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IHosicHUTEABLHAA 3AIIMCKA

HporpaMMa COCTaBJICHA B COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I q)ellepaHBHOFO rocyaapCTBCHHOTO 06pa3OBaT€HBHOFO CTaHdapTa BTOPOTO
ITOKOJICHHA OCHOBHOI'O O6I_HCI‘O 06p3.30BaHI/I$I 10 MaTEMATHKE.

®enepanbHoro ['ocynapctBenHoro OOpazoBatenbHoro CraHgapTa OCHOBHOro oOiero obpazoBaHusi (mpuka3 MuHHCTEpCTBa
oOpazoBanus u Hayku Poccutickoit @eneparuu ot 17 nexadps 2014 roma Nel1897);

Hopwm denepanbroro 3akona «O6 obpazoanuu B Poccuiickoit denepanmny «273-D3 ot 29 nexadbpst 2012 roxa;

OcHoBHoI1 O6pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanuss MBOY COIII Ne 3, yTBep:k/IeHHOM Meaarorud4ecKkum
coBeToM, Tpotokod Nel ot 29.08.2015r.;

COopHuKa HOPMATUBHBIX JOKYMEHTOB. Marematuka / [Iporpamma moAroToBjaeHa HHCTUTYTOM CTPATETMUECKUX UCCIICAOBAaHUMN B
obpazoBanuu PAO. Hayunbeie pykoBogutenu — wieH-koppecnonaeHT PAOA. M. Konnakos, akanemuk PAO JI. II. Kesuna,
Cocrasutens — E. C. CaBunoB./ M.: «IIpocBemenuey, 2012;

[Iporpammsl 1o Kypey anreopst (7 — 9 kiaccsl), CO3J1aHHONW HA OCHOBE €IMHOM KOHIIENIIIUU IPETOaBaHNus MATEMATUKU B CpeIHEH
mkone, paspadoranHoit  A.I.Mep3nskom, B.B.ITomonckum, M.C.Axupom, J[.A. HoMupoBCKHMM, BKJIIOUEHHBIX B CHCTEMY

«Anropumt ycnexa» (M.: Benrana-I'pad, 2014) u obecneuena YMK nmnsa 7-9-ro kimaccoB «Anredpa — 7», «Anredpa — 8» u
«Anrebpa — 9»/ A.I'.Mep3ask, B.b.Ilononckuit, M.C.Axup/M.: Benrana-I'pad, 2022.

B nmaHHBIX TOKyMEHTaX YYHMTHIBAIOTCS OCHOBHBIC MJIEH W TOJOKeHHs [IporpaMMel pa3BuTus U (OPMHUPOBAHUS YHUBEPCAIBHBIX YUCOHBIX
JEUCTBUN i1 OCHOBHOTO 001Iero obpa3oBaHus. CoO3HATENIbHOE OBJAJICHUE YYAIUMUCS CHUCTEMOM alreOpanuecKuX 3HAHUN M yMEHUH
HEOOXOAMMO B MIOBCEIHEBHOM YKU3HHM IS N3YYEHUS CMEKHBIX JUCIUTUIHH U MPOIOJDKEHUS] 00pa30BaHMUSL.

[TpakTrdeckas 3HAUUMOCTD IITIKOJIBHOTO Kypca anreOpbl 00yCIoBIIeHa TeM, 9TO €€ 00EKTOM SIBJITFOTCS KOJTHMUECTBEHHBIC OTHOIICHUS

HeﬁCTBHTeHBHOFO Mupa. MartemaTtuueckast [IOATr0OTOBKA HGO6XOI[I/IM3 A1 IIOHHMMAaHUA IIPUHITUIIOB YCTpOﬁCTBa Hn HCIIOJIb30BaHUA
COBpeMeHHOP’I TCXHHUKH, BOCIIPHUATHA HAaYYHBIX U TCXHHUYCCKUX MOHATUH U Hﬂeﬁ. MartemaTuka SBJISICTCS SI3BIKOM HaYKH U TCXHHUKH. C eé
IMOMOMIbIO MOACTUPYIOTCA U U3YUAIOTCA SABJICHUA U IIPOLICCCHI, IIPOUCXOAAIINUC B IIPUPOAC.

Anrebpa sBISICTCS OJTHUM W3 OMIOPHBIX MPEIMETOB OCHOBHOM ITKOJIBI: OHAa 00eCIIeuynBaeT U3y4YCHUEe APYTHX TUCHHUILINH. B mepByro

o4ucpeab 3TO OTHOCHUTCA K IpcAMETaM CCTCCTBCHHO — HAYYHOI'O IMKJIA, B YaCTHOCTH K CI)I/IBI/IKC, I/IH(I)OpMaTI/IKe. Pa3Butre normueckoro



MBIIUJICHUST YYallUXCsl MpU OO0y4eHUM airedpe CrocoOCTBYET YCBOCHHIO MPEAMETOB T'yMaHUTapHOro mukia. IIpaktudeckue ymeHuUs u
HABBIKU AJIre0panydecKoro xapakrepa HeoOX0IMMBI JIJist TPYAOBOM U Mpo(heCCUOHATBHON MOITOTOBKH IIKOJLHUKOB.

Pa3zBuTHe y yuanuxcsi mpaBWIbHBIX MPEICTAaBICHUN O CYIIHOCTH M MPOUCXOXKIICHUU alnreOpandeckux abCTpakuuid, COOTHOIICHUHN
PEIbHOTO U UJICAJILHOT0, XapaKTepe OTPaKEHUSI MATEMaTUYECKOM HAYKOW SIBICHUN UM MPOIIECCOB PEAIbHOIO MUPA, MECTe alreOphl B CU-
CTeME HayK U POJM MAaTeMaTHYeCKOro MOJICIMPOBAHUS B HAYYHOM IMO3HAHMM M B TMPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYUYHOTO
MHPOBO33PEHUSI YUAIINXCS U KAYECTB MBIIIJICHUS, HEOOXOAUMBIX JIJIsl aIaNTalluk B COBPEMEHHOM UH(POPMAITMOHHOM OOIIIECTBE.

TpeOyst OT ydammxcsi yMCTBEHHBIX U BOJIEBBIX YCUJIUHM, KOHIIEHTpAIIMM BHUMAaHUS, aKTUBHOCTH Pa3BUTOrO0 BOOOpPaKeHUs, aaredpa
pa3BUBACT HPABCTBEHHBIC YEPTHI JUYHOCTH (HACTOMYUBOCTH, LIEICYCTPEMIICHHOCTh, TBOPUECKYIO aKTMBHOCTh, CAMOCTOSITEILHOCTh, OT-
BETCTBEHHOCTb, TPYJOJIIOOUE, NUCIUIUIMHY U KPUTUYHOCTH MBIIUICHUS) U YMEHUE apryMEHTHPOBAHO OTCTaWBaTh CBOU B3TJIAJBI U
yOeXKIeHHS, a TAK)KE CIIOCOOHOCTh TPUHUMATh CAMOCTOSITEILHBIC PEIICHMUS.

N3yuenne anreOpnl, GyHKINM, BEPOSITHOCTH U CTATUCTUKU CYIIECTBEHHO PACIIMPSIET KPYro3op ydalluxcs, 3HaKOMs X ¢ MHAYK-
uen u aeaykiuen, o600IeHneM U KOHKpeTrU3aluen, aHaaIu30M U CUHTE30M, KiaccuduKalmed u cucTeMaTu3anueit, abcTparupoBaHu-
€M, aHaJorueil. AKTUBHOE MCITOJIb30BAaHUE 3a/1ay HA BCEX JTamax y4eOHOTo Mpoliecca pa3BUBAET TBOPUECKUE CIIOCOOHOCTH IIKOJBHU -
KOB.

N3yuenne anreOpsl mo3BOJsieT POpMHUPOBATH YMEHUS M HABBIKM YMCTBEHHOTO TpyJa — IUJIAHUPOBaHUE CBOCH PabOTHI, TMOUCK
palMOHANIHBIX TyTel €€ BBIMOJTHEHHS, KpUTHYECKas OIeHKa pe3yibTaToB. B mporecce u3ydeHus anreOpbl IIKOJIBHUKU JTOJKHBI
HAy4YUThCA W3JIaraTh CBOM MBICIH SICHO W HCYEPIIbIBAIOIIE, JIAKOHMYHO M €MKO, NMPUOOPECTH HAaBBIKM UYETKOTO, aKKypaTHOrO U
IPaMOTHOTO BBITIOJTHEHUSI MAaTEMATUYECKUX 3aIHCei.

Baxkneiimeit 3aiaueit IIKOJIBHOTO Kypca aJireOphl SBISETCS pa3BUTHE JJOTUYECKOT0 MBINUICHHS ydanuxcs. CaMu 0ObeKThl MaTemMa-
TUYECKUX YMO3AKIIOYEHUN U MPUHATHIE B aireOpe mpaBujia UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBI-
BaTh M JIOKa3bIBaTh CYXKJICHUS, IPUBOJUTH YETKHE OMPENICTCHUS, PAa3BUBAIOT JOTHYECKYI0 HHTYUIIMIO, KPATKO M HATJISIIHO PACKPHIBAIOT
MEXaHHU3M JIOTHUECKUX TTOCTPOCHUI U yyaT MX MPUMEHEHUI0. TeM caMmbIM anredpa 3aHUMaeT OJTHO M3 BEIYIIUX MECT B (POPMUPOBAaHUU
HAyYHO-TEOPETUUYECKOTO MBIIIJICHUS IIKOJIBHUKOB. PackpbiBas BHYTPEHHIOI TapMOHHUIO MaTEMaTUKH, (POPMUPYS MIOHUMAHUE KPACOTHI U
U3SIIIECTBA MATEMATHUECKUX PACCYKJIEeHUH, anredpa BHOCUT 3HAUUTEIbHBIN BKJIA]] B 3CTETHUECKOE BOCIIUTAHUE YUAIIUXC

Kypc anre6pst 7 — 9 kiaccoB siBiseTcs 0a30BbIM 711 MATEMAaTHIECKOTO 00pa30BaHUS U Pa3BUTHS IKOJLHUKOB. AJreOpondecKre
3HaHUS HEOOXOAMMBI ISl M3ydyeHusi reoMeTpud B 7 — 9 kinaccax. IIpu 3TOM y4uuTHIBAIOTCA AOMUHUPYIOUIME UAEU U TOJIOKECHHS
MporpaMMbl  pa3BUTUA W (HOPMHUPOBAHUS YHHUBEPCAIBHBIX YYEOHBIX JEHCTBUU I OCHOBHOTO OOIIETro 0O0pa3oBaHUS, KOTOPHIS
oOecrieunBalOT (POPMUPOBAHUE POCCHICKON TPAKTAHCKOW HIEHTUYHOCTH, KOMMYHUKATHBHBIX KAYECTB JIMYHOCTH U CIOCOOCTBYIOT
(bOpPMHUPOBAHUIO KITFOYEBON KOMIIETCHITUN — YMEHUS YUUMbCAL.

B ocHOBy HacTtosmieidl mporpamMMmbl mojokeHo DyHIaMEHTalIbHOE SIPO CcoaepKaHus oOmero oOpa3oBaHWs, TPeOOBaHHS K
pe3ylibTaTaM OCBOEHHUS 00pa30BaTeNbHONW TPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs, WPEACTaBICHHbIE B (eaepaTbHOM



rOCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHJapTe€ OCHOBHOTO O0IIEro oO0pa3oBaHHA, C YYETOM MPUEMCTBEHHOCTH C MPUMEPHBIMU
porpaMMamMu JJis Ha4aJdbHOIO 00IEero 00pa3oBaHMs IO MATEMATHKE.

[IpakTHyeckas 3HAYMMOCTH IIKOJIBHOTO Kypca anreOpbl 7— 9 KIaccoB COCTOMT B TOM, YTO MPEAMETOM €TI0 U3YyUCHUS SIBISIOTCS
KOJIMYECTBEHHBIE OTHOIICHHS U TMPOLIECCHl PEATbHOTO MHUpA, ONMMCAaHHBIE MaTeMaTHYECKUMH MOJeIsIMHU. B coBpemeHHOM oOIIecTBe
MaTeMaTH4yecKasi MOATOTOBKAa HEOOXOAMMa KaKIOMY YelOBEKY, TaK Kak MaTeMaThKa MPUCYTCTBYET BO BceX cepax YeloBEUEeCKOH
JESITeFHOCTH.

