KndtaHos
Oner
BaHOBMY

Mopnucan: Kubaros Oner MsaHosud
DN: C=RU, S=flennHrpaackas obnacts, L=c.Lllym,
T=[wpekTop, MYHULIMNANBHOE KASEHHOE
OBLEOBPA3OBATE/IbHOE YYPEXAEHUE ™
WYMCKASI CPEHAS OBLUEOBPASOBATE/IbHASA
LWKONA™", CHUNC=15296177287, UHH=470605260754,
E=shum.school@mail.ru, G=Oner WsaHosuy,
SN=KubaHos, CN=Kubaros Orner NsaHosu4

OcHoBaHue: 5 NOATBEPXAAI0 ITOT AOKYMEHT CBOE
YAOCTOBEpAIOLLLEN MOANHCHI0

MecTononoxeHxve: MECTO NoANMCaHNs

Mara: 2022.09.30 10:31:30+03'00"

Foxit PhantomPDF Bepcusi: 10.1.4




MOACHUTEJIbBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTHKA YYEBHOT O ITIPEJIMETA "MATEMATHKA"

Pabouas mporpamma 1o MaTeMaTHKe Il oOydaronmxcs 5-6 kinaccoB pazpaboTana Ha OCHOBE
deneparbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBLHOIO CTaHAApTa OCHOBHOTO 00IIEro 00pa3oBanus ¢ yuéTom
M COBPEMEHHBIX MUPOBBIX TPCOOBAHMH, IIPEABABISICMBIX K MATEMATHUCCKOMY 0Opa30BAHMIO, M TPA UL
poccuiickoro o6pa3oBanms, KOTOPBIC 00ECIICUNBAIOT OBIAICHUC KIIOYCBBIMI KOMIICTCHIMSAMM,
COCTABJISTIOLIMMH OCHOBY AJISl HEIIPEPBIBHOTO 0Opa30BAHMS M CAMOPA3BUTHS, & TAKXKE LEITOCTHOCTD
OOIIEKYJIETYPHOTO, TMYHOCTHOTO M TIO3HABATEILHOTO Pa3sBUTHA oOyuarommxcs. B pabodeii mporpamme
YYTCHBI MJICH ¥ TTOJOXKEeHHS KOHIIEIINT pa3BuTHs MaTeMaTndecKoro oopaszoBanus B Poccniickoit
denepamn. B smoxy mmudposoit Tpanchopmaiin Becex chep 4eI0BEUSCKON ACATCIEHOCTH HEBO3MOXKHO
cTaTh 00Pa30BaHHBIM COBPEMCHHBIM YCIOBEKOM Oe3 0a30BOH MAaTEMaTHUCCKOW MOATOTOBKH. Y3KE B ILIKOJIC
MaTeMaTHKa CIIYXHUT OTIOPHBIM ITPEIMETOM [UIS M3YYCHUSA CMEKHBIX JUCLIMILINH, a TIOCIE MIKOJIBI PeaTbHON
HEOOXOIMMOCTBIO CTAHOBHTCS HETMPEPBIBHOE 00pa30BaHue, 9To TpeOyeT MOTHOLEHHON 6a30BOM
o011eo0pa3oBaTebHON TOATOTOBKH, B TOM YHCIIE M MATEMATHICCKOM,

310 00yCIOBICHO TEM, UTO B HAILIM JHU PACTET YHUCIIO PoPecchii, CBA3aHHBIX C HETIOCPEACTBEHHBIM
PUMCHCHHEM MATEMAaTHKH: U B cpepe 3KOHOMHUKH, 1 B OM3HECE, M B TEXHOJIOTHUCCKUX O0IACTAX, M JaXe B
TYMaHuTapHbeIX cepax. Takmm 0oOpa3oM, KpyT IMKOJIBHUKOB, JUISI KOTOPBIX MATEMATHKA MOXET CTaTh
3HAYMMBIM ITPEIMETOM, PACILIPSICTCS.

[IpakTHyeckas MOJIC3HOCTh MATEMATHKH 0OYCIIOBIICHA TEM, YTO €€ PEIMETOM SIBIISIOTCS
(yHIaMEHTAILHBIC CTPYKTYPBI HAIIIETO MUPA: IIPOCTPAHCTBCHHBIC (POPMBI M KOJIMIECTBEHHBIC OTHOIICHUS OT
IPOCTEHIINX, YCBAMBACMBIX B HEITOCPEACTBCHHOM OIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOIMMBIX JJISt
PasBUTHS HAYYHBIX W MPUKIATHBIX HACH. be3 KOHKPETHBIX MaTeMAaTHICCKUX 3HAHWN 3aTPyAHCHO TIOHUMAHHE
IIPUHITIIOB YCTPOHCTBA M MCIIOJIB30BAHMS COBPEMCHHOM TCXHUKH, BOCIPHATHE W HHTCPIIPCTALINS
pa3HooOpa3Hoi COMaTbHON, SKOHOMUYECKOH, MOTUTHYCCKON HH(pOpMaLnH, ManodpQexTnBHa
MOBCEJHECBHAS IPAKTHICCKAS ACATCIBHOCTE. KaXXIoMy YeIIOBEKY B CBOCH KM3HH IPUXOIUTCS BBITOTHATE
pacu€Tel M COCTaBIATH AITOPUTMBL, HAXOINUTH M IPUMEHSTH (DOPMYITBI, BIAACTh TPAKTHICCKIMHU ITPUEMaMH
TEOMETPHYUCCKMX M3MEPECHUH M MOCTPOCHH, YATATh MH(POPMALHIO, TPEACTABICHHYIO B BH/C TaOIHII,
IMarpaMM 1 rpa(huKoB, )KHUTh B YCIOBHAX HEONPEACIEHHOCTH M TOHUMATh BEPOSATHOCTHBIN XapaKTep
CITy9aiHBIX COOBITHIA.

OnHOBpEeMEHHO ¢ pacmpeHueM chep TPUMEHEHHS MAaTEMaTHKH B COBPEMEHHOM o0miecTBe Bcé Hoiree
BAXXHBIM CTAHOBUTCSI MATCMATHICCKUI CTHIIb MBILIICHHUS, IIPOSBISIONIMIACS B ONIPEACIEHHBIX YMCTBEHHBIX
HaBBIKax. B mporecce n3yueHns MaTeMaTHKU B apCCHAI IMPUEMOB ¥ METOJOB MBIIIUICHHS YCIOBCKA
CCTECTBCHHBIM 00pa30M BKIIOYAIOTCS MHIYKIHS U ACAYKIHSA, 0000IICHIC M KOHKPETH3AIMSA, AaHATH3 1
CHHTE3, KIaCCU(UKALNA N CHCTEMaTH3anus, abCTparnpoBanue u anajuorus. OObeKTh MaTEMAaTHICCKIX
YMO3aKIIIOYCHUH, TIPABHIIIA HX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYCCKUX TTOCTPOCHHH,
CIIOCOOCTBYIOT BEIPA0OTKE yMEHUS (POPMYIHPOBATH, 0OOCHOBBIBATE M JOKA3BIBATE CYXKICHHS, TEM CAMBIM
Pa3sBUBAIOT JIOTHYECKOE MBIIUICHUE. Beaymas pois MpuHaIe)KUT MATEMAaTHKE U B (POPMUPOBAHNN
ATOPUTMUYECKON KOMIIOHCHTHI MBIIIJICHAS M BOCIUTAHNH YMCHHH ACHCTBOBATH 110 3aaHHBIM &JITOPUTMaM,
COBEPILCHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATH HOBEIC. B mpomecce pemenus 3a1a4 — OCHOBOH y4eOHON
JCATEIBHOCTH Ha YPOKaX MaTEeMaTHKH — Pa3BUBAIOTCS TAKXKE TBOpUYCCKAs M MPUKIIAIHAS CTOPOHEI
MBILIUTCHHS.

Ob6ydenne MaTeMaTHKE AaéT BO3MOXHOCTD Pa3BUBATH Y 00YJAIOLUINXCS TOYHYIO, PAIIMOHAILHYIO 1
MH(POPMATHBHYIO peub, YMCHHE OTOMPATh HANOOJIEE TIOAXOISAIINE A3BIKOBBIC, CHMBOJIMYCCKUE, IpaduIecKue
CpeACTBa AJS BRIPAKCHHS CY>KICHUN M HATIISAHOTO MX MPEICTABICHHS.

Heo0xoanMbIM KOMIIOHEHTOM OOIICH KyJIBTYpBl B COBPEMEHHOM TOJIKOBAHHMH SBISACTCS 00IICe 3HAKOMCTBO



C METOJaMH MO3HAHMS ACHCTBUTCILHOCTH, IPEACTABICHAC O IPESAMETE M METOJaX MATEMATHKH, UX OTIMYNI
OT METO/IOB JIPYTHX C€CTCCTBCHHBIX M T'YMaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX NMPUMEHEHUS MATEMAaTHKH JUIS
peLICHUS HAYYHBIX W IPUKIaIHBIX 3a1a4. Takum 0Opa3oM, MaTeMaTndecKoe 00pa3oBaHue BHOCHT CBOM
BKJIa/ B (POPMHUPOBAHKE OOILECH KYIBTYPEI YCIIOBEKA.

