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1. HOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma yueOHoro npeaMera «MaremaTukay pa3paboTaHa Ha OCHOBE TPeOOBaHMIA:

» OeepatbHOTO TOCYNAPCTBEHHOTO 00pa30oBaTENbHOTO CTaHAApTa OCHOBHOTO OOIIEro 00pa3oBaHUS, YTBEPKIESHHOTO

npukazoM MunuctepcrBa mnpocBemieHus Poccuiickoit @epepauuu ot 31 mas 2021 r. Ne 287 “O06 yTBepkaeHUU

dbenepaabHOTO rOCYIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa OCHOBHOTO 001iero oopazopanus” (PI'OC O0O0),

» B cooTBeTCTBHH ¢ [IprMepHOt pabodeii mporpaMmMoi OCHOBHOTO 00IIIeTo 00pa3oBaHus «MareMatrkay (11 5—9 kiaccoB
00pa3oBaTeNbHBIX OpTraHU3aIiii)», OJ0OPEHHOW pelieHreM (eaepaabHOTO yU4eOHO-METOAMYECKOr0 OOBEIMHEHHS TI0

obmemy oo6pazoBanuio, mpoTokona 3/21 or 27.09.2021 1.,

" B COOTBETCTBMU C OCHOBHBIMH HAMPAaBICHUSIMH BOCIUTATEIBHON JEATETLHOCTH, ONPENEICHHBIMH B pasJese

"OOHOBJIEHHE BOCIHUTATEIILHOTO MPOIECCa C YYETOM COBPEMEHHBIX OCTIDKCHHM HAyKHM M Ha OCHOBE OTEUYECTBEHHBIX

Tpagunui" Crtpateruu pas3BuTus BocnuTaHus B Poccuiickoit @enepanmu Ha mepuona g0 2025 roma (pacropspkeHue

[TpaButennsctBa Poccuiickoit @enepaunn ot 29 mas 2025 roga Ne 996-p),



. B paboueii mporpamme yuebHoro npeamera « MaTemMaTHKa» yYT€Hbl OCHOBHbBIE HAIPABJIEHUS BOCIIUTATENIbHOMN A€ TEIbHOCTH:

1. I'parknanckoe BoCIMTaHUE.
2. ITatpnoTHYECKO€E BOCIIUTAHHUE.

3. IlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE.
4. DcTeTnuecKkoe BOCIIUTAHHUE.

5. ®uzuveckoe BocnuTanue, GopMUPOBAHUE KYJIbTYPHI 37I0POBbSI M SMOIIMOHATBHOTO OJIArOIMOTyYHS.

6. TpynoBoe BoCIIUTaHUE.

7. DKOJIOrM4eCcKOe BOCIIUTAHNUE.

8. LleHHOCTH HAYYHOTO MMO3HAHMSI.
B paboueii mporpamme yuTeHbl Ueu U nonoxenus KoHuenuuu pa3BuTus MaTeMaTuyeckoro oopasoanus B Pocculickoit @enepaunn. B snoxy
nupoBoi TpaHchopMmalu BceX cep YEeIOBEYECKON AESITEeTbHOCTH HEBO3MOXHO CTaTh OOpPa30BAHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3
0a30BOMl MaTEeMaTUYECKON MOATOTOBKH. YK€ B IIKOJE MaTeMaTHKa CIIy>KUT OMOPHBIM IPEIMETOM JUIsl M3YYEHMsI CMEXHBIX JUCLUUIUIMH, a
MOCJie  IIKOJbl peaibHOM  HEOOXOAMMOCTBIO CTAaHOBUTCS HENpEephIBHOE oOpa3oBaHHE, 4YTO TpeOyeT MOJHOLEHHOM 0a30BOii
o011e00pa3oBaTeabHON MOATOTOBKH, B TOM YHCJIE U MAaTeMaTH4YEeCKOH. DTO OOYCJOBJIEHO TEM, YTO B HAIIM JHU PACTET YUCIO Mpodeccui,
CBSI3aHHBIX C HETOCPEICTBEHHBIM PUMEHEHUEM MaTEMATUKU: U B cepe S3KOHOMUKH, U B OU3HECE, U B TEXHOJIOTMUYECKUX 00JacTsIX, U 1aXKe B
ryMaHuTapHbiX cepax. Takum oOpa3om, KpyT LIKOJIBHUKOB, /Ul KOTOPbIX MaTéMaTHKa MOKET CTaTh 3HAUMMbBIM IPEIMETOM, PACIIUPSIETCH.
[IpakTHueckasi MOJE3HOCTh MAaTEMAaTUKH OOYCJIOBJIEHA TEM, YTO €€ IMPEAMETOM SIBISIIOTCS (YHIAaMEHTAJbHBIE CTPYKTYpbl HAILEro MHpa:
MIPOCTPAHCTBEHHbIE (DOPMBI U KOJUYECTBEHHBIE OTHOUIEHUS OT MPOCTEMINNX, YCBAMBAEMbBIX B HEMOCPEICTBEHHOM ONBITE, /10 JOCTATOYHO
CJIOHBIX, HEOOXOAUMBIX ISl Pa3BUTHSI HAYYHBIX M MPUKJIAJAHBIX UACH. be3 KOHKpETHhIX MaTeMaTUYECKUX 3HAHWM 3aTPYJHEHO MOHUMaHUE
MPUHIUMIIOB YCTPOICTBA W HCIOJb30BaHUS COBPEMEHHOM TEXHUKH, BOCHPHUATHE W HWHTEpHpETalus pa3sHOOOpa3HOM COLUAIBHOM,
SKOHOMHUYECKOM, MONMUTHUYECKOW MH(pOopMalu, ManodPQpeKTuBHA MOBCEIHEBHAS MpaKTUUECKas NeATeabHOCTh. KaxknmoMy yenoBeky B cBoei
KU3HU MPUXOJUTCS BBIMOJIHATH PACUETHl U COCTABISATH AITOPUTMBI, HAXOJUTh U MPUMEHATHh (POPMYJIbI, BIAJETh MPAKTUYECKUMHU TPHUEMaMU
reOMETPUYECKUX U3MEPEHUI U TOCTPOEHUH, YNTATh HH(POPMALIMIO, TPEACTABICHHYIO B BUE TaOIUIL, AMarpaMM U rpapKoB, )KUTh B YCIOBUSIX
HEOMNpeAeNEHHOCTH U TOHUMATh BEPOSTHOCTHBIM XapakTep clydallHbIX COOBbITHI. OJHOBpEMEHHO C paclMpeHueM cdep MNPUMEHEHUs
MaTEeMaTHUKd B COBPEMEHHOM oOmiecTBe BcE 0oJjiee BaKHBIM CTAaHOBUTCS MAaT€MaTUYECKUH CTWIb MBILIUICHUS, NPOSBISIONINNCA B
ONpeNeNEHHBIX YMCTBEHHBIX HaBbIKax. B Tmpolecce HM3ydyeHHs MaTEMaTUKH B apceHaJl NPUEMOB W METOJOB MBIIUICHHUS YeJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIAYKIUS M JACIyKUus, 00O0OIIeHHEe M KOHKpeTH3alus, aHaju3 M CHUHTe3, Kiaccudukamus u
cucTeMarusanus, abcrparupoBanue U aHanorus. OOBEKThl MaTeMaTHUYECKHX YMO3aKIIIOUEHUH, MpaBuiia UX KOHCTPYHUPOBAHUSI PAaCKPBIBAIOT
MEXaHMU3M JIOTUYECKUX MMOCTPOCHHM, CTOCOOCTBYIOT BHIPA0OTKE YMEHUs (hOpMYIUPOBaTh, 00OCHOBBIBATH U JI0KA3bIBAThH CYKICHHS, TEM CaMbIM
pPa3BUBAIOT JIOTMYECKOE MbIlUIeHHe. Beaymias pojb NPUHAUIEKAT MaTeMaTUKE UM B (OPMUPOBAHUM aAJTOPUTMUYECKON KOMITOHEHTHI
MBIIUIEHUS U BOCIMTAHUM YMEHMH NE€WCTBOBATh MO 33JaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYUpOBaTh HOBbIE. B
IPOLIECCE PEIIEHUs 3a7a4 — OCHOBOW Y4YEOHOH JEeATENbHOCTH Ha YpPOKaX MaTeéMaTUKU — DPAa3BUBAIOTCA TaKKE TBOpUYECKas M IMpHUKIaaHas
CTOpOHBI MbllIeHUs1. OOydeHne MaTeMaTUKe 1aéT BO3MOKHOCTD:

® pa3BUBATh y 00YyYAIOIIKXCS TOYHYIO, PALIMOHAIBHYIO U HHPOPMATUBHYIO PEUb,



e yMeHHE OTOMpaTh HaAMOOJIee MOJIXOSIINE S3bIKOBbIE, CHMBOJMUYECKHE, TpapUUIECKUE CPEACTBA ISl BBIPAKEHUS CYXKISHUM M HaTJISIIHOTO
ux npeacTaBieHus. HeoOXoquMbIM KOMIIOHEHTOM OOIIEeH KyJbTyphl B COBPEMEHHOM TOJIKOBAHUHU SBJISETCS OOIee 3HAKOMCTBO C METOJaMHU
MO3HAHMUS JIEUCTBUTEIBLHOCTH, MPEACTABICHUE O MPEAMETe M METOJax MaTeMaTHKH, WX OTJIWYHM OT METOJIOB JAPYTMX E€CTECTBEHHBIX H
I'YMaHUTApHBIX HAyK, 00 OCOOCHHOCTSAX NIPUMEHCHHS MAaTEMATHKW IS PCIICHHWS HAyYHBIX M MNPHKIAAHBIX 3a1ad. Takum oOpasoMm,
MaTeMaTHu4ecKoe 00pa3oBaHNe BHOCUT CBOM BKJIa] B (hOPMHPOBAHUE OOIICH KyJIbTYypHI YeJIOBEKa. 3ydeHne MaTeMaTHKA TaK)Ke CIIOCOOCTBYET
ACTETUYECKOMY BOCIHMTAHHUIO YeJIOBEKa, MOHUMAHUIO KPAacOThl M M3AIIECTBA MAaTEMAaTHUYECKUX PACCYKICHUH, BOCIPHUSATHIO T€OMETPUUSCKUX
(hopM, YCBOEHHUIO HIEH CUMMETPHH.

Ilesu ¥ 0COOEHHOCTH M3YUeHHs YUeOHOro nmpeamera «MaremaTtukay. S—9 kiaaccol

[IpropuTeTHBIMU LIETIMH OOYUYEHUS MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

e (HopMHUPOBAHUE IIEHTPATHHBIX MATEMATUYCCKUX MOHATHH (YHCII0, BETUYNHA, TeOMeTprudecKas Gurypa, nepeMeHHas, BEpOsSTHOCTb,
(yHKIWMS), 06ECTICUNBAIONIAX IPEEMCTBEHHOCTh 1 IIEPCIIEKTHBHOCTh MATEMATHIECKOr0 00pa3oBaHUs 00yJafomuXcs; |

® TI0[BEJCHUE OOYJArOMIMXCSl Ha JOCTYITHOM YpPOBHE K OCO3HAHHIO B3aWMOCBSI3M MaTEMATHKU U OKPY’KAIOIIEro MUPA, TOHUMAaHNE
MaTEeMaTHKHU KaK 4YacTHU OOIIEel KyJIbTyphl YEJIOBEUECTBA;

® DPa3BUTHUE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXcs, 03HABATEIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHU,
KPUTHUYHOCTH MBIIIJICHUS, HHTEpECca K H3yUYEeHUIO MaTeMaTHUKH;

e (opMupoBanre QyHKIIMOHATEHON MaTeMaTHIECKONW TPAMOTHOCTH: YMEHUS paclio3HaBaTh MPOSBICHHS MATEMAaTHIECKUX MOHITHH,
O00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX )KU3HEHHBIX CUTYalUsAX U MIPU U3YUEHUH JPYTHX YUEOHBIX NMPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN
¥ 3aKOHOMEpHOCTEH, (OPMYyINPOBATh UX HA S3bIKE MATEMATHKH U CO37aBaTh MAaTEMaTHYECKUE MOEIN, IPUMEHSAThH OCBOSHHBIN
MaTEeMaTHYECKHU anmapar AJis peleHus MPaKTUKO-OpPUEHTUPOBAHHBIX 3aj1a4, MHTEPIPETUPOBATH U OIICHUBATH MOJyYEHHBIE PE3yIbTATHI.
OCHOBHBIE JINHUU COJIEPKaHUS Kypca MaTeMaTHKH B 5— 9 kimaccax: «Hucna u BEIYUCIeHU», «Anredpay («Anredpandeckre BRIPaKESHUSD,
«YpaBHEHMS U HEpABEHCTBaY ), « DyHkmm», «I'eometpus» («I'eomeTprueckue GUrypsl U UX CBOMCTBaY, «3MepeHne reoMeTpuyecKux
BEJIMYUH ), «BeposTHOCTD U CTaTUCTUKA». JlaHHbBIC TMHUH Pa3BUBAIOTCS MapalJIeIbHO, KaK1as B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM,
OJTHAKO HE HE3aBHCHMO OJIHA OT JAPYTO, a B TECCHOM KOHTAaKTe M B3auMoieicTBUU. Kpome 3T0oT0, NX 00BheIMHSET JIOTHYECKasi COCTaBIISIONIAs,
TPaJMLMOHHO MPUCYILas MaTeMaTHKe U MPOHU3BIBAIOIIAS BCE MaTEMaTHUECKHUE KyPChl U COAepKAaTeIbHbIC TMHHUH.

o CdopmynupoBanHoe B DefepanbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO 001IeTro 00pa3oBaHus TpeOOBaHUE
«YMETh ONIEPUPOBATH MOHATUSIMU: ONIPEACTICHIE, aKCHOMa, TEOpEeMa, T0Ka3aTelbCTBRO;

® yMEHHE PACIO3HABATh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHMUS, IPUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI, CTPOUTDH BBICKA3BIBAHUS M OTPUIIAHHUS
BBICKA3bIBaHUI» OTHOCUTCS KO BCEM Kypcam, a ((OpMHUPOBAHHE JOTMUYECKUX YMEHUN paclpeiesiieTCsl 10 BCEM rojlaM 00y4YeHHs Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

Copep:xanue o0pa3oBaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysbTrataM ocBoeHus [IpumepHoii pabouel mporpaMMel, pacipeaeEHHbIM I10
rojiaM o0y4eHusi. CTpyKTyprUpOBaHO TaKUM 00pa3oM, 9TOOBI KO BCEM OCHOBHBIM, MPUHIIUITHAILHBIM BOTIPOCaM 00yYaromuecst 00paaiiuch
HEOTHOKpaTHO. OBlafieHHe MaTEMAaTHYECKIUMHU MOHATHSIMHI U HaBBIKAMHU OCYIIECTBIISIIOCH OCIEA0BATEIBHO U MOCTYMATENBHO, C



COOJII0/IEHUEM MTPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAINCh B OOIIYI0 CUCTEMY MAaTEMATHYECKHUX MPEACTABICHUM
oOyyJaroumxcsi, pacupsisi 1 yriryossist e€, 00pasyst MpOYHbIE MHOKECTBEHHbBIE CBSI3U

2. COAEP/KAHUE YYEBHOI'O NTIPEJIMETA «MATEMATHUKA»

2.1 COIEP’) KAHUE YUEBHOI'O KYPCA <cMATEMATHUKA» (I1IO 'OJAM OBYUYEHMUNS)
5 kJjaace

Hamypanvhvle yucaa u_Hyjp

Harypanpnoe  uucimo. Psng HatypanbHbiX — umcenl. Yumcmo 0. HM3o0pakeHue  HaTypallbHBIX ~ YHCe  TOYKaAaMHU  Ha
KOOPAMHATHOMN(YMCIIOBOM) MIPSMOM.

[To3unmonnass cucrema cuucieHus. PumMmckasgs HyMepaluss Kak NPUMEp HEMO3UIMOHHOM CHUCTEMbl CUMCIeHMA. JlecaTmuHas
CHUCTEMA CUUCIICHUS.

CpaBHeHHE HaTypaJIbHbIX YHCEII, CPABHEHHE HATYPAIbHBIX Yucesd ¢ HylaéM. CriocoObl cpaBHeHUs. OKpyTrieHHe HaTypalbHBIX YHCEI.

CrnoxxeHue HaTypalbHBIX YHCEN, CBOMCTBO HYJS NpH CIOKEHHU. BeluWTaHume Kak JEeMCTBHE, OOpaTHOE CIIOKCHHUIO. YMHOXKCHHE
HaTypaJIbHBIX YHUCEJ; CBOMCTBA HYJIS U €IUHUIIBI IIPU YMHOKEHHUU. JleJieHne Kak JecTBUe, 00paTHOE YMHOXKEHHI0. KOMIIOHEHThI JeHCTBUM,
CBsI3b  Mexay HumH. IIpoBepka pesynbTaTa apudmeruyeckoro aehcTBus. [lepeMecTUTENbHOE U COUETATEIIBHOE CBOMCTBRA (3aKOHBI)
CJIOKEHUSI U YMHOXKEHUS, pacipeeIuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonp3oBanue OyKB /ist 0003HAYEHUST HEU3BECTHOTO KOMIIOHEHTA M 3alUCU CBOMCTB apU(METUUECKUX JTEHCTBU.

Jlenvtenu u KpaTHBIE YUCTIA, Pa3JIOKEHUE HA MHOKUTENM. [IpocThie M cocraBHble uwncna. I[lpusHakm nenmmoctw Ha 2, S5, 10, 3,
9./lesieHHME C OCTATKOM.

CreneHb ¢ HaTypaJbHBIM MTOKA3aTeNEM. 3alUCh YUCIIA B BUJIE CYMMBI Pa3psiIHbIX CIAracMbIX.

HucnoBoe BblpaxkeHUE. BplunciieHMEe 3HAYEHWM YHCIOBBIX BBIPAXKECHUM; IIOPSAJOK BBINOJHEHUsS JeucTBui. lcnons3oBaHue
IIPY BBIUMCIICHUSX TIEPEMECTUTEIILHOTO U COUYETATEIbHOTO CBOMCTB (3aKOHOB) CIOXKEHUSI U YMHOXCEHU, pacnpeneuTENLHOIO
CBOWCTBA YMHOXKCHHUS.

Apoou

[IpeacraBnenre o apoOM Kak croco0e 3amucu 4YacTh BennduHbl. OObIKHOBEHHBIE apobOu. [IpaBuibHbIE W HEMmpaBUJIBHBIE IPOOU.
CmemianHas JpoOb; TPEACTABICHUE CMEIIAHHOW napoOW B BHJAE HENPAaBUIBLHOW JApoOM U BBIACICHHE 1IEJIOW YacTH 4Yuciaa W3
HempaBuiIbHOU pobu. M300paskenne npodei ToukaMu Ha YHCIIOBOM MPSMOM.

