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IHosicHuTEILHAA 3ANMCKA.

Pabouas mnporpamma yueOHOro mpeamera «MaTemaTuka» Ha YpPOBHE OCHOBHOTO OOLIEro
oOpazoBanusi Jisi 5 — 6 KJIIaCCOB COCTaBJIEHA HA OCHOBE:

1) denepabHOTO0 roCyAapCTBEHHOI0 00pPa30BaTeJbHOI0 CTAHAAPTA OCHOBHOIO 00IIEro
o0pa3oBanms, yrBepxaeHHoro [Ipukazom MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit denepanuu
or 17.12.2010 r. Ne 1897 (¢ nu3ameHnenusmu, BHeceHHbIMU [Iprka3zoM MuHHcTepcTBa 00pa30BaHUs U HAYKU
Poccutiickoii @eneparuu ot 29.12.2014 1. Ne 1644);

2) IlpumepHoii  OCHOBHOHM  00pa3oBaTe/ibHOI  NMPOrpaMMbl  OCHOBHOIO  00IIero
o0pa3oBaHusi, 0I00peHHON pelieHneM (eneparbHOro y4eOHO-METOAMYECKOTO O0BEAMHEHHS 10 00IIeMy
obpazoBanuio (IIporokon 3acenanus PenepanbHOro yuyeOHO-METOJMUYECKOTO OOBEAMHEHHs MO 00IeMy
obpazoarmio oT 08.04.2015 r. Ne 1/15 ¢ yderom u3MeHeHUWH, BHeCEeHHBIX [IpoToKoIIOM 3acemaHus
®enepansHoro YMO 1o obmemy obpazoBanuio ot 28.10.2015 r. Ne 3/15);

[Ipn cocrtaBieHMH YYUTHIBAIUCH LeNUM M 3anaud KoHuenuuu pa3BUTHS MaTeMaTHYECKOIo
oOpazoBanusi B Poccuiickoit denepanuu, yTBepKIAeHHON pacnopsbkenueM llpaBurtenbctBa Poccuiickoit
®enepanuu ot 24 aexadps 2013 1. Ne 2506-p.

[opsimok pa3paboOTKu U CTPYKTypa BbIIEpXaHbl B COOTBETCTBHM ¢ TpeOoBaHusMH [lonoxxeHus o
paboueit mporpamme yueoHoro npeamera (PI'OC) OO0 MBOY «Hosobopckass COLD».

Pabouas mporpamma ydeOHoro npeamera "MaTeMaTHka" peaqu3yercsl ¢ MCIOJIb30BaHUEM JIMHUH
yueOHO-MeToanYecKoro komiiekcoB «Cdepbi» "Matematuka. Apudmeruka. ['eomerpus. 5-6", aBTop
E.A BynumoBud, pekomeH10BaHHOT0O MUHHCTEpCTBOM oOpa3oBaHusi u Hayku Poccuiickoit Denepanuu K
HCIIOJIb30BAaHUIO B 00pa30BaTEIbHOM MpOLIECCE.

IIpuopuUTETHLIMHU LEJISIMH 00YUYEeHHS] MATEMATHKH B 5-6 Ki1accax siBJISIIOTCS:
® MpOJOKEHHE (QOPMHUPOBAHUS UEHTPAIbHBIX MaTeMaTHYeCKUX TMOHATHH (YUCIIO, BEIUYUHA,
reoMeTpuyeckas (urypa), o0eCreurBaOMUX MPEEMCTBEHHOCTh M IMEPCIEKTUBHOCTh MATEMATHYECKOTO
00pa3oBaHMsl MKOJLHUKOB;
® [O/BEJCHUE YYallUXCsl HA TOCTYITHOM I HUX YPOBHE K OCO3HAHHUIO B3aMMOCBS3M MaTEMaTHKU U
OKpY’KaroIIIero Mupa, MOHMMAHUI0 MAaTEMAaTUKH KaK YacTH OO0IIel KyJIbTyphl YeJIOBEUECTBA;
® pa3BUTUE UHTEJJIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH ydYalluxcs, IO3HaBaTEeIbHOU
AKTUBHOCTH, KpUTHYHOCTH MBIIIJICHNS], HHTEPECca K U3YYCHHIO MAaTEeMaTHKH;
e ¢opMHupoBaHHE YMEHHS U3BIIeKaTh WH(OpPMAIMIO, HOBOE 3HAHUE, paboTaTh C Y4YEOHBIM
MaTEeMaTHYECKUM TEKCTOM.
N3yueHne MaTeMaTHKH T0JIKHO 00€CTIeYHTh:
1) 6 Hanpagnenuu MuUHOCMHO20 PA38UMUSL:
e (opMupoBaHHE TPEICTABICHMI O MaTeMaTHKE KakK dYacTh OOIIeYeTIOBEUECKON KYyIbTYphI, O
3HAYUMOCTU MaTEeMaTUKHU B Pa3BUTUU LIMBUIN3ALMU U COBPEMEHHOT0 OOIIIeCTBa;
® Da3BUTHUE JIOTUYECKOTO M KPUTUYECKOTO MBIIIJICHUS, KyJIbTYPbl PEYH, CIOCOOHOCTH K YMCTBEHHOMY
IKCIIEPUMECHTY;
e (opMHUpOBaHME HHTEIEKTYaJIbHOH YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K TPEOJI0JICHUIO
MBICITUTENILHBIX CTEPEOTHIIOB, BHITEKAIOIINX U3 OOBIICHHOTO OIBITA;
e BOCNHTAHHE KA4eCTB JIMYHOCTH, OOECIEYMBAIONINX COIUAIBHYI0 MOOWIBHOCTh, CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSITENIbHBIE PEIICHUS;
e (opMHupOBaHHE KAueCTB  MBIIUICHUS, HEOOXOAMMBIX JUIsl  aJanTallii B COBPEMEHHOM
nH(pOPMAITMOHHOM OOIIECTBE;
® pa3BUTHUE UHTEpECAa K MAaTEMAaTUYECKOMY TBOPYECTBY U MAaTEMAaTUYECKUX
2) 6 MemanpeoOMemHOM HANPABIEHUU:
® pa3BUTHE MPEICTABIECHUI O MaTeMaTHKE Kak (popme onrcanu
CO3/IaHHE YCIOBHH ISl MPUOOPETEHUS NTEPBOHAYAIEHOTO OTIbI
e (opmupoBaHHE OOIIMX CITOCOOOB MHTEIUICKTYATbHON JIeATEN
SBIIAIONINXCSI OCHOBOM TO3HABATENBHOW KYyJbTYpbI, 3HAYHM
NeSTeILHOCTH;
® pa3BUTUE YMEHHUIl MPUMEHSTh W3YUYCHHbIE MOHATHS, pe3
MPAKTUYECKOTO XapakTepa W 3a/ad CMEXHBIX JUCHUTUITHH




CIPAaBOYHBIX MaTEpPUAIIOB, KOMIIBIOTEPA, MOJIh30BATHCSA OIEHKOW W TMPHUKUAKOH TNPH MPAKTHYSCKHX
pacueTax;
3) 6 npeomemuom HanpasieHuu:

® OBJIAJCHHEC MATEMaTUYECKUMH 3HAHMSIMH H YMEHHUSIMH, HEOOXOIUMBIMH [UIsI TMPOJOJIKEHHS
o0pa3oBaHMsl, N3YICHHUS] CMEKHBIX JIUCIUTUINH, TPUMECHEHUS B TTIOBCETHEBHOM JKHU3HH;

e co3maHue (yHIAMEHTa JJIS MaTeMaTU4YeCKOrO pa3BHUTHS, (OPMUPOBAHUS MEXaHW3MOB MBIILICHUS,
XapaKTEePHBIX JIJISI MATEMaTHICCKOU JeSITEITLHOCTH;

¢ TIOHWMAaHWE PO HH(DOPMAIIMOHHBIX MPOIIECCOB B COBPEMEHHOM MHPE;

® pa3BHTHE YMEHHI paboTaTh C y4eOHBIM MAaTEMaTHYECKUM TEKCTOM, TOYHO U TPAMOTHO BBIPa)KaTh CBOU
MBICITH C TPUMEHCHHEM MAaTEeMaTHYeCKOW TEPMUHOJIOTUM W CHUMBOJHWKH, TPOBOJUTH JIOTHUECKUE
00OCHOBaHUs, I0KA3aTEIHLCTBA MATEMAaTHICCKUX YTBEPIKICHHIA;

e (opMHUpOBaHHE CHCTEMATHYECKHX 3HAHMN O IJIOCKMX (UTypaX M MX CBOMCTBaX, MPEACTaBICHHHA O
MIPOCTPAHCTBEHHBIX TEJIAX;

e (GOpMHpPOBAHHE TIPEACTABJICHUH O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pEalbHOM MHpE, O
MPOCTEHINNX BEPOSATHOCTHBIX MOJIEIISIX;

e pa3BUTHC YMCHHI M3BJICKATh HH()OPMAIIHIO, TIPEJCTABIICHHYIO B Ta0IMIIAX, HA JUarpammax, rpadukax
Y aHaJIM3UPOBATH €e.

OO0mas xapakTepucTHKa Kypca MaTeMaTHKH B 5-6 Kiaccax

ConepxaHne MaTeMaTHYECKOro 00pa3oBaHUS B OCHOBHOW IIKoje (OPMHUPYETCS Ha OCHOBE
(byHIaMEHTAIBHOTO AIpa IMIKOJIHHOIO MaTeMaTH4ecKoro o0pa3oBaHus. B mporpaMmmMe oHO mpeAcTaBiIeHO B
BHJIC COBOKYIHOCTH COJIEPXKATEIbHBIX Ppa3/IesioB, KOHKPETHU3UPYIONIUX COOTBETCTBYIOIIHE OJIOKH
(dbyHIaMEHTAILHOTO Siipa NPUMEHUTENBHO K OCHOBHOH mikone. IIporpamMma perimameHTHpYeT 00BEM
Marepuana, 00s3aTeIbHOTO Il U3yUYeHHs B OCHOBHOM IIIKOJIE, a TakKe Ja€T ero pachpeeICHUEM MEXITY
5 m 6 KJaccamu.

B nanHOif mporpamme Kypc 5-6 KiaccoB MpENCTaBieH Kak apu(PMETHKO-TE€OMETPUYECKUH C
BKJIIOYEHHEM »HJIeMEeHTOB anreopbl. Kpome Toro, k HeMy OTHECEHO HAyajo W3yYeHUs BEpPOSITHO-
CTaTUCTUYECKOM JIMHUM, a TaKXe 3JIEMEHTOB paszzena «JIormka M MHOMKECTBa», BO3MOYKHOCTh YEro
npenycmorpera IlpumepHoii mporpaMmMoii mo Matematuke A 5-9 kiaccos.

Conmepxxanne pazziena «ApUPMETHKA CIYKUT 0a30i s MadbHEHUIIEro W3y4YeHUs MaTEMaTHKU H
CMEXHBIX MPEIMETOB, CIIOCOOCTBYET PA3BUTHIO JIOTMUECKOTO MBIIIICHHUS Yydaruxcs, (HOpMHUPOBaAHHIO
YMEHHUS TIOJIb30BAThCSl aJTOPUTMAMH, a TaKKe MPUOOPETECHUIO MPAKTUIECKUX HABBIKOB, HEOOXOJIUMBIX B
noBceIHeBHOM *u3Hu. [Ipu u3yuenun apugmetuxku GopMupoBaHHE TEOPETUUECKUX 3HAHHUM COUYETAeTCs C
Pa3BUTHEM BBIYMCIHUTEILHON KYJIbTYphI, KOTOpas aKTyallbHA M TIPH HAJIMYWW BBIYUCITUTEIILHON TEXHUKH, B
YaCTHOCTH, ¢ OOydYeHHEM MpPOCTEHIIMM MpUéMaM TNPUKUIKA U OLEHKH pPEe3yJIbTaTOB BBIUMCICHUU.
Pa3BuTHe NOHATHS O YHCIE CBA3AHO C U3YYEHHEM pAlMOHAJIBHBIX YHUCEN: HAaTypaJbHBIX YHCEl,
OOBIKHOBEHHBIX M JECATHYHBIX IpOOEH, MONIOKHUTEIbHBIX M OTpHIATENbHBIX uucen. [lapamnenbHo Ha
JOCTYIHOM JJIsl y4alluXcs JaHHOTO BO3pacTa ypOBHE B Kypce Mpe/cTaBiIeHa Hay4YHasl Hjies — pacuIupeHue
MIOHSITHS YUCIIA.

B 3agaum usyuenus pazgena «l'eoMerpus» BXOIUT pa3
ydammxcs, 00pa3HOro MbIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOpa
9Tall U3YUCHUA TCOMETPUHN OCYIICCTBIIAACTCA HAa HATTIAAHO-IIPAKTH
OTBOJMTCS OMBITY, IKCIEPUMEHTY. YUaluecs 3HAKOMSTCS C Te
KOHQUTYpalusIMHM, OBJAJI€BAlOT HEKOTOPHIMH MpPUEMAMH I
MPUMEHSIOT 3TH CBOMCTBA MPH PEIICHUH 3a]]a4 KOHCTPYKTUBHO



N3yuenune pasgena «AnreOpa» B OCHOBHOM IIKOJIE MpEAIONaraeT, MpeKAe BCEro, OBJIaJCHHE
¢dbopmanbHBIM amnmnapaTa OyYKBEHHOTO MCUHCICHHUA. DTOT MaTepual 0ojiee BBICOKOTO, HEXeNu aprudmMeTuka
ypoBHs abcTpakuuu. Ero usydyenue pemaer nenblil paj 3aad MEeTOA0JI0IHYECKOI0, MUPOBO33PEHUYECKOTO,
JMYHOCTHOTO XapakTepa, HO U B TO K€ BpeMsi TpeOyeT OompeneraéHHOro YpOBHS HMHTEIUIEKTYaJIbHOTO
pasButud. IloaToMy B Kypce 5-6 KiIaccoB IMpeJCTaBICHBI TOJIBKO HadalbHbIE, Oa30Bble anredOpanyeckue
MOHATHS, U OHH HUTPAIOT POJIb CBOETO pPOJIa MOCTHKAa MEXIY apupMETHKON M anreOpoil, Ha3HaueHHE
KOTOPOT'O MOXHO 00pa3HO OMUcaTh TaK: OT YHCEN K OyKBaM.