M3ydenne MaTeMaTHKH TAK)XE CIIOCOOCTBYET 3CTCTHICCKOMY BOCITHTAHHIO YCIIOBEKA, TOHMMAHHUIO
KPacoTsl M M3AIICCTBA MATEMATHUCCKNX PACCYKICHHUH, BOCIPUSTHIO TCOMETPHUYCCKUX (POPM, YCBOCHHIO

HACH CUMMCTpPHUH.

HEJX U3YYEHHSA YYEBHOTI'O KYPCA
[TpropuTeTHBIME LEIIIMU O0YUICHMS MATEMATHKE B 5-6 Kiraccax SBISIOTCS:

— TPOJOIDKEHUE (POPMHUPOBAHMS OCHOBHBIX MAaTEMATHUYCCKUX MOHATHH (YMCII0, BETHYNHA,
reoMeTpuydeckas purypa), 06eCIednBaIONIINX TPEEMCTBCHHOCTD H MTEPCIICKTHBHOCTh MATEMATHICCKOTO
o0pa3oBaHys 0OyJaIONTIXCS;

— Pa3BHUTHC MHTCIUICKTYAIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH 00yJaromnXcs, TI03HABATCIILHON

AKTUBHOCTH, UCCJIICIOBATCIBCKUX YMCHHﬁ, HHTCPECCA K UH3YUCHHIO MATCMATHUKH,

— IOABCACHUC OGy‘l&IOH.[I/IXCH Ha JOCTYITHOM UIA HUX YPOBHC K OCO3HAHHWIO B3aUMOCBA3H MATCMATHKH

U OKPY’KaroIlero Mupa;

— (¢opmupoBanne PyHKIMOHATHHONH MaTEMaTHICCKON TPAMOTHOCTH: YMEHHUS PACIIO3HABATE
MaTEeMATHYECKAE OOBEKTHI B PCATTLHBIX KU3HEHHBIX CHTYAUAX, TPAMCHITh OCBOCHHBIC YMCHHS TS
pELIeHUS IPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4, MHTEPIIPETUPOBATH ITOJYYEHHBIE PE3YJIBTATHl K

OLICHUBATh UX HA COOTBCTCTBUC HpaKTI/ILICCKOI‘;I CUTyalluH.

OcHOBHBIC JINHIH COACPKAHMS Kypca MaTEeMaTHKH B 5-6 Kiraccax — apudpMeTHndecKas 1 TeOMETpHUICCKas,
KOTOPBIC Pa3BUBAIOTCS MAPAJUICIBHO, KK At B COOTBETCTBHH ¢ COOCTBEHHOM JIOTHKOM, OAHAKO, HE
HE3aBHCHUMO OJIHA OT JPYTOH, 4 B TECHOM KOHTAKTE U B3aMMOJAECHCTBHH. TaKkxKe B Kypce IPOUCXOIUT
3HAKOMCTBO C 3JIEMCHTAMH aJIreOPBI M OTMCATEIILHON CTATHCTHKH.

W3ydenune apumMeTHIecKoro MaTeprata HAYnHACTCS CO CHCTEMATH3AIMA M PA3BUTHS 3HAHMH O
HATYpaJIbHBIX YMCJIAX, IOJIyYEHHBIX B HAYAJIbHOM 11KoJie. [Ipu 3TOM COBEPILIEHCTBOBAHUE BBIYMCIUTEILHOMN
TEXHHUKH ¥ (POPMHUPOBAHNE HOBBIX TCOPCTHICCKIX 3HAHUH COYECTACTCS C PA3BHTHEM BBIYMCITHTCIBHOMN
KYJITYPBI, B YACTHOCTH € 0OYYEHMEM NMPOCTEHIINM MPHEMaM IMPUKUIKH M OLEHKH Pe3yJIbTaTOB
BBIYHCIICHHUM.

Jlpyroii KpyIHBIH OJ0K B COACPKAHUK apr(hMETHICCKON JIMHUN — 3TO ApoOH. Havano u3yuenns
OOBIKHOBEHHBIX M JICCATHYHBIX Ap00ei OTHECEHO K 5 Kitaccy. DTO IEPBBIN ATAIl B OCBOCHMH IPOOCH, Koraa
IIPOUCXOAUT 3HAKOMCTBO ¢ OCHOBHBIMM HJIEAMHM, IIOHATHAMH TeMBL. [Ipn 3TOM paccmoTpenne
OOBIKHOBEHHBIX APOOCH B MOIHOM 00BEME IIPEAIICCTBYCT H3YUCHUIO ACCATHYHBIX IpOOCH, U4TO
1eIecoo0pa3HO ¢ TOUKH 3PCHUS JIOTHKH M3JI0KCHHS YUCIIOBOM TMHIH, KOT/1a ITPABIIIA JCHCTBHIA C
JOCCATHIHBIMA APOOSMH MOKHO 0OOCHOBATH YK€ M3BECTHBIMH AJITOPUTMAMH BBHIITOJIHCHUS JCHCTBHH C
OOBIKHOBCHHBIMH JpOOSMHU. JHAKOMCTBO C ACCATHYHBIMU APOOSMH PACIIMPUT BOSMOKHOCTH ISl IOHMMAHHS
00yJarommMHCs MPUKIIATHOTO IPUMEHEHIS HOBOW 3aITUCH ITPH M3YYCHUH JPYTHUX MPEIMETOB U IIPH
IIPAKTHICCKOM HcIonb3oBanuy. K 6 xiraccy oTHecEH BTOPOI 3Tar B M3yUeHUH ApOoOeH, I1e IPOUCXOUT
COBEPILCHCTBOBAHME HABBIKOB CPAaBHCHHS M IpeoOpa3oBanust 1poOeid, OCBOCHNE HOBBIX BHIYHCIUTEIBHBIX
JITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIUMCIIEHHH, B TOM YMCIIE 3HAUEHUH BBIPAXKEHUH, COAEPKALINX U
OOBIKHOBCHHEIC, ¥ ICCATHYHBIC IPOOH, YCTAHOBICHHE CBA3CH MEXKIYy HUMH, PACCMOTPCHHE TPUEMOB
pemienns 3a1a4d Ha Jpoou. B mavaie 6 kinacca IpOMCXOAUT 3HAKOMCTBO C TOHATHEM ITPOLICHTA.

Oco0GEeHHOCTBIO N3YUCHHS TTOJIOKUTEBHBIX M OTPHIIATCIIEHBIX YHCEIT SIBISCTCS TO, YTO OHM TAKXKE MOTYT

paccMaTpruBaTLCA B HCCKOJILKO JTAIIOB. B 6 xnacce B Hauase HU3YUCHHUSA TCMbI «ITomoxxuTEILHBIC W



OTpHLATENBLHBIC YNCIIa» BBIACTACTCS ToaTeMa «L{enbie unciay, B paMkax KOTOPOH 3HAKOMCTBO ¢
OTPHLATEIEHBIMU YMCIIAMH M JCHCTBUSAMH C TTOJNOXUTEIBHBIMI W OTPHLATCIIEHBIMA YACIAMHU IIPOUCXOINT Ha
OCHOBE COJCPKATEIHLHOTO IMTOAX0a. DTO MO3BOJACT HA JOCTYITHOM YPOBHE ITO3HAKOMHTD YUAITHX CSl
TPAKTHYCCKH CO BCEMH OCHOBHBIMHU IOHSTHSAMH TEMBI, B TOM YHCJIC ¥ C MTPABMJIAMH 3HAKOB TIPH BBHITTOTHCHAN
apu(pMETHICCKIX ACHCTBUI.

[Tpn oOyueHnn pemIeHuIo TEKCTOBBIX 33/1a4 B 5-6 Kiraccax MCIONB3YIOTCS apU(PMETHICCKHE TPUEMBI
pemienns. TekcTOBBIC 3a0a49H, peIacMbIe IPH OTPAOOTKE BEIYMCIMTEIBHBIX HABBIKOB B 5-6 Kilaccax,
paccMaTpUBAIOTCS 3a/1a4H CICAYIONIMX BUAOB: 331a4H Ha IBIKCHHE, Ha YaCTH, HA TIOKYIIKH, HA paboTy 1
IIPOU3BOIMTENLHOCTD, HA TIPOLEHTHI, Ha OTHOWICHHS U Iporopiiui. Kpome Toro, obydalonmecss 3HaKOMSTCS
¢ mpuéMaM¥ peleHus 3a1a4 mepedopoM BO3MOKHBIX BAPHAHTOB, ydaTcs paboTaTh ¢ MHpOpManmei,
IPEACTaBICHHON B (hopMe TaOIMI] HITH THATPAMM.