OcHoBHoOe cBoMcTBO ApoOu. Cokpatienue apodei. [IpuBenenue apodu kK HOBoMy 3HameHarteln0. CpaBHEHHUE TPOOECH.

CrnoxeHre U BEIYMTaHKE Ipo0ei. Y MHOKEHHUE U IeJIeHne Apo0eil; B3auMHO-00paTHeie npobu. HaxoxaeHwe dYacTh IEJIoro W IeJI0oTo
MOEro YacTH.

Jlecatuunas 3anuch apobeit. [IpencrapieHue necaTHYHON NPpOOMB  BUJIE  OOBIKHOBEHHOW. M300pakeHue  JecSITHUYHBIX  Japolei
TOYKaMHU Ha 4UCI0BOM mpsiMoil. CpaBHEHUE E€CATHYHBIX APOOEN.



Apudmernueckue TeUCTBUS C ECATUYHBIMU Apo0siMu. OKpyTIeHUE NEeCATUYHBIX APOOEH.

Pewienue mexkcmogwix 3adau
Pemenue TekCTOBBIX 3a/1a4 apupMeTudecknuM criocodom. Pemrenne norndeckux 3aaad. Pemenue 3axad mepedbopoM BCeX BO3MOKHBIX
BapuaHTOB. Vcnonb30BaHue Mpu perieHUH 3a7a9 TaOTHUI] M CXEM.

Pemenue 3a1a4, COACPKAIINX 3aBUCUMOCTH, CBA3BIBAIOINNC BCIIMINHBI:

® CKOpPOCTD, BpCM™s, PACCTOSHUC, ocHa, KOJIN4YCCTBO,
CTOUMOCTD. EI[I/IHHIII)I HU3MCPCHUA: MACCHI, 06’béMa, LOCHBI; paCCTOAHUA,BPCMCHU, CKOPOCTH. CBs3b MCKAY CANMHHIAMH U3MCPCHUA
Kﬂ)KI[Oﬁ BCIIMYHUHBI.

Pemennue oCHOBHBIX 3aJJa4 Ha IIpO6I/I.

HpeI[CTaBJIeHI/Ie JaHHBIX B BHUAC Ta6JII/II_[, CTOJIOYATHIX JuarpaMm.

Haznaouaa ceomempus
Harmnsnnaeie npencraBienus o Gpurypax Ha MiI0CKOCTH:
® TOYKa, IpsMasi, OTPE3OK, ayd, yrou, JIOMaHas, MHOT'OYTOJIbHUK,
OKPYXHOCTb, KpyT. YTO0JI. [IpsiMOI, OCTpBIN, TYIIOW U pa3BEPHYTHIN YTIIBL.
e JlnuHa OTpe3Ka, METPUUYECKUE €IMHULBI JIJINHBI.
e JlnuHa TOMaHOW, IEPUMETP MHOTOYIOJIbHUKA.
e lI3MepeHHne U IOCTPOEHUE YIJIOBC MOMOIIBIO TPAHCIIOPTHUPA.

Harnsaabie npencraBieHus 0 GUrypax Ha mioCKOCTH:
® MHOI'OYTOJBHUK; PSIMOYTOJIbHUK, KBAJAPAT; TPEYTOJIbHHUK, O PaBEHCTBE (UTYP.
e U3oOpaxenue uryp, B ToM yucie Ha kierdarod Oymare. [loctpoeHue KoHPUrypamuii u3 yacteil mpsiMoil, OKpY>KHOCTH Ha
HEJIMHOBAHHOW M KyieTyaToi Oymare. Mcmoiap30BaHne CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBApaTa.
e [Inomane nNpsAMOYrojbHUKAa U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM uucie (uryp, n300pakEHHbBIX
Ha KJjeT4yaTor Oymare. ENMHULIBI U3MEPEHUs TII0ILAIH.

Harnsaabie npeactaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax:
® [IPSIMOYTOJIbHBIN Mapaienaenunesa, Ky0, MHOTOrpaHHUKH. M300paykeHrne MpocTeMinxX MHOTOrpaHHUKOB. Pa3BépTku kyba u
napayuienenunena. Coznanue Mozesell MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, TUIACTUIIMHA U Jp.).

O0BEM MPAMOYTOIBHOTO Mapajuienenumnena, Kyoa. Equnuiiel usmepenus: oobEma.

6 KJace



Hamypanvnvie uucna

ApudmeTnueckre AEUCTBUS C MHOTO3HAYHBIMM HATYyPaJbHBIMU YUCIAMU. UHCIOBBIE BRIPAXKEHUS, TOPSAIOK IEUCTBUMN, HCTIOIb30BAHUE
ckoOok. Mcrnonmp3oBaHuMe TpU  BBIYUCICHUAX IEPEMECTUTEIBHOTO W COYETATENbHOTO CBOWCTB  CIOKEHUS U YMHOMEHUS,
pacnpeeauTeNbHOr0 CBOMCTBA YMHOXKEHUA. OKpyTJIEHNE HATypaJbHbIX YUCEN.

Jlenmutenn W KpaTHBIE 4YHWCIA, HAWOONBIIMA OOIMMIA JEIUTENb W HaWMEHbIee oOmiee KpaTtHoe. J[emMMOCTh CyMMBI U
npousBeAcHus. Jlenenue ¢ OCTaTKOM.

00u

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JIpoOH, cokpaieHue apodei. CpaBHeHHE U yropsigouuBaHue napoOeii. Pemenue 3amau
HA HAXOXJEHUE YaCTH OT LIEJIOT0 U LIEJIOTO Mo ero yactu. JpoOHoe 4ncino kak pe3ynbrar jaeneHus. lIpencraBiieHue aecsITUUHOM JpoOu
B BUJI€ OOBIKHOBEHHOW JIpoOM M BO3MOMKHOCTH IMPEACTAaBICHHUS OOBIKHOBEHHOW JpoOM B BHJE JecATUYHOU. Jlecaruunbie apodbu u
MeTpHYecKas cucteMa Mep. ApudmeTrudeckue I1eMCTBUS U YUCIOBbIC BBIPAXKEHUSI ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSIMH.

OtHouenue. Jlenenue B TaHHOM OTHOlIeHWH. Macitab, nponopuus. [IpuMeHenre nponopiuii npu peieHnu 3aaad.

[Tonsatue nponeHTa. Berauciaenue npouenTa OT BEJIMUYUHBI U BEJIMYUHBI TI0 €€ MPOLICHTY. BhipaskeHre MpoLeHTOB AECATUYHBIMU APOOSIMHU.
Pemenune 3a1a4 Ha npoLeHTHI. BhIpakeHNE OTHOIICHUST BEJIMYUH B MIPOLICHTAX.

HonosxcumenvHuovle U ompuyamenbHble YUcia

[TonmoxurenbHbIe U OTpULATENBHBIC Yncha. Llenpie uncna. Moaynpuncia, reoOMeTpuyecKas MHTEPIpPETALNs MOAYJIS
yucia. M300pakeHue yncen Ha KOOpAuHATHOM TpsiMoit. YucnoBsie mpoMexkyTKu. CpaBHeHUE uncel. ApudMeTHYecKue TEUCTBUS C MOJIO0KUT
€JIbHBIMU Y OTPULIATEIbHBIMU YU CIIAMU.

[IpsimoyrosnbHas cucTeMa KOOpJuHAT Ha TIocKocTu. KoopanHatel TOYKM HA  TUIOCKOCTH, alcuucca W opauHara. [loctpoenue
TOYEK M (HUTYp Ha KOOPIUHATHOM TIIIOCKOCTH.

bykeennvie gvipasxcenus

[Ipumenenne OykB g 3allMCH  MAaTeMaTHYECKUX BbIpaKEHUU wumnpemioxeHud. CpoiicTBa apudMETUYECKUX  JIEHCTBHIA.
BykBeHHBIE BBIpAXKEHUSI U YUCIIOBbIE MOJCTAHOBKHU. bByKBEHHbIE paBEHCTBA, HAX0XKIEHHE HEU3BECTHOrO KoMroHeHTa. Dopmyiibl; popmMyibt
nepUMeTpa U IIouain NpsIMOYToJIbHHUKA, KBaJpaTa, 00bEMa napajuiesenumnena u Kyoa.

Pewiennue mexcmoewvix 3a0au
Perienne TeKCTOBBIX 3a71a4 apudmeTnueckuM criocodboM. Perienne nornueckux 3aiad. Pemenue 3agay nepedbopom BceX BO3MOXKHBIX Bapua
HTOB.

Pemenue 3agay, coiepKaimx 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMUUHBI:

® CKOpPOCTb, BpEM:, paCCTOAHUC, LICHA, KOJIUYCCTBO, CTOUMOCTD, ITPOU3BOAUTCIIBHOCTDb, BPEMAI, 00BEM pa6OTBI. E,Z[I/IHI/ILIBI
HU3MCPCHUA: MACCBI, CTOUMMOCTH,; PACCTOAHWA, BPCMCHH, CKOPOCTH. CBs13b MCKAY CAMHULIAMU U3MCPCHU Ka)K,HOﬁ BCINYHUHBI.



Pemenue 3a1ay, CBA3aHHBIX C OTHOLLICHUEM:
¢ [PONOPLHUOHATBHOCTBIO BEJIWYUH, ITPOLICHTAMH;
e pellIeHUE OCHOBHBIX 3a7a4 Ha APOOUU MPOLIECHTHI.
e OleHKa ¥ NIPUKKUJKA, OKPYIJICHHE pE3ysbTaTa.
e (CocrapneHne OyKBEHHBIX BbIPAKEHUH 110 YCIOBUIO 3a/1a4U.
[IpencraBieHne JaHHBIX C TOMOIIBIO TAOIUI] U fuarpaMmM. CTonOuaTeie qUarpaMmbl: YTEHUE U IOCTpOeHuE. UTeHne KPYyroBbIX TUarpaMM.

Haznaonas ceomempus

Harnsaueie npeactaBiaenus o purypax Ha rIOCKOCTH:
® TOuYKa, MpsiMasi, OTPE30K, JIy4, yroJl, JIOMaHas,

®  MHOIOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT.

B3aumHoe pacnonoxeHue JByX OpsIMbIX Ha IJIOCKOCTH, NapaljielibHbIE MPsIMbIE, IEPIIEHUKYIAPHBIE MIpsiMble. MI3Mepenne paccTosHui:

® MEXIy IByMs TOUYKaMH, OT TOUKH JI0 TIPSIMOI;
® JUIMHA MapUIpyTa HAa KBaJIpaTHOU CETKE.

W3mepenne ¥ TOCTPOEHUE YIJIOB C TIOMOIIBIO TpPAaHCHOPTHpPA. BuIbl TPEyrojbHUKOB: OCTPOYTOJBHBIA, MPSIMOYTOJbHbIH,
TYTOYTOJIbHBIN; paBHOOEIPEHHBIN, pABHOCTOPOHHUHN. YeThIPEXYTONBHUK, IPUMEPHI YeTHIPEXYTOIBHUKOB. [IpAMOYTONBHUK, KBaIpaT: UCIIOI
b30BAHUE CBOMCTB CTOPOH, YTIJIOB, OuaroHaieid. M3o0paxeHuereoMerpuuyeckux (uryp Ha HEJIMHOBAHHOM Oymare ¢ HMCIOJb30BaHUEM
UPKYJIS, TWHEHKHY, YTOJbHUKA, TpaHcropTupa. [loctpoenns Ha kieT4atoit Oymare.

[lepumerp mHOroyronbHuka. [lonsTie miuomaan GUrypsl; equHUIBI ©3MepeHus miowaau. [pubnmxénHoe nsmepenue miomaaupuryp, B
TOM YHCJIE€ Ha KBaJpaTHOH ceTke. [IpnbnmkEHHOE n3MepeHre UTMHbI OKPY>KHOCTH, IJIOLIAAN Kpyra.

CuMMeTpusi: HeHTpalbHasl, OCeBasi U 3epKajibHass CUMMETPHH.

[TocTpoeHne cuMMeETpUUHBIX (Uryp.

Harnsaasie mpenctaBieHus 0 IPOCTPAHCTBEHHBIX QUTYpax:

e Tmapauienenunen, Ky0, nmpusma, nmupamuaa, KOHyC, IUIUHAD, mapu chepa. HM3o0pakeHwe TPOCTPAaHCTBEHHBIX  (QUTYD.
[Tpumepsl pa3BEPTOK MHOTOTPAHHUKOB, MUIWMHApPa W KoHyca. Co3maHue Mojenel MPOCTPaHCTBEHHBIX ¢uryp (u3 Oymarw,
NIPOBOJIOKH, TUIACTHIIMHA U Jp.).

[TonsiTne 00bEMa; equHUIIBI U3MEpeHHs 00béMa. OOBEM TTPSIMO-YTOJIBHOTO TapaJijIesienuIeia, Kyoa.

2.2 COAEP KAHUE YYEBHOT'O KYPCA «AJITEBPA» (I1O 'OAAM OBYYEHUSA)

7 KJacce

Yucna u évltuucnenus




PanmonanbpHbIe yncaa

JpoOu OOBIKHOBEHHBIC U JCCATUYHBIC, IEpexoJ OT OJHOW GdopMbIzanmucu Jpodeil k apyroi. [loHATHE palMOHAIBHOIO 4YHCIA,
3aI1Ch, CPaBHEHUE, YIIOPSIOYMBAHUE palMOHaIbHBIX YHUCell.
Apudmernyeckue JeHCTBUS ¢ palliOHAILHBIMU YnciiaMi. Perenune 3a1aq u3 pealbHOM MPaKTUKKM Ha 4acTH, Ha JIPOOH.

CrereHb ¢ HATYpaIbHBIM MTOKA3aTeJIeM: ONpeieJieHue, MpeoOpa3oBaHKe BRIPAXKCHHI Ha OCHOBE OMPEIEIICHISI, 3aiCh 00ybmux uncen. [Ipore
HTBHI, 3aIliCh MPOILICHTOB B BUJIC Tpoou 151 Tpoou B BUJIC
npo1leHTOB. Tpu OCHOBHBIC 3a/laud HA MPOLICHTHI, PEIICHUE 3a/lady U3 peallbHOW MPaKTHUKHU.

[IpuMeHeHue MPU3HAKOB JICIMMOCTH, Pa3I0KEeHUE HA MHOKUTEIN HATYpPaJIbHBIX YUCE].

PeasibHBIC 3aBUCUMOCTH, B TOM YHCIIC MpsMast 1 00paTHas IPONOPIIMOHAIBHOCTH.

Anzedopauueckue eviparcenus

[TepeMeHHBIE, YNCIOBOE 3HAUECHHUE BBIPAKEHUS C TIEpeMEHHOM. JlommycTUMBbIe 3HaUYeHUs MepeMEHHBIX. [IpencTapieHne 3aBUCUMOCTUMEXY BE
JUYrHaMU B Buje Gopmyibl. Berauciaenus no dopmynam.IIpeodbpazoBanre OyKBEHHBIX BBIPAKEHHM, TOXKICCTBEHHO

paBHbBIC BBIPAKEHMS, ITpaBUiia MPEe0Opa30BaHUs CyMM U MPOU3BECHUM, MPaBUiia PACKPHITHUS CKOOOK U MPUBEACHUS MOI00HBIX CIaraeMbiX.
CBOMCTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIIEM.

OnHousneHbl 1 MHOTOYJIEHBI. CTeneHb MHOrouieHa. ClI0)XKeHHe, BBIYUTAHUE, YMHOKEHHUE MHOTOUIEHOB. DOpMYyJIbI

COKpAaIIEHHOI0 YMHOKEHMS: KBaJIpaT CyMMBbI U KBaapaT pazHoctu. Gopmyna

PAa3HOCTH KBaJpaTtoB. Pa3znokeHrne MHOrOYWIEHOB HAa MHOHUTEJIH.

Ypaenenus
YpaBHEeHUE, KOPEHb YpaBHEHHMSI, IIpaBujIa IpeoOpa3oBaHus YpaBHEHUS, paBHOCUILHOCTh YPaBHCHUIA.

JIuHeliHOE ypaBHEHHWE C OJHOM TIEPEMEHHOW, YHCIO KOPHEH JIMHEMHOTO YpaBHEHUS, PEILICHUE JTUHEWHBIX ypaBHeHNH. CoCcTaBiIeHNE
YPaBHEHUM MO YCIIOBUIO 3a/1aul. PellieHne TEKCTOBBIX 3a7a4 C MTOMOIIBI YPaBHEHUMH.

JluneliHoe ypaBHEHHE C JABYMs NepeMeHHbIMU U ero rpaduk. Cucrema IByX JMHEHHBIX ypaBHEHUM € JByMs NepeMeHHbIMU. PelieHue
CUCTEM ypaBHEHHI cIOCOOOM MOACTAaHOBKU. [IprMephl pelieHrs TEKCTOBBIX 33a4 C MOMOIIbIO CUCTEM YpPaBHEHU.

Koopounamwt u_2paguxu. @ynkyuu
Koopannara Touku Ha nipsamoit. HucnoBele TpOMEXKYTKU. PaccTosHne Mexay 1ByMsl TOUKAMHU KOOPJIUHATHOW MPSIMOM.
[TpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AGcuucca nop/iMHaTa TOYKU HAa KOOPAUHATHOU TiockocTtu.  [Ipumepsl rpadukoB,3agan
HBIX (hopmysiamMu. UTeHue rpauKkoB peanbHbIX
3aBucuMocteil. [Tonsitue pynkuuu. I'paduk pynkuun. CoiictBa pyHkuuid. JIuneitnas ynkuus, e€ rpapuk. I'padux pynxuuuny = Ix|. I'pad
WYECKOE PEILICHUE JIMHEHHBIX YPaBHEHUUW U CHUCTEM JIMHEMHBIX YpPaBHEHUMU.

8 kiace

YQucna u gviuucienus




KBaapartueiii kopenb u3 uucina. [lonarue o0 uppaimoHanbHOM yucie. JlecsaTuuHble TpUOIMKEHUs UppalrMoHaNbHbIX uncen. CBoHCTBa
apu(PMETUYECKUX KBAAPATHBIX KOpPHEM MW WX TNPUMEHEHHWE K IPeoOpa3oBaHUIO YHMCIIOBBIX BBIPAKEHUW U BBIUHUCICHUSIM.

JIeCTBUTENBHBIC YHUCIIA.

CremneHb ¢ 11eTbIM TTOKa3aTesaeM 1 e€ cpoiicTBa. CTaHAapTHAS 3aMUCh YHCIIA.
Anzeopauueckue gviparicenus

KBamgpaTHblil TpEXUsieH; pa3ioKeHne KBAIPaTHOTO TPEXWICHA HA MHOKHUTEIH.

Anredpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKou IpooHu. Cnoxenue, BBIUYHUTAHUE, YMHOXEHUE, JeJICHHUE
anrebpanveckux poobeil. ParmonansHble BRIpaXXEHUS M UX MpeoOpa3oBaHUE.

