
KOOPJMHATHOU MPSIMOIA.

[TpsmoyronbHass cucrema koopauHaT, ocu OX m Oy. AOcmmcca W opaMHATa TOYKH Ha
KOoOpAHHATHOH miockocTh. [Tpumepsl rpadukoB, 3aganHbIx popmynaMu. YTeHne rpagKoB peaqbHbIX
3aBUCUMOCTEHN.

[Tonstue pynkuuu. I'paduk ¢pynxnun. CroiictBa pyHkuuit. Jlu-

HeiHas Qyaknus, e€ rpaduk. I'padux ¢ynkumm y = [J x [J. I'paduyeckoe permenue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPABHEHUII.

8 kiacc

Yucna v BIYKCICHUS

KBangpatuslii kopeb u3 uucia. [loHstue 00 wuppauvoHasbHOM uucie. JlecsaTuyHble
NpUOMKEHNs HMppalMOHANbHBIX uHcen. CBoicTBa apu(PMeTHYECKUX KBaJpaTHBIX KOpHEH U HX
IpUMEHEHHE K TPeoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUIN U BHIUMCIECHUSAM. JleHCTBUTEIbHBIE YUCIIA.

Crernens ¢ 1eNbIM IT0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch Yuca.

AnrebpanuecKue BbIpaXKEHUS

KBaapaTHbIi TpEXUIIEH; pa3IOKEHUE KBAJIPATHOTO TPEXUWICHA HA MHOKUTEH.

Anrebpanueckas 1poos. OCHOBHOE CBOWCTBO anredpandeckoit 1poou. CiokeHue, BHIUUTaHUE,
YMHOKEHUE, JIeIeHne anredpandeckux apoodeil. ParinonanbHble BhIpaKeHUS M UX MpeoOpa3oBaHUeE.

YpaBHEHUs U HEPABEHCTBA

KBanpartHoe ypaBHeHue, popmyia KopHel kBajgpaTHoro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHMH, CBOJAIIMXCS K JHMHEWHBIM M KBajapaTHeIM. IIpocreiiimme npoOHO-panioHaTbHbIE
YPaBHEHUS.

I'padguueckass uHTepnpeTanus ypaBHEHUH C JBYMs NEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPaBHEHUW € ABYMs NEpeMeHHbIMH. [IprMephl pemieHusi CUCTEM HEJIMHEHHBIX YPAaBHEHUH C JABYMsI
[IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a7a4 anreOpandecKuM CIocoOOM.

UuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHOM IepeMeHHON. PaBHOCUIBHOCTD
HepaBeHCTB. JIMHelHbIe HepaBeHCTBA ¢ 0JIHOM nepeMeHHON. CrucTeMbl TMHEHHBIX HEPABEHCTB C OAHON
[IEPEMEHHOM.

OyHKIUU

[Tonstue ¢ynxmuu. OOnacTe ompeneneHuss U MHOXECTBO 3HaueHuH (yHkuu. CrocoOsl
3amanus QyHKIIAN.

I'padux pynkiun. Yrenue cBoicTB pyHKMM 1o e€ rpaduky. Ilpumepst rpa¢pukoB GyHKINH,
OTpaXalIUX pealibHble mporecchl. DOYHKIWHU, OMNKHCHIBAIOIIME TMPSAMYI0 U OOpaTHYIO
MIPONOPIMOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIuN Yy = X2,y = X3,y = X, y=1I

9 ximacc

Yuncna v BEIUUCICHUS

JlelicTBUTENIbHBIC YHCIIA

PanmonanpHble 4HMCIa, WppallMOHAIBHBIC YHCIIA, KOHEYHBIC M OCCKOHEYHBIC JACCSITHYHBIC
npobu. MHOXKECTBO NEeHCTBUTEIBHBIX YUCEIT; NEHCTBUTENbHBIC YHCIIa KaK OCCKOHEYHBIE JeCATUIHBIC



npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JECUCTBUTENBHBIX 4YHCEN H
KOOPJAMHATHOU IIPSIMOA.

CpaBHEHHE JCHCTBUTEIBHBIX 4YHCEN, apuPMETHYeCKue IeHCTBUS C JICUCTBUTEIHHBIMU
YUCJIAMH.

W3mepenus, npubInKeHusl, OLICHKU

Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JITUTEILHOCTh MPOLIEC- COB B OKPY’KAIOIIEM MUpE.

[TpubmmkE€HHOE 3HAUEHNE BETMYUHBI, TOYHOCTH Npubmkenus. Oxkpyrienue uncen. [Ipukunka
U OLICHKA PEe3yJIbTaTOB BBIYNCICHUN.

VYpaBHEHNs U HEPABEHCTBA

VYpaBHEeHUs ¢ OJJHON NTEPEMEHHOMN

JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOSAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHMi, CBOIALIMXCS K KBaapaTHbIM. bukBanpaTHoe
ypaBHeHue. llpumepbl pemeHuss ypaBHEHMM TpPETbEeH M YETBEPTOM CTENECHEW pA3JI0KEHHEM Ha
MHOXUTENH.

Pemenune npoOHO-pallMOHANIBHBIX YpaBHEHUU. PelleHne TeKCTOBBIX 3a1ay alreOpandecKum
METO/IOM.

Cucremsl ypaBHEHUI

VYpaBHeHHE C JBYMsl TNEPEMEHHBIMH M ero rpaduk. PemieHue cucreM [BYX JHMHEWHBIX
YPaBHEHUH C IBYMs IIEPEMEHHBIMU. PelieHne cucTem IByX YpaBHEHHH, OJHO U3 KOTOPBIX JINHEWHOE,

a Japyroe — BTOpoil cremeHu. ['paduyeckas HHTeprpeTanuss CHCTEMbl YpPaBHEHHH C JByMs
MEPECMCHHBIMHU.

Perienue TekCTOBBIX 3aau alreOpanyeckuM CrocoOoM.

HepasencrBa

YucnoBble HEPaBEHCTBA U UX CBOMCTBA.

PemieHne JMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOM. Pemenue cucreM JIMHEHHBIX
HEpaBEeHCTB C OJHOM mnepemeHHoll. KBaapartHele HepaBeHcTBa. ['paduueckas wuHTeprnperanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DyHKIMHU

KBagpatuunas ¢yskus, e€ rpaduxk u cpoiictBa. [lapabosa, KO- OpAMHATBHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padpuxu pynkumit: y =kx, y=kx+b, y[J

SO YE XY= [J x [J 1 ux cBOMCTBA.

Yucnossle OCIIEI0BATEIbHOCTH

k, y=x3,

X

Onpenenenue 1 crocoObl 3a/1laHKs YUCIOBBIX OCIEI0BATEIbHOCTEN

[TonsiTie dYHMCIOBOM TOCIENOBATEILHOCTH. 3aJaHUE TOCIIEIO0BATEILHOCTH PEKYPPEHTHOM
¢bopmyoit u popmysoit N-ro vseHa.

ApudmeTrnueckast 1 reOMeTpUYecKas Iporpeccuu

Apudmerndeckass u reomerpuueckas nporpeccuu. @opmyssl N-ro wieHa apuMeTHUECKONH U
r€OMETPUYECKON ITPOTPECCUI, CYMMBI IEPBBIX N YIJICHOB.

N300pakeHre UICHOB apu(METHUECKOM M TIeOMEeTpUYEeCKOM Mporpeccuii TOYKaMU Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBHBIA POCT. CII0KHBIE MPOLEHTHI.

[IJTAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHHNS PABOYE
I[TPOT'PAMMBI KYPCA (11O TOJAM OBYYEHU )

OcBoenne yyeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUS JOKHO
o0ecrnednBaTh JOCTUKEHHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB:
7 xnacc
Uucna u BBIYUCIECHUS
BoimonHsATe, coderass yCTHbIE W TMHCbMEHHBIE NTpUEMBI, apudMeTHdecKue IeHCTBHS C
paloHaIbHBIMU YHCIIAMHU.
HaxoauTh 3HauEHUS YUCIOBBIX BBIPAKEHUH; IPUMEHSTH pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIpAXKEHUI, CoAepKaIUX OOBIKHOBEHHBIE U AECITUYHBIE APOOH.
[Tepexoauth OT OxHOW (HOPMBI 3aMUCH YUCEN K Jpyroi (mpeoOpa3oBHIBaThH IECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B OCCKOHEUHYIO JCCITHYHYIO
IpoOb).



CpaBHUBATh U yNOPSAJOYUBATh PALIMOHAIBHBIE YHCIA.

OxpyrisTh yucna.

BBINONHATP NPUKUAKY W OLIEHKY pE3yJbTaTa BBIYUCIICHHH, OLICHKY 3HAYCHWM YHCIIOBBIX
BBIPAKCHUM.

BBINOIHATE NEHCTBHA CO CTENEHSAMU C HaTypalbHBIMU IIOKA3aTEISMH.

[TpyMeHsTh PU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypPaJIbHbBIX YHCEIL.

Pemare npakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBSA3AHHBIE C OTHOLICHUEM BEIIMYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH; MHTEPIPETUPOBATh PE3YyJbTaThl PELICHMs 3a1ad ¢
yu€TOM OrpaHUYEHUIl, CBA3aHHBIX CO CBOMCTBAMHU pacCMATPUBAEMBIX OOBEKTOB.

Anrebpanueckue BbIpaXKEHUs

Hcnonp30BaTh anreOpanvyeckyro TEPMHHOJIOTUIO UM CHMBOJIMKY, MPUMEHSATH €€ B Tpolecce
OCBOEHHUs y4eOHOro MaTepuaa.

Haxonuts 3HaueHms1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BeinonHATe npeoOpa3oBaHMsl LENOT0 BBIPAXKEHHS B MHOIOWIEH IPHBEICHHEM HOJOO0HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOWJIEHA HA MHOIOYJICH, IPUMEHSTh
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcymiecTBIATh Pa3I0KEHNE MHOTOWIEHOB HA MHOXKUTEJNIN C ITOMOIIBIO BEIHECEHHSI 32 CKOOKH
00IIero MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHsI (OPMYIT COKPAIIEHHOTO YMHOXKCHHUS.

[TpumeHsTh peoOpa3oBaHKsl MHOTOWICHOB Ul PEIIEHUS PAa3JIMYHbIX 3a]ad U3 MaTeMaTHKH,
CMEKHBIX [IPEIMETOB, U3 peabHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH ¢ HATypaJlbHBIMM IOKa3aTeasIMM I MpeoOpazoBaHMs
BBIPa)KCHU.

VYpaBHEHHUS U HEPABEHCTBA

Pemate nuHElHbIE ypaBHEHHS C OJHOM MEPEMEHHOW, NMPUMEHSS NpaBWia Iepexoaa OT
HCXOJHOTO YPaBHEHUs K paBHOCHIBLHOMY eMy. IIpoBepsTs, ABIIETCS 1M YUCIIO KOPHEM YpaBHEHHUS.

[TpumenHsaTh TpaduuecKkue METOABl NMPH PEUICHUH JIMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[TonOupars npuMepsl map 4Huces, SBJISIOLIMXCSA PELICHUEM JMHEHHOrOo ypaBHEHMS C JIByMs
MIEPEMEHHBIMH.

CTpouTh B KOOPJMHATHON IJIOCKOCTH Tpa(UK JIMHEHHOIO YpaBHEHUS C JIByMs IepEMEHHBIMU;
M0JIb3YACh 'paMKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.

Pemarbs cucTeMbl ABYX JMHEWHBIX YPAaBHEHMH C JByMS II€PEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBiATh U pemars JMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUH 110 YCIOBHUIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ NOJIYYEHHBIA PE3yNIbTarT.

Koopnunats! u rpadpuku. @yHkuun

N300pakaTh Ha KOOPAMHATHOM TMPSIMOM TOYKH, COOTBETCTBYIOIIME 33/JIaHHBIM KOOPJAMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3alHChIBAaTh YMCIOBbIE IPOMEKYTKH Ha alre0pandyeckoM s3bIKe.

OtmeudaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIMHATaM; CTPOUTH I'paduku
TuHEeHHBIX QyHKIMi. CTpouTs rpaduk pynkuun y = [ x [J.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMNH M3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMUYHMHAMHU: CKOPOCTb,
BpeMsl, PaCCTOSHUE; 11€Ha, KOJIMYECTBO, CTOUMOCTh; POU3BOIUTEIBHOCTD, BPEMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumatp rpaduyeckuii crmocod MNpencTaBIeHUS U aHaIU3a WHPOPMALMU; HU3BIEKaTh H
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KJacc

Yucia 1 BBIYUCIICHUS

Hcnonp30BaTh HadalbHBIE MIPEJCTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN JJIA
CpaBHEHMsI, OKPYIJICHUS M BBIYMCICHHI; U300pakaTh AEWCTBUTENbHBIC YHCIA TOUKAMU HA KOOPIHU-
HaTHOM IPSIMOM.

