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INOACHUTEJIbBHAS 3AIIMCKA

Pabouas mporpamma no anreOpe aJis ydammxcs 9 kiacca pazpaboTaHa Ha OCHOBE CIIEIYIOUINX T0KYMEHTOB:

» denepanbHBINA TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOT'O OOIIETO 00pa30BaHus,

* [Iporpamma 0CHOBHOT'O 0011Iero 00pa3oBaHUs IO MaTEMaTHKE,

 ABtopckas Ilporpamma no anre6pe M.U1. 3ybapesoii, A.I'. Mopakosuua k yueOuuky A.I'. Mopakosuua u ap.(M.: Muemosuna, 2012) u opueHTHpOBaHa
Ha UCMOJIb30BaHUe yueOHUKa: «Anredpa (B 2-x yactsx). Y. 1: Yuebnuk. 9 xnace» / A.I'. Mopakosuu. — M.: Muemo3una, 2019 r. u 3agaunuky «Anredpa (B 2-x
gacTax). Y. 2: 3amaunuk. 9 knace» A.I'. Mopakosuy, JI.A. Anekcarnposa, T.H. Mumyctuna, E.E. Tynpunackas. — M.: Muemosuna, 2019 r.

B aBTOpCKYIO IpOrpaMMy U3MEHEHUS! HE BHOCUJIHCh.

Memnn:

Nzyuenue anreOpsl B 9 Ki1acce HaNpaBICHO HA JOCTHXKEHHUE CIICTYIOIIHNX IEJICH:

OBJIaJCHHUEC CHUCTEMOM MAaTeMaTHYCCKHUX 3HAHUU U YMGHHﬁ, H€O6XOI[I/IMLIX AJi1 IIPUMCHCHUS B HpaKTI/I‘-IGCKOI\/'I ACATCIBHOCTU, M3YUYCHUSA CMCKHBIX
JUCLUIUINH, POJIOJKEHUST 00pa30BaHMUS;

Pa3BUTHUC BBIYUCIUTCIILHBIX U (bOpMaJIbHO-OHepaTI/IBHBIX anre6panquKHx yMeHI/Iﬁ A0 YpOBH:, MMO3BOJIAIOIICTO YBEPCHHO UCIIOJIB30BATh UX IMPU PCIICHUN
3a/1a4 MaTeMaTUKHU U CMEXXHBIX [TPEIMETOB;

HHTCJUICKTYAJIbHOC PA3BUTUC, (I)OpMI/IPOBaHI/Ie KadycCTB JIMYHOCTH, HCO6XOI[I/IMLIX YCJIOBCKY JIA HOJIHOLICHHOP'I JKHU3HHU B COBPEMCHHOM OGH.IGCTBG,
CBOMCTBEHHBIX MATEMAaTHUECKON JEATEIbHOCTH: SCHOCTH W TOYHOCTU MBICIHM, KPUTHUHOCTH MBILIUICHUS, UHTYUIUHU, JTOTUYECKOTO MBIILJICHUS, 3JI€ MEHTOB
ANTOPUTMHUYECKON KYJIBTYPHI, IPOCTPAHCTBEHHBIX MPEICTABICHUHN, CIIOCOOHOCTH K MIPEOIOICHUIO TPYIHOCTEIH;

(dbopMUpOBaHUE TPEICTaBICHUN 00 HIESX U METOAaX MaTeMaTHKH KaK YHHUBEPCAJIbHOTO A3bIKa HAYKU U TEXHUKH, CPECTBA MOJICIUPOBAHUS SBICHUN U
IPOLIECCOB;

BOCIIUTAHHUE KYJIbTYpHl JIMYHOCTH, OTHOIICHHS] K MaTeMaTHKE KaK K YacTH OOIIeYeI0BEYECKON KyNIbTYphl, UTparolieil 0co0yro posib B 00LIECTBEHHOM
pa3BUTHH.

3agaum:

® CHUCTEMaTHU3aIusd CBCI[CHI/Iﬁ 0 JHCJIax; U3y4CHUC HOBLIX BUAOB YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ n Q)OpMYJI, COBCPHICHCTBOBAHUC IMPAKTHYCCKUX HABBIKOB 1
BBIUMCIIUTEIHFHON KYIbTYPHI; (HOPMUPOBAHHE U PACIIMPEHHE aaredpanyecKoro anmnapara;

L] q)OpMI/IpOBaHI/IC MAaTEMaTHUYCCKOTIO armapara JJIid peuICHUA 3a1a4 U3 MaTeMaTUKH, CMCIKHBIX IIPEAMCTOB, OKPY)I(aIOHICﬁ PCaAIbHOCTH,

® TOJyYyeHUE IIKOJbHUKAMU KOHKPETHBIX 3HAaHUM O (YHKIUSAX Kak BaKHEHIIeW MaTeMaTH4eCKOW MOJENH [Jsi OINWCAaHUS W WCCIIEOBAHHMS
pa3HOO0pa3HBIX MPOILIECCOB;

e hopMUpOBaHUE y NIKOJBHUKOB MPEICTABIECHUI O PO MaTEMATHKH B Pa3BUTHH LIMBUIU3ALIUU U KYIbTYPHI,

® PA3BUTHE NPEJACTABICHNUN O BEPOATHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTAX B OKPY’KAIOIIEM MHPE;

® COBEpIIICHCTBOBAHNE MHTEIUICKTYaIbHBIX M PEUYEBBIX YMEHHUH IMyTeM 00OTaIeHUsS MaTEMAaTHIECKOTO S3bIKa, PA3BUTHE TOTUIECKOTO MBIIIIJICHHUS.

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEMETA



Hacrosmas nmporpaMMa OCHOBHOro oOmiero o0pasoBaHMs 110 MaTeMaTHKE COCTaBieHa Ha OocHOoBe (DyHJAaMEHTANbHOIO Sipa COJEp)KaHUs OOIIEero
oOpa3oBanus U TpeboBaHuii K pe3ynbraTaM oOIIero 0Opa3oBaHMsI, MPEICTABICHHBIX B (peiepaibHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTE OOIIETo
o0pa3oBaHus, C Y4€TOM IPEEMCTBEHHOCTH ¢ [IpuMepHbIMU porpaMmamu J1jisl HayalabHOTo o01ero oOpa3zoBaHus. B Heil Takke y4UTHIBAIOTCS OCHOBHBIE UIEH U
nonoxkenus [Iporpammsl pa3BuTHst 1 GOPMUPOBAHUS YHUBEPCATIBHBIX YUEOHBIX IEHCTBHM 1JI1 OCHOBHOTO 00ILEro 00pa3oBaHHUsI.

CopepxaHue MaTeMaTHYECKOro OOpa30BaHUs NPUMEHUTENBHO K OCHOBHOM IIKOJE IMPEACTAaBICHO B BHUJE CIEAYIOUIUX COAEPKATEIbHBIX pPa3/elioB.
D10 apugmemuxa; aneebpa, GyHKYuU; 8ePOSMHOCMb U cmamucmuka, ceomempus. Hapsay ¢ 3TUM B coiepKaHHE OCHOBHOTO OOIIET0 00pa30BaHUs BKIIFOUEHBI
JIBa JIOTMOJHUTEIbHBIX METOJIOJIOTMUECKUX DPA3AEIa: I02UKA U MHOMCECmeda, MamemMamuKkd 6 UCHOPUYECKOM pa3sumuu, YTO CBSI3aHO C pealn3aluen 1enei
OOIIENHTEIUIEKTYaJJbHOTO U OOLIEKYJIbTYPHOTO pa3BUTHUA Yydamuxcs. ConepkaHHe KaKJOro M3 3THUX pa3[esioB Pa3BOPAYMBAETCS B COAEPIKATEIBHO-
METOJIMYECKYIO JINHUIO, IPOHU3BIBAIOIIYIO BCE OCHOBHBIE pa3Jieiibl COACPKaHHU MAaTEMaTUYECKOro 00pa3oBaHus Ha TaHHOW cTyneHu ooyuyenus. [Ipu stom nep-
Bas JIMHUSA — «JIoruka 1 MHOYXKECTBa» — CIIY>KUT LIEJIM OBJIaJCHUS YYalIMMUCS HEKOTOPBIMU 2JIEMEHTAMU YHUBEPCAIBHOIO MaTEMATUUECKOTO SI3bIKa, BTOpast —
«MaTemaTHKa B UICTOPHUUECKOM Pa3BUTHI» — CIOCOOCTBYET CO3/IaHUIO OOIIEKYJIbTYPHOTO, TYMAHUTAPHOTO (JOHA U3YUEHUS Kypca.

Coneprxanue pazznena «ApugMeTnkay cayXUT 0a30il I JanbHEHIIEro N3y4yeHHs YYallMMUCS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTMYECKOTO
MbIIUICHHS], (POPMUPOBAHUIO YMEHUS IOJIb30BAThCS AITOPUTMAMU, a TAKXKE MPHOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B MOBCEIHEBHON >KU3HU.
Pa3zButue MOHATUS O YKMCJIE€ B OCHOBHOHM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U MPPALIMOHATIBHBIMHM YHCIAaMH, (DOPMUPOBAHUEM IEPBHUYHBIX MPEACTABICHUN O
JNEHCTBUTENILHOM YHCIe. 3aBepIlieHNe YUCIOBOM JIMHUU (CHCTEMaTU3alus CBEACHHUNA O AeMCTBUTEIbHBIX YHCIIaX, O KOMIIJIEKCHBIX YHCIax), Tak ’Ke Kak U Oosee
CJIOXHBIE BOMPOCH! apumeTnku (anroputM EBKINma, OCHOBHAs TeopemMa apu(hMETHKH ), OTHECEHO K CTYIEHU OOIIETO CpeaHero (ITOJIHOT0) 00pa30BaHusI.

Copepxanue paznena «Aaredpa» crnocoOcTByeT (OPMUPOBAHUIO y y4YaIIMXCS MAaTEeMAaTHUYECKOTO ammapaTa JUIs pelleHUs 3aJad U3 PasHbIX pa3JesioB
MaTeMaTUKH, CMEXKHBIX IPEJAMETOB, OKPY)KAIOWIEH peanbHOCTH. SI3bIK anreOpbl MOTYEPKUBACT 3HAUCHHE MATEMATHKH Kak $A3bIKa JUIi IOCTPOCHUS
MaTeMaTHYECKUX MOJIEei MpoleccoB U SBJICHHM peanbHOro Mupa. B 3amaum m3yuenus anreOpbl BXOAAT TaKKe Pa3BUTHE AJITOPUTMHUYECKOrO MBIIIICHHUS,
HEOO0XOAMMOTr0, B YaCTHOCTH, JJISi OCBOEHHs Kypca WH(POPMATHUKH, OBJIAJICHHE HABBIKAMH JCIYyKTUBHBIX paccyxiaeHuid. [IpeoOpazoBanue CUMBOJIBHBIX (GOpM
BHOCHUT CHEIU(pUUECKHI BKJIaJ B pa3BUTHE BOOOPAKEHUS YYaIUXCS, UX CIHOCOOHOCTEH K MaTeMaTH4eCKOMY TBOpYECTBY. B OCHOBHOIl mIKolie mMaTepuan
TPYNIIUPYETCS BOKPYT PAaIMOHAJIBHBIX BBIPAKEHHH, a BOMPOCHI, CBA3aHHBIE C MPPAIMOHAIBLHBIMU BBIPRKEHUSIMH, C TPUTOHOMETPUYECKHMMH (DYHKIUSMHU U
npeoOpa3oBaHUSIMU, BXOIAT B COJEpKaHUE Kypca MaTeMaTHKU Ha CTaplieil CTyleHH 00y4eHHs B LIIKOJIE.

Coneprxanue pazzuena «DYHKIMNY» HAIENEHO HAa MOJYYEHHE IIKOJbHUKAMH KOHKPETHBIX 3HAHWN O (QYHKIMM Kak Ba)KHEHIIEH MaTeMaTHYECKOW MOJeNn
JUIsL OTMHCAaHUS M HUCCIENOBaHHUS pPa3zHOOOpa3HBIX MpoleccoB. M3yueHue 3TOro martepuana CHOCOOCTBYET PAa3BUTHUIO Y YYAIIMXCS YMEHUS MCIOJIb30BATh
pa3IMyHbIe S3BIKM MAaTEeMaTHKH (CIIOBECHBIN, CHMBOJIMUYECKUH, TpadruecKuii), BHOCUT BKJIAJ B ()OPMHUPOBAHUE MPEACTABICHUN O POJIM MaTEMATUKU B Pa3BUTUU
UBUIM3AIUH U KYJIbTYPBHI.

Paznen «BeposATHOCTh M CTaTHCTUKAa» — O00S3aTeIbHbI KOMIIOHEHT IIKOJBHOTO 0O0pa30BaHWs, YCUJIMBAIOLIUN €ro NPUKIATHOE U MPAKTHUYECKOE
3HayeHue. DTOT MaTepuan HeoOXOIMM, Mpexae Bcero, il (OpMHUPOBaHUS Yy ydaluxcs (YHKIHMOHAJIBHONM TI'PAaMOTHOCTM — YMEHMS BOCHPUHUMATH U
KPUTHUYECKH aHAIM3UPOBaTh MH(OPMAIINIO, MPEICTABICHHYIO B Pa3IM4HbIX (OpMax, NOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX PEaJbHBIX 3aBUCUMOCTEH,
IPOU3BOIUTH MTPOCTEHIIINE BEPOSATHOCTHBIE pacueThl. M3yueHne oCHOB KOMOMHATOPHUKH MTO3BOJIUT yUYalleMycs OCYIIECTBIATh PACCMOTPEHHE ClTydaeB, nepedop u
MOJICYET YMCIIa BAPUAHTOB, B TOM YMCJI€ B IPOCTEHIINX MPUKIAJAHBIX 3a/1adax.

[Tpu M3yyeHUH CTATUCTHKH U BEPOSTHOCTH O0OTaIIaloTCsl MPEACTaBICHUS O COBPEMEHHOW KapTHHE MHUpa U METOAAxX €ro MCCIeJ0BaHusl, GopMUpYeTCs
MMOHMMAaHHE POJIM CTATUCTUKU KaK UCTOUYHMKA COL[MAJIbHO 3HAUUMOM HH(POPMAIK U 3aKJIaJIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOT'O MBIIIUICHHUS.




OcobenHocThIo pazzena «JIoruka ¥ MHOXKECTBay» SBISIETCS TO, YTO MPEACTABICHHBIM B HEM MaTepHall MIPEUMYIIECTBEHHO U3y4aeTcsl IPU pacCCMOTPEHUH
pas3IUYHBIX BOMPOCOB Kypca. COOTBETCTBYIOUINI MaTepHall HalleJIeH Ha MaTeMaTH4eCKOe pa3BUTHE ydyaluxcs, (GOpMHUPOBAHHE Y HUX YMEHMSI TOUHO, CKATO U
SICHO M3JIaraTh MBICJIM B YCTHOM U IMCbMEHHOM PEUHU.

Paznen «MaTtemaTtuka B HCTOPUYECKOM Pa3BUTHUHU» MpelHa3HaueH Ui (OPMUPOBaHUS MPEACTABICHUH O MaTeMaTHKe KaK 4YacTh YeJIOBEeYEeCKOM
KYJIBTYpBI, JUIsI OOLIETO Pa3BUTHS IIKOJBHUKOB, /Ul CO3JAaHUS KYJIbTypHO-UCTOpHYECKOW cpeabl oOyueHus. Ha Hero He BBIIENSAETCS CHEIHAIBHBIX YPOKOB,
YCBOGHHE €ro He KOHTPOJIUPYETCs, HO COJAep X aHHe 3TOro pasjiena OpraHuyHO MPUCYTCTBYET B yueOHOM Ipoliecce Kak CBOEro pojia TyMaHUTapHBIM (GoH mpu
paccMOTpeHNH MPOoOIeMaTUKA OCHOBHOTO CO/IEP)KaHUsI MAaTEMAaTHYECKOT0 00pa30BaHMUs.

B xonme mpenonaBanus anredpsl B 9 kimacce, paboTbl Haj (OpMUpOBAHHEM Yy y4yalllUXCs YHHUBEPCAJIBHBIX YUYEOHBIX NEHCTBHI cliefyeT oOpamarh
BHUMAaHHE HA TO, YTOOBI OHU OBJIAJICBAIM YMEHUSIMHU 0011Iey4eOHOT0 XapakTepa, pa3HOOOpa3HBIMHU CITOCO0AMH JIEATETLHOCTH, MPUOOPETATH OTIBIT:

¢ INTAaHUPOBAHUA U OCYIICCTBIICHUSA aHFOpI/ITMquCKOﬁ ACATCIIBHOCTH, BBINIOJIHCHUS 3aJaHHBIX U KOHCTPYHPOBAaHU HOBBIX aJITOPUTMOB;

* pemeHus pa3HOo00Pa3HBIX KIACCOB 3a/1a4 U3 Pa3IMYHBIX Pa3/IeioOB Kypca, B TOM YKCIIE 3aa4, TPEOYIOIINX MOUCKA ITyTH B CIIOCOOOB PEIICHUS;

* HCCIICIOBATEIBCKON JACSITEILHOCTH, PA3BUTHSI HJIEH, IIPOBEICHUS YKCIIEPUMEHTOB, 0000IIICHHS, TOCTAHOBKU

1 GOpMYJIMPOBaHUsI HOBBIX 3a]1a4;

¢ AICHOIro, TOYHOI'O, I'PaMOTHOI'O H3JIOKCHHA CBOHUX MEBICIIE B YCTHOﬁ U NOHUCHLMEHHOU (1)opMe, HCIIOJIB30BaHUA PA3JIMYHBIX S3BIKOB MATCMATHUKHU
(CIIOBECHOT0, CHMBOJIMYECKOT0, TpaguuecKoro), CBOOOIHOIO IMepexojia ¢ OMHOTO sI3blKa Ha JAPYrod s WIUTIOCTPALMU, WHTEPIPETAINU, apryMEHTAIlMH |
JI0Ka3aTeIbCTBA;

* IPOBEJICHUS JIOKA3aTEIIbHBIX PACCY)KICHHI, apTyMEHTAIIMH, BBIIBU)KCHHUS THIIOTE3 U UX OOOCHOBAHUS;

* TOUCKA, CHCTEMATHU3allNH, aHAIN3a U KJIACCU(PHUKAIMNA UHPOPMALIUH, UCTIOIH30BAHUS Pa3HOOOPA3HBIX

WH(POPMAIIMOHHBIX KCTOYHUKOB, BKITIOYasi YUCOHYIO M CIIPABOYHYIO JIUTEPATYPY, COBPEMEHHbBIC HH(OPMAIIMOHHBIC TEXHOJIOTHH.

OIIMCAHME MECTA YYEBHOI'O IIPEJIMETA B YYEBHOM IIVTAHE

denepasbHBIN 0a3UCHBIN YIeOHBIN TUTaH TSl 00pa30BaTeIbHBIX yupekaeHuil Poccuiickoit denepanmu Ha n3ydeHue anreopsl B 9 Kiacce OCHOBHOM
IIKOJTBI OTBOJIUT 3 yaca B Henelnto (34 yaeOHbBIX Henmelnb), Bcero 102 ypoxa.