N3ydyenue pasgena «BeposSTHOCTP M CTATUCTHKA» BHOCUT CYIIECTBEHHBIM BKJIaJ B OCO3HaHHE
YYaIUMUCS NPUKIAAHOTO M NPAKTUYECKOrO0 3HAYEHUS MaTeMaTWKW. B 3amaum ero M3ydeHWs] BXOAMT
¢dbopMHpoBaHUE YMEHHS BOCIIPUHUMATh U KPUTHYECKU aHAJIM3UPOBATh MH(POPMALUIO, MPEICTABICHHYIO B
pasnuyHbIX (opMmax, MOHUMATh BEPOSTHBIM XapaKTep MHOTMX pealbHbIX 3aBUCHUMOCTEH, OLIEHHBATb
BEPOSTHOCTh HACTyIUIeHHsT coObITHs. s Kypca 5-6 KJIacCOB BBIIEIEHBI CIEAYIOUIHE BOIPOCHL:
¢dbopmupoBaHue yMeHHi paboTaTe ¢ MHpOpMaLUel, MPeACTaBICHHOM B ¢opme TabmuIl U JUarpamm,
NEepBOHAYAIBHBIX 3HAHUKH O mpuémax cOopa NpeACTaBiIeHUs WHPOPMALUHU, IEPBOE 3HAKOMCTBO C
KOMOWHATOPUKOMH, pelieHrne KOMOWHATOPHBIX 3a/1a4.

BBenenue B KypC O3JICMCHTAPHBIX TCOPCTHUKO-MHOXKCCTBCHHBIX IIOHATUH U COOTBCTCTByIOI.I.ICfI
CHUMBOJIMKH CHOCO6CTByeT O6OFaH_ICHI/II-O MAaTEMATUYCCKOI'O A3bIKa INKOJIBHUKOB, Q)OpMI/IpOBaHI/IIO YMCHHA
TOYHO M  CXKaTo (I)OpMyJ'II/IpOBaTB MAaTCMaTUYCCKUC TPCHJIOKCHUSA, I[MOMOracT O606IJ_ICHI/IIO u
cUCTeMaTHu3aIliy 3HAaHUH.

B coxepxanne ocHOBHOro o01ero o0pa3oBanusi, npeaycMoTpeHHoro [IpumMepHbIMU TIporpamMmmamMu
10 MaTeMaTuke g 5-9 KIaccoB, BKIKOUYEH Takke pasfen «MaremaTuka B HICTOPUYECKOM pa3BUTHM». Ero
AIIEMEHTHI MPEACTaBIEHBI U B COJIEpPKaHUU Kypca 5-6 kiaccoB. HazHaueHue 3Toro marepmuana COCTOUT B
CO3/JaHUM TYMaHUTApHOTO, KYJbTYPHO-UCTOPUYECKOTO (OHA TMpU PACCMOTPEHUH MPOOIEMATHKU
OCHOBHOT'O COJIEPKaHHUS.

MecTo MaTeMaTHKH B Y4eOHOM IJIAHE OCHOBHOM IIKOJIbI

B cootBercTBuM ¢ yueOHbIM maHoM OOO B Kypce MaTeMaTHKHU BBIIETSIOT JBa 3Tamna — 5-6 Kiacchl
U 7-9 Knaccel, y KaXJIOro M3 KOTOPBIX CBOM caMoOCTosATeNbHble QyHKUuH. B 5-6 kmaccax uszydaercs
MHTETpUpOBaHHBINA mpenMeT «MartemaTuka», B 7-9 kiaccax — /Ba npeamMera «Anredpa» u «['eomeTtpus».
Kypc 5-6 xmaccoB, ¢ OJJHOH CTOPOHBI, SBJSIETCS HEMOCPEACTBEHHBIM MPOJODKEHUEM Kypca MaTeMaTUKU
HAYaJIbHOM IIKOJIbI, CHUCTEMATHU3HpyeT, 0000LIaeT W pa3BUBAeT IOJTy4YEHHbIE TaM 3HaHUS, C APYroi
CTOPOHBI, TO3BOJIIET YYaIIMMCS AJalTHPOBATbCS K HOBOMY YpPOBHIO H3y4YeHHMs IpeaMeTa, co37aéT
HEO0OXOJUMYIO OCHOBY, Ha KOTOpO# OyayT 6a3upoBaThCsl CUCTEMaTHUECKHE KYpChl 7-9 Ki1accoB.

Ha u3yyeHue mMaTeMaTHKH B OCHOBHOM IIIKOJIE OTBOJIUTCS 5 4acoB B HEAEIO B TEUCHHE BCEX JIET
oOydenus. Takum oOpa3oM, Ha MHTETPUPOBAHHBIN Kypc «MaTtemaTuka» B 5-6 Kilaccax BCETO OTBOJUTCS
350 ypoxos.




JIMYHOCTHBIE, MeTANIPeIMETHbIE U NPeAMETHbIE Pe3yJbTAThI
0CBOEeHHS yueOHOro nmpeamera «MATEMATHUKA»
MaremaTtnueckoe 00Opa3oBaHUE SIBISETCS O0s3aTEIbHONM M HEOTHEMJIEMOW YacThIO OOIIEro
00pa3oBaHMsI Ha BCEX CTYNEHsX IKoybl. O0ydeHne MaTeMaTUKe B OCHOBHOM IIKOJIE HAIPABJIEHO
Ha JJOCTH>KEHUE CIIEIYIOIIUX LEJIeH:

6 HANPAaeIeHUU TUYHOCMHO20 PA3GUMUA:
1) 3HaKOMCTBO ¢ (hakTaMu, WITIOCTPUPYIOIIMMHU BayKHbIE ATAIbl Pa3BUTHs MaTeMaTUKU (M300peTeHue

1)

JNECATUYHON HyMmepaluu, OOBIKHOBEHHBIX APOOCH, NECATUYHBIX APOOEi; MPOUCXOXKICHUE Teo-
METPHUH U3 IIPAKTUYECKUX MOTPEOHOCTEN JI0eH);

2) cnocoOHOCTh K 3MOIMOHAIBHOMY BOCHPHUSATHIO MATEMaTHUYECKUX OOBEKTOB, PACCYKICHHIH,
pelLeHni 3a1a4, pacCMaTpUBaEMBbIX NPO0IIEM;

3) yMmMeHHME CTPOMUTH pEYEBbIE KOHCTPYKIMU (YCTHBIE M IIMCbMEH- HbIE) C HCIOJIb30BAHUEM
U3yYEHHON TEPMUHOJIIOTUU U CUMBOJIMKH, IOHUMAaTh CMBICJI IOCTABJICHHOM 3a/1a4uM, OCYIIECTBIIATh
NIEPEBO/JI C €CTECTBEHHOTO S13bIKA HA MAaTEeMaTHUECKUI 1 HA00OPOT;

6 Memanpeomemnom HanpaejieHuu:

yMEHHE IJIaHUPOBATh CBOIO JIEATEIBHOCTh PU PEIICHUHN YU4eOHbIX MaTeMaTHUECKUX 3aja4, BUICTh
pas3JIn4HbIe CTPATETUH pe- MIeHUS 3aj1ad, OCO3HaHHO BBIOMPATH CIIOCO0 pEIlIeHMS;

2) ymenue paboTaTh ¢ yueOHbIM MaTeMaTHUYECKUM TEKCTOM (Ha- XOJIUTh OTBETHI HA NIOCTABJICHHbBIE
BOIIPOCHI, BBIJICJIATH CMBICIIOBBIE ()parMEHTHI U TIp. )

3) YMCHHC IIPOBOJUTH HECIOKHBIC HOKA3aTCJIbHBIC PACCYIKIC- HUA, OIIHPAACh HAa HU3YUCHHBIC

OIpENEICHUs, CBOMCTBA, IIPU3HAKM; pACIIO3HABAaTh BEPHBIE U HEBEPHBIC YTBEPKJICHUS;
WIIIOCTPUPOBATh IMpPUMEpPaMM M3Y4YEHHblE IOHATHA M (aKkThl; ONPOBEPraTh C IOMOILBIO
KOHTPIPUMEPOB HEBEPHBIE YTBEPKICHNUS;

4) yMeHue 1eHCTBOBAaTh B COOTBETCTBHHM C NPEJIOKEHHBIM aJITOPUT- MOM, COCTABJISITh HECIIOKHBIE
AJITOPUTMBI BBIYUCIICHUN U IIOCTPOCHHUI;

5) mpuMeHeHue MPUEMOB CAMOKOHTPOJIS IMPH peuleHHH Y4eOHBbIX 3ajad; 6) yMeHHE BHJIETh

MAaTEMaTUYCCKYIO 3a/la4y B HCCIIOXKXHBIX MMPAKTUICCKUX CUTyalluAX

6 NPeOMemHOM HANPAGIEHUU:

1) Bnagenue 6a30BbIM NOHATUHHBIM aINapaToM IO OCHOBHBIM pasJieiaM COJIEp KaHUS;

2) BiIageHUE HABBIKAMHM BBIUMCICHUN C HATYypaJbHBIMA YHUCJIa- MU, OOBIKHOBEHHBIMH U
JECSITUYHBIMU POOSIMU, MOJIOKUTEIBHBIMU U OTPULIATEIHHBIMU YHCIIAMU;

3) yMeHHE pemiath TEKCTOBBIC 3aJaud apH(PMETHUYECKUM CIIOCO- OOM, UCTOIB3YS Pa3IMYHbIC
CTpaTEruu U CIOCOOBI pacCyKICHUS;

4) ycBOGHHE Ha HArJIAJIHOM YPOBHE 3HaHUN O CBOMCTBaX IJIOC- KUX U MPOCTPAHCTBEHHBIX
¢buryp; npuobpeTeHre HaBBIKOB UX H30- Opa’keHUsS; YMEHHE HCIOJIb30BaTh I€OMETPHUUYECKUN
SI3BIK JJI ONKCA- HUSl IPEIMETOB OKPY>KAIOIIETO MUPAa;

5) nmpuoOpeTeHue onbITa U3MEPEHUS ITMH OTPE3KOB, BEJIMUUH YTJIOB, BHIYMCICHUS TUIOMIAIeH U
00BEMOB; IOHUMAHKE UJIEU U3Me- PEHUS ITHH, II0aael, 00bEMOB;

6) 3HAKOMCTBO C HJI€IMU paBeHCTBa (UTYp, CHMMETPUU; YMEHUE PACIlO3HABATh U U300paxaTh
paBHBIC U CUMMETPUYHBIE QUTYPBIL;

7) yMeHHe TpPOBOJUTH HECJOXKHBIE MPAKTUYECKUE PacuéThl (
MPOLICHTAMH, BBIIIOJIHEHUE HEOOXOAM- MBIX M3MEpPEHUI}

8) ucnoap30BaHKe OyKB JUIsI 3aIIMCH OOIIMX YTBEPIKIE
YMEHHE ONEepPUPOBATh TOHATHEM «OYKBEHHOE BBIpa
NesiTellb- HOCTh, CBSI3aHHYIO C MOHSITHEM «ypaBHEHUEY;

9) 3HaKOMCTBO C MJi€ell KOOpAMHAT Ha NPSIMOM U H
MpoLEAYp Ha KOOPJUHATHOM TIOCKOCTH;

10) moHMMaHWEe M HCHOJb30BaHUE HH(OPMAIHH,
CTOJI0YaTON MIJIM KPYyTOBOM TMarpaMmel;




11) ymenue pemiate npocreiine KOMOMHATOPHBIE 3aa4u IepeOOPOM BO3MOKHBIX BApUAHTOB.
3) 6 npeomemuom HaANPABIeHUU:
Buinycknux nayuumcs 6 5-6 knaccax (014 UCnonb308aHus 8 NOBCEOHEeBHOU HCU3HU U 0DecneyenUs
B03MONCHOCIU YCHEUHO20 NPOOOINCEHUs 00PA308AHUS HA OA3080M YPOBHE)
-OnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMHU: MHOXECTBO, JJEMEHT MHOXECTBA,
MOJIMHOKECTBO, MPUHA/IJIC)KHOCTD;
-3371aBaTh MHOKECTBA MIEPEUHUCICHUEM UX JJIEMEHTOB;
-HaxOoJIUTh NiepecevyeHne, 00beIMHEHNE, TOAMHOXKECTBO B MIPOCTEHIINX CUTYAIUIX.
B nosceonesnoii srcuznu u npu uzyueHuu Opyux npeomemos:
-pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BICKA3bIBAHMUSL.
Yucna
-OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSMU: HATypaJlbHOE YHCIIO, II€JI0e YHCIIO,
OOBIKHOBEHHASI P00, IECATUYHAS JPOOh, CMEIIAHHOE YHCII0, PAIMOHATEHOE YUCIIO;
-MCNOJIb30BaTh CBOKMCTBA YMCENI U NPABHWJIA JIECUCTBUM C pAallMOHAJIBHBIMHU YUCIaMU IIpU
BBITIOJIHEHUU BBIYUCIICHUI;
-MCIIOJIb30BaTh MPU3HAKK JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN U
PELICHUH HECIIOKHBIX 33]1a4;
-BBITIOJHATH OKPYTJICHUE PAIIMOHATFHBIX YUCET B COOTBETCTBHH C MPABHIIAMU;
-CpaBHHUBATh pallMOHAJIbHBIE YHCIIA.
B nosceomnesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:
-OLICHUBATh PE3yJIbTaThl BEIUUCICHUHN TP PELICHUU MTPAKTUYECKUX 3a]1ay;
-BBITIOJTHATH CPABHEHUE YHCEN B PEATTbHBIX CUTYaIUsX;
-COCTaBJIATh YMCIJIOBBIE BBIPAXXEHHUS IMPU PEHICHUH MPAKTUYECKUX 3aJad W 3aJad U3
JIPYTUX YICOHBIX TIPEIMETOB.
CraTHcTHKa ¥ TEOPHS BEPOATHOCTEH
-IlpencraBnsaTe qaHHBIC B BUE TAOIUII, AUATPAMM,
-4uTaTh UH(OPMAIIHIO, IPEICTABICHHYIO B BHJIE TaOIHIIBI, TUATPAMMBI.
TekcToBbIE 3a/1a4u
-PemiaTte HECNOXXKHBIE CHOKETHBIE 3a/ladydl pPa3HBIX TUIIOB Ha BCEe apUPMETHUYECKHE
JIEHCTBHUS,
-CTPOUTH MOJIENb YCTIOBHS 3aa4u (B BHJIE TaOJUIIbI, CXEMbI, PUCYHKA), B KOTOPOH JaHBI
3HAYeHMsI IByX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C II€JIbIO TOMCKA PEUICHHs 3a/1a4H;
-OCYIIECTBIIATh CIOCO0 MOKMCKA PELIeHUs 3a7a4H, B KOTOPOM PACCY>KACHUE CTPOUTCS OT
yCIIOBUS K TpeOOBaHUIO MIIM OT TPeOOBAHUS K YCIIOBHIO;
-COCTaBJIATH IJIaH PEIICHUS 3a7a4u;
BBIJICIISITh 3TAIBl PEIICHUS 3a0a4H,
-MHTEPIIPETUPOBATh BBIYUCIUTENIbHBIE PE3YyJIbTAaThl B 3a/1aue, MCCIEI0BATh MOJYyYEHHOE
pelIeHre 3a1a4uu;
-3HaTh Pa3IMYUe CKOPOCTeH OOBEKTa B CTOSYCH BOJE, MPOTHUB TEUEHHUS M IO TEUCHUIO
pexu;
-pelaTh 3a/1a4yi Ha HaXO0XJACHUE YaCTH YUCia U YUCia M0 €ro 4YacTu;
-pemaTh 3a7a4i pa3HbBIX TUIOB (Ha paboTy, HA TIOKYMKH, HA ABUKEHHUE), CBSI3BIBAIOIINX
TPH BEJIUYUHBI, BBIICIATH 3TU BETMYMHBI U OTHOILICHUS M€ HUMH;
-HaxOJIUTh MPOIEHT OT YHUCJIa, YUCIO IO MPOLEHTY OT [TPOLIEHTHOE
OTHOILIEHUE JIBYX YHMCEI, HAXOIUTh MPOIEHTHOE CHIDKCHHE
BEITUYNHBI,
-pelaTh HECIOKHBIE JIOTHUECKHUE 3a]Ja4l METO/T
B noeceownesnotl scusHu u npu uzyyeHuu Opyeux npeom
-BBIJIBUTATh TUIOTE3bl O BO3MOXKHBIX Npenes
3ajayde (AenaTh NPUKUIKY)