OnHOl M3 OCHOBHBIX LIEJeH M3ydeHUs! anreOphl SBISETCS pa3BUTHE MBIIIICHUS. B mpomecce m3ydeHus anredpsl GopMupyercs
JIOTUYECKOE W AJITOPUTMHUYECKOE MBIIIJICHUE, a TaKKe TaKhe KadyecTBa MBIIIICHUS, KaK CHJa U THOKOCTh, KOHCTPYKTHBHOCTb H
KPUTHYHOCTh. [[s1 anmanmtanmuu B COBpEMEHHOM HMH()OPMAIIMOHHOM OOIIECTBE BaXKHBIM (AKTOPOM SBISIETCS  (OPMHUPOBAHUE
MaTEeMaTHYECKOTO CTHUJISI MBIIUICHHUS, BKIIOYAIOIIETO B ce0s MHIYKIUIO U JCTYKINIO, 00OIIEHNEe U KOHKPETH3AINIO, aHATTN3 U CHHTE3,
KJIaCCU(HUKAIUIO U CHCTEMaTU3allnio, a0CTparupoBaHue U aHAIOTHIO. T

OOyuenne anreOpe AaéT BO3MOKHOCTH YYaIlUMCS HAYYHUTHCS TUIAHUPOBATH CBOIO JICATEIHHOCTh, KPUTHUYECKH OIEHWUBATH €€,
NPUHUMATh CAMOCTOSATEIbHBIC PEIICHHs, OTCTAMBATh CBOM B3IUIANBI U YOCXKICHUS. YUalluecs, B IPOIecce U3YUCHHS anreOphl, ydaTcs
M3J1araTh CBOM MBICIIU SICHO M MCYEPIBIBAOIIE, MPHOOPETAIOT HABBIKM YETKOTO W TPAMOTHOTO BBITIONHEHHSI MaTEMAaTHUECKHUX 3aIUCEH,
IPY ATOM UCTIOIB30BaHUE MATEMAaTHIECKOTO SI3bIKA IMTO3BOJISIET Pa3BUBATh Y MIKOJIBHUKOB IPAMOTHYIO YCTHYIO U TUCHMEHHYIO PEUb.

dopmupyeT y ydammxcs TpeicTaBieHHe o0 anredpe Kak 4YacTH OOIIEeUYeIOBEYECKOW KYIbTYpbl M 3HAKOMCTBO C HCTOPHEH
pa3BUTHUS ainreOphl Kak HayKd. 3HAYUTEIbHOC BHUMAHHE B U3JIOKEHUHM TEOPETUYCCKOTO MaTepuayia Kypca YAeNsIeTcss ero MOTHBAIIHH,
PAaCKpPBITHIO CYTH OCHOBHBIX TIOHSTHH, uael, MeTogoB. OOydeHHE IMOCTPOCHO Ha 0a3e TEOpUHU PAa3BUBAIOIIETO OOYUYEHHUS, UYTO
JOCTUTAETCS OCOOCHHOCTSMHU H3JIOKCHHUS TCOPETUUECKOTO MaTepuaja W YIpaXHEHHSIMHU Ha CpaHCHHE, aHaJH3, BBIICICHUE TJIABHOTO,
YCTaHOBJICHHE CBsi3el, KiaccuuKamuioo, oOomeHrne W cuctemaruzanuio. Oco00 aKIEHTHPYIOTCS COJEPKATEIBHOE PACKPHITHE
MATEeMAaTHYECKUX TOHSATHH, TOJIKOBAHHE CYIIHOCTH MAaTEMaTHYECKUX METOAOB M O00JacTH WX TMNPUMCHEHHS JEMOHCTPAIIHS
BO3MOKHOCTEH MPUMEHEHHS TEOPETUUCSCKUX 3HAHWH JIJIsl PEeIIeHUs] Pa3HOOOpA3HbIX 3a/1a4 MPUKIIAJHOTO XapaKTepa, HalpuMep PeIICHUs
TEKCTOBBIX 3aJ]a4, EHS)KHBIX WM TPOICHTHBIX PAcueTOB, YMEHHUE TOJIb30BaThCsS KOJWYSCTBEHHON WH(pOpMaIlue, MpeICTaBICHHON B
pasnuuHbIX (Gopmax, ymMeHue uutaTh Trpaduku. Oco3HaHHE OOIIETr0, CYIIECTBEHHOTO SBISETCS OCHOBHOW 0a30l Juisl pelieHHs
yOpakHeHUH. BakHO TpUBOIUTH NeTajdbHBIE MOSICHEHUS K PEIICHUIO THUIOBBIX YIPAKHEHUNA. DTHUM PACKPBIBAETCS CYTh METOJA,
M0JIX0/a, MPEeAaraeTcsl alTOPUTM WM 3BPUCTUYECKAs CXeMa PeUICHHs] YIPaXXHEHUH OMpeIeIeHHOTO THIIA.

B ocHOBy Hacrosimiedl mporpamMMbl TOJOXKEHBI TENarornYecKue W JUIAKTHYEeCKUE TPUHIHUIIEI BapUATHUBHOTO PA3BUBAIOIIETO
oOpa30oBaHus, W3JOKCHHBIE B KOHIICTIIMM 00pa3oBaTtenbHON mporpamMmbl «llepcriekThBHas IIKOJA», W COBPEMEHHBIC TUIAKTHUKO-
TICUXOJIOTUYECKHUE TeHICHITNH, CBSI3aHHBIC C BAPUATHBHBIM pa3BUBAIONIUM oOpa3zoBaHueM u TpedoBanmsimu OI'OC.

A. JINYHOCTHO OPHEHTHPOBAHHbIE NPUHUUNbI: TPUHIUI AJANTABHOCTH; MPUHIHUI PA3BUTHUS; MPUHIUN KOMGPOPTHOCTH
npoiiecca 00y4eHus.



b. KyJbTypHO OpHEHTHpPOBAHHBbIC NPHHIMIBI: IIPUHLWIN LEJIOCTHOW KApTHHBI MHUPA; NPUHIUI LEJIOCTHOCTH CONEPKAHUS
o0pa30BaHus; MPUHIUI CUCTEMATUYHOCTH; MPUHIIUII CMBICIIOBOTO OTHOIIEHHSI K MUPY; MPUHLUI OPUEHTUPOBOYHON (PYHKIIMU 3HAHUMU;
IIPUHLIMII OITOPBI HA KYJIBTYPY KaK MUPOBO33PEHUE U KaK KYJbTYPHBIM CTEPEOTHII.

B. /lesiTeIbHOCTHO OPHMEHTHPOBAHHbIE NPUHIUIIBI: IPUHLIUI O0YYEHUS AEATENbHOCTU; MPUHIUI YIIPABISIEMOro nepexoaa OT
JESTENbHOCTH B y4e€OHOM CHUTyallMd K JI€AT€IbHOCTH B >KU3HEHHOM CHUTyaluu; NPUHIMUI Iepexoja OT COBMECTHOH Yy4yeOHO-
MO3HABATEJILHON JIEATEILHOCTH K CaMOCTOATENBbHOM NEATEeNbHOCTH yualerocs (3oHa Oiwkaillliero pa3BUTHSA); NPUHLMI OMOpPHI Ha
MPOLIECCHI CIOHTAHHOI'O Pa3BUTHSI; MPUHLIMI (POPMUPOBAHUS NOTPEOHOCTH B TBOPUYECTBE U YMEHUI TBOPUECTBA.

Marematudeckoe oOpa3oBaHuE SABISIETCS O00s3aTENbHOW M HEOTHEMJIEMOM YacThiO OOHIEro 0Opa3oBaHMsI Ha BCEX CTYIEHSX
mikosibl. O0ydyeHrne MaTeMaTHKe B OCHOBHOM IIKOJI€ HAIIPABJICHO HAa JOCTUKEHUE CIENYIOUIUX yeel:

1) 6 HanpAaejleHUU JUYHOCMHO2O pazeumus.

dopMHUpoBaHUE TIPEACTABICHUM O MaTeMAaTUKE KaK YacTH OOIIEeUeT0OBEUECKOM KYJIbTYphl, O 3HAYUMOCTH MAaTeMaTHUKH B
Pa3BUTHHU IUBUJIN3AIMN U COBPEMEHHOT'O OOIIECTBA;

Pa3ButHe TOrH4ecKoro U KPUTHIECKOTO MBIIIJICHUS, KYyJIbTYPhI peUH, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
dopMHpOBaHUE HWHTEIJICKTYaJbHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K TPEOJOJICHUIO MBICIUTEIBHBIX
CTEPEOTHUIIOB, BHITEKAIOIIUX U3 OOBIICHHOTO OTIBITA;

Bocriutanue  kadecTB  JMYHOCTH, OOECIEUMBAIONIUX  COIMAJIBbHYH  MOOWJIBHOCTB, CIIOCOOHOCTh  IPUHUMATH
CaMOCTOSITEIbHbIC PEIICHUS,

dopMHUpOBaHUE KaUeCTB MBIIUICHHS, HEOOXOMMBIX IS aanTallid B COBPEMEHHOM MH(GOPMAIIMOHHOM OOIIECTBE;
Pa3ButHe nHTEpECa K MATEMATHICCKOMY TBOPUYECTBY M MAaTEMAaTHYECKUX CITOCOOHOCTEH;

2) 6 MemanpeoMemHoOM HAnpPaeIeHUl:

Pa3ButHe mpeacTaBieHnit 0 MaTeMaTHKE Kak popMe OMUCAHUS U METOJIC TIO3HAHMS JeHCTBUTEILHOCTH, CO3/IJaHUE YCIIOBHI
JUTSL TpHOOpETEeHHSI TICPBOHAYAIPHOTO OITBITa MATEMATHISCKOTO MOJICIMPOBAHHS;

dopmupoBaHUE OOMIUX CIIOCOOOB HMHTEUICKTYATbHON JESITSIBPHOCTH, XapaKTePHBIX JJII MAaTeMaTUKH W SBIISIOITUXCS
OCHOBOU TO3HABATEIBLHOM KYJIBTYPHI, 3HAUUMOM JJI PA3IUIHBIX cep YeTOBEUECKOM e TEIbHOCTH;

3) 6 npeomemHoM HANPagIeHUU:

OBnaseHre MaTeMAaTHUYECKUMHU 3HAHUSAMH M YMEHUSMH, HEOOXOIWMBIMU IS TMPOJODKCHHSI 00pa3oBaHUS, H3YYCHHS
CMEXXHBIX TUCUUILIAH, IPUMEHEHUS B IOBCEAHEBHOM KU3HU;

Coznmanve (QyHIaMeHTa I MAaTEMaTHYECKOTO pPa3BUTHS, (OPMHUPOBAHUS MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX IS
MAaTEMaTHYECKOU 1€ TETBHOCTH.



B opranmzanum y4eOHO — BOCHUTATEIBHOIO IIPOLECCA BaXKHYIO POJb UIparoT 3anadd. OHM SBISIIOTCS U LENbIO, U CPEICTBOM
oOydeHus. BakHbIM ycllOBHEM NpaBWIBHOM OpraHu3alii 3TOro Ipolecca SBIAETCS BbIOOP pallMOHAIBHOM CHUCTEMBI METOJOB H
MIPUEMOB 00yUYEHUs, ClIEUU(PUKHN pelaeMblX 00pa30BaTENbHBIX M BOCIIUTATENbHBIX 3aa4.

Lenpro n3ydyeHuss Kypca MaremMaTuke B 7 - 9 Kilaccax IBJISIETCS Pa3BUTUE BBIYMCIUTEIBHBIX YMEHUN 0 YPOBHS, MO3BOJISIIOIIETO
YBEPEHHO HCHOJIB30BAaTh UX IPHU PEIICHUHU 3a0a4 MAaTEMATHUKA U CMEKHBIX IIPEAMETOB, YCBOEHHE amllapaTa YPaBHEHHI U HEPAaBEHCTB
KaK OCHOBHOT'O CPEICTBA MAaTEMaTUYECKOTO MOJEIMPOBAHUS 3a/1a4, OCYIIECTBICHHE (YHKIMOHAIBHONW MOJTOTOBKH HMIKOJIBHUKOB. Kypc
XapaKTepu3yeTcs MOBBIIIEHUEM TEOPETUYECKOr0 YpPOBHSA OOYYEHHMs, MOCTENEHHBIM YCWJIMEM pPOJU TEOPETHUYECKUX OO0O0OIIeHUN u
NENYKTUBHBIX 3aKitoueHuil. [IpuknaaHas HanpaBlIeHHOCTh paCKPbIBAET BO3MOKHOCTh U3y4aTh U PEIIaTh NPAKTUYECKUE 3a1a4H.

B ocHOBe mOCTpOeHUsT TaHHOTO Kypca JISKUT UJIes TyMaHU3allui 00y4YeHUs, COOTBETCTBYIOIIAS COBPEMEHHBIM TPEICTABICHUSM O
EJISX MKOJIBHOTO 00pa30BaHus U yAEIAomas 0co00e BHUMaHUe IMYHOCTH YICHHKA, €r0 HHTepecaM U CIIOCOOHOCTSIM.

[Ipenmaraemslii Kypc mo3BossieT 00ecneyuTh GOPMUPOBAHUE KAK npeOMemHblX YMEHUN, TaK U YHUBEPCAIbHBIX Y4eOHbIX Oelticmeull
IIKOJILHUKOB, @ TaKXe CIOCOOCTBYET MOCTIKEHUIO omnpeneiaCHHbIX BO PI'OC NMYHOCTHBIX pe3y/IbTaTOB, KOTOPHIC B JalbHEHUIIEM
MO3BOJIAT YYAIIUMCS TIPUMCHSITH IMOJTyYEHHBIC 3HAHUS U YMCHUS IS PEIICHUS PAa3IMYHbIX )KU3HCHHBIX 3a/a4.

B kypce anreOpbl MOXKHO BBIICIUTH CICAYIOIINE OCHOBHBIC COJEP)KATEIbHbIC JIMHUU: apudMeTrKa; aiareopa; QyHKIMH; BEpOsT-
HOCTh M CTAaTUCTUKA. Hapsgy ¢ 3THM B cojeprkaHHe BKIIOYCHBI JIBa JIOMOJHUTEIBHBIX METOMOJOTHYECKHX pasfena: JIOTHKa u
MHOJKECTBA; MaTeMaTHKa B UCTOPUYECKOM Pa3BUTHH, UTO CBS3aHO C peau3alieil 1enei 00IenHTeINIEKTYalbHOTO M OOIEKYIbTYPHOTO
pa3Butusi ydammxcs. ConmepkaHWe KaXAOrO0 W3 OSTHUX PAa3/eliOB Pa3BOPAuMBACTCS B COACPKATEIHLHO-METOIUYCCKYIO JIMHUIO,
MPOHU3BIBAIONIYI0 BCE OCHOBHBIE COJNEepKarenbHble JMHUU. [Ipu 3TOM mepBas nuHHS — «JIOTMKa W MHOXKECTBa» — CIY)KHT IIEJH
OBIIAJICHHS YYAITUMHUCS HEKOTOPBIMH 3JIEMEHTAaMH YHUBEPCAILHOTO MaTEeMaTHIECKOTO sI3bIKa, BTopass — «MaTemMaTuka B HCTOPUIECKOM
Pa3BUTHN» — CIIOCOOCTBYET CO3/IAHHIO OOIIEKYJIBTYPHOTO, TyMaHUTAPHOTO (POHA M3YyUYEHHUS Kypca.