JIMYHOCTHBIE, METAITIPEIMETHBIE U ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSA IPEJIMETA

JINYHOCTHBIMHM pe3yJIbTaTaMH 00y4YeHHs ajredpe B OCHOBHOM LIKoJIe SIBJISIOTCS:

. dopmMupoBaHUe MPEICTaBICHUI 0 MaTeMaTHKE KaK YacTH OOIIeYeI0OBEeUECKOM KyJIbTyphl, O 3HAUMMOCTH MaTEMAaTUKU B Pa3BUTHH LUBUIM3ALUN U
COBPEMEHHOT0 00I11eCTBa;

. Pa3BuTne 1Oru4ecKoro U KPUTUYECKOTO MBIIIICHUS, KyJIbTYPbI p€Ud, CTIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

. q)OpMI/IpOBaHI/Ie I/IHTeHHeKTyaHLHOI\/'I YECTHOCTHU U 06’BeKTI/IBHOCTI/I, CIOCOOHOCTH K MMpEOa0JICHUIO MBICIIMTCIBHBIX CTCPCOTUIIOB, BBHITCKAIOIINUX U3

OOBIJICHHOT'O OIIBITA;



. Bocnuranue kauecTB JIUYHOCTH, 06CCHC‘-II/IB8.IOH_[I/IX COIMUAJIBHYIO MO6I/IJ'IBHOCTB, CIIOCOOHOCTD NMPpUHHUMATHh CAMOCTOATCIIBHBIC PCUHICHUS,

[ q)OpMI/IpOBaHI/Ie Ka4dyeCTB MBIIIJICHUA, HGO6XO)II/IMI)IX IJIg aganTalli B COBPEMCHHOM I/IH(i)OpMaHI/IOHHOM O6HICCTBG;

. Pa3BuTHe HHTEpeca K MATEMaTHYECKOMY TBOPUECTBY U MATEMATHUYECKUX CIIOCOOHOCTEN;

. YMeHne ACHO, TOYHO, 'paMOTHO H3JlaraTb CBOW MBICJIU B yCTHOﬁ W MACbMEHHOH pe€ur, MOHNMATh CMBICII IIOCTaBJIEHHOH 3aga4M, BBICTpanMBaTb
apryMeHTaluIo, IPUBOAUTE IIPUMEPEI U KOHTPIIPUMEPEI,

. KpuTnuHOCTH MBINITIEHHSI, YMEHHE PACTIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

. [IpencraBneHne 0 MareMaTHYeCKOW HayKe Kak cdepe YeIOBEYECKOW IEATENBHOCTH, 00 JTamax €€ Pa3BUTHUS, O €€ 3HAUMMOCTH JUIsl Pa3BUTHUS
LUMBUJIN3AIUY;

° eraTI/IBHOCTB MBIIIJICHUS, MTHUIIUATHBA, HAXOAYUBOCTb, AKTUBHOCTD IIPU PCIICHUUN MATCMATUYCCKUX 3ada4,

. YMeHHne KOHTPOJIMPOBATH MPOIIECC U Pe3yIbTaT yueOHON MaTeMaTHIECKOH IeSITEIIBHOCTH;

. CrocoOHOCTh K SMOIMOHATHPHOMY BOCIIPHSITHIO MATEMAaTHICCKUX 00BEKTOB, 337124, PEIICHHUH, PacCyKICHUH;

MeTtanpeaMeTHBIMH pe3yJIbTaTaMu 00y4eHHs ajire0pe B OCHOBHOI IIK0J1€ SIBJISIOTCSH:

. PasButue mpeacraBieHnit 0 MaTeMaTUKe Kak OpME OMHMCAHUS U METO/E MO3HAHUS JCHCTBUTENLHOCTH, CO3JJaHNUE YCIOBUHM ST pUoOpeTeHus
NEPBOHAYAJIBHOTO OIbITa MaTEMATHYECKOIO MOIEITUPOBAHUS;

. ®opmupoBaHue OOLIMX CIIOCOOOB MHTEIUIEKTYalbHON JEATENbHOCTH, XapaKTEPHBIX JJII MAaTEMAaTHKH M SBJISIOLUIMXCS OCHOBOM MO3HABATEIbHOMN
KYJBTYpPBl, 3HAUUMOM JIJIs1 pa3aHuHbIX chep YeT0BEeUECKON AeATeIbHOCTH;

. [lepBoHavanbHble MpeAcTaBieHUs 00 UAESIX U O METOJaX MAaTEMaTUKU KaK YHUBEPCAJIBbHOM SI3bIKE HAYKH M TEXHUKHU, CPEJICTBE MOJAEINPOBAHUS
SIBJICHUH U NIPOLIECCOB;

. YMeHue BUeTh MaTEMaTHUECKYIO 3aJ1a4y B KOHTEKCTE MPOOJIEMHOM CUTYalluu B APYTUX TUCHUILUIMHAX, B OKPYXKAIOUIEH KU3HU;

. YMeHue HaxoIuTh B Pa3IMYHBIX HCTOYHHMKAX HH(POPMALMIO, HEOOXOTUMYIO Ui PELIeHHs MaTeMaTH4eCKUX IMpoOsieM, MpeiCTaBlsATh €€ B
MOHATHON (hopMe, MPUHUMATh PELICHUE B YCIOBUSAX HEMOIHON U U30bITOYHON, TOYHON U BEPOSATHOCTHON MH(OpMAIINH;

. YMeHue MOHUMaTh U UCIOJIb30BAaTh MATEMATUUYECKHUE CPE/ICTBA HATJISAHOCTH (IpaduKy, AUarpaMMbl, TaOIMIIbL, CXEMBbl U Jp.) AJIS WUTIOCTPALUH,
MHTEpIPETALNH, APTYMEHTAIINH;

. YMeHue BbIIBUTATh TUIIOTE3bI IPU PELICHUN Y4eOHBIX 3a/1a4, IOHUMATh HEOOXOAMMOCTb UX IPOBEPKHU;

. YMeHue npuMeHsATh HHAYKTUBHBIE U J€TyKTUBHBIE CIIOCOOBI pacCyXI€HUN, BUAECTh pa3IUUHbIe CTPATErny PEeLICHHs 3a/1a4;

. [lonnMaHue CYIIHOCTH aNrOPUTMUYECKUX IIPEANMCAHUN U YMEHUE JEeHCTBOBATh B COOTBETCTBUM C IIPEJIOKEHHBIM aJITOPUTMOM;

. YMeHHe caMOCTOSATENIbHO CTABUTB 1I€IU, BEIOUPATh U CO37jaBaTh aITOPUTMBI [T PELIEHHUs y4eOHbIX MaTeMaTHUECKUX IIpoOieMm;

. YMeHMe IUTaHUPOBATh U OCYLIECTBIIATH ACATEIBHOCTD, HAIIPABICHHYIO HA PEIICHUE 3aa4 UCCIIE0BATEIbCKOIO XapaKkTepa;

IIpeameTHBIMH pe3yJibTaTAMU 00y4eHHUsI ajaredpe B OCHOBHOM IIKOJIe SIBISIKOTCH:
. OBynaneHre MaTeMaTHMYECKUMHU 3HAHUSMU M YMEHHSIMH, HEOOXOIMMBIMH JUIS MPOJOJKEHHMS O0Opa30BaHUs, M3YyYEHHsS] CMEXKHBIX JMCLUILIMH,
MIPUMEHEHHUSI B IOBCEHEBHOM JKU3HU;



. Coznanue ¢yHIamMeHTa [JIsi MaTeMaTH4eCKOro pa3BUTHS, (OPMUPOBAHUS MEXAaHW3MOB MBINUICHHS, XapaKTePHBIX OIS MaTeMaTHYECKOU
JIeSITeNIbHOCTH;

. OBnanenue 6a30BBIM MOHATUWHBIM aIapaToM MO OCHOBHBIM pa3jiesiaM COJAepKaHus, MPEACTaBIEHUE 00 OCHOBHBIX H3y4aeMbIX TOHATUAX (YUCIIO,
reomeTpuueckas (urypa, ypaBHEHHE, BEPOATHOCTh) KaK BOKHEHIITUX MATEMAaTHYECKHUX MOJICIIAX, MO3BOJISIONINX OMMCHIBATh U M3y4aTh PeabHBIC MPOIECCHI U
SIBIICHUS;

. YMenne paboTtath ¢ MaTeMaTHYECKHMM TEKCTOM (aHAM3UpPOBaTh, W3BJICKATh HEOOXOAMMYH HH(POPMAIHMIO), TPAaMOTHO MPUMEHSTH
MATEMATUYCCKYIO TCPMUHOJIOIMIO U CUMBOJIMKY, UCII0JIb30BAaTh PA3JIMYHBIC A3BIKH MAaTCMAaTHUKH,

. PasButue npencraBieHuit 0 Unciie, HATYPAILHBIX YHCEN, OBJIAJICHHE HABBIKAMHU YCTHBIX, TUCBMEHHBIX, HHCTPYMEHTAIBHBIX BEIYUCIICHUIA;

° OBJ’Ia[[eHI/IC OCHOBHBIMH CHOCOGaMI/I ONpeACTaBJICHHUA M aHalli3a CTAaTHCTHUYCCKHUMX JaHHBIX; HAJIUYUC Hpe,Z[CTaBJICHI/IfI O CTaTUCTHYCCKUX
3aKOHOMEPHOCTSIX B PEIbHOM MHUPE M O Pa3IMYHBIX CITOCO0aX UX M3YYEHUS, O BEPOITHOCTHBIX MOJIEIISIX;

. VYcBoeHue cCUCTEeMaTHYECKUX 3HAHUH O TIOCKHUX (UTypax M MX CBOMCTBAaX, a TAK)Ke Ha HATJITHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX
TEJIaX, yMEHUE MPUMEHSITh CUCTEMATHYCCKHUE 3HAHUS O HUX JUIS PEIICHHUS TEOMETPUUECKUX U TIPAKTHUECKUX 3a]1ad;

. YMeHus H3MepSATh [UIMHBI OTPE3KOB, BEJIWYHMHBI YIJIOB, HCIONB30BAaTh (DOPMYINBI ISl HAXOXIEHHUS IEPUMETPOB, IUIOMAACH U 00BEeMOB
TeOMETPUIECKHUX (PHUTYD;

° VYMmenne IMPUMCHSATH U3YYCHHBIC IMOHATHA, PC3YJIbTAaThbl, MCTOAbLI JJId PCIICHUA 3ala4 MPAKTUYCCKOr'o XapakKTepa U 3aaa4 U3 CMCIKHBIX JUCHUIIIINH
C MCIIOJIb30BaHHEM TIPU HEOOXOUMOCTH CIIPABOYHBIX MAaTEPUAIOB, KAIBKYIISTOPA, KOMIIBIOTEPA.

. VYMmenne MMpOBOANTH KJ'IaCCI/I(bI/IKaIII/II/I, JIOTUYCCKHUEC O6OCHOBaHI/I$I, J0Ka3aTeJabCTBA MAaTEMATHUYCCKUX yTBCp)KI[eHI/II\/JI;

. YMeHue pacrno3HaBaTh BUABI MATEMAaTHUECKUX YTBEPXKICHUHN (AKCHOMBI, OTIPEACIICHHS, TEOPEMBI U . ), IPSMbIE U 00paTHBIE TEOPEMBI;

L] OBJ'Ia)IeHI/Ie CHUMBOJIBHBIM SI3BIKOM anre6p51, Inpue€MaMiu BBIIIOJIHCHHA TOXICCTBCHHBIX Hp606pa30BaHHﬁ paloOHAJIbHBIX BBIpa)KeHHfI, peIICHUA

ypaBHeHHP’I, CHUCTEM ypaBHeHHP’I, HEPAaBCHCTB U CUCTEM HCPABCHCTB, YMCHHUC HCIIOJIB30BATb UACKHD KOOPAMHAT Ha INNIOCKOCTH IJId MHTCPIIpETAINUU ypaBHeHPIfI,
HCPaBCHCTB, CUCTCM, YMCHHUEC NIPUMCHATH anre6pap1qec1<ﬂe npeo6pa303aH1/Is[, arrmapar ypaBHeHI/Iﬁ N HCPABCHCTB I PCHICHUA 3ada4 U3 Pa3IMYHBIX PasacioB

Kypca;

. OBnazneHue cucteMoil GyHKIIMOHAIBHBIX TOHATUH, (YHKIIMOHAJIBHBIM SI3bIKOM U CUMBOJIMKOM, YMEHHE Ha OCHOBE ()YHKIIMOHAIbHO-TPAPUUECKUX
MIPEACTaBICHUN ONMCBIBATH U aHAIM3UPOBATH PEalIbHbIC 3aBUCUMOCTH;

. OBiazneHne reoMeTPUYECKUM SI3bIKOM, YMEHHE HCIOIb30BaTh €ro JJI OMMCAaHUS IPEIMETOB OKPYXKAIOIIEr0 MUpa, Pa3BUTHE MPOCTPAHCTBEHHBIX

Hpe)lCTaBJ'IeHI/Iﬁ n I/1306pa3I/ITCJ'ILHLIX YMCHHﬁ, an06peTeHHe HAaBBIKOB I'COMCTPUYICCKUX HOCTpOCHHfI.

HEJEBASA OPUEHTALIUSA
JlaHHas mporpaMma paccuuTaHa Ha oOyuaronmxcs 9 kinacca, B KOTOpoM OyayT oOyuyaThbest 17 yemoBexk.



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

IMoBTOpenue (2 u)

Anrebpanueckue apodu. ['paduku pyaknuii. KBagparueie ypaBHeHus. KBagpaTHble KOpHU

PanuonanbHble HEPaBeHCTBA M UX cucTeMBI. (16 4.)

JluneitHble 1 KBaJpaTHBIE HEPABEHCTBA (MOBTOpeHue). PanronanbHoe HepaBeHCTBO. MeTo MHTepBajioB. MHoOecTBa U onepauuu Haja HUMU. Cuctema
HepaBeHCTB. Perenue cucremsl HepaBeHCTB. KonTposbHas padora Ne 1

Cucrembl ypaBpaeHuid. (17 4)
PannonansHOe ypaBHEHHE C ABYyMsl NEepeMEHHbIMU. PellieHune ypaBHEHUS p(x; y)=0. dopMyna pacCcTOSHUS MEXAY ABYMS TOUYKAMU KOOPAMHATHOM

2 2 v v
miockoctu. I'paduk ypaBHeHUs (x - a) + (y - b) =r?. CucTeMa ypaBHEHHIA C IByMs IepeMeHHBIMHU. Peltenue cucTeMbl ypaBHeHuil. HepaBeHCTBA U CHCTEMBI

HEPABEHCTB C JABYMS MIEPEMEHHBIMU. METO/IbI PEIICHHS CHCTEM YpaBHEHHH (METO/T MTOICTAHOBKH, allreOpanvecKoro CI0XKECHHS, BBEICHUS HOBBIX MIEPEMEHHBIX ).
Cucrembl ypaBHCHHH Kak MaTeMaTHYECKHUE MOJICIH pealbHbIX cuTyanuii. KonTponbHas padora Ne 2

Yucaosbie yHkmum. (23 4.
Oynkiusa. HesaBucumas mepemenHas. 3aBucumasi nepeMeHHas. OOmacte ompenenenus ¢yHkiuu. EctecTBeHHass obnacTe ompenesieHuss (yHKIUU.
Ob6nactp 3HaueHudt ¢yHkuuu. CrocoObl 3a1aHus QyHKIMM (aHATUTHYECKUM, rpaduyueckuii, TaOJINYHbIH, cioBecHbI). CBoiicTBa (GyHKIMI (MOHOTOHHOCTD,

. 2 k
OTPaHUYCHHOCTh, BBITYKIIOCTh, HAHOOJIbIIEE W HAUMCHBIICE 3HAUCHHs, HENMpPephIBHOCTH). MccienoBanue ¢yHkmuid: y=C, y=Kx+m, y=xx", /y =—,
X

y= Jx, y= |x|, y = ax® +bx + c. Uétusle u HeuéTHBIE HYHKIUN. ATTOPHTM HCCIe0Banus QYHKIME Ha 9ETHOCTD. I'paduku 48THON 1 HEUETHOM (YHKIIHIA.
Crenennas QyHKIUS ¢ HaTypalbHBIM [TOKa3aTeneM, e€ cBoiicTBa U rpaduk. CTeneHHas pyHKUIMS ¢ OTPULIATEIbHBIM LIEJBIM ITOKa3aTesieM, €€ CBOICTBa U
rpaduk. OyHKIUA Y = 3{/;, eé cpoiictBa u rpaduk. Konrponsnas padota Ne 3. Kontponbnas pabora Ne 4

Iporpeccun. (13 1)

UYucnoBass mnocienoBaTelbHOCTb. CrnocoObl 3afaHMs YHUCIOBBIX IIOCIEA0BATEIbHOCTEN (QHAIMTUYECKUM, CIIOBECHBIN, peKyppeHTHbIN). CBoiicTBa
YHCIIOBBIX IOCIefoBaTebHOCTeH. Apudmernueckas nporpeccus. @opmyna N-ro uiena. Gopmyna CyMMBbl YWIEHOB KOHEYHOH apudMeTHUecKoil mporpeccuu.
XapakrepucThuueckoe CBOMCTBO. ['eomeTpuueckas mporpeccus. @opmyna N-ro wieHa. @opmysna CyMMbl YIEHOB KOHEYHOM T'€OMETPUYECKON MPOTrPECCHH.
Xapakrepuctuueckoe cBoiictBo. [Iporpeccun u 6ankoBckue pacuétel. KontponbsHaas padora Ne 5

JJ1eMeHTHhI KOMONHATOPHKH, CTATHCTHKH W TEOPHH BeposiTHOCTEii. (18 u)

KomOunaropusie 3anaun. [IpaBuno ymaoxxenus. @akropuan. [lepectanoku. ['pynmupoBka uHpopmarnmu. O0muid psan nanHeix. KpatHoCcTh BapraHThI
n3Mepenus. TaGnuuHoe mpezacraBieHue uHpopmanuu. Yacrora Bapuantel. ['paduueckoe mpexacraBienue uHpopmarmu. Ilonuron pacrpeneneHus JaHHBIX.
I'ucrorpamma. UnciioBble XapaKTEpUCTUKH JTaHHBIX U3MEpeHHs (pa3Max, MoJia, CpeHee 3HaUCHUE).

BepositHocTh. CoObITHE (ClTydaiiHOE, T0CTOBEpHOE, HeBO3MOXHOE). Kitaccuueckast BeposiTHOCTHast cxema. [IpotuBomnonoxusie coobiTus. HecoBmecTHbIE



coObITHs. BeposTHOCTh CyMMBI JIBYX COOBITHI. BeposTHOCTH MPOTHUBOIOIOKHOTO cOOBITUS. CTaTUCTHUYECKas! YCTOMUMBOCTh. CTaTUCTHUYECKAs! BEPOSATHOCTD.
Kontponbhas pabora Ne 6

O6o6marouiee nosropenue (13 )

CTPYKTYPA ITIPOI'PAMMBI
Ne Ha3sBanue TemMbl KonnuectBo KonTpoabubie TectupoBanme | CamocrosiTenbHble | Puznyeckue
n/n 4acoB padoThI padoTbI AUKTAHTHI
1. IMoBTOpEHHE 2 1
2. PannonanbHble HepaBeHCTBA 16 1 1 1 1
U UX CHCTeMBbI
3. CucremMbl ypaBHeHH 17 1 2 1 2
4. YuciaoBbie PyHKIMT 23 2 1 1 1
5. IIporpeccuu 13 1 1 1 1
6. DJIeMeHTbl  KOMOMHATOPHMKH, 18 1
CTATUCTHKHU " TeOpUuH
BEPOATHOCTEN
7. O6o00mariee NOBTOPeHHE 13 1 3 3 2
KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHUE
Ne Tema ypoka Bo3moskHBIE BUIBI 1eSITEILHOCTH IInanupyemsie pe3yJbTaThl Jara IIpumeua
YPOK y4Yalmmxcs HHE

an/n IIpeamerHbie Yy miad | ¢gakr




IoBTOpenue (2 4)

1. Anrebpandeckne nqpodu. | 3HaTh anredpamdecKyro ApoOs. onmeparmy | PacmosHaBaTh Lenble, YYuTHIBaTh IPaBUIIO B
I'padukn Gpynkmmii HaJl aNreOpandecKuMH ApoosIMu, panuoHanbHbIe, 1poOHO- TUTAHUPOBAHWH U KOHTPOJIE
OCHOBHOE CBOMCTBO aJireOpanieckon paLMOHAIbHBIE BEIPAKECHMUSL. crioco0a pereHus
IpoOH, TPUBEJCHUE HECKOJIBKUX podeit k | [IpumensaTs npaBmia cioxkenns, | [IposiBIsATE KpeaTHBHOCTD
06H1€My 3HaMCHATECJI0, pallMOHAJIIBHOEC, BbIYMTAaHHWA, YMHOXCHHUA U MBIIUJICHUSA, MTHUIUATUBY,
1enoe , JpoOHOE BRIpAXKEHUE. YMETh JIeTICHUS] alnreOpandecKnx HaXO0JYMBOCTh, aKTUBHOCTb
CTpOUTH rpaduku QyHKLUI. JpoOeii, BHIIOIHSATD IIPU pELIeHuU
TOX/IECTBEHHBIC MaTeMaTH4eCKHX 3a7ad.
npeoOpa3oBaHus IToHnMaTh CymHOCTh
pagruOHAJIBHBIX BBIpa)KeHPIﬁ. AITOPUTMHUYECCKUX
YMeTb cTpouTh rpad Ky MIPEANTICaHNH U yMETh
oOpatHoi JIeiCTBOBATh B COOTBETCTBUU
MPOTIOPIIMOHANTBEHOCTH, C TIPEIIIOKEHHBIM
KBaJlpaTUYHON (QYHKLINH, ITOPUTMOM
YMETb «UUTATh)» TPapHKH, JIOTIOTHATE ¥ UCIIPABIIATH
UCII0JIb30BATh MTapaJLIEITbHBIN OTBET JPYTUX ydaluxcs,
MEPEHOC MPU NOCTPOCHUH IpeAIaratb CBOM CIIOCOOBI
rpa¢uKoB 00JIee CIOKHBIX pemieHus 3ana4d
byHKITHH.
2. KBaleaTHBIe YpaBHCHUA. Pacno3naBath TMHEHHBIC U KBaJIpaTHBIC YMeTh HaXOIUThb KOPHU CaMOCTOSITEILHO CTABUTh

KBanpatHsie KopHI

HCPABCHCTBA,

peuiath paluOHAJIbHbBIC HEPABCHCTBA U
CHUCTEMBI HEPABEHCTB; NCII0JIB30BaTh
TCOPETHUKO — MHOKECTBECHHYIO CUMBOJIMKY.