Harnsaanas reomerpus
I'eomeTpuueckue GUTYypoL




-OnepupoBaTh Ha 06a30BOM ypOBHE MOHATHAMHU: (UTYpa,TOUYKA, OTPE30K, MpsiMas, JIyd,
JIOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTONBHUK, IPSIMOYTOJIbHUK U
KBaJ[paT, OKPYKHOCTb U KPYT, IPSAMOYTOJIbHBIN Mapasuienenunen, Kyo, map. M3ob6paxarsb
u3y4aeMble QUrypbl OT pyKU U C TIOMOIIBIO TUHEUKHU U LIUPKYJIS.

B nosceonesnoii srcuznu u npu uzyueHuu Opyux npeomemos:

-peniaTh MpaKkTUYECKHUE 3a/1a4k ¢ MPUMEHEHUEM MTPOCTEHIINX CBOMCTB (uUryp.

H3MepeHus ¥ BRIYUCICHUS

-BBIIIOJIHATE U3MCPECHUC TJIMH, paCCTOHHHﬁ, BCJIMYHH YTJIOB, C IOMOMIBIO HMHCTPYMCHTOB
JJIA I/IBMepCHI/IfI JJIMH U YTJIOB,
-BBIYUCIIATH IJI0MAAN IPAMOYTOJIBHUKOB.

B nosceonesnoii srcuznu u npu uzyueHuu Opyux npeomemos:

-BBIUUCJISITh PACCTOSAHUS HAa MECTHOCTM B CTaHAAPTHBIX CUTyalUsAX, [UIOMIAJAN
MPSMOYTOJIBHUKOB;

-BBITIOJHATh TPOCTEUININE TOCTPOSCHUS W HM3MEPEHHS HAa MECTHOCTH, HEOOXOIWMEBIE B
peanbHON KU3HU.

Hctopus MaTeMaTHKH

-OIIUCBIBATh OTJIEJIbHBIE BBIJAIOIIMECS PE3YJbTaThl, MOJIYYEHHBIE B XOJ€ Pa3BUTHS
MaTeMaTUKH KaK HayKH;

-3HaTh IPUMEPBl MATEMATUUYECKUX OTKPBITHI U X aBTOPOB, B CBSI3U C OT€YECTBEHHOM U
BCEMHPHOHN UCTOpHUEN.

Buinycknux noayuum 603mMoicHOCMb HAYYUmMsbcsl 8 5-6 kaaccax (015 obecneyeHuss 603MONCHOCMU
YCNeuHo20 nPooOaNCeHUsl 00PA308AHUsL HA OA3080M U YelYONEHHOM YPOBHSX)

OIIEMEHTBI TCOPHUU MHOKCCTB U MaTeMaTHYeCKOM JIOTUKHU

-Onepuposamv NOHAMUAMU. MHOHNCECMBO, XAPAKMEPUCIUKU MHONCECMEd, dlleMeHm
MHOJCECBA, Nycmoe, KOHeuHoe U OeCKOHeUHOe MHONCECMBO, NOOMHONCECTEO,
NPUHAONEHCHOCTb,

-onpeoensims NPUHAONIEHCHOCb INEMEHMA MHOHNCECMBY, 00beOUHEHUIO U nepecedeHuro
MHOIHCECB, 3a0a8amb MHONMCECBO C NOMOWLIO NePeUUCIeHUs. DIEMEHMO8, CIOBECHO20
ONUCAHUAL.

B nosceomnesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos.

Yucna

B nosceonesnoii srcuznu u npu uzyueHuu opy2ux npeom

-PAacno3Haeams 102u4eCKU HEKOPPEKNIHblE 6bICKA3bIBAHUSL,
-Cmpounib yeno4Kku ymos’am%oqeﬁud HA OCHOB€ UCNOJIb306AHUA npABUJl IOCUKU.

-Onepuposams NOHAMUAMU. HAMYPATIbHOE HUCLO, MHONCECMEO HAMYPAIbHBIX HUCEI,
yenoe HucCio, MHONMCECMEO Yenvlx ducel, 00bIKHOGeHHAs Opobdb, OecamuuHas Opoob,
CMEWAaHHoe YUCN0, PAYUOHATbHOE YUCNO, MHONCECMBO PAYUOHATbHBIX — YUCE],
2eomempuieckas UHmepnpemayus HamypaibHslX, YeavlX, PAYyUOHAIbHBIX,

-NOHUMAMb U OOBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
-BbINONHAMb BLIYUCAECHUS, 6 MOM HYUCAe C UCHONb308AHUEM NPUEMOB DPAYUOHATLHBIX
8bIMUCAEH UL, 0OOCHOBLIBAMb AICOPUMMbL 8bINOJHEHUS OCUCMBULL,

-UCnoNbL306amy npusHaku oemumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmur u
npou38e0eHUsl Yucesl Npu GblNOJHEHUU BbIYUCICHUL U pelleHuU 3a0ayd, 000CHOBbIBANb
NPUSHAKU OeTUMOCIU;
-8bINOIHAMb OKPY2IeHUE PAYUOHATbHBIX YUCET C 3A0AHHOU
-ynopa0oyU8ams YuUCid, 3anucanuvie 8 8ude 0OLIKHOBEHHbL
-naxooumv HO/ u HOK uucen u ucnonvzosamo
-onepuposams NOHAMUEeM MOOYIb YUCId, 2e0,
yucad.

-NPUMEHSIMb NPABULA NPUOTIUNCEHHBIX BbIUUCTE
peutenuu 3a0a4 Opy2ux yueOHvlx npeomMemos;



-BbINOIHAMb CPAGHEHUE Pe3YIbIMAMOo8 GbIYUCIeHUN NPU PeuleHUU NPAKMUYecKux 3a0ad, 8
MOM YuUcie NPUOTIUNCEHHBIX BbIYUCTEHUL,
-COCMABAMb  YUCTIOBblEe BbLIPANCEHUST U OYEeHUBAmb UX 3HAYEHUS NpU  peuleHuu
NPAKmMU4ecKux 3a0ay u 3a0a4 U3 Opyeux yueOHbvlx npeomMemos.

YpaBHEHUs ¥ HEPABEHCTBA
-Onepuposeamv NOHAMUAMU: DPABEHCMBO, UYUCI080€ PABEHCMEBO, VPABHEHUe, KOPEeHb
VpasHeHus, peulenue YpagHe s, YUci080e HePpaABeHCMBO.

CraTuCTHKa U TEOPUSI BEPOATHOCTEHN
-Onepuposams noHAMUAMU: CMONOYambie U Kpy2osvle Ouazpammosl, madiuysl OaHHLIX,
cpeonee apugmemuueckoe,
-u3enexams, UHGopmayuio, npedcmasieHHyro 8 mabauyax, Ha OUazpammax,
-cocmasnsams mabauywvl, CMpoums OUASPAMMbL HA OCHOBE OAHHUBIX.

B nosceonesnoii srcuznu u npu uzyueHuu Opyux npeomemos:
-U36/1eKamb, UHMEPNPemuposams U npeoopasoevleams UHGOPMAyUo, NPeocmasieHHy0o
6 mabauyax u Ha OUAZPAMMAX, OMPAXHCAIOWYIO CEOUCMBA U XAPAKMEPUCMUKU PealbHbIX
npoyeccos u s6ieHuUl.

TekcToBbIE 3a/1a4n
-Pewams npocmule u cnosicHvle 3a0a4u pazuvix mMunos, a makice 3a0asu NOGLIUEHHOL
mMpyoHOCmU,
-UCNONIBL306AMb PA3HBIE KpAMKUe 3anuci KAk MOOelu MeKCMO8 CIONCHbIX 3a0ay OJis
HOCMPOEHUs. NOUCKOBOU CXeMbl U peulenust 3a0auy,
-3HAMb U NPUMEHAMb 00a cnocoba NoUcCKa pewteHus 3a0ay (om mpebo8arus K yClosuro u
om ycnoeusi K mpebo8aHuro);
-MOO0eUPOBAMb PACCYHCOCHUS NPU NOUCKE PEUleHUs 3a0ad ¢ NOMOWbIO epagp-cxembl,
-8blOeIAMb 9MANbL PeUleHUs: 3a0ayU U COOEPHCAHUE KAAHCO020 IMAand;
-UHMEePNPemupo8ams  GbIYUCIUMENbHblE — pe3yibmamsl 6  3adave,  UCCIe008aMb
nONYUeHHOe peuleHue 3a0ayu;
-AHATU3UPOBAMb BCEBO3MONCHBLE CUMYAYUU B3AUMHO20 PACHOLONCEHUS 08YX 00BEKMO8 U
UBMEHeHUe UX Xapakmepucmuk HpU COBMECMHOM OBUICEHUU (CKOPOCMb, 8peMms,
paccmosiHue) npu peulenuu 3a0ay Ha 0sudiceHue 08yxX 00beKmos KaK 6 0OHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPABLEHUSX,
-UCCIe008aMb BCEBO3MOMNCHbIE CUMYAYUU NPU peuleHUulu 3a0a4 Ha O8UdiCeHue no peke,
paccmampueams pasHvle CUCHeMbl Omcyéma,
-pewiams pazHooopasHvle 3a0auu «Ha YACMY,
-pewiamsv U 060CHOB8bIBAMb C80€ peulenue 3a0ay (8blOeIsimb MAMEeMAmu4ecKyo 0CHO8Y)
HA HAXO0JCOeHUe 4acmu YUcaia U Yucid no e20 4dcmu Ha OCHO8e KOHKPEeMHO20 CMbICd
opoou,
-0CO3HABAMb U O0OBACHAMb UOEHMUUHOCMb 3A0aY DA3HLIX MUNOG, CEA3bIEAIOWUX MPU
genuyunbl (Ha pabomy, HA NOKYAKU, HA OBUdNCEHUe), 6blOeNsAmb MU GeIUYUHbL U
OMHOUWIEHUSI MeNHCOY HUMU, NPUMEHAMb UX NpU peueHuu 3a0ad, KOHCMPYUposamby
cobcmeenHble 3a0a4u YKA3aHHbIX MUNOS.

B noeceonesHotl sHcuzHu U npu u3yyeHuu Opyeux npeomemos:
-gul0eNAmb NpU  peuleHuu 3a0ay  Xapakxmepucmuxu MOl 8 3a0aue
cumyayuy, OmIUYHble OMm pealbHblX (me, oOm KO
KOHCMPYUpOo8ams HO8ble CUMYAYUl ¢ YYEMoM dMMUX XADAK.
peueHuu 3a0ay Ha KOHYeHmpayuu, y4umsléams
-pewiams U KOHCMpYupoeamsy 3a0a4i Ha OCHO8
KOMOPbIX He mpehyemcs MOYHbII GbIYUCTUNENb
-pewiams 3a0ayu Ha O8UdICeHUe NO peKe, paccm

Harnsansas reomerpust

Ceomerpuyeckune GUrypbl




-H36nekamv,  unmepnpemuposams U Hpeobpazoevieamv  UHGOpMAyuilo - o
eeomempuieckux ueypax, npeocmasieHHyIo Ha Yepmexcax,
-uzoopaxcamv  usyyaemvie @Queypbl om pyKU U ¢ HOMOWBIO KOMNbIOMEPHbIX
UHCMPYMEHMO8.

H3mepeHns v BBIYUCICHUS
-8bINONIHAMb USMEPEHUE ONIUH, PACCMOAHUL, BEIUYUH Y2l08, C NOMOUWbBIO UHCIMPYMEHMOB
0151 usMepeHull ONUH U Y2l08;
-GLIYUCTAMb  NIOWAOU — NPAMOY2ONbHUKOS,  KBAOPAMO8, 00BEMbL  NPAMOY2O0IbHbIX
napanneienuneoos, Kyoos.

B noeceonesHotl sHcuzHu U npu u3yyeHuu Opyeux npeomemos:
-8bIYUCIAMb  PACCMOAHUA HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUAX, NI0WAOU
VUACKO8 NPAMOY20IbHOU (PopMbl, 00BEMbI KOMHAM,
-8bINOIHAMb NpOCMeluiue NOCMPOeHUsi Ha MeCmMHOCMU, HeoOX00umbvle 8 pedanbHOU
HCU3HU,
-0YeHUBaAms pasmepsl PeanrbHbIX 00BLEKMO8 OKPYHCaoue20 Mupd.

Hctopus maTeMaThKu
-Xapaxmepuzosame 6K1A0 bIOAIOWUXCS MAMEMAMUKOE 8 pa3eumue Mamemamurky u
UHBIX HAYUHBIX obacmell.




Conepxanune 00y4yeHust
5 KIIACC
HartypajibHble YuCJIa U HYJIb
HarypaJjabHblil psii YuCesI U ero CBOMcTBa

HatypanbHOoe 4Mciio, MHOXKECTBO HATYpaJIbHBIX YHCEN U €ro CBOWCTBA, M300paKeHHE HATYpaIbHBIX
YHCel TOYKaMH Ha YMCJIOBOM npsMou. Mcrnonb30BaHne CBOMCTB HATYPAbHBIX YUCEN IIPU PEMICHUU 3a]ad.