B paGoueii mporpamme npenrycMOTpeHO (POPMHPOBAHUE MPOTICACBTHICCKIX allreOpandecKux
IpeACTaBICHUN. bykBa Kak CHMBOJI HEKOTOPOTO YHCJa B 3aBUCHMOCTH OT MaTEMAaTHIECKOTO KOHTCKCTA
BBOJIUTCS TIOCTCTICHHO. ByKBeHHas CHMBOJIMKA ITMPOKO MCIIOIB3YESTCS MPEXkKIE BCETO JUIS 3aITMCH OOIIIX
YTBEPXKICHUH U TPSATIOKCHAN, (POPMYII, B YACTHOCTH [UISL BEIYUCICHUS TCOMETPHICCKHAX BEITMYNH, B
Ka4eCTBE «3aMECTHTEISD) YHCIIA.

B kypce «MaTtemMaTHKm» 5-6 KJIacCOB MPEACTABICHA HATIISAIHAS TCOMCTPHS, HAITPABJICHHAS HA PA3BUTHC
00pa3HOT0 MBILUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKECHHS, N300PA3UTCIBHBIX YMCHHUH. JTO BaXHBIH 3TAIl B
M3yYCHHH T'€OMETPHH, KOTOPBII OCYLICCTBISCTCS Ha HATIISAHO-IIPAKTHYECKOM YPOBHE, OITMPACTCs Ha
Hars1H0-00pa3Hoe MBIIIJICHAE 00yJaromuxcs. bombimas poirb OTBOANTCS MPAKTHUCCKON ACATCIBHOCTH,
OIIBITY, SKCIICPUMEHTY, MOCIMpOoBaHuio. O0ydarommecs 3HaKOMSTCS ¢ TCOMETPHYCCKUMHE (PUTYpaMu Ha
TUTOCKOCTH M B TIPOCTPAHCTBE, C MX MPOCTCHIIMMHA KOH(PHUTYpaLMsIMH, y9aTcst H300paxaTh NX Ha
HEJIIMHOBAHHOM M KJIETYATONW OyMmare, paccMaTpHBAIOT MX MPOCTEHIINE CBOHCTBA. B miponiecce n3yueHus
HATJISIIHOM T€OMETPHH 3HAHMS, TTOJyYCHHBIC 00YJaIOMIMMHCS B HAYAIBHON LIKOJIC, CHCTEMATH3UPYIOTCS 1

pacIIMPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Cornacno yuebHomy 1utany B 5 Kilacce M3ydaeTcs MHTCTPUPOBAHHBIN mpeaMeT «MaTteMaTnka», KOTOPBIH
BKJTIOYACT apu(METHUCCKIH MaTepHal M HATTSAHYIO TEOMETPHIO, a TAKXKE NMPOICACBTUICCKAC CBCACHUS 13
anreOpel. YueOHbIi IJ1an Ha H3yUCHHE MATEMATHKH B 5 KJIACCE OTBOJHUT HE MEHEE 5 y4eOHBIX 9acoOB B

HE/ICNIO, B TCUCHUE KAXKA0TO roja o0ydenus, Bcero ne Mmenee 340 yueOHBIX acoB



COJAEP/KAHUE YYEBHOI'O KYPCA "MATEMATHKA"

5 KJIACC

HatypaJsibHble 4ncaa v HYJb

Harypansnoe uncio. Pan natypamsneix gucen. Uucno 0. M3006paxenne HaATypanbHBIX YACEN TOYKAMH Ha
KOOPAMHATHOH (YMCIOBOI) pssMoit. [lo3unmonnas cucremMa cuicieHus. PUMckas Hymepamnus Kak mpuMep
HEIO3ULMOHHOM cucTeMBbl cuuciieHus. Jlecsrnunas cucrema cunucieHns. CpaBHEHHE HATYPaJIbHBIX YHCEN,
CpaBHCHHE HATYPATBHBIX YHuceN ¢ HylnéM. CriocoOsl cpaBaeHus. OKpyTriIeHHEe HATYpaTbHBIX uncen. CIoxXeHne
HATYPAIBHBIX YHCEN; CBOMCTBO HYJIS IIPH CIIOKCHIH. BEanTanne xak AeHCTBIE, 00paTHOE CIIOKECHHIO.
YMHOXKEHHE HATYPaJIbHBIX YUCEN; CBOMCTBA HYJISI U €ANHULBI IIPH YMHOKCHHUH. [[e1eHne Kak neicrsue,
obpaTHoe YMHOKEHIIO. KOMIIOHEHTHI IeHCTBHH, CBSI3b MEeX Ay HUMH. [IpoBepka pesyibrara
apudmernueckoro neHcTBUA. [lepeMeCTHTEIEHOS B COUETATSIIBHOS CBOWCTBA (3aKOHBI) CIIOKCHHS H
YMHOXXCHUS, PACIIPEACITUTEIBHOC CBOMCTBO (3aKOH) YMHOKCHHUS. Vcronp3oBanne OyKB Uit 0003HAUCHHS
HEH3BCCTHOTO KOMITOHCHTA M 3aITMCH CBOMCTB apu(hMETHUCCKIX ACHCTBUI. JlenTenn N KpaTHbIC YHCa,
pasnoxxenne Ha MHoxkutenu. [lpocreie n cocraBubie uncia. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. [lenenue
¢ ocraTkoM. CTEIIEHb C HATYPAJIbHBIM I1I0Ka3aTeleM. 3alluCh YNCiIa B BUJI€ CYMMBI Pa3psiiHbIX CIAaraeMbIX.
Hucnosoe BeIpaxeHre. BeranciieHne 3HAUEHUH YHUCIIOBBIX BBIPAKEHUN; IIOPAIOK BBITOJIHEHUS ICHCTBHIA.
Hcnonb30Banne Py BEIYACICHUAX TEPEMECTHTEIIEHOTO W COYETATSIILHOTO CBOWCTB (3aKOHOB) CIIOKCHUS H

YMHOKEHHA, PACIIPEASIUTEIBHOIO CBONCTBA YMHOKEHHUS.

JApodn

[IpencraBnenue o qpodu Kak crocode 3amucu yacTi Beananisl. OObIKHOBEHHBIC 1pobu. [IpaBmibnbie 1
HeTpaBIWIBHEIC ApoOu. CMemannas ApoOb; MPEeACTABICHNE CMEIIAHHONW APOOM B BH/C HEITPABHIILHOMN IpoOH
M BBIZACIICHHE LEIION YaCTH YMCIIa U3 HeNPaBIWILHON ApoOu. M3o6pakenue qpodei TouKkamMu Ha YUCITIOBON
npsimoi. OcHOBHOE CBO#MCTBO ApobOu. Cokpamienne apobeit. [IpuBenenme 1po6u K HOBOMY 3HAMECHATEIIIO.
Cpasuenue npo6eii. Ciio)xeHne 1 BRIYUTaHUE Ipo0ei. YMHOXKEHHE U ACTICHIE Ipo0eii; B3aMMHO-00paTHBIC
apobu. HaxoxeHne 9acTi Lenoro M LeJoro 1o ero 9acTu. [ecstrnunas 3amuck npobeit. [lpeacrasinenne
JOCCATHIHOM pobu B BIIE OOBIKHOBEHHOM. M300pakenue necsITHIHBIX ApoOei TOUKaMK Ha YHCIOBOM
npsamoii. CpaBHEHHE IECATHYHBIX Ipobei. ApudmeTnaeckne ASHCTBUS C ACCATHIHBIMH APOOSMH.

OxpyriieHHe ACCATHYHBIX IPOOCH.

PellleHHe TEKCTOBBIX 33124

Pemenne TekcTOBBIX 33729 apudmMeTHICCKIM crtoco0om. Perenne norndeckunx 3anad. Permenne 3amaq
nepeGopoM BCeX BOMOXKHBIX BAPHAHTOB. VICIIONB30BaHNE IPH PEIICHUH 3a7a4 TaOIuIl i cxeM. Pemenne
3a4a4, COAEPKALINX 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMUUHBL: CKOPOCTh, BPEMSI, PACCTOSTHUE; LICHA,
KOJIMYECTBO, CTOMMOCTE. EMHHUIIBI M3MEPESHHS: MaCChl, 00bEMa, IICHBI; PACCTOSHMS, BPEMCHH, CKOPOCTH.
CBsI3p MKy COMHUIIAME H3MEPCHUS KOKIOW BEIMIHNHEL. PeleHre OCHOBHBIX 3a/1a4 HA IPOOH.

Hpe,Z[CTaBJICHI/IC JaHHBIX B BUJC T3_6JII/II_[, CTOJIOUATEIX AUarpamMm.