II. O0mas xapakTepucTHKa Y4e0OHOr 0 mpeaMeTa «Ajaredopa»

Hacrossmasa mnporpamma 1o MaremMaTUKe JJisi OCHOBHOM IIKOJBI  SIBJISETCS JIOTUYECKUM IPOAOJDKEHUEM IPOIPAMMBI
«llepciekTuBHAsA MIKOJA» Il HAYaJdbHOM IIKOJIBI, a TaKXe€ NPOJOJLDKEHHEM Kypca «MaremaTuka» 5 — 6 kjacca M BMeECTe C Hel
COCTaBIIICT OMMCAaHUE HEMPEPHIBHOTO Kypca MaTeMaTHKu ¢ 1-ro mo 9-if kiace o6meodpazoBarenbHoit mkoibl mo GI'OC.

B ocHoBe comepxanusi 00ydeHHsI MaTEMAaTHKE JISKUT OBJIAJICHUE YYAIIUMHUCS CIICTYIONIMMHU BUJAMU KOMIIETCHIINI: MPeAMeTHO,
KOMMYHUKATHUBHOM, OPraHM3alMOHHON 1 O0LUEKYJbTYPHOIl. B COOTBETCTBMM C 3TUMH BHJIAMU KOMIIETECHIIMN BBIJCJIECHBI TJ1aBHBIE
COAEPKATEIbHO-1ICJIEBBIC HANIPABJICHHS PAa3BUTHS yUAIIMXCS CPEICTBAaMHU npeamera «MaremaTuka.

Ipeamernass kommereHuus. llog mnpenMeTHONW KOMIETEHHMEN MOHUMAETCS OCBEIOMIIEHHOCTh IIKOJIBHUKOB O CHUCTEME
OCHOBHBIX MaT€MaTUUYECKUX TMPEICTABICHUN U OBIAJCHUE UMH HEOOXOAMMBIMU MPEIMETHBIMUA YMEHUSIMHU. DOPMHUPYIOTCS CIEAYIONTNE
oOpasyroniyue 3Ty KOMIETEHILHMIO MPEJCTABICHUS: O MAaTEMAaTUYECKOM SI3bIKE KaK CPEJICTBE BBIPAXKEHHUS MaTeMAaTHYECKUX 3aKOHOB,



3aKOHOMEPHOCTEN M T.A.; O MaTeMaTHYECKOM MOJIETMPOBAHUM KAaK OJJHOM M3 Ba)KHBIX METOAOB MO3HaHUs Mupa. Dopmupyrorcs
cienyomue o0pa3ylomye 3Ty KOMIETEHIMIO YMEHMs: CO3/aBaTh MPOCTEMINNE MaTeMaTHYECKHE MOAENH, padoTaTb ¢ HUMH U
MHTEPIPETUPOBATh TOJYUYECHHBIE PE3YNbTAaThl; MPUOOpPETaTh M CUCTEMATHU3UPOBATHh 3HAHUSA O CHOCO0AX PEHICHUS MaTEeMaTHYECKUX
3a/1ay, a TaKkKe MPUMEHATh 3TU 3HAHUSI U YMEHUS JJIsl peLIEHUs MHOTHX KM3HEHHBIX 3a/ad.

KommynukaTuBHasi komnereHuus. 110 KOMMyHUKAaTUBHON KOMIETEHIIMEH MOHUMAETCs CHOPMHUPOBAHHOCTh YMEHUS SICHO U
YETKO U3J1araTb CBOU MbBICIH, CTPOUTh apryMEHTUPOBAHHbIE PACCYKIEHHUS, BECTH IUAJIOT, BOCIIPUHUMAs TOUKY 3peHHs cOOeCeTHUKA U B
TO K€ BpeMsl mojBepras €€ KpUTUYECKOMY aHaIU3y, OTCTauBaTh (IpU HEOOXOIHMMOCTH) CBOIO TOYKY 3PEHHS, BBICTpAUBAsl CUCTEMY
aprymeHTanuu. @opMupyroTcss 00pa3yrolire 3Ty KOMIIETEHIIMI0 YMEHHUS, a TaKKe YMEHHUs U3BJIeKaTh MH(GOPMALMIO U3 Pa3HOTO poja
MCTOYHUKOB, MPeoOpa3oBbIBas €€ Mpu HEOOXOIUMOCTH B Apyrue GopMbl (TEKCThI, TAOJIUILIBI, CXEMBI U T.1.).

OpranusanuoHHasi kommneteHuusi. [log opraHu3anMoOHHONW KOMIIETEHUMEHW TMOHUMAaEeTcs C(HOPMHUPOBAHHOCTh YMEHHS
CaMOCTOSITEJIbHO HAXOJUTh W IMPUCBAMBaTh HEOOXOAMMbIE ydaliuMcsi HoBble 3HaHUA. Dopmupyrorcs cienyronie oOpasyrolue 3Ty
KOMIIETEHIIMIO YMEHHSI: CAMOCTOATENIbHO CTaBUTh y4eOHYI0 3amauy (1efib), pa3duBarth €€ Ha COCTaBHbIE YAaCTH, HA KOTOPBIX Oyner
OCHOBBIBATHCA MPOIECC €€ pelleHus], aHATM3UPOBATh PE3YNIbTAT ACUCTBUSI, BBISBISATH JOMYIICHHBIE OIIMOKA U HETOYHOCTH, UCIIPABIIATH
UX U TIPEICTABIIATH MOJYyYEHHBIN pe3yabTaT B (hopMe, JIETKO JOCTYITHOM JIJIsi BOCIPUSITUS APYTUX JIFOACH.

O0mekyabTypHass kKommnereHums.[lon oOmEKyIbTYpHON KOMIIETEHIIMEH TMOHUMAETCS OCBEAOMIIEHHOCTh IIKOJIBHUKOB O
MaTeMaTUKE KaK JJIEMEHTE OOIIeueIOBEUECKON KyJIbTyphl, €€ MecTe B CHUCTEME JpPYI'MX HayK, a Takxke €€ poJd B pa3BUTUHU
IpPEJCTABICHUN 4eJoBeYeCTBa O LEJIOCTHOM kapTuHe Mupa. @PopMupyroTcs cleaylomue o0pa3yrole 3Ty KOMIIETEHLHUIO
NpEJCTaBICHUsA: 00 ypOBHE pAa3BUTUS MaTEeMaTHKH Ha pa3HbIX HCTOPUYECKUX DTallax; O BBICOKOM NPAKTHUECKOM 3HAYUMOCTHU
MaTEeMAaTUKHU C TOYKU 3PEHHUS CO3JIaHUS U Pa3BUTUS MaTEpUAIbHOM KyJIbTYpbl UEJIOBEUYECTBA, a TAKXKE O BaXXHOH POJIM MATEMaTHUKH C
TOYKHM 3peHus (OPMUPOBAHMU TAKUX BAKHEHIIMX YEpPT JMYHOCTH, KaK HE3aBUCUMOCTb M KPUTHYHOCTh MBILIUICHUS, BOJS U
HAaCTOMYMBOCTb B JOCTMXKEHHUU LIEJIH U AP.

Coodeporcanue mamemamuiecko2o 0o6pazoeanusB OCHOBHOH MIKoJie (JOPMUPYETCS Ha OCHOBE (PYyHIAMEHTAJIBHOTO SiApa LIKOJIBbHOIO
MaTemMaTuyeckoro oOpa3oBaHus. B mnporpamme OHO TpEACTAaBIEHO B BHJIE€ COBOKYIHOCTH COJEPKATENIbHBIX pa3JeloB, KOH-
KPETU3UPYIOUINX COOTBETCTBYIOLIUE OJOKH (yHIAaMEHTAJIBHOTO spa MPUMEHUTENBHO K OCHOBHOI mikone. [Iporpamma pernmamen-
TUPYET 00beM MaTepuaja, 0053aTEIbHOTO AJIsl U3yUYEHUs: B OCHOBHOM ILIKOJIE, a TaKXKe JaeT ero pacupenenenue mMexny 5S—6 u 7—9
KJIACCaAMH.

ConeprkaHre MaTeMaTHYECKOro 00pa30BaHUs B OCHOBHOM IIIKOJIE BKJIFOYAET CIEMYIONINE Pa3NIeIbl: apudmemura, areeopa, GyHKyuu,
8ePOSMHOCIb U cmamucmuka, 2eomempus. Hapsmy ¢ 5THM B HETO BKJIIOYEHBI JBA JOMOJHHUTEIBHBIX pa3ena: 102UKd U MHOMCeCmad,
MaAmemMamuxa 6 UCMOPU4eCKoOM pas3sumui, 9TO CBSI3aHO C peash3aIiuei 1enei o0IenHTEIIEKTYaTbHOTO M OOMIEKYIBTYPHOTO Pa3BUTHS
yaamuxcsi. Coaepikanne KaXI0ro U3 3THX Pa3esioB PA3BOPAYHBACTCS B COJAEPIKATETLHO-METOUIECKYIO JTUHUIO, POHU3BIBAIOIIYIO BCE
OCHOBHBIE Pa3IeIibl COJIEP KaHMSI MAaTEMATHIECKOTO 00pa30BaHUs HA TAHHOM CTYIIEHU OO0yJYCHUSI.



Conepxanue pasnaena «ApudmeTuka» CIyKUT 0a30i I JaTbHEHIIEro U3ydeHHUsl y4allluMUCS MaTEMaTUKHU, CIIOCOOCTBYET pa3BH-
THUI0O WX JIOTUYECKOTO MBINUICHHS, (OPMHUPOBAHUIO YMEHHS TOJIB30BATHCS AITOPUTMAMH, a TaKKE MPHOOPETCHHIO MPaKTUUECKHX
HABBIKOB, HEOOXOIUMBIX B TTOBCEAHEBHOM XU3HU. Pa3BUTHE MOHITHS O YKCJIE B OCHOBHOU IIKOJIE CBS3aHO C PAaIlMOHATBLHBIMU H HP-
paIMOHAILHBIMU YUCJIaMH, (OPMHPOBAHUEM TEPBUYHBIX IMPEACTABICHUN O JICHCTBUTEIHHOM YHCIEC. 3aBEPIICHUE YWCIOBOW JIMHUU
(cucTemaTH3anus CBEICHHUIA O JEHCTBUTEIBHBIX YHCIaX, 0 KOMIDICKCHBIX YHCIIaX ), TaK e Kak U 00JIee CI0KHBIC BOTPOCHI apu(hMETHKH
(anroput™ EBKIIMIA, OCHOBHAsi Teopema apuMETHKHN ), OTHECEHO K CTYIIEHU OOIIETO cpeHero (IMOIHOro) o0pa3oBaHus.

Copeprxanue paznena «Anredpa» HampaBiIeHO Ha (POPMUPOBAHHUE y yHAIUXCS MAaTEMaTUYECKOro ammapara s pelieHus 3aj1ad U3
Pa3HBIX pa3/IeioB MAaTEMATUKH, CMEXHBIX MPEIMETOB, OKPYKAIOIIEH peaibHOCTH. S3bIK aJire0phl MOAUEPKUBACT 3HAUCHUE MaTE MATUKH
KaK s3bIKa JJI MOCTPOCHUS MaTEMaTUUYECKUX MOJEJICH MPOILIECCOB U SBJICHUN peaqbHOro Mupa. B 3amaum uzyueHus anreOpbl BXOIST
TaK)X€ Pa3BUTHE AITOPUTMHUYECKOTO MBINLJIEHUS, HEOOXOJIMMOr0, B YAaCTHOCTH, JIJII YCBOCHHS Kypca WH(OPMATHUKH, OBJIAJCHUS
HaBBIKAMU JICTYKTUBHBIX paccyxaeHuid. [IpeoOpasoBanre CUMBOIBHBIX ()OPM BHOCUT CHIEIU(DUUESCKUN BKJIA]] B pa3BUTHE BOOOPaKEHUS
yUYaluxcs, uX CIOCOOHOCTEW K MaTeMaTH4YeCKOMY TBOPUYECTBY. B OCHOBHOM IIKOJI€ MaTepuall TPYNIUPYETCS BOKPYT paIluOHATBHBIX
BBIPKCHHUH, a BOMPOCHI, CBA3aHHbBIE C UPPAITUOHATHHBIMHU BBIPAXKEHUSAMH, C TPUTOHOMETPUUECCKUMHU (PYHKITUSAMH U TIPE0OPa30BAHUSIMU,
BXOJISIT B COJIEP)KaHKME Kypca MaTEMATHKU HA CTapIlel CTYNeHU O0y4YEeHHS B IIKOJIE.