KBaZIpaTHBIX ypaBHEHUH
Ppas3IMYHbIX BUIOB PA3JIMYHBIMH
cnocobamu: o Gopmyie,
pa3yioKEeHUEeM Ha MHOKHUTEIH,
npuMeHss reopeMmy Buera.
Ynpouiats BeIpaKeHHS,
coneprkarue apuMeTHIecKue
KBajlpaTHbIE KOpHU [IpUMeHsTh
CBOWCTBa apr(PMETHIECKUX
KBa/IpaTHBIX KOpHEH IS
BBIYHCIICHUS 3HAUCHUH U
peoOpa3oBaHUN YHCIOBBIX
BBIP@YKEHUH, COAEpKAIINX
KBaJIpaTHBIE KOPHHU.

I[eJIH, BRIOMPATh U CO371aBaTh
AJITOPUTMBI U1 pEIICHUA
y4eOHBIX MaTeMaTHYECKUX
npoOiem

SlcHo, TOUHO, TPAaMOTHO
W3JIaraTh CBOM MBICIIH B
YCTHOM U IUCbMEHHOU peuH,
MTOHUMATh CMBICT
MMOCTaBJICHHOH 3aJ1a4H,
BBICTpPaMBATh apTyMEHTAIIHIO,
MPUBOAUTH IIPUMEPHI U
KOHTPIIPUMEPBL.
ITnanupoBaTh myTH
JIOCTHKCHUS IIeTIeH, BBIACSATh
aNbTEepPHATUBHBIE CITOCOOBI
JOCTUKCHUSA 1ICIIH, BI)I6I/IpaTI>
HanboJiee parioHaIFHBIC
METO/Ibl, OCYIIECTBIISATh
MMO3HABATEIBHYIO PedIeKCHIO
B OTHOIICHUU JCHCTBUH 110
pEIIeHHIO YIeOHBIX U




[IO3HABATEIbHBIX 3a1a4
IIposiBisITE KpEaTUBHOCTH
MBIIUIECHHS, UHULIUATHBY,
HAaXO0JYUBOCTb, aKTUBHOCTb
IIPH PELIEHUU
MaTeMaTHYECKUX 3a1a4

PanuonanbHble HepaBeHCTBA U UX cucTeMbl (16 1)

3. Bunbl HepaBeHCTB ¢ 3HaTb BUABI HEPABEHCTB C OJJHOM YMeTh pelaTs HepaBeHCTBa C CaMOCTOSITENIEHO
OJIHOU IEpEMEHHOM NIEPEMEHHOM, YTO 03HAa4YaeT PELIUTh OJZIHOM IIEPEMEHHOM, CUCTEMY oOHapyXuBaTh H
HEPaBEHCTBO, METOIBI U AITOPUTMBI JMHEIHBIX HEPAaBEHCTB C OJHOH | (hopMynupoBaTh_yueOHYIO
pellIeHN HEpaBEeHCTB HNEepEeMEHHOM. npo0emMy, OTpeNensTh 1eib
yueOHOM TeSTeTFHOCTH.
3aMedars B YCTHOM peuu
JPYTUX ydalluxcs
HErpaMOTHO
c(hOpMyYIMPOBAHHBIC MBICIIH
4. Jlunelinble HepaBeHCTBA | 3HATh BUJ JMHEHHOTO HEPaBEHCTBA, ‘YMeTh pelars JIMHEHHbIE CaMoCTOSITENTFHO
METO/IbI ¥ AITOPUTM €TO PEIIEHHUS. HEPaBEHCTBA, CUCTEMY 0oOHapyXuBaTh H
VYMeTs pelats TMHEHOe HEPABEHCTBO C JIMHEIHBIX HEPAaBEHCTB C OMHON | opMynupoBaTh_yueOHYIO
ITOMOIIIBIO TIpeoOpa3oBaHumit MIepPEMEHHO1; mpobieMy, OpenemsaTh elb
JMHEWHbIe HEPaBEHCTBA, y4eOHOM JIeSITEeNbHOCTH.
coJiepKaIiue MOIyb. 3aMedars B YCTHOM peuu
JPYTUX ydalluxcs
HETpaMOTHO
c(OpMyITHPOBAHHBIE MBICIIH
5. KsanpatHsie 3HaTh BUJ KBAIpaTHOTO HEPABEHCTBA, Pemate kBagpaTHBIE ITonnMarts CymHoCTh
HEpaBEHCTBa METO/IbI ¥ aITOPUTM €T0 peIIeHUS. HEpaBEHCTBa ANTOPUTMHUYECKUX
YMeTs pemars KBagpaTHOE HEPABEHCTBO MPENUCAaHUN U YMETh
METOJIOM UHTEPBAJIOB JIeICTBOBATh B COOTBETCTBUH
C IIPEATIOKEHHBIM
ANrOpUTMOM. JIOMONHATH U
UCTIPABIIATh OTBET IPYTUX
ydaluxcs, npeiaratb CBOu
CrocoObI pelicHus 3a1a4
6. KBanpaTHsie 3HaTh BUJ KBAaJPAaTHOTO HEPAaBEHCTBA, Vcnonp30BaTh alropuT™M CaMOCTOSITETIbHO CTaBUTh
HEPABEHCTBA METO/IbI ¥ AITOPUTM €TO PEIIEHHUS. peleHns KBaIpaTHBIX LIENTH, BBIONPATh U CO37IaBaTh

Vmethb peuiaTb KBaApaTHOC HEPABCHCTBO
ME€TOJIOM MHTEPBAJIIOB

HEpPaBEHCTB NPU PELICHUN
MPUKIAAHBIX 33724, PEIleHUN
3aJaHuil C MapaMeTpoM.

AITOPUTMBI ISl PEIICHUSI
y4eOHBIX MATEMATHIECKIX
npobnem. IIposBusaTs
KPCaTUBHOCTH MBIIIJICHUA,
WHULMATHUBY, HAXOTYUBOCTb,
AKTUBHOCTb IIPU PELIECHUU




MAaTEMaTUYCCKUX 3a/1a4d

1. Paunonansusie 3HaTh BUJ PAllMOHATBHOTO HEPABEHCTBA, Pacno3naBare u pemats Ilonumats cymHOCTH
HEPABEHCTBA METOJI M aITOPUTM PELICHUS palnHoHalIbHbIE HEPABEHCTBA ANTOPUTMHYECKHUX
paLMOHAIILHBIX HEPABEHCTB. METOJIOM UHTEPBAJIOB IPEANUCAaHUN U YMEHUE
JIECTBOBATh B COOTBETCTBUH
C IIPEUI0KEHHBIM
aITOPUTMOM.
JIOTIONIHATE U UCHIPABIATH
OTBET JAPYIUX y4alluxcs,
IpeaaraTth CBOM CII0COOBI
pelieHus 3a1a4
8. OtpaboTka anropurma IIpumeHnsaTh NpaBUia paBHOCUIBHOIO Pemars panuoHanbpHele OpraHu3oBbIBaTh CIIOCOOBI
peLIeHNs pallMOHANBHBIX | MPe0Opa30BaHMs HEPABEHCTB HEPaBEHCTBA METOJOM B3aMMOJICHCTBHSL.
HEPaBEHCTB. HMHTEPBAJIOB YMeTh ocylecTBIATh
CaMOKOHTPOJIb 332 KOHEYHBIM
Pe3yJIbTaTOM
9. Merton nHTEpBaNOB 3HaTh BUJ PALMOHATBHOIO HEPABEHCTBA, Pemats npoGHO-panmoHansable | OpraHn3oBBIBaTh U
METOJI M aITOPUTM PELICHUS HEPAaBEHCTBA METOJOM IUTAHUPOBATh y4eOHOE
palMOHAIBHBIX HEPABEHCTB. HMHTEPBAJIOB COTPYIHUYECTBO C YUYUTEIEM
YMeTh pelaTh paluoHaIbHbIE U CBEPCTHUKAMMU.
HEPaBEHCTBA, PEIIATh 331a49H, UCIIOJIb3Ys 3ameuars B YCTHOI peun
HEpaBEHCTBA JIPYrUuX ydauuxcs
HETPaMOTHO
c(OpMYIIHPOBAHHBIE MBICIIH
10. JpobHo-panmonanbubie | [IpumeHsTh npaBuiia paBHOCHILHOTO YMeTh A0roBapuBaThCs U JlononHATs U UCIIPABIIATH
HEPaBEHCTBA peoOpa30BaHMsI HEPABEHCTB MPUXOJUTH K O0LIEMY PEIICHUIO | OTBET APYTUX yJaluxcs,
Pewate npoOHO-paIioHa bHbIE COBMECTHOH AEATENIEHOCTU IpeasIarath CBOM CII0COOBI
HEPaBEHCTBA METOJOM UHTEPBAJIOB pelieHus 3a1ay, pelarb
IPOCTEHIINE TBOPUECKUE
3a/1aHusl.
11. OtpaboTka anropurma 3HaTh BUJ PALlMOHATIBHOIO HEPABEHCTBA, Hcnonb30BaTh anroputm BolaBurars Bepcuu pelieHUs

peLIeHus panoOHaTBEHBIX
HEPaBEHCTB.

METOJ ¥ alTOPUTM PEIICHHS
panroHABHBIX HEPABEHCTB.

YMeTh penats pannoHaIbHbIC
HEpaBEeHCTBA, PelaTh 3a/1auy, UCIIOJIb3Ys
HEpPaBEHCTBA

peteHust 1poOHO-
palMoHaBHBIX HEPABEHCTB IPH
peILICHUH IPUKIIAJHBIX 3a/1a4.

po0OIeMBl, 0CO3HABATH
KOHEUHBI! pe3ysbTar,
BEIOMpPATH Cpe/icTBa
JIOCTUKEHUS LIeIH U3
MIPEUIOKEHHBIX, a TAKKE
HCKaTh X CAMOCTOSITENBHO.
IIpuBonuTe NpUMEpPHI
MaTeMaTH4eCKHX (PaKTOB.




12. MHoxecTBa. [IpuBoAUTE IPUMEPHI KOHEUHBIX U INonumaTs mpocreiimue Opranu30BEIBATH CIIOCOOBI
OECKOHEUHBIX MHOXKECTB. MOHSATHUS TEOPHH MHOXECTB, B3aMMO/ICHCTBHSL.
MIPUBOJUTH IPUMEPBI KOHEUHBIX | YMETh OCYIIECTBIISATh
1 OECKOHEYHBIX MHOKECTB, CaMOKOHTPOJIb 32 KOHECUHBIM
3aJaBaTh MHOXECTBA. pe3yibTaToM
13. Cnoco0bl 3a1aHni Hcnons30BaTh TEOPETHKO- OnuceIBaTh YUCIOBHIE OpraHus3oBbIBaTh U
MHO>KECTB. MHO’KECTBEHHYIO CHMBOJIMKY U A3bIK IPH | MHOXKECTBA, COOTHOILIICHUS IUITAHUPOBATh yIeOHOE
pellIeHN] 33a4 B X0/1€ U3y4EHUs pa3- MEX]ly ’TUMU MHO>KECTBaMH. COTPYAHUYECTBO C YUUTEJIEM
JIUYHBIX pa3AesioB Kypca. Brnanets nonsituem U CBEpCTHHUKAMU.
«ITOJIMHO>KECTBOY. 3aMedaTs B YCTHOM peuu
JPYTUX ydaIluxcs
HETrpaMOTHO
c(OpMYJIHPOBAHHBIE MBICIIH
14. Onepanuu Hax HaxoauTte 00betMHEHNE U ITepecedeHme HaxoauTh o0benHeHe 1 CaMoCTOSITENTBHO
MHOXECTBaMHU KOHKPETHBIX MHOXKECTB, Pa3HOCTb nepeceyeHre KOHKPETHBIX aHAJTM3UPOBATh YCIOBHS
MHOJKECTB. MHOJKECTB JIOCTM>KEHUS L€ Ha OCHOBE
WnmoctpupoBaTh TEOPETHKO- y4€Ta BBIIETIEHHBIX
MHOXXECTBEHHBIE MTOHATHS C TOMOIIBIO OPHEHTHPOB JICHCTBUS B
Kpyros Diinepa. HOBOM y4eOHOM MaTepHae.
Hcnonp30BaTh B TUCEMEHHOM Brocuth HE0OXOIMMBIC
MaTeMaTHYECKO# peur 0003HAUCHUS U KOPPEKTUBBI B IEUCTBUE
rpadudeckue n300paxeHuUs TUCIOBBIX TMIOCIIE €TO 3aBEPILCHHUS Ha
MHOJKECTB, TEOPETUKO-MHOXECTBEHHYIO OCHOBE €r0 U y4eTa Xapakrepa
CHUMBOJIUKY CIETAHHBIX OMIHOOK
15. CucTteMbl HEpaBeHCTB 3HaTh NOHATHE CUCTEMBI PALIMOHANBHBIX Bnagers ocHOBHBIMHU CTpouTh MOHOJIOTHUECKOE
HEPaBEHCTB C OJJHOU MEPEMEHHOM, HOHSTUSAMU. KOHTEKCTHOE BBICKa3bIBaHHE.
pEIIeHHs CUCTEMBI PallMOHAIBHBIX YMeTh pemaTs CUCTEMY YMeTh 3amuchIBaTh X0
HEpPaBEeHCTB C OJJHOW IIEPEMEHHOH, MPOCTEHIINX JTMHEHHBIX penieHus 1o oopasity
QITOPUTM PEIICHUS CUCTEMBI HEpPaBEHCTB.
pannoHAIBFHBIX HEPABEHCTB
16. CucteMbl HEPaBEHCTB C 3HaTh MOHATHE CUCTEMBI PallMOHATBHBIX Pemats cuctempl kBaspaTHBIX | BocTpom3BOIWTh M3y4YEHHYIO
OJIHOW NIEPEMEHHOM U UX | HEPABEHCTB C OJHOW NEPEMEHHOM, HEpPaBEHCTB, IBONHBIE MHOPMAIHMIO C 3aTaHHOM
pemieHne PEIIEHNS CUCTEMBI PAallMOHATBHBIX HEPaBEHCTBA. CTEIICHBIO CBEPHYTOCTH
HEPaBEHCTB C OJJHOU MEePEMEHHOM, YMeTb KOHTPOJIUPOBATh
AJITOPUTM PEIIEHHS CUCTEMBI MPOLIECC U PE3YNIBTAT yIeOHOI
pannoHaIBHBIX HEPABEHCTB MaTeMaTHIecKOH
JIeSITETbHOCTH
17. Pemenue 3ana4 o teme | I1oBTOpUTH pelieHNe TMHEWHBIX, Pemats cucreMsl BblaBurats Bepcum pelieHus

«CucTeMbl HEpaBeHCTB C
OJHOM MEepEMEHHON U UX
peLIeHue»

KBaJIPaTHBIX U APOOHO-PAITHOHATEHBIX
HEPaBEHCTB U UX CUCTEMBI.

palMOHAIIbHBIX HEPABEHCTB.
IIpumensTH NONYy4YEHHBIE
3HAHUS TIPHU PEIIECHUN

npo0OIIeMBI, 0CO3HABATh (M
HHTEPIPETHUPOBATh B CIIy4ae
HE0OX0TMMOCTH) KOHEUHBIH




pa3JIMIHOro BUaa 3aj1av

pe3ysbTaT, BEIOMpPATh
CpeICTBa JOCTHXKEHUS ENTN
U3 MPEUIOKEHHBIX, a TAKXKe
HCKaTh UX CAMOCTOSITEIBHO.
JIOTIOJIHATE W MCIPABIATH
OTBET APYTUX YydallHuxcs,
MpeUIaraTth CBOU CIIOCOOBI
peleHus 3a1a4, pemaTh
[IPOCTEHUIINE TBOPUECKUE
3aJaHus

18. KonTpoabHas padora
Ne 1 mo Teme
«PanmonaabHbIe
HEPaBEHCTBA U UX
CHCTEMbI»

Vmetb pa3anvaTrb BUAbl HCPABCHCTB,

pelaTh HEpaBeHCTBA, CIOIb3Ys HY)KHBIH

METOJ, pa3JIndaTh BU/IBI CHCTEM
HEPaBEHCTB, PELIaTh CUCTEMBI
HEPaBEHCTB, UCIIOJb3Ys HYXHBIH METO/I.

ITpuMeHATH MOTy4eHHBIE
3HaHUA IIPU PEUICHUH
Pa3IM4HOIO BUJA 33134

YMeTh CaMOCTOSTEIBEHO
KOHTPOJIMPOBATH CBOE BpEMsI
U YIPABISATH UM.

YMerb BBIOMpATH PopMy
3aIHCH PEIICHIS, 3aITUCHIBATh
XOJI peIIeHus B CBOOOTHOM
dhopme, ocozHaBaTh
HEOOXOIUMOCTD
apryMEHTAIUU TIPU PEIICHUH
3agad

Cucrembl ypaBHenmii (17 1)

19. OCHOBHBIE TIOHATHS 3HaTh MOHATHS YPAaBHEHUS C IBYMS VmeTs moHSTHE O pelIeHun Bocnpons3Boauts u3y4eHHYIO
MIEPEMEHHBIMHU 1 €T0 PEIICHUS yYpaBHEHUS C 2 TIEPEMEHHBIMH, MH(OPMAIMIO C 3aTaHHOM
3HAaTh PAaBHOCUJIbHBIC CTETIEHBIO CBEPHYTOCTH.
mpeoOpa3oBaHus ypaBHEHHHN C ‘YMeTb KOHTPOJIMPOBATh
JIByMs IEPEMEHHBIMH. Y METh MPOIIECC U pe3yNIbTaT y4eOHOM
CTPOUTB TpaduK ypaBHEHHUS C 2 | MaTeMaTHYECKOM
HNEPEMEHHBIMH. JIeSITEIbHOCTH
20. YpaBHeHUS ¢ IByMs OnpenensiTs, ABISETCA U Iapa Yyhcel 3HaTh (HOPMYITY pacCTOSHUS CoTpynHuuaTs ¢
MEPEMEHHBIMH U X pelIeHneM JaHHOTO YPaBHEHUS C IBYMS MEX]Ty TOUKaMH KOOPAMHATHON | OJHOKIACCHUKAMM IpU
pemieHue. NIepeMEHHBIMH; IIPUBOANTH TPUMEPHI TUIOCKOCTH, ypaBHEHNE peLIeHUH 3a1a4.
pelIeHni ypaBHeHuU ¢ ByMs epe- OKPYKHOCTH. 3aMedaTs B YCTHOM peun
MEHHBIMH. JIPYTUX YJaIuXCst
HErpaMOTHO
chOpMyITHPOBAaHHBIE MBICIIH
21. AJTOPHUTM pelIeHus Crpouts rpadMKu ypaBHEHUH ¢ ABYMs 3HaTh GOPMYITy PaCCTOSHUS CoTpymHuyaTh ¢
YpaBHEHHH C IBYMSI nepeMeHHbIMU. PerraTs nuHelHbIe MEXAY TOUYKaMU KOOPAWHATHON | OJHOKIIACCHUKaMH IpH
HepEMEHHBIMU YPaBHEHUsI U HECJIOKHbIE yPaBHEHHUS IUIOCKOCTH, yPaBHEHUE pELIeHUH 3aad.

BTOpOﬁ CTCIICHU C ABYM: IICPEMCHHBIMU B

HOCIBIX YUCIIax.

OKPYKHOCTH.

3ameuyaTh B YCTHOW peuu
JPYTUX Y4aluxcst
HETrpaMoOTHO
c(hOopMYITMPOBAHHBIC MBICIIH




22.

Cucrema ypaBHEHUH C
JIBYMS IEpEMEHHBIMH

3HATh NOHATHS CUCTEMBI PALIMOHAIBHBIX
YPaBHEHMH € JBYMs IEPEMEHHBIMU U UX
pellIeHus], METOBI M aITOPUTMBI PELLIECHUS
CUCTEM YPaBHEHU.

HmeTs MOHATHE O peIIeHUN
CHCTEMBI YPaBHEHHH C 2
MepeMEHHBIMH, PEIIATh
CHUCTEMY YpaBHEHMH ¢ 2
MEPEMEHHBIMU I'PadHIECKUM
CIIoco0oM.