3anuch 1 YTEHHE HATYPAJIbHBIX YHCe]

Paznuune Mexny mudpoit m uucioM. Ilo3uiMoHHas 3amuch HATYpaJbHOTO YHCIA, TTOMECTHOE
3Ha4YeHUEe IUQPBI, pa3psaabl U KIAcChl, COOTHOIIEHUE MEXIY ABYMS COCEAHHMH Pa3pSAHBIMHU €IUHULIAMMU,
YTEHHUE U 3aIIMCh HATyPAJIBHBIX YHCEI.

OxpyrieHue HaTypaJbHBIX YHCEJ

Heo6xoanmocts okpyrienus. [IpaBuio okpyrieHus HaTypaibHbBIX YHCEIL.

CpaBHeHHMe HATYpaJIBLHBIX YHCeJI, CPaBHeHHe ¢ YucaoM 0

[lonsiTME O CpaBHEHUM 4YHUCEN, CPABHEHWE HATYPAIbHBIX YHUCENI APYr C JIPYrOM H C HYJIEM,
MaTeMaTH4yecKasl 3alMCh CPAaBHEHHM, CIIOCOOBI CPAaBHEHMSI YHCE.

HeiicTBUSA ¢ HATYPAJBbHBIMH YUCJIAMU

CrnoxeHue M BbIUMTAHHME, KOMIIOHEHTHI CJIOXKEHMSI M BBIYMTAHUSA, CBA3b MEXKJYy HUMH, HaXOXKACHHUE
CYMMBI U Pa3HOCTH, U3MEHEHHE CYMMBI U PA3HOCTH IPHU U3MEHEHUN KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHUS.

YMHOXEHUE U JIeJIeHHe, KOMIIOHECHTB YMHOKEHUS U JIEJICHHS, CBSI3b MEKIY HUMH, YMHOXKCHUE H
CIIO)KEHHE B CTOJIOMK, JEJIEHHE YTOJKOM, IMPOBEpKa pe3ysibTaTa ¢ IMOMOIIBI0 NMPUKUAKH M OOpaTHOTO
JEUCTBHS.

[IepeMecTUTENBHBIN U COYETATENBHBINA 3aKOHBI CJIOKEHUS U YMHOKEHUS, PaCIPeIeIUTEIbHbIN 3aKOH
YMHOXKEHUSI OTHOCHUTEIBHO CIIOKEHUS, 000CHO8aHUe aneoOpummos GblNOJIHEHUs —apUQMemuyecKux
oeticmauii.

CremneHb ¢ HaTypaJbHBIM MOKa3aTeIeM

3anuch uYMcaa B BUAE CYMMBl pa3psOHBIX CIaraéMblX, MOPSIOK BBIMOJIHEHHUS JAEUCTBUN B
BBIPAXCHUSX, COJEPIKAIINX CTEIIEHb, BBIYUCICHUE 3HAYEHUH BBIPAXKCHUH, COIEP/KALINX CTCTICHb.

YucoBble BbIpaKEeHUS

UuciioBoe BBIPAKEHHUE U €T0 3HAYECHUE, MIOPSALOK BBIIIOJHEHUS IEHCTBUMN.

JlejieHne ¢ 0CTATKOM

Jlenenre ¢ OCTAaTKOM Ha MHOXECTBE HATYPAJIbHBIX YHUCEN, CBOLC
[IpakTudeckue 3a1a4u Ha JEIEHUE C OCTATKOM.

CBolicTBa M IPU3HAKH 1€TUMOCTH

CBOIMCTBO AETMMOCTH CyMMBI (pa3sHocTH) Ha umcio. I
Ipusnaxu oenumocmu na 4, 6, 8, 11. JJoxasamenbcmeo npusm

3aa4 ¢ IPUMCHCHUCM IIPHU3HAKOB ACJIMMOCTH.



Pa3no:keHue yncia HA NPOCTbIe MHOKHUTE/IH

IIpocThlie u cocTaBHBIE YUCIA, peuiemo pamocghena.

PaznokeHne HaTypaabHOrO 4MCIa HAa MHOXKHUTENIH, pa3okKEHHE Ha IPOCThIE MHOKUTEIH.
Konuuecmeo Oenumeneu uucna, aneopumm pasiodceHus YUCIA HA NPOCMble MHONCUMENU, OCHOBHAs
meopema apugmemuxu.

Auredpanyeckue BbIpaKeHHA

Wcnonb3oBanne OykB Juisi 0003HAUEHMs 4YHCEJN, BBIYMCIEHUE 3HAUYEHUS alredpandyeckoro
BBIpQXECHHUSI, IPUMEHEHHE aNreOpanvyeckux BBIPAKEHUH JUIs 3alIMCH CBOMCTB apu(MeTHYecKuX JIeHCTBUH,
npeoOpazoBaHue areOpandeckKux BbIPaKEHHM.

JeJnTenu U KpaTHble

Jenutens u ero cBOMCTBA, OOIIMN JENUTENb IBYX U OoJiee Yuces, HauOONbIIUA OOIINI AeIUTENb,
B3aMMHO TIPOCTHIC YMCIIA, HAXOXKACHUE HAMOOJbIero oomero aenutens. KpaTHoe u ero cBOMCTBa, obiee
KpaTHOE JBYX U OoJiee yrcel, HauMeHbIlee o0lee KpaTHOe, ClIOCOObI HAXO0KICHHSI HAMMEHBIIIETO 00IIEero
KpaTHOTO.

JApoou

OObIKHOBEHHbIE APOOH

Hons, yactb, ApobHOE uucio, npobb. [[pobHOe umciao kak pe3ynbTaT naeieHus. [IpaBuibHble U
HEMpPaBUIBHBIC IPOOH, CMEIIaHHAs JPOoOh (CMENIAHHOE YUCIIO).

3anuch HATypaJbHOTO YHWCIa B BHJE JApoOM C 3aJaHHBIM 3HAMEHATesleM, IpeoOpa3oBaHUE
CMEIIaHHOW IpoOH B HEMPABWIBHYIO Ip0Ob U HA0OOPOT.

[TpuBenenue apodeii k oOmemMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JPOOEi.

CrnosxeHue ¥ BBIYUTaHHUE OOBIKHOBEHHBIX IPOOCH. YMHOKEHUE U JIeIeHHe OOBIKHOBEHHBIX IPOOEii.

Apudmernueckre JeMCTBHSI CO CMEILIAHHBIMU JPOOSIMH.

Apudmernueckre JeCTBUS ¢ JPOOHBIMHU YHUCTAMH.

Cnocobbl payuonanuzayuu 8bI4UCIeHUU U UX NPUMEHeHUe NPU 8bINOIHEHUU OeUCmEUL.

JAunarpammbl

Cronbuateie W KpyroBble auarpammbl. M3Bnedenue uHdopmanuu u3 guarpamm. Hzoopasicenue
ouazpamm no 4uUcio8biM OAHHLIM.

Penrenne TeKcTOBBIX 32124

EauHunel u3MepeHuii: JUIMHBI, TUIOMIAIH, OO0BEMA, MaccChl, BpeM . 3aBHCUMOCTH

MG)K,IIy CINHUIIaMH I/I3M€peHI/I$I Ka)KILOfI BCJIIMYUHBI. BaBI/ICI/IMOCTI/I MG)KIIy BEC
paccTosiHue; MPOU3BOAUTEILHOCTD, BpeMs, paboTa; 1ieHa, KOJIrdec
3amayu Ha Bce apudpMeTHUecKHe J1eHCTBUSA
Pemienrie TeKCTOBBIX 3a/1a4 apUPMETHUECKUM CIIOCOOOM.
JpYrUX CPEICTB NIPENCTAaBICHUS JAHHBIX [IPH PEIICHUN 3a1a4H.

3agaum Ha IBM:KeHHe, pa0oTy U MOKYNKH



Pemenne HeCNIOXKHBIX 3alad HAa JBWKCHHE B IPOTUBOIOJOKHBIX HANpaBICHUSIX, B OJHOM
HalpaBJICHUH, IBUKEHUE IO peKe M0 TEUEHUIO U MPOTUB TeUeHus. Perienue 3a1a4 Ha COBMECTHYIO paboTy.
[Ipumenenue apobeii pu pelIeHny 3a1au.

3agaum Ha yacTu, A0

Pemenue 3a1a4 Ha HaXOXKACHHUE YaCTH YKCIIA M YUCIIA 10 €ro 4acTH. Pemenne 3a1a4 Ha JOJH.
Jlornyeckue 3aga4u

Pemennie HeCOXHBIX JIOTUYECKUX 3a/1ad. Peulenue nocuueckux 3a0ay ¢ nomowwio epaghos, mabauy.
OcHoBHbIE MeTO/IbI pellieHHs TEKCTOBBIX 3aa4: apupMeTHIECKHii, mepedop BapHaHTOB.

Harnsinnasi reomerpust

durypsl B OKpyskatoieM mupe. Harnsaaeie npeacraBienus o purypax Ha IIOCKOCTH: MpsiMasi,
OTPE30K, JIy4, yrol, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTh, KPYT. UeThIpeXyTroJbHUK, MPIMOYTOIbHUK,
KBaJpaT. TpeyroabHUK, 8Udbl mpeyeoabHukos. IIpasunvrvle Mroeoy2o1bHuKky. 1300pakeHne OCHOBHBIX
reomerpuueckux ¢uryp. nmna orpeska, romaHoi. Enquauiiel n3mMepenus anussl. [loctpoenue oTpeska
3alaHHOM JUIMHBL. Buael yrinos. ['pagycHas Mepa yria. MIsmMepeHue u ocTpoeHHUe YIVIOB € IIOMOIIBIO
TpaHCIOpPTHUpA.
[lepumeTp MHOTOYTONMBHUKA. [ToHATHE MIOIIAaMM UTYPBI; €IMHUIIBI H3MepeHus Tutomaan. [Inomanp
psSIMOYTOJIbHUKA, KBajparta. [IpubnmkeHHoe u3mMepeHue miomaan Guryp Ha kierdatoi Oymare.
Pasnosenuxue gueypvi. Harnsaaple npecTaBieHus O MPOCTPAHCTBEHHBIX (QUTYpax: KyO, MPSIMOYTOJIbHBIHI
napaenenunes, nupamuaa. M3obdpaxenue npoctpancTBeHHbIX (uryp. IIpumepsr pa3BepTok
MHOTOTPaHHHUKOB.

[Tonsitue o6bema; enunauilbl 00beMa. O0BEM PSIMOYTOJILHOTO MapalieNenumnena, Kyoa.
Pemenne mpakTryeckux 3ajjad ¢ IpUMEHEHUEM MPOCTEUIIINX CBONCTB QUTYD..

Tlosenenue yughp, 6yxke, uepoenughos 6 npoyecce cuéma u pacnpeoeyenus npooyKmos Ha /[peenem
bruosxcnem Bocmoke. Ceazb ¢ Heonumuueckou pegontoyuetl.
Pooicoenue wecmudecamepuunoti cucmemsol cuucnenus. Iloasnenue oecamuyHo 3anucy yucel.
Poorcoenue u pazeumue apugpmemuxu namypanvroix yucen. HOK, HO/, npocmule uucna. Peuwemo
Opamocgena.
Jlpobu 6 Basunone, Ecunme, Pume. Cmapunusie cucmemwl mep.

6 KIIACC

Jlpoou u npoyenmut.
[ToBTOpEHME: MOHATHE MPOOU, OCHOBHOE CBOWMCTBO npodu. CpaBHEHHE W yHOPSIOYUBAHHUE IPOOEH
NpaBUIa BBHIMOJIHEHUS apupMEeTHYecKuX ASUCTBUI ¢ npobsmu. IIpeoOpa3oBaHue BBIPAKEHUN C TTOMOIIBIO
OCHOBHOTO CBOMCTBA ApoOH. Perenne oCHOBHBIX 3a/1a4 Ha ApOOH.
[Tonsarue mpouenTa. HaxoxaeHue npoueHTa OT BEJIUYHHBL.
Cronbuateie fuarpaMMbl: YTeHHE U TocTpoeHue. Kpyrosbie nuarpamMm

Ilpamwie na narockocmu u 6 npocmpancmee .
[lepecekaronuecs mnpsimble. BepTUkaabHbIE YIUIBI, U
IloctpoeHne  mapajuleIbHBIX W NEPHEHIUKYJSPHBIX — IIPs
NEPIEHINKYISAPHBIX MPSAMBIX B OKPYKAIOIIEeM MHpE.
Paccrostaue MCXKAY JABYMsd TOYKaMH, OT TOYKH OO II
HPSIMBIMHU, OT TOYKH J0 TUIOCKOCTH.

Jecamuunvie opoou.



Hecatnunas 3anuch Jpobel. IlpencraBieHne OOBIKHOBEHHON JApoOM B BHAE ACCATUYHOW U
JIECSITUYHOM B BHUJE OOBIKHOBEHHOH; KpUTEpUM OOpaTMMOCTH OOBIKHOBEHHOM JpOoOM B JIECATUYHYIO.
N300pakeHne AeCATUUHBIX ApoOei TOUKaMHM Ha KOOPJAMHATHOW npsMoil. CpaBHEHUE NECSITUYHBIX APOOEi.
JlecsiTuuHble IpoOU U METpUYECKasi CUCTEMA MEP.

eiicmeusn ¢ oecamuunvimu OpoodaAmu

CnoxxeHre W BBIYUTAHUE JIECATUYHBIX JApoOEH. YMHOXEHHE U JCJICHHE ACCATUYHOU ApoOM Ha
crenienb 10. YMHOXKEHUE U JIeleHne NecITHUHBIX Apober. Okpyrienue apodei. [IpubnmkenHoe YyacTHOE.
BoinonHenue neicTBUi ¢ OOBIKHOBEHHBIMH U ACCITUYHBIMU JPOOSIMH.
Okpyxrcnocmo

B3anmHoe pacnonoxeHue npsMon U OKPYKHOCTH, IBYX OKpy:KHOCTeH. KacarenbHasi K OKpY>KHOCTH
u e€ nocrtpoenue. IloctpoeHne TpeyroiapHuUKa o Tpem cropoHaM. HepaBeHcTBO TpeyrosibHuKa. Kpyrisie
Tena.
Ommuowenus u npoyeHmol.

OtHoenue yucen 1 BenuuH. Macmra6. /lenenue B JaHHOM OTHOILICHHH.
BripaxkeHne MmpoLEeHTOB JECITUYHBIMU APOOSMHU; pelIeHHe 3aad Ha MPOLEHTHl. BhipakeHne OTHOLIECHUS
BCJIMYMH B ITPOLICHTAX.
Buipasicenusn, gpopmynel, ypaguenus.