CO,IIGp}KaHI/IG pasaciia «(DYHKHI/II/I» HaOCJICHO Ha IIOJYYCHHC INKOJIbHUKAMHU KOHKPCTHBIX 3HAaHUH O (1)YHKLII/II/I KaK BaKHEHIIEH
MaTeMaTH4YECKON MOIACIIN IJIsI OIMMCAHMA M HCCICAOBAHH paSHOO6pa3HBIX IMpOLECCCOB. I/ISYIIGHI/IG 9TOT0 MaTrcpuajia CHOCO6CTBy€T
PA3BUTHUIO YV YUAIUXCA YMCHHA HUCIIOJIB30BATH PA3JIMYHBIC A3BIKM MATCMATHKU (CHOBGCHBIﬁ, CHMBOHH‘IGCKHﬁ, rpa(bmqecm/lﬁ), BHOCHUT
BKJIa/ B (1)0pMI/Ip0BaHI/I€ HpCI[CTaBJIeHI/Iﬁ O pOJIM MAaTCMATHUKHU B PA3BUTHU HUBUJIIN3alINN U KYJIBTYPHI.

Paznen «BeposTHOCTh M CTaTHCTUKA» — 0053aTENIbHBIA KOMIIOHEHT IIKOJBHOTO 00pa30BaHHUs, YCHIIMBAIOIINN €r0 MPUKIATHOE U
MPAKTUYECKOE 3HAYEHUE. DTOT MaTepuanl HEOOXOIUM MPEXKe BCEro sl (OpMUPOBAHUS Y yHaIUXCS (QYHKIIMOHATBHOW IPaMOTHOCTH
— yMEHUW BOCHPHHHMATh M KPUTUYECKH aHaIU3UpPOBaTh WHGOPMAIMIO, MPEACTABICHHYI0 B pa3WyHbIX (opMax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTMX pPEaJbHBIX 3aBUCHMOCTEH, MPOBOAUTH IMPOCTEHIINE BEPOATHOCTHBIE pacyeThl. V3ydueHue OocHOB
KOMOMHATOPUKH TMO3BOJUT YYAIIMMCS pacCMaTpHUBATh CIydad, OCYIIECTBIATH MepedOp W MOJCUYET YMCiIa BapUAHTOB, B TOM YHUCJIE B
MPOCTEUIINX MPUKJIIAIHBIX 3aa4ax.

[Ipy W3y4yeHHM CTATUCTUKU U BEPOATHOCTHU PACIIUPSIOTCS IPEACTABICHUS O COBPEMEHHOM KAapTUHE MHpa M METOJAaX €ro Hc-
cienoBaHus, (GopMUpYeTCs MOHMMAHHWE POJIM CTATUCTUKM KaK WCTOYHMKA COIMAIBHO 3HAYMMOW WH(POPMAIMHA ¥ 3aKJIaJIbIBAIOTCS
OCHOBBI BEPOSATHOCTHOTO MBILIJIEHHUS.

Ocob6eHHoCThIO pa3aena «Jloruka u MHOXKECTBay SIBISIETCS TO, UTO MPEJICTABICHHBIA B HEM MaTepuall MPEeUMYIECTBEHHO U3y4aeTCs
U UCMOJB3YETCSl PACHPENCICHHO — B XOJE€ PACCMOTPEHUsSl Pa3IMYHbIX BOMPOCOB Kypca. COOTBETCTBYIOUIMN MaTepHuall HAllEJIeH Ha



MaTeMaTHYECKOE Pa3BUTHE yJalIuxcs, (opMUpOBaHKME y HUX YMEHHsI TOYHO, CKATO M SICHO U3JIaraTh MBICIU B YCTHOW U MUCHhMEHHON
peu.

Paznen «MaremaTnka B MCTOPUYECKOM DPa3BUTHN» MpeaHA3HaueH s (GOPMUPOBAHUSA MPEICTABICHUN O MaTeMaTHKE KaK 4acTH
YeIOBEUECKON KYIbTYpPHI, sl OOIMIETO Pa3BUTHI MIKOJBHUKOB, JJISI CO3/IaHUs KyJIbTypHO-HCTOPUYECKOH cpenbl oOyuenus. Ha Hero He
BBIJICTISIETCS CTICIMATIBHBIX YPOKOB, YCBOGHHE €r0 HE KOHTPOJHUPYETCS, HO COJEp:KaHWE ITOTO pasjelia OPraHWYHO MPHUCYTCTBYET B
yu4eOHOM Tpoliecce Kak CBOETO pojia TYMaHWUTApHBIN (OH MPU PacCCMOTPEHUU MPOOJIIEMAaTHKA OCHOBHOTO COJACpKAHHUS MaTeMaTHdec-
KOro 00pa3oBaHMUs.

Ilennocmmuuie opuenmupul cooepircanus yuedHo20 npeomema

MatemMaTudyeckoe 00pa3oBaHUE MTPAcT BaXKHYIO POJIb KaK B MPAKTUYCCKOHM, TaK M B JyXOBHOH >KM3HHM oOImiecTBa. [IpakTrueckas
CTOPOHA MaTEMaTHYECKOTO 00pa30BaHMS CBs3aHa ¢ (OPMHUPOBAHMEM CIIOCOOOB JESATCIBHOCTH, MyXOBHAS — C HMHTC/UICKTYaJIbHBIM
pa3BHTHEM YeIOBEeKa, (HOPMUPOBAHUEM XapaKTepa M OOIICH KYIbTYPHI.

[TpakTrueckas MoJIe3HOCTh MaTEMATUKKH OOYCIIOBIICHA TEM, YTO €€ MPEAMETOM SBJSAIOTCS (yHAAMEHTAIBHBIC CTPYKTYPBI PEabHOTO
MUpa: MPOCTPAHCTBEHHBIC ()OPMBI M KOJUYECTBEHHBIC OTHOIICHUS — OT MPOCTEHIITNX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OTIBITE, 0
JOCTaTOYHO CJIOKHBIX, HEOOXOJMMBIX JUISI Pa3BUTHS HAYYHBIX U TEXHOJIOTMUECKHX HJCH. be3 KOHKpEeTHhIX MaTeMaTH4eCKUX 3HAHHH
3aTpyIHEHO TIOHUMAaHWE TMPHUHIUMIIOB YCTPONCTBA U HCMOJB30BAHUS COBPEMEHHOM TEXHUKH, BOCHPUSITHE UM WHTEPIpeTalus
pa3HoOOpa3HOM COIMAIBHON, HSKOHOMHUYECKOH, NOMUTHYEeCKON wuHbopManuu, Manodh(eKTUBHA TMOBCEIHEBHAS MpaKTHYeCKas
nesTenbHOCTh. KaxkioMy uenoBeky B CBOEH JKU3HU MPUXOAUTCS BBITIOIHATH JTOCTATOYHO CJIOXKHBIE pACYEThl, HAXOUTh B CIIPABOYHUKAX
HY>KHbIE (POPMYJIBI M TIPUMEHATH WX, BIAJETh MPAKTUUYECKUMH MMPUEMAMH F€OMETPUUYECKUX U3MEPEHUI U MOCTPOSHUH, YnTaTh HHPOP-
Mallvio, TPEACTABICHHYIO B BUAY TaONHIl, IUarpamMm, rpaukoB, MOHUMAaTh BEPOATHOCTHBIM XapakTep CIy4alHBIX COOBITHH, CO-
CTaBJISITh HECJIOKHBIC aJITOPUTMBI U JIP.

be3 6a3oBoii MaTeMaTHYECKOW IMOATOTOBKHM HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM Ye€JIOBEKOM. B Imkoiie maTemaThka
CIIY’)KUT OTIOPHBIM TMPEAMETOM JJI U3YUYECHHUS] CMEXKHBIX TUCHIUIUIMH. B MOCIEmKOIbHON KU3HH PealbHON HEOOXOAMMOCTHIO B HAIU
TTHU SIBJISIETCSI HETIPEPBIBHOE OOpa3oBaHUe, 4YTO TpeOyeT MOJHOICHHOW 0a30BOil 0011e00pa3oBaTebHON MOATOTOBKHA, B TOM YHCIE U
MaremaTuieckor. I, HakoHel, Bce OOJBIIE CIEIUATBHOCTEH, TJIe HEOOXOIUM BBICOKHH YpPOBEHb OOpa30BaHMS, CBS3aHO C
HEIOCPEACTBCHHBIM IIPUMEHEHHEM MaTeMaTHKH (3KOHOMHUKaA, Ou3Hec, (UHAHCHI, (U3UKA, XUMUS, TeXHUKA, HHOOPMATHKA, OHMOJIOTHS,
TICUXOJIOTUSA U Ap.). TakuM 006pa3oM, pacImpseTcs KPyT MKOJIBHUKOB, TSI KOTOPBIX MAaTEMATHKa CTAHOBUTCS 3HAYMMBIM MTPEIMETOM.

JIJist ®KU3HUA B COBPEMEHHOM OOIIIECTBE BAXKHBIM SIBIIACTCS (DOPMHUPOBAHNE MATEMATHYECKOTO CTHJISI MBIIIUIEHUS, TIPOSBIISIONIETOCS B
OTIpEJICIICHHBIX YMCTBEHHBIX HaBBIKaX. B mporecce MaTeMaTHYECKOW NEATETLHOCTH B apCeHal MPUEMOB U METOJIOB YEJIOBEUECKOTO
MBIIIJICHUST €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WMHIYKIUAS € JACAyKIUsA, OOOOIIeHWEe W KOHKPETH3allWs, aHallu3 ¥ CHHTE3,
KIaccuukanus W cucTeMaTh3anus, ad0cTparupoBanue u aHajorus. OOBEKThI MaTEeMaTUYECKHX YMO3AKIIOYCHWH W TpaBWiIa UX
KOHCTPYHPOBAHUS BCKPBIBAIOT MEXaHHW3M JIOTHYECKHX ITOCTPOCHHM, BBIPAOATHIBAIOT YMEHHS (OPMYIUPOBATh, OOOCHOBBHIBATH W



JOKa3bIBaTh CYXKJIEHUSA, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE MbIIUICHUE. Beayias posib MpUHAAJIEKUT MaTEMAaTUKE B (POPMUPOBAHUU
AITOPUTMHUYECKOTO MBIIIJIEHUS! U BOCIUTAHUM YMEHUH JEHCTBOBATH MO 33JaHHOMY aJrOPUTMY M KOHCTPyUpOBaTh HOBbIE. B xome
pElIeHMs 3a/1ad — OCHOBHOM y4eOHOH JNeATEeThHOCTH Ha YPOKaX MaTeMaTUKH — Pa3BUBAIOTCS TBOpUYECKas M MPHUKIAIHAS CTOPOHBI
MBIIILJICHUS.

OO0yuyeHue MaTeMaTUKe JaeT BOZMOXHOCTh Pa3BUBATh Y YUAIIUXCS TOYHYIO, SKOHOMHYIO U HUH()OPMATUBHYIO pedb, yMEHUE OTOUPATh
HanOoJiee MOAXO0IAIIHUE A3bIKOBbIE (B YACTHOCTH, CUMBOJIMYECKHUE, TpadhUuecKue) CpeicTBa.

MaremaTtnueckoe oOpa3oBaHHWE BHOCHUT CBOM BKJaJ B (opMUpOBaHHE OOIIEH KyJIbTyphl YesnoBeka. HeoOXoauMbIM KOMIIOHEH TOM
oO11el KyJlbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00LIEe 3HAKOMCTBO C METOJaMH MTO3HAHUS IEHCTBUTEIBHOCTHU, MPEACTABICHHE
0 IpeIMeTe U METO/I€ MaTeMaTUKH, €ro OTJIMYHUS OT METOAOB €CTECTBEHHBIX M F'YMAaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHHS
MaTeMaTUKH JIJIsl PEeIICHUs HayYHbIX U MPUKIAJHBIX 3a/a4.

N3yyenune MareMaTuku CocoOCTBYET 3CTETUUECKOMY BOCIIMTAHUIO YEJIOBEKA, TOHUMAHUIO KPacoThl U U3SIIECTBA MaTEMaTUYECKUX
paccyKIeHuM, BOCIPUIATUIO TEOMETPUUECKUX POPM, YCBOCHUIO UJIEU CUMMETPHH.

Hctopus pa3BUTUS MATEeMAaTHYECKOrO0 3HAHUS JA€T BO3MOXKHOCTH TMOIMOJHHUTH 3arac MCTOPUKO-HAYYHBIX 3HAHUU IIKOJHLHUKOB,
chopMHpOBaTh Y HHUX TMPEACTABICHHUS O MAaTEMaTHKE KaK YacTH OOIEYETIOBEUECKOW KyJIbTypbl. 3HAKOMCTBO C OCHOBHBIMU
UCTOPUYECKMMU BE€XaMU BO3HUKHOBEHHMS M Pa3BUTHS MaTeMaTHYECKON HAayKH, C MCTOpUEH BEIMKUX OTKPBITHH, UMEHAMH JIIOJIEH,
TBOPUBIINX HAYKY, JOHKHO BOWTH B MHTEJUIEKTYAJIbHBIN 0ara)x KaxJa0ro KyJbTypHOTO YeJIOBeKa.

I1l. Onucanue Mecta yueOHOro npeaMera «AJiredpa» B yueOHOM IIaHe:

B cootBercTBUU ¢ TpeOoBanmsiME DenepanbHOr0 rocyaapCTBEHHOTO 00pa30BaTeIHLHOTO CTaHapTa OCHOBHOTO O0IIEro 00pa3oBaHuUs
B 7-9 wiaccax mpenmer «MaTemaTuka» JenuTcs Ha ABa mpeamerta: « Anredpay» u «['eomerpusiy». OOI1ee KOJIUIeCTBO YPOKOB alreOphl B
Henemo B 7 —9 kmacc —mo 3 yaca; Broay 7/ — 9 xnacc — o 102 gaca, 3a kypc 7 — 9 xnacc Bcero 306 gacos.