Harasigaas reomerpus

Harnsaneie npeacrasinenns o (PUrypax Ha IUIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, Jyd, yroil, JoMaHas,
MHOT'OYTOJIbHHK, OKPY>KHOCTB, KpyT. YT0II. IIpAMOH, OCTpBIi, TyIIOH B pa3BEPHYThIN yIuibl. JUIMHA OTpE3Ka,
METPUUYECKNUE €AMHMLBI JUTMHBI. J[JIMHa JIOMaHOM, IEpUMETP MHOIOYI'OJIbHUKA. F3MepeHue u rocrpoeHue
YIJIOB C TIOMOIIBIO TpaHcopTHpa. Harnsaneie mpeacTaBieHus o purypax Ha IuIoCKOCTH: MHOTOYTOJIBHHK;
IPSIMOYTOJBHHK, KBAJPaT; TPEYTOINBHUK, O paBeHCTBE (puryp. M3o6paxenue puryp, B ToM uncie Ha



kieryaroit Oymare. [loctpoenne Kon(purypammii u3 4acTei MpsaMoi, OKpy>KHOCTH Ha HEIIMHOBAHHOM 1
Kieryaroit Oymare. Mcrnonb30Banie CBOMCTB CTOPOH H yTIIOB IPSAMOYTOIBHUKA, KBaapara. [momans
HIPSIMOYTOJIBHAKA M MHOTOYTOJIBHUKOB, COCTABIICHHBIX U3 IPSMOYTOJIILHUKOB, B TOM YHCIE (DUTYD,
n300paKEHHBIX Ha KiIeT9aToN Oymare. Equnune n3mMepenns mromann. Harmsgasie mpeactaBienus o
IIPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOILHBINA apajuIeIIenuIe]], Ky0, MHOTOrpaHHIKH. V300pakenne
IPOCTEHIIIMX MHOTOTPAaHHUKOB. Pa3BépTky KyOa n napamnenenunena. Cozganue MoAeIeH MHOTOTPAHHUKOB
(w3 Gymaru, IIpOBOJIOKH, THIACTHIINHA U 1p.). O0BEM IPSAMOYTOIBHOTO apajuieIenuena, Kyoa. Exnaimst

n3Mepenus oobpéMma.

6 KJIACC

HatypanbHble ynciia

Apudmerniyeckne ASHCTBUS ¢ MHOTO3HAYHBIMH HATYPAITLHBIMH YHCIaMH. YNCIIOBBIC BEIPAXKCHUS, MTOPSIOK
NCWCTBUH, NCIIONB30BaHNE CKOOOK. VCIIOMBp30Banue MpH BEIYUCICHUAX IEPEMECTHTEILHOTO U
COYETATEIIbHOTO CBOMCTB CIIOKEHHUS H YMHOKCHHS, PACIIPEAESIUTEIBHOIO CBONCTBA YMHOKCHHS.
Oxpyrinenne HaTypaIbHBIX YHCEN. [lennTeny 1 KpaTHbIC Yicia; HanOONBIINI OO eTUTETb 1

HAMMCHBILICC OGH.ICC KpaTHOC. ILCJII/IMOCTB CYMMBI U ITPOU3BCACHHUS. HCJICHI/IC C OCTaTKOM.

JApodn

O6bIxkHOBEHHAS IPOOb, OCHOBHOE CBOMCTBO APOOH, COKpamienue apodei. CpaBHEHUE U YITOPSAOIHBAHNC
apoOeii. Pemenme 3a1a4 Ha HAXOXKACHUE YACTH OT LIEIIOTO M LEIOTO 1O €ro YacTh. J[pobHoe Jyncio Kak
pesynbrar aencuus. [Ipencrasinenne necITHIHON ApoOH B BuAEC OOBIKHOBEHHON APOOH M BO3MOKHOCTD
IpeCTaBICHUS OOBIKHOBEHHON ApoOH B BHAC AecATHYHOM. [lecaTnanbie ApoOn 1 METpUIecKas CucTeMa
Mep. ApupmMeTHaecKie JeHCTBASA M YMCIOBBIC BEIPAKCHHS ¢ OOBIKHOBCHHBIMH U ICCATHYHBIMHU IPOOSIMH.
Otnomenue. Jlenenne B JaHHOM OTHOWICHUH. Macmtad, mponopumst. [I[puMenenne mpornopiuii npu
pewennu 3anad. [Tonsitre npouenta. Berancienne npoueHTa OT BEIMYMHBI M BETHYUHEI 110 €€ MIPOLCHTY.
Beipaxenue mpoueHToB ACCATHIHBIMA ApoOsMu. Pemenne 3a1a4 Ha mMpoueHTsl. BeipakeHne OTHOMICHHS

BCJIMYMH B IIPOLICHTAX.

Iloao:xuTeNABbHBIE A oTpuIaTeJbHbIC YHCIA

ITonoxwurenpHble H OTpULATENIbHBIE Yncia. Llenble uncna. Monyns uncia, reomerpudeckas
MHTEPIpeTanns MOyl yucia. M300pakenne yucen Ha KOOPAMHATHOH NMPsiMOi. UHCIOBBIC IPOMEKYTKH.
CpaBuenue uncen. ApupMeTHIeCKHEe ASHCTBUS C TTOJTOKHUTEIBHBIMI W OTPHLATCIILHBIMA
grciaami. [IpsMoyronsHas cucteMa KOOpAWHAT Ha TUTOCKOCTH. KoopanHaTsl TOUKH Ha IIOCKOCTH, abciucca

n opauHara. [loctpoenne Todek u pUryp Ha KOOPANHATHOH ITIOCKOCTH.

BykBeHHbIe BbIpa:KeHHUA

[Tpumenenne OyKB ISt 3aITUCH MAaTEMAaTHUYCCKNAX BBIPAKCHUAHN M ITpeUToKeHui. CBOHCTBA apu(pMEeTHICCKIX
JEHCTBHH. byKBEHHBIE BBIPAKEHHS W YUCIIOBBIC ITIOACTAHOBKU. byKBEHHBIE pPABEHCTBA, HAXOXKICHUE
HEM3BECTHOTO KOMITOHEHTA. DopMyIIst; (hOpMyITEI IEpUMETpa M IDIOMIAIN MPSIMOYTOJLHIKA, KBAaIpaTa,
o0béMa Tapaiienenuieaa u Kyoa.

PellleHHe TEKCTOBBIX 33124

Pemenne TekcTOBBIX 33729 apudMeTHICCKIM crtoco0oMm. Perienne norndecknx 3aaad. Perenne 3anaq
nepeGopoM BCeX BO3MOXKHBIX BAPHAHTOB. PelieHne 3a/1a4, COACPKAINX 3aBUCHMOCTH, CBSA3BIBAIOIIIX
BEJIMYMHBL: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA, KOJUYECTBO, CTOMMOCTb; IIPOU3BOIUTEIILHOCTD, BPEMSI,

00bEM paboTEI. EMHHIEI M3MEpEeHHS: MACcChl, CTOMMOCTH; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBSA3b MEXKIY



SAMHULAMHN NU3MEPEHMS KAXIAOH BEIIMUMHEL. Pelienne 3ana4, CBA3aHHBIX C OTHOILICHHUEM,
PONOPIHOHAITLHOCTBIO BETMUHH, MPOLICHTAMM; PELICHHE OCHOBHBIX 331a4 Ha ApoOM M poreHTsl. Onenka n
IPUKHIKA, OKpyTiieHHe pe3ynbrara. CocTaBieHne OYKBEHHBIX BBIPAKCHHN IO yCIOBHIO

3agaun. [IpencraBiienie JaHHBIX C TOMOIIBIO Tabmun 1 auarpamm. CtonbuaTeie [uarpaMMel: YTCHAE U

IIOCTPOEHHE. YTEHHE KPYTOBBIX AHATPAMM.