[Ipumenenne OyKB [UIsi 3alHUCH MaTEMAaTUYECKUX BBIPAKEHUE U TPEUIOKECHHUN. byKBEeHHBIE
BBIPDAKEHUSI M YNCIOBBIE MOACTAaHOBKU. Popmynbl. PopMyssl NepuMerpa TpeyrojbHUKA, IEpUMETpa U
TUIOMIAIN TPSIMOYTOJIbHUKA, 00BhEMa napasuienenunena. GopMyIibl JITMHBI OKPY>KHOCTH U TUIOMIAAN KPyTa.

VpaBuenue. Kopenb ypaBHenusi. CoctaBieHue ypaBHEHHS M0 YCIOBHUIO TEKCTOBOM 3aJ1ayu.
Cummempusn

OceBas cummerpusi. Ocb cummetpun ¢urypsl. Llentpansnas cummerpus. [loctpoenue urypsi,
CUMMETPUYHON TAHHON OTHOCUTEIHHO MPSMON U OTHOCUTEIHHO TOYKA. CUMMETPHS B OKPYIKAIOIIEM MHPE.
Ilenvie uucna

Yucna, MpOTUBOIOJIOKHBIE HATypalbHbIM. Psa mensix ymcen. M3o0paxkeHue Lenblx ducend Ha
KOOpanHATHOM npsiMoi. CpaBHeHHe 1enbIx yucen. CIoKeHHe U BBIYUTaHUE LIEJIbIX YHUCEN; BBIIOJIHUMOCTh
onepalyy BbIYUTAHUSA. YMHOKEHHE U JAEJICHUE LEIbIX YUCEIL.

Payuonanvuvie yucna.

Otpunarenbubie ApoOHbIe uncna. [loHsTHe panmoHansHOro yncia. M3o0pakeHue 4ucena TOYKaMu
Ha KoopJauHaTHON mnpsmoi. [IpotrBononoxkusle yncia. Moayias yucia, TeOMETpUUECKas MHTEPIPETALMS
Moayssi. CpaBHEHHE pallMOHAIBHBIX uucel. ApudmeTnueckue MEeUCTBHS C PalMOHAIBLHBIMH YHCIAMH,
CBOICTBa apu(METHICCKHX JCHCTBUM.

[IpuMepsl UCnoNb30BaHUSI KOOPAMHAT B peanbHOU mpakTuke. [IpsMoyroiapHas cucremMa KOOpAUHAT
Ha TuiockocTu. KoopauHaThl TOYKM Ha IUIOCKOCTH, abciycca u opauHata. [loctpoenue Touek u Guryp Ha
KOOPAMHATHOM INIOCKOCTH

Mnozoy20n1vHuKu U MHO20ZPAHHUKU.
Cymma yrioB TpeyroyibHuKa. llapamienorpaMM U ero CBOMCTBA, MOCTPOEHHE MapauIeIorpaMma.
[IpaBunbHBIE MHOTOYTOJIBHUKY. [110111a11, paBHOBEJIMKUE U PABHOCOCTABJIEH ¢bury [ [pu3ma.

Mnuoscecmea. Komounamopuxk. Beposamnocme.
[Tonsitue MHOecTBa. [IpuMepsl KOHEUHBIX U OECKOHEYHBIX
YHUCIIOBBIC MHOXKECTBA U COOTHOIIICHHS MKy HUMU. Pa3onenne M
MHO>KECTB. VILTIOCTpaIivst OTHOIICHUN MEXTy MHOKECTBAMH C TI0
Pemenrie KOMOMHATOPHBIX 33/1a4 TIEPeOOPOM BCEX BO3MOK
CnyuaiiHoe coObiTre. JlocToBepHbIE U HEBO3MOXKHBIE COO

IIpoekTHAasA 1eATENBHOCTD



1 B npouecce paGoTsl Haj y4eGHBIM IPOEKTOM Y MIKOJILHUKOB (DOPMUPYIOTCS HABBIKU
BBIJIBIDKEHUS TUIIOTE3, POPMHUPOBAHUS POOIEM

2 3ap0)KZ[aIOTCSI OCHOBBI CUCTCMHOI'O MBIIIIJICHUA
3 Pa3BMBaKOTCA TBOPUECKHE CIIOCOOHOCTH, BOOOpaKeHHE, (haHTa3us

4 BocnuTeIBaeTCS LEIEyCTPEMIEHHOCTh U OPraHM30BAHHOCTD, PACUETIMBOCTD U
MPeANPUUMUYUBOCTbD, CIIOCOOHOCTH OPUEHTHUPOBATHCS 10 CUTYALlUU

5 HpOI/ICXO,Z[I/IT C€CTCCTBCHHOC O6y‘-IeHI/I€‘ COBMCCTHBIM MHTCIIJICKTYAJIbHBIM JICHCTBUAM.

JTanbl paéoThl HA/I IPOEKTOM:

1. MOAroTOBMTEJbHBIH (OMpeeIeHHe TEMBI U IeJIeH MpoeKTa, Moa00p pabouei TPyIIIbI)
aHAJIMTHYeCKHIl (ompe/esieHne UCTOYHHUKOB HEOOX0AUMOM HH(OPMAIINH, ONpeIesieHrne CTIOCO00B
cbopa 1 aHanu3a HHPOPMALIMH, OTpeIeTICHHE CIIoco0a MpeICTaBICHHs pe3yIbTaToB, paclpeieiieHue
00s13aHHOCTEN MEXIy WieHaMu paboyeil TpyIIbl)
npakTudeckuii (cOop u yrouneHue uHGOPMaUU-UHTEPBBIO, OMPOCHI, HAOTIOACHHUS,
9KCIIEPUMEHT; BHIOOP ONTUMAIILHOTO BapHaHTa XOa MPOEKTa, MOITAITHOE BHITIOTHEHHUE
UCCIIEIOBATEIbCKUX 3a/1a4)

4. mpe3eHTAUMOHHBIN ( IJIAHHUPOBAHHUE MPE3CHTAIMH U MMOATOTOBKA MPE3EHTAIIMOHHBIX MaTePUAJIOB;
3alUTa IPOEKTa BKIIOYAET B €05 IEMOHCTPAIMIO PE3yJIbTATOB HCCIEeI0BATEIbCKOM 1A TEIbHOCTH,
MIPEIIOKEHHS TI0 pa3perieHuto mpoodem)

KOHTPOJIbHBIN (OIEHHUBaHUE IJIAHUPOBAHUS Tpollecca, AesITeNbHOCTH; CAMOOLICHKY; OIpeeTeHIe

YpOBHS 3HAaHUH TPeIMETa; aHATN3 BHIMIOTHEHUS MTPOEKTa, JOCTUTHYTHIX PE3yIbTAaTOB )

Tunel 3a1aHuii, NpeAIaraeMbiX y4YeHHKaM B X0Jie MPOeKTa:

1. nmpakTH4YecKue 3aJaHus ( U3MEPEHUs, pa3pe3aHusi, CTHOaHMsI, PUCOBAHHUE. .. )
NpaKkTHYeCcKue 3a1aun ( 3a7a4d MIPUKIIATHOTO XapaKTepa)
npodjaemMHbie (OPUCHTHUPOBAHHBIE HA (OPMHUPOBAHUE YMEHUI BBIIBUTATH TUTIOTE3bI, OOBSICHATD
(akThl, 000CHOBBIBATEH BHIBO,IBI)

4. TeopeTHYeckHe (33JaHUS HA MMOWCK U KOHCIIEKTUPOBaHUE HHPOPMALINH, €€ aHaJH3,
0000111eHIE)
U3rOTOBJIEHUE HATJISIAHBIX 10CO0Mii M0 reomeTpun (U3 1000r0 MaTepuaia: TKaHb, KAPTOH,
Oymara u T.1.)

JlesTenbHOCTD yYalIuXcs B paMKaXx MPEAnoiaraeMoro 00bekTa 00ecrneynBaeT UM BOZMOKHOCTh TPONTH

BCE dTanbl JOPMHUPOBAHUS YMCTBEHHOU JESITEIBHOCTH. J[eTH He 60STCS COBEPIINTH OMIMOKH,

CTaHOBATCA OoJiee M300peTaTeIbHBIMU B CIIOCO0AX T0KA3aTeIbCTB M PEIICHHUS 33/1a4, CTApalOTC HaWTH

HECKOJIbKO PEIICHHM.

IlepeyeHb MPOEKTHBIX padoOT

Ne Tema Kiaace | Bua nmpoekra
1 Ennnunbl usmepenusi, ux ucropusi. Merpuyeckasi cucrema mep | 5 I'pynnoBoii
2 B cTpaHe pbinapeii u JLKemoB 5 ITapub1i
3 3HayeHHe YUCJIA B CyIb0e YeJIoBeKa 5 I'pynnoBoii
4 ACTpPOJIOTHSI HA KOOPANHATHOM MJIOCKOCTH 6 IlapHbii
5 Heaumocthb uncesa. [lpunnun Aupuxie 6 I'pynnosoii
6 Marunyeckuii KBaApaT — Marusi WM HAyKa 6 | I'pynnosoii
7 MaremaTu4eckasi MoJeJib BHINIUBAHNUS HA OKPY’KHOCTH )

TeMmaTuueckoe IVIAHUPOBAHUE C ONIPECACICHUEM

JCATCJIBbHOCTH.

5 kinace

Koy | XapakTepucTHKa OCHOR
OcHOBHOE coep:kaHue M0 | eCTBO (HA ypoBHe y4eOHBIX e




TeMaM yacoB

JInnunu. 8 MIPOBOAUTH U 0003HAYATH MPSIMbIE, JIyUH, CTPOUTH U U3MEPATH

OTpE3KHU;

HaxOJWUTh JUIMHBI JOMAaHHBIX;

CTPOUTH OKPYXKHOCTb 3aJ@aHHOT'O paguyca, OKPYXKHOCTb C

ROM, IIPOXOJIAIIYI0 YePEe3 3aJaHHYI0 TOUKY;
BRI DY KHOCTH;

| soipakakn oz eoofEl e ve s JUTHHBL Yepes ApyTHe.

HartypanbHble yncia . NECSITUUHOM CUCTEME;
MMBbI Pa3psLIHBIX

IpSMON U

[eAcTBUA C HaTypanbHbIMM 22 Bb bHME, YMHOXeHWe U JefeHune
yncnamm. MHO

cBR biBa b Mexdly coglll
it
Ha

a KeHus;
Haxo4u b KBagpa bl U K
onpegens{b MNOPALZOK AOeiC BUM WU | HAaxoaM b HAyYeHus
BbIpaXXeHWI, CoAeprKalLMX HECKOIbKO pa HbIX AeNC BUiA;

pewa b afayu Ha ABUMKEHUE;

peath 3a7a4i B HECKOJBKO JIEUCTBUH.

€Hne 1 Bbl4N aHne, YMHOXeEHNE n

Hcnosb3oBanue CBOMCTB 12 3alUCBIBaTh C IOMOIIBIO OYKB CBOWCTBA apU(pMETHYECKUX
ACHCTBHI NPH NEUCTBUN;
BbIYMCJICHUAX. IpyHIIMPOBATh | CJIaraéMble B CyMME M MHOXUTEIU B

MIPOU3BEACHUN;

pacKpbiBaTh CKOOKH B MPOM3BEICHHH U BHIHOCUTH B CyMMeE
OO MHOKHTEIH 32 CKOOKH;

MIPUMEHSTDH CIIOCO0 pelIeHHs 3a/1a4i Ha YacTH,
MIPUMEHSTH CITIOCO0 peIICHHS 3a/1a49u Ha b/paBHI/IBaHI/Ie.

1

Yrasl n U3MEPSTh BEIMYMHY YyIJIa C IOMONIbIO TpaHCHIOpTHpa U
MHOI0YT0JIbHUKH. 9 CTPOUTH yTOJ 33JaHHOM BEJIMYMHBI;

ONPEIEHATh OCTPBIM, TYIIBIM WJIH MPSAMbBIM SIBJIIETCS YIOJI;
MIPOBOJIUTH OMCCEKTPHUCY yTJIa;

Ha3bIBaTh 3JIEMEHTbl MHOTOYTOJIbHUKA;

HaxXOJUTh NCPUMCTP MHOT'OYT'OJIbHUKA

Jenumoctsb unceJr. 15 BBIICHATE SIBJISAETCS JIM OJTHO YHMCII JTUTET JI1 KPATHBIM
ApYyroro;

HaXOJUTh JICIUTEIIN JaH
HaxoJUTh OOIue KpaT
JIBYX YHCEI;

Ha3bIBaTh MPOCTHIC U C
npezenax COTHU;
MIPUMEHSATh MPU3HAKU [T
10;
pacKiaapBaTh YHCIO H
CBOMCTBA JICJIMMOCTH C




npu ACJICHUHU OAHOI'0 HATypaJIbHOI'0 4YHCIa Ha ApYyroe
HaXoauTh 4aCTHOC U OCTATOK OT ACJICHUA.

TpeyroibHuKH U
YeThIPeXyroJbHUKH.

10

n300paXkaTh MPSIMOYTOJIbHBIN TPEYTOJIbHUK C 3alaHHBIMU
CTOpPOHaMH, 00pa3yIOIKUMHU IPSIMO yToJl, paBHOOEIPEHHBIN
TPEYTOJbHUK C 3aJaHHBIMU OOKOBBIMU CTOPOHAMHU U YIJIOM
MEXIy HUMU;

HaXOAWTb NIEPUMETP TPEYTOJIbHUKA, IPSIMOYTOJILHUKA,
CTPOUTH NMPSMOYTOJIBHUK C 33JaHHBIMU CTOPOHAMU;
HaXOAWTH IIJIOLAAb PSIMOYTOJIbHHKA;

CBOMCTBA MPSIMOYTOJIbHUKA U CBOMCTBA KBAJPAaTa;
BBIpaXKaTh OJHU €JUHUIIBI IUIOIIAN YE€PE3 APYTHE;
BbIOMpATh MOAXOASIIYIO €IUHUILY U3MEPEHUSI.

JApoon.