IV. J/IuuHOCTHBIE, MeTaNpeIMeTHbIE U MPeAMeTHbIE Pe3ybTAThl OCBOCHHsI YUeOHOr0 mpeaMeTa « AJjredopa»
B3anmocBsa3p pe3ynbTaTOB OCBOEHUs IpeaMera «MaremaThka» MOKHO CHUCTEMHO IIPEICTaBUTh B BHUAE cXeMbl. lIpu stom
o0o3Hauenue JIP ykaspiBaeT, 4TO MPOJBIKEHHE ydYalIUXCsl K HOBBIM 0Opa30BaTENbHBIM pe3yibTaTaM MPOUCXOAUT B COOTBETCTBHUH C
JVHHUSMH PA3BUTHUSL CPEICTBAMM IIPEAMETA.

7-9 Ki1acchbl
JIMYHOCTHBIMM pe3yJbTaTaMH H3yYCHHS MpeaMeTa «Anaredpa» » B BUIE yu4eOHOTro Kypca /— 9 Kiacc SBISIOTCS CICAYIOIIHE
KauecTBa:
— HE3aBUCHMOCTh M KPUTUIHOCTH MBIIICHHS



BOJISI 1 HACTOMYMBOCTD B IOCTUKEHUU 1IEJIH;

c(OpPMHPOBAHHOCTh OTBETCTBEHHOI'O OTHOILIEHHS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOyYaromMXCAd K CaMOpPAa3BUTUIO U
caM000pa30BaHUIO HA OCHOBE MOTHBALMU K O0YUYEHHUIO M MO3HAHUIO, BBIOOPY AanbHeilliero o0pa3oBanus Ha 0a3e OpUEH THPOBKHU
B Mupe mnpodeccuid U npodecCHOHANBHBIX MPEANOYTCHUH, OCO3HAHHOMY MOCTPOEHUIO WHAMBUAYaTbHON 00pa3oBaTelbHON
TPACKTOPUU C YUETOM YCTOMYHMBBIX MO3HABATENIbHBIX HHTEPECOB;

c(OpPMHPOBAHHOCTH LEIOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSL HAYKH U OOILIECTBEHHOM
MPaKTUKH;

c(OpMHPOBAHHOCTh KOMMYHUKATHUBHOM KOMIETEHTHOCTH B OOIIEHMM M COTPYJHUYECTBE CO CBEPCTHUKAMHU, CTApPIIMMH U
MJIQJIIIMMHU, B 0OOpa3oBaTeNIbHOM, OOILECTBEHHO IOJIE3HOM, Y4eOHO-HCCIeA0BATENbCKOW, TBOPYECKOM M APYrUX BUIAX Je-
ATEITLHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JlaraTh CBOM MBICIM B YCTHOW M MUCBMEHHOM peud, MOHUMAaTh CMBICI MOCTABICHHON 3a/1ayH,
BBICTPAMBATh APTYMEHTAIIUIO, TPUBOJUTH TPUMEPHI U KOHTPIIPUMEPHI;

Npe/ICTaBlIEHNE 0 MaTeMAaTUYECKON Hayke Kak cepe YelIoBEeUeCKOoM AesITeIbHOCTH, 00 3Tanax e€ pa3BUTHs, O €€ 3HAYUMOCTH JIJIs
Pa3BUTHS IIUBUIN3ALINN;

KPUTUYHOCTH MBIIUICHUS, YMEHUE PacliO3HABATh JOTHYECKN HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TUIOTE3Y OT (PaKTa;
KpPEaTUBHOCTh MBILIUIEHUS, THUIIMATHBA, HAXOAYMBOCTb, aKTUBHOCTh IIPU PELLIEHUH alreOpandeckux 3ajad;

yYMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3yNbTaT yueOHONH MaTEMaTHUECKOHN AESITeIbHOCTH;

CIOCOOHOCTH K 3MOIIMOHAJIbHOMY BOCIIPUSITHIO MAaTEMAaTUYECKUX 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKACHUM.

Cpedcmeom 0ocmudiceHus Smux pe3yibmanmos A611emcs:

cUcTeMa 3aJJaHui YIeOHUKOB;

npeJicTaBlIcHHas B yYeOHMKaX B IBHOM BHUJC OpraHU3allys MaTepraa 1o MPUHIIUIY MHHHIMAaKCa;

UCII0JIb30BAaHUE COBOKYITHOCTH TEXHOJIOTMH, OPUCHTHPOBAHHBIX HAa Pa3BUTHE CAMOCTOSTEIBHOCTH M KPUTHYHOCTH MBIILICHHMS:
TCXHOJIOI'UA HpOGHeMHOFO Auanora, TCXHOJIOrus MMpOAYKTUBHOT'O YTCHU A, TEXHOJIOTHA OLICHUBAHUA.

MeTanpeaMeTHbIMH pe3yJbTaTaMH U3y4deHUs Kypca «MateMmatukay sBisieTcsi (OpMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX JEHCTBUN

Yvy):

PervasTusubie YYJI:

7-9-11 Knaccwt

CaMOCTOSITETILHO  0OHapyscusams #  (PoOpMyIHpoBaTh y4eOHYIO TIpoOJieMy B KIACCHOW U WHAWBUAYaJbHOW Y4eOHOM
NEeATENIbHOCTH;



- 8bl0GUcaMb BEPCUU PEIICHUsS NPOOJEMbl, OCO3HABaTh KOHEYHBIA pe3yJbTaT, BBIOMpATh CPEACTBA JOCTHXKEHHS LEId W3
MPEIJIOKEHHBIX WJIM UX HCKATh CAMOCTOSATEIBHO;

- cocmaenams (MHIAUBUAYAJIbHO WM B TPYIIE) IUIaH PEIIeHHs Mpo0sieMbl (BBIIIOTHEHUS IPOEKTA);

- paboras TO NPEIJOKEHHOMY WIM CaMOCTOSITENIbHO COCTaBIEHHOMY IUIaHY, UCHOIb308AMbHAPAY C OCHOBHBIMU U
JOTIOTHUTEIIbHBIE CPEJICTBA (CIIPaBOYHAs JTUTEPATYpPA, CIOKHBIEK MPUOOPHI, KOMIIBIOTED);

- NIaHUpoéams CBOIO MHAMBUIYAJIbHYIO 00pa30BaTEIbHYI0 TPACKTOPUIO;

- pabomams TO CAMOCTOSTEIBHO COCTABICHHOMY IUIaHy, CBEPSASCh C HUM U C LEIBIO JESITEbHOCTH, HCIpPaBiss OUIMOKH,
UCIIOJIb3Ys CAMOCTOSITENIbHO OI00paHHbIE CpeACcTBa (B TOM unciie 1 UHTepHeT);

- CBOOOJIHO 710.1b308ambCsl BbIPAOOTAHHBIMU KPUTEPHUSMU OLIEHKHM U CAaMOOLEHKH, MCXOJs M3 1LIeJId U UMEIOLIUXCS KPUTEPUEB,
pasnuuas pe3yJabTaT U CocoObl ICHUCTBU;

- B XOJI€ MIPEICTABIICHUSI MPOEKTA 0A8amb OYEHK) €r0 pe3ybTaTaMm;

- CaMOCTOSITENIbHO 0CO3HABAMb IPUYUHBI CBOETO YCIIeXa WIIM HEeyCIeXa U HaXOIUTh CIIOCOOBIBBIX0/1a U3 CUTYallUH HEYCIIEXa;

- yMemb oyeHums CTENEHb YCIEIIHOCTH CBOEH MHAMBUAYaTbHON 00pa30BaTEIbHON AEeSTEIbHOCTH;

- J1aBaTh OIICHKY CBOMM JIMYHBIM Ka4eCTBaM U YepTaM XapakTepa («KakKoB s»), ONPEACNISITh HAPBIEHUS CBOET0 Pa3BUTHS («KAKUM S
X0Yy CTaThy, «4TO MHE JIJISl TOr'0 HAJIO CAENATh)

Cpeocmeom opmuposanus pecynamusnvix YV ciyocam mexnonoeus cucmemHo-0essmeabHOCMHO20 N00X00a HA 2Mane u3yyeHus

HOB020 MAmMepuana u mexHoi02us OYeHUBanus 00paz08amenbHblx 00CMUNCeHULl (Y4eOHbIX YCnexos).

Ilo3nasamenvnuvie YY/I:

7-9-11 knaccwl

— AHAU3UPOBAMb, CPABHUBAMb, KAdccuduyuposams u 0606ujams GaKThl U SIBICHUS;

— ocyujecmenams CpaBHEHHUE, CEPUAIMI0 M KIACCU(]DHKAIIMIO, CAMOCTOSTEIHLHO BhIOMpAas OCHOBAaHUS M KPUTEPHUH JUISl YKA3aHHBIX
JIOTUYECKUX OIepaIuii; CTPOUTh KIIaCCU(PHUKAIINIO MyTEM JUXOTOMHYECKOTO JIeJieHus (Ha OCHOBE OTPHUIIAHUSA );

— cmpoums JOTUIECKH 0O0OCHOBAHHOE PAcCyKICHHUE, BKIIIOYAIOIEEe YCTAHOBJIECHUE TPUUYNHHO-CIIEICTBEHHbBIX CBA3EH;

— c030a8amb MaTEMAaTHYECKUE MOJIENH;

— COCTaBJISITh TE€3UCHI, PA3JIMYHBIE BUABI TUIAHOB (TIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3oBsiBaTh MH(POpPMAIKIO U3 OJHOTO BUIA B
Ipyroi (Tabmauily B TEKCT, AMATPaMMy H MIp.);

— 8bIYUMbIGAMb BCE YPOBHU TEKCTOBOM MH(MOpPMAIIHH.

— yMemb onpeodensimb BO3MOXKHBIE HCTOYHUKH HEOOXOJHMMBIX CBEJICHHM, MPOU3BOAMTH IMOWUCK HH(POpMAIUU, aHAIU3UPOBATH U
OLICHUBATH €€ JOCTOBEPHOCTb.



— MOHUMAs TMO3UIMI0 JIPYTrOro 4YelioBeKa, paziuuams B €ro peuu: MHEHHE (TOYKY 3pEHHs), N0Ka3aTelbCTBO (apryMEHTHI), (aKThl;
TUINIOTE3bl, aKCUOMBI, T€OpHH. [[7s 3TOro CaMOCTOSITEIBLHO HCMOJb30BaTh PA3IUYHBIE BHUBl YTCHHS (M3ydyaroliee, MPOCMOTPOBOE,
03HAKOMUTEIBHOE, TOUCKOBOE), TPUEMBI CITYIIIAHUS.

— caMOMY c030a8amb UCTOYHUKH MHGOPMALUU PA3HOTO THUTA U JJIS Pa3HBIX ayAUTOPH, cOOM01aTh UHGOPMAIMOHHYIO TUTUEHY U
npaBuiia MHPOPMALIMOHHOMN 0€30MaCHOCTH;

— YMembUcCnoib308ams KOMIBIOTEPHbIE 1 KOMMYHHKAIIMOHHBIC TEXHOJIOTUU KaK MHCTPYMEHT JJIs JOCTUKEHUS CBOUX Iieiell. YMeTh
BBIOMpATh aJIeKBaTHBIC 3a/laue NHCTPYMEHTAJIbHBIC MPOTPAMMHO -allllapaTHhIE CPEJCTBA U CEPBUCHI.

Cpeocmeom popmuposanusi mo3HaBaTeabHbIX Y'Y [ ciiyxkaT yueOHbIN MaTepuan U Mpexae BCEro MPOJIyKTUBHBIE 3aJjaHUs YUeOHUKA,
MO3BOJISFOIIUE MPOJBUTATHCA MO BCEM IIECTU JIMHUSAM PA3BUTHUSL.
1-a JIP — Ucnonw3oBaHue MaTeMaTHYECKUX 3HAHUM JJI PEUICHUS Pa3TMYHBIX MAaTeMaTHYECKUX 3a7a4 M OICHKU TMOJYyYCHHBIX
pEe3yIbTaTOB.
2-51 JIP — COBOKYITHOCTh YMEHUH T10 UCIIOIB30BAHUIO JIOKA3aTEIbHON MaTeMaTUICCKON peUH.
3-s1 JIP — COoBOKYITHOCTh YMEHHUI 10 padboTe ¢ HHOpPMAILIUEH, B TOM YUCIIC U C PA3IMYHBIMU MaTeMaTHYECKUMU TEKCTaMHU.
4-5 JIP — YMeHus UCTOIb30BaTh MaTEMaTHYECKHUE CPEJICTBA IS M3YUYCHHS U OTIMCAHUSI PEAJIbHBIX TIPOILIECCOB U SIBJICHUM.
5-s JIP — He3aBUCUMOCTB U KpUTHUHOCTH MBIIIJICHUS.
6-a JIP — BoJjist 1 HACTOMYHUBOCTE B JOCTHKEHUHU LIEJIH.

Kommynuxamuenvie YY/I:

7 — 9-it knaccwt

— CaMOCTOSITEIBLHO 0p2aHU306bl6amMsb YIeOHOE B3aUMOJICHCTBHE B IpyIINe (ONpenesaTh OOIIre eI, T0TOBAPUBATHCS APYT C APYTOM
U T.J.);

— OTCTaWBas CBOIO TOYKY 3PEHUS, NPpUBOOUMb apeyMerHmbl, IOATBEPK1as uX (pakramu;

— B JIUCKYCCHHU YMemb8blO8UHYMb KOHTPAPTYMEHTHI;

—  YUUTBCS KPUMUYHO OMHOCUMbBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM HpU3HABAMb OIIMOOYHOCTH CBOEr0 MHEHHUA (€Cld OHO
TaKOBO) U KOPPEKTHUPOBATH €r0;

— TIOHUMAs TO3UIIUI0 APYroro, paziuiams B €ro peyu: MHCHHE (TOYKY 3pEHHS), JOKA3aTeIbCTBO (apTyMEHTHI), (PaKThI; THIIOTE3HI,
AKCHUOMBI, TEOPHH;

— YMemb B3TJIAHYTh HA CUTYAIUIO C MHOU MO3UIIMHU U 00208apusamuvcsi ¢ TIOABMUA UHBIX TTO3UITUH.