Ypaeénenus u nepasencmea

KBaaparHoe ypaBHeHue, hopmyiia KopHel KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHEHMM, CBOASIIMXCS K JIMHCHHBIM
1 KBagpaTHbeIM. [IpocTeiiume qpoOHO-parmoHaIbHbIC YpaBHEHHS.

['paduyeckas wuHTEpHpeTalusi ypaBHEHUW C JBYMS TMEPEMEHHBIMUM CHUCTEM JIMHEWHBIX YpPaBHEHUW C JIByMs TEPEMEHHBIMHU.
[IpuMepsbl permeHus CUCTEM HEJIMHEWHBIX YPABHEHUM C IBYMSI TIEPEMECHHBIMU.
Pelienrie TEKCTOBBIX 3a7a4 aareOpanyeckuM CrocoOoM.

YucnoBble HEpABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHOM. PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOU
nepeMeHHOU. CHCTEMBI TMHEWUHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

Dynkuuu
[Tonsitue pynkuunu. O6nacThb ONpeaAeseHus U MHOKECTBO 3HaueHu (yHKuuu. CriocoObl 3a1aHust GyHKIUM.

['padux dpynkuuu. Yrenue cBorictB PyHkIuu no e€ rpaduxy. [Ipumepsr rpadukoB QyHKIMM, OTpaXKAIOIMIUX  peajbHbIE MPOIIECCHI.
ke

DyHKIMK, ONMUCHIBAIOIINE MPSAMYIO U 00paTHYI0 3aBUCMMOCTH. [TocTpoenne u urenue rpapukoB Y = kx,y =kx + b,y ==, ['paduueckoe
pEllIeHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

Yucna u svluucinenus

JlecTBUTEIbHBIC YHCIA

PanmonanpHbie Ynciia, HppalMoHaIbHbIE YUCIIa, KOHEYHbIE M OECKOHEUHBIE IECITUYHBIC IPOOU. MHOKECTBO IEUCTBUTEIBHBIX YHCEIT;
JICUCTBUTEIBHBIC quciaa KakK OECKOHEUYHEIE IECSITUYHBIC
npoOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM JIEHCTBUTEIBHBIX YUCEN U KOOPJAUHATHOU TIPSIMOM.

CpaBHeHUE JIEUCTBUTEILHBIX YKCeN, apupmMeTuueckue IeUCTBUSC IEUCTBUTEILHBIMUA YUCIaMHU.

HSMGDGHI/IH, HDI/I6J'II/DI(GHI/I$I, OLICHKH

Pa3mepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ITUTEIBHOCTD MTPOLIECCOB B OKPYKAIOIIEM MUDPE.
[Tpubnmx€nnoe 3HaUCHNE BEIMYNHBI, TOYHOCTH puOImkeHus. Okpyrinenne uncen. [Ipukuaka u orieHKka pe3yabTaTOB BIUMCICHUM.
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Ypaenenus u nepasencmea

YpaBHEHUS C OJTHOW TEPEMEHHOM

JIunerinoe ypaBHeHue. PenieHue ypaBHEHUM, CBOISIIUXCS K TUHEHHBIM.

KBanparnoe ypaBHenue. Pemenune ypaBHEHMH, CBOISIIMXCA K KBaJApaTHbIM. bukBagpatHoe ypaBHeHue. I[lpumepsl pemieHus
YPABHEHUM TPETHEN U YETBEPTOM CTEIICHEN PA3TI0KEHUEM HA MHOKHUTEIIH.

Pemenue apoOHO-pallMOHANIbHBIX YpaBHEHUN. PellieHne TeKCTOBbIX 3a7a4 aJire0OpandecKuM METOI0M.

CucreMbl YpaBHEHUU

VYpaBHEHHE C IBYMS TIEPEMEHHBIMH U ero Tpaduk. Penenne cucteM IByX JTMHEWHBIX YpaBHEHHUH C ByMS IMepeMEHHBIMU. PereHue cuctem
JBYX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpOM cTeneHW. ['paduyeckas HHTEpIpETAIUS CUCTEMBI
ypaBHEHUH C ABYMs NMEPEMEHHBIMHU.

Pemienne TEKCTOBBIX 3a7ay ailreOpanyeckKuM CrocoOoM.

HepaBeHncTBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penrenue nMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOM.
Pemrenue cucrem JTMHEHMHBIX HEPABEHCTB ¢ OAHOM mepemeHHoN. KBaapaTHbie HepaBeHcTBa. [ padrueckas mHTEpHpeTaIus HEPABEHCTB U CUC
TEM HEPABEHCTB C JIByMsI IEPEMECHHBIMU.

Dynukuyuu

KBaaparuunas ¢pynkius, e€ rpaduk u cBorictpa. [lapadomna, koopauHaThl BEPIIUHBI TapaboIbl, 0Ch CAMMETPHUH Mapa0oJIbl.
K

- 3
I'paduku pyHKIMIT Yy =KX,y =KX + B,y =%,y = V{i, y=%",y=x| u nux cpoiicTsa.
Yucnoswvle nocnedosamebHocnu

OHDGI[CJ'ICHI/IG U CHOCOOBI 3aJIaHUs YMCJIOBBIX ITOCIEA0BATEIbHOCTEH

[TonsiTHE YMCIIOBOM TTOCIIEIOBATEIHLHOCTU. 3a/IaHKE TTOCIIEI0BATEILHOCTH PeKYppeHTHOM (hopmysioit u popmyoit
N-oro 4seHa.
Apudmernyeckas U TeOMETPUIECKasi MPOrPECCUu

Apudmernueckas U reoMmeTpudeckas mporpeccur.  @opMynbl N-oro  WieHa  apu(PMETHYECKOM W TeOMETPHUYECKOM  MPOTPECCHid,
CYMMBI MEPBBIX N YJICHOB.

N3o0pakeHne YIeHOB apu(PMETHYSCKOM M TEOMETPUYECKOW MPOTpeccMid TOYKaMW Ha KOOPAWHATHOM TUIOCKOCTH. JIMHEHHBI U
AKCIOHEHIUANIbHBINA POCT. CII0AKHBIE MPOLIEHTHI.

2.3 COAEP KAHUE YYEBHOT'O KYPCA «'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 KJacce



HauanbHnble nonsatus reomerpuu. Touka, npsiMasi, OTpe30K, J1yd. Yrou. Buael yrios. BepTukaibHbie U cMexXHBIE YIiibl. buccekrpuca yria.
JlomaHast, MHOTOyTOJbHUK. [lapaiienbHOCTh U NEPIEHANKYISAPHOCTD NPSIMBIX.

CumMmetpuunbie purypsl. OCHOBHBIE CBOICTBa 0CeBOI cuMMeTpuH. [IprMepsl cHMMETpUN B OKPY>KaIOIIEM MHPE.

OCHOBHBIE TIOCTPOEHUS C IOMOIIBIO UPKYJIS U InHelku. Tpeyronbauk. Beicota, Meanana, OuccekTpuca, ©X  CBOICTBA.
PaBHOOEpEeHHBIN U PABHOCTOPOHHUM TPEYroabHUKUA. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M MPU3HAKKU PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipr3Haku paBeHCTBA TPEYrOJIbHUKOB.

CBoOIICTBA U MPU3HAKY NapaJUIEIbHbIX NpsIMbIX. CyMMa yTJIOB TPEYTroJIbHUKA. BHEIIHNE yTIIbI TPEYTOJbHUKA.

[TpsimoyroJibHBIN TpeyroibHUK. CBOMCTBO MEAUAHBI MPSMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K runoTeHy3¢e. [[pu3HakupaBeHcTBa
PSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYTrOnbHBIN TpeyronbHUK ¢ yriaom B 30°.

HepaBeHncTBa B TreoMeTpuUHU: HEPABEHCTBO TPEYTrOJbHMKA, HEPAaBEHCTBO O JJIMHE JIOMaHOW, TeopemMa o OoJblleM yriie u
00JIbILIEH CTOPOHE TPEeYroiabHUKA. [lepneHauKyisip U HaKJIOHHas!.

I'eomerpuueckoe MecTo To4YeK. buccekTpuca yria u cepeAMHHBIN NEPIEHAMKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTa TOYEK.
OKpy>XHOCTB U KpPYT, XOpJ1a ¥ IUAMETP, UX CBOMCTBA. B3anMHOEpacnoo)KEHUE OKPY>KHOCTH U NpsiMoi. KacaTenbHast 1 ceKyIast KOKPY>KHOCT
u. OKpy»KHOCTb, BIMCAHHAS B yroJl. BnircanHas 1 onrcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJ1acc

Yersipéxyronbuuku. [Tapamnenorpamm, ero npu3Haku 1 cBoiicTBa. YacTHbIE CiIyyau NapajijielorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaapar),
WX MpU3HAKU U cBOMCTBA. Tpanenus, paBHOOOKas Tpamnelus, € cBoicTBa U Nnpu3Haku. [IpsMoyronbHas Tpanemnus.

Meron ynBoenuss menuanbl. lleHTpaneHas cummerpus. Teopema daneca u TeopeMa O MPOMOPIUOHATBHBIX OTPE3KAX.
Cpennue JIMHUM TpEYrobHUKA U Tpanenuu. LleHTp Macc TpeyroJibHHKaA.

[TogoOue TpeyroabHUKoOB, Kodhduiment mnomodus. I[lpusznakum momoOus TpeyrosbHUKOB. [IpuMeHeHwe mMoAo0us TIPU  pEUICHUU
MPaKTUYECKUX 3a/ad.

CpoiicTBa  miomaned  reoMmerpudeckux  ¢uryp. Dopmynsl I8 OIOMAAM  TPEYTOJbHUKA, TapajuienorpamMma, pomba u
Tpaneruu. OTHOIIICHUE TUIONIAIeH MOJOOHBIX GUTyYp.

Boluucnenue miomiaiel TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJieT4aToi Oymare.

Teopema I[ludaropa. [Ipumenenue Teopemsl [Tudaropa nmpu pemieHnn NpakKTUYECKUX 3a/1ay.

Cunyc, KOCHHYC, TaHI'€HC OCTpOTO yria MPSMOYTOJILHOTO
TpeyrojabHuKa. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. Tpuronomerpuueckue ¢pynkimu yriaoB B 30°, 45° u 60°.

BrincanHele W UEHTpanbHBIC YIVIBL, YIOJ MEXIy KacaTeJIbHOM HUXOpIOW. YTIJIbl MEXIy XOpJamMud U CEKyllMMHU. BnucaHHble u
OTIMICAaHHBIC YETHIPEXYTOIBHUKHU. B3auMHOE pacronoxeHnue AByX okpykHocTteld. Kacanme  okpyxknocted. OOmme  KacaTelbHbIE K
JIBYMOKPY>KHOCTSIM.

9 kJacc



Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DPOpMYJIibl IPUBEACHHUS.
Pemenne TPEYTOJIbHUKOB. Teopema KOCHHYCOB 151 TeopeMa
CUHYCOB. Pelienne npakTH4ecKuX 3a4a4 ¢ UCIOJIb30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.
[IpeoOpazoBanue noaodus. [lomobue COOTBETCTBEHHBIX 3JIEMEHTOB.
TeopeMa 0 NpoOU3BEAECHUH OTPEZKOB XOP/I, TEOPEMBI O MMPOU3BEIECHNN OTPE3KOB CEKYLIUX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

e Bekrop, nnmHa (MOTyJb) BEKTOPA,

® COHAINpPABIICHHBIE BEKTOPHI, TPOTUBOIOJIOKHO HAMPABIIEHHBIE BEKTOPHI,

® KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpAIlMU HAJl BEKTOPAMHU.
Paznoxenue BekTopa MO JIBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatel BekTopa. CKallsipHOE MpPOU3BEACHHE BEKTOPOB, MPUMEHEHHE
JUISl HAXOXKJICHUS IJTMH U YTJIOB.
JlekapToBbl KOOpPJIMHATBI Ha IUIOCKOCTU. YPaBHEHMsS IMPSAMOM M OKPYXKHOCTH B KOOPJAMHATAX, IIEPECEYCHHE OKPYKHOCTEH H
npsMbIX. MeToa KOOpAMHAT U €ro NPUMEHEHHE.
[IpaBriIbHBIE MHOTOYTOJIBHUKM. JlJIMHA OKpY)KHOCTU. ['pamycHasu paavaHHas Mepa yria, BBIYUCJICHUE JUTUH IyT
oKkpykHOcTel. [monmane kpyra, ceKTopa, CErMeHTa.
JIBUKEHUS MJIOCKOCTH U BHYTPEHHUE CUMMETpUU (uryp (3seMeHTapHble npeacrasienus). [lapannensusiii nepenoc. [ToBopor.

2.4 COJEP KAHUE YYEBHOTI'O KYPCA «CTATUCTHUKA U BEPOATHOCTb» (I1O 'OJAM OBYYEHUA)

7 KJacce

[IpencraBnenne naHHBIX B BUAE TaONMUI, auarpamM, TrpauKoB.3aMoIHEHUE TAOINII, YTEHHE U TIOCTPOCHHE JUArpaMM (CTOJIOMKOBBIX
(cronbuathix) W KpyroBbiX). YUreHue rpaduKOB peaNbHBIX TMporeccoB. M3Bneuenne wuHbOpMAIUM W3 JUarpaMMm W TaOJuIl,
WCIIOJIb30BaHUE U MHTEPIIPETALUS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpenHee apudMeThdeckoe, MeIuaHa, pa3Max, HauOoJblllee W HAaWMEHbIIEe 3HA4YeHUs Habopa
YHCIIOBBIX JaHHBIX. [IpuMepsl cirydaiiHOM U3MEHYMBOCTH.

Ciy4aitHbIN SKCIIEPUMEHT (OIBIT) U CydailiHoe coObITHE. BeposiTHOCT, M vacToTa. Pojib MaJlOBEpOSTHBIX W MPAKTHUYECKU JOCTOBEPHBIX
coObITUH B IpUpOAE U B 001IecTBE. MOHETa U UrpalibHas KOCTbB TEOPUU BEPOSATHOCTEM.

I'padp, BepmmnHa, pedbpo. Crenenp BepmmHbl. Yuciao pédbep U cyMmapHas creneHb BepiuuH. [IpeacTaBieHue o CBSI3HOCTH
rpada. [{ernmn u nukisl. [yt B rpadgax. Oo6xoxn rpada (iepos nyTh).IIpeacraBnenue o6 OPUEHTUPOBAHHOM rpade. Pemenue
3a/1auc MOMOIIbIO rpadoB



8 kJacc

[IpencraBnenne AaHHBIX B BUJE TaONHI], AuarpamMm, rpadukoB. MHOXKECTBO, 3JI€MEHT MHOXKECTBA, IMOJIMHOMXECTBO.

Omnepatuu HaJi MHOXECTBaMU: 00ObEIMHEHHE, IepecedeHue, nonoaHenrue. CBocTBa onepaiuili HaJi MHOXXECTBAMU: IEPEMECTUTEIIBLHOE, COY
eTaTeabHoe, paclpeAeauTeNbHOe, BKIoYeHHs. Vcrnonbp3oBanne rpa@uueckoro mpeacTaBiIeHUsT MHOKECTB JIs

OIMCAHUS PEATBHBIX TPOLECCOB U ABJIEHUI, IPU PELICHUM 3a/1a4.

N3mepenne paccenBanus 1aHHbIX. Jlucniepcusi M cTaHIapTHOE OTKIIOHEHUE YUCIIOBBIX HA00pOB. [[narpamMma paccenBaHusl.

DJieMeHTapHbIe COOBITUSI CIydyaiiHOro omnbiTa. Citydalinbie coObITHS. BeposiTHOCTH cOOBITHI. OMBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTapPHBIMU
coobiTusiMu.  Coydaiinelii  BbIOOp. CBsi3b  MEXKIYy  MaJOBEPOSITHBIMH U NPAKTHUYECKH  JIOCTOBEPHBIMH  COOBITUSIMH B
pupojie, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa A€pEeBbEB: €AMHCTBEHHOCTD ITyTH, CYIIIECTBOBAHUE BHUCSYEH BEPIIMHBI, CBS3b MEXKIY YHCIOM BEPIIMH M YUCIOMPEDEP.

[IpaBuno ymHoxxenus. Pemenue 3amau ¢ nomonibio rpados.[IpotuBomnonoxusie coobitus. Juarpamma Ditnepa. OO0benuHeHHE U Nepeced
eHue coobiTuil. HecoBmecTHbie cOOBITHSI. DOpMyIia ClIOKEHUSI BEPOSITHOCTEH. Y cioBHast BeposITHOCTD. [IpaBuno ymuoxxenus. HezaBucum
pie coOwITHs. llpencraBieHue sKcnepuMeEHTaB BUJIE JiepeBa. Perienue 3a1a4 Ha HAXO0XKAECHUE BEPOSATHOCTEH C

MOMOIIIBIO JIEpEBa CIyYalHOr0 KCIEPUMEHTA, JUarpaMmm Jiepa.

9 kjaacce

[IpeacraBnenne JaHHBIX B BHJAE TaOnMll, JuUarpaMM, TIpaUKOB,MHTEpIpeTanus JaHHBIX. YTeHue ¢ MOCTPOCHHE TalJMIl,
JUarpaMm, rpauKoB MO peaJbHbIM JaHHBIM.

[lepectanoBku u axropuan. Coderanus u ynucio couetanuii. Tpeyronpauk [lackans. Pemenue 3a1ay ¢ UCMOIb30BaHUEM KOMOMHATOPUKH.
["'eomerpuyeckas BeposiTHOCTb. CiyyailHbIi BIOOpP TOUKHM U3 (DUTYpBI HA INIOCKOCTH, U3 OTPE3Ka U U3 Ay OKPY>KHOCTH.

Ucneitanne. Ycnex u Heyaada. Cepusi ucnbeiTanuii 1o mnepBoro ycnexa. Cepust ucnbitaHuil bepHyim. BepositHocTH coObiTuil B
CEepUM HUCHIBITAaHUNU bepHysum.

Cnyuaiinas BEJIMYMHA u pacnpeiesieHue BEPOSITHOCTEM.
MaremaTtndeckoe oxuganue u gucrepcens. [Ipumepsl MaTeMaTnueckoro 0KugaHus Kak TEOPETUYECKOTO CPEAHErO 3HaYEHNsl BEIMYUHbL. Ma
TEMATUYECKOE 0KUIAHNE U TUCTIEPCUS CIIyYallHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU MCHBITAHUN bepHyimm».

[Tonsitue o 3akoHe OonbIIMX yucen. M3MepeHue BEpPOATHOCTEHC TMOMOINBI0 YacTOT. Poiab M 3HaUYeHHWE 3aKOHA OOJBIIUX YHCEN
B IIPUPOJIC U OOIIECTRBE.

3 NVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA  YYEBHOI'O HPEAMETA «MATEMATHUKA»




OcBoeHue y‘IC6HOI‘O nmpeamMeTa «MaremaTtuka» JOJIDKHO o0ecIeynBaTh AOCTHKCHHME Ha YPOBHC OCHOBHOI'O
ciaeayrommx JHYHOCTHBIX, MCTAIIPCAMETHBIX U ITPCAMCTHBIX O6pa?>OBaTCJIBHBIX PE3YJIbTATOB!