YUTaTh U 3alIUCHIBATh IPOOU, 3HAET, YTO O3HAYACT YHCIUTENb U
3HaMeHaTelb Ipodu;

Ha3bIBATh MPABUWIbHBIE U HEMIPABUIIbHBIE IPOOH;

n300paxarh IpoOM TOUKAMU KOOPJAUHATHOM MPSMOI,
OIpEAEIIATh KOOPANHATHI TOYEK, OTMEUYEHHBIX Ha
KOOPJIMHATHOM IPSIMOW;

IIPUMEHATh OCHOBHOE CBOWCTBO APOOH JUIsl HAXO0XKICHUS
paBHBIX JpoOei;

NPUBOUTH IpOOH K HOBOMY 3HaMEHATEINI0, COKpAIIaTh ApooH;
CpaBHUBATH JIpo0OU;

IPUMEHSATH JpoOu, YTOOBI BEIpakaTh 00Jiee MEIKUE €MHULIbI
U3MEpEHMsI BEJIMYHMH yepe3 0oliee KPYIHBIE,

3aIllMCBIBAaTh HATYpaJIbHOE YHCIIO B BUJIE IPOOH, 3aIIUCHIBAThH B
BUJIE IpOOU YAaCTHOE JBYX HATYpaJIbHbIX YHCEJI.

HeiicTBus ¢ 1podsiMu

34

YMETh CKJIQJIbIBaTh U BBIYUTATH APOOH;

YMETbh YMHOKaTh U JIEIUTh IpoOH;

BBIJICJIATH 1IETYI0 YacTh U3 HEMPABUILHON APOOH U
IPEJCTaBISTh CMEUIaHHYIO JpoOb B BUJI€ HEMPABUIIBLHOIM;
BBIYUCIIATH 3HAYCHHS BBIPAXKECHUH, coJlepKalluX JpoOHbIe
4YHCIIa;

IIPUMEHSATH [IPUEMBI PELICHUS 3a/1a4 HA HAXOXKICHUE YaCTH
LIEJIOTO U LIEJIOTO I10 €T0 YacCTH.

MHOrorpaHHUKH.

10

pacro3HaBaTh MHOTOTPAaHHHKH, 3HAET UX 3JIEMEHTHI,
OIMHCHIBATH MHOTOTPAHHUKH T10 €T0 MOJAEIHU U 110
HM300paKECHHIO;

pa3nuyaTh napasuiesenuIe]l, 3HaeT er0 CBONCTBRA;
M300pakaTh Ha KJIETUYATON OyMare nmapajjieenurne u
MUPaMUIY;

BBIYUCIIATH 00BEM MPSMOYTOJIEHOTO TTapajliesienue/a, 3HaeT
eIUHHUILIBI 00beMa;

BBIpa)KaTh OJIHH €JMHUIIBI 00beMa

Tabauubl 4 AMATPAMMBI.

U3BJIeKaTh HHPOPMALIUIO
TaOIUIIE;
U3BJIEKaTh HHPOPMALIUIO
Ha BOIIPOCHI 110 JHarpamMM

IToBTOpEHHE

15

6 KJiacc




JApoOu u npoueHTsI

20

npeoOpa3oBbIBaTh, CPABHUBATD U YIIOPSAA0UYHUBATH
O0OBIKHOBEHHBIE IPOOH;

- BBITMIOJIHATh BBIYUCICHUS C APOOSIMU;

- HCCJIeI0BaTh YHUCIOBbIE 3aKOHOMEPHOCTH;

- CHOJIB30BATh NPUEMBI PELICHUS TPEX OCHOBHBIX
3a/1a4 Ha qpoou;

- O0OBACHATD, UTO TAKOE MPOLEHT;

- BbIpa)kaTh IPOLEHTHI B APOOSAX U IpOOH B MPOILIEHTAX;
- pelaTh 3aJa4u Ha HaXO0XKJCHUE HECKOIbKUX
IPOLEHTOB OT BEJIMYMHBI;

- U3BJIEKaTh MH(OPMAIMIO U3 TAOJIUIl U AUArpaMM,
BBITNOJIHATH BBIYMCIEHUS 110 TAOJUYHBIM JAHHBIM;
- OMpeAEeTATh [0 JUarpaMMe HauOoblIee U
HauMEHbIlIee U3 MPEJICTaBICHHbIX

IIpsimble HA IVIOCKOCTH U B
NPOCTPAHCTBE

- pacno3HaBaTh Cily4au B3aMMHOT'O PACIOJIOKEHHUS
JIBYX TPSIMBIX;

- U300paXkaTh JIBE MMepeceKarorecs npsiMbie, CTPOUTh
MPSMYI0, IEPIEHIUKYJIAPHYIO JaHHOH, MapauieIbHYIO
JTAHHOM;

- UBMEPSTH PACCTOSHHUE MEXIY TOUKAMHU, OT TOUKHU JI0

NPSIMOM, MEXAY ABYMsI apaIJICTbHBIMUA NPSIMBIMHU.

decsaiTuanbIe ApoOH

- 3aMKMCHIBATh U YNTATh IECATUUHbIE APOOU;

- U300paXkaTh ECATUYHBIC IPOOH TOUKAaMH Ha
KOOPJIMHATHOMN NPSIMOW;

- IPEJICTABIATH OOBIKHOBEHHBIE APOOU B BHUJE
JECSITUYHBIX U IECATUYHBIE B BUJIE OOBIKHOBEHHBIX;

- CPaBHMBATH M YIOPSIOYUBATH JECATUYHbIE TPOOH;

- BBIPAXaTh OJIHU €IMHULIBI U3MEPEHUS BEINYUHBI
yepe3 Apyrue eAUHULBI (METPBI B KUJIOMETpaX, MUHYTHI
B yacax M T. I

JlecTBHS ¢ JeCATHYHBIMH
ApoosiMu

30

- (hopmynupoBaTh npaBuia AEHCTBUI C IECITUIHBIMU
TIPOOSIMH;

- BBIYMCIISATh 3HAYEHMSI UNCIIOBBIX BBIPAYKEHU,
coJIepXaIiux apoou;

- IPUMEHSATH CBOMCTBA apU(PMETHUECKUX ACUCTBUM JUIs
panMOHAIN3a1 BIYUCIICHUMN;

- UCCJIEI0BATh YUCIIOBbIE 3aKOHOMEPHOCTH, UCTIOJIb3YsI
YHCIIOBBIE DKCIIEPUMEHTHI;

- BBIIIOJIHATB IPUKHUJIKY U OLIEHKY PE3YyJIbTaTOB
BBIYHCIICHUN

- OKPYIJIATH JECATUYHbIE IPOOU, HAXOIUTD JECATUYHBIC
pUOIMKEHUST OOBIKHOBEHHBIX JAPOOCH;

- pemaTh TeKCTOBbIE 3aJa4i apu(PMETHYECKIM
CHOCO0OM, MCIIOJIB3YS pa3IMYHbIE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU (CKOpPOCTb, BPEMSI, pacc
HPOU3BOIUTEIBHOCTb, BPEMSI U T. I.);
- aHaJIM3UPOBATh U OCMBIC
nepedopMyIUpOBaTh YCII
HEoOX0IuMYI0 HH(pOpMaIl
IIOMOMIBIO CXEM, PUCYHKO
- CTPOUTB JIOTHUECKYIO 1€
KPUTHYECKH OLICHUBATH
OCYLIECTBIISATH CAMOKOH
COOTBETCTBHUE YCIOBHIO;




- pelaTh 3aJ1a4i Ha HaXO0XJACHUE YaCTH, BEIPAKEHHON
JECATUIHOM IPOObI0 OT JTAHHOM BEJIMYUHEI.

OKpy:KHOCTH

- pacno3HaBaTh pa3JIUYHbIE CIIy4yau B3aUMHOIO
PacoJIoKeHUs IPSIMOI U OKPY>KHOCTH, ABYX
OKpY’KHOCTEH, n300paXkaTh UX C HOMOILBIO YEPTEHKHBIX
UHCTPYMEHTOB U OT PYKH;

- pacro3HaBaTh LWJIMHAP, KOHYC, Iap, H300paxarb ux
OT PYKH, MOJIeTTUpoBaTh. Mcnonb3ys Oymary,
IUTACTUIIMH, IIPOBOJIOKY U JIp.;

- HCCJIeI0BaTh U ONUCHIBATH CBOMCTBA KPYIJIBIX TEll,
UCIIOJIB3Ys SKCIIEPUMEHT, HAaOJI0IeHHE, U3MEPEHHUE,
MOJIEJIMPOBAHHUE, B TOM YUCIIE KOMIIBIOTEPHOE
MOJIEJIMPOBAHUE.

OTHOIIEHHUSA U MPOUEHTHI

15

- COCTaBJISITh OTHOLIEHUS, OOBSACHATh CMBICI Ka)J10TO
COCTABJICHHOT'O OTHOILICHUS;

- HaxOJINTh OTHOUICHUS BEJIWYMH, PEIIaTh 3a7a4yd Ha
JIeJICHUE BEJIMYUHBI B JAaHHOM OTHOILICHUH;

- BBIpaXaTb MPOLEHTHl  JECITUYHOW  JIpOOBIO,
HEePEXOAUTh OT IECATUYHON APOOH K MPOLEHTAM;

- pemaTe 3aJa4d Ha HAXOXIEHUE IPOIEHTa OT
BEIIMYMHBl U BEIMYUHBI 110 €€ IMPOLEHTY, BBIPAKATH
OTHOLIEHUE JBYX BEJINYUH B IIPOLICHTAX;

Boipakenusi, popMyJibl,
YPaBHEHHUA

15

- HCTIOJIB30BaTh OYKBBI ITPH 3aIIMCH MAaTEMAaTHYECKUX
BBIPAKEHHUM U MPEUI0KEHUI;

- IPUMEHATH OYKBBI 111 0003HAYCHHUS YUCEI, IS
3amuCcH OOIINX YTBEPKICHHUM, COCTABISATH OyKBEHHBIS
BBIPAKEHMSI 110 YCIIOBHSIM 3a/1a4;

- BBIYMCIIATH YUCIIOBOE 3HaUCHHE OyKBEHHOTO
BBIpa)KEHUS MIPH 3aJIJaHHBIX 3HAYEHUSAX OYKB;

- COCTaBJIATH (POPMYIIBI, BBIpAXKAIOIINE 3aBUCUMOCTH
MEX/y BeIMYMHAMU, BBIYUCIIATH 1O (hopMyJiaMm;

- COCTaBJIATh YPaBHEHHUS 110 YCIIOBHSAM 3a7ad4;

- pemaTh ypaBHEHHUS HA OCHOBE 3aBUCUMOCTEN MEXY
KOMIIOHEHTaMH apu(MeTUYeCKUX JeHCTBHM.

Cummertpus

- HAXOAUTH B OKPY’KAIOILIEM MUpPE IIJIOCKUE U
IPOCTPAHCTBEHHBIE CUMMETPUYHBIE (PUTYDBI;

- pacro3HaBaTh IUIOCKUE (PUTYPBI, CHMMETPHYHBIE
OTHOCHUTEJILHO NPSIMOM, OTHOCUTEIILHO TOYKH,
POCTPAHCTBEHHBIE (PUTYPBI, CHMMETPUYHBIE
OTHOCHUTEJIBHO IIJIOCKOCTH;

- CTPOUTD (HUTYPY, CHMMETPHUYHYIO JTAaHHOM
OTHOCHUTEJILHO NPSIMOM, OTHOCUTEIILHO TOYKH, C
MIOMOIIBI0 HHCTPYMEHTOB, H300pakaTh OT PYKH;
- KOHCTPYHUPOBATh OPHAMEHTHI U Iap
CBOMCTBO CUMMETPHUH, B TOM YHUCIIE C
KOMIIBIOTEPHBIX ITPOrpaM

Mennie yncsa

12

IPUBOIUTH PUMEPHI UCTI
MHpE MOJ0KUTEIBHBIX U
(Temmeparypa, BHIUTPBILLI-
YPOBHS MOPS H T. I1.);

- XapaKkTepru30BaTh MHO
- CPaBHUBATH, YIIOPAA0Y
- (hOpMyIMPOBATH MPABH




qucCjiaMHi, HaXOOUTh 3HAYCHHU A YHCIOBBIX BLIpa)KeHHfI,
COACpKAIIMNX JIEHUCTBHS C IESIIBIMU YHCIaMU.

PanunonajJnHBIE YHCIa

16

- XapaKTepU30BaTh MHOKECTBO PAIlMOHAJIbHBIX YHCET;
- n300pakaTh MOJIOKUTEIHHBIC U OTPULIATEILHBIE
panMoOHaIbHbIEC YUCIIA TOYKAMU Ha KOOPJAMHATHOM
IPSIMOiA;

- CPaBHMBATh U yNOPAJOUYMBATH PAllUOHATIbHBIEC YNCIIA;
- opMyIHpPOBATH NMPABUJIA BHITIOJIHEHUS IEUCTBHIM C
palMOHAIbHBIMU YUCJIaMH, BBIUUCIATh 3HAUCHUS
YUCJIOBBIX BBIPAKEHUI;

- IPUMEHSTH CBOMCTBA CIOKEHUS U YMHOXKEHHUS 1JI51
npeoOpa3oBaHUs CYMM U MPOU3BEICHU;

- O0BSCHATDH U WILTIOCTPUPOBATH MOHATHE
MPSIMOYTOJILHOW CUCTEMBI KOOPJUHAT Ha TUIOCKOCTH;

- CTPOUTh Ha KOOPJAMHATHOM TNIOCKOCTU TOYKHU U
(burypsl MO 3aJIaHHBIM KOOPJIUHATAM, ONIPEAEIISATh
KOOPJIMHATHI TOYEK.

MHOr0yFOJ1le/IKI/I u
MHOTI'OI'PAaHHHKH

10

pacrno3HaBaTh Ha YepTEkKax, pUCYHKA, B OKPYKAIOLIEM
MUpE NapajuIeorpaMMBbl, IIPABUIIbHBIE
MHOTOYTOJIbHUKH, IPU3MBI;

- 1300pakaTh reoMeTpudeckue GUrypbl U ux
KOHQUTypaluu OT PyKH U C UCIIOJIB30BAaHUEM
4EepTEKHBIX HHCTPYMEHTOB;

- MOJIEJINPOBATh F€OMETPUYECKHE OOBEKTHI, UCIOJB3YH,
Oymary, IUIaCTHIINH, IPOBOJIOKY U JIp.;

- HCCJIeI0BaTh U OMUCHIBATh CBOMCTBA T€OMETPUUECKUX
Guryp, Ucrosb3ys IKCIEPUMEHT, HaOII0IeHHE,
U3MEpEeHHEe, MOIETUPOBAHUE;

- paccMaTpuBaTh NIPOCTENIINE CEUEHUS
MHOTOTPaHHUKOB, MOJIy4aeMble IyTeM MPEAMETHOTO
WJIM KOMIIBIOTEPHOI'O MOJIETIMPOBAHUS;

- U3TOTABJIMBATD [IPU3MBI U3 PAa3BEPTOK; paclo3HABATh
pa3BEepPTKU LWINHAPA U KOHYCA;

- pemaTh 3aJa4y Ha HaX0XK/ICHUE IUIOIAeH.