[TpuMeHATH MOHATHE apU(PMETHYECKOTO KBAJPAaTHOI'O KOPHS; HaXOIUTh KBaJpaTHbIE KOPHHU,
UCMONb3ysl TpU HEOOXOAMMOCTH KaJIbKYJIATOP; BBIIOJIHATH IPeoOpa3oBaHUS  BBIPAXKEHUH,
CoJiepKallMX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEM.

Hcnonb30Bath 3amucy OOJIBIIMX U MAJIBIX YHCEN C IOMOLIbIO AECATUYHBIX ApoOeH U cTeneHen
gucina 10.

Anrebpanueckue BbIpaXKEHUs

[IpuMeHATh TOHSATHE CTENEHW C MEeJbIM I[OKa3aTeleM,  BBIIOJHATH MPeoOpa3oBaHUA



BBIPAKEHUH, COACPIKAIUX CTEIIEHU C LIEIBIM [TOKA3aTEIEM.

BhINONHATE TOX/AECTBEHHbIE MTPE0Opa30BaHUsl PALMOHATIBHBIX BBIPAKEHUH HAa OCHOBE MPABUII
JeWCTBUI HaJl MHOTOWIEHAMH U alreOpanyecKuMu ApoOsMu.

PackitanpiBats KBagpaTHBIN TPEXUIEH HA MHOKHUTENH.

[TpuMmensaTh npeoOpa3oBaHMsl BBIPAKEHUM A pELIeHUs pa3IM4yHbIX 3a/7ad U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

VYpaBHEHHS U HEPABEHCTBA

Pemats nuHelHbIE, KBapaTHBIE YPAaBHEHUS U PAallMOHAJILHBIE YPABHEHMSI, CBOJSALIUECS K HUM,
CUCTEMBI JIBYX YPABHEHMH C ABYMs [IEPEMEHHBIMHU.

IIpoBoauTh MpOCTEHIINE HCCIENOBAaHUSA YPABHEHMM M CUCTEM YPAaBHEHHMH, B TOM 4YHCIE C
NpUMEHEHHEM TpaHuuecKuX NpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JHM YpaBHEHHE WJINM CHCTEMa
YPaBHEHHH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTh OT CIOBECHOH (HOPMYITHPOBKH 3a/aud K €€ anreOpandeckoi MOJEIU ¢ MOMOIIBIO
COCTaBJICHHS YPABHEHUS MJIM CUCTEMBI YPAaBHEHU, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IIOJIYYCHHBIN pe3yibTarT.

IIpuMeHATh CBOWMCTBAa YMCIIOBBIX HEPABEHCTB U1 CpPaBHEHMS, OLICHKH; pellaTh JIMHEHHBIC
HEPABEHCTBA C OJHON MEPEMEHHON M UX CUCTEMbI; AaBaTh rpapMuecKyl0 WIUIFOCTPALMI0O MHOXECTBA
pEILIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHU

[ToHuMaTh M HCIIONB30BaTh (PYHKUMOHAIbHbBIE MOHATHS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHUE
0003HAaYCHHS); ONIPELIIATH 3HaUeHNE (DYHKIIMH MO 3HAYCHUIO apTyMEHTa; ONPEIeNIATh CBOWCTBA

byHk1MM 10 e€ rpaduky. k
Crtpouts rpaduku 37eMeHTapHbIX GyHKIUH Bunay [ X,y =X,

y=xJ3, Y = X,y = [Ux[; onuceiBaTb CBOHCTBAa YMCIOBOH (QYHKLUU IO €€ TpadHKy.

9 knacc

Yucna u BBIYUCICHUS

CpaBHUBATH U YIOPSAIO0YNBATH PALIMOHAIBHBIE U UPPALIMOHAIILHBIE YUCIIA.

BeimonHaTe apudMeTHuecKkue JCUCTBUS C PANMOHAIBHBIMH YHUCJIAMHU, COYETas YCTHBIE H
MUCbMEHHBIE TPUEMBI, BHITIOIHATH BEIUMCICHUS C UPPAIIMOHATBHBIMU YHCIIAMHU.

HaxomuTe 3Ha4YeHWS CTEMEHEH C IENBIMU TIOKa3aTeJIIMH W KOPHEH; BBIUUCISITH 3HAYCHHUS
YHCIIOBBIX BBIPAKECHU.

OKpyTJIsITh ACHCTBUTEILHBIC YMCIIA, BBIMONHATH MPUKHUJIKY PE3yJIbTaTa BBIYMCICHUH, OIICHKY
YHCIIOBBIX BBIPAKECHUH.

YpaBHEHHMS 1 HEPABEHCTBA

Pemarp nuHeliHbIe W KBaJpaTHbIE ypaBHEHUS, YPaBHEHUSI, CBOJSIINECS K HUM, MPOCTEHIIIHE
JTPOOHO-pallMOHATIFHBIE YPaBHEHUS.

Pemate cuctempl NBYX JMHEHHBIX ypaBHEHUN C JABYMs NEPEMEHHBIMH U CHCTEMBI IBYX
YpaBHEHHI, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISICTCS JTHHCHHBIM.

Permathe TeKCTOBBIE 3a7aun anreOpanyecKuM CIIOCOOOM C TIOMOIIBIO COCTABIIEHUS! YpaBHEHUS
WJIM CHCTEMBI JIBYX YPaBHEHUH C IBYMS TICPEMEHHBIMH.

[TpoBoANTH MpOCTEHINME WCCIENOBAHUS YPaBHEHHH W CHUCTEM YpaBHEHHUI, B TOM YHCIE C
MPUMEHEHHEM TpadUUYecKuX MpeACcTaBlIeHU (yCTaHABINBATh, UMEET JIM YPAaBHCHHE WM CHCTEMa
ypaBHEHUH pEIIeHUs, €CJIH UMEET, TO CKOJIBKO, U TIp.).

Pemarh mHeliHbIC HEpaBEHCTBA, KBAJPATHBIC HEPABEHCTBA; H300paKaTh PEIICHUE HEPABCHCTB
Ha YKCIIOBOM MPSIMOH, 3aIMCHIBATH PEIIEHUE C TOMOIIHI0 CHMBOJIOB.

Pemath cUCTeMBl JTUHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOUAIONIUE KBaJpPaTHOE
HEPAaBEHCTBO; M300paXkaTh PEUICHHE CHCTEMbl HEPABEHCTB HAa YHCIOBOW MPSIMOM, 3alKCHIBATh pelle-
HUE C IIOMOIIBI0 CHMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DyHKIMU

PacrioznaBath (YHKIIUU H3y4eHHBIX BUAOB. [loKa3bIBaTh CXEMaTHUECKH PACIONOXKEHHE Ha
KOOPAMHATHOM MI0CKOCTH TpadukoB (yHkuuii Buga: Y = kX, y=kx+b,y [J k,y=ax2 + bx +c,

y=x3,y=X,y=0x[B 3aBHCHMOCTH OT 3HAYCHHUIA K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA
byHKIHA.

Ctpouts 1 n300paxkaTb CXeMaTUYECKU TpaPUKU KBaIPATHYHBIX

(GYHKIIMA, OMUCHIBATH CBOMCTBA KBAAPATUUHBIX (PYHKIINI 10 UX Tpadukam.

PacriozHaBath KBaApaTU4HYI (QYHKIHIO 1O (GopMyie, TPUBOIUTH MPUMEPHl KBAJAPATUIHBIX



GyHKIMA U3 peasTbHOM KU3HH, PU3UKHU, TEOMETPHH.

Apudmernueckas 1 reOMeTpUIECcKas IpOrpeccuu

Pacno3HaBaTh apu(METHUYECKYI0O M TI'€OMETPHYECKYIO MPOrPECCHMHM IMpH Pa3HbIX crocobax
3a/laHusl.

BBINONHATE BBIUMCIIEHUS € HUCHOJNb30BaHMEM (opMya N-ro wieHa apudmMeTrudeckol u
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

PemaTs 3agauu, CBSi3aHHBIE C YMCIOBBIMU I1OCJIEOBATEIBHOCTSAMHU, B TOM YHCIIE 3aJaud U3
peanbHOM KHU3HHU (C UCIOIBb30BAaHUEM KAIIBKYIATOPA, HUPPOBBIX TEXHOJIOTHI).

PABOYASA ITPOTPAMMA
YYEBHOI'O KYPCA «'EOMETPUSI». 7-9 KIIACCbI

HEJIN U3YYEHUSA VYEBHOI'O KYPCA

«MareMaTHKy YK€ 3aT€M yYUTh HAJ0, YTO OHA YM B IOPSIOK IPUBOJUT», — MHMCAI BEJIUKHUU
pycckuii yuensiii Muxaun BacunbeBud JIomoHOCOB. M1 B 3TOM COCTOUT O/iHA U3 ABYX LieJiel 00ydeHus
TFE€OMETPUH KAK COCTAaBHOW 4acTH MATEMATHKHU B IIKOJIE. DTOW LENM COOTBETCTBYET AOKAa3aTelIbHAs
JTUHUA TpenofaBaHus reomerpuu. Crenys mnpencTaBieHHONW paboueidl mporpamMme, HaduWHas C
CeIbMOr0 Kjlacca Ha YPOKax TIeoMeTpud OOy4arollMics Y4YUTCs HPOBOJUTH JIOKa3aTelbHbIE
pacCyXJI€HHsI, CTPOUTH JIOTUYECKUE YMO3AKIKOYEHUS, JOKA3bIBATh HICTUHHBIE YTBEPKACHUSA U CTPOUTh
KOHTPIIPUMEPHI K JIOXKHBIM, NPOBOJUTH PACCYXACHHUS «OT IMPOTUBHOIO», OTJIMYATh CBOWCTBA OT
IIPU3HAKOB, (opMynupoBaThb OOpaTHbIE YTBEPXKJIEHHUSA. YUYEHHK, OBJIAJEBUIMI HCKYCCTBOM
paccyxaarb, OyeT IPUMEHSTh €ro U B OKpyxxarouei »xu3nu. Kak nucan reomerp u neparor MUrops
®enoposud Illapeiruy, <«CIHOABMH, MOHUMAKOIIMMH, YTO TaKO€ JOKA3aTEIbCTBO, TPYAHO U JaXKe
HEBO3MO)KHO MaHUITyJUMpoBaTh». M B 3TOM COCTOMT Ba)KHOE BOCIIUTATEIIBHOE 3HAYEHUE W3YYEHHUS
IFE€OMETPUH, IIPUCYIIEE UMEHHO OTE€YECTBEHHOW MaTEeMATHYECKON IIKOJIE.

BMmecTte ¢ TeM aBTOpBI MpOrpaMMbl MPEIOCTEPETaroT YUYUTEIsl OT H3JIUIIHEro (opMaiu3Ma,
0COOEHHO B OTHOILIEHUH Hayal U OCHOBaHUM reomeTpun. @paniry3ckuii matematuk JKan /[pegoHHe no
3TOMY MOBOAY BBICKa3ajcs Tak: «UTo kacaercsi AeIMKaTHOM MpoOsieMbl BBEACHUS «aKCHOM», TO MHE
Ka)KeTCsl, 4TO Ha MEPBbIX MOpax HYKHO BOOOIIE U30eraTh MPOM3HOCUTH caMo 3To ciioBo. C Apyroi xe
CTOpPOHBI, HE CJIENYET YIIYCKaThb HU OJHOM BO3MOXKHOCTH JAaBaTh IPUMEPHI JJOTHYECKUX 3aKIIOYEHUN,
KOTOpbIE KyAa B Oosblliell Mepe, 4eM HJes aKCHOM, SIBJISIFOTCS MCTUHHBIMM U €IUHCTBEHHBIMU
JBUTATEIISIMU MAaTEMaTUYECKOIO MBIIUICHUS.