Harasianast reomerpus

Harnsansie npeacraBinenns o (PUrypax Ha IUIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, Ty, yroil, JoMaHasl,
MHOT'OYTOJIbHHK, YETBIPEXYTOJIBHUK, TPEYTOJIBHHUK, OKPYKHOCTB, KPYT. B3aMMHOE pacIiooxKeHNne AByX
IIPSAMBIX HA IDIOCKOCTH, ITAPAJUICIIBHBIE IPAMBIE, IEPIICHANKYIIAPHBIC IIPAMBIE. I3MepeHne paccTOSHMN:
MEXJy IByMsl TOUKaMHM, OT TOUKH [0 IIPSAMOM; JUIMHA MapIlpyTa Ha KBaApaTHOH ceTke. M3mMepenue u
IIOCTPOEHHE YTIIOB C IIOMOIIBIO TPAHCIIOPTHPA. BHBI TPEYTOJIBHUKOB: OCTPOYTOJIBHBIMN, IIPAMOYTOJIBHBIH,
TYTIOYTOJIBHEIH; paBHOOCIPEHHBIN, pABHOCTOPOHHUH. UeTBIPEXYTOILHIK, TPAMEPHI YeTHIPEXYTOIBLHUKOB.
[IpaMOyTONBHMK, KBaIPAT: HCIIOIH30BAHIE CBOWCTB CTOPOH, YIJIOB, tHaronainei. M3zobpaxemnne
TeOMETPHUCCKMX (PUTYpP HAa HETMHOBAHHOM Oymare ¢ MCIIOIB30BAHUEM LUPKYJIS, IMHCHKHN, YTOJILHUKA,
Tpancnoptupa. [loctpoenns na xirerdaroit Oymare. Ilepumerp Muoroyronsnuka. [lonstre mmomann
¢burypsr; e guHALBI ©3MEpenus wiomany. [Ipubmmkénnoe n3MepeHne TIomaan Guryp, B TOM JUCIIC Ha
KBagpaTHOH ceTke. [Ipnbmmkénnoe n3Mepenne [UIMHEI OKPY>KHOCTH, IO M Kpyra. CHMMETPHS:
LEHTpaJIbHAas!, OCeBast M 3epKaIbHas cuMMeTpHH. [locTpoenne ciMMeTpuaHbIX (uryp. Harmsnsie
HPECTABICHHS O MMPOCTPAHCTBEHHBIX (PUTYpax: apajuieNnennIe], Kyo, mpu3Ma, mupamMuia, KOHyc, THITHHAD,
map u cepa. M3o06paxenne npocTpancTBEHHBIX (Guryp. Ilpnmepsr pasBépToK MHOTOTpaHHUKOB, [MIIMHIPA
u xonyca. Co3ganme MoAeIeH MpOCTpaHCTBEHHBIX (puryp (M3 Oymaru, MpoBOJIOKH, INTACTHIINHA 1
ap.). lonstie 06véMa; eqnHULBI M3MepeHus 00béMa. OOBEM PSAMOYTOIEHOTO MAapAJUICICITUIIC A, Kyoa.



INNTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

JJMHHOCTHBIE PE3YJIBbTATbBI

JlmunocTHBIC Pe3yIbTaTEl OCBOCHMS IPOTPAMMBI yU4eOHOTO IpeaMeTa «MaTteMaTnKa» XapakTepH3yIloTCs:

IIaTproTHYecKoe BOCIUTAHUE:

IPOSBICHACM MHTEPECA K MPOLUTOMY H HACTOSAIIEMY POCCHHCKONW MaTEMaTHKH, HICHHOCTHBIM OTHOIICHUEM
K JIOCTHKCHHUAM POCCHUMCKHUX MATEMATHKOB M POCCUICKON MAaTEMATHYECKON LIKOJIBI, K NCIIOIIB30BAHHIO 3THX
JOOCTIDKCHUH B APYTHX HAyKax M MPUKIAIHBIX cepax.

I'pazkpaHckoe U IyXOBHO-HPaBCTBEeHHOE BOCNIUTAHHUE:

TOTOBHOCTBIO K BEITIOJIHCHHUIO O0S3aHHOCTEH TpaXJaHHHA ¥ PEAM3AIIH €0 IIPaB, IMPESICTABICHHEM O
MaTeMaTHYCCKAX OCHOBAX (DYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHHH, TPOLECIYP IPAKIAAHCKOTO
ob1ecTBa (BEIOOPHI, OITPOCHI  TIP. );

TOTOBHOCTEIO K 00CYKICHHIO STHYECKHUX MPOOIEM, CBI3AHHBIX C IIPAKTHYCCKIM TPHMCHCHHECM
JOOCTIDKCHUH HAYKH, OCO3HAHMEM BRXXHOCTH MOPAITBLHO-3THYCCKUX IIPHUHIMIIOB B ACATEILHOCTH yUEHOTO.

TpyaoBoe BocnuTanue:

YCTaHOBKOW Ha aKTHBHOC YYACTHE B PELICHUHM IPAKTHUCCKUX 3329 MATEeMAaTHUCCKOM HAIIPaBICHHOCTH,
OCO3HAHMEM BKHOCTH MATEMAaTHYCCKOTO 00Pa30BaHMs HA MPOTSKCHIH BCCH KU3HU JUJIsl YCIICITHOM
Ipo(heCCHOHATLHON ACATSILEHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMECHHH; OCO3HAHHBIM BEIOOPOM 1
MOCTPOCHHEM MHINBUAYATLHON TPACKTOPHH 0OPA30BAHMS M KU3HCHHBIX TUIAHOB C YIETOM JTMYHBIX
WHTEPECOB M 0OIIECCTBEHHBIX MTOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHNUE:

CIIOCOOHOCTBIO K 3MOIIMOHAIIEHOMY M 3CTETHYCCKOMY BOCIIPHATHIO MATEMATHUCCKUX OOBEKTOB, 33/1a4,
PCLICHHH, PACCYX ACHHUI; YMECHHIO BUACTh MATEMAaTHUCCKNE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHUS:

OpPHCHTAIMCH B ACATCIBHOCTH Ha COBPEMCHHYIO CHCTEMY HAYYHBIX HPEACTABICHAN 00 OCHOBHBIX
3aKOHOMCPHOCTSAX Pa3BUTHS YCIOBEKA, TPHPOIBI M OOILECTBA, TOHMMAHUEM MaTEMaTHICCKON HAYKH KakK
cepbl 4eTOBEUECKON ACATSILHOCTH, 3TAIOB €€ Pa3BUTHA M 3HAUMMOCTH [T Pa3BUTHS LINBIIIN3ALINH;
OBJIQJICHUEM SI3BIKOM MATEMATHKN M MAaTEMAaTHICCKON KYJIBTYPOH Kak CpPEACTBOM MO3HAHMS MHPA;
OBJIAJICHUEM MTPOCTCHITMMH HABBIKAMU MCCIICIOBATEIBCKON ACATCILHOCTH.

dusnyeckoe BOCNUTAHUE, (POPMUPOBAHNE KYJIbTYPbI 310POBbSA U SMOLHOHATBHOIO 0,1aronoay4us:

TOTOBHOCTBIO MTPUMEHSATH MATEMATHICCKIE 3HAHUS B HHTEPECaxX CBOCTO 3A0POBLS, BEACHHS 310POBOTO
o0paza *KU3HH (3T0POBOEC MTUTAHNE, COAUTAHCHPOBAHHBIA PEKUM 3aHATHH M OTIBIXA, PETYIspHas Ppu3naecKas
aKTHBHOCTB ); C(OPMHPOBAHHOCTEIO HABBIKA PE(PICKCHH, TPU3HAHUEM CBOCTO IPaBa Ha OMMOKY M TAKOTO e
IIpaBa APyroro 4eiIoBeKa.

JIKOJIOTHYECKOe BOCTIUTAHHUE:

OpHCHTAIMCH HA MPHMECHEHHE MAaTEMATHICCKUX 3HAHNH JUTS PEILCHHS 3a/1a9 B 00JIACTH COXPAHHOCTH
OKpY’KalOIIEH Cpeabl, INTAHUPOBAHUS IIOCTYIIKOB M OLICHKM MX BO3MOHBIX HOCIEACTBHH IS OKPY>KAIOMICH
CpeABl; OCO3HAHMEM IIIOOATBHOTO XapaKTepa SKOJIOTHIESCKAX MPOOIIEM H ITyTEH MX PCIICHHS.

JIn4HOCTHBIE pe3y/bTaThl, 00ecneYuBAOIIUE AAANTALNI 00y4aKLIerocs K M3MeHs I0LUMCS
YCJI0BHAM COLMANBHON M IPUPOAHON Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBHAX HEONPEACIEHHOCTH, TIOBBIILICHIIO YPOBHS CBOCH KOMIICTEHTHOCTH
gepe3 MPaKTHICCKYTO ICATCILHOCTD, B TOM YHCJIC YMEHHE YIHTECS Y APYTHX JIIOJCH, TPHOOPETaTh B
COBMCCTHOH IEATCITLHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIICTCHIINH U3 OIBITA JPYTHX;

HEOOXOANMOCTEIO B (POPMHPOBAHNHN HOBBIX 3HAHHH, B TOM YHCIC (POPMYIIMPOBATEH HICH, TOHSATHS,
THITOTE3BI 00 0OBEKTaX M ABJICHHUAX, B TOM YHCIIC paHEe HCM3BECTHBIX, OCO3HABATH AS(HUIINTE COOCTBEHHBIX

3HAHMHI ¥ KOMIIETEHTHOCTEH, ILIAHUPOBATE CBOE PA3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCHPUHIMATE CTPECCOBYIO CHTYaLMIO KaK BHI30B,
TpeOYIONUMi KOHTPMEP, KOPPEKTUPOBATH MPHHUMACMBIC PCIICHUS M JCHCTBUS, (POPMYIMPOBATE M OLICHUBATE
PHUCKH M TIOCJICACTBHSA, (POPMHPOBATE OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHBIe Pe3yabTaThl OCBOCHHS IMTPOrpaMMBl yaeOHOTro mpeamera « MaTeMaTHKa
XapaKTCPU3YIOTCS OBIAICHUCM VHUBEPCAIbHIMU NOZHABAMEAbHBIMU OCUICMEUAMU, VHUSEPCATbHLIMU
KOMMYHUKAMUGHBIMU 0elCMBUAMU U VHUBEPCATbHbIMU PESYTAMUBHBIMU OCLICINEUAMU.