Cpeocmeom Gopmuposanisi KOMMYHUKATUBHBIX Y Y]] ciy:kaT TEXHOJOTHS TPOOJEeMHOro auaiora (moOyKIaronuid U IO BOISITAN

JIAAJIOT) ¥ OpraHu3aIus padoThl B MaJIbIX IPyMIax, TAKKe UCIOJb30BAHNE HA YPOKAX 3JIEMEHTOB TEXHOJOTHHU MPOAYKTUBHOT'O YTEHHUS.

IIpeamerHsble:



1) ymenue paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (CTPYKTypUpPOBaHHE, U3BJICUCHIE HEOOX0AMMOM HH(OPMAIUK ), TOYHO ¥ TPAMOTHO
BBIPA)KaTh CBOM MBICIIM B YCTHOM M HMUCBMEHHON pe4M, MPUMEHSS MATEeMaTHYECKYI0 TEPMUHOJOTHIO U CHUMBOJIMKY, MCIOJb30BATh
pa3nuyYHbIC SA3bIKM MaTEMATHKU (CIOBECHBINA, CUMBOIMYECKUH, rpaduyeckuii), 0OOCHOBBIBATh CYKIEHUS, TPOBOJAUTH KIAcCU(UKALHUIO,
J0Ka3bIBaTh MaTEMAaTUYECKUE YTBEPKICHUS;

2) BianeHWe 0a30BBIM MOHATUHHBIM allapaToOM: UMETh MPEACTABICHUE O YUCIIC, BIAJCHUE CHMBOJIBHBIM SI3bIKOM alreOpbl, 3HAHUE
AIIEMEHTAPHBIX (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEN, (DOPMUpPOBAHUE MPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEallbHOM
MUPE U O Pa3IuYHbIX CIIOCO0AX UX U3yUEHHUsI, 00 OCOOEHHOCTSX BBIBOJIOB M IPOrHO30B, HOCAIIUX BEPOSATHOCTHBIN XapaKTep;

3) yMeHHE BBINONHATH anreOpanveckue MpPeoOpa3OBaHMs PAIMOHAIBHBIX BBIPAKCHUN, MPUMEHATh WX JUISl PEUICHHUS Y4eOHBIX
MaTeMaTUYeCKUX 3aJ1a4 U 3a/1a4, BOZHUKAIOUIUX B CMEKHBIX YUEOHBIX MPEIMETaX;

4) yMeHHE T0JIb30BaThCS MATEMATHYECKUMHU (OpMysaMH U CaMOCTOSTENBHO COCTABIATH (DOPMYIIbI 3aBUCUMOCTCH MEKITY
BEJIM YMHAMHU Ha OCHOBE 00OOLIEHUS YACTHBIX CIIy4aeB U dKCIIEPUMEHTA;

5) yMmeHue pemiath JUHEWHBbIC W KBaJpaTHbIC YPAaBHCHHS M HEPABCHCTBA, a TaK)Ke MPUBOJIUMbBIC K HUM ypaBHCHHS, HEPABEHCTBA,
CUCTEMBI; MPUMEHSITh Tpaduueckre NpPeNCTaBICHUS JIs PEUICHUS U MCCIEAOBAHUS ypAaBHEHHM, HEPAaBEHCTB, CUCTEM; IMPUMEHSTH
MOJIYYeHHbIE YMEHHUSI IJIs1 PEIICHUS 3a]]a4 U3 MaTEeMaTHKHU, CMEXHBIX MPEIMETOB, TPAKTUKU;

6) oBIaJcHUWE CUCTEMOM (YHKIIMOHAIBHBIX MOHATHH, (YHKIMO HAJbHBIM SI3BIKOM W CHMBOJIMKOH, yMEHHE CTPOUTH rpaduKku
(GyHKIMM, ONUCBHIBaTH HX CBOMCTBA, HCIOJB30BaTh (PYHKUMO HAJIbHO-TpaUyecKue MpeICTaBICHUs JJIs ONHUCAaHUS U aHaJIN3a
MaTeMaTUYECKUX 3a/1a4 U pealIbHbIX 3aBUCUMOCTEI;

7) oOBJageHHE OCHOBHBIMHU CIIOCOOAMU NPEICTABIICHHS U aHAN3a CTATHCTUYECKHUX JaHHBIX; YMEHUE PEllaTh 3a/1a4d Ha HAXOXKICHUE
YaCTOTHI M BEPOSITHOCTH CIIy4allHBIX COOBITHIA;

8) yMeHHe IPUMEHSTh U3YYCHHBIC MTOHATHS, PE3YJIbTAThl U METOIbI IIPH PELICHUH 3a/1a4 U3 Pa3IMYHBIX pa3iesioB Kypca, B TOM YHCIIC
3a]1a4, HE CBOJSLIUXCS K HEMOCPEACTBEHHOMY ITPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

V.Coaepkanue yaeOHOro npeaMera «AJjreopa»
7 —9 kyaccoB
e 7 Kjacc:

1. BbIpaikeHus, TOKIeCTBA, yPABHEHUS.
UucnoBbie BhIpakeHHsI ¢ nepeMeHHbIMU. [Ipocteiine npeoOpa3oBaHus BBIpaKEHUN. YpaBHEHHE, KOpeHb ypaBHeHUs. JIMHeitHOe
ypaBHEHHE C OJTHOM NepeMeHHON. Pelienne TeKCTOBBIX 3a7]a4 METOI0M COCTaBJICHUsI ypaBHEHUM. CTaTUCTUUECKUE XapaKTEPUCTUKHU.
OcHosHas yenb — CHUCTEMATH3UPOBATh W OOOOIIUTH CBEJCHUS O MpeoOpa30BaHMSIX anreOpandecKUX BBIPAKCHUA W PEIICHUU
YPaBHEHUU C OJTHOW MEPEMEHHOM.



[lepBas Tema Kypca 7 Kjiacca SBJISIETCS CBSI3YIOIIMM 3BEHOM MEXIY KypCOM MaTeMaTUKH 5—6 KJIacCoB U KypcoM anreOpsl. B Helt
3aKPEIUISIOTCS. BEIYMCIIUTEIILHBIE HABBIKA, CUCTEMATU3UPYIOTCS U 0000IIAI0TCS CBEJICHUS O MPE0oOPa30BaHUAX BBIPAXKEHUN U PEIICHUU
YPaBHECHUM.

HaxoxieHue 3HauYeHHI 4MCIIOBBIX U OYKBEHHBIX BBIpAKEHUW AT BO3MOXXHOCTH MOBTOPUTH C yYAIIUMUCS MpaBWiia JEUCTBUU C
palMOHAIBLHBIMUA YWCIAaMHU. YMEHUS BBIMOJHATh apu(PMETUUECKUE JCHCTBUSI C pallMOHATIBHBIMU UYWCIAMU SIBISIIOTCS OMOPHBIMU IS
Bcero kypca anre0pnl. CieayeT BBISICHUTb, HACKOJIBKO TMPOYHO OBJAJEIN UMM y4Yalllhecs, U B cliydae He0OX0AUMOCTH OPraHU30BaTh
MMOBTOPEHUE C 1ETbIO JINKBUJIAIINY BBISIBICHHBIX MTP00eEIOB. Pa3BUTHIO HABBIKOB BBIUMCICHUHN JOJIKHO YJIENATHCS CEPhE3HOE BHUMAHUE U
B JIaJIbHEUIIIEM MPU U3YYCHUU APYTUX TEM Kypca aareOphl.

B cBs3u ¢ paccMoTpeHrEM BONPOCa O CPAaBHEHMM 3HAYCHUN BBIPAKEHHUMN PACIIMPSAIOTCS CBEICHUS O HEPABEHCTBAX: BBOJATCS 3HAKU
HEPABEHCTB, JACTCA MOHATHE O JIBOMHBIX HEPABEHCTBAX.

[Ipu paccMoTpenun npeoOpa3zoBaHHil BhIpakeHUM (POpMabHO-OMEPATUBHBIE YMEHUS OCTAlOTCS HAa TOM JK€ YPOBHE, ydalllhecs
MMOJJHUMAIOTCS HA HOBYIO CTYIIEHb B OBJAJICHUHM TE€OpHUEH. BBOIATCA TMOHATHS «TOXKIECTBEHHO PAaBHBIC BBIPAXKEHHUS», «TOXKIECTBOY,
«TOXECTBEHHOE MPe0Opa30BaHUEe BhIPAKEHUNY, COJIEPKAHNE KOTOPBIX OYJET MOCTOSHHO PACKPBIBATHCS U YIyONIAThCS MPU U3YUECHUU
npeoOpa3oBaHUN Pa3IUYHBIX alNreOpandyecKux BbIpakeHUH. [loguepkuBaeTcsi, 4YTO OCHOBY TOXIECTBEHHBIX MPe0oOpa3oBaHUI
COCTaBIISAIOT CBOMCTBA JCMCTBUM HaJl YMCIaMU.

YcunuBaeTcss posib TEOPETHUYECKUX CBEJACHUM TPH paccMOTpeHUU ypaBHeHUH. C 1elbl0 00ecredeHuss OCO3HAHHOTO BOCIIPHUSATHS
yUYaIlUMHUCS aJITOPUTMOB PEIICHUS YPaBHEHH BBOJIUTCS BCIIOMOTATEIbHOE MOHATHE PAaBHOCHUJIBHOCTH YpaBHEHHH, OPMYIUPYIOTCS U
Pa3bACHSIOTCS Ha KOHKPETHBIX MIPUMEPAX CBOKWCTBA PABHOCUIBHOCTH. JlaeTCsl MOHATHE JTUHENHOIO YPABHEHUS U UCCIIENYETCS BOIPOC O
qHCIIe ero KopHei. B cucreme ynpaxkHeHHH 0c000e BHUMAaHKE YAEIAETCS PEIICHUIO ypaBHEHUI BUAa ax = Drpu pasnudyHbIX 3HAYCHHUSIX
a u b. TIpogomkaercs pabora mo GOPMHUPOBAHUIO y YUAIMXCSA YMEHHUS HCIOJIb30BaTh alapaT YpaBHEHUH KaK CPEACTBO IS PEIICHHS
TEKCTOBBIX 3aJ7la4. YPOBEHb CI0KHOCTH 3aJ1a4 3/IECh OCTAETCSl TAKUM K€, KaK B 6 Kjacce.

N3ydeHnne TeMbl 3aBepIIaeTCs 03HAKOMJICHHEM YYAIIUXCs ¢ MPOCTEHIIMMHU CTATUCTHUYECKUMH XapaKTEPUCTUKAMU: CPETHUM aprudme-
THYECKUM, MOJIOM, MEJIMAHOW, pa3MaxoM. Y4Yalllhecs AOJDKHBI YMETh MCIIOJIb30BaTh 3TH XAPAKTEPUCTUKHU U1 aHAJIM3A PSJa TaHHBIX B
HECJIOKHBIX CUTYyalUsIX.

Konmponvhwix pabom: 1
2. CreneHb ¢ HATYPAJbHBIM NOKa3aTeJIEM.
CteneHb ¢ HATypaJIbHBIM MOKa3aTesieM U ee cBoicTBa. OqHowieH. OYHKIUU Y = X2, y = X3H ux rpaduKy.

OcHosHast yenb — BBIPAd0TaTh YMEHUE BBITIOIHATD ICHCTBUS HAJl CTEIICHSIMHU C HATYPaJIbHBIMH TTOKA3aTEIISIMHU.

B manHo# TemMe maercs onpeIelieHUe CTEIICHN ¢ HaTypaJbHBIM IMOKa3aTeneM. B kypce MaremaTrku O Kiacca ydJamimecs yKe BeTpeda-
JIUCh C IPUMEPAMU BO3BEJICHUS YUCEI B CTENEHb. B CBSI3M C BBIYMCICHUEM 3HAYCHUW CTEIEHM B 7 KJacCce JIAaeTCSIPE/ICTaBICHU €
HAXOXKJICHUM 3HAYEHHUM CTEMNEHW C TMOMONIIBI0 KaJIbKyJsTOpa. PaccmaTpuBarOTCs CBOMCTBA CTENEHMW C HATYPAIbHBIM MOKA3aTEIEM.
Ha npumepe JI0Ka3aTeIbCTBA CBOWMCTB CTENEHM Y4YalllMeCs BIIEPBbIC 3HAKOMSTCS C JIOKA3aTeJIbCTBAMH, MPOBOJUMBIMH Ha



anredpanyeckoM Marepuaie. CBONCTBA CTENEHU C HATypalbHBIM IMOKA3aTEJIEM HAXOAAT NPUMEHEHUE MpPU YMHOKEHUHU OJHOUWICHOB
U BO3BEJICHUU OJHOYJIECHOB B CTeNeHb. [IpM HaXOKIE€HUM 3HAUEHUI BBIPAKEHUM, COAEP)KAIUX CTENEHH, 0COO00€ BHHUMAaHHUE CIEAYeT
0o0paTUTh Ha MOPSAOK AEHCTBHIA.

