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PABOYAS TIPOI'PAMMA
y4eGHoro npeavera «MaTeMaTHYeCKHH MPAKTHKYM

JuIs oOydaromuxes 9 xmacca



HHOACHUTEJIBHASA 3AIITMCKA

[Tporpamma yueOHoro mnpeamera «MaTeMaTHUeCKUH NPAKTUKyM» OPUEHTHPOBaHA Ha
IIPUOOPETEHUE OIPENIEIEHHOIO ONbITa PELICHUs 33aJad pa3jIMYHbIX THUIIOB, ITO3BOJIAET YYEHHUKY
MIOJIYYUTh JOTOJIHUTEIbHYIO IOATOTOBKY JUIsl CJayd 3K3aMEHa I10 MaTeMaTUKe 3a Kypc
OCHOBHOI LIIKOJIBI.

N3yuenne ydeOHOrO mpeamera «MareMaTHYecKUil NpaKkTUKyM» Ha 0a30BOM YpOBHE
OCHOBHOT'0 00111ero 00pa3oBaHMs HAIPABJICHO Ha JIOCTUKEHUE CIIEAYIOIINX LIEIeH:

— (opMUpOBaHHME NPEICTABICHUNA O MaTeMaTHKE KaK YHUBEPCAIbHOM SI3bIKE HayKH,
CpencTBe

— MOJEJIMPOBaHMS ABJICHUH U MPOLECCOB, 00 UAESIX U METOAAaX MaTeMaTHKH;

— pasBuUTHE JIOTUYECKOTO MBILLIEHMS, IIPOCTPAHCTBEHHOT' O BOOOpakeHus,
AITOPUTMHUYECKOMN

— KYJbTYpPbl, KpUTUYHOCTHU MBIIIJICHUS HA YPOBHE, HEOOXOUMOM JUIsl Oyay1ei

— mpoeCCHOHATLHON JIEATENIbHOCTH, a TaKXKe IOCIEeAYIOIero oO0y4eHHs B BBICHICH
IIKOJIE;

— OBJIAZICHHE MaTeMAaTUYeCKMMU 3HAHUAMH U YMEHMSIMH, HEOOXOAMMBIMH B
ITIOBCETHEBHOM

— JKU3HH, JUIS U3Yy4EHMs LIKOJbHBIX €CTECTBEHHOHAYYHBIX JAUCLUIUIMH Ha 2 6a30BOM
YpOBHE,

— Juis  TOJy4YeHus oOpa3oBaHUsT B 00nacTsaX, He TpeOyoIuX  YriayOJeHHOH
MaTeMaTH4eCKON

— IOJTrOTOBKH;

— BOCIHTaHHUE CPEACTBAMHU MAaTEMATUKU KYJIbTYPbl IMYHOCTH, TIOHUMAHUS 3HAYUMOCTH

— MaTeMaTHKHU JJIsl HaAyYHO-TEXHUYECKOrO IMPOrpecca, OTHOIIEHUS K MaTeMaTUKe KakK K
Y4acTU OOLIeUYeIOBEUECKOM KyJIbTyphl Uepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHUS MaTeMaTHKH,
9BOJIIOLMEA MAaTEMATHYECKUX UJIEH.

N3yuenne yueOHOro mnpeamera «MaremMaTHMYECKUl NPAaKTUKyM» B OCHOBHOM IIKOJIE
HaIpaBJIEHO HA JOCTUKEHHE CIEAYIOIINX LeJIeil:

1) B HAanmpaBJIeHUH JJHYHOCTHOT0 PA3BUTHSI:

— Pa3BHUTHE JIOTHYECKOTO U KPUTHUYECKOT'O MBILIIEHHSI, KyIbTyphl peur. CIoCOOHOCTH K

YMCTBEHHOMY 3KCIIEPUMEHTY;

— (hopmupoBaHHEe y OOYyYarOLIUXCSI HHTEIIEKTYaJbHOW YECTHOCTH M OOBEKTUBHOCTH,
CIOCOOHOCTH K TPEOAOJIEHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIINUX M3 OOBIIEHHOTIO
OTIBITA;

— BOCIUTaHME KayecTB JIMYHOCTH, OOECHEUMBAIOIIMX COLMAIBHYI0 MOOMIIBHOCTb,
CIOCOOHOCTh MPUHUMATh CAMOCTOSATENbHBIE PELICHMUS;

— (hopMHpOBaHHE KauyeCTB MBIIIJICHUS, HEOOXOAUMBIX [UIsl aJanTallid B COBPEMEHHOM
MH(GOPMAIIMOHHOM OOIIECTBE;

— pa3BHUTHE MHTEpECa K MATEMAaTHYECKOMY TBOPUECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEH;

2) B MeTanpeAMeTHOM HANPABJICHHUH:

— ¢popMHUpOBaHME TPEJCTABICHUH O MaTeMaThKe KaK YacTH OOIIeueNIoBeUecKOi
KYJIbTYpPbl, O 3HAYUMOCTH MaTEeMAaTUKH B Pa3BUTUU IUBUIM3AI[MN U COBPEMEHHOTO O0IIECTBA;

— pa3BUTHE NPEJCTABICHUNH O MaTeMaTuKe Kak (opMe ONUCaHUS U METOJe MO3HAHUS
JeUCTBUTENIPHOCTH, CO3JaHUE YCIOBUH JUIsI TNpHOOpeTeHHs MEepBOHAYAIBHOTO  OIbITA
MaTeMaTHYeCKOro MOJIETUPOBAHUS;

— (hopMmupoBaHHe OOIMIMX CIOCOOOB MHTEIUIEKTYAIbHON JNESTEIbHOCTH, XapaKTePHBIX IS
MaTEMaTHKU M SIBJISIOIIMXCS OCHOBOM ITO3HABATEJIBHOM KYJbTYpBl, 3HAUUMOW IJIs pa3/InYHBIX
cdep 4emoBEeYECKOM e TENHHOCTH;

3) B mIpeIMeTHOM HAIPABJIEHUU:



— OBJIQ/ICHUE MAaTEMaTHYECKUMH 3HAaHUSAMM M  YMEHHUSAMM, HEOOXOAMMBIMH IS
NPOAOIDKEHUsT 00y4eHHs B CTaplIei IIKOJEe WM MHBIX 00IIe00pa30BaTENbHBIX YUPEKACHUSAX,
U3YUYEHHS] CMEXXHBIX AUCUUIUINH, IPUMEHEHHsI B IOBCEJHEBHOM KU3HU;

— co3laHue (pyHIaMeHTa Ui MaTeMaTU4eCKOro pa3BUTUSA, (OPMHPOBAHUS MEXaHU3MOB
MBILUIEHUS], XapaKTEPHBIX JUIsI MATEMATHYECKOM e TeTbHOCTH.

Y4eOHBIE TpeaMeT MpeayCMaTpUBAET IOBTOPHOE PACCMOTPEHUE TEOPETUYECKOTO
MaTepuaja IO MaTeMaTHKe, U B MEPBYIO OYepe/lb HANpPaBIEH Ha yCTpaHEHUE «IpoOesoB» B
3HAHUAX 00YYAIOIIUXCS [0 OCHOBHBIM M3yYEHHBIM pa3ieiaM 3a KypC OCHOBHOM IIKOJIBL.