1) Yuusepcanvnvie noznasamenwvnsie oeiicmsusn obecnequsaiom gopmuposanue 6a3066ix KOZHUMUBHbIX
npoyeccos 0oVuarowuxca (0ceoenue Memooos NOIHAHUSL OKPYICAIOUe20 MUPA; NPUMeHeHUe T02UYEeCKUX,
uccredosamenbCKux onepayull, ymeHui pabomamso ¢ ungopmayueti).

Ba3zoBble Jornueckne AeiicTBUA:

— BBIABJIATH U XaPAKTCPU30BATh CYIICCTBCHHBIC ITPU3HAKH MATCMATUYCCKHUX OG’LCKTOB, HOHHTHﬁ,

OTHOIICHHH MCXKAY INOHATHAMM,

— (dopMyIHpOBATH ONIPECICHAS MOHITHI; YCTAHABIMBATH CYIICCTBCHHBIN MPH3HAK KIACCH(UKALINH,

OCHOBAHMSA AJIs1 0000ILECHNS M CPABHEHHS, KPUTEPHH ITPOBOIMMOTO aHAITN3a;

— BOCIIPHHUMATB, ((OPMYITHPOBATE M IMPEOOPA30BBIBATE CYKICHHS: YTBECPAUTCIBHEIC U

OTpHULATCIBHBIC, CAMHUYHBIC, HACTHBIC U OGIJ_II/IC;

— YCJOBHBIC, BBIABIATL MATCMATHICCKUC 3dKOHOMCPHOCTH, B3aUMOCBA3H U ITPOTHBOPCUHA B (baKTaX,

TAHHBIX, HAOMIOACHUAX W YTBEPXKACHHAX;
— IIpe/ularaTb KPUTEPUH JUIA BBIABICHHUA 3aKOHOMEPHOCTEHN U IIPOTUBOPEUNH;

— ACJIaTh BBIBOJALI C HCITIOJIB30BAHUCM 3aKOHOB JIOTHKH, ACAYKTUBHBLIX H HHAYKTHBHBIX

YMO3AKIIFOUEHNH, YMO3AKIFOUCHUH 110 AHAIIOTHH;

— pa30upaTh 10Ka3aTEIbCTBA MATEMATHICCKAX YTBEPKACHUH (IIPSAMBIC ¥ OT IMPOTHBHOT'O), TPOBOIUTE
CaMOCTOSITEIIEHO HECIIOKHBIC JOKA3aTCIILCTBA MATEMATHICCKIX (PAKTOB, BEICTPANBATH APTyMCHTALIHIO,

IIPUBOAUTH IIPUMEPHI U KOHTPIIPUMEDHI;

— 000CHOBBIBaTH COOCTBEHHBIC PACCYKICHHS; BEIOMPATE CIIOCO0 peieHus y4eOHOM 3a1aun
(cpaBHMBATH HECKOJILKO BAPHAHTOB PEILICHHS, BEIOMPATH HAM0O0JIEE TOIXOAAIINH ¢ yIETOM

CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTCPUCB).
Ba3zoBbie HecienoBaTe/IbCKHAE AeliCTBAA:
— HCIIOJIb30BATh BOHpOCH KakK I/ICCJIC,Z[OBaTCJILCKI/Iﬁ I/IHCTPYMCHT IIO3HAHUA,

— (dhopMyIHpOBATH BONPOCHI, (PHKCUPYIOIIHE TPOTHBOPEUHNE, MPOOIEMy, CAMOCTOSITEIEHO
YCTaHABIMBATH UCKOMOE U JaHHOE, POPMUPOBATEH THITOTE3Y,

— apryMEHTHPOBATH CBOIO IIO3ULMI0, MHCHHE;

— IIPOBOAMTE IO CAMOCTOATCIIBHO COCTABJIICHHOMY IJIAHY HECIIOKHBIN OKCIICPUMCHT, HCGOJIBI_HOC
MCCIICOBAHHUE IO YCTAHOBICHHIO OCOOCHHOCTEH MATEMATHUECKOT0 00BEKTA, 3aBUCUMOCTCH 0OBEKTOB
MEXIy COOOI;

— CaMOCTOSITEILHO (POPMYITHPOBATE OOOOIICHIS M BEIBOJBI 110 PE3YJILTATAM IPOBCASHHOTO
HAOIIOACHNMS, HCCIIEJOBAHNS, OLICHUBATH JOCTOBEPHOCTH OTYYCHHBIX PE3YJILTATOB, BHIBOAOB H
00001IeHNiT; MPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIABUTATE IPEATIOIIOKEHHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSAX.



Pabora ¢ nadopmanneii:

— BBIABJIATH HEAOCTATOYHOCTS U H30BITOYHOCTE HH(bOpMaHHH, JaHHBbIX, HCOGXO,Z[I/IMBIX A pCIICHU A

3a44H;

— BBIOMpATH, AHAIM3NPOBATH, CUCTEMATH3UPOBATE M HHTCPIIPETHPOBATH HH()OPMAITHIO Pa3THIHBIX

BHJOB ¥ (POPM IIPEACTABICHHNS;

— BBIONpaTH popMy mpencTaBiIeHUs HHOPMALMH 1 HIUTIOCTPHPOBATE PEIIACMBIC 31aUM CXEMaMH,

auarpaMMamy, HHOH TpadpuKoi 1 X KOMOMHAITHSMIT,

— OLCHHMBATH HAAGKHOCTh HH(POPMAIMHN IO KPUTEPHIM, IIPSATIOKCHHBIM YIUTEIICM HITH

chOpMYITMPOBAHHBIM CAMOCTOSTEIHHO.

2) YnusepcanvHvle KOMMYHUKAMUBHbIE 0elicmEls. 00eCneyusam copmuposaHHocms COYUATbHbIX
HABbIKOG 0OYYAIOUJUXCAL.

Oo0menne:
— BOCHpI/IHI/IMaTB H (bOpMy.]II/IpOBaTB Cy)K,Z[eHI/IH B COOTBCTCTBHH C yCJIOBI/IHMI/I " OCIIIMHA OGH.ICHI/DI;

— SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOKO TOYKY 3PEHHMS B YCTHBIX M ITMCBMEHHBIX TEKCTAX, JABATh
MOSICHCHHSI TT0 X0y PCLICHHS 33/1a91, KOMMEHTHPOBATH ITOIYICHHBIH PE3YIIBTAT; B XOAC 00CYKACHUS
3a/1aBaTh BOMPOCHI IO CYIISCTBY 00CYKAAEMOM TEMBI, IPOOICMBI, PEIIACMON 3a/1a9H, BEICKA3BIBATH
WJICH, HALICJICHHBIE HA ITOUCK PELICHUS;

— COIIOCTABIJIATH CBOM CYXXKICHUS C CYKACHUAMH IPYTHX YIaCTHUKOB HAJIOTra, 0OHAPYKUBATH

pasinune U CXOACTBO IIO3ULINI;
— B KOppEKTHOM (hopme PopMyImMpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;
— IIPEACTABIATH PE3YJIBTATHI PEIICHN 3aa49H, SKCIIEPUMEHTA, HCCICAOBAHUS, IIPOCKTA;

— CaMOCTOSITEIILHO BRIOMpPATh (POpMAT BHICTYIDICHHS C YIETOM 3a7a4 IMPE3CHTAMN 1 OCOOCHHOCTEH

ay TN TOPHH.
CoTpyaHn4ecTBo:

— TIOHUMATB M MCIIOIB30BAaTh MPEUMYIICCTBA KOMAHJHON ¥ HHAMBHYATBHON paboTHI IIPH PEILICHUH

yLICGHBIX MaATCMAaTHYCCKHUX 3ada4,

— TPUHUMATH IETb COBMECTHOM JCATEIBLHOCTH, TUTAHUPOBATE OPTaHM3aIMI0 COBMECTHOI paboTEI,

pacrpenensaTs BUAbI paboT, JOroBapuBaTLCS, 00CYKIATh MPOLECC M Pe3ybTaT PadoTHI;

— 00001maTs MHCHHS HECKOJILKHX JIIOJICH; yJacTBOBAThH B IPYIIIOBEIX (popmax paboTsl (0OcyxacHus,

00OMEH MHCHHSIMH, MO3TOBBIC IITYPMEI U AP.);
— BBINIOIHATH CBOIO YacTh pabOTHI M KOOPAMHHPOBATE CBOM ACHCTBUS C APYTUMH WICHAMH KOMaH/IbI;

— OLCHHMBATH KAYECTBO CBOCTO BKIJIAJa B OOIIHMI IPOAYKT IO KPUTEPHAM, CHOPMYITMPOBAHHBEIM

Y4aCTHUKaMH B33.HMO,Z[CI’ICTBPI§I.