Paccmotpenne QyHKIMI y = X%, y = X°IMO3BONAET IPOJOIDKHTE paboTy Mo (OPMUPOBAHUIO YMEHHIH CTPOMTH M YHTaTh IpapuKH
Qynkiumii. BaxxHo 00paTHTh BHMMAHHE y4YallMXCs HAa OCOOEHHOCTH Tpaduka (QyHKIMHM y = X2 rpaduK HPOXOAUT Yepe3 HAyaso
KOOpJUHAT, 0cb OYSBIAETCS €r0 OCbI0 CUMMETPHUH, IPAPUK PACTIONOKEH B BEPXHEN MOTYIIIIOCKOCTH.

YMenune cTpouth rpaduku GyHKIMA y = X1 y = X°HCIONB3yeTes IS O3HAKOMIIEHHS yIAIIUXCS ¢ TpaQUIeCKUM CIIOCOOOM PELICHHUS
YPaBHEHUM.

Konmponvuwix pabom: 1
3. MHoro4/eHsl.

MmuorouneH. Cro)kxeHue, BBlYUTaHUE U YMHOKEHHE MHOTOUJIEHOB. Pa3nojkeHne MHOTOYJIeHOB HA MHOKUTEIH.

OcHogHas yeib — BbIPA0OTATh YMEHUE BBITOIHATH CI0KEHHUE, BBIYMTAHUE, YMHOKEHHE MHOTOUJICHOB U Pa3JI0’KEHNE MHOTOUYICHOB
Ha MHOKUTEJH.

Jlannass Ttema wurpaer (QyHIaMEHTalIbHYI0 pOJib B (POPMUPOBAHMM YMEHHUS BBIIOJHITH TOXKJECTBEHHbIE MPEeoOpa3oBaHUs
anrebpanueckux BoipaxkeHuit. Gopmupyemeole 31ech popMaTbHO-ONEPATUBHBIE YMEHUS SIBJSIOTCS OMOPHBIMU MPU U3YYEHUU JIEUCTBUM C
paIlMOHANILHBIMU APOOSIMU, KOPHIMU, CTETICHSIMU C PAlIMOHATBHBIMU ITOKA3aTEISIMU.

N3ydeHne TeMbl HAUMHAETCS C BBEJCHUS MOHITUII MHOTO4YIEHA, CTAHAAPTHOIO BHUJA MHOTOWIEHA, CTEIEHH MHOrowieHa. OCHOBHOE
MECTO B 3TOM TEME 3aHUMAIOT AIITOPUTMBbI JEHCTBUI C MHOTOYJIEHAMH — CJIOKEHUE, BBIUNTAHUE U YMHOKEHUE. YUaluecs A0JKHBI 10-
HUMAaTh, UTO CYMMY, Pa3HOCTb, IPOU3BEAEHNE MHOTOWICHOB BCErAa MOXKHO IIPEACTABUTh B BUJE MHOTOWIEHA. JIeMCTBUS CI0KEHUS, BbI-
YUTAHUS 1 YMHOXKEHUSI MHOTOWICHOB BBICTYIAIOT KaK COCTAaBHOM KOMIIOHEHT B 3aJJaHUSAX Ha NPeoOpa3oBaHUs IENbIX BbIpakeHuid. [1o-
ATOMY HEIEIecO00pa3HO MEePEeXOUTh K KOMOMHUPOBAHHBIM 33JJaHUSIM MPEXKIIE, YEM YCBOCHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMAaHHUE B 3TOM TeME yIEseTCs Pa3IoKeHUI0 MHOTOYWICHOB HA MHOYKUTEIH C TTOMOIIBI0 BBIHECEHUSI 32 CKOOKH OOIIIETO
MHOXXHTEISL U C IOMOIIBI0 TpynnmupoBKH. COOTBETCTBYIONIME MTPeoOpa3oBaHms HAXOAAT IIMPOKOE MPUMEHEHHE Kak B Kypce 7 Kiacca,
TaK U B IOCJEAYIOUINX Kypcax, 0COOEHHO B JIEHCTBUSAX C pallMOHAIBHBIMU JAPOOSIMHU.

B nanHoil Teme yuarmiuecs BCTpEUYaloTCsl ¢ MpUMEpaMM UCIOIb30BaHUSl pacCMaTpUBaEMbIX MpeoOpa30oBaHU MPH PELICHUH Pa3HO00-
pa3HBIX 33J1a4, B YACTHOCTHU NP PELICHUU ypaBHEHUI. DTO MO3BOJSAET B XO/1€ U3yUEHUS TEMBI MPOJIOJDKUTH paboTy 1Mo (OPMUPOBAHUIO
YMEHHS PEllaTh YpPaBHEHMS, a TAKKE peulaTh 3aJa4yd METOJOM COCTABJICHMS YpaBHEHUN. B 4uCIIO yrpa)KHEHUI BKIIOUYAIOTCSI HECIIOXK -
HBIE 33J]aHUs Ha J10KA3aTENbCTBO TOXK/IECTBA.

Koumponvuwix pabom: 1
4.  @opMyJbl COKPALLIECHHOT0 YMHOKEHHMS.

®opmynsl (a + b)? = a?> £ 2ab + b? (@ £ b)*= a® £ 34’ + 3ab? £ b3, (@ £ b) (@® + ab + b?) = & b3 TIpumenenue popmyn

COKPAILIEHHOTO YMHOKEHHUS B IPE0OPa30BAHUAX BBIPAKEHU.



Ocnoeénas yenb — BbIPadOTATh YMEHHE MIPUMEHATH (POPMYJIIBI COKPAIIEHHOTO YMHOXXEHUS B IPE0Opa30BaHUAX IIEIBIX BHIPAKEHUN B
MHOTOYJICHBI M B PA3JI0’)KEHUU MHOTOWICHOB HA MHOXKHTEIIH.

B nanHO# Teme nmpopomkaeTcs paboTa mo GopMUPOBAHUIO Y YUAIIMXCS YMEHHS BBITIOJHATH TOKIACCTBEHHBIE TIPE0Opa30BaHUS ENbIX
BIpakennii. OCHOBHOE BHUMAHHUE B TeMe yaensercs popmynam (a - b) (a +b) = a? - b?, (a £ b)? = a? + 2ab + b? Yuamuecs n0mKHbI
3HATh 3TH (HOPMYJIBI M COOTBETCTBYIOIIUE CIOBECHBIC (POPMYIUPOBKH, YMETh MPHUMEHATh UX KaK «CJEBa HAIMpaBO», TaK M «CIpaBa
HAJIEBOY.

Hapsay ¢ yKa3aHHBIMM pacCMaTpHBalOTCs Takxke Gopmyisl (a = b)® = a3+ 3a%b + 3ab?> £ b3 a® £ b% = (a £ b) (@® + ab + b?). Ognaxo
OHHU HaXOJIAT MEHbIIIEE MPUMEHEHHE B Kypce, MO3TOMY HE CIEAYEeT U3IIUIIHE yBIEKATHCS BBIMOJHEHUEM YIPaKHEHUH Ha UX MCIIOIH30-
BaHUE.

B 3akirounTeNbHON YacTH TEMBI pacCMaTPHUBACTCS MPUMEHEHUE PA3IMYHBIX MPUEMOB PA3TIOKEHUSI MHOTOYWICHOB HA MHOXHUTEIH, a
TaKXKe MCIIOIH30BaHNE MMPEOOPA30BAHMI LIETBIX BRIPAKEHUH /ISl PEIICHUS IUPOKOT0 Kpyra 3ajad.

Koumponvuwix pabom: 2
5. ®yHKUMH.

®dyHKIMA, 001acTh onpenencHus Gyakiuu. Beraucienne 3HaueHnit Gyaknuu mo Gopmyne. ['papuk ¢pyakuuu. Ipsmas npomnopimo-
HAJBHOCTH U ee rpaduk. JIuneiinas GpyHKIUS U ee rpaduK.

Ocnoenas yenb — O3HAKOMHTH yUYANIUXCA C BaKHEUIIMMH (DYHKIIMOHATBHBIMHA TOHATHSIMH U C TpauUKaMHu MPSMOU MPOIIOPIIHO-
HAJIBHOCTH Y JIMHEWHOW (pyHKIMK 001IIeTo BU/IA.

JlaHHast TeMa SIBISIETCS] Ha4a IbHBIM ATAIlOM B CHCTEMATHUECKON (PYHKIIMOHAIBHON MOTOTOBKE YUAIIMXCsl. 371€Ch BBOJSATCS TaKUe T10-
HATHSI, KaK QYHKIIHS, apTyMEHT, 001acTh onpeneicHus GyHKuun, rpaguk GyHKinu. OyHKIHS TPAKTYETCs KaK 3aBUCUMOCTH OJTHOM TIe -
PEMEHHOM OT JIpyrou. Yuamiyuecs moJIydaroT IepBOe MPEeACTaBIeHNUE O croco0ax 3aaanus GyHKIuu. B maHHON TeMe HaunHaeTcs pabora
10 OPMUPOBAHUIO Y YUALTUXCSA YMEHUN HAXOAHUThH 10 (popmyse 3HaueHUE (QYHKIIUHU 110 U3BECTHOMY 3HAUYCHHUIO apryMEHTA, BHITOTHSTH
Ty K€ 3a71auy 1o rpaduKy 1 pemarh 1o rpaduky oOpaTHYIO 3a/1a4y.

OyHKIMOHAIBHBIC TIOHATHUS MOJIYYal0T CBOK KOHKPETH3AIMIO NIPH M3yUYECHUU JTHHEHHOW (PYHKIMM M €€ YaCTHOTO BHJA — MPSIMOM
MPOIMOPIIMOHATLHOCTH. ¥ MEHHSI CTPOUTH ¥ YUTATh TPpaPuKy dTUX (PYHKIUN MTUPOKO MUCIIONB3YIOTCS KaK B CAMOM Kypce anreOphl, Tak U B
Kypcax reoMeTpuu U (GU3HKHU. YUaliuecs JOJKHBI MOHUMAaTh, KaK BIUAET 3HAK KOd(h(UIMEeHTa HAa pacmoyioKeHHWe B KOOPJIWHATHOMN
iockocTr rpaduka Gynknun y = Kx, rae u K # 0, kak 3aBHCHT OT 3Ha4CHHIK U0 B3auMHOE pacroiokeHne rpaduKoB ABYX (YHKITHI
Bugay = kx + b.

dopmupoBaHue BceX GyHKIMOHATBHBIX MOHATUNA M BHIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TAK)KE M3yYCHHE KOHKPETHBIX (PyHK-
A COMPOBOXKIAIOTCS PACCMOTPEHHUEM MPUMEPOB PEATbHBIX 3aBUCHMOCTEH MEXIy BEIMUYUHAMH, UYTO CIIOCOOCTBYET YCHUIICHUIO
MPUKJIATHON HAMIPABICHHOCTH Kypca anreOphl.

Koumponsnuvix pabom. 1
6. CucreMbl JJUHEHHBIX YPABHEHUIA.



Cucrema ypaBHeHni. PemieHue cucteMsl IBYX JTMHENHBIX YPABHEHUN € IBYMs IEPEMEHHBIMU U €70 TEOMETPUYECKAsT NHTEPIIPETA M.
Pemnrenne TEKCTOBBIX 3a/1a4 METOAOM COCTABJIEHUS CUCTEM YPABHEHU.

OcHogHas yenb — O3HAKOMUTH YYAIIUXCS CO CIIOCOOOM DPEIICHHs] CHUCTEM JMHEHHBIX YpaBHEHUW C JABYMsI MEPEMEHHBIMH, BbIpa-
00TaTh yMEHHE pelIaTh CUCTEMbI YPaBHEHUN U IPUMEHSThH UX MPU PEIICHUN TEKCTOBBIX 3a/ad.

N3ydeHne cucTeM ypaBHEHHI pacnpenensaercs Mexay Kypcamu 7 1 9 kiaccoB. B 7 kinacce BBOAUTCS MOHATUE CUCTEMBI U paccMaTpH -
BAIOTCSI CUCTEMBI JIMHEUHBIX YPABHEHUM.

N3n0xeHne HAUMHAETCS ¢ BBEACHUS MOHATHUS «IMHENHOE YPABHEHHE C IBYMs IEPEMEHHBIMUY». B cUCTEMY ynpaKHEHUI BKIKOYAKOTCS
HECJIOKHBIE 3aJJaHNs HAa PEIICHNE JINHEMHBIX YPABHEHUN C IByMs] IEPEMEHHBIMU B LIEJIBIX YUCTAX.

dopmupyeTcs yMeHue CTpouTh rpaduk ypaBHeHusia + Dy = ¢, rue a # 0 wim b# 0, npu pa3nuuHbIX 3HaUeHUSX «, b, c. BBenenue rpa-
¢uyeckux o0pazoB a€T BO3MOXKHOCTh HATJISIZIHO UCCIEA0BATh BOMPOC O YHUCIE PEIICHUI CUCTEMBI IBYX JIMHEHHBIX YpaBHEHUH ¢ JBYMs
MIEPEMEHHBIMH.

OCHOBHOE MECTO B JAaHHOM TEME€ 3aHMUMAET HW3YYEHHUE AQITOPUTMOB PEIIEHUS CHUCTEM [BYX JIMHEHHBIX YPaBHEHUH C JBYMs
NEPEMEHHBIMU CIIOCOOOM MOACTAHOBKHU U CIIOCOOOM CIIOKeHUs. BBeieHne cucteM mo3BojsieT 3HAUUTEIbHO PACIIUPUTh KPYT TEKCTOBBIX
3a/lay, peniaeMbIX C MOMOIIBIO amnmapaTta anreopsl. [IpumeHneHne cuctem ympouaeT mpoliecc nepeBoja JAaHHBIX 3aJa4d ¢ OOBIYHOIO
A3bIKa HA SI3bIK YPABHEHMIA.