OcHoBHas 3a7aya 00y4eHHs] MaTEMATUKE B LIKOJIE 3aKJIH0YaeTCsl B 00ECIIeYeHUN TPOYHOTO
U CO3HATEJIbHOIO OBJIAJACHUSA YYaIMMHUCSA CUCTEMOM MAaTeMAaTHMYECKUX 3HAaHUNM M yMEHUH,
HEOOXOJMMBIX B TIOBCEAHEBHOM IKM3HM M TPYIOBOW JEATEIBHOCTH KAXKIOMY UICHY
COBPEMEHHOI'0 OOIECTBA, TOCTATOYHBIX ISl U3YyYEHMs] CMEKHBIX AMCLUUIUIMH U MPOIOKEHHS
obpazoBanus. [losTomMy Hapsly ¢ pelIeHHEM OCHOBHOW 3aJjaud pacIIMpPEHHOE H3Yy4eHHUe
MaTeMaTHKU IpeaycMaTpuBaeT (OPMHUPOBAHUE Yy Y4YALIMXCS YCTOHYMBOIO MHTEpeca K
NpeIMeTy, BBISIBICGHHE M DPAa3BUTHE HMX MAaTEMaTHYECKUX CHOCOOHOCTEH, OpMEHTAlWIo0 Ha
npodeccun, CyleCTBEHHbIM 00pa3oM CBS3aHHBIE ¢ MaTeMaTHKOM, MOJrOTOBKY K OOyuYeHHIO B
YUWIIAIIAX ¥ KOJUIEIKaX.

VYuebnblit npeamer «MaTeMaTH4eCKuil MPaKTUKYM» BXOJUT B 00pa3oBaTeilbHy0 001aCTh
«MareMaTiKka» W TPEACTaBIsIET HW3YYEHHE M IOBTOPEHHE TEOPETHUECKOro MaTepualia
YKPYIIHEHHBIMU OJIOKaMu. 3aHATUS NPOBOAATCA B (hopMe OO30pHBIX JIEKLUH, Ha KOTOPBIX
cO00MIAI0TCS TEOpETHIECKUE (PaKTHl M MPAKTUKYMOB IO PEIICHHIO 3a/1ad.

Ha y4eOHbIif nmpenmer «MaremaTudeckuil NMpakTUKyM» B 9 kiacce oTBoAuTcs |1 yac B
Hezemo. Pabouas mporpamma y4eOHOTO Kypca paccunTana Ha 34 y4eOHBIX HEIeIH.



COJEPKAHUE OBYYEHMUA

Tema 1. Uncsna u Berunciaenust (4 gaca)

Haxoxnenue 3HaueHuid BbIipakeHuil. CpaBHeHHME uucell. PemieHue 3ajay Ha 4acTd W
npoueHTsl. CBOICTBA CTENEHM C HATYpaJibHBIM W LEJIbIM moka3arensiMu. (CBOMCTBa
aprupMeTHYECKOro KBaapaTHOro KopHs. CraHmapTHbIA Bui uucia. Dopmyibl cOkpamEHHOTO
yMHOeHUs. [IpuéMbl pa3noskeHus: Ha MHOXHUTEIH. BeipaskeHue nepeMeHHON U3 GOpPMYIIbI.

Tema 2. Anre6panyeckue Boipa:kenus (5 yacon)

HaxoxneHue 3HaueHWH BBIpAKEHUS TPU  3aJaHHBIX 3HAUYEHUSAX  IEPEMEHHBIX.
[IpeoOpazoBanue ApoOHBIX BhIpaxkeHuit. CokpaimieHue apoOeil. YTIpOoIIeHHe BhIPAKCHHIA.
3ajayn Ha <«JIBHKEHHE», HA «KOHIIGHTpAIMIO», Ha «CMECH U CIUIaBbl», Ha «paboTy».
ToxnecTBennsie mpeoOpa3oBanus. JlomycTuMble 3HaYeHUS TIEPEMEHHBIX.

Tema 3. YpaBHeHusi u HepaBeHcTBa (5 4acoB)

CnocoObl pelieHuss pa3iUyYHbIX ypaBHEHUI M HEPaBEHCTB (YMCIIOBBIX, JIMHEWHBIX,
KBaJpaTHBIX). Meron untepBanoB. O0macTh onpeneneHus BoipakeHUs. CHCTEMBl YpaBHEHUH H
HEpaBEHCTB. TEKCTOBBIC 33]]aUl M CIIOCOOBI UX PEILICHHS.

Tema 4. UncsoBbie mociaenoBareabHocT (5 yacoB)

Omnpenenenne apupMETHISCKONH U TEOMETPHUECKOM mporpeccuii. PekyppenTtHas dhopmyia.
@opMmybIN-oro 4ieHa apuMeTH4eckoil U reOMEeTPUIECKON Mporpeccuil. XapakTepucTUIecKoe
cBorictBo. CymMma n-mepBeix wieHOB. KomOuHHMpoBanHble 3amaun. Cymma OeCKOHEYHOU
reOMEeTPHUUYECKOI Mporpeccuu

Tema 5. ®yukuuu (3 yaca)

OyHKIMU, uX CcBoiictBa M rpadpuku  (JIMHEHHas, OOpaTHO-TPOIOPLUUOHATBHAS,
KBaJpaTUy4Has, cTeneHHas U jAp.) Obnacte ompeneneHuss QyHKuuu. «CUUTBIBAHUE» CBOMCTB
¢byHKIMM 10 €€ rpa@uky. AHanu3 rpagMKoB, ONUCHIBAIOIINX 3aBUCUMOCTb MEX1Y BETUYMHAMHU.
VYcTaHOBIIEHHE COOTBETCTBUS MEXKIY TpapuKoM (QYHKIMU U €€ aHATUTUYECKUM 33JJaHUEM.

Tema 6. KoopauHaThl Ha npsiMoii 1 mu1ockoctu (3 yaca)

N300paxeHne yucesl TOYKAMHU KOOPAWHATHOM NpSAMON. YpaBHEHHUS NpPSMBIX, mapaloil,
runepOoi. I'eomerpudeckuil cMbicin KO3((UIMEHTOB ISl YpaBHEHUH mpsMod M mapabosibl.
I'padnueckas nHTEpIIpEeTallsl YpAaBHEHUN U HEPABEHCTB C JIBYMS IEPEMEHHBIMU U UX CHUCTEM.

Tema 7. I'eomerpus (6 uacoB) I'eomerpuueckue ¢urypel U uUX cBoicTBa. Teopema
[Tudaropa. PaBHOOenpeHHBINH TpeyroipHUK. BbicoTa, MeauaHa, OHCCEKTpHUCA TPEyrojbHHKA.
MuoroyroiasHuku. OKpyXHOCTh U Kpyr. Ilnomane xpyra. JlimHa okpykHOCTH. BriucaHHsle u
LeHTpajabHble Yribl. COOTHOIIEHUSI MEKIY CTOPOHAMU U yIiaMu TpeyroiabHuka. KacarenbHas k
OKPY’KHOCTH.  QOpMynbl  IUIOIIAJEHd  MHOIOYrOJBHMKOB. PemeHne  mpsAMOyTrOJIbHBIX
TPEYTOJIbHUKOB. 3a1a4uil T€OMETPUUECKOTO COIEPIKAHMUS.