BTopoil 1enpr0 M3ydEeHHs T'€OMETPUHU SIBISIETCS HCIIOIb30BAHHME €€ KAK HMHCTPYMEHTa IPHU
pEelICHUN KaK MaTeMaTH4EeCKUX, TaK U IMPAKTHYECKUX 3a]a4, BCTPEUAIOLIUXCS B PEAIbHON KU3HH.
OKOHYMBIINN KypC T€OMETPUU LIKOJIBHUK JIOJKEH ObITh B COCTOSIHUU ONPEAEIUTh T€OMETPUUYECKYIO
¢urypy, onucarb CIOBaMU JAaHHBIH 4YepTEX WM PUCYHOK, HAWTH IUIOIIAJb 3€MEIbHOTO Yy4yacTKa,
paccuuTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO Kaless uiu TpeOdyeMble pa3Mepbl rapaxa s
aBTOMOOWJI. DTOMY COOTBETCTBYET BTOpast, BEIUMCIUTENbHAS IUHUS B U3yYEHUH F€OMETPHH B LIKOJIE.

JlaHHas mnpakTU4YecKas JIMHUS SBJISIETCA HE MEHee BaxkHOM, yeM mnepBas. Emé Ilnaton
IpeanuchiBall, YToObl «rpaxkaane [IpexkpacHoro roposia HU B KOEM ClIydae HE OCTaBIISUIM T€OMETPHIO,
BEJlb HEMAJIOBAXXHO Ja)ke MOOOYHOE e€ NMpUMEHEHHWE — B BOCHHOM JieJie Jla, BIPOYEM, U BO BCEX
HayKax — JUIs JYYIIero MX YCBOGHMS: MbI BEIb 3HaeM, Kakasg OecKOHEYHas pa3HHIa CYIIeCTBYET
MEXJy 4YEJIOBEKOM TMPHUYACTHBIM K TE€OMETPUM M HENpUYacTHeIM». Jlos 53Toro ydm- Temo
peKoMeHayeTcs Moa0MpaTh 3afaydl MPAaKTHUYECKOro XapakTepa Uil pacCMaTpUBA€MbIX TEM, YUYHUTh
JETEN CTPOUTHh MAaTEMATUYECKNE MOJENH PEATIbHBIX )KU3HEHHBIX CUTYallUl, IPOBOAUTH BBIYUCICHUS U
OLIEHMBATh aJIEKBATHOCTb IOJIY4EHHOI0 pe3yapTaTta. KpaliHe BaHO MOAUEPKUBATh CBSI3U FEOMETPHH C
IPYTMMU TpeaMeTaMH, MOTHBHPOBATh MCIIOJNb30BaTh ONPEENIEHUsT TeOMETpUYecKuX ¢Guryp u
MOHATUH, AEMOHCTPUPOBATH NMPHUMEHEHUE MOJYYCHHBIX YMEHMH B (DU3MKE U TEXHUKE. OTHU CBS3U
HauboJee SpKo BUIHBI B TEMaxX

«Bekropel», «TpuroHoMerpudyeckue CoOTHOLIEHUA»,«MeTton koopauHar» u  «Teopema
[Tudaropay.

B 3axmouenue coniéMcs Ha BEJIMKOrO MaTeMaTuka W acTpoHoma Moranna Keruepa, 4To0b1
emé pa3 MOJYEPKHYTh M METalpeMETHOE, M BOCIHMTATEIbHOE 3HaYeHUe reomerpur: “Geometria una
et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo
sit imago Dei”1.

['eomeTpus equHa u BeuHa, oHa O6mucraeT B boxkbeM nyxe. Hara mpuyacTHOCTD K HEM CITyKHT



OJIHUM U3 OCHOBaHHI, IO  KOTOPBIM  YEIOBEK  JOJDKEH OBITH obpazom Boxpum
(http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)

COAEPXAHUE YUYEBHOI'O KYPCA (I1IO TOJAM OBYYEHU )

7 Kyacc

Hauanpubele mnonsatua reoMmerpuu. Touka, npsmas, OTpPEe30K, Jyd. Yroiad. Buael yrios.
Beprukansable 1 cMexHbIe yIibl. buccektpuca yrina. JlIomanas, MHOroyronsHuk. [lapainensHocTs
NEPIEHIUKYJIIPHOCTD MPSIMBIX.

Cummetpuunble ¢urypsl. OCHOBHBIE CBOMCTBA OCeBOM cUMMeTpuH. [IpuMepsl cuMMeTpuu B
OKPYKaIOILIEM MUDE.

OcCHOBHBIE MOCTPOEHUS C MOMOIIBI0 IUPKYJIS U JUHeKku. TpeyroiabHuk. Beicota, Mmeauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeApEeHHBII 1 PABHOCTOPOHHUHN TPEYrOIbHUKH. HepaBeHCTBO TPeyroibHUKA.

CpoiicTBa W  NOpU3HAKU  PaBHOOEIPEHHOro  TpeyrojpHUKa. I[Ipu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa ¥ NPU3HAKY NAapaJICNIBbHBIX NpsAMbIX. CyMMa yrjoB TpeyrojibHUKA. BHemHUe yrisl
TPEYrOJIbHUKA.

[TpsimoyronbHblli  TpeyroapHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOIO  TPEYrOJbHUKA,
IIPOBEAEHHON K runoTenyse. [Ipu3naku paBeHCTBa IPSIMOYIOJIBHBIX TPEYTOJbHUKOB. 1IpsIMOyroapHbII
TpEeyroJbHUK ¢ yriaom B 3001,

HepaBencrBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOW,
Teopema o 0oJbIleM yrie U 6oibleil cTopoHe TpeyronbHUKA. [leprneHIuKysp u HaKJIOHHAS.

I'eomerpuyeckoe MecTo To4eK. buccekTpuca yriia U CepeIMHHBINA MEPIEHIUKYISAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJa U TuaMeTp, UX CBOMCTBAa. B3auMHoe pacnosyioxeHne oKpy>KHOCTH U
npsmoi. KacarenpHast u cekymas K OKpy:KHOCTH. OKpYKHOCTb, BIIMCaHHas B yroj. BrnmcaHHas u
ONMCaHHAasl OKPYKHOCTH TPEYIOJIbHHUKA.

8 kimacc

YersipéxyronpHuku. Ilapamnenorpamm, ero Impu3Haku U cBoWcTBa. YacTHele cilydau
napajuiesiorpaMmoB  (IpSIMOYTOJIBHUK, pPOMO, KBaJpaT), MX MpPU3HAKM U cBoicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoicTBa 1 mpu3Haku. [IpsMoyronbHas Tpaneuus.

Meton yaBoenuss Menuanbl. lLlenTpansHas cumMmerpus. Teopema Paneca u TeopemMa o
IIPONOPLIMOHANIBHBIX OTPE3KaX.

Cpennue TMHUM TpEYrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tono6ue TpeyronbHUKOB, Kod(p¢uuueHt noaodus. I[IpusHaku momoOus TPEyroJbHUKOB.
[Ipumenenue monooUst P pelIeHUH MPAKTUUYECKUX 3a/1au.

CpoiictBa momaaeil reomerpudeckux ¢uryp. @opmyssl Ui IUIOMIATM TPEYToJIbHUKA,
napajuiesorpamma, pom0a u Tpanenun. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUryp.

Beruucnenue miomazei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTol Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHnn NpakTHYECKUX 3ajad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO Yyrjia IpsSAMOYTroJbHOTO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 3001, 4500 u 6001,

BrrcanHbIE U IEHTpANIBHBIE YIIIBI, YIOJ MEKY KacaTeIbHOU U XOpA0H. YIUIBI MEXKIY XOpAAMHU
U CceKkylMMU. BrucaHHble M ONUCaHHBIE YETHIPEXYTOJbHUKH. B3anMHOE pacronokeHue JBYX
okpykHoctell. Kacanue okpyxHocteit. O01mue KacaTrenbHbIe K IByM OKPY>KHOCTSIM.

9 kiacc

Cunyc, kocunyc, Tanresc yrios ot 0 go 180[]. OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
®opMyIbl TPUBEJCHHUS.

Pemenne TpeyronpHuKoB. Teopema KOCHHYCOB U TeOopeMa CHHYCOB. PerieHne npakTudeckux
3a]1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne moaobusi. [Togobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NpPOM3BENEHUM OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHUM OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare KacaTeabHOM.

Bektop, smHa (MOAYNb) BEKTOpa, COHAIPABIEHHBIE BEKTOPbHI, IPOTUBOIOJIOKHO
HalpaBJIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPALIMH HAJl BEKTOPAMHU.
PaznoxeHue BekTOopa MO JABYM HEKOJUIMHeapHbIM BekTopaMm. KoopaumnaTel BekTopa. CkansipHOe



IIPOU3BENCHNAE BEKTOPOB, IPUMEHEHNUE JJI HAXO0XKICHUA JUIMH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHUS INPSMOM U OKPYKHOCTH B KOOpJAMHATAX,
[IEPECEYCHUE OKPYKHOCTEN U NPAMBIX. MEeTO KOOPAMHAT U €70 IPUMEHCHHUE.

IIpaBunbHBIE MHOTOYTOJILHUKH. [[nMHA OKpYyXHOCTH. I'pamycHas ¥ panuaHHas Mmepa yrua,
BBIUHCJICHUE JUIMH OyT OKpy>kHOCTeH. [lnomanp kpyra, cektopa, cerMeHTa.

JIBIKEHUS TJIOCKOCTH M BHYTPEHHHE CHUMMETpHH (uryp (dJeMeHTapHbIe NpPEICTaBICHHUSA).
[TapannensHbiii iepenoc. [1oBopoT.

IIJITAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEM
[TPOI'PAMMBI KYPCA (I10 'OAAM OBYUYEHW )

OcBoenue yue6Horo kypca «I'eomeTpusi» Ha ypoBHE OCHOBHOI'O 00OLIEro 00pa3oBaHUs JOKHO
obecreynBaTh JOCTHXKEHHE CIEIYIOUINX MPEAMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTATOB:

7 knacc

Pacnio3HaBaTh M3yueHHBIE TE€OMETPHUYECKHE (DUTYPHI, ONpeNeNATh HX B3aUMHOE
pacroyio’keHue, U300paxkaTb reoMEeTpUYecKue (PUrypbl; BBINOIHATH YEPTEXKU 10 YCIOBUIO 3a/layM.
N3mepsaTe NMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemars 3agadynM Ha BBIYMCIICHME JUIMH OTPE3KOB M
BEJIMYMH YTJIOB.

Hlenatbe rpyOyr0 OIEHKY JIMHEHHBIX W YIIIOBBIX BEIUYMH TPEAMETOB B PEaJbHOM JKH3HH,
pa3MepoB MPUPOJHBIX 00BEKTOB. PaznuuaTh pasmepsl STUX 0OBEKTOB 10 MOPSAIKY BETUYUHBI.

Ctpouth 4epTeKU K FT€OMETPUUECKUM 3a/1adaM.

[Tosnp30BaTbes MpU3HAKAMM PAaBEHCTBA TPEYTOJBHUKOB, UCIIOIb30BaTh NPU3HAKU U CBOMCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB IPH PELICHUH 33]1a4.

IIpoBOAUTD JIOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUYECKUX TEOPEM.

[lonp30BaTbCcsi NpPU3HAKaAMU  PABEHCTBA IIPSMOYIOJIBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM
MeIMaHbl, IPOBEAEHHOMN K FMIIOTEHY3€ NMPSAMOYTOJIbHOIO TPEYTOJIbHUKA, B PEIIEHUU I€OMETPUYECKUX
3a/1a4.

OmnpenensaTs NapajuIeIbHOCTh HPSMBIX C IHMOMOILBIO YIJIOB, KOTOpbIe 0Opa3yeT ¢ HUMH
cekymas. OnpeaensiTe NapajieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOMN
IIPSAMOM 10 TOYEK APYroM ImpsiMOil.

Pemats 3a1aun Ha kieTyaroit Oymare.

[IpoBOUTH BBIYMCIEHUS M HAXOAUTh YHCIOBbIE M OyKBEHHblE 3HAYEHHUS YIJIOB B
F€OMETPUYECKHUX 3a/1a4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHHUKOB M MHOTOYI'OJIbHHKOB,
CBOWCTB YIJIOB, OOpa30BaHHbIX INPH MEPECEUEHUHU ABYX MapajuleibHBIX NPSAMBIX cekymied. Pemath
IIPAaKTHUYECKUE 3a7]a4M Ha HAXO0KJICHHUE YTJIOB.

Brnanets moHATHEM reOMETPHYECKOr0 MECTa TOYEK. YMETh ONpeAessaTh OMCCEKTPUCY yIiia U
CEpEeIMHHBIN NTEPIEHIUKYIISIP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

@opMyIMpOBaTh OINPEACICHUS OKPYKHOCTU W Kpyra, XOpAbl M JMAMETPa OKPYXKHOCTH,
MIOJI30BaThCA UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOMCTBA IIPU PEIICHUH 3a4a4.