3) Yuueepcanvuvie pecynamuensie oeiicmsus obecneyusaom Gopmuposanue CMulCl068bIX YCIMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmsanus:

— CaMOCTOSITEIILHO COCTAaBIIATE IUIAH, AITOPUTM PELICHUS 3a7a9H (WIIH €0 YacTh), BHIOMPATh CIIOCO0
peneHus ¢ yuéToM MMEIOLINXCS PECYPCOB M COOCTBCHHBIX BO3MOXHOCTEH, apryMEHTHPOBATE U

KOPPEKTHPOBATH BAPHAHTHI PEIICHUH ¢ yu&TOM HOBOW MH(OPMALIHH.



CaMOKOHTPOJIBb:

— BJIAJCTDH CIIOCO0AMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U PE3YIIbTaTa PEIICHHS

MaTeMaTHYSCKOM 3aJa4H;

— IPEABHIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHHUKHYTB IIPH PEILIEHNUH 33a/1a4M, BHOCUTb KOPPEKTHUBEI B

ACATCIIBHOCTh HAa OCHOBC HOBBIX OGCTOHTCHBCTB, H&I’IZ[CHHBIX OH_II/IGOK, BBISIBJICHHBIX pr,[[HOCTCﬁ;

— OLCHHUBATL COOTBCTCTBUC PCIyJIbTaTa ACATCIbHOCTH TTOCTaBJICHHOMN LCJIN U YCIIOBHUAM, O0BACHATE
IIPUYHUHBI JOCTUKCHUSA WK HCAOCTHKCHHUA LICIIN, HAXOAUTDH OH_II/I6Ky, AaBaTh OLUCHKY HpHOGpCTéHHOMy

OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
5 KJIACC

Yucaa v BEIYUCTCHUAA

[TonnMaTh ¥ IPaBWIBHO YHOTPEOIATh TEPMHUHBI, CBI3aHHBIC C HATYPAITLHBIMA YACIAMHU, OOBIKHOBEHHBIMA
M JICCATHYHBIMU JIPOOSIMH.

CpaBHMBATB ¥ YIOPSIOYMBATH HATYPAIHLHBIC YHACIA, CPABHUBATE B POCTCHIINX CIydasiX OOBIKHOBCHHEIC
OpoOH, AECATHIHBIC APOOH.

CoOTHOCHTB TOYKY Ha KOOPAMHATHOH (YHCIOBOM) IIPSAMON C COOTBETCTBYIOLINM € YHCIIOM M H300paaThb
HATYpaJILHBIC YUCIIA TOYKAMH Ha KOOPAMHATHOHN (YHCIOBOM) IIPSIMOIL.

Bemonnars apupmeTnueckue JSHCTBUS C HATYPATbHBIMU YMCIIaMH, ¢ OOBIKHOBCHHBIMH JpOOSMHU B
IIPOCTEHIHNX CIIydasx.

BBIIIOTHATE IPOBEPKY, IPUKHUIKY PE3YIIBTATA BEIYHCICHUH.

OkpymisiTh HaTypaJIbHbIE YHCIIA.

PellleHHe TEKCTOBBIX 33124

Periars TekcTOBBIC 331aUH ApHPMETHISCKHM CIIOCOOOM M ¢ TOMOIIBIO OPIaHW30BAHHOIO KOHEYHOT'O
nepebopa BCeX BOSMOKHBIX BAPHAHTOB.

Periars 3agaun, comepxrainine 3aBHCHMOCTH, CBSI3BIBAIOIINE BEJIMUYHHBI: CKOPOCTh, BPEMSI, PACCTOSIHHUE;
I[EHA, KOJNYECTBO, CTOMMOCTD.

Mcnonb30BaTh KpaTKUE 3aIIMCH, CXEMBI, TA0JINIBI, 0003HAYCHHS TIPH PEILICHAH 3a/1a4.

Ilonp30BaTLCT OCHOBHBEIMH CANHUIAMHA U3MCPCHUA: LICHBI, MACCBI; PaCCTOAHMA, BPDCMCHH, CKOPOCTH;
BbIPAXKaTh OAHHU CAWMHHUIBI BCIN- YMHBI YCPEC3 APYTHUC.

M3BnexaTs, aHATM3UPOBATH, OLICHUBATL HH()OPMALNIO, TPEACTABICHHYIO B TA0JIMIIEC, HA CTONOYATON

AuarpaMme, HHTCpHpPCTUPOBATD ITPCACTABICHHBIC JAHHBIC, UCIIOJIB30BATL JaHHBIC TPH PCIICHUH 3a4a4.

Harasigaast reomerpust

ITonp30BaTbCA r€OMETPUIECKUMH ITOHATHUSAMHA: TOUKA, IIPAMAst, OTPE30K, JIyd, yroJl, MHOTOYT'OJIbHHK,
OKPY’KHOCTbB, KPYT.

[IpuBOANTE TPUMEPEI OOBEKTOB OKPYKAIOLIETO MUPA, HMCIOLINX (POPMY H3yUCHHBIX TEOMETPHUCCKUX
uryp.

Hcnons30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YTIIAMH: BEPIINHA CTOPOHA; ¢ MHOTOYTOJIbHUKAMM: YIOJI,
BEPIIMHA, CTOPOHA, INArOHAJIb; C OKPYKHOCTBIO: PAJNYC, AUAMETD, LEHTP.

N306paxaTh M3y4CHHBIC TEOMETPHUCCKUE (PUTYPHI Ha HEIIMHOBAHHOM M KJIETYATOH OyMare ¢ IIOMOIILIO
LHPKYJIS U JIMHEHKH.

HaXO,Z[I/ITB AJWHBL OTPE3KOB HCITOCPCACTBCHHBIM U3MCPCHUCM C TIOMOINBIO HHHCﬁKH, CTPOUTE OTPC3KH



3aJJaHHOH [UIMHBI; CTPOUTH OKPY>KHOCTB 33JaHHOTO Pauyca.

Mcnonp30BaTh CBOWCTBA CTOPOH M YTIIOB MPSIMOYTOJIBHHKA, KBAaApaTa Ui UX MOCTPOCHHS, BEIYUCICHHS
TUTOILAH W TICPUMETPA.

BeamciaTs nepuMeTp | IUIoIaah KBaapara, mpsMoyTroilbHIKA, (PUTYp, COCTABICHHBIX W3
IPSMOYTOJBHUKOB, B TOM YHcie PUTYp, N300pakEHHBIX Ha KJIETYaTOH Oymare.

[Tonmp30BaTBHCS OCHOBHBIMH METPUICCKIMHU CANHULIAMA M3MEPEHUS JUTMHBI, TUTOILAIN; BEIPAXXATh OJHH
CAMHULIBI BETMYNHEI 9Yepe3 APyTHeE.

Pacno3naBats mapayuienenume, Ky0, HCIob30BaTh TEPMUHOIOTHIO: BEPIINHA, peOpO Tpanb, H3MEPEHUS;
HaXOAWTh M3MEPCHHS MapaJuIeIIeuIea, Kyoa.

Berancnars 006éM Ky0a, mapajuresenueaa mo 3aJaHHbIM H3MEPEHUSAM, TTOJTb30BaThCS CAMHULIAMHA
n3Mepenus oobpéMma.

Pemats necnoxmbie 3aa4yi Ha U3MCPCHUC IN'COMCTPHHUYCCKHUX BCIIMYHH B IIPAKTUUCCKHUX CHUTYyallUAX.

6 KJIACC
Yuciia 1 BEIYHCICHAA

3HaTh ¥ TOHUMATh TEPMHHBI, CBA3aHHBIC C PA3IMYHBIMI BHJAMH YHCEN M CIIOCOOAMH X 3aIIHCH,
HEPEXOANTE (E€CIIM ATO BO3MOXKHO) OT OJITHOM (DOPMBI 3aITMCH YHCIa K JPYTOi.

CpaBHMBATE M yIOPSIIOYMBATH LEIBIC YHCIa, OOBIKHOBEHHBIC M ICCATHYHBIC IpOOH, CPAaBHUBATH YHCIA
OJIHOTO M PAa3HBIX 3HAKOB.