Tema 8. CtaTHCcTHKA U Teopus BeposiTHOCTei (3 yaca)

[IpencraBienue NaHHBIX B BUE TaOuull, quarpamm, rpadukoB. Pemenre koMOMHATOPHBIX
3agau. Cpennee apudmernueckoe, pazmax, moaa. COop M TpYNIUPOBKA CTAaTUCTHYECKUX
naHHblX. [lepecTaHoBKM, pa3MelleHHs, coueTaHUs. BeposTHOCTh Cily4allHOrO COOBITHS.
CrnosxeHue 1 yMHOXEHHUE BEPOSITHOCTEN.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI

JInyHnoctHbIe:

— TOTOBHOCTb M CIIOCOOHOCTH OOYyYaloIIUXCS K CAMOPa3BUTUIO U JIMYHOCTHOMY
CaMOOIIpe/IeNIEHUIO0, C(POPMUPOBAHHOCTh UX MOTHBALIMHU K OOYUYEHHUIO U TO3HAHHUIO;

— IICHHOCTHO-CMBICJIOBbIE YCTAaHOBKHM OOYYArOIIMXCS, OTPAXKAIOIINE MX HWHIMBHIYaTbHO
JIMYHOCTHBIE MTO3ULINUH.

MeTranpeamMeTHble:

— OCBOEHUE MEXKIIPEIMETHBIX TIOHATUH;

— OCBOCHHME OOYYAIOLIMMHCSA YHUBEPCAIBHBIX YYEOHBIX JCHCTBHH (TO3HABaTEIbHBIC,
PEryJiaTUBHbIE 1 KOMMYHUKATUBHBIE);

— CaMOCTOSITENIbHOCTb IJIAHUPOBAHUS U OCYIIECTBICHUS YUeOHOI NesTeTbHOCTH;

— opranu3anusi y4eOHOT0 COTPYAHHUYECTBA C MeJaroraMyu U CBEpCTHUKAMU;

— [IOCTPOEHHE UHIMBUTyaJIbHOU 00pa30BaTeIbHOM TPACKTOPHH.

IIpexmerHbIe:

— OCBOCHHBIM  OOy4yaromMMHUCS B XOJ€ M3y4YeHHs y4yeOHOro TMpeAMeTa  OIBIT
crenupUIecKord I JaHHOW MPEIMETHOW OOJIACTH NEATEIHHOCTH MO IOJIYYCHHUIO HOBOTO
3HAHUS, €r0 MPeoOPa30BAHUIO U MPUMEHEHUIO;

— [IpeIMETHBIE PE3YJbTaThl CIPYNIUPOBAHBI [0 Y4EOHBIM NIPEAMETaM.

B pe3ynbraTe u3yueHus JaHHOTO Kypca 00y4yarouuecst TOJKHBI:

— 3HaTb OCOOCHHOCTH TOCYIapCTBEHHOW (MTOTOBOI) arTecTaluu [0 MaTeMaTHKe; Kak
UCIOJIB3YIOTCS MaTeMaThuyeckue (OpMyJibl, ypaBHEHUS M HEPABEHCTBA; IPUMEPHl HX
MIPUMEHEHHUS JUISl PEIICHUS MATEMAaTUYECKUX U MMPAKTUUECKUX 3a/a4;

— YMETb IIPUMEHATH CBOU 3HAHUS B PEIICHUM NPAKTUYECKUX 3aJaHUI IO MaTEMaTUKE 3a
KYpPC OCHOBHOM LIKOJIBL;

— COCTaBJIATH OYKBEHHBIE BEIPAXKECHUS U (POPMYJIIBI IO YCIOBUSM 3a/1a4;

— OCYUIECTBJIATh B BBIPQKEHUSAX M (OPMYJIaX YHUCIOBBIE IOACTAHOBKM M BBINOJIHSTH
COOTBETCTBYIOIIME BBIUMCIIEHUS, OCYLIECTBIATh ITOJACTAHOBKY OJJTHOTO BBIPAKEHHUSI B IPYTOE;

— BBIpaXkaTh U3 GOPMYJI OJJHY IEPEMEHHYIO Yepe3 OCTAIIbHBIE;

— BBINOJHATH OCHOBHBIE JIEWCTBHS CO CTENEHSAMM C LEIbIMH II0OKA3aTEIsIMHU, C
MHOTOWJIEHaMH U C alredpandecKuMu IpoosMu;

— BBINOJHATH Pa3JI0KEHHE MHOTOWICHOB HA MHOYKHUTEIH;

— BBINOJIHATH TOKECTBEHHBIE IPE0OPa30BaHMs PALIMOHATIBHBIX BBIPAKEHU;

— TMpPUMEHATh CBOICTBAa apu(METHYECKUX KBAJPAaTHBIX KOPHEH JUIsl BBIYUCICHUSA
3Ha4eHUH U MpeoOpa30BaHUi YUCIIOBBIX BBIPAXKEHUH, COIEpIKAIINX KBaIpaTHbIE KOPHHU;

— pelaTh JUHEHHbIE, KBAJAPATHBIE YPAaBHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS
K HAM, CUCTEMBI JIBYX JIMHEHHBIX YPABHEHMI;

— pelaTh JIMHEMHBIE U KBaIpaTHBIE HEPABEHCTBA C OJJTHOM MEPEMEHHON U UX CUCTEMBIL;

— pemlaTh TEKCTOBBIE 33aYH alredpanyecKuM METOI0M;

— Hn300pa)kaTh YMCiIa TOYKAMH Ha KOOPAWHATHOM MPSIMOIA;

— ONpENensATh KOOPAMHATBI TOYKU IUIOCKOCTH, CTPOUTH TOYKM C 33JaHHBIMHU
KOOpJMHATAMU;

— H300pakaTb MHOXECTBO PpEIICHWH JIMHEHHOro HEpaBEHCTBA; paclo3HaBaTh
apudmeTnyecKkrue U reOMETpUIECKHE MPOTrPECCUN;

— pewmarb 3agadyd C INpUMeHeHHeM (opMysabl OOIIEro 4YjeHa W CYyMMBl HECKOJIBKHX
IIEPBBIX YJIECHOB;

— HaXOAWTh 3HaueHus (yHKIMM, 3a7aHHOM (opMmysol, Tabnuuei, rpagukoM Mo ee
apryMeHTY;

— HaxOJUTh 3HAUEHHE apryMEHTa MO 3HAUYeHWIO (YHKIMH, 33aJaHHON TpapuKOM HIH
TaOJIHIICH;



— OIpeAeNATh CBOMCTBA GYHKIIUHU IO €€ rpaduKy;

— NPUMEHITh TpapuuecKue TMPEACTABICHUS TPU PEIICHHH ypPaBHEHHHA, CHCTEM,
HEPABEHCTB;

— OMNHCHIBATh CBOMCTBA N3YYEHHBIX (DYHKIUH, CTPOUTH X TPaPUKH;

— yMETb MOJIb30BaThCS KOHTPOJIBHO-U3MEPUTEIHHBIMU MaTepUAIAMU U OJTAaHKAMHU.