MHo:xecTBa.
KomoOunaropuka.
BeposiTHOCTE.

10

- IPUBOJIUTH IPUMEPHI KOHEYHBIX U OECKOHEUHBIX
MHOYKECTB M3 0071aCTH HaTypaJIbHBIX U LCJIbIX YHUCCII;

- HaXOJIUTh OOBEIMHEHUE U MePECeUCHUE KOHKPETHBIX
MHOYECTB;

- WITIOCTPUPOBATh TEOPETUKO-MHOKECTBEHHBIE
MIOHATHS C TOMOIIIBIO KPYTrOB DHiepa;

- pemath KOMOMHATOPHBIE 33a4U METOJIOM Tiepebopa
BapHaHTOB, MPUEMOM KOMOMHATOPHOT'O YMHOXKEHHUS;

- IPOBOAUTH KCIIEPUMEHTHI CO CITyYalHBIMHU
HCXOdaMHU, aHAJIU3UPOBATH U HHTCPIT
pe3ynbTaThI;

- CPAaBHHUBATh IAHCHI HACT
COOBITHS, CTPOUTH PEUYCBH
UCIIOJIb30BAaHUEM CIIOBOCO
«MaJIOBEPOSITHO U JP.

IloBTOpEHME

10

Y4eOHO-MeTOAUYECKOE U MaTepuaJl




Ilepedyennb u3nanmnii yaueOHO-MeTOAMYECKUX KOMILIEKTOB «Cdepbi»
10 MaTeMaTHKe I 5-6 KjiaccoB

5 Kjacc

1. bynumoBnu E.A. Maremaruka. Apudmeruka. I'eomerpus. 5 kiacc: ydyeOHUK s
obmeobpaszoBarenbHbix yupexaenuii./ E.A. bynumoBuu, I'.B. Jlopodee, C.b.CyBopoBa u ap. — M.:
[Ipocsemenue, 2010.

2. DnexTpoHHOE TpwiIokeHue K yueouuky. — M.: IIpoceemenue, 2010 .

3. bynumoBuu E.A. Marematuka. Apudpmeruka. I'eometpusi. Terpanp-TpeHaxkép. 5 kiacc: nmocodue
JUTs yqamuxcsi o0meobpaszoBarenbHbix yupexaeHuii./ E.A. byaumosuy, JI.B. Ky3nenosa, C.C. Munaesa u
ap. — M.: IIpoceewienue, 2010.

4. bynumosuu E.A. Matematuka. Apudmeruka. 'eomerpusi. 3aiadyHuk-TpeHaxEp. 5 Kiacc: nocodue
JUIs ydanuxcsi oouieoopasoBarenbHbIX yupexaenuid./ E.A. bynumosuy, JI.B. Ky3uenosa, C.C. MunaeBa u
np. — M.: IIpocsemenue, 2010.

5. Cadonosa H.B. Maremaruka. Apupmeruxa. I'eomerpus. TeTpaab-sxk3ameHarop. 5 kiacc: nmocooue
JUTSL ydanuxcst o0rieo0pa3oBareabHbIX yupexaeHuii.— M.: [Ipocsemenue, 2010.

6. KysneuoBa JI.B. Martemaruka. IloypouHoe TemaTHueckoe IJIaHMPOBAHUE S5 Kiacc: MOCOOHME s
yunTtenen obmeoopasoBaTenbHbix yupexaenuit./ JI.B. Kysunemnora, C.C. Munaesa , JI.O. PocioBa u ap. —
M.: Ilpocsemenue, 2010.

6 Kjiacc

1. bynumosnu E.A. Marematuka. Apudmeruka. [eomerpus. 6 Kkiacc: yuyeOHHK  JUid
obmeoOpa3oBarenbHbIx yupexxaeHuid./ E.A. bynumosuu, JI.B. Kysnenosa, C.C. MunaeBa u ap. — M.:
IIpocsemenue, 2010.

2. DreKTpoHHOE NMpuiIokeHue K yueOHuky. — M.: [Ipocsemenue, 2011 .

3. bynumoBuu E.A. Martematuka. Apudmeruka. ['eomerpus. Terpams-TpeHaxEp. 6 kimacc: mocodoue
JUIs ydanmxcsi oouieoopazoBarenbHbIX yupexaeHuid./ E.A. byaumosuu, JI.B. Ky3unenosa, C.C. MunaeBa u
np. — M.: IIpocsemenue, 2010.

4. bynumoBuu E.A. Marematuka. Apudmeruka. ['eomerpusi. 3amaunuk. 6 kiacc: mocodue — ais
ydamxcs odmeo0pasoBarenbHbIX yupexaenuil./ E.A. bynumosuy, JI.B. Ky3nenosa, C.C. Munaesa u jp. —
M.: Ilpocsemenue, 2010.

5. Kysuenona JI.B.. Marematuka. Apudpmernka. ['eomerpus. Terpanp-sk3amenarop. 6 kiacc: nocodue
JUIs ydamuxcst oomeoOpas3oBatenbHbIX yupexaenuil./ JI.B. Ky3suenoa, C.C. Munaesa, JI.O. Pocnosa u np.
— M.: IIpoceemenne, 2010.

6. KysnenoBa JI.B. Matemaruka. IloypouHoe TemaTHueckoe MJIaHMpOBaHUE 6 Kiacc: MOCOOHe s
yunrtenen odmieoOpazoBarenbHbix yupexaeHuil./ JI.B. Kysunemnosa, C.C. Munaesa, JI.O. PocnoBa u ap. —
M.: Ilpocsemenue, 2011.

7. CD muck «Marematuka. Apudmeruka. ['eomeTpusi». DIEKTpOHHOE MPUIIOKEHHE K yueOHuKY E.A.
Bynumosuua; OAO UznarensctBo «IIpocsemenue». — 3A0 «ObpazoBanue — Meaua», 2014

TexHuyeckue cpeacTBa 00yueHus :
® MyJbTUMEAUINHBIA KOMIBIOTED;
®  MyJIbTUMEIUATIPOEKTOP;
® HHTEpaKTHBHAS JIOCKA;
®  KONUPOBAILHO-MHOKHTEIbHAS TEXHUKA, TICYATHOE, KOMTUPOBAIHHO
e 0o0opynoBaHUE JJII TECTUPOBAHUE KauecTBa 3HAHUI 00

HNudopmanuoHHbie cpeacTBa:
®  KOJUISKIUS MEIUapecypcoB,
® DJIEKTPOHHBIC 0a3bI TAHHBIX;
® UHTEpHET.




Y4yeOHO-TpaKkTHUYECKOE U y4eOHO-/1a00paToOpHOE 000pPy10BaHUE:

® JIOCKA MarHUTHAs;

®  KOMIUIEKT YepTEXHBIX HHCTPYMEHTOB (KJIACCHBIX U Pa3JaTOYHBIX): JTMHEHKA, TPAHCIIOPTHD,
yronsHuk (30°, 45°,60°), mupKyib;

® KOMIUIEKTHI TUIAHUMETPHUYECKUX U CTEPEOMETPHUYECKUX TeJl (IEMOHCTPAIIHOHHBIN
pa3gaTovHbIi);

®  KOMIUICKTHI JUIsl MOACITUPOBaHUs (IIBETHAsI Oymara, KapToH, KaJibKa, KJIel, HOXKHHIIBI,
TUTACTHIIMH).

ITeuaTHble MocOOHSI:
e TalJIMIBI IO MaTEMATHKE IJId 5 Kiiacca;
® TIOPTPETHI BBIAAIOMIUXCS ACITEIICH MAaTEMATHKH.

Ilnanupyembie pe3y/ibTaThl 00y4eHUSI MATEMATHKeE B 5- 6 Kiaccax

K BaxkneitmuMm pe3ynpraTtam o0yueHHs MaTeMaTuke B 5-6 kiaccax npu npenogaBanuu Y MK «Cdepoi»
OTHOCSITCS CIIEAYIOIIHE:
B nuunocmuom nanpasnenuu:
1) 3nakoMmCTBO ¢ (hakTaMu, WILTIOCTPUPYIOIIMMHU Ba)KHbIE ATAIbI Pa3BUTHSI MaTeMaTHKHU (M300peTeHne
NECATUYHOM HyMepaluu, OObIKHOBEHHBIX JIpO0EH, IeCATHUHBIX Ipo0Oeil; MPOUCX0XKIEHHE FeOMETPUH
U3 MPAKTHYECKON MOTPeOHOCTH JIOACH);
2) CnocoOGHOCTh K SMOLIMOHATBHOMY BOCIIPUATHIOMATEMAaTHUYECKUX OOBEKTOB, PACCYKACHUH, pelICHUH
3a/1a4,paccMaTprUBaeMbIX MPOOIIeM;

3) VYMeHue CTpouTh peueBble KOHCTPYKIUH(YCTHBIE U TMCHbMEHHBIE) C UCIIOJIb30BAHUEM HU3yUEHHOU
TEPMHUHOJIOTMHM CUMBOJIMKH, IOHUMAaTh CMBICII IOCTABJIEHHON 3aJ1a4M, OCYLIECTBIIATH IEPEBO/ C
€CTECTBEHHOT'O 53bIKa HA MaTEMaTU4YECKUIl 1 HA0OOPOT;

B memanpeomemnom nanpagnenuu:

1) VYMeHue maaHuUpOBaTh CBOIO ACSITEIBHOCTD MPHU PEIICHUN YUCOHBIX MAaTeMaTHUYECKUX 3a/1a4, BUJIETh
pa3IUYHbIC CTPATETUH PEIICHHS 3a/1a4, OCO3HAHHO BBIOUPATh CIIOCOO PEIICHMS;

2) VYmenue paboTaTh ¢ yueOHBIM MAaTEMATHYECKUM TEKCTOM( HaXOJUTh OTBEThIHA TTOCTABJICHHBIE
BOTIPOCHI, BBIJICISITH CMBICIIOBBIC (DPArMEHTHI U TIP. )

3) VYMeHue MpoBOJIUTH HECTIOKHBIE JOKA3aTEIbHBIC PACCYKIACHHS , OMUPAsCh HA U3YUCHHBIC
ompeJiesIeHus, CBOMCTBA, MPU3HAKH; PACTIO3HABATH BEPHBIC HEBEPHBIC YTBEPK/ICHUS,
WJUTFOCTPUPOBATH TIPUMEPAMH U3YYCHHBIC TTOHATHUS U (DaKThI; OMPOBEPTaTh C TOMOIIBIO
KOHTPIPUMEPOB HEBEPHBIE YTBEPKICHNUS;

4) VYwmeHwue neiCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM allTOPUTMOM, COCTAaBIISITh HECTIOKHBIE
AJTOPUTMbI BBIUUCICHUI U TOCTPOCHUI

5) Ilpumenenue npuéMOB CAaMOKOHTPOJIS IIPH PEIICHUN YUEOHbIX 3a/1a4

6) YMeHue BUAETh MaTeMaTHUECKYIO 3a/1a4y B HECJIOXKHBIX 1P

B nDeaMen’IHOM HanpaeieHuu.

1) Bnagenue 6a30BBIM MOHATHIHBIM aIllapaTOM IO OCHOBHBI

2) Bnanenue HaBBIKAMH BBIYHCICHHUI C HATYypalIbHBIMU YHCIIA
IpOOsIMH, MTOJIOKUTEIBHBIMU U OTPULIATEIHHBIMU YHCIIAMU;

3) VYMeHue pemaTh TEKCTOBbIC 3a/1a4M apU(PMETUIECKUM CII
U CTIOCOOBI pacCyKICHHUS;




4) YcBoeHMe Ha HarJsIIHOM YPOBHE 3HaHMM O CBOMCTBAX MJIOCKUX U MPOCTPAHCTBEHHBIX QUTYD;
npruoOpeTeHre HaBBIKOB UX N300paKECHHS; YMEHHE HCIIONIb30BaTh FT€OMETPUUECKUI S3BIK JUIS
OTMCaHUA IPEMETOB OKPYKAIOILEro MUpa;

5) IIpuoOpereHue ombITa U3MEPEHUS JITUH OTPE3KOB, BETMUMH YIJIOB, BEIYUCICHHS IIOMIAJCH 1
00BbEMOB; MTOHMMAaHUE UJIEH U3MEPEHHUs JJTUH, TUIOoIIaael u 00bEMOB;

6) 3HaKOMCTBO C UJESIMU PABEHCTBA (PUTYp, CHMMETPHU;YMEHUE PACIIO3HABATh M N300pakaTh paBHbIE
U CUMMETPHUYHBIEC (DUTYPBI;

7) YMeHue npOBOAMTDH HECIOXKHbBIE IPAKTUYECKUE PACUETHI(BKIIIOYAs! BBIYUCIICHUS C TPOLIEHTAMH,
BBITIOJIHEHHE HEOOXOIUMBIX U3MEPEHUH, UCIIOI30BaHUE IPUKUIIKU U OIICHKH);

8) Hcnonb3oBanue OYKB /IS 3aIIMCH OOIIMX YTBEPXKJIEHUHN, POpPMYJ, BbIpa)KEHUH, YpaBHEHU;yMEeHUE
IpepUpOBaThH MOHATHEM OYKBEHHOE BBIPa)KEHHE, OCYILIECTBISATh 3JIEMEHTAPHYIO IS TeIbHOCTD,
CBSI3aHHYIO C TIOHATUEM «YPABHEHUEN;

9) 3HaKOMCTBO ¢ ujeel KOOpAUHAT Ha MPSIMON Ha MJIOCKOCTH; BBHIIIOJHEHHE CTAaHAAPTHBIX MPOLEAYp Ha
KOOPAMHATHOM ITIOCKOCTH;

10) I[Tonnmanue u ucnosib3oBaHUEe UH(GOPMAINH, PECTABICHHON B BU/IE TAOJIHUIIbI, CTOJI0YATON U
KpYrOBOH JUarpamMMsl;

11) YMmenue pewmaTts npocreinine KoMOMHATOPHBIE 33a/1a4M 11epeOopoM BO3MOKHBIX BApHAHTOB.

KpuTtepun u HOpMBbI OLleHKH 3HAHUH ¥ YMEHUI y4alIUXCsl MIPUMEHUTEIbHO K PAa3JIMYHbIM
¢dopMam KOHTPOJISAA 3HAHM.