Biagere NMOHATHEM OIMCAHHOM OKOJIO TPEYIrOJIbHHUKA OKPYXKHOCTH, YMETb HAaxOIUTh €€
ueHTp. [lonb3oBarbes GakTamMu 0 TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA NIEPECEKAIOTCS B OJTHOM
TOYKE, U O TOM, YTO CEPEAUHHBIC IIEPIICHIUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON
TOYKE.

Brnagers moHATHMEM ~— KacaTeIbHOM K  OKPY)KHOCTH, IIOJIB30BaTbCA  TEOPEMOM O
MEPIEHAUKYISIPHOCTH KAcaTEeIIbHOM U PaInyca, MPOBEIEHHOTO K TOUKE KACAHUS.

Ilonp30BaTbcst  MPOCTEUIIMMM  IE€OMETPUYECKMMH  HEpPAaBEHCTBAMH, IIOHMMATbh  UX
MPAKTHYECKUI CMBICI.

IIpoBOAUTHE OCHOBHBIE T€OMETPUUECKUE ITIOCTPOEHUS € TOMOILBIO LIUPKYJI U TUHEHKH.

8 Kimacc

Pacnio3HaBaTh OCHOBHBIE BHUJABI YETBIPEXYTOJBHUKOB, HX DJJIEMEHTHI, IOJb30BaThCA X
CBOMCTBAaMH IIpU PEIICHUH N€OMETPUUECKHUX 3aady.

IIpuMeHATh CBOMCTBA TOUKM IEPECEUYEHUS] MEIUaH TPEYrolbHUKA (LIEHTpa Macc) B PEIICHUU
3a/1ad.

Bnagers noHsaTHEM CpelHEN JIUHUM TPEYTOJIbHUKA M TPANlELUH, IPUMEHATh UX CBOMCTBA IIPU
peuieHuu reomerpudeckux 3agad. Ilonp3oBaTeca Teopemont Paneca U TEOPEMOM O MPONOPLUUOHAIIB-
HBIX OTpE3Kax, IPUMEHATh UX Ul PEIICHUS IPAKTUYECKHX 3a1ad.

[TpuMeHATH PU3HAKH [TOIO0US TPEYTOJIbHUKOB B PEIIEHUH TEOMETPUUECKUX 3a/1aY.



[Tonw3oBatbest Teopemoii [Tudaropa mis permeHuss TeOMETPUIECKUX U MPAKTUUECKHUX 3aj1ad.
CTpOI/ITB MAaTCMaTUYCCKYIO MOJICJIb B IPAKTUYCCKUX 3adadax, CaMOCTOATCIIbHO ACJIATh ‘-ICpTé)K n Ha-
XOJUTh COOTBETCTBYIOUIUE JITTMHBI.

BJI&I[GTB MOHATHUAMU CHHYCA, KOCHHYCa HW TaHI'CHCA OCTpPpOro Yyrjia MnOpsaMOyroJbHOT'O
TpeyrojbHuKa. [101b30BaThCS STUMU MOHITUSMH U1 PEIICHUS TPAKTUYECKUX 3a]1a4.

BoruucnsaTs (pa3audHbiMU cioco0amu) IUIOMAAL TPEYroJbHUKA U TUIOMIAId MHOTOYTOJIbHBIX
¢buryp (moab3ysch, rie HEOOXOAMMO, KaIbKyIsTOpoM). [IpUMEHSATH MOJydeHHbIE YMEHUS B IMpaK-
TUYECKHX 3a/1auax.

Bnagerp mNOHATHSIMH BIHCAaHHOTO W IIEHTPAIbHOIO YIJIa, MCIOIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJaX, YIrJlax MEXAY XopJamH (CeKyIMMH) U YIJie MEXIy KacaTeJIbHOM U XOpJoi mpu
pEIIeHUU TEOMETPUYECKUX 3a/1ay.

Bnagerp moHsATHEM ONHMCAHHOTO YETHIPEXYrOJbHUKA, NPUMEHATH CBONCTBA OIMNKUCAHHOTO
YETBIPEXYTOJILHUKA IIPU PELICHUU 3a]1a4.

[IpyuMeHsTh MOJIyueHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMAaTUYECKUE MOJENU s
3aga4 peaJIbHOﬁ JKU3HHU W MPOBOAHUTHL COOTBCTCTBYIOIIME BBIYUCIICHHUA C NMPHUMCHCHUCM HOI[O6I/IH u
TpHU- TOHOMETPUH (TI0IB3YACh, TJIe HEOOXOIUMO, KaJIbKYJISATOPOM).

9 knacc

3HaTh TPUTOHOMETPUYECKUE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTH C MX MOMOUIBIO pa3IU4HbIE
3JIEMEHTHl NPSIMOYIOJbHOIO TPEYroJbHUKA («pelleHHe NPSAMOYTOJbHBIX TpPEyrojlbHUKOB»). Haxo-
JUTH (C IOMOIIbIO KAJIbKYJIATOPA) JUIMHBI M YIJIbI ISl HE TAOJIMYHBIX 3HAUECHUH.

[Tonp3oBatbes GpopMysiaMu IPUBEJCHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIAECTBOM IS
HAXO0XAEHHUS COOTHOILIEHUHN MEXy TPUTOHOMETPUUECKUMHU BETUYUHAMHU.

Hcnonp30BaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JJIl HAXOXKIEHUS pPa3IMYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pELIeHUE TPEYTroJIbHUKOBY), IPUMEHSTh UX MPU PELICHUU N'€OMETPUUECKHUX 3a]1a4.

Brnaners moHATusMu IpeoOpa3oBaHus 1M0A00MS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJI00HBIX
¢uryp. Ilonap3oBarbcsi CBOMCTBAMHU NOJO0MS TPOU3BOJIBHBIX (PUTYP, YMETh BBIYMCIATH JUIMHBI U Ha-
XOIMUTh YIibl y MOA0OHBIX (uryp. [IpumMeHaTs cBoiicTBa 1o00Us B NMPaKTHYECKUX 3a7ayax. Y MeThb
MPUBOJIUTH MPUMEPHI TOJOOHBIX (GUTYDP B OKPYKAIOILIEM MHpE.

Ilonb30BaTbesd TeOopeMaMH O IPOU3BEACHHU OTPE3KOB XOpA, O IPOU3BENECHUU OTPE3KOB
CEKYILIUX, O KBaJpaTe KacaTeJabHOM.

[Tonp30BaThbcs BEKTOpaMM, MOHUMATh UX T€OMETPUUYECKUNA M (PU3NYECKUN CMBICI, TPUMEHSTh
UX B PELIEHUU T€OMETPUYECKUX M (Pu3nueckux 3ajnad. [IpumMeHsATh CKalspHOE MpPOU3BEJIEHUE BEK-
TOPOB AJIs1 HAXO0XIECHUS JJINH U YIJIOB.

[Tonb30BaTbcss METOAOM KOOpPAMHAT Ha IJIOCKOCTH, NPUMEHSTh €ro B pEIIEeHUU
TrE€OMETPUUYECKUX U NTPAKTUYECKUX 3a]1a4.

Bnagerp NOHATHAMM NPaBUIBHOTO MHOTOYTIOJBHHUKA, UIMHBI OKPYKHOCTH, JIMHBI AYTH
OKPY>KHOCTH M paJiIMaHHON MEpHI yria, YMETh BBIUMCIATH IIJIOLAAb Kpyra u ero yacteil. [IpumensaTs
0- JIy4eHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.

Haxonute ocu (MM IEHTpBI) CUMMETPUM (QUIYp, TPUMEHSTH JBHXKEHUS IUIOCKOCTH B
MIPOCTEUIINX CITyYasX.

[IpuMeHsTh MONY4YEHHbIE 3HAHUS HAa NPAKTUKE — CTPOUTh MATEMATHUUECKHUE MOJEIH UL
3a/la4 peaybHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBHIYHUCICHHS C MPUMEHEHUEM Moao0us u
TPUTOHOMETPUUYECKUX (PYHKUHUH (TOJIB3YSCh, TJIe HEOOXOIMMO, KAJIbKYJISATOPOM).

PABOYAS ITPOTPAMMA
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA». 7—9 KIIACCBI

LEJIN U3YUEHMA YYEBHOI'O KYPCA

B coBpemenHOM 1H(POBOM MHpe BEPOSATHOCTh M CTATUCTHKA MPUOOPETAloT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOUKH 3pEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK U UX POJM B 0Opa3oBaHMUM, He-
00X0MMOM KaXJ0My ueloBeKy. Bospacraer umcno  mpodeccuil, mpu OBIaJEHUH KOTOPBIMHU
TpebyeTcst xopoluasi 6a3oBas MOATOTOBKA B 00JaCTU BEPOSATHOCTH M CTATHCTUKHU, Takas IMOArOTOBKa
Ba)KHA IS IPOJIOJKEHUST 00pa30BaHMs U AJIsl YCIIEITHOM NMPOo(ecCHOHANIBHON Kaphephl.

Kakaplil 4enoBeK NOCTOSIHHO MPUHUMAET PEIICHUSI Ha OCHOBE UMEIOLINXCS Y HErO NaHHBIX. A
Ui 0OOOCHOBAHHOTO NPUHATHS pEIICHHs B YCIOBUSAX HEAOCTaTKa MM M30bITKa HH(POpPMALUU
HE00XO0AMMO B TOM YHCIIE XOPOIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIECHUE.



NMeHHO TmOoATOMY OCTpO BCTalla HEOOXOAUMOCTh CGHOPMHPOBATH Yy  OOYUYaIOIIHUXCS
(YHKIMOHATIBHYIO TPAaMOTHOCTh, BKJIIOYAIOIIYI0 B Ce0s B KaueCTBE HEOTHEMJIEMOW COCTAaBIISIOIICH
yYMEHHE BOCIPUHUMATh U KPUTUYECKU aHATM3UPOBATh MHGOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
dbopMax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHX pEATbHBIX MPOIECCOB U 3aBUCHUMOCTEH,
MIPOU3BOJIUTH MPOCTEUIINE BEPOATHOCTHBIE pacu€Thl. 3HAKOMCTBO C OCHOBHBIMU MPUHIMIIAMH cOOpa,
aHaJIM3a U MPEICTaBICHUS JaHHBIX M3 PA3JIMYHBIX cep KU3HH 00IIEeCTBA M TOCYAAPCTBA MPUOOIIAET
oOyuaromuxcsi K OOIIeCTBEHHBIM HHTepecaM. M3yueHne oCHOB KOMOMHATOPUKH Pa3BUBAET HABBIKU
OpraHusanuu nepedopa u nojc4€ra yuciia BApUaHTOB, B TOM YUCIE, B IPUKIAHBIX 33/ja4ax. 3HAKOM-
CTBO C OCHOBaMHM Teopuu rpadoB co3daéT Maremartudeckui (yHIaMeHT mia (popMHUpOBaHUS
KOMIIETEHIMI B oOsiacTu MHGOpMaTUKU U LUGPOBBIX TexHOoJorui. [loMuMo 3TOroO, Mpu HU3y4eHHUH
CTaTUCTHKH U BEPOSATHOCTH 00OTalIal0TCs MPEICTABICHHS YUAIIUXCsl O COBPEMEHHOW KapTHHE MUpa U
METOJIaX €ro MCCieloBaHus, GOPMUPYETCsS OHUMAHUE POJIM CTATUCTUKHM KaK UCTOYHHMKA COLUAIBHO
3HaYMMOI MH(OPMAIMK U 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBILIICHHS.

B cooTBeTcTBHM C JaHHBIMU LIETSIMHU B CTPYKTYpE IMPOrpaMMbl yueOHOro Kypca «BeposaTHoCTb
U CTaTUCTUKA» OCHOBHOMW LIKOJIBI BBIJIEJIEHBI CIEIYIOIIME COAEPKATEIbHO-METOANYECKUE JIMHUU!

«IpencraBieHre MOaHHBIX M OINKCATEIbHAs CTAaTUCTUKA»; «BepoATHOCTH»; «DIIEMEHTHI
KOMOWHATOpUKWY; «BBeneHne B Teoputo rpagoBy.