Ha ocHoBe mnocTaBieHHBIX 3a7ad Mpearnoyiaraercs, 4ro oOydarouuecss JOCTUTHYT
CJIEIYIOLIUX PE3yJIbTaTOB:

— OBJIAJICIOT OOHIMMH YHHBEpPCAIbHBIMU IPUEMaMU U MOAXOJAMU K PELICHUIO 3aJaHHi
TECTa,

— YCBOSIT OCHOBHBIE IIPUEMbI MBICIIUTEIILHOTO MTOUCKA;

— BBIPAa0OTAIOT YMEHHUS CAMOKOHTPOJISI BPEMEHH BBITTOJTHEHUS 3aJaHHI;

— HayyaTcsi OIEHWBATh TPYAHOCTh 3aJlaHUi ¥, COOTBETCTBEHHO, PAa3yMHO BBIOUPATH
3aJlaHus JJIs PEIeHUs, a TAKKE «IIPUKUIBIBATHY» PE3YJIbTAT BHIMOIHEHUS PaOOTHI.

MeTanpeameTHble U PeIMeTHbIE Pe3yJbTaThl

B pesynprate u3ydeHHs JAHHOTO Kypca y BBITYCKHHMKOB OCHOBHOW IIKOJBI OyayT
cOpPMHUPOBAHBI  JIMYHOCTHBIC, ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC H  PETYJISTHBHBIC
yHHUBEpCalIbHbIC yueOHbIC JEHCTBHS KaKk OCHOBA Y4EOHOTO COTPYIHUYECTBA U YMEHUS YUUTHCS B
o0I11eHu Y.

MeramnpenmeTHeble:

— YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBATh AJIbTEPHATHBHBIC MYTH JOCTHXEHUS IEJeH,
OCO3HAaHHO BBIOMpaTh Hauboee 3HPeKTUBHBIE CIIOCOOBI pelIeHHs] YUeOHBIX U TTO3HaBaTEeNIbHBIX
3azay;

— YMEHHE OCYIIECTBISITh KOHTPOIb MO Pe3yabTaTy M MO crocoly AEHCTBUS HA ypOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCHTH HEOOX0IUMbIC KOPPEKTHBEI;

— YMEHHUE aJeKBaTHO OIIEHUBATh MPABUILHOCTh WM OIMIMOOYHOCTH BBHIMOTHEHUS YUeOHOU
3aa4n, e€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOZMOYKHOCTH €€ PEIICHUS;

— OCO3HAHHOE BJAJIEHUE JIOTHYECKUMHU JCHCTBUAMH OIMpEeNeiIeHUs MOHATHI, 0000IIeHus,
YCTaHOBJICHUS! aHAJIOTUH, KJacCU(HUKAIUA HAa OCHOBE CaMOCTOSITEIBHOTO BHIOOpPA OCHOBAaHUM U
KPUTEpUEB, YCTAHOBIIEHHS POJAOBHUIOBBIX CBS3€H;

— YMEHHME YCTaHaBIIMBAaTh MPUYMHHO-CJICICTBEHHBIC CBS3U, CTPOUTH JIOTHUYECKUE
paccyXaeHus, yMO3aKJIIoueHHe (MHIyKTUBHOE, JeTYKTUBHOE U M0 aHAJIOTHH) U BBIBOIBI,

— yYMEHHE CO03/1aBaTh, MPUMEHSITh U TPEOOPa30BLIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA,
MOJIETIH ¥ CXEMBI IS PellleHus] y4eOHbBIX U MO3HABATENbHBIX 33/1aY;

— yMEHHE OpraHu30BaTh Y4eOHOE COTPYIHMYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTENEeM U CBEPCTHUKAMU: OMPENENATh LIENH, PacHpenensaTh (PYHKIHH U POJIM YUYaCTHUKOB,
o01ue crocoObl paboThl; YMEHHE padoTaTh B IPYINE: HAXOAUTH OOIIee pelieHue U pa3peiiaTh
KOH(MIUKTHI Ha OCHOBE COTJIACOBAHMS TO3UIMI W ydé€Ta HMHTEPECOB; CIyIIaTh MapTHepa;
dhopmynupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

— (opmupoBaHue U pazBUTHE y4eOHOW MU OOIIEMOIB30BATEIHCKOM KOMIIETEHTHOCTH B
00JacTH UCMONIb30BaHUs HH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

— TEpBOHAuYaJbHBIE TIPEACTaBICHHs 00 HIeIX ©W O METoJAaX MaTeMaTHKu 00
YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKHU, O CPEJCTBE MOACIUPOBAHUS SABJICHUM U MPOIIECCOB;

— YMEHHE HaxOJWTh B pPa3UYHBIX HMCTOYHUKAX HHGPOPMAIHNIO, HEOOXOIUMYIO IS
pelieHrsT MaTeMaTUYeCKUX MpoOieM, U MPEACTaBIATh €€ B TMOHITHOH Qopme; MPUHUMATH
pellIeHre B YCIOBUIX HEMOJHOW U N30BITOYHOM, TOUHOM U BEPOSITHOCTHON MH(OpMaIUK.

IIpeameTHsie:

— OBIaJeHue 0a30BBIM TMOHSATHHWHBIM amNmapaToM IO OCHOBHBIM pa3jeliaM COJEPIKaHMS;
Mpe/ICTaBJICHHEe OO0 OCHOBHBIX HM3y4aeMbIX MOHATHIX (YHCIIO, TeoMeTpuueckas Qurypa) kak
BOKHEUIIINX MAaTEeMATHUYECKUX MOJIEIAX, ITO3BOJSIONMIUX OIMUCHIBATh M HW3y4YaTh pealbHBIC
MPOLIECCHI U SIBJICHUS;



— yMmeHHe paboTaTh ¢ anreOpandecKuM M TEOMETPUUYECKHM TEKCTOM (aHaJIM3UpPOBATh,
U3BIIEKaTh HEOOXOIMMYIO HH(POPMALIMIO), TOUHO U TPAMOTHO BBIPAXKaTh CBOU MBICIH B YCTHOH U
MUCHbMEHHOW peYd C TMPUMCHCHHEM MaTeMaTHYECKOW TEPMHHOJIOTUM W  CUMBOJIHMKH,
HCIIOJIb30BATh PA3JIMYHBIC A3BIKM MAaTCMAaTUKHU, IPOBOAUTH KJIaCCI/I(i)I/IKaLII/II/I, JJOTUYCCKHUEC
00OCHOBAHUS, I0KA3aTEILCTBA MATEMATHIYCCKUX YTBEPIKICHHIA;

— OBJIAACHUC HAaBbIKaAMHU YCTHBIX, IMHMCbMCHHBIX, HWHCTPYMCHTAJbHBIX BLI‘II/ICJIGHHP'I;
4)0BJIa[[€HI/Ie aHFe6pqueCKHM U TCOMCTPUYCCKUM SA3BIKOM, YMCHUC HCIIOJIB30BaTh €TI0 IJid
OIMCAHMs TPEIMETOB OKPYXKAIOIIETO MHUPA, Pa3BUTHUE NMPOCTPAHCTBEHHBIX MPEIACTABICHUH U
M300pa3UTENIbHBIX YMEHUH, TPUOOPETEHNE HABBIKOB TEOMETPUUECKUX ITOCTPOCHHUIA;