[InanupoBaTh myTu
JOCTHIKEHHUS Lienen

YMETh OCYIIECTBIAT
CaMOKOHTPOJIb 32 KOHEYHBIM
pe3yIbTaTOM

23. Pemenue cucrem PemaTh cucteMsl IByX ypaBHEHUH ¢ Hayuutbcs pemaTh CUCTEMBL Ilonumats cymHoCTH
YpaBHEHHUI METOI0M JIBYMs IEPEMEHHBIMH METOJIOM METOJIOM IIOJCTAHOBKH. AITOPUTMUYECKUX
MOJICTAHOBKH MTOJICTAHOBKH MpeAnucaHuil 1 yMeHue

JIECTBOBATh B COOTBETCTBUU
C IIPEII0KEHHBIM
aJrOPUTMOM.

JlononHATE U MCHPABIATD
OTBET APYIUX y4aIIuxcs,
MpeUIaraTth CBOU CIIOCOOBI
penieHus 3a1a4

24, Pemenue cucrem DopMUPOBAHUE Y YYAIIUXCS Hayuutscs pemats cucteMbl CocTaBnsTh I1aH U
YpPaBHEHUU METOJIOM JEATENLHOCTHBIX CIIOCOOHOCTEH TTpH METOJ0M IHOJACTaHOBKH, MOCJIEI0BATEILHOCTh
CIIOKCHHSL. PELIEHNH CUCTEM YPaBHEHHM. METOJIOM aNTre0panvIecKoro JICCTBHIL; BHOCUTD

WuauBuayaibHas ¥ apHas 0TpaboTKa CJIOKCHHS. KOPPEKTHUBBI U TIOTIOJTHEHHS B

HaBbIKOB. BBINOJIHEHNE TPAKTUYECKUX COCTaBJICHHBIC TJIAHBI,

3a7aHUH. MPOBOIUTH aHAIN3 CIIOCOOOB
pelieHus 3aaad.
dopMupoBaHUEe YCTONYUBON
MOTHBAIUH K aHATTN3Y, K
HCCIIE0BATENHCKOM
JIeATEeIIbHOCTH

25. Pemenne cucrem dopMUpOBaHUE Y yUaAIIHXCS Hayuuthcs pemars BBeIeHUS CocTaBisTh IUIaH U
YpaBHEHHUI METOI0M JeSITeTPHOCTHBIX CIIOCOOHOCTEH TIpH HOBBIX [IEPEMEHHBIX. IIOCIIEIOBAaTEILHOCTh
BBEJICHUS HOBOU PEUICHUH CUCTEM YpaBHEHHIA. JIEMCTBUIL; BHOCUTD
NepEMEHHON WnpuBuayaneHas u mapHas oTpadoTKa KOPPEKTHUBBI U IONIOJTHEHUS B

HaBBIKOB. BBINOJHEHNE MPaKTUYECKUX COCTaBJICHHBIC TIJIaHbI,

3aJlaHHH. MPOBOJUTH aHATN3 CIIOCOO0B
pelieHus 3aaa4.
dopmupoBaHue YCTOHYMBOM
MOTHUBALMH K aHAJIU3Y, K
HCCJIEI0OBATENIbCKOM
EeSITEILHOCTH

26. Pemenne cucrem ®opMUpPOBaHUE Y yYaAILIMXCS Hayuutbcs pemwaTs cucTEMbI CocTraBisTh IIaH |
ypaBHEHUU JICSITEIIBHOCTHBIX CIIOCOOHOCTEH TIpU METOJIOM TI0JICTAHOBKH, MOCJIE0BATEIIBHOCTD

rpadUIecKuM METOIOM.

PELIEHNH CUCTEM YPaBHEHUM.
VnmBuyansHas ¥ apHasi 0TpabdoTKa

METOJIOM aNTre0panvecKoro
CII0KEHHSI, METOIOM BBEICHUS

JeHCTBHIT, BHOCHUTH
KOPPEKTHUBBI U IONIOJTHEHUS B




HaBBIKOB. BhINOIHEHNE MPaKTUYECKUX
3aJaHuH.

HOBBIX IEPEMEHHBIX;
MMO3HAKOMUTHCS C IOHATHEM
PaBHOCHIIBHOM CHCTEMBI
YpaBHEHUU

COCTaBJICHHBIE ILIAHBI,
MPOBOJAUTH aHAIIM3 COCOO0B
pelieHus 3a1a4.
dopmupoBaHue YyCTOHUMBOM
MOTHBALUH K aHAIIU3Y, K

HCCIIEI0BATENIbCKOM
JIeSITEIbHOCTH
27. HccnenoBanue cucrem DopMUpPOBaHUE Y yUAIIUXCS Hayuuntbcs pemats cUCTEMBI CocTaBnATh IJIaH U
ypaBHEHUH JeATEILHOCTHBIX CIIOCOOHOCTEN TIpH METOJIOM MOACTaHOBKH, MOCIIEI0BATENBHOCTD
(GYHKIMOHAJIBHO - PELIEHUH CUCTEM YPABHEHUM. METOJIOM aNre0pandecKoro JIEICTBUI; BHOCUTD
rpaguyecKu WunuBuyansHas U mapHast 0TpaboTKa CJI0KEHUS, METOJIOM BBEACHUS KOPPEKTHUBBI U JOTIOJHEHHS B
HaBBLIKOB. BrINloIHEHNE IMPaKTUYCCKUX HOBBIX ICPECMCHHBIX; COCTaBJICHHBIC I1JIaHBI,
3aJaHHN. MO3HAKOMUTBCS C TIOHATHEM MIPOBOANTH aHATIM3 CIIOCOO0B
PaBHOCWIBHOM CHUCTEMBI peleHus 3a1au.
YpaBHEHUH DopMUpOBaHUE YCTONUNBON
MOTHBALUH K aHANIU3Y, K
UCCIIENO0BATEIBCKON
JIESITEIbHOCTH
28. Cucremsl ypaBHeHHH kak | DOpMHUpPOBaHKE Y YUAIIUXCS TOHATHS YMETh COCTaBIATH Briaenars npuuMHHO-
MATEMaTUYCCKUC MOJCIIN CHCTEMBbI ypaBHCHI/Iﬁ KaK MaTCMaTHYCCKHEC MaTeMaTU4€CKyr0 MOJCIIb CJIICACTBCHHBIC CBA3H.
pealbHBIX CUTYyalNH MOJIENH PEANBHBIX CUTYaIUi. peanbHON CUTyall B BUJIE YMETh ACHO, TOYHO, TPaMOTHO
CHCTEMBI JIMHEHHBIX usjaratb CBOU MBICJIM B
YpaBHEHUH. YCTHOW U NMCbMEHHOM peuH,
MOHUMATb CMBICT
[IOCTAaBJICHHOM
3aJauu
29. CocraBnenue @®OopMHPOBAHHUE y yUaIUXCS NOHATUS CocCTaBIsATh MATEMATUUECKYIO Buners MaTemaTuueckyro
MaTeMaTH4YeCKOMN CHCTCMBbI ypaBHeHI/Iﬁ KaK MaTCMaTH4YCCKHEC MOICIb peaﬂbHOﬁ CcUuTyalu B 3aga4y B KOHTCKCTE
MOJEIH MOJIENH PEaNbHbIX CUTyalUil. Y CTHBIN BHJIE CUCTEMBI TMHEHHBIX poOIeMHON cUTyaluu B
OIPOC MO TEOPETUUECKOMY MaTepuaiy. ypaBHEHUH JPYTUX JUCLHUIUIMHAX, B
PaboTa ¢ neMOHCTpaMOHHBIM OKpYKarollen KU3HU.
MaTEepUAIIOM. YMeTb 3amuchIBaTh X0
pemieHwus mo oopasiy
30. Ilepexon oT cnoBecHON DOpMHPOBAHUE y yJaAIIUXCS TOHATUS CocTaBisiTh MaTEMaTHIECKYIO BeiaBuraTte Bepcun. peleHus

(hopMyITHPOBKY 321291 K
anredpandecKoi MoJeIn

CUCTEMBI ypaBHEHUN KaK MaTeMaTHYEeCKHe
MO/IEJH PEeANIbHBIX CUTYallul. Y CTHBIN
OTIPOC TIO0 TEOPETUIECKOMY MaTEPUAITY.
Pabora ¢ neMoHCTpallMOHHBIM
MaTepHAIIOM.

MOJIENb PEATbHOM CUTyalluU B
BUJI€ CHCTEMBI JINHEHHBIX
YpaBHEHUU

po0IIeMBbl, 0CO3HABATD
KOHEYHBIN PEe3yJIbTar,
BEIOMPATH Cpe/ICTBA
JOCTUXKCHUS LCIIN U3
MIPEUIOKEHHBIX, a TAKXKe
UCKaTh UX CAMOCTOSITENBHO
[IpuBomuTs npUMEpPHI
MaTeMaTH4ecKiX (akToB.




31

Pemenne TeKCTOBBIX
3amad areOpandeckuM
CII0co00M

Pemath TEKCTOBBIC 3a1aUn
anreOpanyecKuM CIocoOOM: TIEPEX0TUTh
OT CJIOBECHOH (POPMYJIHPOBKH 3a/1a4U K
anreOpanyecKoil MOJICIH ITyTEM
COCTaBJICHUSI CUCTEMBI YPaBHEHUI

CoCTaBIsATh MaTEMAaTHIECKYIO
MOJIETIb PEATBbHOM CUTYAINH B
BUJI€ CHCTEMBI JINHEHHBIX
YpaBHEHUU

BBI}IBI/IFaTB THUIIOTE3BI ITPU
pelieHu: yIeOHbIX 3324 U
IIOHUMAThb HCO6X0[[I/IMOCTI) ux
MIPOBEPKH.

3aMedars B YyCTHOH pedn
JPYrUX Y4aluxcst
HErpaMOTHO
c(hOopMyYIHPOBAHHBIC MBICIIH

32.

Pemenue TekCTOBBIX
3a71a4 C IIOMOILBIO
CUCTEM YPABHEHUM

Pemrate cocTaBieHHYyIO CUCTEMY
YpaBHEHHI, HHTEPIIPETUPOBATh PE3YIbTAT

CocCTaBnsATh MaTEMATHIECKYIO
MOJIETIb PEATbHOM CUTYaIlNH B
BUJI€ CHCTEMBI JINHEHHBIX
YpaBHEHUU

BeigBurars runoTessl npu
pelIeHuy y4eOHbIX 3a1a4 1
MOHUMATh HEOOXO0AUMOCTD UX
MIPOBEPKH.

3aMedars B YyCTHOH pedn
JPYTUX YJaIuXxcs
HErpaMOTHO
copMynHpOBaHHBIE MBICIH

33.

Pemenne TekCTOBBIX
3aJ1a4 C IIOMOIIBIO
CUCTEM YPABHEHUI

OTtpabaTeIBaTh yMEHHE PEIIaTh TEKCTOBEIC
3aJ1a4M C TOMOIIBIO CHCTEM YpaBHEHHH

Hcnonb30BaTh pa3nuyHble
SI3BIKH MATEMATHKH, IPOBOIUTh
KiIaccu(UKaIMH, JTOTHICCKHE
000CHOBaHHUS.

JemoHCcTpupoBaTh yMEHHE
CaMOCTOATENBHO JEWCTBOBATh
B CUTyalluH
HEOTIPENICIIEHHOCTH TIPH
PCHICHUHN aKTYaJIbHBIX JJIA
HUX TIPOOIeM.

VYMeTb BBINOJHATH
MOIIArOBbIA KOHTPOJIb,
B3aMMOKOHTPOJIb Pe3yabTaTa
y4eOHOI MaTeMaTHYeCKOM
JIESITETbHOCTH.

34.

YMeHue pewath
TEKCTOBBIC 3aJ]auHl C
TTOMOIIBIO CHCTEM
ypaBHEHUU

IHoBTOpHTH U 3aKpenuTh TeMY «CHCTEMBI
ypaBHEHHUI

Hcmonp30Bath pasinaHbIe
SI3BIKM MATEMATHKH, IPOBOIUTh
KITaCCH(UKAIINH, JIOTHICCKHE
000CHOBaHHUS.

JleMOHCTpHpOBaTh yMEHHE
CaMOCTOSTENIFHO JIEHCTBOBATh
B CHTyalllu
HEONPE/IEIEHHOCTH ITPH
PELICHUH aKTYaIbHBIX IS
HUX MPOOJIEeM.

YMETh BBINOIHATH
TMOIIArOBBIH KOHTPOJIB,
B3aUMOKOHTPOJIb Pe3yJbTaTa
yaeOHOI MaTeMaTH4ecKOn
JIeATEIbHOCTH.

35.

KonTponbnas padora
Ne 2 o reme «Penienue

IIpoBepka 3HaHUI U yMEHUN y4aIUXCs 110
TEME.

Pacmupsrs
¥ 000011aTh 3HAHUSA 110 TEME:

YMeTh CaMOCTOSITENILHO
KOHTPOJIMPOBATh CBOE BpeMs




CHUCTeM ypaBHeHMiI»

«Cucremsl ypaBHEHUI

Y YIPABIATh UM
Ymers BoIOUpaTH HopMy
3aIIMCH PEILICHUS, 3aIIChIBaTh
XOJI pelIeHusI B CBOOOTHOM
(hopme, oco3HaBaTh
HEOOXO0AUMOCTb
apryMeHTALUH TP PEIICHUN
3ajad

Yucao

Bble pyHKmmu (23 1)

36.

Ornpenenenye YUCI0BOM
GdbyHKIHH

3HaTh oNpeeTIcHUe YUCIOBON QyHKIMN

Bnagets moHsATHAMA: HYHKITUS.

[TpuMeHSATH HOJTyYCHHBIC
3HaHUs IIPU PEILIEHUU
Pa3IMYHOTO BUAA 3a]1a4.
YMeTh 3anMchIBaTh X0
pemieHwus mo oopasiy

37.

OO6mnacTp onpeneneHus
¢dhyHKINY.

3Hath onpeneneHne GyHKIUU, 00macTu
omnpeneneHus: pyHKINH, 00IacTH
3HaueHUH (yHKIMH, CTIOCOOBI 3aJITaHUS
GyHKIUH.

YMeTh HaXoIUTh 00JIaCTh ONpEAeICHUS
¢yHKIMH, 00IacTh 3HAYCHUH QYHKINH

Braagers noustusiMu: 001acTh

omnpeneneHus: GyHKIUHA. YMETb

HaXOJUTh 00JIaCTh
omnpeencHus GpyHKIHH.

CaMOCTOSTEILHO CTABUTh
I[eJIM, BBIOMPATh U CO3/1aBaTh
AJITOPUTMBI ISl PEIICHUS
Y4eOHBIX MaTeMaTHYECKUX
mpobiem.

SlcHo, TOYHO, TPAaMOTHO
n3jgaratb CBOU MbBICJIU B
YCTHOW U NMCbMEHHOM peuH,
MMOHUMATh CMBICIT
MOCTaBJICHHOM 3a/1a4u,
BEICTpaWBaTh apryMCHTAIIHIO,
MPUBOAUTE MPUMEPEI U
KOHTPIIPUMEPEI

38.

OO0jacTh 3HAYEHUH
¢byHKIUY.

3HaTh onpeneneHne QyHKINH, 00IacTH
omnpezeneHus GyHKIUH, 00nacT
3HaYCHNH (YHKINH, CIOCOOBI 3aJaHUs
GbyHKIMH.

YMeTh HaXOIUTh 00JIaCTh ONPEACTICHUS
¢yHKIUH, 00IacTh 3HAYeHUH QYHKINH

Bnaners mousiTusiMu: 061acTh
3Ha4eHNH QYHKIUU. YMETh
HaXOJWTh 001aCTh 3HAUCHUH

¢yHKIMA.

CaMOCTOSITEIbHO CTaBUTh
1IeJTH, BBIOMPATh U CO3/1aBaTh
ITOPUTMBI IJIsl pEIICHUS
y4eOHBIX MaTeMaTHYECKUX
mpoOieMm.

SIcHO, TOYHO, TPaMOTHO
M3J1araTh CBOU MBICIIH B
YCTHOW M MUCbMEHHOM peuH,
MTOHUMATh CMBICIT
IMOCTaBJICHHOM 3aJ1a49M,
BBICTpaMBaTh apryMEHTAIHIO,
MPUBOJUTH IPUMEPBI U
KOHTPIIPUMEPHI

39.

OO6nacTh onpenesicHus U
MHO>XECTBO 3HAYECHUM

OtpaboTKa ¥ 3aKpeIieHne TOHSTHH]:
GyHKIMSA, 00JIACTh OTPEACICHUS

YMeTh HaX0IUTh 00J1acTh
omnpeeneHus 1 o01acTb

CaMOCTOSITEILHO CTAaBUTh
1IeJIH, BRIOMPATh M CO3/1aBaTh




dbyHKIIN

¢byHKIMHM, 0071aCTh 3HAUCHUH (PYHKINH,
cnoco0oB 3ananus pyHKIUHA, yMEHUiT
HaxXOJUTh 00JIaCTh ONPEICICHUS
(byHKIMH, 0071acTh 3HAUCHUH (PYHKIUH,
3amaBaTh (YYHKINUU pa3HBIMU CIIOCO0aMu

3HAUYCHHUH (QYHKIUH; 331aBaTh
(hyHKIINIO, COOTBETCTBYIOIIYIO
3aJIaHHBIM YCIIOBHSIM; CTPOHTb
rpaduk ApoOHO-KyCOUHOM
(hyHKIHN.

AITOPUTMBI JUI PELICHUS
y4eOHBIX MaTeMaTHYECKUX
mpooIeM.

IIposiBisITE KpEaTUBHOCTH
MBIIIUIEHNS, UHULIUATHBY,
HAaX0JYHUBOCTb, aKTUBHOCTb
IIPH PELICHUU
MaTeMaTHYECKUX 3a7a4

40. Cnioco0bl 3a1aHus [TpumeHsATH cOcoObI 3a1aHust QYHKIMN: OnpenensTs, 3aaeT I JIUHUS CBepsTh CBOHU ACUCTBHS C
GbyHKIMY. AQHAIMTHYECKUH, TpapuIecKuid, (hyHKLHMIO; yMETh 3a/1aBaTh LEJBIO U, TIPH
TaOJIMYHBIN, CIIOBECHBIN. AQHAJMTHUYECKH (QYHKIHIO TI0 HEOOXOANMOCTH, HCIIPABIISATH
rpaduky OIIMOKH CaMOCTOSITENIBHO.
[TposiBIATE BOIO U
HaCTOWYHMBOCTH B JOCTH)KEHUU
LETTH.
41. CaoiictBa (hyHKIMN ITpumenATH cOCOOBI 3aMaHusT QYHKIHN: HccnenoBath (QyHKIUIO Ha Bocnpou3BoauTs M3y4eHHYIO
aHAJIMTUYECKHUH, rpaduIecKuii, MOHOTOHHOCTb, OIIPENIEIISTh MH(OPMALHIO C 3aaHHOM
TaOJIMYHBINA, CIIOBECHBIN. Pemator HanOoJIbIIee 1 HAaNMEHbIIIEe CTEIEeHbIO0 CBEPHYTOCTH.
rpaguIecKy ypaBHEHUS. 3HaYeHHE (YHKINH, YMeTh KOHTPOJIUPOBATh
[TpuMeHsTh CBOMCTBA (DYHKIIUH: OTPaHHYCHHOCTb, BBIMYKIOCTh;, | MPOILECC ¥ pe3yJbTaT yueOHOU
MOHOTOHHOCTbH, HauOoJbIICE U 1o rpaduKy QyHKIHNM OTBEYaTh | MaTeMaTHYECKOMH
HauMeHblee 3HaYeHus QyHKIMH, Ha BOIIPOCHI, Kacaroliuecs eé JIeSITeTbHOCTH
OTPaHUYECHHOCTb, BBITYKIOCTb U CBOWCTB; pacIllO3HaBATh BHJIbI
HENIPEPHIBHOCTb. M3y4aeMbIX QYHKIHH.
42. OCHOBHBIE CBOHCTBA [TpumensT cBolicTBa QYHKLINU: HccnenoBarhy QyHKIMIO Ha IIpoBomuTh cpaBHEHHE,
¢dyuxuuii D(f), E(f) MOHOTOHHOCTb, HauOOJIbIICEe U MOHOTOHHOCTb, OIIPENIEISATh KJacCH(UKAIINIO 110
HavMeHblIee 3HaYeHUs QyHKIMH, HanOoJIblIee 1 HAMMEHbILIEe 3aJlaHHBIM KPUTEPUSIM.
OTPaHUYECHHOCTb, BBIIYKIOCTh U 3HavYeHue QYHKIIMH, Y4uThIBaTh pa3Hble MHEHHS U
HETIPEPBIBHOCTb. OTPaHMYEHHOCTD, BBIIYKJIOCTb, | CTPEMHUTHCS K KOOPIUHAINN
[TpoBoauTh HccnenoBaHue GYHKIUH Ha 1o rpaduKy QYHKIMM OTBeYaTh | Pa3iIMYHbIX MO3ULHUIT B
MOHOTOHHOCTb, HAaNOOJIbIIIEE T Ha BOTIPOCHI, Kacarommecs eé COTPYIHUYECTBE.
HavMeHbllee 3HaYeHNEe, OTPaHNYEHHOCTh, | CBOWMCTB; paclio3HaBaTh BUJIBI
BBINYKJIOCTh U HEMPEPBIBHOCTD. M3y4aeMbIX QYHKIHH.
43. MOHOTOHHOCTB 3HaTh ONpEEIICHUS BO3PACTAIOIIEH 1 Ha ocnose rpadukos ApryMeHTHPOBATH CBOIO
¢byHKIMN yObIBaromeit GpyHkuuu N3y4EeHHBIX (PYHKIHUH CTPOUTH TOYKY 3pEHHSI, CIIOPUTH U

0oJiee CII0XKHBIC TpadHKH;
YMETh YMTATh MO TPAYUKY
CBOWCTBA (DYHKLIMH.