Bemonnars, coderast yCTHbIC U THICEMEHHBIC TIPUEMBI, apH(PMETHISCKAEC ACHCTBHS ¢ HATYPATBHBIMH 1
LEJIBIMHA YACITAMHA, OOBIKHOBCHHBIMHA M ICCATHYHBIMU IPOOSIMH, TIONOXKHUTCIBHBIMHA ¥ OTPULATCITLHBIMHI
YHUCIIAMH.

BrIuncisaTe 3Ha4€HNS YUCIIOBBIX BBIPAYKEHHM, BBIIIOJIHATH IIPHKUAKY M OLEHKY Pe3yJIbTaTa BEIYHCICHUH;
BBITTOJIHATE MPEOOPa30BaHMS YMCIOBBIX BEIPAKCHII HA OCHOBE CBOMCTB apu(hPMETHUCCKIX ACHCTBUI.

CoOTHOCUTB TOYKY Ha KOOPIAMHATHOM MPSIMOM C COOTBETCTBYIOINM €1 YHCIOM M H300paskaTh YUCIia
TOYKaMH HAa KOOPAMHATHOH IIPAMOM, HAXOAUTh MOJYJIb YHCIIA.

CoOOTHOCHUTB TOUKH B IIPSMOYI'OJIbLHOM CHCTEME KOOPJIMHAT C KOOPAMHATAMH 3TOH TOUKH.

OXpyrasTh LENbIC YHCha U ACCATHIHBIC JpOoOH, HAXOUTH TPUOIIMKECHUS YHCEIT.

Yucsi0Bble U OYKBeHHbIE BbIPA:KEHHUA

[TonnMaTs 1 ymoTpeOasITh TCPMUHEI, CBSI3AHHBIC C 3aITUCHIO CTCIICHH YHCIa, HAXOINTH KBaApaT U KyO
9HCIa, BEIYUCIATH 3HAYCHHS YHCIOBBIX BEIPAKCHUH, CONCPKAIIMX CTCTICHH.

[Tonmp30BaThCS MIPU3HAKAMH ACTHMOCTH, PACKIAbIBATE HATYPAIBHEIC YHCIIA HA TPOCTHIC MHOXKHUTEIH.

[Tonmp30oBaThCst MacITaboM, COCTABIIATE POTIOPLINN M OTHOILICHHS.

Hcnonb3oBath OyKBEI Uit 0003HAYCHHS YUCET IIPH 3aITUCH MATEMATHICCKIX BBIPAKCHHH, COCTABIIATE
OyYKBEHHBIC BRIPAKCHHS W (DOPMYJIBI, HAXOAUTDH 3HAYCHUS OYKBEHHBIX BBIPAXKCHUH, OCYIICCTBISAL
HE00XOIMMBIC TIOJCTAHOBKH M IPeoOpa3oBaHusl.

HaxoanTs HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

PellleHHe TEKCTOBBIX 33124

PemaTs MHOTOIIIATOBBIC TEKCTOBBIC 33124 aPU(METHICCKIM CIIOCOOOM.

Peware 3amaun, CBA3aHHBIE C OTHOLIEHUEM, IIPOITOPLUMOHATBHOCTBIO BEJIMYHH, IIPOLIEHTAMU; PELIATh TPH
OCHOBHBIC 33/1a9H HA JPOOH W MIPOICHTHI.

Peware 3amaun, copepxamme 3aBUCUMOCTH, CBS3bIBAIOILNE BETUIUHBI: CKOPOCTb, BPEMS, PACCTOSTHHE,
[[CHA, KOTMYECTBO, CTOMMOCTD; TPOU3BOAUTCIIEHOCTE, BpeMsi, 00bEMa paboThl, UCIIONB3YS apu(PMETHICCKIE

,Z[CﬁCTBHSI, OLCHKY, IIPUKHUAKY; ITIOJB30BATHCA CAUHUIAMHU U3MCPCHHA COOTBCTCTBYIOINNX BCIIMUNH.



CoctaBnsTh OYKBEHHBIC BEIPRKCHUS 110 YCIOBHUIO 330a4H.
W3BnexaTs niopMauio, IpeACTaBICHHYIO B TA0IMIaX, Ha IMHCHHON, CTONOYATON MM KPyTOBOK
JUarpaMMmax, HHTEPIPETHPOBATE IIPEACTABICHHBIC JAHHBIEC; HCIIOJIB30BATh JAHHBIC IIPH PEILICHUH 3a/a4.

[IpeacraBnsaTs HHPOPMAIHIO C TTOMOIIBIO TAOIHII, IMHCHHOW W CTONOYATON JUATpaMM.

Harasigaast reomerpus

[IpuBOANTE TPUMEPEI OOBEKTOB OKPYKAIOLIETO MUPA, HMCIOLINX (POPMY H3yUCHHBIX TEOMETPHUCCKUX
TUTOCKUX ¥ IPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX M CHMMETPHYHBIX (PHUTYP.

N306paxkaTh ¢ TOMOILUBIO IIUPKYJIS, JIMHEHKH, TPAHCTIOPTHPA HAa HEITMHOBAHHOHN M KieTyaTtoi Oymare
M3yYCHHBIC TTIOCKHE TEOMETPHUECCKHIE (PUTYPBI M KOH(UTYpALIH, CAMMETPHIHEIC (PUTYPHI.

[Tonp30BaThCS TEOMETPHUCCKUMH TTOHATHSMH: PABCHCTBO (PUTYp, CHMMETPHS; HCIIOIB30BATh
TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPHEH: OCb CHMMETPHH, LIEHTP CHMMETPHH.

HaxoauTs BEeNMYHHBI YIJI0B H3MEPEHNUEM € ITIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIUIBI 3aJAHHON BEJIUYHHBIL,
ITOJIB30BATECA IIPH PEILICHHUH 33134 I'PalyCHOM MEPOH YIJIOB; PACIIO3HABATE HA YEPTE)KAX OCTPHIH, IIPSMOH,
Pa3BEPHYTHIN U TYIION YIJIBL.

BrruncnsaTe JUIMHY JIOMAaHOM, IEPUMETP MHOIOYT'OJIBHHUKA, II0JIb30BATHCS €AMHULAMU U3MEPEHNS JIINHBI,
BBIPAXKATH OJJHU €IMHULBI H3MEPEHHUS JUIMHBI YEPE3 APYTHE.

Haxonnuts, HCIIONB3Ys YEPTEKHBIE HHCTPYMEHTHI, PACCTOSHHA: MEXKY ABYMs TOUYKAMH, OT TOUYKH 10
IIPSAMOM, JUIMHY ITyTH HA KBAJPATHON CETKE.

Breruancnars mwromans (pUryp, COCTaBICHHBIX W3 TPIMOYTOJIBHIKOB, HCIIOJIL30BATh Pa3OneHNe Ha
IPSIMOYTOJIBHHKH, Ha PaBHBIC (PUTYPHI, TOCTPaNBAHME 10 MPSIMOYTOJIBHHUKA; MOIB30BATHCS OCHOBHBIMH
€AMHULAMHA N3MEPEHMS IUIOIIAH; BBIPAXKATh OJHH €AMHULIBI H3MEPEHHUS ILIOINAN YEPE3 APYTHE.

Pacrno3naBaTh Ha MOJCIAX M M300PAKCHUAX IMUPAMHULY, KOHYC, LIMIIMHAP, HCIOIL30BAThH TEPMHUHOIOTHIO:
BepIIHa, pedpo, Tpaib, OCHOBAHHE, pa3BEPTKA.

N306paxkaTh Ha KIETYaTOH OyMare mpsMOYTOIBHBIH MapajuIeICITHIIC .

Beruanciars 006EM IPIMOYTOIBHOTO MapaJUICIICTIMIICAa, Ky0a, MOJIb30BaThCS OCHOBHBIMH €IMHHIIAMHI
n3MepeHus 00bpEMa; BEIPAXKaTh OHI CIMHHUIBI M3MEPEHHS 00BEMA Yepe3 IpyTHe.

Pemats necnoxmbie 3alavui Ha HAXOXKACHHUC I'COMCTPHICCKUX BCIIMUNH B IIPAKTHYCCKUX CUTyalUAX.


















YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHHKA

5 KJIACC

Bunenxun H.4., oxos B.1., Yecnokos A.C., lIBapubypxa C.U1., MaremaTnka,5 xiracc, O61mecTBo ¢
orpaHuueHHON oTBeTcTBEHHOCTBIO "MOLl MHemo3uHa" ;

Beenure cBO# BapuaHT:

6 KJIACC

Buenkun H.4., 2Koxos B.U., Uecnokos A.C., llIBapubypa C.M1., MatemaTika, O0ImecTBoO ¢ OrpaHHYEHHON
orBeTcTBEHHOCTHIO « MOL[ Muemo3zuna» ;

Beenure cBO# BapuaHr:

METOAUYECKHE MATEPHAJIbBI 1JIAA YYUTEJA

5 KJIACC

6 KJIACC

HUAUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCbI CETU UHTEPHET
5 KJIACC

6 KJIACC
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