— YCBOCHHME CHUCTEMATHUYECKUX 3HAHUH O TUIOCKHX (UTypax W MX CBOWCTBAaX, a TAaKXKe Ha
HarJi1iJHOM  YpPOBHC (0] HpOCTGfIHlHX IMPOCTPAHCTBCHHBIX  TCJIAX, YMCHUC MMPUMCHATH
CHCTEMATHYECKHE 3HAHUS O HUX JIJIS PEIICHUS TECOMETPUICCKUAX U IPAKTUYCCKUX 3a/1a4;

— YMCHHUC NPUMCHATbL H3YUYCHHBIC IOHATHA, PC3YyJIbTaTbl, MCTOJALI JIs PCUICHHUA 3adad
MPAaKTUYECKOTO XapaKTepa M 3aJad W3 CMEKHBIX JUCIHMIUIMH C WCIOJIB30BaHUEM IIPH
HGO6XO[[I/IMOCTI/I CIIpaBOYHBIX MarcepuaioB, KaJIbKYJIATOPOB, KOMIIBIOTCpA.



TEMATHYECKOE INTAHUPOBAHUE

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM H(ppoBbIE
Ne ni/m HpOTpPAMMBI pa Beero KonTtpoabHubie IIpakTnuyeckue f)lép(Zlg)OBaTeJ)ILHLI e
padoThbI padoThbI pecypebr
bubnuoreka udpoBoro o6pa3zoBaTEILHOTO KOHTEHTA HA caiiTe AKaJIeMun
Munnpocsenienus Poccun
https://academy-content.apkpro.ru/ru/catalog/02.2/097class=09
https://lesson.edu.ru/02.2/09
OTtkpreIThIN OaHk 3aganuii OI'D o Maremaruke
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DC0O
1. Yucaa ¥ BEIUUACIIEHUS 4 0 0,5
2. AnrebpanyecKie BRIPaKSHUS 5 0 0,5
3. YpaBHEHUS U HEPABEHCTBA 5 0 0,5
4. YucoBbIe IOCICI0BATEILHOCTH 5 0 0,5
5. OyHKINUN 3 0 0,5
6. KoopanHaTs! Ha IPSMOIA ¥ TIFIOCKOCTH 3 0 0,5
7. I'eomerpust 6 0 0,5
8. CraTrCcTHKa ¥ TEOPHS BEPOSTHOCTEH 3 0 0
OBHIEE KOJIMYECTBO YACOB I1O 34 0 35/7 1P

[TPOI'PAMME



https://academy-content.apkpro.ru/ru/catalog/02.2/09?class=09
https://lesson.edu.ru/02.2/09
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0

INOYPOYHOE INTAHUPOBAHUE

KoimyecTBo yacos DJIeKTPOHHbIE
Ne ara udponbie
n/n Tema ypoka Bcero Kontpoabueie | - Ipakrueckue fIISy‘leHI/IH :)Iﬁ;)l;I;OBaTeJILHLIe
padoTbI padoTsbI pecypebl
bubnuoreka udpoBoro 06pa3zoBaTEILHOTO KOHTEHTA HA caiiTe AKaJaeMun
Munnpocsenienus Poccun
https://academy-content.apkpro.ru/ru/catalog/02.2/09?class=09
https://lesson.edu.ru/02.2/09
OTkpeIThIi OaHk 3amanuii OI'D mo maremaruke
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DC0O
Yuciaa 1 BLIYUCIEHUS
CpaBHEHHE pallMOHATIBHBIX YHCEI.
1 OnpeneneHre KOOPAUHATH TOYKH HA 1
PSAMOI
CpaBHeHHE YKCell COACPKANTUX KOPHH.
2 VYrpolieHne BHIPAKEHUN COAEpKAIINX 1
KOPHH.
Haxoxxnenne HanOoJIbIIIero
3 (HaMMEHbIIEr0) 3HaUEHUs YKciia Ha 1
KOOPAMHATHOU NpsAMOii. Pacrionoxxenue
YuCeN B OPSJIKE BO3pACTaHUsl, yObIBAHUS.
Haxoxxaenue uncia, 3aKIF0YSHHOTO
MEXIY TBYMsI OOBIKHOBEHHBIMH JIPOOSMH.
4 | Pemenue 3anau OI'D. IlpakTnueckas 1 0,5
pabota Ne 1 «Pemenue 3amau OI'D o
Teme «Hucia u BEIYUCICHUS
AuredpanyecKue BbIpaKeHHs
5 Haxoxxnenue BoIpakeHHs1, KOTOPOMY 1



https://academy-content.apkpro.ru/ru/catalog/02.2/09?class=09
https://lesson.edu.ru/02.2/09
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0

paBHa Ipo0b TPH JIFOOBIX 3HAYEHUSX N

Coxkparienue apooeit

[Moctpoenue rpaduka GyHKINU U
ornpeesieHue, 3HAYCHUS M, IPH KOTOPOM
npsiMasi y=m He UMEET C rpapuKoOM HH
OJIHOM OOIIEN TOYKH.

Paznnunrie MCTOJbI pCUHICHUA CUCTCM
ypaBHEHUI (METO]I TOACTAHOBKU, METO]T
CIIOKEHHUSI).

3ajaun Ha ABUKEHUE, HA KOHIIEHTPAIHUIO,
Ha CMECHU U CIUIaBbI, Ha paboTy.
[IpakTuyeckast pabora Ne 2 «Pemenue
3amad OI'D o Teme «Anrebpanyeckue
BBIPKEHUS

0,5

YPaBHeHHﬂ U HEPABCHCTBA

10

Pelienne TMHEMHBIX HEPABEHCTB € OAHOM
MIEPEMEHHOMN U UX CUCTEM.

11

OnpezneneHue 1o puCyHKY MHOXKECTBA
pelIeHN CUCTEMBI HEPABEHCTB, JIN00
HEPaBEHCTBA

12

Pemienne kBasipaTHBIX HEPABEHCTB U
CHUCTEM, BKIIFOYAIOIINX KBAJPATHHIC
HEPABEHCTBA.

13

Pemenne cucrem HCPABCHCTB.

14

TekcToBbl€e 3a7ja4n U CIOCOOBI UX
pewenus. [Ipaktuueckas padora Ne 3
«Pemenne 3amag OI'D o Teme
«YpaBHEHUS U HEPABEHCTBA»

0,5

YucaoBble MOCIAET0BATEIbLHOCTH

15

@®opmyIibl N-0T0 WieHa apuPMETHIECKO 1
F€OMETPHUYECKON MPOTPECCUM.

16

Pexyppentnas ¢popmyna. Dopmyisl N-oro




qrieHa apu(PMETUIECKON U
F€OMETPUYECKON IPOIPECCUM.

17

Cymma N-niepBbIX WieHOB. Pelienue 3aaa4
C MpUMEHeHueM (popMy1 II-TO WieHa U
CYMMBI IIEPBBIX I1 YJICHOB
apu(METHUECKON U TPOTPECCHIA.