OTCTaMBaTh CBOTO MO3HUIIHIO HE
BPaKI€OHBIM JJIsI OTIIIOHEHTOR
obpazom.

IposIBIATH KPEaTHBHOCTH
MBIILICHUS, HHUIIMATHBY,
HAaXOTYHBOCTh, AKTUBHOCTh
[IPU PENICHUH




MAaTEMaTUYCCKUX 3a/1a4d

44,

Orpann4eHHOCTh
(hyHKIIH

3HAaTh OINpeesieH s OTPaHUYCHHOM
(GyHKIWH, HETTPEePHIBHON (DYHKITUI

Ha ocHoBe rpadukoB
M3yYCHHBIX (QYHKLHH CTPOUTD
Ooutee ciioKHbBIE IpaQUKH;
YMEThb YUTATh 110 TpaduKy
CBOWCTBA (DYHKLIUH.

ApryMeHTHpOBaTh CBOIO
TOYKY 3PEHHS, CIIOPHUTH U
OTCTauBaTh CBOIO MO3MLUIO HE
BPaXI€OHBIM ULl ONITIOHEHTOB
o0pazom.

[TposiBIATE KpEeaTHBHOCTH
MBIIIICHUS, HTHALIHATHBY,
HaXoaq4YnuBOCTb, AKTUBHOCTH
IIPU peIICHUHN
MaTeMaTHYeCKUX 33134

45.

YerHble GyHKINU

3HaTh onpeeTeHue YeTHON (DyHKIHH.
YMeTb uccneoBath GyHKIIHIO 1Mo
cBolicTBaM

Hccnenosath  (GYHKIHIO HA
YETHOCTh

Ilonumats cymuocTu
ANTOPUTMHYECKHUX
IpeanUCcaHui U yMeHue
JIECTBOBATh B COOTBETCTBUH
C IIPEUI0KEHHBIM
aITOPUTMOM.

JIOTIOJIHATh U UCIPABIATH
OTBET APYIUX y4alluxcs,
IpeyIaraTtb CBOM CIIOCOOBI
pelieHus 3a1a4

46.

Heuernble GpyHKIUM

3HaTh ONpe/esICHue HeUeTHOW (YHKIINU.
YMeTb uccnenoBarh GyHKIHIO 110
cBoOlicTBaM

HccnenoBath  (GYHKIHIO HA
YETHOCTH(HEYETHOCTD)

[Tonumars cyniHoCTH
ANTOPUTMHYECKHIX
MpeAnucaHuil 1 yMeHue
JIECTBOBATH B COOTBETCTBUH
C IIPEI0KEHHBIM
AIITOPUTMOM.

JIOTIONTHATh W HCIIPABIATH
OTBET JAPYTUX y4aIIuxcs,
TpeIaraTh CBOU CTIOCOOBI
penieHus 3aaa4y

47.

KonTponbnas padora
Ne 3 mo Teme
«CBoiicTBa PyHKIMI»

[IpoBepka yMEHUs HCCICIOBATH (PYHKITUH
110 CBOMCTBaAM

[TpuMeHsTH NOTy4eHHBIC
3HaHUS TPH PEIICHUN
pa3IMYHOro BHJA 33/1a4

YMeTh caMOCTOATETHHO
KOHTPOJIMPOBATh CBOE BpeMs
U YIIPABJISITH MM.

Ymerh BbIOUpATH Gopmy
3aIMCH PEIICHHUS, 3aIChIBATh
XOJI pelIcHHsI B CBOOOTHOM
thopme, oco3HaBaTh
HE00X0AUMOCTh
apryMEHTALlUH [IPU PEIICHUN
3a1a4




48. ®yHKUMHK BUA y=X, BbrumcasTe 3HaYSHUS CTETICHHBIX [TokasbIBaTh cXeMaTHUECKH Co3pmaBarb, IPUMEHATH U
neZ, n>0 (GYHKIMH C ENBbIM MOKa3aTeNeM. MOJIOXKEHHUE Ha KOOPAMHATHOM npeoOpa3oBHIBATH 3HAKOBO-
DopMyIupoBaTh ONpeAeICHHE KOPHS IUTOCKOCTH TparKOB QYHKLIUI | CHMBOJIMYECKHE CPEJICTBA,
TpeThel CTENEeHH, HaXOUTh 3HAYCHHS BU/IA MOJIEIIH, CXEMBI JJIsl PELLICHUS
KyOW4eCKHUX KOPHEH, HCIIONB3YS MIPH y=x"(NE N )u onpeensars uX | yu4eOHBIX U HO3HABATENbHBIX
HEOOXO0MMOCTH KaJbKYJISATOP. CBOiicTBa. 3a1a4.
BrinonHsTh NOMAaroBsIi
KOHTPOJIb, B3aUMOKOHTPOJIb
pe3ynbrata yueOHoi
MaTeMaTH4eCcKOH
JIeSITeIbHOCTH
49, Caoiicta ¢ynkiuu Buzia | CocTaBisaTh TaOIMIbI 3HaUeHUH QYHKUUI | YMETb OlpeaeniTs CBOfcTBa CBepsTh CBOU ACHUCTBHS C
y=x", neZ, n>0 ¢yuxuuii Buga y =x"(nEN). LEeNbIO U, IPU
HEOOXOANMOCTH, HCIIPABIISTH
OIIMOKH CaMOCTOSITENIBHO.
[IposBisATh BOJIO U
HACTOWYIHMBOCTH B JOCTH)KEHUU
IIEITH.
50. I'padukn pyakunm Buga | CtpouTs rpadMKy CTENEHHBIX QYHKIMHA C | YMETh CTPOUTH Ipadukmy, [TpuMeHsATh NOTydCHHBIE
y=x", neZ, n>0 LIEJTBIM [TOKa3aTeIeM NPUMEHATh TpaduKu QyHKIMIA | 3HAHMS TPH PElICHUH
Buja y = X' (N € N )upu Pa3IMYHOTO BHIA 33/1a4.
peLIEHNH YpaBHEHUI CHUCTEM, JlonoNHATE ¥ UCHPABIATH
HEPaBEHCTB OTBET JPYTUX yJaluxcs,
Ipeasarath CBOM CII0COOBI
pemIeHus 3a1a4, pemarh
MpOCTEHIIe TBOPUYECKHE
3aJIaHus
51. ®yHkuuu BUIA y=X", BbIuncisTh 3HaYSHUS CTETICHHBIX [Toka3piBaTh CXeMaTHUECKH [TpuMeHsATh UHIYKTHUBHBIC U
neZ, n<0 (GYHKIMH C [ETTBIM [TOKa3aTeeM. MI0JIOXKEHHNE Ha KOOPAWHATHON JIeTyKTHBHBIE CIIOCOOBI
DopMyIupoBaTh ONpeAeIeHNE KOPHS TUIOCKOCTH IpavKOB QYHKIUH | paccykAeHHi, BUACTh
TpeTheH CTENEHH, HaXOUTh 3HAYCHHS BUZA pa3IUYHBIC CTPATETHU
KyOMUYEeCKHX KOPHEH, NCIIOJIb3Ys ITpH y =x"(NE N )u onpenensaTs UX | pelieHus 3aaau.
HEOOXOIMMOCTH KalbKYJIATOP. CBOWCTBA. [TposiBNIATE KPEaTUBHOCTD
MBIIIICHUS, HTHULIUATHUBY,
HaXO0JYMBOCTh, AKTUBHOCTb
IIPU pEIICHUHN
MaTeMaTHYeCKUX 3a7a4
52. Caoiicta ¢ynkiuu Buia | CocTaBisaTh TaOMHMIBI 3HAUCHUH QYHKIUI | YMeTb CTpOUTh rpaduku ITonuMmaTh CyHIHOCTH

y=x", neZ, n<0

¢ynkuuii Bugay =x" (NEN),
OTIpENIeNIATh UX CBOHCTBA

AITOPUTMHUIECCKUX
npeunncaHI/n‘/’I " YMCTb
ﬂCﬁCTBOBaTL B COOTBCTCTBHUH
C NPCTOKCHHBIM




ANTOPUTMOM.
JIOHO.HHHTI) " UCIIPABJIATH
OTBET JPYTUX ydaluxcs,
npeajgaratb CBOM CIOCOOBI
pelieHus 3a1a4

53.

I'paduxu QyHKIIIIM BHOA
y=x", neZ, n<0

CrtpouTts rpaduku CTeTIeHHBIX QYHKIIHN C
LeJIbIM TI0Ka3aTeneM

[MpumensaTh TpaduKu QYHKIIHA
Buga y =x" (N€ N )npu
PELICHUN YPaBHEHUH CUCTEM,
HEpaBEHCTB, IIPH MOCTPOCHUU
rpaduKoB JPOOHO-KYCOUHBIX

hyHKIHH

CaMOCTOSITEIBLHO CTABUTH
1IeJIM, BBIOMPATh U CO3/1aBaTh
ANTOPUTMBI [T PELICHNUS
Y4eOHBIX MaTEeMaTHYCCKUX
mpobem.

BEIMOIHATE MOMaroBeIA
KOHTPOJIb, B3AUMOKOHTPOJIb
pe3yibTara yaeOHoH
MaTEMaTHYECKOH
NEeITENLHOCTH

54.

Oynkms y=Vx

3
BerauciaTs 3Hadenns GyHkoun y = Vx.
CocTaBisATh TaONUIB! 3HAYEHUH QYHKIMH

YMeETh BEIUHCIATH 3HAUCHHUS
o 3
byHKIml Buga y = Vx),

CBepsTh CBOM ACHCTBHS C
LEIBIO U, IPH
HEOOXOANMOCTH, UCIIPABIIATH
OIIMOKH CaMOCTOSITEIIBHO.
IIposiBisTh BOMIO U
HACTOWYIHMBOCTH B JOCTH)KEHHU
LEITH.

55.

CaoiictBa hyHKIMH
FS\/X

3
CtpouTh rpaduku QyHKIME y = VX 1 Ky-
COYHBIX (DYHKIHMH, ONMCHIBATH HX
CBOWCTBA.

YMeTb CTpOUTh rpaduKu

¢ynkumii Buga y = Vx),
OIIPEENATh UX CBONCTBA

CBepATh CBOM JICHCTBUSA C
LENBI0 U, TIPH
HE00XOIMMOCTH, UCTIPABIIATH
OIIMOKH CaMOCTOSITEIEHO
[IposiBisiTh BOMIO U
HaCTOMYMBOCTH B IOCTH)KEHUHU
TeJIH.

56.

Ipaduk bpyHKIAR y=>VX

3
Crpouts rpadukn GyHKIHE Yy = /X 1 Ky-
COYHBIX (PYHKIUH, OMICHIBATH UX
CBOJMCTBA.

IIpumensaTs rpaduku QyHKIHI
3

BUJA Y = \/XTIPH pEIICHUH

YpaBHEHUI CHCTEM, HEPABEHCTB

[IpuMeHATH MoydeHHbIC
3HaHUs TPH PelIeHUN
Pa3ITMYHOTO BHJA 33/1a4.
JIONOJIHATD ¥ UCTIPABIIATH
OTBET JPYTUX yJaluxcs,
IpeasaraTth CBOM CII0COOBI
pelIeHus 3a4a4, peraTh
MpOCTEHIINE TBOPUYECKHE
3aJlaHuA

57.

[MTocTpoenue rpadukos
(yHKIMH, HCHIONB3YS UX
CBONCTBa

Hcnonb3oBath GpyHKIMOHAIBHO-
rpaduueckue IpeaCTaBICHUS I
peUICHUSA 1 UCCIIEAOBAHUA ypaBHeHHﬁ.
CrpouTts rpaduku GyHKIUI Ha OCHOBE

[MpumensaTy rpaduku GyHKIMIA
BHJA Y = 3/XTIpH peleHnH
YpaBHEHHH CHCTEM,
HEPaBeHCTB, IIPU IOCTPOCHUH

BblaBurats Bepcum pelieHus
npo0OIIeMBI, 0CO3HABATh (M
HHTEPIPETHUPOBATh B CIIy4ae
HE0OX0TMMOCTH) KOHEUHBIH




IpeoOpa30BaHMii U3BECTHBIX TPA(UKOB

rpauKoB IPOOHO-KYCOUHBIX
byHKITI]

pe3yibTaT, BEIOUpaTh
CpellCTBa JOCTHUXXCHUSA LICIIN
U3 TIPEUIOKEHHBIX, a TAKXKE
HCKATh UX CAMOCTOSITEIILHO.
YuuTHIBaTE pazHBIC MHEHUS U
CTpeMI/lTI)C}I K KOOp)Il/IHaLII/ll/I
Pa3IUYHBIX TO3ULUHI B
COTPYJIHUYECTBE

58. KonTpoabHas pa6ora [TpoBepka 3HaHM M yMEeHUIT pabOTHI C ITpuMeHATH NOTy4EeHHBIE YMeTh caMOCTOSITETBHO
Ne 4 o Teme GYHKUMAMHE. 3HAHUS TIPH PELICHUN KOHTPOJIUPOBATH CBOE BpeMs
«YucioBble pyHKOUM» | YMETh UCCIENOBATh (QYHKIIUH I10 Pa3IMYHOTO BH/A 33/1a4 U YIPABISATH UM.
CBOWCTBAaM M CTPOUTH UX rpaduKu YMerb BeIOMpaTh GopMy
3aIHCH PEIICHNS, 3aIIChIBATH
XOJ[ pEIICHUS B CBOOOTHOM
thopme, oco3HaBaTh
HEOOXO0ANMOCTD
apryMEHTALUH [IPU PEILICHUN
3amad
Mporpeccuu (13 )
59. Uucnossie DopMHUpOBaHKE Y yUaITUXCS TOHSATHUS [To3nakoMutbcs ¢ AHan3upoBaTh YCIOBUE U
I0CIIE0BATEIbHOCTH YHCIIOBOH MOCIEI0BATEIbHOCTH. OTIpe/IeTICHNEM YNCIIOBOM TpeboBaHKE 33a4H, CIOCOOBI
MOCIIEI0BATEIbHOCTH. pELICHUS C TOUKU 3pEHUS
panuOHAIBHOCTH.
®dopmMupoBaHe HaBBIKOB
camMOaHaJIM3a M CaMOKOHTPOJIS
60. Croco0bl 3a1aHus Beruncnsare wieHs! nociaenosatenbHocTed, | [lo3HakoMutbes co cmocobamu | AHanIM3UpPOBaTh YCIOBUE U
YHCIOBOU 3aJaHHBIX QOPMYIOil N-TO WieHa Win 3a7aHusI YUCIOBOM TpeboBaHKE 3aJa4H, CTIOCOOBI
MOCTIeI0BATEIBHOCTH PEKYPPEHTHO. Y CTaHaBJINBaTh MOCIIE0BATEILHOCTH: PELICHUS C TOUKU 3pEHHS
3aKOHOMEPHOCTh B IOCTPOCHHUU AQHAJMTUYECKUH, CIIOBECHBIH, panuoOHaIBHOCTH.
MOCJIE0BaTENFHOCTH, €CIIU BBITHCAHBI PEKYPPEHTHBIH; CBOHCTBAMHU: ®dopmMupoBaHe HaBBIKOB
TIEPBBIEC HECKOJIBKO €€ WICHOB. MOHOTOHHAs caMoOaHaIn3a i CaMOKOHTPOJIS
N300paxkaTh WieHBI HOCIEIOBATEIILHOCTH | MOCIIEA0BAaTEILHOCTD,
TOYKaMH Ha KOOPJMHATHON TIOCKOCTH. BO3pacTaromas ¥ yOpIBaroImas
MI0CJIEA0BATEILHOCTD
61. Apudmerrueckas Pacrnio3naBath apuhMeTHICCKYIO Pacno3naBatp Buners MaTemMaTHUECKYIO
nporpeccust IIPOTPECCHUIO TIPH PA3HBIX CIIOCO0aX apuQMeTHYECKYIO 1 3aJa4y B KOHTEKCTE

3aJJaHusl.

MPOTPECCHUIO TIPH PA3HBIX
cnoco0ax 3aaanusi. BeiBoauTh
Ha OCHOBE JI0OKa3aTelIbHbIX
paccyxaeHuit popmyity N dieHa
apu(METHIECKOH MPOTPECCHH.

MPOOIEMHOM CUTYalluy B
JIPYTUX AUCHUIIINHAX, B
OKpYKarollen XKU3HU

SlcHo, TOUHO, TPaMOTHO
HU3JIaraTh CBOM MBICIIH B
YCTHOW M MUCHbMEHHOM peuH,




TMOHUMATh CMBICIT
MOCTaBJICHHOM 3a/1a4u,
BEICTpPaMBAaTh apTyMEHTAIIHIO,
MPUBOAUTE PUMEPEI U
KOHTPIIPUMEPHI

62. @opmyiel o0miero wieHa | BHIBOIUTH HA OCHOBE JOKA3aTEIbHBIX HaxoanuTs HOMED uiIeHa, CaMOCTOSITEIbHO CTaBUTh
apumMeTHIecKoi paccyxieHnit popMyIibl 00IIero yieHa pa3HOCTh U J1I000H WieH LeJTH, BBIOMPATh U CO3/1aBaTh
POTrpeECCUn apu(MeTHIecKoil mporpeccuu apu(MeTHIECKOIl Mporpeccuu. AITOPUTMBI JUIA PELIECHHUS

Jloxa3bIBaTh, 4TO y4eOHBIX MaTeMaTHUECKUX

MOCIIEIOBATEIBHOCTD ABJSIETCA | MpoOIieM.

apugmernyeckoii nmporpeccueit | IIposBisATH KpeaTHBHOCTH
MBIIUJICHUS, MTHUIUATUBY,
HaXOI4HBOCTb, AKTUBHOCTb
IIPU pELICHUU
MaTEMaTHYECKUX 3a1a4

63. Dopmyna CyMMBI BeIBOINTE HA OCHOBE HOKA3aTEIbHBIX Haxoxute cyMMy nepBbIxX N Ymets paboTaTh B rpymie —
NIEPBBIX 71 YWIECHOB paccyxieHni popMyIIbl CyMMBI IIEPBEIX N | WICHOB apudMeTnaecKon yCTaHaBJIMBaTh paboune
apudmernueckon YICHOB apu(IMETHIECKOH IIPOTPECCHU IIPOTPECCHUMU. OTHOILEHHSL.

MIPOrPECCHH JIOTIOJIHATE W MCIPABIATH
OTBET JAPYrUX y4aruxcs,
IpeAaraTtb CBOM CIIOCOOBI
pelnieHus 3a1a4

64. OT1paboTKa MOHATHS PaccmaTpuBath npuMepsl U3 peaibHOU Pewars 3agaun ¢ YMeTb ONUCHIBATH PUEMBI,
apuMeTHIECKOI YKU3HU, UITIOCTPUPYIOIUE H3MEHEHHE B UCTIOJIB30BaHUEM (QOPMYII N MIPY TIOMOIIY KOTOPBIX ObLiIa
porpeccuy, apuMeTHuecKoi nporpeccuu, n3oopa- 4JIeHa U CyMMBI TIEPBBIX N MOJTydeHa U
PEeKyppeHTHOM KaTh COOTBETCTBYIOIINE 3aBUCUMOCTH YIEHOB apu(MEeTHUECKOMH MpoaHATU3UpOBaHA
¢dopmynsl, popMyItsl N- rpaduyecky. IPOrpeCcCu. nHpOpMAIHSI.

r'0 4JIEHA. ‘YMers BeTynarh B JUAJIOT,
3aJaBaTh BOIPOCHI;
OTCTauBaTh CBOIO TOUKY
3peHust

65. I'eomerpuueckas Pacno3naBate reoMeTpu4ecKyro ITo3HaKOMUTBCA € TOHATHAMU Briaenars Konu4uecTBEHHbIE
nporpeccus IIPOTPECCHIO TIPH PA3HBIX CIIOCO0aX reoMeTpudecKasi Iporpeccus, XapaKTEPUCTUKN OOBEKTOB.