3.1 IUYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS ITPOrpaMMBbl y4eOHOTO npeaMeTa «MaTteMaTuka» XapaKTepu3yroTCs:

1. IlarpuoTHueckoe BOCHUTAHUE:

® JIPOABJICHHUCM HMHTCPCCA K IIPOIIJIOMY UM HACTOAIICMY pOCCHﬁCKOﬁ MAaTCMAaTHUKH,

obmiero  oOpa3oBaHUs

® I[ICHHOCTHBIM OTHOIICHUEM K JJOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKON MATEMATUYECKOM IIKOJIbI

K UCIIOJIb30BAaHHNIO 3THUX I[OCTI/I)KGHI/If/'I B IPYI'UX HAYKax U HpI/IKJ'IaI[HBIXC(I)ean.

2. ['pax1aHCKO€ M AYXOBHO-HPABCTBECHHOE BOCIIMTAHME:.

® TOTOBHOCTBIO K BBIIIOJIHEHHIO 00513aHHOCTEH rpaxxaaHnruHa U peajln3aluu €ro IIpas,

¢ IIPCACTABIICHUCM O MATCMATHYCCKHX OCHOBAX (1)YHKI_[I/IOHI/IpOBaHI/ISI Pa3iIndHbIX CTPYKTYDP, HBHGHHﬁ, npoucayp rpaxxaanCKoro

oO1ecTBa (BbIOOPHI, OMPOCHI U TP.);

® TOTOBHOCTBIO KO6cy)KI[eHI/IIO OTHYCCKUX HpO6HCM, CBA3BAHHBIX C IIPAKTHYCCKHUM ITPUMCHCHUCM I[OCTI/DKGHI/Iﬁ HAayKH,

OCO3HAHHUCM BAKHOCTH MOPAJIbHO-OTHUYCCKHUX IIPHUHIMIIOB B JCATCIIbHOCTHU y‘{éHOFO.

3. TpymoBoe BOCHUTAHUE:

® YCTaHOBKOﬁ Ha aKTMBHOC y4aCTHUC B PCIICHUMN ITPAKTHYCCKUX 3aaa4 MaTEeMaTHUECKOM HaITpaBJICHHOCTH,

® OCO3HAHHEM BAXXHOCTH MAaTEMaTUYECKOro 0Opa30BaHUs HA MPOTSHKEHUU BCEH KU3HU JJIS1 YCIEITHOW  NMPpodheCcCHOHAIbHON

ACATCIIbHOCTH U PAa3BUTHCM HGO6XOI[I/IMI)IX YMeHHﬁ,

® OCO3HAHHBIM BI)I60pOM U IOCTPOCHHUCM HHI[PIBPII[y&U'II:HOfI TPaCKTOPHUH 06p330BaHI/I$I N JXHM3HCHHBIX IIJIaHOB C

y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM.

4. DCcTeTH4eCKOE BOCIIUTAHUE:

® CHOCOOHOCTHIO K OHMOIMOHAIBHOMY M JCTETHYECKOMY BOCTIPUATHIO MAaTEMaTUYECKUX OOBEKTOB, 3a/lad, pEIICHUN,

pacCyXIeHUN;
® YMEHHUIO BUAETh MATEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. HCHHOCTI/I HAYYHOI'O IIO3HAHUS:

® OpHeHTaHHCﬁ B JCATCIIBHOCTH Ha COBPEMCHHYIO CHCTECMY HAYYHBbIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTIX

Pa3BUTHA YCIIOBEKA, IIPUPOJILI U 06IIICCTB3.,



® [IOHMMaHHEM MaTEMaTUYCCKOMN HAYKH KaK C(I)Cpbl YEJI0BCUYCCKOMN JACATCIBbHOCTH, DTAIIOB eé Pa3BUTHUAN 3HAaYUMOCTH JJIA
Pa3BUTHA HUBUIN3AIUH,

® OBJIaACHHUCM A3BIKOM MAaTCMATHKH U MaTeMaTHUYECKOM KyJ'IBTypOﬁ KaK CpCACTBOM ITIO3HAHUWA MHUPA,

® OBJIaJCHUCM HpOCTCﬁHIHMPI HaBbBIKaMH HCCHe,HOBaTCHLCKOﬁ JCATCIBHOCTH.

6. Pusnyeckoe BOCIIMTAHHUC, d)OI)MI/IDOBaHI/Ie KYJIBTYPHBI 3J0POBbA 1 OMOIMOHAJILHOI'O 6J'IaFOHOJ'IV‘-II/I$I:

® TOTOBHOCTBIO HPUMCHATHD MATEMATUYCCKUC 3HAHWA B HHTCPCCAX CBOCTO 3/I0POBbA,

e BeJCHUS 3J0pOBOro oOpa3a KWU3HM (3I0pPOBOE MHTAaHWE, COAJAaHCUPOBAHHBIA PEXKUM 3aHITHH ¥ OTIbIXA,
perymnsipHas ¢pu3nueckasi akTUBHOCTb);

e c(hopMHUPOBAHHOCTHIO HaBBIKA pedIICKCUH,

¢ [IPHU3HAHUEM CBOCIO ITpaBa Ha OHII/I6Ky M TAKOI'0 K€ ITpaBa ApPpyroro 4cjioBcKa.

7. DKOJIOTMYECKOE BOCIIMTAHHE:.

® OpueHTalMel Ha MPUMEHEHNE MAaTEMAaTHYECKUX 3HAHUH JIJISl pelIeHus 3a/1a4 B 00JIaCTH COXPAHHOCTU OKPYIKAIOIIEH Cpeibl,
® [JIJAHUPOBAHMUSI MIOCTYIKOB U OIEHKH UX BO3MOYHBIX MOCIIEICTBUH JJIsI OKPYKArOLIEH CpeIbl;
® OCO3HAHUEM IIOOAIBHOTO XapakTepa dKOJIOTHUUECKUX MPOOJIeM U MyTeH WX PEIICHHUS.

8. JImyHOCTHBIC PC3VJbTATHI, 06€CHe‘{I/IBaIOHII/Ie aZaIlTalnIo 06an}omeroca K U3MCHATOMMMCA YCIOBUAM COHH&HBHOﬁ )41 HDHDOI{HOﬁ C
cAbl.

® TOTOBHOCTHIO K JEHUCTBUAM B YCIIOBUSIX HeonpeneIEHHOCTH,
MOBBIIICHUIO YPOBHS CBOEH KOMITETGHTHOCTH Yepe3 MPAKTHYECKYIO JACSITCIBHOCTh, B TOM YHCIIC YMEHHE YYUThCSA Yy APYTHX JIFOACH,
MpruoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMSI, HABBIKM M KOMIICTEHITUN M3 OIbITa IPYTHX;

® HE0OXOAMMOCTHIO B dbopmupoBaHuU HOBBIX 3HAHUH, B TOM
gucie GopMyIMpoBaTh UACH, IIOHATHS, THIIOTE3bI 00 OOBEKTAX U SABJICHUAX, B TOM 4YHCJIE paHee HE W3BECTHBIX, OCO3HABAThH
ne(UIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHE;

® CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMAThL  CTPECCOBYI0  CHUTYallMI0 KAk  BBI3OB,  TpeOyromuin
KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIC peIIcHUS u TCHCTBUSA,
(hopMyIUPOBaTh M OIICHUBATH PUCKH U TTOCIICICTBHSI, OPMUPOBATH OIIBIT.

3.2 METANIPEJMETHBIE PE3YJIbTATHI
MeTtanpenMeTHbIE PE3yIbTaThl OCBOCHUS IPOrPaMMbl y4eOHOTO MpeaMeTa « MaTreMaTrukay XapakTepu3yoTcs OBIaJeHUEM YHUBEPCAIbHbI

MH IMOo3HaBaATC/JIbHbBIMH ,Z[GﬁCTBHHMPI, YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMHA JICHCTBUSIMU u
YHUBCPCAJILHBIMU PEryJIATHBHBIMHA JICHCTBUSIMU.




1) YauBepcajibHbIe MO3HABATEIbHBIE NeiiCTBHSI 00€CICUNBAIOT (POPMHUPOBAHKE 0A30BbIX KOTHUTHBHBIX MPOIECCOB 00YYarO- ITUXCS
(ocBOEHHE METOAOB MO3HAHUS OKPYKAIOILET0 MUPA;
IPUMEHEHUE JIOTHYECKUX, UCCIEA0BATEeIbCKUX Olepaluii, yMeHuil pabotatb ¢ uHbopmarmei).

ba3oBble ornueckue NeiCTBUS:

*  BBIIBJIITH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU MATEMATUYECKUX OOBEKTOB, TOHATUI, OTHOIIEHUN MEXTY
MOHATUSIMHU; (DOPMYJIUPOBATH OTPEACTICHUS TIOHATUI; yCTaHABIUBATh CYIIIECTBEHHBIN MPU3HAK KIacCU(PUKAIINK, OCHOBAHUS IS
00001IEHNS ¥ CPaBHEHUS, KPUTEPUH MPOBOJIMMOTO aHAJIN34;

*  BOCHPHHUMATh, POPMYJIHUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIIbHBIC U OTPUIATCIIbHbIC, AUHHYHBIC, YACTHBIC U
o0111e; yCaoBHBIE;

¢  BBIABJITH MAaTCMATHYCCKHUC 3dKOHOMCPHOCTH, B3AUMOCBA3U U ITPOTHBOPCUUA B (baKTaX, JaHHBIX, Ha6JIIO,Z[CHHHX )51
YTBCPKACHUAX  IIPCJIaraTb KpUTCPUU IJIA BBIABICHUA SaKOHOMepHOCTeﬁ u HpOTHBOpG‘lI/Iﬁ;

¢ JCJIaTb BBIBOJALI C UCITIOJIB30BAHHUECM 3dKOHOB JIOTUKHW, JICAYKTHUBHBIX1 HHAYKTHUBHBIX YMOSaKJIIOLIeHI/If/'I, YMOSaKJII-O‘-ICHI/Iﬁ 110 aHaJIOTUH

* pa30upaTh J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKAECHUH (MPSAMbIE U OT MPOTUBHOTO), MPOBOJAUTH CAMOCTOSITEIBHO
HECJIOKHBIE I0Ka3aTeNbCTBA MaTEMAaTUUYECKUX (DaKTOB, BHICTPAUBATh apTyYMEHTALUIO, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPBDIL;
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh CIIOCOO pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BapUAHTOB PEIICHUs, BEIOUPATh HauboJee MOAXOIIIUNC YU
€TOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie ncciaenoBarelbCKUe JTENCTBUS.

*  HCIOJI30BaTh BOIIPOCHI KaK MCCIIEI0BATEIbCKUNA HHCTPYMEHT
No3HaHMs; GOPMYJIMPOBATH BOIPOCHL, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO YCTAaHABIMBATh HICKOMOE U JIAHHOE,
(dbopMHUpOBaTh TUNIOTE3Y, APIYMEHTUPOBATH CBOIO MO3ULIUI0, MHEHUE;

* TPOBOAWTH MO CAMOCTOSATEIHHO COCTABJICHHOMY ILIaHY HECIOKHBIM DKCIIEPUMEHT, HEOOIBIIIOE MCCIIEOBAHNUE 10 YCTaHOBIICHHUIO

0COOEHHOCTEN MaTeMaTH4YeCKOro 00bEKTa, 3aBUCUMOCTEH 00BbEKTOB MEXKITy COOO0M;

*  CaMOCTOSITENBHO (OPMYIUPOBATH 000OIIEHHUS ¥ BHIBOABI TIO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHMS, UCCIICIOBAHMS,

OILIEHMBAThH JOCTOBEPHOCTH MOTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA,

® TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBABUTATh MPEIIONOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmarimeit:

*  BBIABIATH HEJJOCTATOYHOCTD U M30BITOYHOCTHh MH(POPMAIINH, TaHHBIX, HEOOXOAUMBIX JIJIsl pEIICHUs 3a/1a4H;

*  BBIOMpATH, AaHATU3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATH MH(OPMAIMIO PA3IMYHBIX BUJIOB U ()OPM MPEICTABICHUS;




e BBIOMpaTh (hopMy MpeAcTaBiICHUS HH(DOPMALIUU U UIUTIOCTPUPOBATH pelIaeMble 3aJja4 CXeMaMHU, IuarpaMmMaMu, WHOHM rpadukoil u
X KOMOMHALIUSIMU;
*  OUEHHUBATH HAEKHOCTH MHPOPMALIUU 110 KPUTEPUSIM, MPEIIOKEHHBIM YUUTEIEM WK CHOPMYIMPOBAHHBIM CAMOCTOSITEIBHO.

2) YHuBepcajibHble KOMMYHUKATUBHBIE IeiCTBHS 00€CTIEUNBAOT CHOPMHUPOBAHHOCTh COIMMAIILHBIX HABBIKOB O0YUYaOIIIUXCSI.

Oo6mienue:
*  BOCHPHUHUMATH U (OPMYIIHPOBATH CYKJICHHUS B COOTBETCTBHH C YCIIOBHSIMU U LEIISIMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO

BBIpaKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEUICHUs 3aJaud, KOMMEHTHUPOBATh
MOJy4YEHHBIA pe3ybTar;
* B XOJIe OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbI, IIPOOJIEeMBbI, peIIaeMoil 3a/laud, BBICKA3bIBaTh HJCH,
HaIICJICHHBIC Ha MIOUCK PEIICHUS; COTTOCTABIISITh CBOU CYXKIACHUS C CYXKJISCHUSIMH APYTUX YYaCTHUKOB JUAJIOTa, 00HAPYKUBATh Pa3Inune
1 CXOJICTBO MO3HUIINIMA; B KOPPEKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKCHUS;
* TPEACTABIATh PE3yJbTAaThl PEIICHHWS 3aJlaud, SKCIECPUMEHTa, HCCISIOBAaHUs, IMPOEKTa; CaMOCTOSTEIbHO BBIOMpaTh Gdopmar
BBICTYILJICHHUS ¢ YUETOM 3aJ1a4 MIPE3CHTAIIMN U OCOOCHHOCTEH ayIMTOPHH.

CoTpyIHHYECTBO:

* TIOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHAMBHUAYaJIbHOW paOOThI IPU PEIICHUHN YUECOHBIX
MaTeMaTUYECKHX 3aJla4y; MTPUHUMATh 11€JIb COBMECTHOMN JIEATEIbHOCTH, IJIAHUPOBATH OPTAHU3AIMI0 COBMECTHOM PaOOTHI, pacipeesaTh
BUJIbI palbOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC U pe3ybTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTOJICH;

* y4YacTBOBaTh B TPYyHIOBBIX (opmax paboTel (0O0CyXkaeHUs, 0OOMEH MHCHHSIMH, MO3TOBBIE IITYPMbI W JIp.); BBIMOJHSITH CBOO
9acTh padOThl U KOOPAMHHUPOBATH CBOM JICMCTBUS C JPYTMMHU YJICHAMM KOMaHIbI; OIICHHWBATh KauyeCTBO CBOETO BKJIaja B OOIIMIA
MPOAYKT IO KPUTEPHUSAM, CPOPMYTUPOBAHHBIM yIaCTHUKAMU

B3aMMOJICHCTBUS.

3) YHuBepcaJjibHbIE PeryJsiTUBHbIE
AedcTBUSA 00eCIEUNBAIOT POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK U )KM3HEHHBIX HaBBIKOB JTMUHOCTH.

CamoopraHusanus:
*  CaMOCTOSITEIBHO COCTaBJISATh TJ1aH, ITOPUTM petieHust
3aj1auu (WM €ro 4acTh), BELIOUPATh CIIOCOO PEIICHUS C YUETOM UMEIOIITUXCS pecypcoB u COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOpMAIIHH.

CaMOKOHTPOJIb.
*  BJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpOliecca U pe3yibTaTa PEIIeHUs] MaTEeMaTHUYEeCKON 3a/1auu;




*  TpPEABUACTH TPYAHOCTH, KOTOpBIE MOTYT BO3HUKHYTb npu
pEIIeHUH 33]]a41, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBEHOBBIX  OOCTOSITENIbCTB, HAWJEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIHOCTEW;

* OIEHUBATh COOTBETCTBHE pe3yJibTaTa JEATEILHOCTH IOCTABJICH- HOM L€ U YCJIOBHUSM, OOBSICHATH HMPUYMHBI JTOCTHIKCHHS
WJIM HEJIOCTUKEHUSI 1IeJIN, HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

3.3 HVIAHUPYEMBIE NPEIMETHBIE PE3YJIBTATBI OCBOEHUA KYPCA <MATEMATHKA» (ITO 'OJAAM OBYYEHWS)

OcBocHue y‘-IC6HOF 0 KypcCa «MaremaTrka» B 5—6 Kj1accax OCHOBHOM  IITKOJIBI JOJIDKHO o0ecreynBaTh JOCTHKCHHUC  CIICAYIOIIHX
MMpCAMCTHBIX 06p330BaTeJII>HI)IX PE3YIIbTATOB:

5 kJacce

Yucna u gviuucnenusn
e [loHumaTh U NPaBUIBLHO YNOTPEOISATH TEPMUHBI, CBSI3aHHBIE C HATYPAJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMU IPOOSM
U.
e (CpaBHHMBAThH U YIOPSIOYMBATH HATypalbHbIC YUCIIA, CPABHUBATHB MPOCTEUIITUX CITydasix 0OBIKHOBEHHBIE TPOOH, I€CATUYHBIEC 1poOU

e (COOTHOCHUTH TOYKY Ha KOOpJIMHATHOU (uncnoBOiN) PSIMOU c
COOTBETCTBYIOIIMM €1 YMCIIOM U U300pakaTh HATypaibHbIC YUCIA TOUKAMHU HA KOOPAMHATHOW (UMCIIOBOM) MPSMON.

e BrmonaHaTh apudpMeTndeckre 1eHCTBUS C HATypajJbHbIMU YHCIIAMU, C OOBIKHOBEHHBIMH JPOOSMHU B MPOCTEUIINX CIyYasX.

e BpIOJHATE MPOBEPKY, NPUKUIKY PE3YJIbTaTa BEIYUCICHUN.

e OKpyIJIATh HATYypaJbHbIE UYMCIIA.

Pewenue mexcmosvix 3adau
e Pemarh TEKCTOBBIC 3aJauyM apu(PMETHYCCKUM CIIOCOOOM M C IIOMOIIBI0 OPraHM30BAHHOTO KOHEYHOro Iepebopa Bcex
BO3MOJKHBIX BADHAHTOB.
e Pemiars 3amaun, comepKalue 3aBUCUMOCTH, CBA3BIBAIOIINE BEIIMYUHBL
a) CKOpOCTb, BPEMsi, PaCCTOSIHHE;
b) meHa, KOJIMYECTBO, CTOUMOCTb.
e llcmosb30BaTh KpAaTKUE 3AMCH, CXEMbI, TAOJIHUIbI, 0003HAYCHHUS [IPH PEIICHUH 3a/ad.




e [lonp30BaThbCs OCHOBHBIMH CAMHUIIaMH HU3MEPCHUSA: OCHBI,
MAacCChI; PaCCTOAHMA, BDEMCHH, CKOPOCTH,; BbIpAKATh OAHW CANHUIBI BEJIMYNHBI 4CPC3 JIPYTUC.