18

CyMMa 0€CKOHEUHOM TeOMEeTPUIECKOM
nporpeccuu. Pemenue 3agad ¢
npuMeHeHueM (HopMyll II-TO YjeHa U
CYMMBI [IEPBBIX I1 YJICHOB T€OMETPUYECKOM
MIPOTPECCUH.

19

3ajaun Ha II0CJIe0BATEIILHOCTH.
[Ipaktuyeckas padota Ne 4 «Pemenue
3agad OI'D o teMme «UucioBble
ITOCJICOBATEIIEHOCTH

0,5

DOyHKUIMHU

20

®ynkimm y = ax? + nu y = a(x - m)?, ux

cBoiicTBa u rpaduku .O0macTh
omnpenenenus GyHKUuu. «CUUTHIBAHUE)
CBOMCTB (hyHKIIMU 110 €€ rpaguKy. AHAIIN3
rpaguKoB.

21

TocTpoenue rpadgukos GyHKIH y = ax?

+nuy = a(x - m)’n OTBETH HA BOIPOCHI,
CBSI3aHHBIE C UCCIIEIOBAHMEM ITHX

GYHKLIHH.

22

YcTaHOBIEHHUE COOTBETCTBUS MEKITY
rpaduxom GyHKINH U €€ aHATUTHUYECKUM
3ananue. [loctpoenue 6oee CIIOKHBIX
rpadukoB QyHkiuii. [IpakTuueckas
pabota Ne 5 «Pemenue 3amau OI'D o
TeMe «DyHKITUN

0,5

KoopanHathsl Ha IPpSIMOi U IIIOCKOCTH

23

N3o00pakeHne yncen TOYKaMu Ha




KOOPJAUHATHOMU mpsiMoil. OnpenensiTh mo
PUCYHKY MHOYKECTBO PELIEHU HEPABEHCTB
WJIM CUCTEMBbI HEPABEHCTB.

24

OrnipezesieHre COOTBETCTBUS TOUEK U
4YHCcell Ha KOOPJMHATHOM HpsiMOM

25

Y cTaHOBIIEHUE COOTBETCTBUS MEXTY
3HaKaMu Kod(pdurmeHToB k u b u
rpadukamu QpyHkuii. Haxoxnenne
abcuMcChl TOUKHU MepecedeHus IBYX
rpadukoB GyHkiun. [Ipakruueckast
pabota Ne 6 «Pemenue 3agay OI'D no
teMe «KoopanHaTsl Ha IPSMOK U
TJIOCKOCTHY

0,5

I'eomeTpus

26

['eomeTpuueckue GUrypbl 1 UX CBOUCTBA.
[TotoOHBIE TPEYTOTBHUKH

27

CpoiicTBa napasuienorpamMma, KBajapara,
poMmba, npssMoyrosibHuKa. GopMyiibl
IJIOIIAJIEH YETHIPEX YT OJIbHHUKOB.
Haxosxnenue romaam uryp.
®Popmyna [Iuka.

28

[Ipu3Haky 1 CBOMCTBA NMapauIEIbHBIX
IPSMBIX.

29

CooTHoOIIEHNS MEX1y CTOPOHAMU U
yIJIaMu TpeyrojibHUKa. TeopemMbl CHHYCOB
¥ KOCHHYCOB

30

Cpe,[[H}I}I JIMHUS TPCYTr'OJIbHUKA U TpallCliunu

31

Pemenne npssMoyronbHBIX
TPEYTrOJIbHUKOB. 3a7a4l T€OMETPUIECKOTO
conepxanus. [Ipaktnueckas padora Ne 7
«Pemenue 3agau OI'D o Teme
«I"eomerpusn»

0,5




CraTucTuKa " TEOpUA BQPOHTHOCTeﬁ

32

[IpencraBneHue JaHHBIX B BUJIC TAOJHII,
quarpamm, rpaukoB

33

Pemenne komOuHATOpHBIX 3a1a4. CpenHee
apudmernueckoe, pazmax, moaa. Coop u
TPYIITUPOBKA CTATUCTUYECKHUX JAHHBIX.

34

IIepecranoBKu, pa3MENIEHHUS], COUETAHUA.
BeposTHOCTB City4aitHOTO COOBITHSI.
CroxeHue 1 yMHOKEHUE BEPOSITHOCTEH.
Pemenue 3amau OI'D o Teme
«CTaTucTuka U TeOpHUs BEPOSTHOCTEN»

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34

3,5/ 7IIP




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHON NPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHUSA

IIpoBepsiemblie TPeOOBaAHMS K NPeIMETHBIM pPe3yJbTaTaM
O0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOT'O
o01mero oopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSAMHU: MHOXECTBO, IOJMHOYKECTBO,
olnepanuy HaJ MHOYKECTBAMH; YMEHHE OIEPUPOBATH IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX NpPU PELICHUU
3aj71a4; YMEHHE HCIIONB30BaTh rpaduyeckoe MpeacTaBIeHIHEe MHOXKECTB
JUISl OIIMCAHUsSl PEAIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a/1a4
U3 APYruX y4eOHBIX MPEIMETOB

YMeHue onepupoBarh MOHATUAMU: ONpPEACICHHE, aKCHOMa, TEOpeEMa,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaTb WCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUA, IPUBOJUTH IPUMEPbl M KOHTPIPUMEDPBI, CTPOUTH
BBICKA3bIBAaHUA U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBarh NOHATHUSIMU: HATYpajJbHOE YKCIIO, MPOCTOE U
COCTaBHOE YHCJIO, JEJIIMMOCTh HATYpAJIbHBIX YHUCEJ, MPHU3HAKU
JIEIUMOCTH, IIeJI0€ YUCIO, MOIYNb 4Hclia, OObIKHOBEHHas ApoOb U
necsaTU4Has Ilp06b, CTaHJIapTHBIA BUJl YKCJIA, PALMOHAIBHOE YHUCIIO,
UppAlMOHATIFHOE YHUCIO, apu(MeTHYecKuil KBaapaTHBI KOPEHB;
YMCHUC BBIIIOJIHATD I[CflCTBI/I?I C qucjiaMu, CpaBHHBATb n
YHOpAIOYMBATh YHWCIA, MPEACTABIATH 4YHUCIA HA KOOPAMHATHOM
IIPSAMOM, OKPYIVIATh YHCIA; yYMEHHUE JelaTh NPUKUIKY U OLEHKY
pe3yJibTaTa BEIYUCICHUN