3a[laHHs. 3HAMEHATEIIb TEOMETPUIECKON 3agaHHbBIC CIIOBAMU; 3aMEHSTh
IPOrpeccuu, Bo3pacTraromas TEPMUHBI U ONpEAETICHUs
rporpeccus, KOHeUHast dopmupoBaHue yCTOHYMBOM
reoMeTpuYecKasl Iporpeccusl. MOTHBAIUH K 00Y4CHHIO

66. ®opmyrna obmiero wieHa | BBIBOIUTH Ha OCHOBE JOKA3aTEIbHBIX Hayuntbcs npumensTs Ha BoraensaTs konuuecTBEHHBIE

TeOMETPUYECKOM
Mporpeccuu

paccyxaenuit GopMyIbl 001IIero wieHa
reOMETPUYECKON MPOTPecCHu

npakTHKe GopMysay N — oro
YJIeHa FEOMETPUIECKON
nporpeccuu, GopMyITy CyMMBI
YJIEHOB F€OMETPUUYECKON

XapaKTePUCTUKUA OOBEKTOB.
3ajiaHHbIe CIIOBAMU; 3aMEHSITh
TEPMHHBI U OIIPEJIeIICHUS
DopMUpOBaHUE YCTONUHUBOU




Iporpeccuy,
XapaKTepUCTUUECKOE CBOMCTBO
TEOMETPHUIECKO IMPOTpeccu.

MOTHUBaIlMU K O6y'leHI/I}O

67. ®dopmyna CyMMBI BeIBOIUTE HA OCHOBE JOKA3aTEIbHBIX ITo3HAaKOMHTBCS C HOHATUSAMH IIpuMeHsATs NOTy4YEHHbIE
MEPBLIX 71 YJIEHOB paccyxieHni GpopMyIIbl CyMMBI TIEPBBIX 72 | TeOMeTpUYecKast porpeccus, 3HAHUSA IIPH PELICHUU
TEOMETPUYECKON YJIEHOB FEOMETPUYECKON IPOTPECCUU 3HAMEHATEb TEOMETPUIECKON pa3sNUYHOro BUJA 3a/1a4.
porpeccuu IIPOTrpeccuy, Bo3pacTraromas 3aMedaTh B YCTHOM peun

porpeccusi, KOHEYHas JPYTUX ydalluXxcs
reoMeTpudecKas Iporpeccusi. HErpaMOTHO

HayuuTbcs npuMeHATh Ha chOpMyITHPOBAHHBIE MBICIIH
npakTuKe GopMyiIy N — oro

YJIEHA T€OMETPUUECKOI

nporpeccuu, GOpMyITy CyMMBI

YJIEHOB F€OMETPHUECKON

MPOTPECCHUH,

XapaKTEepUCTHUECKOE CBOUCTBO

TrE€OMETPUYECKOM TPOTPECCHUH.

68. Pewenue 3anau ¢ PaccmarpuBaTh npumepsl U3 peanbHOU YMeTh CaMOCTOSITENILHO YMeTh OpraHu3oBbIBaTh U
HCHOJIb30BAaHUEM YKU3HU, WITIOCTPUPYIOIUE H3MEHEHHE B aHAIIM3UPOBATh YCIOBHS IUTAHUPOBATH y4eOHOE
thopmyn TeOMETPUYECKOH Iporpeccuu; n3oopa- JIOCTMDKEHUS 1I€JIM Ha OCHOBE COTPYAHHUYECTBO C yUUTEIEM

KaTh COOTBETCTBYIOLINE 3aBUCUMOCTH y4€Ta BBIICTICHHBIX OPUEHTHPOB | ¥ CBEPCTHUKAMM.

rpaduuecKu. JICHCTBUS B HOBOM y4eOHOM YMeTb BBINOJHATH
MaTepuaie. MOIIAroBbIi KOHTPOJIb,
YMeTh ocylecTBIATh B3aMMOKOHTPOJIb pe3yJabTaTa
CaMOKOHTPOJIb 32 KOHEYHBIM yueOHOI MaTeMaTH4ecKOi
pe3yAabTaTOM JIeSITEIbHOCTH

69. Crno>Hble MPOLEHTHI Pemate 3agaun Ha cloXHBIE IPOLEHTHL, B | PaccmaTpuBaTh npumMeps! U3 06001maTh, IPUBOANTH

TOM YHCIIE 3a/1a91 U3 PEANbHON MPAKTUKU | PEaNbHOM KU3HH, HILIIO- MIPUMEPBI, TPOBOIUTH
(c UCTIONB30BAaHMEM KAIBKYISATOPA CTPUPYIOILUE U3MEHEHUE B CaMOOIIEHKY COOCTBEHHBIX
reOMETPUYECKON TIPOTPECCHH. JIeHCTBUI.
Pemars 3agauu Ha CIIOKHBIE YMeTh NPUBOIUTE IPUMEPEI
MPOILIEHTHI, B TOM YHUCIIC 3aJJa4l | MaTeMaTH4ecKux (PaKkToB
W3 peaIbHOW MPAKTUKHU
70. Pemenne 3anad Ha PemaTe 3agaun Ha CIOXKHBIE TIPOLICHTH, B | VIcmonb30BaTh MproOpeTeHHBIE | YMETh yCTaHABIMBATh U

CJIO’KHBIC ITPOLUCHTHI

TOM YHUCIIE 32]1a91 U3 PEATBHOW MPAKTUKA
(c MCHOTB30BaHNEM KATBKYIIATOPA

3HAHMS ¥ yMEHUS B
MPAaKTHYECKOH  AESTEIbHOCTH
Y TIOBCEIHEBHOH XHM3HH JUISA:
MOJIETTUPOBAHUS MMPAKTHYECKUX
CHUTYaIH ¥ HCCIICIOBAHHS
MOCTPOEHHBIX MOJIeNeH ¢
UCTIOJIb30BAHUEM TEOPHU O
Iporpeccusix; npu

CPaBHHBATh pa3HbIC TOUKH
3peHHs, IPEXKIe 9eM
MIPUHUMATH PEIICHUS U JIENIaTh
BBIOOD.

IMox6upaTts mpuMepsl B
COOTBETCTBUHU C
MaTeMaTHYECKOH 3aJjaueii.




HUCCICAOBAaHNHN HECIIOXKHBIX
IMPaAKTUICCKUX CI/ITyaHI/Iﬁ

71. Kontpoabsnas padora IIpoBepka 3HaHMi 1 yMeHUN yyamuxcs 1o | [IpuMeHsTh nonydyeHHbIe YMETb CaMOCTOSTENBHO
Ne 5 mo Teme Teme «lIporpeccun» 3HAHMA TIPH PEIICHUH KOHTPOJINPOBATH CBOE BpEeMs
«IIporpeccum» Pa3IUYHOro BUJA 337124 U YOPaBJIATh UM.
YMmeTp BBIOMpATH GopMy
3aMUCH PeIIeHHs], 3alIUChIBATh
XOJ] peIIeHus B CBOOOTHOM
(dhopme, oco3HaBATh
HEOOXO0AUMOCTb
apryMEHTaLuH ITPY PEIICHUN
3a71a4
DJieMeHTbl KOMOMHATOPUKHU, CTATUCTUKHU U Teopuu BepositHocTei (18 1)
72. Komb6uHaTopHble 3aqaun | BrInosHATE nepebop BceX BOZMOMKHBIX DopMHUPOBAHHUE Y YUAIIUXCS YMeTb OpraHu30BBIBaTh U
BapUaHTOB IS ITepecyéTa 0OBEKTOB WIIN TIOHATHS 0 KOMOWHATOPHOU IUTAHUPOBATh y4eOHOE
KOMOMHAIMH 3ajaue. COTPYAHUYECTBO C YUUTEJIEM
¥ CBEPCTHHKAMH.
IIpuBoauTs mnpHUMEpHI
MaTeMaTHIECKUX (PaKTOB
73. Meron nepebopa ITepeGop Bcex BO3MOKHBIX BAPHAHTOB Ul | BEIMOJHATE mepebop Bcex [TpuMeHITh HHAYKTUBHEIE U
BAPHAHTOB, JEPEBO nepecyéra 0OBEKTOB BO3MOJKHBIX BapPHAHTOB JJIs JIeTyKTHBHBIE CIIOCOOBI
BAPHUAHTOB nepecuéra 0ObEKTOB U paccyXAeHUH, BUIETh
KOMOHMHAINH, yMETb CTPOUTH pa3IUYHbIC CTPATErnu
JIepeBO BapHAHTOB. perieHus 3a1a4
[IposiBisiTh BOIO U
HACTONYMBOCTb B IOCTUKEHUU
LIEITH.
74. ITepedop Bcex BrImoHATE Iepe6op BceX BO3MOXKHBIX Pemars kxoMOWHATOpHBIC YMeTh BbIABUTATh TMIIOTE3bI
BO3MO>KHBIX BAPHAHTOB BapUaAHTOB IS ITepecyéra 0OBEKTOB WIIN 3aJaudl MyTeM IPU pPELICHNY 3a/a4H,
JuLst iepecuéra 0ObeKTOB | KOMOMHAIMI CHCTEMaTHUYECKOTO Iepedopa MOHUMATh HEOOXOAUMOCTD UX
WA KOMOMHAINI BO3MOJXKHBIX BapHaHTOB, MIPOBEPKH.
MOCTPOEHHEM JepeBa IIposBIATH KPEaTUBHOCTH
BapUaHTOB. MBIIIJICHUS, HTHALIAATHBY,
HaXOI4MBOCTh, AKTUBHOCTb
IIPU PEIICHUHN
MaTeMaTHYECKUX 3a4a4
75. IIpaBuno [TpumeHATh NPaBUIIO KOMOWHATOPHOTO IIpuMeHsT npaBuIO YMeTb 10roBapuBaThCs U
KOMOMHATOPHOTO YMHOKEHHMS JUIS PEIIeHUs 3a/1a4 Ha KOMOMHATOPHOTO YMHOKEHHSI. MPUXOJUTH K 001IEMY

YMHOKeHHs, (hakTopuan

HaXO03KICHHE YHCIIa 00bEKTOB UK
koMOuHaiuii. Pacrio3sHaBaTh 3a1aum Ha
OIIpENIENICHNE YK CIIa IEPECTAHOBOK U
BBINOJIHATh COOTBETCTBYIOIIME BBHIYHUCIIE-

Haxoauts 3HaueHue
(hakTopuana, UCIONIH30BAThH
(dhopmyny asist BRIYHCICHUS
YHCIIa IIEPECTaHOBOK.

PELICHUIO COBMECTHOM
NIeSITEILHOCTH.

‘YMeTh BEITIOJIHATH
MOUIAroBbId KOHTPOJIb,




HU.

B3aUMOKOHTPOJIb pe3ysibTaTa
y4e0HOI MaTeMaTHIeCKOU
JIeSITETTHHOCTH

76. Cratuctuka — an3aiiH W3BnekaTs nHGOPMANHNIO U3 TaOIUI U Haxomute kpaTHOCTB YMeTsh 3a/1aBaTh YTOUHSIOLIHE
I/IH(bOpMaLII/II/I. AuarpamMmm, BBIIIOJIHATH BbIYHUCIICHUS 10 BapUaHTHI, 061)eM. BOIIPOCKHI; BLICKa3bIBATh
TaOIUYIHBIM JaHHBIM CY)KJICHUSI, TOTBEPXKAATh UX
(axramu.
YMeTh 3ammchIBaTh X0
petieHws mo 00pasiry
77. Cpennee IIpuBoaUTE IpUMEPHI YUCIOBBIX JaHHBIX, | HaxoauTs pazmax, mony, VYMeTs BUAETh
apuQMeTHIecKoe, HaXOJUTh CpelHee, pa3Max, MOy, cpeIHee 3HaYeHUE; HaXOAUTh MaTeMaTHYECKYIO 3a7ady B
pa3max, Moza JIMCIEPCHIO YUCIIOBBIX HAOOPOB. YacTOTY COOBITHS, UCTIONB3YS KOHTEKCTE TPOOJIeMHON
coOCTBEHHbIE HAOIIOCHUS U CHUTYallMU B IPYTUX
TOTOBBIE CTaTUCTHIECKHUC JICIUITIINHAX, B
JIaHHBIE IPHOOpECcTH OKpYy>KaroIen »KU3HHU.
[IEpBOHAYAJIbHBIN OIIBIT 3aMedars B YCTHOH peun
opranuzanuu coopa JaHHBIX JPYTUX ydaluxcs
IIPU TIPOBEICHUH OIIpoca HETrpaMoOTHO
00IIECTBEHHOTO MHEHHUSL. c(OpMYITHPOBAHHBIE MBICIIH
78. JuarpaMmeL OmnpenensTh Mo AuarpamMmam Haubonsmue | HaxoauTts yactoTy coObITHS, JleMOHCTpHpOBaTh yMEHUE
Cronbuartsie 1 HAUMCHBIIUEC JaHHBIC, CPaBHUBATh HCIOJIB3YyA COOCTBEHHBIE CaMOCTOATCIBbHO HeﬁCTBOBaTB
quarpaMmsl. Kpyrossie BenmnurHBI. OpraHu30BBIBATH HaOJIIOAEHNS U TOTOBBIE B CUTYyalllu
AuarpamMmbI I/IHq)OpMaHI/I}O B BUJIC Ta6J'II/ILI, CTOJ0YATHIX CTaTUCTHYCCKUC JaHHBIC HCOIMPCACICHHOCTHU ITpU
1 KPYTOBBIX JHarpaMM. pHUOOpPECTH NEPBOHAYANBHBII pELICHUH aKTYaIbHBIX IS
OTIBIT OpraHu3aluy coopa HUX MPOOIIeM.
JaHHBIX ITPU NPOBEACHUN YMETh BHITIOJHATH
orpoca 00IECTBEHHOTO MOILIAroBbIN KOHTPOJIB,
MHCHHUS, OCYIIECCTBJIATHh UX B3aMOKOHTPOJIb pE3yiibTaTa
aHaJIM3, TIPEJICTABIATh y4eOHOH MaTeMaTHYEeCKOH
pe3yabTaThl OMpoca B BUIE JIeSITEbHOCTH
TaONHIB], THArpPaMMBL
79. IIpocreiimue Pemate 3agaun Ha BEIYHCIIEHUE 3HaTh KIACCHUYECKYIO [TpoBoanTH HHDOPMAITMOHHO-

BEPOATHOCTHBIC 3a1a4n

BEPOSITHOCTH C TPUMEHEHHEM
KOMOWHATOPHUKH

BEPOSATHOCTHYIO CXCMY,
KJIACCHYECKOEe OIpeeICHIe
BEPOSTHOCTH, IOHSATHS
CiIyJaiiHOe cOoOBITHE,
JIOCTOBEPHOE M HEBO3MOXKHOE
COOBITHSI, HECOBMECTHEIE
COOBITHSI, COOBITHS,
MPOTUBOIOJIOKHBIC TAHHOMY
COOBITHIO. YMETh HAXOJIUTh
BEPOSTHOCTH COOBITHSL.

CMBICJIOBOH aHAJIN3
MPOYUTAHHOTO TEKCTA,
BBIWICHSTH I'JIaBHOE.
[IpoBOUTE CaMOOLIEHKY
COOCTBEHHBIX NEWCTBUMN




80. Brraucnenue Pemate 3aaun Ha BEIYHCIICHHIE [IpuBoauTE mpUMEpHI YyuTsBaTh MpPaBUIO B
BEPOSITHOCTH C BEPOSITHOCTH C MPUMEHEHHEM JIOCTOBEPHBIX ¥ HEBO3MOYKHBIX MJIAHUPOBAHUM M KOHTPOJIE
TIPAMEHEHHEM KOMOHWHATOPHUKH COOBITHI HAXOUTh cnioco0a perreHusl.
KOMOWHATOPUKHU BEPOSITHOCTH CITyJalHBIX [IposiBISITE KpEaTUBHOCTD

COOBITH B TPOCTEHUIIINX MBIIIUICHHS], THULIHATHBY,

ciyJasx HaX0/IYUBOCTh, aKTUBHOCTh
MIPH PELICHUH
MaTeMaTHYEeCKUX 3a7a4

81. Cnydaiinsle [IpuMeHATh KJIaCCUUECKYIO Hmets npeacraBineHue o OOBSICHATD N3yUECHHBIE

9KCIIEPUMEHTHI BEPOSITHOCTHYIO CXEMY, KJIaCCHUECKOE CTaTUCTHYECKON YCTOMYMBOCTH, | TIOJIOKEHUs Ha
OTpeeTICHNE BEPOSITHOCTH, TOHATHE CTaTUCTHYECKON BEPOSTHOCTH. CaMOCTOSATEILHO
CITy4aifHOro COOBITHS YMmeTh pemaTh npocTenme M0I00PaHHBIX KOHKPETHBIX
CTATUCTUYECKHE 3aJaUK TpUMepax.

YuuThIBaTh pa3HbIE MHEHUS U
CTPEMUTHCA K KOOPAWHAIINN
Pa3IUYHBIX TO3ULUHI B
COTPYIHUYECTBE.

82. YacroTa ciiyyaiiHOTO 3HaTh COOBITHE, TPOTUBOIIOIOKHOE Wmets mpencraBneHne o JenaTh yMO3aKITIOYCHHUS

coOBITHSA JAHHOMY COOBITHIO, CyMMY ABYX CTaTUCTHYECKON YCTOWYMBOCTH, | (MHAYKTHBHOE U IO QaHAJIOTHH)
CITyJaiiHBIX COOBITHH CTaTUCTHYECKON BEPOSTHOCTH. Y BBIBOJIbI HA OCHOBE
YMmeTh pemaTth NpocTenmne apryMeHTaluH.
CTAaTHCTUYECKHE 3aaUK J1OTIONTHATD U UCTIPABIIATH
OTBET APYIHX y4YalIuXcs,
MpeyIaraTth CBOU CIIOCOOBI
perieHus 3aaa4

83. HoctoBepHble U [IpuBoaAUTH IpUMEPHI JOCTOBEPHBIX U Nmerts npencrasienue o Jenatp ymMo3aKitoueHus
HEBO3MOXKHbIE COOBITUSI | HEBO3MOXHBIX COOBITHII. CTaTUCTHYECKON YCTOWYMBOCTH, | (MHAYKTHBHOE U IO aHAJIOTHH)

OOBSACHATh 3HAYNMOCTH MAJIOBEPOSITHBIX CTaTUCTHUYECKOHN BEPOSTHOCTH. 1 BBIBOJIbI HA OCHOBE

COOBITHIT B 3aBUCHMOCTH OT UX YMmeTh pemaTh npocTenime apryMeHTalluH.

MOCIEACTBUM. CTATHCTUYCCKHE 3aaUK JIoTIONTHATE U UCTIPABIIATH
OTBET APYI'HX y4aIluxcs,
npeajaraTth CBOM CIIOCOOBI
penieHus 3aa4

84. DKCHepUMEHTAIbHbIE [IpoBoauTh cityyaiiHble SKCIIEPUMEHTSI, B Hmets npencraBieHue o Jenatp ymMO3aKiIto4eHus

JAHHBIC U BEPOSITHOCTH
COOBITHH

TOM YHCJIE C IOMOIIBI0 KOMITBIOTEPHOTO
MOJICTTUPOBAHUS, HHTEPIIPETHPOBATH MX
pe3yabTaThI

CTaTUCTUYECKON YCTOMYUBOCTH,
CTaTUCTHYECKOH BEPOSTHOCTH.
‘YMerTh pemars npocTeimme
CTaTUCTHYECKUE 3aJ]aul

(MHAYKTUBHOE M 110 aHAJIOTHH)
Y BBIBOJIBI HA OCHOBE
aprymeHTaIuu.

JIOTOJIHATH U UCHIPABIISTH
OTBET JAPYTUX YUaIIUXCS,
MpeUIaraTth CBOU CIIOCOOBI
pelieHus 3a1aq




85.

Pemenne 3anau Ha
HaXOXXICHUE
BEPOSTHOCTEH COOBITHIA

Borancnare 4acToTy ciydailHOro
COOBITHS, OIICHUBATH BEPOSITHOCTH C IIOMO-
LIbIO YaCTOTBHI, TOJy4€HHOU OIBITHBIM
IIYTEM.