B nepuon BBenenuss Cranmapra KpUTEpPH TOCTHKEHHS/OCBOEHHUS Y4YeOHOro marepuaa
3amaéTcsl Kak BbIMoiHeHHe He MeHee 50% 3amaHuil 6a3oBoro ypoBHs wid mnonyudeHue 50% ot
MaKCHUMaJIbHOTO Oajia 3a BHITIOJHEHNE 3aIaHuid 0a30BOTO YPOBHSI.

1. Conepxanuie 1 00bEM MaTepuala, IoJIeKallero NpoBepke, onpeensercs nporpammoit. [pu
IIPOBEPKE YCBOCHUSI MaTeprasa Hy>KHO BBISIBIISATH IMOJTHOTY, IPOYHOCTh YCBOCHHUS YUAILIUMUCS
TEOPUU U YMEHUS MPUMEHSTH €€ Ha MPAKTHUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYyaIIHsIX.

2. Ilpu o11eHKE MUCbMEHHBIX U YCTHBIX OTBETOB YUMTEIb B IIEPBYIO OYEPE/Ib YUUTHIBAET [MOKA3aHHBIC
y4danuMucs 3HaHus 1 ymeHusl. OlleHKa 3aBUCHUT Tak)Ke OT HAJIWYHS M XapaKTepa MOrpenrHoCTeH,
JOMYILEHHBIX YYallluMHCS.

3. Cpenu nmorpenHocTel BEICTSIOTCS OMIMOKU U HeloueThl. [lorpenHocTh cuynTaercs OomuoKoM, eciu
OHa CBUJETENIbCTBYET O TOM, YTO YUCHHK HE OBJIa/Ie]l OCHOBHBIMU 3HAHUSIMU, YMEHUSIMU,
yYKa3aHHBIMH B IIPOrpPaMME.

K HenmoueTam OTHOCATCS MOTPENIHOCTH, CBUAETEIBCTBYIOIINE O HEJOCTATOUHO ITOJTHOM WIN
HEJIOCTATOYHO MPOYHOM YCBOCHUU OCHOBHBIX 3HAHUH M YMEHHUI MU 00 OTCYTCTBUU 3HAHUH, HE
CUUTAIONIUXCS B IPOrpaMMe OCHOBHBIMU. HerouetaMu Tak:ke CUMTAIOTCS: TIOTPEIIHOCTH, KOTOPhIE
HE IPUBEJIH K UCKAKEHUIO CMBICIIA MTOJIYYEHHOTO YYEHUKOM 3a/IaHMsI WJIM CII0C00a €T0 BBIMOTHEHUS;
HEaKKypaTHas 3allCh; HEOPEXKHOE BHIIIOJHEHHUE YepTexka.

I'panuna Mexay ommnOKaMu U HEJIOUE€TaMU SIBJISIETCS. B HEKOTOPOIl cTe

00CTOATENLCTBAX JOMYIIEHHAs yYallUMHCS MTOTPEIIHOCTb

omuoOKa, B Ipyroe BpeMs U MpH APYTrux 00CTOSATENbCTBAX —
4. 3aganus Uil yCTHOTO M TUCBMEHHOT'O OIIPOCA YYAIUXCS COC

3a1a4.

OTBeT Ha TEOPETHUUECKHIA BOIIPOC CUUTACTCS OE3yIPEUHBI

MOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COAEPIKUT BCE HEOOX



000CHOBaHHBIE BBIBOJIbI, a €r0 U3JI0’KEHHE U MMCbMEHHAs 3alIUCh MATEMaTUYECKH IPaMOTHBI U
OTJIMYAIOTCA MOCIIEeI0BATEIbHOCTBIO U aKKYPaTHOCTBIO.

Pemenue 3aaun cuntaercs 6€3ynpedHbIM, €CJI MPAaBUIIBHO BBIOpaH Croco0 pelieHus, caMo
pelIeHe COPOBOXKIAECTCS HEOOXOIUMBIMU O0BSICHEHUSMHU, BEPHO BBITIOJIHEHBI HYKHBIE
BBIYUCIICHUS U TpeoOpa3oBaHMs, OIyUYeH BEPHBIM OTBET, IOCIEAOBATENFHO U AKKYpaTHO 3aIMCaHO
pelieHue.

5. OueHka oTBeTa y4alerocsi Ipyu YCTHOM M MMCBbMEHHOM ONPOCEe MPOBOJIUTCS O MATHOAIUTBHOM
CUCTEME, T. €. 32 OTBET BBICTABIISIETCS OJIHA U3 OTMETOK: | (I10X0), 2 (HEyAOBIETBOPUTEINILHO), 3
(YlOBIETBOPUTENBHO), 4 (XOpOLI0), 5 (OTJIIMYHO).

6. YuuTeah MOXKET MIOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIIPOC MIIM OPUTHHAIBHOE PEIICHHE
3aJ]auu, KOTOPBIE CBUJIETEIBCTBYIOT O BEBICOKOM MaTeMaTHUYECKOM Pa3BUTHU yUalllerocs; 3a pelieHue
OoJtee CIIOKHOW 3a7auyl MITH OTBET Ha 0oJiee CI0XKHBIN BONPOC, PEAIOKEHHBIE YJaIleMyCst
JIOTIOJTHUTENBHO TIOCIIE BHITTOTHEHUS UM 3aJIaHHH.

Kpumepuu owiuook

K 2pyobim ommOkamM OTHOCATCS OIIMOKH, KOTOPbIE OOHAPYKUBAIOT HE3HAHHUE YUAIIUMHUCS HOPMYI,
MIPABWJI, OCHOBHBIX CBOMCTB, TEOPEM M HEYMECHHE WX MPUMEHSTH; HE3HAHHUE IIPUEMOB PEIICHUS
3aJla4, pacCMaTpUBAEMbIX B YUEOHHKAX, a TAK)KE BBIYUCIUTEIbHBIE OIINOKHY, €CIIM OHU HE SIBIISIFOTCS
OIUCKOW.

K nezpyovim ommbkaM OTHOCSITCS: TIOTEPsI KOPHS MIIM COXPAHEHUE B OTBETE MMOCTOPOHHETO KOPHS;
oTOpackiBaHue 03 0OBSICHEHHI OJJTHOTO U3 HUX M PaBHO3HAYHBIC M.

K nedouemam OTHOCATCS: HEPALIMOHAILHOE PEIIeHHE, OMIMCKH, HEJOCTATOYHOCTh WJIH OTCYTCTBUE
MOSICHEHUH, 00OCHOBAaHUH B PELICHUSIX.

Ouenka ycmuplx omeemoe yuaujuxcs

OTBeT OlICHUBACTCS OTMETKOM «5», €CIIN YUYCHHUK:

e TIOJIHO PaCKpBLUI COJIEpKaHUE MaTepuasia B 00beMe, MPeayCMOTPEHHOM MPOTrPaMMOi U YIeOHUKOM,

e M3JIOXKWII MaTepuasl FPaMOTHBIM SI3bIKOM B OIPEIEICHHOMN JIOTHYECKO MOCIeI0BaTeIbHOCTH, TOYHO
UCTIONB3YSl MAaTEMATUIECKYI0 TEPMUHOJIOTHIO U CUMBOIIUKY;

e TPaBWIHHO BBIMOJIHWI PUCYHKH, YUEPTEKH, TPpaPUKH, COMyTCTBYIOLINE OTBETY;

e MIOKa3aJl yMEHUE WLTIOCTPUPOBATH TEOPETUUCCKUE TIOJIOKEHUS KOHKPETHBIMH MPUMEPAMH,
IPUMEHATH UX B HOBOM CUTYyallMH MPH BBHITOJIHEHUH MPAKTUYECKOTO 33/ 1aHNUS;

e MPOJIEMOHCTPUPOBAT YCBOCHHE PaHEe U3YUCHHBIX COMYTCTBYIOMINX BOMPOCOB, C(HOPMHUPOBAHHOCTH
¥ YCTOMYUBOCTH HCIIOJIB3YEMBIX MTPH OTPAOOTKE YMEHUI 1 HaBBIKOB;

e OTBEYAJ CAMOCTOSITEIFHO 0€3 HaBOMSIINX BOIIPOCOB YUUTEIIS.

Bo3MOXHBI 0JTHA — IB€ HETOYHOCTH MPH OCBEIIEHUH BTOPOCTENICHHBIX BOIIPOCOB WM B BBIKJIA/IKAX,
KOTOPBIC YUEHUK JICTKO UCTIPABHJI TI0 3aMCUAHHUIO YIUTEIIS.

OTBeT OlIEHUBACTCS OTMETKOIi «4», €CITH OH YJIOBJICTBOPSECT B OCHOBHOM TPEOOBAHUSAM Ha OIEHKY «5»,
HO IIPH 3TOM MMEET OJINH U3 HEJTOCTATKOB:

e B M3JIO)KCHUU JIOIYIIEHBI HEOOJBIIHE MPOOEITBI, HE NCKA3UBIIIHE MATe

OTBETA;

° I[OHYHICHI)I OJIWH — ABA HCA0YCTAa HpI/I OCBCIICHUHX OCHOBHO
0 3aMEYaHUIO YUUTEIIS,

e JIOMyUICHBI OIIMOKA WK O0Jiee IBYX HEJA0UYETOB IIPH OCBEI]
BBIKJIJIKAX, JIETKO UCITPABJICHHBIC 110 3aMEUYAHHUIO YUUTEIIS.

OT1meTKa «3» CTaBUTCS B CICIYIOMIMX CIyYasx:

e  HEMOJIHO WM HEeTOCIeI0BaTeIbHO PACKPBITO COACpKAHHE
MMOHMMAaHHUE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, 10



POrpaMMHOTO MaTepuaia (onpeeneHHble « TpeOoOBaHUIMHE K MaTEMaTHIECKON MTOATOTOBKE
YUAILLIAXCS»);

e HMETHCH 3aTPyAHEHUS WIH JOMYIICHBI OITUOKHU B ONpeIeJICHUH MOHATHIA, UCTIOE30BaHUU
MaTEeMaTUYECKON TEPMUHOJIOTHH, YEPTEKAX, BBIKIAIKAX, HCIPABIICHHbBIE MTOCIIE HECKOIbKHUX
HABOJSIIIMX BOIIPOCOB YUUTES;

e YYEHUK HE CIIPABHJICS C IPUMEHEHUEM TEOPUHU B HOBOUW CUTyallMH IPU BBINOJHEHUU TPAKTHYECKOTO
3aJlaHusl, HO BBITIOTHII 3aJJaHHs 0053aTEIHbHOTO YPOBHS CIIOKHOCTH T10 IAaHHOH TeMe;

e TIpU 3HAHUHU TEOPETUUYECKOTO MaTepuasa BhISIBJICHA HEOCTATOUHAS CPOPMUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

OT1MeTKa «2» CTaBUTCS B CICAYIONMIUX CITydasx:

e HE PACKPBITO OCHOBHOE COJCpXKaHKHE YIeOHOT0 MaTepuaa;

e 0OHApY’>XEHO HE3HAHME WM HEITOHUMAaHWE YICHUKOM OOJIbIIeH Hiii HanboJiee BAXKHON 4acTH
y4eOHOro MaTepuana;

e JIOMYIICHBI OMIMOKH B OTIPEICIICHUH TIOHSITH, PH UCTIOJIb30BAHUN MaTEMaTHYECKON
TEPMUHOJIOTHH, B PUCYHKAX, YEPTEkKaxX WU rpauKax, B BEIKIAIKAX, KOTOPhIE HE UCTIPABIICHbI
MOCJI€ HECKOJIBKMX HABOJSIIINX BOIIPOCOB YUUTEIIA.

OtrMmeTka «1» cTaBUTCS, €CIU:

e  yuuTeNbh OOHAPYKWUJI y YUCHHKA ITOJTHOC He3HAHUE M HEMIOHMMAaHUE U3y4aeMOro yu4eOHOro
MaTepualia Wik YYEHUK HE CMOT OTBETUTh HU HA OJMH U3 MOCTABJIECHHBIX BOMPOCOB MO U3YyYAEMOMY
Marepuany.

Ouenka nucbMeHHbIX padbom yuaujuxcs

OTtMmeTKa «5)» CTaBHUTCS, SCIIH:

e paboTa BBINOJIHEHA OTHOCTHIO;

e BJIOTHYECKHX PACCYXICHHUSIX M OOOCHOBAHHUH PEIICHUS HET MPOOETIOB M OITHOOK;

e B pEIICHUU HET MAaTEeMaTUYECKUX OMMNOOK (BO3MOKHA OJJHA HETOYHOCTh, OMUCKA, HE SBIISIOIIASICS
CJIEICTBUEM HE3HAHHS WM HEMOHUMAaHUS y4eOHOTro MaTepuana).

OtmeTka «4» CTaBHUTCS, €CIIH:

e paboTa BBINOJHEHA OTHOCTHIO0, HO 0OOCHOBAHMSI IIATOB PEIICHUSI HEIOCTATOYHBI (€CTTH YMEHUE
000CHOBBIBATh PACCY>KJIEHUS HE SIBJISIOCH CIEIUATBHBIM 00BEKTOM IIPOBEPKH);

e JIOMyIICHA OJIHA OIIMOKA WX JIBA-TPU HEIOUETa B BHIKJIAIKAX, PUCYHKAX, YePTEKaxX WU TpaduKax
(ecnu 3TH BUBI pabOTHI HE SIBISUIUCH CHIELIMATIBbHBIM OOBEKTOM IPOBEPKH).

OtmeTka «3» cTaBHUTCS, €CIIH:

e JIOMYIICHBI O0Jiee OHON OMIMOKH MIIM 00JIee IBYX-TPEX HEIOUETOB B BHIKJIAAKAX, YUEPTEKAX WUITH
rpadukax, HO y4yaluiics BlajeeT 00s3aTeIbHBIMA YMEHHUSIMHU 110 TIPOBEPSIEMOI TEME.

OTMeTKa «2» CTaBUTCS, €CIHU:

e JIOMYMICHBI CYIICCTBCHHBIE ONTUOKH, IOKA3aBIINE, YTO YYAIIUHCS HE BIIaJICeT 00s3aTeIbHBIMH
YMEHUSIMH 110 JaHHOW TeME B IOJTHOU Mepe.

Otmerka «1» cTaBUTCS, €CIIH:

e paboTa moka3zaja MOJIHOE OTCYTCTBHE y YUaIIerocs: 00s13aTeIbHbIX 3HA
MIPOBEPSIEMON TEME WUJTU 3HAYNTEIbHAS YacCTh PaOOTHI BBITIO

OunenuBaHue TecTa

ITpouenros

100-85

84-75

74-50

Ouenku

4

3







	Личностные, метапредметные и предметные результаты освоения учебного предмета «МАТЕМАТИКА»