YMeHHe OonepupoBaTh IMOHATHUAMM: CTEIEHb C LIEJIBIM II0KA3aTelleM,
apu@MeTHuecKuil KBaJpaTHBIM KOpEHb, MHOTOWIEH, anredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypallbHOW CTENeHH
Ooybllle €IMHULBI; YMEHHE BBINOJIHATH pacdy€rbl Mo Qopmysam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PAlMOHAIBHBIX BBIPAKEHUH U
BBIPDAKEHHUM C KOPHSAMHM, Pa3jOKEHHE MHOIOYJIEHAa HAa MHOYKHTEIH, B
TOM YHCJIE€ C HCIOJIb30BaHUEM (OPMYN Pa3HOCTH KBaApaToB H
KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YACIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJIHOWM IIEPEMEHHOM, YHCIOBOE HEPaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOI; YyMEHHE peIllaTh JUHEHHbIE U KBaJIpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHHSI C OJHOW TMEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPAaBHEHMM, JINHEHHBbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JpOOHO-pallMOHAJIbHbIE HEpPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM UYHUCJIE€ P PELIEHUH 3a/1a4 U3 APYTUX MPEIMETOB
U TPaKTUYECKUX 3a7ady; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 M KOOPIMHATHYIO IJIOCKOCTb JUIS HM300paKEHUS pPEIICHHUH
YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduk GyHKIMH, HYIU
byHKIHY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOosblllee W HaUMEHbIlee 3HAYCHUS
byHKLIUY; yYMEHHE OIEepUpOBATH MOHATHAMMU: npsmMas
IPONOPIHUOHATBHOCTD, JIMHEHHAsA (YHKLUS, KBaJpaTU4Has (QYHKIHS,




obpaTHass TPOMOPIMOHAILHOCTh, TMapaboyia, TUrepOosia; yMEHHE
cTpouTh rpaduKku GyHKIUN, UCTIOIB30BaTh TPaGUKH ISl ONPEACTICHHS
CBOHMCTB IPOILIECCOB M 3aBHCUMOCTEH, Ul PELICHUs 3a/1a4d U3 JPYTrHx
y4eOHBIX TIPEAMETOB U pEAJIbHOW IKU3HHM, YMEHHE BBIPAXKAaTb
dopMyIamMu 3aBUCHMOCTH MEKAY BETHYHMHAMH

YMenue OIIepUpOBATH HOHSTUSIMHU: I10CJIEI0BATENbHOCTD,
apudMeTryeckass M TeOMETpUYecKas  MPOrpeccHH;  YMEHHE
UCTIOJIB30BaTh CBOICTBA MOCIEAOBATENLHOCTEH, (OPMYIBI CYMMBI U
o0I11ero wieHa MpU pelIeHUH 337ad, B TOM 4YUCIE 331ad U3 JPYrux
y4€OHBIX IPEIMETOB U PEATLHON KU3HU

VYMeHue peliaTh 3aJaud pa3HbIX TUIOB (B TOM 4YMCJE Ha HPOLEHTHI,
JOJMM W 4YacTH, JBIXKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTb
MOKYIOK U YCIIYT, HAJIOTH, 33/1a4M U3 00JaCTH YIPABICHUS JTMUYHBIMU U
CeMEWHBIMH  (HUHAHCAMH); YMEHHE  COCTABJIATH  BBIPAKCHHS,
YPaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3a/JayH,
UCCIIEI0BaTh MOIYYEHHOE PELICHHE U OLEHHUBAThH IIPABIONOA00HOCTh
IIOJIyYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh HNOHATHAMU: QUrypa, TOUKa, OTPE3OK, Mpsmasd,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHHK, TPEYTOJIbHHUK, PaBHOOEAPEHHBIH
U PABHOCTOPOHHHUH TPEYrOJIbHUKH, NPSMOYTOJNBHBIA TPEyroibHUK,
MenraHa, OMCCEKTpUca W BBICOTA TPEYrOJbHHKA, YETHIPEXYTOIbHHUK,
napajuieliorpaMM, poMO, IpSMOYTOJbHMK, KBajpaT, Tpameuus;
OKPYKHOCTB, KPYT, KacaTeJbHast; 3HAKOMCTBO C IMPOCTPAHCTBECHHBIMH
durypamu; ymMeHue pemarb 3agadd, B TOM YHCJIE U3 MOBCEIHEBHOM
KU3HU, Ha HAXOXJICHHUE T€OMETPHUYECKUX BEIMYMH C NPHUMEHEHHUEM
M3YYEHHBIX CBOMCTB (puryp u paktoB

10

YMeHue onepupoBaTh IOHATUAMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYroJIbHUKOB; MNapauieIbHOCTh U NEPHEHAMKYISIPHOCTh MPSMBIX,
yroJl MEXAy HpsMBIMH, HEPIEHIUKYIAp, HAKIOHHAs, IPOEKLHS,
nosnobue Guryp, nogo0HbIE TPEYroJbHUKH, CHMMETPHUSI OTHOCUTEIIBHO
TOYKM M NIPSIMOM; YMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHIO H
nosnobue ¢uryp, napajienbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B
OKpYXKaroIleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSTHUE, YTOJd
(BemuyMHA yria, CHHYC U KOCHUHYC yIJila TPEeYrojbHUKa), IJIOLIA/Ib;
yYMEHHUE OIIEHUBATHh Pa3MEphl NMPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMNpPUMEHATh GOpMyNbl MEepUMeTpa U IUIOIIATU
MHOTOYTOJIBHUKOB, JUIMHBI OKPY>KHOCTH M IUIONIA[A Kpyra, oobema
MPSIMOYTOJIBHOTO MapajuleNieNuela; YMEHUE NPUMEHSTh IPU3HAKU
PaBEHCTBAa TPEYTOJbHHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TPUTOHOMETPUUECKHE COOTHOIICHHS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIJTOMIAACH

12

YMmenue u300pakaTh IUIOCKME (QUIypsl W UX KOMOMHAIUH,
MPOCTPAHCTBEHHbIE (QUTYPbl OT PYKH, C MOMOUIbIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CPEIACTB II0 TEKCTOBOMY HIIU
CHMBOJIBHOMY OIIMCaHUIO

13

YmMmenue OIIEpUpPOBATH TIOHATHSMMU: MMPAMOYTOJIbHAsA CUCTEMA
KOOpAHHAT, KOOpAWHAThI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YUCJIO, CKATIAPHOC IMMPOU3BEACHUEC BEKTOPOB,




YMCHHUE HCIIOJIBb30BaTh BCKTOPBI MU KOOPAWHATHI IJIA IPEACTABICHUSA
JaHHBIX W PCHICHUA 3ada4, B TOM UYHUCIC U3 OPYTHUX y‘IC6HLIX
NpeaAMETOB U peanLHoﬁ KHN3HU

14

YMeHue OomepupoBaTh IMOHATUAMHU: CTOJIOMKOBBIE UM KPYTOBBIC
auarpamMmbl,  TaOmuIpl, cpenHee  apudmeruyeckoe, MeAHMAHA,
HanOoJpIllee M HAaUMEHbIIEEe 3HAYCHHUs, pa3Max YHCIOBOTO HabOpa;
YMEHHE  U3BJIEKaTh, HMHTEPHPETUPOBATH M  MPEOOpPa3OBHIBATH
uHpOpMaLIMIO, TPEACTABICHHYI0 B Ta0lMIaXx W Ha JUarpaMmax,
OTPaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATBHBIX IPOLIECCOB U
ABJICHUM; yMEHHME paclo3HaBaTb M3MEHYMBBIE BEJIMYMHBI B
OKPY’KaOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATHUSAMHU: CIYYallHBIM ONBIT (CIy4alHBIN
OKCIIEPUMEHT), JJEMEHTApPHOE COOBITHE (DJIEMEHTApHBIA HCXO.)
CIIy4aifHOTO ONBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAWTh BEPOATHOCTH CIIyYaWHBIX COOBITUH B ONBITAX C
PAaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peliaTh
3aJaud METOJIOM OPraHHW30BaHHOTO TMepedopa U C HCHOJIb30BAHUEM
npaBujia YMHOXXCHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITHIf M SIBJICHH, MOHUMATh POJb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHI B OKPYXKAIOIIEeM MHPE W B IKH3HU;
3HAKOMCTBO C TOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIINX YHCEI U €r0 POJIbI0 B MACCOBBIX SIBJICHUSAX
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YMenne BbIOMpaTh MOAXOMSIIMNA W3YYEHHBIM METOJ I PEIICHUS
3a7a4M, MPUBOJAUTH MPUMEPbl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMATUKH B
HUCKYCCTBE, OIUCHIBAaTh OTJEJIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYyYECHHBIE B XOJI€ Pa3BUTHUS MATEMATHUKH KaK HAyKW, MPUBOJHUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOM UCTOPUU