Wmets npeacraBneHue o
CTaTUCTHUUYECKON YCTOMUUBOCTH,
CTaTUCTHYECKOH BEPOSTHOCTH.
YMmeTh pemaTth NpocTenime
CTaTUCTUYECKHUE 3a]1a4U

YMeTh ycTaHaBIMBATh U
CPaBHHBATh pa3HbIe TOUKH
3pEHUs], IPEKIE YeM
MIPUHUMATh PELICHUS U JIeNlaTh
BEIOOD.

[MonOupars npumMeps B
COOTBETCTBUH C
MaTeMaTH4eCKOM 3aaueit
YMeTb JeMOHCTPUPOBATh
CBOH IIPOEKTHI

86. IIpumepsr IIpuBoauTE IpUMEPHI MPOTUBOIONOXKHBIX | IMeTh npeacTaBieHue o YMeTb ycTaHaBIUBaTh U
MIPOTHBOIOJIOKHBIX coObITHH. VICII0JIb30BaTh IPU PELICHUH CTaTUCTUYECKON YCTOWYMBOCTH, | CPAaBHUBATH pa3HbIe TOUKU
COOBITHIH 3aj71a4 CBOMCTBO BEPOSTHOCTEH CTaTHCTHUYECKOM BEPOSTHOCTH. 3pEHUs, IPEXKIE YeM

MIPOTHBOIOJIOKHBIX COOBITHI. VYMeTs pemats nmpocreime MIPUHUMATh PELICHUS U JIeNaTh
CTaTHUCTUYECKHE 3a/1a91 BBIOOP.
[TonOupars npuMepsl B
COOTBETCTBUH C
MaTeMaTHIECKOM 3aaueit
YMeTb JeMOHCTPUPOBATh
CBOM ITPOEKTHI

87. CsoiicTtBo BeposiTHOcTel | [IprBOAUTE mpUMEpHI MIPOTHBONONOKHBEIX | IMeTh npencTaBieHUe O YMeTh ycTaHaBIUBaTh U
MIPOTHBOMOJIOKHBIX coObITHH. VICII0JIb30BaTh NIPU PELICHUH CTaTUCTUUYECKON YCTOWYMBOCTH, | CPAaBHUBATH pa3HbIC TOUKU
COOBITHIA. 3a/1a4 CBOMCTBO BEPOSITHOCTEN CTaTUCTHUYECKOH BEPOSTHOCTH. 3pEHUs, IPEKIE YEM

IIPOTHUBOTIOJIOXKHBIX COOBITHH. VYMeTs pemats nmpocreime IIPUHUMATh PELICHUS U JIeNIaTh
CTaTUCTHYECKUE 33]]a4u BBIOOD.
[MonOupars mpuMeps B
COOTBETCTBHUH C
MaTeMaTH4eCKOH 3aaueit
YMeTh JeMOHCTPUPOBATH
CBOM TTPOEKTHI

88. Pemenne 3anad mo teme | IIpuMeHATH MpeacTaBIeHUE O HwmeTts mpeacraBneHue o YMeTh ycTaHaBIUBaTh U
«DNEMEHTBI CTaTUCTHUYECKOH yCTOMUMBOCTH, CTaTUCTUUYECKOH YCTOWYMBOCTH, | CPABHUBAThH Pa3HbIE TOUKU
KOMOHHATOPUKH, CTaTUCTUYECKOH BEPOSTHOCTH IIPU CTaTHCTHYECKON BEPOSITHOCTH. 3peHus, MPEXIe IeEM
CTaTUCTUKH U TEOPUU pELIEeHUH MPOCTEUIINX CTATUCTUYECKUX VYMmeTs pemaTs npocreinme IPUHUMATh PELICHUS U JIENaTh
BEPOSITHOCTEI 3ajad. CTaTHCTUYECKHE 3a/1a9U BBIOOP.

PemaTe nmpocreiimme KOMOMHATOPHBIE U [TonOupars mpuMeps B
BEPOATHOCTHBIC 3a/1auu COOTBETCTBUH C
MaTeMaTHYECKOH 3aauei
YMeTh JeMOHCTPUPOBATH
CBOM TIPOEKTHI
89. Kontpoabsnas padora KoHnTpois 3HaHM! B yMeHUH ydamuxcs o | [IpuMeHATs nonydeHHbIe YMETh CaMOCTOSITENBHO

Ne 6 mo Teme

TaHHOH TeMme

3HaHUA HpU PCHICHUU

KOHTPOJHUPOBATH CcBOE BpeMs




«DJIeMEHTBI
KOMOMHATOPHKH,
CTATHCTHKHU U TEOPHHU
BepPOSITHOCTEI»

pa3JIMIHOro BUaa 3aj1av

Y YIPABIISATH HM.
YMers BbIOHpaTh GopMy
3aIIMCH PEIICHNS, 3aIIIChIBATh
XOJI pelIeHusI B CBOOOTHOM
(hopme, oco3HaBaTh
HEOOXO0AUMOCTb
apryMeHTALUH TP PEIICHUN
3ajad

Obo6mawuee nopropenne (13 4)

90. UucnoBble BEIpaKEHUS [TpeoOpa3oBHIBAaTH YMCIOBBIE BEIPAKEHUS. | BBHIMOJNHATE fAeiicTBUS € JlenaTs BBIBOJBI, TOJABOAUTH
BrImonHATE AEHCTBUS ¢ AECATUYHBIMU U JIECATUIHBIMH U UTOTH CBOCH JEATENbHOCTU
OOBIKHOBEHHBIMH IPOOSIMU OOBIKHOBEHHBIMH JIPOOSIMHU [MonOupate mpumepsl B
COOTBETCTBUH C
MaTeMaTH4eCKOU 3agauei
91. AnreOpandeckne ITpeoOpa3oBbIBaTh anredpanyeckre BrinonHaTh neiicTBus C KombOunupoBate u
BBIPAKCHUS BhIpaxkeHUs. PackianeiBaTh Ha MHOTOWIEHaMH. MPUMEHATh U3BECTHBIC
MHOXXHTEIH, HAXOAUTH 3HAUCHHS ITOPUTMBEI.
BBIpaXKEHUN ITonBoauThe WTOT
JEATEbHOCTH.
BrinonuATe MOIIaroBeIA
KOHTPOJIb, B3aMMOKOHTPOJIb
pe3ynbTara yaeOHOH
MaTeMaTH4eCKOU
JeATEIIbHOCTH; TIEPEKHUBATD
YIIOBOJILCTBUE OT BEPHO
pelLIeHHOM 3a1aun
92. OYHKIUHN U TpapUKI CrpouTts rpadukn GyHKIUH, YUTAIOT Pacrnio3HaBaTh BUIIBI U3y9aeMbIX | AJEKBATHO OI[CHWBATH CBOU
rpadukn GYHKOWH, IepeuucisTh cBoiicTBa | (yHKimi. [Toka3sBaTh BO3MO>KHOCTH JIOCTHIKEHHS
(GYHKIMH 110 aJrOpUTMY CXEMaTHYECKH MOJI0KEHIE Ha L[eJIN CAMOCTOSITETIBHOM
KOOPJIMHATHOM INIOCKOCTH JIeATEIIbHOCTH.
rpauKoB QyHKLUI B SlcHo, TOYHO, TPaMOTHO
3aBHCHMOCTH OT W3J1araTh CBOM MBICIIH B
K03()(PUINEHTOB, BXOIIIINX B YCTHOM U MMCBMEHHOH peun,
(opmymy. Mcnonb3oBats MOHAMATh CMBICIT
(yHKIIMOHATBHO-TpadUYeCKue | MOCTAaBJICHHOH 3aa4H,
MPEACTABIICHUS Ul PEIICHNUSI U | BBICTPAUBATh apryMEHTALHUIO,
HCCIIEI0BAaHNS ypaBHEHUI. MIPUBOJUTH TIPIMEPHI U
Crpouts rpaduku GyHKIMHA HA | KOHTPIPUMEPHI
OCHOBE IpeoOpa3oBaHUi
W3BECTHBIX I'paduKOB.
93. YpaBHEHUS U CUCTEMBI Pewatp JMHelHbIE, KBapaTHEIE, IpoOHO- | PemaTh cucTteMsl ypaBHEHUH ¢ OpueHTHpOBATHCS Ha

YpaBHEHUU

panoOHaJIbHBIE YPABHEHUS U CUCTEMBI

ABYMsI IEPEMEHHBIMHA

pa3HooOpasue croco0oB




YpaBHEHHH pa3IMYHBIMU CTIOCO0aMu

Pa3IUYHBIMU CIIOCOOaMH.
CoCTaBIsATh MaTEMATHIECKYIO
MOJIENb PEaNbHON CUTYallHu B
BUJI€ CHCTEMBI JINHEHHBIX
YpaBHEHUH

pelieHus 3aaa4.
Hcnonn3oBaTh
MaTeMaTHYECKUE 3HAHMS ISt
pelIeHHsl pa3TUYHbIX
MaTeMaTHYECKUX 3a1a4 1
OLEHKH MOJTYyYEHHBIX
pe3yIapTaToOB

OcyIecTBISIT CAMOKOHTPOJIb
32 KOHEYHBIM PE3yJIbTATOM.

94.

HepagenctBa u cucrembl
HEPaBEHCTB

Pemars nuHeliHble, KBaApaTHbBIE
HEpaBEHCTBA U CHUCTEMbI HEPABEHCTB

ITpumMeHATH ITpaBHiIa pELICHUS
3aJa4 C MOMOIIBIO CUCTEMBI
HEPABEHCTB Pa3JINYHOIO YPOBHS
CII0KHOCTH

[ToHumaTth CyniHOCTh
ANTOPUTMHUYECKHUX
[IPEANUCAHUN U YMETh
JIECTBOBATh B COOTBETCTBUH
C IIPEUI0KEHHBIM
aITOPUTMOM.

JIOoTOJIHATE U UCTIPABIIATH
OTBET APYTUX Y4YalIUXCs,
MpeAIaraTth CBOM CIIOCOOBI
pelieHus 3a1a4

95.

3amaun Ha COCTaBIIEHUS
YpaBHCHHI W CHCTEM
YpaBHEHUU

Pemrate 3ama4un ¢ HIOMOIIBIO YpaBHEHHUN
WM CHCTEM YPaBHEHHH.

CocCTaBIIITH MaTEMATHYECKHE MO ACIN
peaNbHbIX CUTyaLUN

[TpumMeHATH ITpaBHiIa pELICHUS
3aJa4 C MOMOIIBIO CUCTEMBI
HEPABEHCTB Pa3JINYHOIO YPOBHS
CII0KHOCTH

IloHumats CylHOCTb
ANTOPUTMHYECKHUX
[IPEANUCAHUN U YMETh
JIEICTBOBATh B COOTBETCTBUH
C IIPEUI0KEHHBIM
JITOPUTMOM.

JIOoTIOJTHATE U UCTIPABIIATH
OTBET JAPYI'UX y4alluxcs,
Ipeasarath CBOM CIIOCOOBI
pelieHus 3a1a4

96.

YpaBHeHus u
HEpaBEHCTBA C
rnapamMmeTpom

Pemiateh ypaBHEHHS U HEPaBEHCTBA C
napaMmeTpamu

Pemiath ypaBHeHHS ¢
napameTpamu

ITorumaTh cyniHOCTH
ITOPUTMHUIECKIX
MpeANUCaHNi U yMETh
JEHCTBOBATh B COOTBETCTBUH
C IPEATOKEHHBIM
JITOPUTMOM.

[TposiBIATE KPEeaTHBHOCTD
MBIILICHUS, HHULIUATHBY,
HaXO0JYMBOCTh, AKTUBHOCTh
IIPU pPELICHUU
MaTEeMaTHYECKHX 3aa4

97.

Apudmerrueckas u
reoMeTpuiecKas

Pewats 3agaun Ha nporpeccuu

Pemate 3amanus Ha
MPUMEHEHHE CBOICTB

W3BnekaTs HEOOXOAUMYIO
nH(OpPMAIHUIO U3 y4eOHO-




MIPOrPECCHHU.

apu(MeTHIEeCKOIl ITporpeccuy;

HAYYHBIX TEKCTOB.
BHocHuTh HEOOXOIUMBIE
KOPPEKTHBBI B JICHCTBHE
MOCJIC €ro 3aBEPIICHUS Ha
OCHOBE €r0 U y4era Xapakrepa
ClIeJIaHHBIX OLIKOOK.

98.

DJeMEHThI CTATUCTHKHA U
TEOPHUH BEPOSATHOCTEN

Pewatp paznuyHbie KOMOMHATOPHBIE U
BEPOSITHOCTHBIE 33J1a41

Bragers 00mmm npuemom
pelIeHns 3a1a4

OcyiecTBIsATh BBIOOD
Hanboee 3 HeKTHBHBIX
crocoOOB pelieHus 3a71a4 B
3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBUH.

OMOIMOHAIFHOE BOCIPUSATHE
MaTeMaTH4YeCKUX 0OBEKTOB,
3a/1a4, pelIeHUiH,
pacCyXJeHUM.

99.

Hrorosas
KOHTPOJIbHAasA padoTa

ITpuMeHATh U CHCTEMATU3UPOBATH
MIOJIyYeHHBIE 3HAHUS 3a Kypc anreops 9
KJacca

[IpuMeHATH MoTydeHHbIC
3HAHMS TIPU PEIICHUN
pa3IUYHOTO BHJA 337134

YMeTh CaMOCTOSITENBHO
KOHTPOJIUPOBATH CBOE BpeMs
Y YIIPABJISTH MM.

YMmeTp BHIOHpATH GopMy
3aluCH pCIICHUs, 3alIMChIBATH
XOJI PelUICHHsI B CBOOOTHOM
dhopmMme, 0co3HABATH
HEOOXOIUMOCTD
apryMEHTAIUH [TPU PEIICHUN
3a1a4

100.

Pemnienne TeKCTOBBIX
3a1aq

Brnaners o6ummM npruemom
pelieHus 3ana4d

OcymecTBIATh BBIOOP
HanOosee 3pPEKTUBHBIX
croco0OB pelieHus 3a71a4 B
3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBUIA

OMOIMOHAEHOE BOCIIPUSITHE
MaTeMaTH4ecKHX 0OBEKTOB,
3aj1a4, pelieHuH,
paccykJeHui.

101.

Pemenne 3amau
MMOBBIIIICHHO M
CI0KHOCTH

Bnanets npuemamu perieHust
pa3JIMYHbIX 3aJaHuM.

OueHuBath NPaBUIBHOCTD
BBIIIOJIHEHUS ICHCTBUS Ha
YpOBHE aJIcKBaTHOM
PETPOCIEKTUBHOM OLIEHKH.
OcCymecTBIATh CAMOKOHTPOJIb
33 KOHEYHBIM PE3yJIbTaTOM.

102.

Pewrenue ypasHeHuii
BBICIIIHX CTEIICHEH

Bnagers npuemamu penieHust
Pa3IUYHbIX 33aJaHUil.

O1eHUBATh PAaBIWIIBHOCTh
BBITIOJIHEHH S IEVCTBUS HA




YpOBHE aJIeKBAaTHOM
PETPOCIEKTUBHOM OLIEHKH.
OcCymecTBIATh CAaMOKOHTPOJIb
33 KOHEYHBIM PE3yJIbTaTOM.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA YYEBHOT'O ITPEJIMETA
Juunocmuvie pe3ynrvmanoi:

o YMEHHE SICHO, TOYHO, TPAMOTHO H3JlaraTb CBOM MBICIM B YCTHOW M MUCbMEHHON pEeYM, OHMMATh CMBICI ITOCTABJIEHHOW 3aJadM, BHICTPAUBAThH
apryMeHTaIuI0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

o KPUTHUYHOCTH MBIIIJICHUS, YMEHHE PAaCIIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BbICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

o IpEeICTaBICHHEe O MaTeMaTHYECKOW Hayke Kak cepe 4eIOoBEYeCKOW NeATENIbHOCTH, 00 3Tamax ee pa3BUTHs, O €€ 3HAYUMOCTH U Pa3BUTHSA
LHMBUJIN3ALIH;

o KPEaTUBHOCTb MBILUICHUS, MHUIIMATUBA, HAXOJYMBOCTh, AKTUBHOCTb IIPH PEIIEHUH MaTEeMaTHUECKHX 3a7a4;

o YMEHHME KOHTPOJIMPOBATh MPOIIECC U Pe3yabTaT yueOHOM MaTeMaTH4YEeCKON AesITeIbHOCTH;

o CHOCOOHOCTH K 3MOIIMOHAIEHOMY BOCTIPHSTHIO MaTEMAaTUYECKHX 00bEKTOB, 33/1a4, pEIICHUH, pacCyXIeHUH;

Memanpeomemnuovle pe3yaibmamol:

o HepBOHAYAJIbHBIE TPECTAaBICHUA 00 UAESX U O METOJaX MaTeMaTHKHM KaK YHMBEPCAJIbHOM SI3bIKE HAYKH M TEXHHMKH, CPEICTBE MOJEIUPOBAHUS
SBJICHUH U IIPOLIECCOB;

o YMEHHE BUJIETh MATEMATUYECKYIO 3a7a4y B KOHTEKCTE IPOOJIEMHOI CUTyalluy B APYTUX IUCLUIUIMHAX, B OKPYKAIOLIEH JKU3HH;

. YMEHUE HAaXOIUTh B Pa3IUYHBIX HCTOYHHKAX HH(OpMAINIO, HEOOXOIUMYIO JUIS pEIICHUS MaTeMaTHUeCKUX IpoO0JieM, IMPENCTaBIsATh €€ B
HOHATHON (pOopMe, IPUHUMATh PELICHNE B YCIOBHUIX HETIOJIHOW U M30BITOYHOM, TOYHON M BEPOATHOCTHON MH(pOpMaIumy;

o yYMEHHME IOHUMAaTh U UCIOJIb30BaTh MATEMAaTUYECKUE CPEICTBA HATISAHOCTH (rpaduKy, 1UarpaMMbl, TaOIHIIbI, CXEMBI U Jp.) AJI1 WLIIOCTPALIUH,
HHTEPIIPETALIMH, aPTyMEHTALIUY;

o YMEHUE BBIABUraTh IMIIOTE3bI IIPU PEIICHUH YUeOHbIX 3a/]ay, IOHUMATh HEOOXOIUMOCTb UX MTPOBEPKH;

o YMEHUE NPUMEHATh UHIYKTUBHBIE U 1€JyKTUBHBIE CIIOCOOBI PACCYXIEHUH, BUAETh Pa3JIMYHbIe CTPATETUHU PEIICHUs 3aauy;

o MIOHUMATh CYIIHOCTH AJITOPUTMUYECKUX MPEINACAHUN U YMEHUE AEHCTBOBATh B COOTBETCTBUU C IPEIII0KEHHBIM aJITOPUTMOM;

o YMEHHUE CAMOCTOSITENIFHO CTABUTH IIE€JIH, BEIOMPATH M CO3/1aBaTh AJITOPUTMBI JJIS PEIICHUs] YIeOHBIX MaTeMAaTHYECKUX MPO0IIeM;

. YMEHHME IIJIaHUPOBATh U OCYLIECTBIIATH JEATEIBHOCTD, HAIIPABJICHHYIO HAa PEIICHUE 33]1a4 UCCIIEN0BATENBCKOTO XapaKTepa;

Ilpedmemmuule pe3yivmamul:

o OBJIaJieHue 0a30BbIM MOHATUWHBIM aIIapaToM M0 OCHOBHBIM pa3JieiaM COACPKAHMsI, MPEACTaBIEHHE 00 OCHOBHBIX M3Y4aeMbIX MOHATHIX (YHCIIO,
reomeTpuueckas ¢urypa, ypaBHeHHE, (DYHKIUS, BEPOSITHOCTh) KaK BaKHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIOMIUX ONMUCHIBATh W U3Yy4daTh peallbHbIC
MPOLIECCHI U SABJIEHUS;




o yMeHue paboTath C MaTeMaTHYEeCKUM TEKCTOM (aHaJIM3MpOBATh, W3BJIEKAaTh HEOOXOAMMYIO HH(POpPMAIHMIO), TPAMOTHO IPHUMEHSThH
MaTE€MaTHYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY, UCII0JIb30BATh PA3IMYHbIE A3BIKM MATCMATUKH,

o YMEHHE MPOBOAUTH KilacCU(UKALMU, JTOTMUYECKHEe 00OCHOBAHMS, JOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUI;

o YMEHHUE paciO3HaBaTh BHJIbI MATEMAaTHUYECKUX YTBEP)KICHH (aKCHOMBI, TEOPEMBI U JIp.), IPsIMbIE 1 00pPaTHBIE TEOPEMBI;

o pasBUTHE NPEACTABICHUM O YHUCIEC W YHUCIOBBIX CHUCTEMax OT HATypalbHBIX 1O JICUCTBUTENIBHBIX YHCEJ, OBJIAJICHUE HABBIKAMM YCTHBIX,
MACBMEHHBIX, HHCTPYMEHTAJIBHBIX BEIYHCIICHUM;

o OBJIaJICHUE CHUMBOJIMUYECKUM SI3bIKOM aJreOpbl, IpUeMaMU BbIIOJIHEHUS TOKIECTBEHHBIX ITPEOOPa30BaHUIl pallMOHAIbHBIX BBIPAXKEHUH, peLICHUS

ypaBHeHHﬁ, CHUCTEM ypaBHeHPIIZ, HEPAaBCHCTB U CUCTEM HCPABCHCTB, YMCHHUC HCIIOJIB30BATh UACHO KOOPAMHAT Ha INNIOCKOCTH IJId MHTCPIIPETAINU ypaBHeHHﬁ,
HCPaBCHCTB, CUCTEM, YMCHUEC NIPUMCHATH anre6pa1/1quKI/Ie Hp€06p330BaHI/I$I, arrmapar ypaBHeHI/Iﬁ 1 HCPABCHCTB AJId PCIICHUSA 3aad U3 pa3IMYHBIX pasacioB