Conepxxanne nuHuM «lIpeacraBienre JaHHBIX U ONKCATENIbHASI CTATUCTUKA» CIY>KUT OCHOBOU
st (POPMUPOBAHHSI HABBIKOB PAaOOTHI ¢ MH(POPMAIMCH: OT YTCHUS W WHTEPIPETAUA HH(POPMAIIHH,
Mpe/ICTaBJICHHON B Ta0nMIlax, Ha AuarpaMMmax M rpadukax a0 cOopa, MpeCTaBICHUS U aHAIU3a
JAHHBIX C HCIOJb30BAaHUEM CTATUCTUYECKUX XapaKTEPUCTHK CpeAHMX U paccenBaHus. Pabotas c
JaHHBIMU, OOydJaroIiuecs yd4aTcsl CYHMTBIBaThb M HHTEPIPETHUPOBATH JIaHHBIC, BBIIBUTATH,
apryMEHTUPOBATh W KPHUTUKOBATh TMPOCTCHINNE THUIOTE3bl, Pa3MBIIUIATE HaX (aKTOpamH,
BBI3BIBAIOIIMMU HM3MEHUMBOCTb, W OIIEHMBAaTh HUX BIUSHHUE HAa pacCMaTpPUBAaEMbI€ BEJIMYHUHBI M
IIPOLIECCHI.

NHTyUTUBHOE NPEACTABICHUE O CIy4alHOW MU3MEHYMBOCTH, UCCIIEI0BAHUE 3aKOHOMEPHOCTEN
Y TEHJEHLMI CTAHOBUTCA MOTHMBHUPYIOUIEH OCHOBOW [IJII U3YYEHUs TEOPUU BEpOSTHOCTEW. bomnpmoe
3HAQUEHHE 31E€Ch MMEIT [MPAKTUYECKUE 3aJaHus, B YACTHOCTH OIbITBI C KJIACCHYECKUMU
BEPOSATHOCTHBIMU MOJIEIISIMH.

[ToHsiTE BEpOSATHOCTH BBOJIUTCS Kak Mepa MpaBAoOnonoousi ciydaiiHoro coObrtus. Ilpu
U3Y4YEHHUH Kypca oOydaroluecs: 3HaKOMSTCS C TPOCTEHIIMMU METOIaMU BBIYMCIIEHUSI BEPOSITHOCTEH B
CIIy4allHBIX SKCIEPUMEHTaX C PaBHOBO3MOKHBIMHU 3JIEMEHTApPHBIMU HCXOJAMH, BEPOSTHOCTHBIMHU
3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh U peniath 0oJiee CIOKHbIE 33/1a4d. B Kypc BXOIAT HaualdbHbIE
MPEACTABICHUS O CITyYalHbIX BEJIMUYUHAX U UX YUCIOBBIX XapAKTEPUCTUKAX.

Takxe B paMKax 3TOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OOYYaIOLUXCsl ¢ MHOKECTBAMU U
OCHOBHBIMH OIlE€palMsIMU HaJl MHOXECTBAMHU, PACCMATPUBAIOTCS IPUMEPHI TPUMEHEHHUS 111 PEIICHUS
3aJ1a4, a TaKXKe UCII0JIb30BAHUS B IPYTUX MAaTEMAaTUYECKUX KypcaX U Y4eOHBIX MpeIMeTax.

COAEPXAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYYEHUA)

7 KyIacc

[IpencraBiaeHre JaHHBIX B BHUJIE TaOJHII, JUarpaMM, rpagukoB. 3anoiHeHue Tablull, YTeHHe 1
MIOCTPOCHHUE JAHUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) W KPYroBbIX). UTeHue rpadukoB peasbHbIX
nporeccoB. M3Bieuenne uHopManuu M3 JUarpaMM M TaONUI], MCIIOIb30BaHME M HHTEPIIPETAIUs
JAHHBIX.

OmnwucarenbHasi CTaTUCTUKA: CpelHee apuMeTHYecKoe, MeIuaHa, pa3Max, HauOoibllee H
HauMeHbIlIee 3HaYeHUs] Ha0opa YMCIIOBBIX TaHHBIX. [IpuMepsl ciydaiiHON H3MEHYUBOCTH.

CrnyvaiiHblii 5KcriepuMeHT (OmbIT) M cllyyaifHoe coObiTHe. BepositHocTh M uyactoTa. Pojb
MaJIOBEPOATHBIX W NPAKTHUECKU JOCTOBEPHBIX COOBITUHA B mHpupoje M B obmiectBe. MoHeTa u
urpajbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Uncino pédep M cymMmapHasi CTEIIEHb BEPIIHH.
IIpencraBnenue o csisHocTH rpada. Llenu u mukisl. [Tytu B rpadax. O6xon rpada (3iaepoB myTh).
[IpeacraBnenne o6 opueHTHpoBaHHOM Tpade. Pemenue 3amay ¢ moMoriso rpados.

8 Kimacc
[IpencraBieHue NaHHBIX B BHUAE TaONMI, auarpamMm, TpagukoB. MHOXECTBO,  3JIEMEHT
MHOKECTBA, IIOJIMHOKECTBO. Oneparui  HajJ, MHOXKECTBAMH: OOBEAWHEHUE, TIEPECCUCHHE,

JOIIOJIHCHHC. CsolicTBa onepauuﬁ Haa MHOXCCTBAMHU: TICPCMCCTUTCIILHOC, COUYCTATCIIbHOC,



pacnpenenuTenbHoe, BKIoueHUs. lcmnonb3oBanue rpaduyeckoro MpeAcTaBICHUS MHOMKECTB IJif
OMMCaHUs PeAIbHBIX MPOLECCOB U SIBJICHUHN, TP PELICHUU 3a]1a4.

W3mepenne paccenBaHus NaHHbIX. Jlucnepcus W CTaHAAPTHOE OTKIOHEHUE YHCIIOBBIX
HabopoB. Jlmarpamma paccenBaHmsL.

DJIeMEHTapHbIE COOBITHS ClydailHOro ombiTa. CiydaiiHbie cOOBITHSA. BeposTHOCTH COOBITHIA.
OnbITEI C PaBHOBO3MOXKHBIMH JJIEMEHTapHBIMH COOBITUsAMU. CiydaiiHbiii BBIOOp. CBsI3b MEXIY
MaJIOBEPOSATHBIMH U MPAKTUYECKHU JTOCTOBEPHBIMU COOBITHSIMH B PUPOJE, OOLIECTBE U HAYKE.

JepeBo. CBoiicTBa J€peBbEB: €AMHCTBEHHOCTh IIYTH, CYLIECTBOBAHME BHUCSYEM BEPILMHBI,
CBSI3b MEXK/y YUCJIOM BepIIMH U 4ucioMm p&oep. IIpaBuno ymHoxxkenus. Pemenue 3agay ¢ HOMOIIbIO
rpados. [IpoTuBononoxueie coobiTus. [uarpamma Dinepa. OO0beaMHEHUE U TIEpeceUeHNEe COOBITUH.
HecoBmectHble coObiTusi. Dopmyna CIIOKEHHUS BEpPOATHOCTEH. YCIIOBHAs BEpOSTHOCTH. llpaBmiio
ymHoxkeHusi. HezaBucumele coObitusi. IlpencraBienue 5skcnepuMeHTa B BHAE JepeBa. PemieHue
3a/la4 Ha HaXOXJEHHE BEPOATHOCTEM C IOMOLIbIO JEpeBa CIYy4allHOIO AIKCIEPUMEHTA, JAUarpaMm
Ditnepa.

9 kiacc

[IpencraBieHne NaHHBIX B BHJE TaONHI, AWarpamm, rpadukoB, MHTEPIpETAUs IaHHBIX.
YreHue 1 NOCTpOeHUE TaONIUL, TUarpaMM, rpauKkoB 1O peanbHbIM JaHHBIM.

[TepecranoBkn u (akropman. CoderaHuss W 4YHCIO coderaHuid. TpeyrombHHK [lackais.
Pemienue 3a1a4 ¢ Mcnoyib30BaHMEM KOMOUHATOPUKH.

['eomerpuueckast BeposTHOCTh. Ciy4aiHbIi BBIOOP TOYKM M3 (DUTYpHI Ha IJIOCKOCTH, U3
OTpe3Ka U U3 Jyr'd OKPYKHOCTH.

Wcneitanue. Yenex u Heynaua. Cepusi ucnblTaHui 70 nepBoro ycnexa. Cepusi MCIBITaHUM
bepuynnu. BepostHocTH coObITHI B cepuM ucnbITaHUN bepHyu.

CnyualiHas BeIMYMHA M paclpeiesieHuEe BepOATHOCTEM. MareMaTudeckoe OXHUAaHUE H
nucnepcus. IlpuMepsl MaTeMaTHYeCKOro OXHUAAHHUA KaK TEOPETUYECKOTO CPEINHEro 3HAauyeHUs
BEJIMYUHBI. MaTeMaTu4ecKoe OKUJAHNE U TUCIIEPCHUS CIIy4alHON BEJIMYMHBI «9HUCIIO YCIIEXOB B CEPUU
ucnbITaHUui bepHym».

[TonsiTue o 3akoHe OonblIuX yucen. M3mMepeHue BeposTHOCTEH ¢ MOMOUIbIO YacToT. Poib u
3Ha4YeHHe 3aKOHA OOJIBIIMX YUCell B IPUPOJIE U OOLIEeCTBE.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEI
[TPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHU )

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS Kypca «BeposTHOCTb M cTaTHCTHKa» B 7—9 Kiaccax
XapaKTEpU3YIOTCS CAEAYIOIUMU YMEHUSMHU.

7 Kiacc

YuraTh nHGOpMALKIO, IPEJICTABICHHYIO B TaOIUIaX, HA JUarpaMMax; IpeACTaBIiATh JaHHbIE
B BHJE TaONUL, CTPOUTH JAUWarpaMMbl (CTOJOMKOBBIE (CTOJIOYAThIE) M KPYroBble) MO MaccUBaM
3HA4YCHMUI.

OnuceiBaTh U UHTEPIPETUPOBATH PEATILHBIC YUCIIOBbIE JaHHBIE, ITPE/ICTaBJICHHbIE B TAOIUIIAX,
Ha MarpaMmax, rpapukax.

Wcnonp3oBaTh A ONUCAHMWS JaHHBIX CTAaTHCTUYECKHME XapaKTEPUCTHUKH: CpeaHee
apupmMeTHyecKoe, MeJuana, HauOoJbIllee U HAaUMEHbIIIee 3HaUeHUs], pa3Max.

HmeTh npeacTaBiieHre o ciydaiiHOM U3MEHUYMBOCTH Ha NMPUMeEpax IeH, (U3NUecKuX BEIHUHH,

AHTPOIIOMETPUYECKUX JIAHHBIX; UMETH IIPEACTABIECHUE O CTATUCTUYECKONW YCTOMYUBOCTH.

8 kJacc
N3Bnekars u nmpeodpa3oBbIBaTh HHGOPMAITUIO, TIPEACTABICHHYIO B BUJIE TAOJHI], TUAarpamwm,

rpaduKoOB; MPEACTABIATH JaHHBIE B BHJIE TAOIUIL, TUarpamm, rpadukos.

OnuceIBaTh JTaHHBIE C TOMOIIBIO CTATHCTHYECKUX TOKa3aTee: CpeaHUuX 3HAYeHUH U Mep
pacceuBaHus (pa3Max, JUCTIEPCUS U CTAHIAPTHOE OTKIIOHEHHUE).

HaxomuTh 4acTOThl YHUCIOBBIX 3HAYEHHWM W  4YacTOThl COOBITUH, B TOM YHCJIE IO
pe3ylbraTaM U3MEpEeHUN U HaOII0ICHHIA.

HaxoauTh BeposSTHOCTH CIIy4aHBIX COOBITHI B OIBITaX, 3Has BEPOATHOCTU 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonp3oBath rpaduueckue MoOJAEIH: JAEPEBO CIYy4alHOTO OJKCIEPUMEHTa, JAUarpaMMbl
Dlinepa, ynciosas npsmasl.



OnepupoBarh MOHATUSMHU: MHOXECTBO, IOJMHOKECTBO; BBINOJHATH ONEpaluy Haj
MHOXKECTBaMHU: OOBEIUHEHHE, TIepeceueHue, JMOIMOIIHEHUE; TMEePEUUCISITh JJIEMEHThl MHOXKECTB;
MIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonb3oBatk rpadudeckoe mpeAcTaBIeHue MHOXKECTB M CBSI3€H MEXITy HUMHU JJIsi OMUCAHUS
MIPOLIECCOB U ABJICHUH, B TOM UHKCJIE [IPU PELICHUH 3a/1a4 U3 IPYTUX yu4eOHBIX MPEIMETOB U KYpCOB.