L HSBHCK&TB, AHAJIM3UPOBATH, OLICHUBATDH I/IH(I)OpMaHI/I}O, MpeaACTAaBJICHHYIO B Ta6HI/IH€, Ha CTOJIOUATOM JuarpamMmce,
HHTCPIIPCTUPOBATD MPCACTABJICHHBIC JaHHBIC, UCITI0JIb30BAaTh JAHHBIC IIPU PCIICHUN 3aaa4.

Haznsaounaa zeomempus
e [losb30BaThCsi TEOMETPUUECKUMHU MOHSITUSIMU:
TOYKa, MpsMasi, OTPE30K, Jy4, Yrojl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
e [IpuBoauTh MpUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOMUX (POPMY M3YUEHHBIX IT€OMETPUUYCCKUX (DUTYD.

¢ lcnonp30BaTh TEPMUHOJIOTHIO, CB3AHHYIO
) C yriamu: BepIIHHA, CTOPOHA,
b) ¢ MHOTOYTOJNILHHKAMU: YTOJI, BEPIINHA, CTOPOHA, THATOHAIIB;
C) C OKPY>KHOCTBIO: PAJHyC, JUAMETP, IICHTP.
e 1300pakaTh U3yYCHHBIC TEOMETPUYECKUE (PUTYPHI HA HEJIMHOBAHHOW U KJIETYATON Oymare ¢ MOMOIIbIO HUPKYJIS U JIMHEHKH.
e HaxomuTh UIMHBI OTPE3KOB HEMOCPEJACTBCHHBIM HW3MEPCHHUEM C MOMOIIBIO JHHEHKH, CTPOUTH OTPE3KU 3aJaHHOHM JJTUHBI,
CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajiuyca.
e lcnonp30Barh CBOWMCTBA CTOPOH U YTJIOB MPSIMOYTOJIBHHUKA, KBa[paTa JIJIsl KX MOCTPOCHUS, BBIYUCIICHHS TUIOIA N 1 TIEPUMETPA.
e BbuuciATh mepuMeTp M IUIONMANb KBAJApaTa, MPSIMOYTOJIbHHUKA,DUTYp, COCTABJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4YHCIC
¢buryp, n300paxEHHBIX Ha KJIETYaTON Oymare.
e [lomp3oBarhcs OCHOBHBIMHU METPHYCCKHMHU e IMHULIAMH
U3MEPEHHS JUTMHBI, TUTOIIA/IN; BRIPAXKATh OJTHH CIIUHHIIBI BETUUUHBI Yepe3 JAPyTHeE.
e PacmnosnaBath napauienenurne/, Kyo:
) MCMOJIb30BaTh TCPMHUHOJIOTHIO: BEpIINHA, peOPO rpaHb, U3MEPEHHUS;
b) HaxoauTh M3MepeHHsTapaIe/Ienuea, Kyoa.
e Brruucisats 00pEM Ky0a, mapaiesenumeia no 3aJaHHbIM H3MEPEHUSIM, MOJIb30BATHCS CIUHUIIAMH U3MEPEHUs 00BbEMA.
e Pemars HECIOKHBIEC 3a/1a41 HA U3MEPEHUE TCOMETPHUUCCKUX BEIUUNH B MPAKTHYCCKUX CHUTYaIUsX.

6 KJIace

Yucna u eptuucienus
e 3HaTh 151 IIOHUMATh TEPMUHBI, CBSI3aHHbBIE Cc Pa3JIUYHBIMU
BHJIAMH YHUCEJ M CIIOCOOAMH HX 3aITMCH, IIEPEXOIUTH (€CIU 3TO BO3MOXKHO)OT OJHOM (hOPMBI 3aIIMCH YHCIIA K JIPYTOM.
e (CpaBHMBATH U YIIOPSIAOUMBATH IIEJIbIC YHUCIIa, OOBIKHOBEHHBIC U JIECTUYHBIC APOOH, CPAaBHUBATH YKCIIa OJTHOTO M Pa3HBIX 3HAKOB.




L BI)IHOJ'IH}ITB, codeTrasa YCTHBIC U IMCbMCHHEIC HpI/IéMBI, apI/I(bMeTI/ILIeCKI/IC ,Z[GﬁCTBI’IH C HaTypaJbHbBIMM MW MLCJIbIMHU YHCIIAMH,

OOBIKHOBEHHBIMH U IECATUYHBIMU TPOOSMH, TOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YUCIAMHU.

e Bpuucnare 3HAYCHUS YHCJIOBBIX BBIPAKECHUH,
MIPUKUJKY U OLEHKY pe3yJIbTaTa BBIYMCIICHHI; BEIIOJHATh IPEOOPA30BaHUsl  YHUCIOBBIX  BBIPAKEHUH  Ha
apu(pMETHIECKUX JICHCTBU.

e COOTHOCHUTH TOUKY HA KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOLIUM €1 YHCIIOM.

e l300paxarh yuciia TOUKAMHU Ha KOOPAMHATHOM MPSIMOM, HAXOJUTh MOJYJIb YUCIIA.

e (COOTHOCHUTH TOYKH B HpHMoyFOHLHOﬁ CUCTCMC KOOPpAHWHAT C KOOpAWHATAMU 9TOM TOYKHU.
L OprrJ’IfITb OCIbIC YKUCIa U JCCATHUYHBIC I[pO6I/I, HaXOaUuThb HpI/I6J'H/I)KCHI/I$I YHUCCII.

Yucnosvle u_OyK8eHHbBIE GbIPANHCCHUS

[Tonumats u yHOTpC6J'I$ITB TCPMUHBI, CBA3aHHBIC C 3alIMChIO CTCIICHU YUCJId, HAXOAUThb KBaJApaT 1 KY6 qHucia, BBIYUCIIATH

3HAa4YCHMUA YHUCIIOBBIX BI)Ipa)KGHI/If/'I, COACPKAIKUX CTCIICHHU.

[Tonb30BaThCS MPU3HAKAMU ACIUMOCTH, PACKIAAbIBATh HATYPAJIbHBIE YHCIIA HA TPOCTHIE MHOKUTEIH.
[Tonb30BaThCs MACIITAOOM, COCTABIIATH MPOMOPLIMHA U OTHOLIEHUS.

OCHOBE

BBITIOJIHATH
CBOMCTB

Hcnonb3oBaTh OyKBbI sl 0003HAYEHUS YMCEN IIPU 3alUCH MATEMAaTHUYECKUX BBIPAKEHUH, COCTABIIATh OyKBEHHBIE BHIPAXKECHUS U ()
OpMYJIbl, HAXOJAUTh 3HAUEHUSI OYKBEHHBIX BBIPAKEHUH, OCYILIECTBIISISI HEOOXOAUMbIE MMOACTAaHOBKU U NMPeoOpa30oBaHMUsL.

Haxonuts HeM3BECTHBIM KOMIOHEHT PABEHCTBA.

Pewienue_mexkcmogvix 3adau

Pemrath MHOTOIIArOBBIE TEKCTOBBIC 3a7]a4l apU(METHUECKUM CIIOCOOOM.

Pemate 3amaun, CBSI3aHHBIE C OTHOIICHUEM, IMPOIMOPIIMOHAIBLHOCTHIO BEJIWYHH, MPOIEHTAMH; peliaTh TPU OCHOBHBIC 3aadM
Ha JpOOU U TPOICHTHI.

Pemarhb 3amaun, copepkaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINEC BEJTMUNHBI:
a) CKOPOCTh, BpEeMsl, PaCCTOSIHHE,
b) nieHa, KOJaMYECTBO, CTOMMOCTD;
C) IPOU3BOIUTEIILHOCTD, BpeMsi, 00bEMa paboOTEHI,

HCIIOJIb3YA apI/I(I)MeTI/I‘—IeCKI/Ie I[GI;'ICTBHSI, OLICHKY, MPUKHUAKY, ITOJIB30BATLCA CAMHUIAMUN U3MCPCHUA COOTBCTCTBYIOIIMX BCJIMYMH.

CocTtaBnsaTh 6y1(BeHHI>Ie BBIpAXXCHUA 110 YCJIIOBHUIO 3ad4H.

W3Bnekats wuHGOpMANHMIO, TPEACTAaBICHHYI0 B Ta0nWiax, Ha JUHEHHOM, CTOJOYaTOW WM KpPYroBOWM JWarpammax,
MHTEPIPETUPOBATH MIPEJACTABICHHBIEC TAHHBIE; UCMO0JIL30BaTh JJAHHBIE IPU PEUICHUM 3a]1a4.

[IpencraBnsaTs HHGOPMAIIUIO C TTOMOIIBIO TAOIUII, TMHEHHON U CTOI0YATON AUArpaMM.

Haznaonasn ceomempus




e JlpuBomuTh mNpHUMEPHl OOBEKTOB OKPYKAIOUIETO MHUpPA, HMMEOMMX GOPMY H3YUYEHHBIX TI'E€OMETPUYECKHX IUIOCKHX |
MPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PABHBIX U CUMMETPUYHBIX (Uryp.

e U300paxkaTh C MOMOIIBIO IUPKYJIS, TUHEWKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN M KJIETYaTON Oymare H3y4eHHbIE IJIOCKHE
reoMeTpuueckue QUrypbl U KOH(QUTYpaluu, CAMMETPUYIHBIE (PUTYPHI

e [lonp30BaTbcs TEOMETPHUUECKUMHU TOHATHUSMU: PABEHCTBO (DHUTYp,CHMMETPHS; HCIIOIb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C
CUMMETPHEN: OCb CHMMETPUU, IEHTP CUMMETPHHU.
e Haxonuts BEJIMYMHBI YIJIOB W3MEpPEHUEM c ITOMOIIIBIO
TPAHCIIOPTUPA, CTPOUTH YTJIbl 3aJaHHON BEJIMYMHBI, ITOJIH30BATHCS MIPU PELIEHUN 3a/lad TPaJyCHOM MEpOM YIJIOB; paclo3HaBaThb Ha
YepTekKax OCTPBIM, NPAMOM, Pa3BEPHYTHIM U TYIIOW YIJIbI.
e BpUHUCIATE JJIMHY JIOMaHOW, IEPUMETP MHOIOYIOJIbHMKA, I0JIb30BaTbCS EAWHUIAMU W3MEPEHUs UIMHBI, BBIPAXKATh OIHU
€IMHUIBI U3MEPEHUS JJIMHBI Yepe3 JIPyTHe.
e Haxonuts, UCTIOIB3Ys YEPTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSL:

a) MEXIY ABYMS TOYKAMH,

b) oT ToukH ;10 IPSAMOIA,

C) JUIMHY ITyTH Ha KBaJPaTHOM CETKe.
e BpruuciaTs miomaas GUryp, COCTaBIEHHbBIX U3 MPSIMOYTOJIbHUKOB, UCTIOJIb30BaTh pa30reHNE Ha MPSIMOYTOJILHUKH, HA paBHBIC PUTY
PBI, TOCTPAMBaHUE 10 IPSMOYTOJIbHUKA; IT0JIb30BATHCSA OCHOBHBIMU €AMHUIAMHU U3MEpEHUS TJTOLIA/H; BBIpAXKATh
OJIHU €IMHULIBI U3MEPEHUS TIJIOMIAAU YEPE3 IPyTHE.
e Pacrno3HaBaTh Ha MOJIEIISIX U M300pAXKEHUSIX MUPAMUTY, KOHYC, IMJIMH]IP, UCTIOIB30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, pedpo, TpaHb, OCHOBAHUE, pa3BEPTKA.
e N300paxaTh Ha KJI€TYAaTON OyMare mpsiMOYTroJIbHBIN Napaijieenune]l.
e BpuucisTe 00BEM PSAMOYTOJILHOTO napajuiesenunesa,
Ky0a, MoJIb30BaThCsl OCHOBHBIMU €IMHUIIAMU U3MEPEHUs 00bEMA; BhIpaXaTh OJJHU €IMHUIIBI U3MEPEHUST 00bEMA Yepes IpyTHe.
e Pemarte HECIIOXKHBIE 3314/ HA HAX0XKJAECHUE T€OMETPUUYECKUX BEJIIMYUH B MPAKTUYECKUX CUTYALUSX.

3.4 NJIAHUPYEMBIE NPEAMETHBIE PE3YJIBTATBI OCBOEHUSA KYPCA «AJITEBPA» (ITIO T'OJIAM OBYUYEHMUS)

OcBoenne yuyeOHOTO Kypca «AnreOpa» Ha YpOBHE OCHOBHOrO OOIEro oOpa3oBaHMS JIOJDKHO OO0eCIeurnBaTh JIOCTHIKCHHUE
CJIeMYIOIIUX MPEMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

7 KJace



YQucaa u gviuucienus

BrImonHsaTh, coueTrast yCTHbIE ¥ MIUCbMEHHBIE TPUEMBI, apu(pMETHUECKHUE IEHCTBUS C PAllMOHATIBLHBIMU YUCIIAMHU.
HaxonuTe 3HAau€HHs YHUCIOBBIX BBIPAXKEHUH; NPUMEHATh Pa3HOOOpa3Hble CIOCOOBI M MPUEMBI BBIUMUCICHUS 3HAYECHUN

JPOOHBIX BBIPAXKEHUH, COJIepKAITUX OOBIKHOBEHHBIC U JIECSITUYHBIC APOOH.

[lepexoauTh OT OHON (POPMBI 3aMHUCH YUCEIT K APYTOM:
a) TpeoOpa3oOBBIBATH JACCATUYHYIO TPOOb B OOBIKHOBEHHYIO,
D) OOBIKHOBEHHYIOB JICCATUYHYIO,
C) B4YAaCTHOCTH B OECKOHEUHYIO JECATUYHYIO JPOOb.
CpaBHUBaTh U yHOpSAJ0YHMBATh PALIMOHAIBHBIE YUCIIA.
OKpyrysTh yncia.
BBINOJIHATD NPUKKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYEHHUI YMCIIOBBIX BBIPAKEHUM.

BrimoaHaTh I[eﬁCTBHH CO CTCIICHAMMU C HATYypPaJIbHBIMHU ITOKA3aTCIISIMU.
HpI/IMeHHTI) IMPpU3HAKH ACIIMMOCTH, PA3JIOKCHUC HAa MHOKXUTCINHATYPAJIbHBIX YHCCII.
Pematn IMPaKTHUKO-OPUCHTUPOBAHHBIC 3aJa4u, CBsI3aHHBIC C

OTHOIICHNECM BCJINYHNH, ITPOIIOPHHUOHAIIbHOCTBIO BCJINYHH, IIPOLUCHTAMU ; MHTCPIIPCTUPOBATD PE3YJIbTAThI PCIICHU:A 3aa4 C yqéTOM oIr'paH
H‘lGHHﬁ, CBSI3aHHBIX CO CBOMCTBaMu paccMaTpuBaACMbIX 0OBEKTOB.

Anzeopauueckue 6vblparceHus

e lcnonp3oBaTh alreOpandecKyro TEPMUHOJIOIHIO U CUMBOJIMKY, IPUMEHSATH €€ B IPOLIECCE OCBOEHUS Y4eOHOTO MaTepHaa.

e Haxoautb 3HaueHUs1 OyKBEHHBIX BBIPAKEHUI NMPU 33JaHHBIX 3HAUCHUSAX MEPEMEHHBIX.

e  BrInonHATh Npeodpa3oBaHMs LENIOT0 BHIPAXKEHHS] B MHOTOWIEH MPUBEIECHUEM MOJA00HBIX CIaraeMblX, pACKPbITUEM CKOOOK.

e BpINOJIHATH YMHOXXEHHE OJHOWIEHAa Ha MHOTOWIEH MU MHOTOWIEHAaHa MHOTOYICH, MPUMEHATh (POpPMYJIbl KBajpara CyMMbl U
KBaJpaTa pa3HOCTH.

e OcCyUIeCTBIATh PA3N0KEHHE MHOTOWICHOB HAa MHOXHUTEIM C TIOMOUIBIO BBIHECEHUS 32 CKOOKM OOLIEro MHOMKHUTENS,
IpyHIUPOBKU CIAraeMbIX, TPUMEHEHHUsT (POPMYJT COKPAIIEHHOTO YMHOKECHHS.

e [IpumeHaTh MpeoOpa3oBaHKUs MHOTOWICHOB JJISl PELICHUS PAa3IMYHbIX  3a/Jad M3 MaTeMaTHKH, CMEXHBIX TPEIMETOB, U3
peaIbHON IPAKTUKU.

e lcnonb30BaTh CBOMCTBA CTENEHEW C HATYPaJIbHBIMU MOKA3aTEIsIMU U1 TPeoOpa30BaHUsI BbIPAKECHUM.

Ypaenenusa u nepasencmea

e PemaTe JMHEHHBIE YpAaBHEHHUS C OJHOM IEPEMEHHOM, NPHUMEHSA NpaBUja IEpexoa OT UCXOJHOTO YpPaBHEHUSA K
paBHOCWIBHOMY eMy. [IpoBepATh, SABISIETCS JIM YUCIO KOPHEM YPaBHEHUS.
o [Ipumensars rpadudyecKkre METOABI IPHU PEIICHNN JTUHEHHBIX YPABHCHU U UX CHUCTEM.



e [loxOupare npuMepsl ap YUCE, ABISIOUIMXCS PEILICHUEM JINHEHHOIO YPaBHEHHUS C JByMs IEPEMEHHBIMHU.

e Crpouth B KOOPAMHATHOW TUIOCKOCTH TpaduK JUHEHMHOrO YpaBHEHHS C IByMs MEPEMEHHBIMH; MOJIb3YsCh TpapuKoM,
IPUBOJUTH IIPUMEPHI PELICHUSI YPABHEHHUS.

e Pemarb cucTemMsl ABYX JIMHEWHBIX YPAaBHEHUH C IByMsl IEPEMEHHBIMH, B TOM YHCJE TpadUUIECcKy.

e (CoCTaBIIATh M pELIATh JMHEHHOE YpaBHEHHE WJIM CHUCTEMY JIMHEWHBIX YPAaBHEHHH MO YCJIOBHIO 3a/1a4d, MHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/Ja4d IOJIYYEHHBIA PE3yNbTaT.