Kypca;

o OBJIaJICHUE CUCTEMON (PYHKIIMOHAIBHBIX MOHATUHN, (PYHKIIMOHAIBHBIM S3bIKOM U CUMBOJIMKOHN, YMEHHE Ha OCHOBE (PYHKIIMOHAJIHHO-TPaQUUECKUX
MpeCTaBICHUHN OMUCHIBATh U AaHAJIM3UPOBATH PEATbHBIC 3aBUCUMOCTH;

o OBJIAJICHUE OCHOBHBIMHU CIIOCOOAMHU TMPEICTABICHUS M aHaJW3a CTATUCTHUYECKUX MJAHHBIX, HAJIWYHE TPEACTABICHUNH O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEAIbHOM MHpPE U O PA3IMYHBIX CIIOCO0aX MX U3yUEHUSs, O BEPOATHOCTHBIX MOJIEIISX;

o OBJIQJICHHE T€OMETPUUYECKUM SI3BIKOM, YMEHHUE HCIIOIb30BaTh €r0 JJisi OMUCAHUS MPEAMETOB OKPYXAIOIIEro MHUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX
MIpeICTaBIeHUI U N300pa3UTEeIbHBIX YMEHU, IPHOOPETEHNE HABBIKOB T€OMETPUYECKHUX MOCTPOCHUH;

o YCBOGHHE CUCTEMAaTUYECKUX 3HAHHUM O MIOCKUX (UTrypax U UX CBOWCTBAxX, a TAaK)Ke Ha HATJIAJHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX
TeJaxX, yMEHUE IPUMEHSITh CUCTEMAaTUYECKIE 3HAHUS O HUX JIJISl PEIICHUSI TEOMETPHUECKUX U MPAKTUYECKHUX 3a/1a4;

o YMEHHSI U3MEPATh JUIMHBI OTPE3KOB, BEJIMYUHBI YIIIOB, HCIONIB30BaTh (POPMYIBI Al HAaXOXKACHHS TEPUMETPOB, IUIOMAAeii W 00beMOB
reoOMeTpUUECKUX QUryp;

o YMEHUS IPUMEHSTh U3YUYCHHBIC TTOHSTHUS, PE3YJIbTAThl, METOIbI JUIsl PEIICHUS 3a/1a4 MIPAKTUYECKOTO XapaKkTepa U 3a7a4 U3 CMEKHBIX JTUCHIHUILIINH C

HCIIOJIb30BAHUEM IIPU HCO6XO,Z[I/IMOCTI/I CIIPAaBOYHBIX MATCPUAJIOB, KAJIBKYJIATOPA, KOMIIBIOTCPA.

®OPMBbBI U CPEJICTBA KOHTPOJIA

No Tema ®dopma KOHTPOJIS Bua xonTpoOIs Uctounuk
ypoka
18 Panmonansubie HepaBeHcTBa 1 X | KoHTponbHas padora | [Ipomexyrounsnii | JLA. AnekcanapoBa. Anrebpa .9 kiacc.
CUCTEMBI KonTponbhbie pabotel/  mon pen.
A.I''MopaxoBuya,b U3 M.:
Mmuemo3zuna,2018.




35 Pemenue cucrem ypaBHeHUI Kontponbnast pabora | [lpomexyrounsrii | JILA. AnekcanapoBa. Anrebpa .9 kiacc.
KonTponbHbie pabotel/  moxX pexn.
A.I''MopnkoBuya,6 U311, M.:
Mmuemo3suHa,2018.

47 CpoiicTBa pyHKIINH Kontponbnas pabota | [lpomexxyrounsiii | JILA. AnekcanapoBa. Anredpa .9 kiacc.
Konrponpable  paboTel/  mom  pen.
A.I''MopakoBuua,6b U31. M.:

Muemo3suna,2018.
58 YucroBsle GyHKIUN Konrponsnas pabora | [Ipomexyrtounsiii | JILA. Anekcannposa. Anrebpa .9 kiacc.
KonTponbhbie pabotel/  mox pen.
A.I'' MopaxoBuya,6b U3J. M.:

Muemo3suHa,2018.
71 IIporpeccun Konrponbnas pabora | [Ipomexyrtounsiii | JILA. Anekcannposa. Anrebpa .9 kiacc.
KoHTponbHbIE paboTsl/ o pen.
A.I''MopakoBuua,6 U3I. M.:

Mmnuemo3zuna,2018.
89 DneMeHThl KOMOMHATOPHKH, Kontponbnas pabora | [lpomexyrounsii | JILA. AnekcanapoBa. Anrebpa .9 kiacc.
CTaTUCTUKU U TEOPHH Kontponbueie  paboTel/  moxmy  pen.
BEPOSTHOCTEN A.I''MopakoBuya,b U3 M.:

Mmuemo3suna,2018.

99 Htorosas koHTpoJsibHAs paboTa Kontponbnas pabGorta | Utorossrit JLA. AnexcanapoBa. Anrebpa .9 kiacc.
Konrponsuele  paboTel/  mojgy  pen.
A.I''MopnkoBuya,b HU31. M.:

Mmuemo3suHa,2018.

OIMMCAHHUE YYEBHO-METOJAYECKOT'O 1 MATEPUAJIBHO-TEXHUUYECKOI'O OBECIIEYEHUS OGPA3OBATEJIBHOM
JAEATEJIBHOCTH



1. Martematuka. [TogrotoBka k 'MA-2020: 9 knacc. YuebHo-meToauueckoe mocooue. [lon penakmueit @.d. JIvicenko. Pocro-Ha-lony: Jlernos,
2019. - 24 c.

2. Anre6pa. 7-9 ki1.: Metoauueckoe nocooue A yuuTens.- 3-€ u3fl., 10pador.-M.: Muemo3una,2017.-144c.:um.

3. Anrebpa: Tectsl ans-7-9 k. obmeoOpaszosar. yupexaenuit/ A.I'Mopakosuy, E.E. Tynpunnckas.- 5-e u3a.- M.: Muemosuna, 2018.-127 c.

4, YueOuuk st o0meo0pa3oBaTenbHBIX yupexaeHuit/.(9 ki) Anrebpa (B 2-x uvactax ). Y. 1: A. I."MopakoBuu.-23-¢ 3., nepepad.-M.:
Meuemosuna,  2019.-222c¢.:umn.

S. 3amauHuK uIs o0meoOpazoBaTenbHbIX yupexaeHuit/ (9 k. ) Anrebpa. Y.2 : A.I.Mopakosuu ,JI.A.AnekcanapoBa , T.H. Mumyctuna . E.
E.Tynpumnnckas.-23-e uza., nepepad.-M: Muemosuna, 2019.-232c¢.:u71.

6. KoHTpoibHBIE U caMOCTOSITENbHBIE paboThl IO anredpe: 9 kiacc: k yueonuky A.I'.MopakoBuua «Anredpa. 9 ximaccy/ M. A. Ionos, -4-e u3s.,
niepepad. u gom. -M.: U3natenscTBo «Ok3ameny, 2018.

7. E.E. Tynpunnckas. Anre6pa .9 knace. bimmonpoc. [Tocobue mis yaurens .M.: Maemosuna,2010.

8. Artanacsa JI.C., byryzoB B.®., Kagomues C.b., [lo3uax O.I'., FOnuna WM. I'eometpus. 7-9 kmaccel: YueOHHMK 1u1si 001eo0pa3oBaTeIbHbBIX
yupexaenuil. M.: IIpocsemenue, 2017.

9. I'aBpunoBa H.®. ['eometpus. 9 kiacc: KoHtponsHO-u3MeputTeabubie Matepruansl. M.: BAKO, 2017.

10.  Epmosa A.Il. COopHUK 3a1aHUl AJIT TEMATHYECKOTO U UTOroBOTO KoHTpost 3Hanuii, MJIEKCA, 2018r.

11. 3uB b.I'., Meiinep B.M. I'eomeTpus. 9 knacc: unaktuyeckue Mmarepuansl. M.: [Ipocsemenue, 2018.

12.  Mumenko T.M., biuakos A.Jl. 'eometpus. 9 kinacc: Temaruueckue Tectol. [ A. M.: [Ipocsemmenne, 2018.

JInst obecriedeHus MI0I0TBOPHOTO YUeOHOTO IpoLiecca MPeAIoaraeTcsl UCTI0JIb30BaHue HHPOPMAIMK 1 MaTepPHAIOB cleaylomuX MHTepHeT — pecypcoB:
1. Tectupoanue online: 5 — 11 xmaccsr: http://www.kokch.kts.ru/cdo

2. OrtkpeiThiii 6ank 3aaanuii OI'D: http://opengia.ru/subjects/mathematics-9/.



http://www.kokch.kts.ru/cdo
http://opengia.ru/subjects/mathematics-9/

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPHUAJIBI

KonTpoabnast padora Ne 1 mo reme
«PanyoHa/IbHbIEe HEPABEHCTBA U UX CUCTEMBbI».
1 BapuanT

Yacrtp 1
K kaxcoomy u3 3a0anuii 1 — 4 danvt 4 eapuanma omeema, uz KOmopwix moibko 00un npagunvuwlii. Homep smozo omeema o66edume Kpysnckom.

1.Kakoe 13 npuBeIeHHBIX HUKE HEPABEHCTB SIBIISICTCS BEPHBIM IIPH JIOOBIX 3HAYCHUSX a U b, yJOBIETBOPSIOIIUX YCIOBUIO a>b ?

A)b—a>0. B)b—-a<-1. B)a—b>3. INa-b>-2.

2.CKOJIBKO peIIeHUI HepaBEHCTBA 3x2-5x—12 >0 cojxepxkurcs cpeau uncen— 2, 0, 1, 3 ?
A) 1. b) 2. B) 3. I 4.

3.Pemmre HepaBernctBo -1/4 x + 12 <0.
A) x<3. b) x<-3. B) x>-48. ) x>48.

4 Pemte HEPaBEHCTBO x?< 9.
A) x<3. b) x<-3. B) —-3<x<3. N x<-3;x>3.

Ilpu evinonnenuu 3a0anusn 5 6 maonuye noo Ka)xcooii OyKeoll yKa)dcunme HOMeEP PUCYHKA, HA KOMOPOM U300PAHCEHO COOMBEEM CHBYIOUIee MHONMCECNEO
peuienuil cucmemol

5. 1714 KaXKJ0i CUCTEMBI HEPABEHCTB YKAXKUTE HOMEP PUCYHKA, HA KOTOPOM H300pakeHO MHOXKECTBO €€ pelIeHHH

X.2-3, %S X 2-3,
A b. B.
1-x20 X+3=0 1-x<0

1 ) —e I‘I.’/Ij '.'/II/.’/I! ,4"{ g ’ 3 ) - I/I/.’/.'l "!/I/.’/!l {.'/I/!/.'l ”.’/ »
-3 1 X 1 X
2) v':'IIA':' I}/A' l 4) IJIA '/,'l'l',' I}/A '/l'/’}’
2

3 | 3 p 4 =3 X



OTBET

Ilpu e¢vinonnenuu 3a0anus 6 3anuuiume omeem ¢ 0MEEOEHHOM 0J151 He20 MecHe

6.Pemite HepaBenctBo  2(1 —x) > 5x — (3x + 2).
Orser:

Yacmos 2
B 3a0anusax 7 — 9 npoeedume nonnoe peuienue u 3anuuiume omeem
7.Haiinure 001acTh ONIpEACIICHHS BBIPAXKEHUS

8
fix= x—m .

8.Pemmre cucteMy HEpaBEeHCTB
X &

—+=<7,
3 04

1-Z50
6

2
9.1lpu KakuX 3HAYEHUSAX MapaMeTpa m ypaBHeHUe 4x° —2mx + 9 =0 umeet aBa KOpHs?

Kontpoabhasi padora Ne 2 mo teme
«PelieHue cucTreM ypaBHEeHUN».
1 BapuanT

1. Pemmre cucteMy ypaBHEHUN CIIOCOOOM CIIOKEHMUS:
2X +y =28,

3’ —y=-3.

2-Pemnre cucteMy ypaBHEHHU CIIOCOOOM MOJICTAHOBKHU:



2X -y =09,
{ X2 -y*—xy=9.
3. Pemure cucreMy ypaBHEHHIA:

x +y =10,
x° - y* = 60.

4. Cymma nByx umcen paBHa 13, a mpousseaenue 42. Haliqure 3Ti yucna.
5. Pemure cucrteMmy ypaBHEHHIA:

3x% +y* = 18,
6x° + 2y = 18x.
Koutpoabnasi padora Ne 3 no teme
«CBoucTBa QyHKIUNY.
1 BapuanT
1. [NocTpoiite rpadux dyHrUMHM:
: 5
a)y=-2x", 6) y==-

2. NokamxuTe, 4T0 PYHKUHA ¥ = 2x*+x%+x*+1 aBnzeTca yeTHOH.
3. Hcnonb3ya ceolicTBa YHCHAOBLIX HEPABEHCTB, AOKAXUTE, YTO
dymxuma y = -x"-x+3 y6uiaer.
4. Haligure HanMeHswee W HaHOoNbIee 3HAYEHHA QYHKIIHH
y=¥;+x+2,xe[l;2?],
3. Haua ¢pyukums y = flx), rae fix) = 1-x*, loxaxwre, uTo

(A=2x)}-1) = 256(1-2/x)+F (x)).



Kounrpoabnast padora Ne 4 o teme
«YucsoBbie QyHKIUN.
1 BapuanT

Haiinute o6nacth onpenenenus GyHKImu: y=V2x2 + 3x — 2 .

X12

HUccaenyiire KIIUIO HA YETHOCTD. V = )
JynTe QyHKIL Y= Zerm

Pemmre ypaBHEHHE TpaduueckuM crocodoM: 8x 3 = (x + 1)3 .

y=—-x—-2)"°%-3

Onpenenure YUcio peleHnii CUCTEMBI YPDABHEHUI { .

Vrpocrure Beipaxenne: (VX + 3/2y)(Vx2 — 3/2xy + 3/4y?) .

1
x94+3,-1<x<1

Hoctpoiite u npounTaiite rpadpux yskuun: y=1 (x — 1)1+ 4, x > 1
x—1D7"+2,x<-1



Koutpoabnasi padora Ne 5 no teme
«IIporpeccuny».
1 BapuanTt

1. HalinuTe pasHOCTL H JECATHIN 4ieH apm.‘pmermecmﬁ NpOrpeccHH:
2;7,12;17;.

1. HailizuTe 3HaMeHaTeNb TEOMETPHYECKOH NpOrpeccHH:
1 1 1
ﬁ 3 3 b 32& H
3. CocTaBbTe OAHY H3 BO3MOXKHEIX GOpMYn n-ro tme:m nocneno-
17

J“JEZ

4. Haiinure cyMMY # NepBhIX YNEHOB FeOMeTpHUECKOH nporpec-

BATEAEHOCTH MO €€ [IEPBEIM HETBIPEM '-IJ'IEHH.M 2;

I
CHH, ecni by =2, q=5,n=ﬁ.

5. Jana apudmeTHyeckas nporpeccus (a,). Hafigure 4, eciu
S",r 2“} a = 2.

Kourpoabnasi padora Ne 6 mo teme

«JieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTE.

1 Bapuanrt



34441

1. BLIYHCIHTE

2. CKoNbKO TpexX3HaYHBIX YHCE]] MOKHO COCTABHTE 13 umdp 1; 5; 7,
EC/IH B NOMYYAEMOM HHCIE LHPPLI MOTYT MNOBTOPATLCH?

3. JlecaTb y4EHHKOB MONYYHIIH HA SK3IAMEHE CNEAYIOLINE OLEHKH:

2443345344 '

Haiaure paimax, Moy H CpeHHe H3MEePEHUA.

4. Kakosa BEpPOATHOCTb TOFO, YTO fAIPH ABYX TMOCNEAOBATE/bHBIX
DpocaHuAX HrpaibHOro KyOHKa BeinafeT xoTA Obl 04Ha wiecTEpKA?

5. KakoBa BEpOATHOCTL TOro, YTO CiyuyaiiHbiM oOpaszom BblDpaH-

HOE pellieHHe HepaBeHCTBAa x” —x <0 TakKe SBJAETCH PELUEHHEM He-
pasencrea |x—0,5/=1?

IIpomexkyTOoOuHAsA aTTECTALUA

Bapmuanr 1
Yacrtp 1

1. Haiigute 3HaueHHE BbIPAKEHUS (% + ng 4,5

OrtBer:

2. Kakoe u3 uncen: v3600,/3,6, /0,36 - ABISETCSA HPPAIMOHATHHBIM ?
1) v3600 2) J36 3) /0,36 4)HH OZHO U3 ITHX YHCEI

3. Pemnre ypaBHeHue: 5- %(Zx ~6)=3(3-x)

OrtBer:




4. YcraHOBUTE COOTBETCTBUE MEXy rpadmkamMu GyHKUUNA U (GopMyIaMu, KOTOPBIE UX 33]1al0T.
A) ¥ B) V B) v

/ /
/
0 1 X 1.- 0 1 X
Q 1 X /

1) y=2x-4 2) y:—ﬂ 3) y=2x* 4) y=2x+4
X

al0|B

OTBeT:

5. ApudmMernyeckas Mporpeccus 3ajiaHa MepBbIMHU IBYMsI YICHAMHU:
a, =8, a, =5. Haiinute cymmy nepBbix 20 4JIE€HOB 3TOUW MPOTrpeCcCUm.
Otser:

6. I[JISI Ka>XI0ro HCPaBCHCTBA YKAKUTC MHOKCCTBO €TI0 pGIHCHI/IfI

a) x> —4x>0 1) (-4;0)

0) x> +4x<0 2) (—4,4)

B) 4x* —64<0 3) (~0;0) U (4;+0)
al|0|B

Ortser:

7. B tpeyronsauke ABC Baemrnue yrisl ipu BepmmHax B u C paBubr 105° u 145° coorBerctBenHo. Haitnure rpagycHyto mepy yria A.
Ortser:

8. B paBHOOenpenHom Tpeyroiasauke ABC 6okoBas ctopona AB pasna 20, ocHoBanue AC pasao 32. Haitnure tg/A.
Otser:




9. B Tabnwuiie npuBeeHbBI HOPMATUBHI 10 MPBDKKAM B JUTHHY IS YYAIIUXCS ACBATHIX Ki1accoB. OIEHUTE PE3YNIbTaT JICBOYKH,
NPBITHYBIIEH B JIUHY 3,85 M.

Manpuuku JleBouku
OTMETKA «5» «» «3» «5» «» «3»
JnuHa, 430 380 330 370 330 290
cM
1) ormetka «5» 3) ormetka «3»
2) OTMETKa «4» 4) HOpMaTHB HE BHINIOJHEH

10. buner B tearp crout 500 pyouneit. [lIkonbHukam npenocrasisieTcs ckuaka B pazmepe 30% ot nonHoi croumoctu ousera. CKOIbKO
pyOIieii Hy>KHO 3aIUIaTUTh 3a OMJIETHI HA TPYIIITY, COCTOALIYIO U3 32 MIKOJIBHUKOB U 3 yUHUTENEH.

Ortser:
Yactp 2
11. Pemntsb cucteMy ypaBHEHHM
Ix—y=2,
X —4x4+8= V.

12. Y3 Touku 4 mpoBeACHBI JBE KacaTeIbHbBIE K OKPYKHOCTH C IIEHTPOM B Touke (0. Haiinure paamyc OKpy>KHOCTH, €CIIA YTOJI MEXKITYy Ka-
caresbHbIMU paBeH 60°, a paccTosiHue OT TOUKU A 10 Touku O paBHO 8.