9 knacc

W3BnekaTh u mpeoOpa3oBbIBaTh HHPOPMALUIO, IPEACTABICHHYIO B Pa3IMYHBIX HCTOUHUKAX B
BUJIE TaOJIHII, TUarpamMmm, rpaduKoB; MPeACTaBIATh JaHHbIE B BUE TAONUL, 1UarpaMM, rpaduKoB.

Pemarp 3amaum OpraHM30BaHHBIM IEpeOOPOM BapHAHTOB, a TaKXKe C HCIOIb30BAHUEM
KOMOWHATOPHBIX IPaBUII U METOJIOB.

Hcnonbs30Barh onucaTelbHblE XAPAKTEPUCTUKU I MACCHBOB YHCJIOBBIX JIAHHBIX, B TOM
YUCJIE CPEAHUE 3HAYCHUS U MEPhl PACCEUBAHMUS.

HaxomuTh 4acTOThl 3HAYeHHMI U YaCTOTHI COOBITHS, B TOM YHCIIE IMOJIb3YACH pe3ylbTaTaMU
MIPOBEAEHHBIX U3MEPEHUI U HAOIIIOICHUH.

HaxomuTh BEpOATHOCTH ClydallHbIX COOBITUI B M3YUYEHHBIX OMBITAX, B TOM YHCJIE B OIbITAaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSAX UCHBITAHUH /10 IEPBOIO YCIEXA, B CEPUIX
ucnbiTaHui beprymnu.

HwmeTp npeacraBieHue o CIIy4aiHOW BETUYMHE U O PACIIPEACIICHUN BEPOSITHOCTEN.

Hmets mpenctaBieHHe O 3aKOHE OOJBIIMX YHCENT KaK O MPOSBICHUH 3aKOHOMEPHOCTHU B
CIIy4aiiHOM U3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOAE U OOLIECTBE.

4. TEMATHYECKOE IVTAHUPOBAHUE

4.1 TEMATUYECKOE NVIAHUPOBAHUE YYEBHOI'O KYPCA

«<MATEMATHUKA»
5 kaace (170 1)
Haspanne OcHoBHOE OcHoBHBIE BHABI J1eATeILHOCTH
pasnena comenska
HUE o0yJarimmxcs
(Tembl) acp y -
Kypca
(umciio
4acoB
1. H Hecarnunas Yurarhb, 3alIUCHIBATHh, CPABHUBATH HAaTypaJIbHbIC
aTypaJj cucrema 4yHuCciia; npeajaratb M 00CyKIaThb CHOCOOBI
bHbIE curciieHusi. Psn YIIOPSAAOYUBAHUS YUCEIL.
quciaa. HaTypaJIbHBIX HN3o00paxarTh KOOPJAMHATHYIO OpsSMYy1O,
JeincTB YUCEII. 0TMEYaTh YHCJla TOYKAMH Ha KOOPAMHATHOU
usc HatypanbHblii OpsIMOU, HAXOAMTh KOOPJANHATHI TOYKH.
HaTypa psa. Ywucimo O. HccaenoBathb CBOHMCTBA HaTypaJIbHOTO
JIbHBIM HarypanbHble psina, uncen O m 1 Tipu CIOXKEHUU U
U quca Ha YMHO>XXEHHUU.
qyucJjiam KOOpﬂHHaTHOﬁ HNcnoan3oBaTh npaBuJjIo OKPYTJICHUA
" MTPSMOIA. HaATypaJbHBIX YHUCE.
(40 1) CpaBHeHUe, BbInoJHATL apupMeTrnyecKkue [eHCTBHS C
OKpYTJICHHE HaTypaJbHbI- MW YHCJIAaMH, BBbIYHCJIATH
HaTypaJlbHBIX 3HAUCHU I YUCJIIOBBIX BBIpa)KeHI/Iﬁ CO
qHCeIL. CKOOKaMHu U 6€3 CKOOOK.
3anuchIBaTh IPOU3BEJICHUE B BUJE CTEICHHU,
ApudmeTrnuecku
N 4UTATH CTENCHH, HCII0JIb30BATh
€ JeucTtBus C
TEPMHUHOJIOTUIO (OCHOBaHHUE, IIOKa3aTelb),
HaTypaJIbHbIMU .
BBIYHUCJIATH 3HAYCHUSI CTCICHEMH.
YU CIAMU. o
Croii BbINOJAHATH NPUKUAKY U OLHEHKY 3HAauYCHUM
BOWCTBA  HYJI YUCJIOBBIX  BBIP@XKEHUM, MNpemjaratb H
OpU CIOXXEHUU U




YMHOEHUH,
CBOMCTBaA

€ IUHUILIBI npu
YMHO>EHHUH.
CaoiicTBa HYyJIsA
IpU CIOXEHUU U
YMHO>XEHHUH,
CBOMCTBa
€IUHULIBI
CaoiicTBa HYyJIsA
pU CIOXKXEHUU U
YMHOKCHHUU,
CBOMCTBa
€IUHULIBI

JHenurenn Hu
KpaTHBIC YHCIIA,

paszioxeHue
qucia Ha
MHOKHTEIIH.
Henenue C
OCTATKOM.
IIpocteie u
COCTaBHBIC
4quca.

IIpn3nakn
JEJIUMOCTH  Ha
2,5,10,3,09.

CreneHnp c
HaTypaJlbHBIM
I[moKa3aTeJIeM.

CreneHb c
HaTypaJIbHbIM
MoKa3aTeJICM.
Peurenue
TEKCTOBBIX
3a7Ja4 Ha BCe
apudmeTuyecKu
€ JEeHCTBUs, Ha
JBHOKCHHE 7|
MOKYITKH

NPUMEHATH
BBIYHCIICHUN.

NPUEMBI NPOBEPKU

Hcnoab3oBaTh NpH BHIYHCJIEHUIX
MEPEMECTUTENIBHOE U COUETATEIIbHOE CBOMCTBA
CJIOXKEHUSI U  YMHOXEHHUS,
pacnpeneanuTeIbHOE CBOMCTBO YMHOXKEHUS;
¢opmyupoBaTh 1 NPUMEHATH NMPaBUJIA
npeoOpa3oBaHUsI YUCIOBBIX BEIPAKCHUN Ha
OCHOBE CBOWCTB apH(PMETUYECKUX TCHCTBHUU.

HccnenoBarp 4YHCIOBBIE 3aKOHOMEPHOCTH,
BBIIBUTaTb M O00OCHOBBIBATH  TI'HIIOTE3BI,
¢popmysmpoBats 00001IeHUsI U BBIBOJAbI 110
pe3ynbTaraM MPOBEAEHHOIO MCCIEIOBaHMA.
®opMyIHpPOBATH ONpeAeieHUsl JEeIUTeNls U
KpPaTHOTO, Ha3bIBaTh [JCIWUTEIM U KpaTHbBIC
4YHCJIa; PACIO3HABATH IIPOCTHIE U COCTABHBIC
yucia; ¢opmyaupoBat M IpHMe- HATH
npu3HaKu aeiaumoctu Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM Pa3JIOKEHUsS YHUCIIAa HaA
IIPOCTBIE MHO>KHUTEJIM; HAXOJAUTh OCTAaTKH OT
JICJICHUsI U HEIIOJIHOE YaCTHOE.
PacnmodHaBaTb  MCTHHHBIE U JIOXKHBIC
BBICKa3blBaHUsI O HaTypaJbHBIX 4YHCJIaX,
NPUBOJAUTL NPUMepPbl U KOHTP- IIPUMEPHI,
CTPOMTHL BBICKA3bIBAHMS U  OTPULAHUSA
BBICKA3bIBAHWH O CBOMCTBaxX HaTypaJIbHBIX
4HCell.

KoucrpyupoBarhb MaTeMaTH4ecKHe
NPeIJIOKEHHs C IOMOIIBIO CBSI30K «W», AN,
«ECIH..., TO...».

Pematrp TekcToOBbIE 3a/1a4u apuPMETUUECKUM
cnocoboM,  HMCHOJb30BaTh  3aBUCHMMOCTH
MEXJy BeJIWYMHAMU (CKOpPOCThb, Bpems,
paccTosiHuE; [I€Ha, KOJINYECTBO, CTONMOCTH U
Jip.): AaHAJAU3MPOBATh U OCMBICJIUBATH TEKCT

3aJ1a4u, nepegopMyIMpoBaThH yCJIOBHE,
H3BJIEKATh HEOOXOUMBIC JaHHBIC,
YCTAHABJINBATH 3aBHCUMOCTHU MEXTY

BEJIMYMHA- MH, CTPOUTh  JIOTUYECKYIO
LIETIOYKY PACCYKIACHUMH.

MoaeaupoBarb XOJ PpELICHUs 3aJa4yu C
IMOMOIIBIO PUCYHKA, CXE€MBbI, TaOJIUIIbI.
IIpuBoauTs, pa3ouparhb, OLICHUBATDH
pasjIuyHbIe pELICHUs, 3allUCU PELICHUM
TEKCTOBBIX 3aJad4.

Kputnueckn OLICHUBATDH MMOJY4YEHHBIN
pe3yibTaT, OCYILHEeCTBJIATH CaMOKOHTPOIIb,
MpOBEPsAsI OTBET HA COOTBETCTBHE YCJIOBHIO,
HAXOAMUTL OIIHOKMU.

Pemars 3agauu ¢ moMoIip0 nepedopa Bcex
BO3MO>XHBIX BAPUAHTOB.

3HAKOMHUTBCS ¢ MCTOPHEH PA3BUTHUS
apupmMeTuKu

2. H
arJsaHa
a1
reomeTtp
Hsl.
JInaun
HA

Touka, npsmas,
OTpE30K,  JIyd4.
Jlomanas.
Nzmepenue
JJIAHBI OTpE3Ka,
METPHUUYECKHUE
€IUHUILIbI

Pacno3HaBaTh Ha yepTekax, pUCyHKax,
ONHUCHIBATH, UCIIOJIb3Yysl TEPMUHOJOTHIO, U
u300pakaTb C IOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB:

TOYKY, MOpAMYIO, OTpPE3OK, Jyd, YIOJ,
JIOMaHYO, OKPY>KHOCTb.