Koopounamot u_2paguxu. @ynkyuu
e N300paxarh Ha KOOPAMHATHON MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM, JTy4YH, OTPE3KU, HHTEPBAJIbI.
e 3anuchIBaTh YUCIOBbIE MPOMEKYTKH Ha alreOpanvyeckoM S3bIKE.
e OrMeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAMHATAM; CTPOUTH Ipa@uKu TUHEHHBbIX QyHKIMI. CTpouTh rpadu
K yakmum y = lx .
e OmnuchIBaTh C MOMOIIBIO (DYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX1Y BETUUHMHAMMU:
a) CKOpOCTb, BpeMsl, pACCTOSTHHE;
b) 1ieHa, KOJIMYECTBO, CTOMMOCTD;
C) TPOM3BOAUTEILHOCTD, BPeMs, 00bEM pabOTHI.
e Haxonuts 3HaueHHe QYHKIMU 110 3HAYEHUIO €€ apryMEHTAa.
e [lonumars rpaduueckuit croco0 IIPEACTABIICHHUS " aHanusa
nH(pOpMaLMKU; U3BJIEKATh U UHTEPIIPETUPOBATH HH(POPMALINIO U3 TPApUKOB peabHbIX MPOLECCOB U 3aBUCUMOCTEH.

8 kJiacce

Yucna u evluucnenus

e lcnosnb30BaTh HAYAIBHBIE NPEICTABICHUS O MHOXKECTBE IEVCTBUTEIIBHBIX YUCEN I CPABHEHUs, OKPYIJICHUS U BBIYUCIICHUN;
M300pakaTh JEUCTBUTEIbHBIE YHCIA TOYKAMHU Ha KOOPAUHATHON TPSIMOM.

e [IpumensrTs IIOHSTHE apupMETHYECKOT0o KBaJIpaTHOT'O KOPHS;
HAXOAUTh KBaJApaTHbIE KOPHU, UCIOJB3YS IPU HEOOXOIUMOCTH KaIbKYJISITOD; BBIIOJIHATD npeoOpa3oBaHus BBIPAXKCHUU,

coAepKallMX KBAJAPATHBIE KOPHH, UCMOJIb3Ysl CBOMCTBA KOPHEW.
e lcnonp30Bath 3anucy OONBIIMX U MAJIBIX YUCEIT C TIOMOIIBIO JECATUYHBIX Apobei u crenerert yucna 10.

Anzedpauueckue eviparcenus
e [IpuMeHATPH MOHATHE CTEIICHHU C IEIbIM ITOKA3aTeIeM,  BBITOJHATh TIPEOOpa30BaHUs BBIPAKCHUH, COJEPKAIIUX CTCICHU C
LEJIBIM TI0KA3aTEJIEM.




¢ BhINOIHATH TOXIECTBEHHBIE TPE0OPa30BaHNs PALIMOHATIBHBIXBBIPA)KEHUH HAa OCHOBE TpPaBWI JEHCTBUH HaJ MHOTOYIEHAMH
U aIreOpanvdecKuMu JpoosiMH.

L PaCKJ'IaI[BIBaTB KBElI[pElTHBII?I TpéX‘-IJIeH Ha MHOKHUTCJIH.

e [Ipumenars mnpeoOpa3oBaHUs BBIPAKEHUM I pPELICHUS pa3jMuYHBIX 3aJad M3 MaTEeMaTUKH, CMEXHBIX IPEIMETOB, W3
pEeaIbHOM MPAKTUKH.

Ypaenenus u nepasencmea

e Pemiath HHHeﬁHBIe, KBaJIpaTHBIC YPABHCHUA W PAOMWOHAJIBHBIC YPABHCHUS, CBOJIAINIHMCCA K HHUM, CHCTCMbI JIBYX ypaBHCHI/Iﬁ C
ABYM:A IICPCMCHHBIMU.

e [IpoBoauTh mpocTeilline HUCCIENOBAHHUS YPaBHEHUH M CHCTEM YPAaBHEHHI, B TOM YHCIE C IPUMEHEHHEM TpapuUyecKux
npeJcTaBiIeHU (ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WK CUCTEMAaYyPABHEHUN PELIEHUsI, €CIIU UMEET, TO CKOJIbKO, U Tp.).

e [lepexomuTe OT CiIOBECHOW (DOPMYIMPOBKM 3aJaud K €€ ajreOpandeckoldl MOJEIM € INOMOULIBI) COCTaBJIECHMSI YPABHEHHS WM
CUCTEMBI YPaBHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJlayyl II0JIyYEHHBIN pe3yJIbTar.

e [IpumeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB ISl CDABHEHHS, OLICHKH; pPENIaTh JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOMN
Y UX CUCTEMBI; 1aBaTh IPaPUUECKYI0 MIUTFOCTPALIMIO MHOYKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

Dyukyuu

e [loHnMaTh M UCTIOIB30BATH (PYHKITMOHAIbHBIC TIOHITHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHNUS);
k

= 2 3
e Crpourts rpaduxu pynxmmit y =KX,y =kx +b,y=x,y=a% +bx+c,y=%*,y= Vx, y= [X|, onpenensiTh CBOMCTBA (QYHKITHIA.

9 kJacce

Yucna u gpruucnenus
e (CpaBHMBATH U YIOPSAOUYUBATH PALlMOHAIBHBIE U UPPALIMOHAIBHBIE YKCIIA.
e BpINoJgHATH apupMeTHIECKUE JNEUCTBUS c
palMOHAIbHBIMU, COYETAs] YCTHBIE U MUCbMEHHBIE TPUEMBI, BHITIOJHITH BBIYMCICHUSI C UPPALIMOHATIbHBIMU YHCIIAMU.
e HaxonuTth 3HaUYEHUS CTENEHEN C UEJIBIMU MOKA3aTEIISIMUA U KOPHEN; BBIUUCIISTh 3HAUEHUS YUCIIOBBIX BBIPAKEHUM.

® OprrHHTB )ICIZCTBHTCHBHBIG 4ucCiia, BBIIOJHATDb IPUKHUAKY pE3yJibTaTa BBI‘IHCJ'ICHHfI, OIICHKY YHCJIOBBIX Bblpa)KeHHﬁ.

Ypaguenusa u_nepagencmea
e Pemiars nTuHeHbIE U KBAApPATHBIE YPABHEHUSI, YPABHEHUS, CBOASIINECS K HUM, TPOCTEHIIINE APOOHO-paIlMOHATIbHBIE YPABHEHUS.




e Pemarth CUCTEMBI JBYX JIMHEWHBIX YpaBHEHHUI c JIBYMsSI
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJIHO YPABHEHUEHE SIBJIICTCS IMHEUHBIM.

e Pemate TekcToBbIE 3aauM aNreOpandecKUM CIOCOOOM C TOMOIIBIO COCTABJICHUS YPaBHEHHUS WJIM CHUCTEMbI JIBYX YpPaBHEHHM
C AByMs NIEPEMEHHBIMH.

e [lpoBoauTh mNpOCTEHIINE WCCICIOBAHUS YypaBHEHUM M CHCTEM YpaBHCHHM, B TOM 4YHCJIE C MPUMEHEHHEeM Tpaduieckux
MIpEJCTaBICHUN (YCTaHABINBATh, UMEET JIM YPABHEHUE UJIU CUCTEMAYypPaBHEHUN PELICHUSI, €CJIM UMEET, TO CKOJIbKO, U TIp.).
e Pemiath JMHEWHBIE HEPABEHCTBA, KBAIPATHBIC HEPABEHCTBA;
a) m300pakaTh pelICHUE HEPABESHCTB HA YHCJIOBOU MIPSIMOIA,
b) 3amuchIBaTH pelnieHHE C MOMOIILI0 CHMBOJIOB.
e PemaTh cUCTEMbI TUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIONINE KBAAPATHOE HEPABEHCTRBO;
a) u300paXkaTh PeIICHHECUCTEMbl HEPABEHCTB HA YHCIOBOM MPSIMOH,
b) 3amuchIBaTH perieHne ¢ MOMOIIBI CHMBOJIOB.
e lcnosb30BaTh HEPABEHCTBA MPU PEUICHUM PA3IUYHBIX 3a7ad.
e Pacrno3HaBaTh PYyHKIUHM U3yYEHHBIX BUIOB. [loKka3bpIBaTh CXEMaTUUECKU PACIIOIOKEHHUE Ha TUIOCKOCTH TpauKOB QyHKIIMI BUA:
k

- 2 3
y=kx,y=kx+b,y=x,y=a%¥ +bx+cy=*y= Vx, y= |X| B 3aBECHMOCTH OT K03((HUIIUCHTOB, OMKCHIBATh CBOMCTBA ()yHKIIHIA

e Crpouth U U300paXkaTh CXEMATUYECKU I'papUKH KBAaIpaTUYHBIX (QYHKIMI, OMUCHIBATh CBOWCTBA KBAAPATUYHBIX (DYHKIMN MO UXT
padukam.

e Pacno3naBaTh KBagpaTHIHYO QYHKINIO 11O (hopMyJie, TPUBOAUTH MPUMEPHI KBAAPATHIHBIX (DYHKIMHN U3 peaTbHON
KU3HU, (DU3UKH, TCOMETPHH.

ApudmMerndeckass 1 TeOMETPHYECKAS NPOTPECCHH
e Pacno3naBaTh aprpMETHYECKYIO U TEOMETPUUECKYIO TPOTPECCUH TIPU PA3HBIX CIIOCO0aX 3a/laHusl.

¢ BrimonHATH BEIUKUCIEHUS C UCTIOJIB30BaHUEM (HOPMYJIT N-0T0 WieHa apu(pMEeTUIECKONU U TEOMETPUIECKON MPOTrpeccuid, CyMMbI
MEPBBIX N YJICHOB.

e 3o0OpaxkaTh YJIeHBI TOCIEIOBATEILHOCTH TOYKAMH Ha KOOPIMHATHOMN TJIOCKOCTH.

e PemaTh 3a1a4u, CBSI3aHHBIE C YUUCIIOBBIMHU MOCIIE0BATEILHOCTSIMHU, B TOM YUCJIE 3a/1a4d U3 PEAIbHOW KU3HU (C
HCIIOJIb30BAaHUEM KaJbKYJIATOPA, U(POBBIX TEXHOJIOTHM).

3.5 IVIAHUPYEMBIE INTPEIMETHBIE PE3YJIbTATBHI OCBOEHUA KYPCA «'TEOMETPUN» (11O I'OJJAM OBYUYEHMUSA)




OcBoenue yueOHOro kypca «l'eomerpusi» Ha ypoOBHE OCHOBHOIO OOLIEro o0Opa3oBaHUsl [JIOJDKHO OOecreurBaTh JOCTHKEHUE
CJIEYIOLIMX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB:

7 KJace

e Pacno3naBaTh W3y4YEHHBIE T€OMETPUYECKHE (QUTYpPHI, OMNPEEIATHUX B3aWUMHOE PACIOJOKEHUE, H300pakaTb TEOMETPUUYECKHE
(GUTyphl; BBITIOJHATH YEPTEHKH IO YCIOBHIO 3amadd. V3MepsaTh JWHEWHBIE U YIJIOBBIE BEIWYMHBL. Pemars 3amaum  Ha
BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

o Jlenath rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEIUYHUH MPEAMETOB B PEATbHOM MKU3HHU, Pa3MEPOB IMPUPOJHBIX OOBEKTOB.
PaznuyaTh pazmepbl 3TUX OOBEKTOB MO MOPSAJIKY BEITUYUHBI.

e CTpouTh YEPTEKHU K T€OMETPUUECKUM 3aJa4aM.

o [lonp30BaTbcs  MpU3HAKaMU  PABEHCTBA  TPEYTOJbHUKOB,  HCIOJB30BAaTh MPU3HAKK W CBOMCTBA  PaBHOOEIPEHHBIX
TPEYTrOJIbHUKOB MPU PELICHUU 3a/aY.

e [IpoBOIUTH pacCyXIAEHHUSI C UCIIOJIBb30BAHUEM I'€OMETPUUYECKUX TEOPEM.

e [lonp30BaThCs NMPU3HAKAMU PABEHCTBA IIPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIHaHbl, IPOBEIEHHON K THIIOTEHY3€E IIPSAMOY
TOJILHOTO TPEYTOJIbHHUKA, B PEIIEHUH T€OMETPUUECKUX 3a7aY.

e OmnpenensaTh MapaJUIEIIbHOCTh MIPSMBIX Cc ITOMOILBIO YIJIOB,
KOTOpBIE 00pa3yeT ¢ HUMU cekyias. OnpenensTh NapauieIbHOCTBIIPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJIHOM
PAMOM 10 TOYEK APYTOU MPAMOM.

e PemaTe 3a7aun Ha KJieT4aTON Oymare.

e [IpoBOIUTH BHIUUCICHUSI U HAXOAUThH YUCIOBbIC M OYKBEHHbBIC 3HAUCHUS YIJIOB B F€OMETPUYECKHUX 3a/1agax c
WCIIOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPHU MEPECEUCHUH IBYX Mapasie
BHBIX MPSIMBIX CEKYIIECH. PemaTes npakTuueckre 3aa4d Ha HaX0KAECHUE YIJIOB.

e BrajeTe MOHATHEM TEOMETPUUECKOTO MECTa TOUEK. YMEThb OMNpeNessaTh OUCCEKTPUCY YIia W CEepPeAUHHBIA TEPHEeHIUKYISIp K
OTPE3KY KAK T€OMETPUUECKHE MECTA TOYEK.

o  DopmyIUPOBATH ONpEeaECICHUS OKPY>KHOCTH u Kpyra, XOP/Ibl
Y TUaMETPpa OKPYKHOCTH, MTOJIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSATHh 3TH CBOMCTBA IIPU PELICHUM 3a]1a4.

e BraneTs NOHATHEM OMHUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaxoAuTh €€ 1eHTp. Iloms3oBaThes (akTtamu,dTo
OMCCEKTPUCHI yIJI0B TPEYTroOJIbHUKA [IEPECEKAOTCSA B
OJHOMTOUKE, YTO CEPEAUHHBIC EPIEHIUKYIISIPBI K CTOPOHAMTPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOM TOUKE.

e Bilaserp MNOHATMEM KacaTeJbHOM K OKPYXHOCTH, I0JIb30BATHCITEOPEMOM O IMEPHEHAUKYISIPHOCTA KacaTeabHOW WM pajuyca,
MPOBEAEHHOIO K TOYKE KaCaHUs.

e [lonp30BaThCs MPOCTEUIIMMH T€OMETPUUECKUMHU HEPABEHCTBAMM, IOHUMATh UX NPAKTUYECKUN CMBICIL.



L HpOBOI[I/ITB OCHOBHBIC I'€COMCTPHUUCCKUEC ITOCTPOCHUA C ITIOMOIIBIO HUPKYJIS U JIMHCHKH.

8 Kuiacc

e Pacno3HaBaTh OCHOBHBIE BHUJbl YETBIPEXYTOJLHUKOB, HX DJJIEMEHTBHI, TMOJb30BAThCSI HX CBOMCTBAMU TIPU PEIICHUH
reOMETPUYECKUX 3a]1ay.

e [IpuMeHATH CBOWCTBA TOUYKHM MEPECCUCHUS MEIMAH TPEYTOJIbHUKA (IIEHTPAa MAcc) B pEUICHUU 3a/1au.

e Buaners nonsTHEM cpeaHEN JMHUM TPEYroJbHUKA U Tpanelyu, NPUMEHITh HUX CBOMCTBA MpPU PEIICHUH T'€OMETPUUYECKUX
3agady. [lonp30BaTbCs TEOPEMOM daneca u TEOPEMO 0
MIPOTIOPIIMOHANIBHBIX OTPE3KaX, IPUMEHSTh UX ISl PEIICHUS MPAKTUYECKUX 3a7ad.

o [IpuMeHATH NPU3HAKYU TI0I00US TPEYTOJILHUKOB B PEIICHUU T€OMETPUUECKUX 3a/1au.

o [lonw3oBarbesa Teopemoit [ludaropa juist pemeHrus reoMETPUYECKUX U MPaKTHUYECKUX 3ajad. CTpOUTh MaTeMaTHUYECKYIO0 MO/JIEIbB
MPAKTUYECKUX 3a/1auax, CAMOCTOSITENILHO JeiaTh YePTEXK U HAXOJUTh COOTBETCTBYIOIINE JIJTUHBI.

e BrajgeTs MNOHATHSAMU CHHYCA, KOCHMHYCa W TaHI€HCA OCTPOro Yrja MpsSMOYTrOJbHOIO TpeyroibHuka. llonb3oBaThcs 3TUMMU
MOHATHUSIMU JJISI PELICHUS PAKTUYECKUX 3a/ad.

e Bpmuuciate (pazauyHBIMU - CIIOCOOAMU) IUIOMIAJIb TPEYroJIbHUKA U IUIOMIAQIM MHOTOYTOJIbHBIX Quryp (mosb3ysich, TIe
HE00X0AMMO, KAIbKYJIATOPOM). [IpUMEeHSITh OTyYeHHbIC YMEHUS B TPAKTUYECKUX 3a7a4dax.

e BrajeTe MOHATUSMU BIHUCAHHOTO U IIEHTPAJIBHOTO YIJIa, MCIOJIB30BaTh TEOPEMBbI O BIHMCAHHBIX YrjaxX, Yriax MEXKIy XOpJaMu
(CeKkylMMHM) U yIJjie MEXIy KacaTeIbHON U XOP0i MpH pelIeHUH T€OMETPUUECKUX 3a]1a4.

e Bragers NOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA ONKMCAHHOIO YETBHIPEXYTOJIbHUKA IIPU PELICHUU 3a1a4

e [IpuMeHATH MOJy4YEHHbIE 3HAHMWA HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJENM Ui 3a/Jad pPEAJbHOM KU3HH H
MIPOBOJIUTH COOTBETCTBYIOIIHE BBIYHCIICHUS C IPUMEHEHUEM noaoous u
TPUTOHOMETPUH (TOJB3YSCh, I/I€ HEOOXOUMO, KaJIbKYISTOPOM).