INEPEYEHD 9JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 31eMEHT COIEPKAHMS

1 UYucna v BBIYMCIICHUS
11 Hatypanbuble u nenslie yucna. [IpusHaku 1eIMMOCTH EeNbIX YUCe
12 OObIKHOBEHHBIE M JIeCATUYHBIE  ApoOM,  MPOLEHTH,  OECKOHEYHbIE
MePHOINIECKHE IPOooH
ParmonanbHbie  uucna.  ApudMETHYECKHE ONepalud C  PaluOHATHHBIMHU
13 YHACIIaMHA
JleiicTBuTENbHBIC YHCTa. ApUPMETHYECKHE OINepalii ¢ JIeHCTBUTEIHHBIMU
14 YHCIaMU
[TpuOnmxEHHBIE BBHIYMCICHUS, IMpaBHIa OKPYTJCHHS, MPUKUAKA U OLIEHKa
15 pe3yJibTaTa BEIYMCIEHUN
2 AnrebpanyecKkue BEIpKECHUS
2.1 bykBenHble BoIpaskeHUs (BBIPAKEHUS C TIEPEMEHHBIMHU)
Crenenp ¢ nenbiM mokaszareneM. CTeNmeHb C palMOHANBHBIM IOKa3aTeleM.
2.2 CBoiicTBa CTeTICHU
2.3 MHuorouseHbl
2.4 Anrebpanyeckas 1poob
Apudmernueckuit KOpEHb HaTypaJbHOU CTEIICHHU. HeicrBus c
2.5 apu(pMeTHIECKUMHU KOPHSIMH HATypaIbHON CTETICHU
3 YpaBHEeHHs U HEPABEHCTBA
Lenbie u apoOHO-panMoOHaNbHbIE ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
3.1 YPaBHEHUU
[ensie 1 apoOHO-panmoHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
3.2 HEpPaBEHCTB
3.3 Pemrenue TekCTOBEIX 3a4a4
4 Uucnoble NOCIE10BATENbHOCTH
41 [TocnenoBarenbHOCTH, CIOCOOBI 3a/IaHUS TIOCIEIOBATEILHOCTEH
Apudmerndeckas u reoMmerpuyeckas mnporpeccu. Dopmyna  CIOKHBIX
4.2 IIPOLICHTOB
5 OyHKIIUU
OyHkIua, cnocoObl 3amanus ¢QyHkiuuu. ['paduk  PyHkmuu. Oobmacte
ompeeseHUs 1 MHOXECTBO 3HaueHu QyHkiuu. Hynu ¢ynkiuu. [IpomexyTku
5.1 3HAKOMOCTOSHCTBA. [IpoMexKyTKM MOHOTOHHOCTH (YHKIMHU. MaKCUMyMBbl U
MUHUMYMBI (QyHKIIMA. HawmOompliiee u HaWMeHbIllee 3HauYeHWe (YHKIWH Ha
MIPOMEXKYTKE
6 KoopanHatsl Ha pAMON U MIIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlexapToBbI KOOPAMHATHI Ha MJIOCKOCTU
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl 1 UX CBONCTBA
7.2 Tpeyroapauk
7.3 MHOroyrojapsHUKN
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OKpy>KHOCTb U KpyT

7.5 N3mepenne reoMeTpruiecKuX BEIMIMH
7.6 BekTopsl Ha TUIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHuosxecTBa
8.5 I'pader




YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJISA YYEHUKA

Makaperues 1O. H., Munarok H. I'., Hemkos K. 1., CyBoposa C. b. Anre6pa. 9 knacc. — M:
IIpoceemenue

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Meroandeckue MaTepuasl
EI[I/IHOG COACPIKAHUC 06]1.[61"0 O6p8.30BaHI/I$I. MCTO,HI/I‘IGCKI/IG MaTCpHraJibl I10 MATCMATHUKC
https://edsoo.ru/mr-matematika/

MeTozmqecm/Ie HOCO6I/I$I W KHUTHU JJI y‘H/ITGJIﬂ 110 MaTCMAaTUKEC N31aTCIIbCTBA
«HpOCBeI_HeHI/Ie»
https://prosv.ru/catalog/metodicheskie-posobiya-i-knigi-dlya-uchitelya-algebra85-algebra-
makarichev-yu-n-7-9/?class=7-kl%2C8-kl%2C9-kl&uroven-obrazovaniya=0snovnoe-
obschee-obrazovanie

bubnroreka udppoBoro 00pa3oBaTeILHOIO KOHTCHTA HA caiiTe AKaaeMuu
Munnpocsemenust Poccuu
https://academy-content.apkpro.ru/ru/catalog/02.2/77?class=77

DOUITU. OI'D
https://fipi.ru/oge

OTtkpbIThIN OaHk 3aganuil OI'D mo maremaTuke
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DC0

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubnuoteka udpoBoro o6pa3zoBaTeILHOTO KOHTEHTA Ha cailTe AKaJeMun
Munnpocsenienus Poccuun

https://academy-content.apkpro.ru/ru/catalog/02.2/09?class=09
https://lesson.edu.ru/02.2/09

OTtkpbIThIN Oank 3aganuii OI'D nmo MatemaTke

https://oge.fipi.ru/bank/index.php?proj=DEQE276E497AB3784C3FC4CC20248DC0
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https://prosv.ru/catalog/metodicheskie-posobiya-i-knigi-dlya-uchitelya-algebra85-algebra-makarichev-yu-n-7-9/?class=7-kl%2C8-kl%2C9-kl&uroven-obrazovaniya=osnovnoe-obschee-obrazovanie
https://prosv.ru/catalog/metodicheskie-posobiya-i-knigi-dlya-uchitelya-algebra85-algebra-makarichev-yu-n-7-9/?class=7-kl%2C8-kl%2C9-kl&uroven-obrazovaniya=osnovnoe-obschee-obrazovanie
https://prosv.ru/catalog/metodicheskie-posobiya-i-knigi-dlya-uchitelya-algebra85-algebra-makarichev-yu-n-7-9/?class=7-kl%2C8-kl%2C9-kl&uroven-obrazovaniya=osnovnoe-obschee-obrazovanie
https://academy-content.apkpro.ru/ru/catalog/02.2/77?class=77
https://fipi.ru/oge
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://academy-content.apkpro.ru/ru/catalog/02.2/09?class=09
https://lesson.edu.ru/02.2/09
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
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