Pacno3naBatsb, NMPUBOIUTH MpUMepbI




IJI0CKOC U3MEPCHHUS 00BEKTOB pealbHOTO0 MHpa, UMEIOIUX (opmy
TH JUIUHBI. U3YUYEeHHBIX QUTYDP, OLlEHUBATh UX JHWHEWHBIC
(12 ) OKpy’>KHOCTh U pa3mepsl.
KpYT. Hcnoab30BaTh JIMHEUKY U TPAHCIIOPTUP KAK
IpakTuyeckas WHCTPYMEHTHI JJIsI IIOCTPOCHUS U
paGoTa U3MEPEHUSI: U3MEPATh JUIMHY OTPE3Ka,
BEJIUYUH ;
«ITocTpoenue e y yrna, .
y3opa "3 CTPOUTH OTPE30K 3aJaHHOM NJINHBI, yTOJ1,
o 3aJaHHOU BEJIMUMUHBI;
OKPY>KHOCTEWN.
OTKJIAJBIBATH LIUPKYJIEM paBHBIE OTPE3KH,
Yrou. Ilpsimoi, CTPOMTH OKPY>XHOCTH 33JIAHHOTO paaguyca.
OCTpbIH, TYyIIOH H3o00paxkars KOHOUTYpALIUU
B Ppa3sBCPHYTHIN reOMETPUYECKUX (PUTYP U30TPE3KOB,
YTJIbI. OKpPY’KHOCTEH, UX YacTeu Ha
HN3mepenne HEJIMHOBAHHOM 1 KJIeTYaToi Oymare;
YTJIOB. npeaiaratb, ONMCbIBATH U 00CYKAATH
[pakTHYECKAsI CIoco0bl, AJITOPUTMBI TIOCTPOCHHUS.
paGora PacnosnaBsarn 7 H300pakaTh Ha
«ITocTpoeHue HEJIMHOBAHHOM U KJeT4yaTol Oymare IMmpsiMoi,
YTTIOBY» OCTpBIM,  Tymnou,  pa3sBEPHYTBIA  YIJbI;
CPAaBHMBATH YIJIbL.
BpIuMcasTh JJIMHBI OTPE3KOB, JIOMAHbIX.
[loHumMaTh M HCHOJIB30BAaTh NPH PeHICHUU
3a1a4  3aBHCHUMOCTH MEXIy eMHULIaMU
METPUYECKOU CUCTEMBI MEp;
3HAKOMUTBCH C HE METPUUECKUMHU CUCTEMaMU
MEp;
BBIPaKaTh JUIMHY B PAa3JIMYHBIX €IMHUIAX
U3MEpPEHUS.
HUccaenoBars ¢urypsl U KOH(UTypalHu,
HCIOJIb3Ys HU(PPOBBIE peCypChl
3.00b1k JpoOs. MoaeaupoBarthb B rpaguyeckoi,
HOBCHH IIpaBunbHBIE W© OpeaIMETHOMU dopwme, C MOMOUIBIO
ble HEeTpaBUJILHBIE KOMITIbIOTEpA MOHSATHS u CBOMCTBA,
Apoou apobu. CBsI3aHHBIE C OOBIKHOBEHHOMW ApOOBIO.
(46 1) OcHOBHOE YuraTth M  3aluChIBATDh, CpaBHMBATh
CBOMCTBO ApoOM. OOBIKHOBEHHBIE po0OH,
CpaBHeHue npeajiaratb, OOOCHOBBIBATH H 00CYKIaTh
JIPOOEIi. cnoco0bI YIIOPSIAOUYUBAHUS TIPOOEH.
CrosKeHIe " HN3o6paxarTs 06LH<H01V3eHHLIe 5 poou
TOYKaMHM Ha KOOPAWUHATHOU NIPSIMOW;
BBIYUTAHHUE
HCIOJIb30BaTh KOOPJMHATHYIO MPSIMYIO
OOBIKHOBEHHBIX N
npoGeii JIIsI CpaBHEHUST IPOOESH.
) ®opMyJHMPOBaTh, 3aNUCHIBATH € IOMOUIbIO
CwmemranHas o o
POBE OyKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
P ) pOOH; HCMOJb30BATH OCHOBHOE CBOWMCTBO
YMHOXKEHnEe WU o
— JpoOu 1151 COKpaIleHus 1poOei U IpUBEIeHUS
JIpOoOW K HOBOMY 3HaMEHAaTEeJTIo.
OOBIKHOBEHHBIX
- IIpeacraBasATh CMEUIaHHYIO APOObL B BHUJIE
AP ’ HETIPaBWJIbHOW W BBIJEJSITH LEIYI0 4YacTh
B3aMMHO- 4qucia U3 HeNpaBUJIBHON JpOOH.
oOpaTHbIe BbInoJHATL apupMeTrHnyecKkue [AeHCTBHS C
poou. OOBIKHOBEHHBIMU JIPOOSIMH;
Pemenne NPUMEHAATHL  CBOMcTBA  apuPMETHUUYECKUX
TEeKCTOBBIX JEUCTBUI Il palMOHAIM3ALMNA BEIYUCIIEHUIA.
3amau BbinoaHATH NPUKUAKY " OLICHKY
> ~
COMepIKAIINX pe3yJibTaTa BBIYUCICHUH; )
ApOGH. npeaiararb ¥ NpMMEHATH MPUEMBI IIPOBEPKU

OCHOBHBIE

BBEIUMCIIEHUHN.




3aJa4uu Ha IIpoBoauTh HcCIIEI0BAHUSI CBOWCTB ApOOCEH,
npobu. ONUpasicb HA YHCJIOBBIE DKCIIEPUMEHTHI (B
[IpuMeHeHue TOM YHCJIC C TIOMOIIBIO KOMITBIOTEPA).
GyKB TUTS Pacno3HaBarb HCTHHHBIE W JIOXKHBIC
SAITHCH BBICKAa3bIBAHHS O APOOSX,
MATEMATHYCCKH NPUBOAMTH NPUMeEPbI U KOHTPIPUMEPHI,
X BBIPOKEHUH H CTPOUTE  BBICKA3BIBAHUSI 1 OTPHLAHMA
IPeUIOKeHUE BbICKA3bIBAHUU.
Pemrarb TEKCTOBBIC 3ajaydd, COAEpIKaAlIUE
JpoOHBIE TaHHBIC, U 3aJla4d HAa HAXOXKICHUEC
YaCTHU LEJIOTO U LIEJIOrO IO €ro YacTu;
BBIAIBJIAATh UX CXOJACTBA U Pa3jIU4Usl.
MopesmupoBarb XOJ PpELICHUS 3aJa4yu C
MMOMOIIIBIO PUCYHKA, CXEMBbI, TaOJIUIIHI.
IIpuBOoaAUTD, pa3oupars, OlLIEHUBATH
pa3jiuyHble  pElIeHUs], 3aluCh PEHICHUN
TEKCTOBBIX 3a/a4.
Kpurndecku OLIECHUBATH I1OJIy YEHHBIU
pe3ysibTaT, OCYIIECTBISITH CaMOKOHTPOJIb,
OPOBEPSIST OTBET HA COOTBETCTBUE YCIOBUIO,
HAXOAUTHL OIIHOKU.
3HAKOMUTbCSA c ucropuei pa3BUTHUS
apumMeTnku
4.Haras MHOTOyrojsHu OnucbiBaTh, MCHOJb3YS  TEPMHHOJIOTHIO,
JTHas KH. H300paxaTh C IOMOIIbIO YEepPTEKHBIX
reoMerp YHeThIpEXyTroabH UHCTPYMEHTOB U OT PYKU, MOAECIUPOBATh U3
usl. HK, OyMaru MHOTOYTOJIbHUKH.
Muoroy IPSIMOYTOJIBHUK IIpuBoauTh mMpuUMepbI OOBEKTOB pPEaTbHOTO
roJIbHUK ,KBaJIpar. MHpa, UMEIONINX (POpMYy MHOTOYTOJIBHUKA,
" IpakTHuecKas NPSIMOYTOJIBHHUKA, K\,Ba)lpaTa, TPEYTOJIbHUKA,
(10 u) pa6ora OLIEHMBATH UX JINHEWHBIE pa3MeEpPHI.
«ITocTpoenme BbluMciasiTb: OEpUMETP  TPEYTrOJbHHKA,
IPSIMOYTOTBHUK NpAMOYTOJBHUKA, MHOTOYTOJIbHUKA;
o ¢ | O IINOTOTI,
CTOPOHAMHI fI 4 HpSIM(I))yFOHLHBIe 51 TyliTO};FOHLHLIe,
HEITUHOBAHHOU
6 TPEYTOJILHUKMU.
yMare. . .
CTpouTh Ha HEJIMHOBAHHOW W KJIETUYATOU
Tpeyronpauk. Oymare KBaJpaT U MNOPSIMOYIOJbHUK C
HJ'IOH_[a,Z[B u 3aJaHHBIMU JJIMHaAMH1 CTOPOH.
IEpUMETP I/ICC.HeIlOBaTb CBOliCcTBa npsaAMOyTOJIbHHKA,
MNPSIMOYTOJIBHUK KBajgpara IyTeM OKCIICPpUMCHTA,
a " HaOJIFOICHUS, HU3MEPEHUs,
MHOTOYT'OJIBHUK MOACIIUPOBAHUS CpaBHHUBATDH CBOICTBa
OB, KBaJapaTa U IpsiIMOYTOJIbHUKA.
COCTaBJICHHBIX Koucrpyuposarhb MaTeMaTH4ecKue
H3 MpeIJI0KeHU s c MMOMOIITBIO CBSI30K
NpsAMOYTOJIBHHUK «HEKOTOPBIIN, «IIF000M.
OB, CIHHHIIEL PacnoznaBarthb HUCTUHHBIE " JIOKHBIE
MSMCPCHIS BBICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
TUIOINAIHU.
[epumerp NPUBOAUTH MPUMEPbI 1 KOHTPIIPUMEDHI.
MHOTOYTOJIBHHUK HccaenoBarsb 3aBUCUMOCTH IJIOIIa A
a KBaJpara OT JJIUHBI €0 CTOPOHBI.

Hcnoab3oBars CBOMCTBA KBAJPaTHOM CETKU
JUTSL IOCTPOEHUsI PUTYP;

pa30duBaTh NpPsIMOYIOJIBHUK Ha KBaJpaThl,
TPEYTrOJbHUKH;




cocTaBJAThL QGUTyphl W3 KBaJIpaToB U
MPSIMOYTOJIBHUKOB M HAXOJIUTh UX TUIOMIA]b,
pa3duBaTh (pUrypbsl Ha NPSIMOYTOJBHUKH U
KBaJpaThbl U HAXOJUTh UX TJIONIAAb.
BeIpaxaTh BEIIMUUHY IUIOMIAIN B Pa3JIUIHBIX
€IMHUIIAX HU3MEPEHUS METPUUYECKOU CHUCTEMBI
mep, MOHUMATH u HCMO0JIB30BaTh
3aBHCHMMOCTH MEXIY METPUYECKUMHU
€IMHUILIAMH U3MEPEHUs TUIOIIAIH.
3HaKOMHUTBCS € MNpUMepaMH MPHUMeHEeHUs
Iomagu U IIepuMeTpa B IPAKTUYECKUX
CUTyalHsX.

Pemars 3agaum U3 peajibHOM KU3HHU,
npeajaratb #  00Cy:XXAaTh pa3jinYHbIe
crnoco0Obl perieHus 3aja4

5.1ecar
HYHbIE
apoou(3
8 u)

JecsTuuHast
3alMch JpoOeii.
CpaBHeHue
JICCATUIHBIX
JApOoOCH.

JencrBus C
JECITHYHBIMU
ApOOsIMHU.
Okpyriienue
JECSITHYHBIX
JApOOCii.
Pemenue
TEKCTOBBIX
3aaad4,
COZEPKAITUX
pobu.
OcHOBHBIE
3aj1auu Ha
apoodu

IIpeacraBiasiTh JIECATUYHYIO IpoObL B BHJIC
OOBIKHOBEHHOM,

YUTATh U  3alUCLIBATD, CPaBHUBATH
JICCSITUYHBIC JIpOOH,

npeajiaratb, OOOCHOBBIBATH H O00CYKIaTh
€rnocoobI YHOPSIIOYNBAHUS JIECSITUYHBIX
poOeH.

HN300paxaTs necATUYHBIE APOOM TOYKAMM
Ha KOOPAMHATHOMN NpPSIMOMH.

BpIABJAATE CXOACTBAa M Pa3jIH4YUA IIPaBUJI
apu(METHIECKUX JieucTBUN c
HAaTypaJIbHbIMM YHUCJIaMH M JECATUYHBIMU
poOsIMU, OOBSICHSTh UX.

BbInoaHATh, apudmMeTHdecKkue JeHCTBHS C
JIECATUYHBIMU IPOOSIMU;

BBINIOJIHATH NPUKHUAKY U OLIEHKY pe3yJibTaTa
BBIYMCIICHUM.

IIpumensaTs cBoilicTBa  apu(pMeTHUYECKHX

JIEUCTBUN s panuoHanu3anuu
BBIUYHUCJICHUHN.

IIpumensaTs MpaBUHJI0 OKpYIJIeHUSA
NECATUIHBIX JPOOEH.

ITpoBoauTs Huccjie10BaHUS CBOJICTB

JIECSITUYHBIX IpoOeH, onmupasich Ha YHCIOBBIC
SKCIIEPUMEHTHI (B TOM YHCJE C TIOMOIIBIO
KOMITBIOTEPA),

BBIBUTAaTh TUIOTE3bl W TMPUBOJIUTH UX
00O0CHOBaHUSI.

Pacno3naBarb UCTHHHBIE U  JIOKHBIE
BBICKA3bIBAHUS O IPOOSX,

NMPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTHh BBICKA3BIBAHUSI W OTPUIIAHUS
BbICKa3bIBaHUU.

PemiaTts TEKCTOBBIC 3a/ladd, COJIep KaIUC
JIPOOHBIC JITaHHBIC, U Ha HAXOXXJICHUE YaCTH
LEJI0T0 U EeJIOT0 MO €ro 4YacTH;

BBISIBJISITH MX CXOACTBA U pa3jinyuus.
MoaeaupoBaTthb XOJ PCEIICHUS 3aJadd C
MMOMOIIIFI0  PHUCYHKa, CXEMbl, TaOJHUIIbL.
IIpuBOoaAUTD, pa3oupars, OlLIEHMBATH
pa3nuYHbBIE pEIICHWs, 3allucu pPelIeHU!
TEKCTO-BbIX 3aJiay.

OmnepupoBath  JApOOHBIMU  YHCJIAMU B
peaTbHBIX )KU3HEHHBIX CUTYaITHSIX.