9 Kuacc

e 3HaTh TPUTOHOMETPUYECKHE (DYHKIIMU OCTPBIX YIJIOB, HAXOJIUTHC WX MOMOIIBIO PA3JIMUHbBIE AJIEMEHTHI IPSMOYTOJIBLHOTO TPEYTOJI
bHUKa («pellIeHUe TPSMOYTOJbHBIX TPEYTOJbHUKOBY). HaxoauTs (C NOMOIIBIO KaJIbKYJATOpA) JJIMHBI W YIJIBI JUIL  HE
TaOJIMYHBIX 3HAYCHHMH.

o [lonp30oBaTbes (GopMynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKIECTBOM JUIsI HAXOXKJACHHS COOTHOIIICHHA
MEXy TPUTOHOMETPUYECKUMH BEITUYMHAMU.



e lcnonbs3oBaTh TEOPEMBI CHHYCOB U KOCHUHYCOB TUTST
HAXOXKJEHUS PA3IUYHBIX DJIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOILHUKOBY ), TPUMEHSITh WX TIPH PEIICHUU TEOMETPUUYECKUX 3a
aad.

e Braaers NOHATHSIMH MPEOOPA30BAHUSI MOAOOMS, COOTBETCTBEHHBIX AJIEMEHTOB MOJ00HBIX (uryp. [lonmp3oBaThest cBOWCTBAMU IO/
oOUsI TIPOU3BOJIBHBIX (UTYP, YMETh BBIYHCIATH JUIMHBI U HAaXOJIWUTh YIJIBI y TOAOOHBIX (uryp. I[IpuMensTh cBoiicTBa mogoOus B
MPaKTUYECKUX 3a]1adaxX. Y METh MIPUBOJAUTH MPUMEPHI MOJOOHBIX (QUTYp B OKPYXkKAIOIIEM MUDE.

e [lonp30BaThcsi TEOpEMaMH O IPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEACHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

e [lomp30BaTbcsl BEKTOpaMH, MOHUMATh WX TCOMETPHUSCKUNA M (DU3UUECKHA CMBICI, TPUMEHSITh UX B PEIICHUH T€OMETPUICCKUX
1 pu3udeckux 3a7a4. [[puMeHsTh CKaIIpHOE TPOU3BEACHIE BEKTOPOB ISl HAXOK/ICHUS JJIMH U YTJIOB.

o [lonp30BaTbcs METOJOM KOOPAMHAT HA MIIOCKOCTH, MPUMEHSTHETO B PEHICHUU T€OMETPUUECKUX U MPAKTUUECKHUX 3aj1ay.

e Biamers MOHATHUSAMU MPABUILHOTO MHOTOYTOJIBHUKA, UTMHBIOKPYKHOCTH, JUIMHBI JTyTd OKPY)KHOCTH ¥ PaJWaHHOW MEpPHI
yTJIa, YMETh BEIUUCIATH IUIOMIA L KpyTa U ero 9acTel. [[puMeHsITh ToTydeHHbIC YMEHHS B IPAKTHYCCKUX 3a/1adax.

e Haxonutb ocu (WK LEHTPBI) CHMMETPUU (DUTYp, TPUMEHSTH JBUKEHUS TJIOCKOCTH B MPOCTEUIINX CITydasX.

o [IpuMeHATh TOJyYCHHBbIC 3HAHWUSA HA TMPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJENW I 3a7a4 pealbHOM JKU3HU U
MIPOBOJIUTH COOTBETCTBYIOIINE BBIYHCICHUS C TPUMEHEHHEM TOM00Ms W TPUTOHOMETPUYECKUX (GYHKIHMHA (TIOJB3YsICh, TIIE
HEO00XO0JIUMO, KATbKYJISITOPOM).

3.6 IJTAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUS KYPCA «<BEPOATHOCTDb U CTATUCTHUKA»
(IO TOJAM OBYYEHUA)

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca « BepoATHOCTh U CTaTUCTUKA» B 7—9 Kjaccax XapaKTEepU3YyIOTCs CIAEAYIONMMUA YMEHUSIMU.

7 KJace

e YuraTh HHPOPMAIIHIO, IPEACTABICHHYIO B TA0IMIIAX, HA IMarpaMMax; MPEACTaBIATh JaHHblE B BHJE TaOMUL, CTPOUTH
IuarpaMmbl (CTOJOMKOBBIE (CTOIOYATHIE) U KPYTOBBIE) 10 MACCUBAM 3HAYEHUM.

e OnuceIBaTh U UHTEPIPETUPOBATH PeASIbHBIE YMCIIOBBIE JaHHbIE, IPECTABICHHbIE B TaOaUIaX, Ha AMarpaMMax, rpapukax.

e lcnonp30BaTh IJi1 OMUCAHMS JAHHBIX CTATUCTHMUYECKHUE XapaKTEPUCTHKHU: CpelnHee apudmeTnyeckoe, MenuaHa, HauOoubliee
Y HaMEHbIIee 3HAYEHUS, pa3Max.



e lmetn IIPEJICTABICHUE 0 CIIly4ailiHOU NU3MEHUYUBOCTH Ha
npuMepax 1eH, (U3NIECKUX BEIMYUH, aHTPOIIOMETPUYECKUX JTAHHBIX; HIMETh MPEJCTaBICHUE O CTATHCTHYECKOW yCTOMYHNBOCTH.

8 Kuacc

e l3Bnekath U npeoOpa3oBbIBATh MHPOPMAIUIO, TPEACTABICHHYIO B BUAE TaOIUI, Auarpamm, rpadukoB; MPEACTaBISATh JaHHBIC
B BHJIe TaOJUIl, AMarpamMm, rpadukos.
e OnuchIBaTh IaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKa3aTeseil:CpeJHUX 3HAYCHU M Mep pacceumBaHus (pa3max, JUCIEpCHs
Y CTaHJIAPTHOE OTKJIOHEHHUE).
e HaxoauTb 4acTOTHl YMCIOBBIX 3HAUEHUN M YACTOTHI COOBITHH, B TOM YHUCIE IO pe3yJbTaTaM M3MEpPEHUI U HAOIIOCHUI.
e Haxonuts BEPOSITHOCTHU CIIy4alHBIX COOBITHI B OIIBITAX, 3Has
BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJE B OINbBITAXC PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.
e lcnonp3oBaTh rpapuyeckie MOJEIU: AEPEBO CIyUYallHOTO SKCIIEPUMEHTA, JUarpaMmbl Dijepa, YucioBas mpsmasl.
e OrnepupoBaTh NOHATHIMH: MHOKECTBO, IIOJIMHOXECTBO; BBIIIOJHATH ONEPALMH HAJl MHOKECTBAMH:

a) oObeIMHECHHUE, IEPECCUCHHE, IOTIOTHCHUE;

b) mepedncisITh 3IEMEHTHl MHOKECTB;

C) TPHUMEHSTH CBOMCTBA MHOXECTB.
e lcnonw3oBarh rpaduueckoe MpPEICTABICHUE MHOXKECTB M CBSI3€M MEXKIYy HUMHU ISl OMKCAHUS MPOLECCOB M SIBICHUW, B TOM
YuCclie IPU PEIeHUU 3a7ad U3 JPYrux y4yeOHbIX MPEAMETOB U KypCOB.

9 Kuacc

e I3Biaekath W mpeoOpa3oBBIBaTh WHGOPMAIMIO, TMPEACTABICHHYIO B Pa3IUYHBIX HCTOYHMKAX B BHJE TaOJHI], JHarpamwm,
rpaduKoB; MPEACTABIATH JaHHBIC B BUJIE TAOJHII, [AAarpamMm, TpaduKos.

e Pemarte 3a1aun opraHU30BaHHBIM NIEPEOOPOM BApUAHTOB, a TAKKE C MCIOIB30BAaHMEM KOMOMHATOPHBIX MPABUJI U METOOB.

e Ucnonw3oBath OTHCaTeNIbHbIE XapaKTEPUCTUKHU IS
MAaCCHBOB YHCJIOBBIX JJAHHBIX, B TOM YHCJIC CPEIHUE 3HAUCHHS U MEPhI PACCCHBAHUS.

e Haxonuth 4aCTOTHI 3HAYEHUI U YACTOTHI COOBITHS, B TOM YUCJICTIONB3YSCh  pe3yJbTaTaMUd  NPOBEAEHHBIX  U3MEPEHUU U
HaOTIOICHU.

e Haxonuth BEpOATHOCTH CIyYalHBIX COOBITUH B M3YYCHHBIX OIBITAX, B TOM YHCJIE B ONBITaX C PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITUSIMU, B CEPUSX UCTIBITAHUH 70 TIEPBOTO yCIeXa, B CEPUSIX UCTBITAaHUN bepHyIm.

e lmers nipencTaBieHUE O CIyYalHOM BEJMUYHUHE U O PACIIPEICIICHUN BEPOSITHOCTEN.



e lMerb mpeAcTaBiIeHUE O 3aKOHE OOJIBIIMX YUCET KaK O MPOSBIEHUU 3aKOHOMEPHOCTH B CIy4YallHOW M3MEHUYMBOCTU U O POJIHU
3aKOHa OONBIIMX YHCET B IPUPOJIE U OOIIECTBE.

TEMATHUYECKOEIIJTAHUPOBAHMES knacc

Ne m/m

Tema/Pa3zaen

KosuuecTBO
aKaJeMHYeCKHX
4acoOB, 0TBOAMMBIX
HAa 0CBOEHHE TeMbI

KoanuecTBo
OIICEHOYHDBIX

[pouexyp

0P u LIOP

/lesiTeIbHOCTD YYUTEJISl C Y4eTOM
padoyeii nporpaMMbl BOCIUTAHUS

1 HatypasibHble 4KCIIa 1 HIKaJIbL.

15

http://school-collection.edu.ru,

http://www.bymath.net,

-IIPUBJICKATh BHUMAHUC yUYallIUXCA K
00CcyX1aeMoi Ha ypoKe HHPOPMAIIHH,
AKTHBU3AINH [T03HABATEILHOM
NeATENbHOCTH.

-MHALIMAPOBATH O0YYAIOIINXCS K
00CYKIEHHIO, BBICKAa3bIBAHUIO CBOETO
MHEHUSI, BRIPAOOTKE CBOETO OTHOIIICHHUS
[10 TOBOAY MOJYy4aeMOi Ha YpOKe
COLMAIILHO 3HAaYMMOH HH(POpMAaLIU

- BOCIIMThIBAThb KOMMYHPIK3,6GJ'IBHOCTL,
AKTUBHOCTb, YMCHUC CONICPCIKNBATH B
X0I€ KOJUJICKTUBHOM JACATCIIBHOCTHU

2 CrnoxxeHue n BBIYUTAHUC

" |HATypaIbHBIX YHCEIL.

21

http://school-collection.edu.ru, POIII

-IPUMEHSTh Ha YPOKE HHTEPAKTHBHbIC
(hopMBI pabOTHI C 00YJAFOIIIUMUCS:

-BKJIIOUCHHE B YPOK UTPOBBIX IPOLEAYD,
KOTOpBIE TIOMOTAIOT TIOJIEPKATh
MOTHUBAIIHIO 00YYAIOIINXCS K
MOJTyYEHUIO 3HAaHUH

3 'YMHOKEHHE n JACIICHUEC

" |HATypaJbHBIX YHCEIL.

http://school-collection.edu.ru, POIII

- IPUMEHATH HA YPOKE HHTEPAKTUBHBIE
(hopMBbI pabOTHI C 00YJAFOIIUMHUCS:
ITUCKYCCHHU, KOTOPBIC JAf0T
00yUaroIuMcst BO3MOXHOCTh

[MPUOOPECTH OMBIT BEJACHUS
KOHCTPYKTHUBHOTI'O JHAJIOra



http://school-collection.edu.ru/
http://www.bymath.net/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

[Tromany 1 00BEMBL

12

http://school-collection.edu.ru,

http://www.bymath.net,

-BOCTIUTAHHE TPYIOTIO0HS,
HACTOWYMBOCTH, YIIOPCTBA

- YCTaHABIIMBATh JOBEPUTEIHHBIC
OTHOIIICHUS MKy YIUTEIIEM U
00yYaroIUMHCS, CIIOCOOCTBYIOLINX
[MO3UTHBHOMY BOCTIPHSITHIO yUAIIIUMUCS
TpeboBaHMil 1 IPOCKO yunTeINs

OOBIKHOBEHHBIE IPOOH.

http://school-collection.edu.ru, POIII

-MHUIIMUPOBATh O0YYAIOIINXCS K
00CYKJICHUIO, BEICKA3BIBAHHIO CBOETO
MHEHUSI, BEIPaOOTKE CBOEI0 OTHOIIICHUS
10 TIOBOJTY TTOJIy9aeMOM Ha YPOKe
COIMaIbHO 3HAYMMOI HH(DOPMAITUU

-00YKIaTh yyarmxcs
ApryMEHTHPOBATh, OTCTANBAThH CBOIO
[TOUKY 3pEHHUS

Crnoxxenne u BBIUUTAHUE
" |mecsaTuuHBIX APOGEI.

13

http://school-collection.edu.ru, POIII

-PUMEHSTH Ha YPOKE HHTEPAKTHBHBIC
(hopMBI pabOTHI C O0YYAFOIIUMUCS:
MHTEJUICKTYaIbHBIE MTPBI,
CTUMYJTUPYOIIUE TO3HABATEIBEHY O
MOTHBALIMIO 00YYaIOIUXCS

-BOCIIMTHIBATH HABBIK
CaMOCTOSITETILHOTO PEIIeHHS
TEOPETUIECKOM MPOOIEMBI, HABBIK
reHepUPOBaHUS U OOPMIICHHUS
COOCTBEHHBIX UAeH



http://school-collection.edu.ru/
http://www.bymath.net/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

'VYMHOXEHHE u JIEJICHUE
NECATUYHBIX APOOECH.

http://school-collection.edu.ru, POIII

-MHULMAPOBATh 00y4aromuxcs K
00CYXIEHHIO, BBICKA3bIBAHUIO CBOETO
MHEHUS, BBIPAOOTKE CBOETO OTHOIICHHSI
10 MIOBOJY IIOJIy4aeMOU Ha ypOKe
COLIMAJIHO 3HAYMMOH MH(pOpMaLuu

-HCTIOJIb30BATh BOCIIUTATEIIbHBIC
BO3MOKHOCTH COJICPXKaHHs yueOHOTO
peaMeTa yepes moaoop
COOTBETCTBYIOIMX TEKCTOB JJIsl YTCHHUS,
3ajad Jyisl pelIeHusl, IPOOIEMHBIX
CUTyanui JUist 00CYKIEHHS B Ki1acce

HCTpYMEHTHI 7S BBIYHCIeHuH (15 http://school-collection.edu.ru, -0CBOCHHE MPAKTHIECKOTO MPUMEHEHHUS
U U3MEPEHUIA. http://www.bymath.net, HAYYHBIX 3HAHUH MaTEMAaTHKH B YKH3HU
MHoOxecTBa 6 http://school-collection.edu.ru, -BOCITUTAHHE TPYIOTOOHS,

http://www.bymath.net,

HacCTOWYMBOCTH, YIIOPCTBA.

- TOOY>KIaTh yJaInxcs K
camM000pa30BaHMUIO, BOCIIUTHIBATD Y HUX
MHTEpEeC K 3HAHUSIM, IOBCETHEBHOMY
TPYIOITFOOHIO

-popMHUpOBaTh IPEICTABICHUE O
Hay4YHON KapTUHE MUpa

-popMHUpPOBATh IUYHOCTH YICHUKA, €TI0
MHPOBO33PEHMSI, BOCTIUTAHUE €T0
UTMYHOCTHBIX Ka4yeCTB, TaK KaK OCHOBOM
(hopMHpOBaHUS YeIOBeKa KaK JINYHOCTH
SIBIISIETCSL Pa3BUTHE PEYH U MBIILIJICHUS



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.bymath.net/
http://school-collection.edu.ru/
http://www.bymath.net/

10

TtoroBoe  MOBTOpEHHE
MaTeMaTHKH 5 Kiacca

Kypca

12

http://school-collection.edu.ru,

http://www.bymath.net,

-BOCIIMTaHUE BHYTPEHHEH
OpraHU30BaHHOCTHU

- BOCITUTHIBATh MHTEPEC K MIO3HAHUIO.
dopMUpPOBaTh YMEHUS IPOBOIUTH
HCCIICOBAHMSI, AaHATTU3UPOBATh
pe3ynbTaThl, MPEACTABIATh U HAYTHO
apryMeHTHPOBATh MOTyYEHHBIE BEIBOIBI
- IPUBJICKATh BHUMAHUE 00yYarOIIUXCs
K [ICHHOCTHOMY aCIIEeKTYy U3y4aeMbIX Ha
YPOKE SIBJICHUI, IOHATUH, IPUEMOB.

11

O6mee KOJINYCCTBO 4aCOB:

170

15



http://school-collection.edu.ru/
http://www.bymath.net/

CHUCTEMA OLIEHKHW 3HAHWI, YMEHU 1 HABBIKOB, OBYYAIOINXCSI IO MATEMATHUKE

YpoBHHU

Ounenka

Teopusn

IIpakTuka

1.YV3uaBanue
AnropuTMudeckas jes-
TEJIBHOCTD C ITOJICKA3KOMN

«3In

Pacno3HaBaTh 00BHEKT, HAXOUTh
HYXKHYI0 OopMyITy, IpU3HAK, CBOM-
CTBO M T.]I.

YMeThb BBINOJHATH 3aJaHUs 110 00pasily, Ha HEelo-
CPEICTBEHHOE NMpUMEHEHHEe (PopMyJI, mpaBul,
WHCTPYKIHM U T.]I.

2.BocrpousBeaenue
AnroputMudeckas Jes-
TEIbHOCTH 0€3 MOACKA3KHU

«d»

3HaTh HOpPMYIHPOBKHU BCEX
MOHSITHH, UX CBOMCTBA, IPU3HAKH,
hopMyJIbL.

YMeTh BOCIIPOU3BECTH
JIOKa3aTeIbCTBA, BHIBOJIBI,
YCTaHaBJIMBATh B3aUMOCBSI3b,
BBIOMPATH HYKHOE JIJIs1 BBITIOJTHE-
HUsI TAHHOTO 3a]JIaHHUsI

YMeTb paboTaTh ¢ y4eOHOM U CIIPaBOYHOM
JUTEPATyPOH, BHIIIOJIHATH 3aJaHus, TPEOYIOIINe
HECIIOKHBIX MPE0OPa30BaHMI C IPHUMEHCHUEM
M3y4aeMoOTo MaTepuasa

3. Hounumanue
JlesiTeTbHOCTD MPU OTCYTCTBUU
SIBHO BBIPQYKCHHOTO aJITOPUTMA

«5»

€JIATh JIOTUYECKUE 3aKIIFOYEHNUS,
COCTaBJIATh AJITOPUTM, MOJIEIIb HE-
CJIOKHBIX CUTyalun

YMerh IpUMEHSTH [OJIy4YeHHBIE 3HAHUS B Pa3JINy-
HBIX CUTYaIUSIX.

BbINoJHATH 33/1aHUs] KOMOUHUPOBAHHOTO XapakK-
TEpa, COJIEPKAIIMX HECKOJIBKO MTOHSITUH.




4. OBJ1aieHHe YMCTBEHHOI
CAMOCTOSITEJIbHOCTHIO «5»
TBOpueckas uccieaoBa-
TEJIbCKAS ACITEIbHOCTD

B

COBEPILICHCTBE 3HATh U3YUYCHHBIN
Marepuall, CBOOOHO OPUEHTUPO-
BaTbCcsd B HeM. UMeTh 3HaHUS U3
JIOTIOJITHUTEJILHBIX UICTOUYHHUKOB.
Brnanets onepanysiMu JIOTHYECKOTO
MbIIeHus. CocTaBJasATh MOJICITh
00011 cUTyaluu.

YMeTh NPUMEHSTh 3HaHUS B JIFOOOM
HECTAH/IAPTHON CUTYaLIUH.
CaMOCTOATEILHO BBINOJHATH TBOPUYECKHE
MCCIIEIOBATENIbCKUE 3aaHUS.

BoinoHATh GyHKIIUNA KOHCYJIbTAHTA.

Ouenka nuCbMEeHHBIX KOHMPOJIbHBIX PADONL 00VYAIOWUXCA N0 MAMEMANUKE.

OtmeTka «5», eciu:
e pa0oTa BBHITIOJIHEHA TTOJIHOCTHIO;

® B PacCyXXJEHHUSAX U OOOCHOBAHUM PELICHUSI HET MPOOENIOB U OMHOOK;




® B PCIICHUMM HET MaTeMaTHYECKUX ONIMOOK (BO3MOKHA OJHA HETOYHOCTb, OMHUCKA, KOTOpas HE SBISETCS CIECACTBUEM
HE3HAHUS WJIK HEITOHUMaHUs y4eOHOTO MaTepuraa).
OTMeTKAa «4» CTaBUTCS B CICAYIOIMINX CIIydasX:

e paboTa BBIMOJHEHA IOJTHOCTHIO, HO OOOCHOBAaHHWS IIIArOB PEIICHUS HEIOCTATOYHBI (€CIM yMEHHE OOOCHOBBIBATH
paccyXaeHus HE SIBISIIOCH CIIEUAIbHBIM 00BEKTOM IMPOBEPKH );

e JIONYIICHBI OJIHA OIIMOKa WM €CTh JIBa — TPU HEA0UETa B BBIKJIQJKAX, PUCYHKAX, YepTekaxX WM rpadukax (eciu 3Tu
BUJIbI PA0OT HE SIBJISUTUCH CTICIIUATbHBIM 00bEKTOM MTPOBEPKH).
OTMeTKa «3» CTaBUTCS, €CIIH:

e JomyIieHo OoJiee OJHOW OmMOKU Miu Oojiee JBYX — TpPEeX HEJ0YETOB B BBIKJIAJKaX, YepTEKaxX WIH Tpadukax, HO
oOyuaromuiicst 00J1aiaeT 00s3aTeIbHBIMU YMEHUSMU TI0 POBEPSIEMOI TEME.
OT1MmeTKka «2» CTaBUTCS, €CIIH:

® JIONYUICHBI CYIIECTBEHHbIE OIMOKH, MTOKA3aBIIINE, YTO YUCHHUK HE 001aaeT 00s13aTeIbHBIMU YMEHUSIMU 110 JAHHOW TeMeE
B IIOJIHOU Mepe.
OtrmMmeTka «1» cTaBUTCSA, €CIIU:

e paboTa Ioka3aja MoJIHOe OTCYTCTBHE 00s3aTENIbHBIX 3HAHUM M YMEHHUM 110 TTPOBEPSIeMON TeMe WM 3HAYUTEIbHAsI YacTh
PabOTHI BHINOJHEHA HE CAMOCTOSITEIHHO.

YuuTtenb MOXKET MOBBICUTH OTMETKY 332 OPUTHMHAIBHBIN OTBET Ha BOMPOC WJIM OPUTHHAILHOE PEIICHUE 3a/1aud, KOTOPhIC
CBUJIETEJILCTBYIOT O BHICOKOM MAaTE€MaTUYECKOM Pa3BUTHM O0yYaroIIErocs; 3a peiieHue 0osee CI0KHON 3a1a4u WJIK OTBET Ha
0oJiee CIIOKHBIM BOTIPOC, MPEIOKECHHBIN JIOMOJTHUTEIBHO TOCIIE BBITOJHEHUS KaKUX-JTHO00 JPYTUX 3aTaHUM.

2. Ouenka _yCmHbIX OH18emM08 00yYaOUUXCa O MamemMamukKe
OTBeT OLICHUBAETCSI OTMETKOM «5», €CIIM YUYEHUK:

® [IOJIHO PACKPBLI COJIep)KaHNEe MaTepualia B 00beMe, MPeyCMOTPEHHOM IPOrpaMMOi U YIeOHHKOM;

® U3JIOKWJI MaTepuall TPAMOTHBIM SI3bIKOM, TOYHO HCIOJIB3YSI MaTEeMaTUYECKyl0 TEPMHUHOJOTUIO M CHUMBOJIUKY, B
OITPEICIIEHHOMN JIOTUYECKOHN MOCIIEN0BATEIIbHOCTH;

® TIPaBUJILHO BBITOIHWI PUCYHKH, YEPTEXKH, TpadUKH, COMyTCTBYIOIINE OTBETY;

® [IOKa3aJl yMEHHE WJUIIOCTPUPOBATH TEOPUID KOHKPETHBIMH TPUMEpPAMH, MPUMEHSATH €€ B HOBOM CHUTYallMH MpU
BBITMOJIHEHUU MPAKTUYECKOTO 3a/1aHKS;




® [IPOJIEMOHCTPUPOBAJ 3HAHWE TEOPUU PaHEEe U3YUEHHBIX COMYTCTBYIOIIMX TEM, CHOPMHPOBAHHOCTH M YCTOMYHMBOCTH
HCIIOJIB3YEMBIX MPU OTBETE YMEHUI 1 HABBIKOB,;
® OTBEYAJl CAMOCTOATENIBHO, 0€3 HAaBOASIIUX BOIIPOCOB YUUTEIIS;
® BO3MOXHBI OJIHA — JIBE€ HETOYHOCTH IPU OCBEIICHUU BTOPOCTENEHHBIX BOIPOCOB WJIM B BBIKIAJKAaX, KOTOPHIE YUCHUK
JIETKO UCIPABUWII MOCTIE 3aMeYaHus YUUTES.
OTBET OLICHUBAETCSI OTMETKOM «4», €CJI1 YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUIM Ha OIEHKY «5», HO IIPU 3TOM UMEET OJUH U3
HEJIOCTAaTKOB:
® B U3JIOKEHUU JOIMYIICHbI HEOOJIbIINE TPOOEIIbl, HE UCKA3UBIIIEe MATEMAaTHUYECKOE COIEp>KaHue OTBETA;
® JIONYUIEHBl OAWH — JBa HEAOYETA IPU OCBEIICHUU OCHOBHOI'O COJIEPYKAHUSI OTBETA, UCIIPABIICHHBIE MOCJIE 3aMEYaHUs
YUYUTEIS;
® JIOMYIIEHBI OMKOKa WK O0Jee ABYX HEIOYETOB P OCBEIICHUH BTOPOCTEIIEHHBIX BOMPOCOB WUJIU B BBIKJIAAKAX, JIETKO
WCIIPABJICHHBIC TTOCIIC 3aMEYaHUs YIUTENS.
OTMeTKa «3» CTAaBUTCS B CIACAYIOLINX CIydasx:
® HEMOJIHO PacKPBITO CoJepkaHue MaTepuala (Colaep:KaHue U3JI0KEeHO (PparMeHTapHO, HE BCErja MOCieI0BaTeIbHO), HO
MOKa3aHo o0Iee MTOHUMaHUE BOIIPOCa U MPOAEMOHCTPUPOBAHBI YMEHHUS, IOCTATOUHBIE JJI1 YCBOCHHUS MPOrPaMMHOI0 MaTepuana
(ompenenens! « TpeboBaHUSAMU K MATEMATUYECKON MOATOTOBKE 00YUAIOIIUXCS» B HACTOAIIEH TPOrpaMMe MO MaTeMAaTUKeE);
® UMENUCh 3aTPyJHECHUS] WU JIONMYIICHBl OIMMOKM B OMNpPENEICHUU MATEeMaTHYECKOM TEPMUHOJIOTHH, YEepTexKax,
BBIKJIQ/IKAX, UCITPaBJIECHHBIE MTOCIIE HECKOJIbKUX HABOASIIUX BOMIPOCOB YUUTEIS;
® YYCHUK HE CHOPABWJICA C MPUMEHEHHEM TEOPUU B HOBOW CUTyallMd TPHU BBHINOJHEHUU MPAKTUUECKOTO 3aJlaHus], HO
BBITIOJIHUJI 33]IaHUsI 00s13aTE€JILHOTO YPOBHS CIIOKHOCTH 10 JAHHOU TEME;
® [IpU JOCTATOYHOM 3HAHUM TEOPETUUYECKOTO Marepuaja BbISIBIIEHA HEIOCTaTOYHas CPOPMUPOBAHHOCTH OCHOBHBIX
YMEHHI U HABBIKOB.
OTMeTKa «2)» CTaBUTCS B CICAYIOIIUX CITyYasx:
® HE PACKPBITO OCHOBHOE COJCpKaHUE YUeOHOIro MaTepuaa;
e (00HapyXEHO HE3HAHUE YUYEHUKOM OOJIbIIIEH Wik HanboJiee BAXKHON YacTH YYEOHOTO MaTepuana;
® JIONYIICHBI OIMIMOKK B OMpPEACICHUU TMOHSITHH, MPU HUCMIOJIb30BAHUM MaTeMaTHYECKOW TEPMHHOJIOTHH, B PUCYHKaX,
yepTekax Win rpagukax, B BEIKIAAKAX, KOTOPbIC HE UCITPABJICHBI MTOCIE HECKOJIBKUX HABOSIIUX BOIPOCOB YUUTEIS.
Ot1mertka «1» cTaBUTCS, €CIIN:



® y4YEHUK OOHAPYKUJI MTOJTHOE HE3HAHUE W HEMOHUMAHUE U3y4aeMOoro yueOHOTO MaTepraia WM HE CMOT OTBETUTh HH Ha
OJIMH U3 MOCTABJCHHBIX BOMPOCOB 10 U3YYEHHOMY MaTEpHAITY.

OBHIAA KITACCUDPUKAIIUA OHINBOK

[Ipu olieHKe 3HaHUN, YMEHUN U HABBIKOB OOYYAIOIINXCS CIEAYET YUUThIBATh BCe OMIMOKH (TpyObIe U HErpyObie) U HETOUETHI.
I'pyOobIMu cuuTaOTCSI OIIUOKM:

HC3HAHHUC OIIPCACICHUA OCHOBHBIX HOHHTHﬁ, 3dKOHOB, IIpaBHUJI, OCHOBHBIX MOJI0KCHU I TCOPHUUH,

HC3HAHHC (I)OpMy.TI, O6IH€HpI/IH5{TI)IX CHMBOJIOB 0003HaUCHUH BCJIMYUH, CAUHUILL UX U3MCPCHUS

HE3HaHWE HAUMEHOBAHUM €IMHUI] U3MEPCHUS;

HEYMEHHE BBIJICIUTH B OTBETE TJIABHOE;

HEYMEHHE MPUMEHSTh 3HAHUSI, AJITOPUTMBI JIJIs PEIIeHUs 3a1a4;
HEYMEHHE JIeJIaTh BBIBOJIBI I 000OIICHUSI;

HEYMCHHE YNTATh M CTPOUTH IpadHKu;

HEYMEHHE MOJIb30BaThCS MEPBOMCTOUHHKAMH, YICOHUKOM U CIIPABOYHHUKAMH;
MOTePsI KOPHS WM COXPAHEHUE MMOCTOPOHHETO KOPHSI;
oTOpackIiBaHuE 0€3 OOBSICHEHHUI OJHOTO U3 HUX;

PaBHO3HAYHBIE UM OIIMOKU;

BBIUMCJIUTEILHBIE OIITMOKHU, €CJIM OHU HE SBJISIOTCS OIUCKOM;
JIOTHYECKHUE OLIHNOKH.

K Herpy0ObIiM ommokam cieayetr OTHECTH:

HETOYHOCTh (POPMYJIMPOBOK, ONPEACIICHUM, TOHITHH, TEOpWH, BBI3BAaHHAs HEMOJHOTON oOXBarTa

OCHOBHBIX IIPU3HAKOB OIIPCACIACMOIO0 IIOHATHA HWIN 3aMEHOM OJHOTIO - IBYX H3 OJOTHX IIPU3HAKOB
BTOPOCTCIICHHBIMU IIPpU3HAKAMMU,

HETOYHOCTh TpadukKa;
HEpallMOHAJIbHBIA METOJ] PEIICHUS 3a/lauyd WM HEJOCTaTOYHO MPOJIyMaHHBIN IJIaH OTBETa (HapyIIeHUE

JIOTUKH, ITOAMEHA OTACJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTCIICHHBIMHA BOHpOC&MI/I);

HEPALMOHAIIbHBIE METO/IbI PA0OTHI CO CIIPABOYHON U APYTON JUTEPATYPOI;
HEYMEHHE pelaTh 3aJ1a4H, BHIOIHATh 33JJaHUs B O0IIEM BUJE.



Henoueramm siBiisitoTCs:
- HepaluOHaJIbHbIC TPUEMbI BHIYUCICHUN 1 MPeoOpa30BaHMIA;
- HeOpeXXHOE BBINIOJIHEHUE 3aMlHCel, YepTexe, cxeM, rpaduKoB.

Kontpoas 3YH npenaraercs mpu npoBeACHUN MaTEMaTHISCKUX TUKTAHTOB, MIPAKTHYCCKUX PabOT, CAMOCTOSITEIBHBIX PadOT
00yy4aromero ¥ KOHTPOJIMPYIOIIETO BUJ1a, KOHTPOJIbHBIX padoT.

4. TemaTnueckoe INIAHUPOBAHHUE C YKA3aHHEM KOJINYECTBA YaC0B, 0OTBOAUMbBIX HA O0CBOCHHE KaKJI0H TeMbI

Ne MartemaTuka 5 ki1ace. TeMsl Koamiecrso
qacoB

1. | HaTypanbHbie 4yncna u WkKanbl 15

2. | ChoxeHune 1 BblYMUTaHME HATYpPa/IbHbIX Yncen 21

3. | YMHOXeHune 1 geneHne HaTypanbHbIX Ynucen 27

4. | Mnhowagm n o6BbEMBDI 12

5. | O6bbIKHOBEHHbIE APO6M. 23

5 [ecaTuyHble aApobu. 13
" | ChoxKeHune 1 BbluMTaHWNE AeCATUYHbIX Apobeit

7. | YMHOXeHMe 1 aeneHune aecaTUYHbIX gpoben 26

8. | MHCTpyMeHTbl ANA BbIYMNCAEHUN U U3MEPEHN 15

9. | MHoecTBa 6




10. | NoBTOpPEHUME 12
Bcero yacos (5 4. B Hegento 13 pacyéta 34 yuebHbIX Heaenb) 170
No Matematuka 6 kiaacc. Tembl KosmyecTso
qacoB
1. | ObbiIkHOBEHHbIE APObMU 20
2. | MpAamble Ha N1OCKOCTU U B NPOCTPAHCTBE 6
3. | AecatnuHbie gpobu 9
4. | dencTtBma c 4ecATUYHbIMU APOBAMM 31
5. | OKpy»XHOCTb 8
6. | OTHOWeHMA 1 Nnponopuumn 15
7. | CummeTpua 8
8. | Llenble uncna 14
9. | KombuHaTopmKa. CnyyanHble cobbITUA 8
10. | PaumoHanbHble ymcna 16
11. | BykBbl u dopmynbl 15




12. | MHOroyronbHMKM u MHOrorpaHHUKM 10
13. | NoBTOpEHME 3a KypcC 6 Knacca 5
Bcero yacos (5 4. B Heaento 13 pacyéTta 34 yuebHbix Hegenn) 170
Ne Auredpa 7 kaace. Tembl Koauuecrso
qacoB
1. | lNoBTOpeHune 3
2 | BblpaxkeHus n nx npeobpasoBaHma. YpaBHEHMUS 22
3. | PyHKUUM 14
4. | CTeneHb C HaTypa/sibHbIM NOKa3aTenem 11
5. | MHoro4yneHbl 17
6. | Popmynbl COKPALLEHHOTO YMHOXEHMA 17
7. | Cuctembl NMHENHbIX YPaBHEHUM 14
8. | MoBTOpeHue 4
Bcero yacoB (3 4. B Heaento n3 pacyéta 34 yyebHbix Heaenb) 102




Ne Teomerpus 7 kinace. Tembl Koauuecrso
qacoB
1. | HayanbHble reomeTpuyeckme ceegeHunsA 11
2 | TpeyronbHUKu 19
3. | [MapannenbHblie npamMble 13
4. | COOTHOWEHMA MeXKay CTOPOHAMU U YINaMU TPEYrosibHUKa 19
5. | NosTopeHue 6
Bcero yacos (2 4. B Hegento 13 pacyéta 34 yyebHbIX Hegenb) 68
Ne Aaredpa 8 kaace. Tembl Koauuecrso
qacoB
1. | lNoBTOpeHme 3a Kypc 7 Knacca 3
2 | PaunoHanbHble 4pobu 1 nx cBOMCTBA 24
3. | KBagpaTHble KOpHH 20
4. | KBagpaTHble ypaBHeHUA 22
5. | HepaBeHcTBa 18




0. CreneHb C LenbiM NOKasaTesiem

7. | Ctratuctmnka 5
8. | UtoroBoe noBTOopeHuMe 3a Kypc anrebpbl 8 Knacca 4
Bcero yacos (3 4. B Hegento 13 pacyéta 34 yyebHbIX Heaenb) 102
Ne FeomeTpua 8 Knacc. Tembl Ko:::f:m
1. lNNosTOpeHMe 3a Kypc 7 Knacca 1
2 YeTblpexyro/ibHUKK 14
3. MNaowaab 14
4 MoaobHbie TPEeYronbHUKN 18
5. OKpY»XHOCTb 15
6. NTorosoe noBTOpeHUe Kypca reomeTpum 8 Knacca 6
Bcero yacos (2 4. B Hegento n3 pacyéta 34 yyebHbIx Heaenb) 68




Ne Aaredpa 9 kaace. Tembl Koauuecrso
qacoB
1. | NoBTOpeHme 3a Kypc 8 Knacca 4
2 | KBagpaTuyHaa pyHKuma 23 yaca 23
3. | YpaBHEHMA M HEPABEHCTBA C O4HON NepemMeHHOM 14
4. | YpaBHEHUA N HepaBEeHCTBA C ABYMA NepeMeHHbIMU 17
5. | ApudmeTmyeckaa n reomeTpuyeckas nporpeccmm 14
6. | dnemeHTbl KOMOUHATOPUKM U TEOPUN BEPOSTHOCTEMN 11
7. | UToroBoe noBTOpeHUe Kypca anrebpbl 3a 7-9 kKnaccos 19
Bcero yacos (3 4. B Hegento 13 pacyéta 34 yyebHbIX Hegenb) 102
Ne T'eomerpus 9 kiaace. Tembl Koauuecrso
qacoB
1. | NoBTOpeHme nsyyeHHoro B 8 Knacce 2
2. | BekTopol 14
3. | MeTopg KoopauHaTt 11




CooTHOLWeHunA mexay CTOpOHamMMn 1 yrnamum TpeyrosibHMKa.

CKanapHoe npousBeaeHme 1>
ANVHa OKPYXHOCTM U NaowWwaab Kpyra 11
ABuxkeHune 9
NTorosoe noBTOopeHMe Kypca reomeTpumn 3a 7 - 9 Knaccbl 6

Bcero yacos (2 4. B Hegento 13 pacyéta 34 yyebHbIX Hegenb) 68