KpuTnueckun oneHMBATHh [OJYYCHHBIN
pe3yiibTaT, OCYLIECTBISITh CaMOKOHTpPOJIb,
npoBepsist OTBET Ha COOTBETCTBUE
YCIJIOBUIO, HAXOAUTh ONIHNOKU.
3HAKOMUTHCHA c ucropue
apupMEeTHKU

Pa3BUTUSA

6.Harus MHororpaHHUKH Pacno3naBath Ha 4eprTesKax, PHCYHKaxX, B
JAHasA HN3o0paxxeHue OKPYXKaLeM Mupe NPAMOYTOJIbHBIN
reoMeTp MHOTI'OTpaHHHUKO napaJiICjaCIuIica, Ky6, MHOT'OT'paHHUKMU,
usl. B. Monenu ONNCHIBATH, HCNOJIb3Ysl TEPMHUHOJIOTHIO,
Tenan IIPOCTPAHCTBEHH OlLIEHUBATH JIMHCHHBIC pa3MeEphlI.
¢urypsi bIX TeEJl. IIpuBoANTHL MpUMepbI OOBEKTOB PEajbHOrO
B [TpAMOYTOIEHET MHpa, HUMEIOINX (OpMYy MHOTOTPAaHHUKA,
npocrpa i IIPSIMOYTOJILHOIO Tapajljieenunesaa, Kyoa.
HCTBe 300pakaTh KyO Ha KjieTyaToil Oymare.
(9 u) napannenennng HccaenoBathb CBOMCTBA KyOa,
Ao KYO. NPAMOYTOJILHOT'O napasuJieaenurena,
Paspéprin Kyda MHOTOTPAaHHUKOB, HUCIIOJIb3Yysl MOJEIIH.
u Pacno3naBath uW u300paxkaTrb pPa3BEPTKHU
HapajICICIAIC Ky0a U mapaJielenumnea.
na. MoaeaupoBarh KyO W NapajuiesernuIie] u3
IIpakTuueckas Oymaru u npouyux MaTepua’sioB,
padota «Pa3z- 00BSICHATH CNNOCO0 MOJICIIMPOBAHUSL.
BEPTKaA KyOay». HaxoauThs n3MepeHus, BBIYMCIAATH ILIOIIAb
OGBEM Ky6a, IIOBEPXHOCTH; O6”I.)éM Ky0a, mpsiIMOyTOJBHOTO
[PAMOYTOTBHOT rnapasjjieaenuIie/ia; )
o HCCJIeI0BATh 3aBUCHUMOCTB 00bEMa Kyba OT
napaJijiesenuIie/1 JUIMHBL ero pebpa,
a BBIJIBUTaTh U 000CHOBBIBATH IT'MIIOTE3Y.

HabaoaaTh U NPOBOAMTH AHAJOTHM MEXITY

MOHATHUSIMH TUIOIIAAA U 00bEMa, mepumMeTpa 1

IUIOIIAIU TTIOBEPXHOCTH.

PacnmozHaBatb  MUCTHHHBIE U JIOXKHBIC

BBICKA3bIBaHUsI O MHOTOTPAaHHUKAX,

NPUBOJAUTH NPUMeEPHI U KOHTPIIPUMEDHI,

CTPOUTHh BBICKA3bIBAHUA U  OTPHULAHUA

BBICKA3bIBAHU M.

Pemiarp 3aga4m U3 peajbHOU KU3HU
7.11oBTO IToBTOpEeHue Berauciasarb 3HA4YECHUSA BBIPA)KEHUH,
peHue u OCHOBHBIX coJieprKalinx HaTypajlbHbIE 4qucia,
0000111e [MOHSTUI u OOBIKHOBEHHBIE W  JICCITUYHBIE JpOOH,
Hue (15 METOJOB Kypca 5 BBINOJIHATH MMPEOOPaA30BAHUS YHUCEIL.

1)

KJ1acca,
000011IEeHnE
3HAaHUH

BpiOMpaTrs cnmoco® CcpaBHEHHUsI YHCE,
BBIUMCIICHUM,
NPpUMEHATH  CBOWCTBA  apU(PMETHUYECKUX

JIEUCTBUU s panuoHanu3anunu
BBIYMCJICHUM.
OcyuecTBiIsATh CaAMOKOHTPOJIb

BBINOJIHSIEMBIX JEUCTBUM M CaMONPOBEPKY
pe3yabTaTta BBIYMCIICHUH.

Pemiatp 3amauM W3 peaJbHOW  JKU3HU,
NPUMEHAATL MaTeMaTH4YecKHe 3HAHUS IS
pemeHuss 3amad U3 JAPYIUX — y4eOHBIX
MPEJIMETOB.

PemaTtsb 3a1aum pa3HbIMHU ciocod6amMu,
CPaBHMBATH CNOCOOBI PEIICHUS 3a/1a4uH,
BbIOMPATh PallMOHAJIbHBIN CIIOCO0







MaTteMaTuka S kJjacc. 5 yacos B Heaeao, Beero 170 yacos

Pasznen

Tema

BO YaCoB

Koaudect | B TOoM umcie,

KOHTP. pao.

DJIEKTPOHHBIE Y4eOHO-MeTOANYeCKHe MAaTePUAJIbI

®da3a 3anycka

(COBMCCTHOQ MPOCKTUPOBAHUEC U NIJITAHUPOBAHUE yqeﬁﬂoro roua)

IToBTOpEHUE Kypca
MaTeMaTHKH
HAYAJIbHOH IIKOJIbI

1
(Bxoanas

K.p.)

1. Ob6pa3zoBarenpHas mwiatdopma « AKIIACCy
2. O6pazoBatenbHas mIaThopma «yuu.py»

da3a noCcTAHOBKH

H pEIICHUS CUCTEMBI y‘leﬁHI)IX 3agav

HarypaibHble yncJia.
Apupmerndeckue
AeHCTBHSA

40

Buneo-ypox o Bcem temam riasel, Tect Ne 1
http://video-ypoku.com/dlya-detej-i-roditelej/shkolnikam/1390-matematika-5-klass-
naturalnye-chisla-i-shkaly.html

https://drive.google.com/file/d/0B1-
RWENT2pzdMUp6VTFCYTRBXzA/view?usp=sharing

[IpesenTannu k Temam: «CioXKeHHe U BRIYUTaHNE HATypalbHBIX Yhcen», «CBOHWCTBa
CJIOKCHUS U BBIYUTAHUS

Tect Ne2, Tect Ne3, Tect Ne4
http://5klass.net/matematika-5-klass/Zakony-slozhenija-i-vychitanija.html ;
http://5klass.net/matematika-5-klass/Svojstva-slozhenija-i-vychitanija.html
https://drive.google.com/file/d/0B1-
RWENT2pzdRDhWaHIURmpDVO0U/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzddjlsbF9mU2NobHc/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzdb2t6 RE9QL XFGenM/view?usp=sharing
[Ipesenrtanus no BceM Temam riaBbl. Tect Ne5. Tect Ne6.
http://5klass.net/matematika-5-klass/Umnozhenie-i-delenie-naturalnykh-chisel/001-
Umnozhenie-i-delenie-naturalnykh-chisel.html
https://drive.google.com/file/d/0B1-RWENT2pzdaktLd0JfZEXEZnc/view?usp=sharing
https://drive.google.com/file/d/0B1-
RWENT2pzdWDRUdKY5MKNtTFU/view?usp=sharing

Haruasanasi reomeTpus.
JIMHMH HA IOCKOCTH
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1. Ob6pazoBarensrast wiatdopma « AKJIACCy



http://video-ypoku.com/dlya-detej-i-roditelej/shkolnikam/1390-matematika-5-klass-naturalnye-chisla-i-shkaly.html
http://video-ypoku.com/dlya-detej-i-roditelej/shkolnikam/1390-matematika-5-klass-naturalnye-chisla-i-shkaly.html
https://drive.google.com/file/d/0B1-RWENT2pzdMUp6VTFCYTRBXzA/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzdMUp6VTFCYTRBXzA/view?usp=sharing
http://5klass.net/matematika-5-klass/Zakony-slozhenija-i-vychitanija.html
http://5klass.net/matematika-5-klass/Svojstva-slozhenija-i-vychitanija.html
https://drive.google.com/file/d/0B1-RWENT2pzdRDhWaHlURmpDV0U/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzdRDhWaHlURmpDV0U/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzddjlsbF9mU2NobHc/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzdb2t6RE9QLXFGenM/view?usp=sharing
http://5klass.net/matematika-5-klass/Umnozhenie-i-delenie-naturalnykh-chisel/001-Umnozhenie-i-delenie-naturalnykh-chisel.html
http://5klass.net/matematika-5-klass/Umnozhenie-i-delenie-naturalnykh-chisel/001-Umnozhenie-i-delenie-naturalnykh-chisel.html
https://drive.google.com/file/d/0B1-RWENT2pzdaktLd0JfZExEZnc/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzdWDRUdkY5MkNtTFU/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzdWDRUdkY5MkNtTFU/view?usp=sharing

OObIKHOBEHHbIE IPOOH.
Cioxenue u

Jlexiuu mo Temam riaaBbl. TecT Ne7. Tect Ne§.
http://itest.kz/kurs 5 klass obyknovennye drobi i dejstviya nad nimi ru

4 BLIYHTAHHE 25 2 https://drive.google.com/file/d/0B1-RWENT2pzdZTVEX2RCRXdZd2s/view?usp=sharing
00BIKHOBEHHBIX APoOeii https://drive.google.com/file/d/0B1-RWENT2pzddUZaX3I3Vmx2R2c/view?usp=sharing
YMHoO:KEeHUE U J1eJIeHne

5 . 21 1
00BIKHOBEHHBIX JIPO0ei.

6 Harasaunas reomerpus. |, 1 1. O6pazoatensHas miarpopma « AIKJTACCy»

MHOroyroJibHUKHu
JlecATHYHBIE IPOOH. http://itest.kz/kurs_5_Kklass_desyatichnye drobi_i_dejstviya nad_nimi_ru
CliokeHNe U http://5klass.net/matematika-5-klass/Srednee-arifmeticheskoe-znachenie.html
7 BLIMHTAHIE 14 1 https://drive.google.com/file/d/0B1-RWENT2pzdUU0zdGtnMjIwQ2c/view?usp=sharing
AeCSTHYHBIX APobeii https://drive.google.com/file/d/0B1-RWENT2pzdNjlZcDIgMEVOMnM/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzdYIFhUjRHWUxwZTg/view?usp=sharing
VMHOKeHHe U eJeHHe https://drive.google.com/file/d/0B1-
8 JHECHTHUHBIX ApOGeii 24 2 RWENT2pzdbWFENIFtMVpHZUU/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzddEFIM2dIVS1xY]jQ/view?usp=sharing
Harasignast reoMmerpus. 1+1 ITpesenTanus mo BCeH riuase

9 Tena u purypsiB 9 npaKkTHYecKas http://ppt4web.ru/geometrija/ponjatie-ploshhadi-i-objoma.html

npocrpancte (9 4) paGora
da3a KOPPEKTHPOBKH
Jlexuuu 1o BceMy Kypcy MaTeMaTUKH 5 Kjacca

1 Urorosoe nosropenue, 1( AToroBasn http://itest.kz/matematika-ru
AEMOHCTPAIUA JTHYHBIX 10

0 - K.p.) Buneo-ypoku 1o Bcemy Kypcy MaTeMaTHUKH S Kjacca
AOCTIKEHUH yHalnuXxcs http://x-uni.com/videos/1-s05

+ .
Hroro 170 13+2upaxr
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http://itest.kz/kurs_5_klass_obyknovennye_drobi_i_dejstviya_nad_nimi_ru
https://drive.google.com/file/d/0B1-RWENT2pzdZTVEX2RCRXdZd2s/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzddUZaX3l3Vmx2R2c/view?usp=sharing
http://itest.kz/kurs_5_klass_desyatichnye_drobi_i_dejstviya_nad_nimi_ru
http://5klass.net/matematika-5-klass/Srednee-arifmeticheskoe-znachenie.html
https://drive.google.com/file/d/0B1-RWENT2pzdUU0zdGtnMjlwQ2c/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzdNjlZcDlqMEV0MnM/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzdYlFhUjRHWUxwZTg/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzdbWFFNlFtMVpHZUU/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzdbWFFNlFtMVpHZUU/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzddEFIM2dlVS1xYjQ/view?usp=sharing
http://ppt4web.ru/geometrija/ponjatie-ploshhadi-i-objoma.html
http://itest.kz/matematika-ru
http://x-uni.com/videos/1-s05