Koumponvuwix pabom: 1
7. IloBTOpEHMeE.
OcHosnas yenv. IIoBTOpUTH, 3aKpenUTh U 00001TUTH OcHOBHBIE 3Y H, moyueHnHbie B 7 Kiacce.
Koumponvuwix pabom: 1

e 8 KJjacc:

1. PaunmonajbHbIe JPOOH.
PanmonanpHas npoOb. OcHOBHOE CBOWCTBO npobu, cokpaimienue apodeit. ToxxaecTBeHHbIE MpeoOpa3oBaHus  pallMOHAIBHBIX

. k
BbIpakeHUt. DyHKIIUA y = — U ee Tpaduk.
X

OcHosHas yenb — BBIPA0OTaTh YMEHHE BBITIONHITH TOXKIACCTBEHHBIE MPE0OPA30BAHMS PAIIMOHATHHBIX BBIPAKCHHI.

Tax xkak AEHCTBUS ¢ PaMOHATBLHBIME JPOOSMU CYIIECTBEHHBIM 00pa30M ONMHPAIOTCS HA JIEWCTBHUS C MHOTOYJICHAMH, TO B HA4aje TEMbI
HE0OXO0IMMO TTOBTOPHUTH C yUAITUMUCS MTPE0oOPa30BaHUS [IETBIX BEIPAKCHU.

['maBHOE MECTO B JAHHOW TeME 3aHUMAIOT AJTOPUTMBI ACHCTBUI ApOOSMH. Ydamuecs JODKHBI MOHUMAaTh, YTO CYMMY, Pa3HOCTH,
MPOM3BEACHUE M YacTHOE NpoOeil Bcerja MOXKHO MPEJCTaBUTh B BHE ApoOu. [IpmoOperaeMble B JaHHOW TeME YMEHHS BBITOTHITH
CJI0’K€HHE, BBIYMTAHHE, YMHOXKEHUE U JIeJIeHue ApoOel SIBIAIOTCS OMOPHBIMU IpPeoOpa3oBaHUAX APOOHBIX BbipakeHUi. [loatomy um



cleqyeT ynenuTb ocoboe BHMMaHue. HenenecooOpa3zHO mepexoauTh K KOMOMHUPOBAaHHBIM 3aJaHMSM Ha BCE JECHCTBHS C ApOOSAMHU
npexJie, 4eM Oylly YCBOEHbl OCHOBHBIE aJITOPUTMbI. 3aJlaHUs HA BCE JEHUCTBUSA C APOOSIMU HE JOJKHBI OBITh M3JIUIIHE TPOMO3JIKUMU U
TpyaoeMkuMu.IIpn HaxoxaeHUM 3HA4YeHH OpoOed MaroTcs 3aJaHusl Ha BBIYHMCIECHHS C NMOMOLIBIO KalbKynsTopa. B pgaHHOU Teme
pacCIIMPSIOTCS CBEIEHUS O  CTAaTUCTHUYECKUX  XapaKTEPUCTHUKAX. BBoauTcs ~ moHATHE CpEeAHEro TapMOHHMYECKOIO psiaa

o K
MOJIOKUTENIbHBIX uncen. M3yueHne TeMbl 3aBepIaeTcsi paCCMOTPEHUEM CBOMCTB rpadukadyHKIuu y = —.
X

Konmponvnwix pabom: 2

2. CTeneHb € HeJbIM MOKAa3aTeJaeM. JJIEMEHTbl CTATHCTHKH.
CreneHb ¢ LENbIM TMOKa3aTeneM M ee cBoicTBa. CTaHAapTHBIM Buja uuciia. HadanbHbie cBeeHUs 00 OpraHu3alvi CTAaTUCTUUYECKUX
HUCCIIEIOBAHUM.
OcHoeHas yenb — BBIPAOOTaTh YMEHHUE MPUMEHATH CBOWCTB, CTEMEHHM C IIEJbIM IMOKa3aTeJIeM B BBIYMCIICHUSX U MPeoOpa3oBaHUSIX
chopMUpOBaTh HauaJbHbIE TIPEACTABICHUS O COOpE U TPYNIUPOBKE CTATUCTUYCCKUX JTAHHBIX, UX HATJISTHOM MHTEPIPETAIUY.
B sToil Teme opMynHpyrOTCS CBOMCTBAa CTENEHH C IIEJBIM IOKa3aTejaeM. MeToa J0Ka3aTelibcTBAa 3TUX CBOWCTB IMOKA3bIBACTCS Ha
NpUMEpPEe YMHOXKEHUSI CTENEHENW C OJIMHAKOBBIMU OCHOBAaHUSIMM. J[aeTCsi MOHSATHE O 3alKMCH 4YMcia B CTaHAApTHOM Buje. [IpuBonstcs
pUMEPHI KCTIOJIb30BAHMSI TAKOM 3alUCH B (PU3HKE, TEXHUKE U IPYTHX 00JACTAX 3HAHUH.
VYyamuecs noiy4daloT HadajdbHbIE MPEICTaBICHUS 00 OpraHU3aIMU CTATUCTHYECKUX HcciieqoBaHUN. OHU 3HAKOMSITCS C MOHATHUSAMH
reHepaJbHOM U BEIOOPOUYHOM COBOKYIMHOCTH. [IpuBOASTCS MpUMEpHl IPEICTABIEHUS CTATUCTUYECKUX JAHHBIX B BUJE TAOJIUI] 4acTOT U
OTHOCHUTEJIBHBIX YACTOT. YUalIUMCA MPeJIaraloTcs 3aaHus Ha HaX0XKACHHUE 10 TaOJIMIIe YaCTOT TAKMX CTATUCTUYECKUX XapaKTEPUCTHK,
Kak cpenHee apudMeTndeckoe, Moja, pazmax. PaccmaTpuBaeTcst BOMpOC O HAMISIAHOW MHTEPHIpPETAllUUd CTaTUCTUYECKON MHpOpMaIuu.
W3BecTHBIC ydamuMcs CIIOCOObI HATJISTHOTO MPEICTaBICHUS! CTATUCTUYECKUX JAHHBIX C TTIOMOIIBIO CTOJIOYATHIX H KPYTOBBIX IHATrpamMM
pacmupstoTCs 3a CUET BBEACHUS TaAKUX MOHATUMN, KaK MOJIUTOH U THCTOrpamMMa.
Koumponvuwix pabom: 1

3. KBaapaTHble KOpPHH.

[Tonsitne 06 mpparmoHanbHBIX Yrciax. OOmMe cBeAeHUsT O NEHCTBUTENBHBIX Yuciax. KBaapatHeiii kopeHb. [loHATHE 0 HAXOXKICHUHU
npUOTMKEHHOTO 3HAYEeHHS KBajgpaTHoro KopHs. CBoiicTBa KBaapaTHBIX KopHeE#l. I[IpeoOpa3zoBaHus BBIPAXKEHHM, COAEPKAIINX
KBa/ipaTHble KOpHH. DyHKIMS y = /x , ee cBoiicTBa U rpaduk.

OcHosHas yenb — CHUCTEMATH3WPOBATh CBEACHHUS O PAIlMOHANBHBIX YHCIAX W JaTh MPEACTABICHHE 00 HUPpPAIMOHATIBHBIX YHUCIAX,
pacuIMpuB TEM CaMbIM MOHSTUE O YHCIE; BbIpaOOTATh YMEHHE BBINOJHITH MPEOOpa30BaHUS BBIPAKEHUM, COJIEpKAIIUX KBaJpaTHbIC
KOPHH.

B nanHOl Teme yuaiuecs MOJy4aroT HAYaJIbHOE MPEJCTABICHHE O MOHSATHUU AeHCTBUTENbHOro uncia. C 3Toi 1enbio 00001arTcs
M3BECTHBIE YYAIIUMCS CBEAECHHUS O PAIMOHAIBHBIX YnciaXx. JlJisi BBEACHHS MOHITUS UPPALMOHATIBHOTO YUCIIA UCIIOJIb3YETCS HHTYUTUBHO



MIPEACTABIECHNE O TOM, YTO KaXKAbId OTPE30K UMEET JUIMHY U NOTOMY KaKJIOM TOYKE KOOPAMHATHOM IPSIMOM COOTBETCTBYET HEKOTOPOE
yuciio. [loka3zpiBaeTcs, 4TO CyIIECTBYIOT TOUKH, HE UMEIOLME PALIMOHAIBHBIX adcLucc.

IIpu BBEAEHUY NOHATHS KOPHS MTOJIE3HO O3HAKOMUTD YYaIIUXCs C HAXOKIECHUEM KOPHEN C MOMOIIBIO KAJIbKYJIATOPA.

OcCHOBHOE BHUMAHHE YAENAETCA MOHITHIO apu(PMETUYECKOTO KBaJPATHOTO KOPHS M CBOMCTBAM apU(PMETUUYECKUX KBAAPATHBIX KOPHE.
Jloka3pIBalOTCSI TEOPEMBl O KOPHE M3 MPOU3BENECHUS U JpOOH, a TaKXKe TOXKIECTBO Ja? = la|, KOTOpBIE MOMY4YarOT NPUMEHEHHE B
npeo0pa3oBaHUsAX BBIPAKEHUH, COAEpXKAIIMX KBajapaTHble KOpHH. CrnenuanbHOe BHUMAHHUE YIENSETCS OCBOOOXKIECHUIO OT
4 a
Vb Vb e
KOPHH, YaCTO MCIIOJIB3YETCS KaK B CAMOM Kypce anreOphl, Tak U B Kypcax reOMeTpHH, alreOpbl M Hayall aHaJIu3a.

[popomxkaerca paboTa Mo pa3BUTHIO (yHKIMOHAILHBIX OPEACTABICHUI yuamuxcsa. PaccmarpuBatores GyHkius 6 =+/6, ee cBoiicTBa U

HUPpPAIUOHAJIBHOCT B 3HAMCHATCIIC I[pO6I/I B BBIPAKCHHUAX BUOA . yMeHHer€O6pa30BBIBaTB BBIpAKCHUA, COACPIKAIINUC

rpadux. IIpu u3ydeHnu GyHKIUM y = +/x IOKa3bIBAETCS €€ B3aUMOCBA3b ¢ QYyHKIHMEH y = X2, T1e X > 0.
Koumponvuwix pabom: 1

4. KBanpaTHbie ypaBHeHHs.
KBanpatHoe ypaBHeHue. dopmynia KOpHEH KBaJpaTHOrO ypaBHEHHs. PellieHune palMoHAIbHBIX ypaBHEHHU. PerieHue 3amay, mpuBO-
IAIIUX K KBaAPATHBIM YPABHEHUSAM U NPOCTEUIINM PALIMOHAIBHBIM YPABHEHUSIM.
OcHosHas yenb — BBIPA0OTATh YMEHUS PEIllaTh KBaJpPAaTHBIE YPaBHEHUS W MPOCTEHIINE pallMOHATIbHBIE YPABHEHUS U MPUMEHATh UX K
pPELIEHUIO 3a1a4.
B Hauane TemMbl NpUBOAATCS MPUMEPHI PELLICHHS HEMOJHBIX KBAIPATHBIX YPaBHEHUN. DTOT MaTepHuall cucreMaTusnpyercsa. Paccmarpu-
BAIOTCS aJITOPUTMbI PEIICHUS HEMOJIHBIX KBaJAPATHBIX YPAaBHEHUN PA3IMYHOTO BUAA.
OCHOBHOE BHHMAaHHME CIeyeT YeIUTh PEICHUI0 ypaBHEHUH Bua ax’+ bx + ¢ = 0, rae a # 0, ¢ ucnoap30BaHueM (OpMyIIbl KOopHeil. B
JAHHOM TeMe ydaluecs: 3HaKoMmsTcs ¢ hopmyrnamu Buera, BhIpa)KarOIUMH CBSI3b MEXKy KOPHSMH KBaJpaTHOTO YpPaBHEHUS U €0 KO-
sbdunmenramu. OHM HCMIONB3YIOTCA B JaJbHEHIIEM MPHU JI0KA3aTEIbCTBE TEOPEMBbl O PA3NIOKEHMHM KBAJPATHOTO TpeXuwieHa Ha
JIMHEMHBIE MHOKHUTENH.
VYyamuecs 0BIaJ€BaIOT CIIOCOOOM pelIeHus IPOOHBIX PAIlMOHATBHBIX YPABHEHHM, KOTOPHI COCTOWT B TOM, YTO PEIICHHE TaKUX ypaB-
HEHHUM CBOJMTCS K PEUICHUIO COOTBETCTBYIOIIMX LIENbIX YPABHEHUH C MOCIEAYIOIINM UCKIIFOUEHUEM ITOCTOPOHHUX KOPHEH.
N3ydeHne n1aHHOM TeMbI MMO3BOJISIET CYIIECTBEHHO PACIIMPUTH anmnapar ypaBHEHUH, UCIIOJIb3YEMBIX I PEHICHUS TEKCTOBBIX 3a]1a4.
Konmponvneix pabom: 2

5. IloBTOpEHMe.

OcnosHas yenw. IIoBTOpUTH, 3aKpenuTh U 00001UTh OCHOBHBIE 3Y H, moyueHHsbIe B 8 Kitacce.
Konmponvuwix pabom: 1



e 9 Kuacc
1. HepaBencrtBa.

HucnioBele HEPABEHCTBA U UX CBOMCTBA. [I0UIEHHOE CI0KEHUE U YMHOKEHUE YHUCIOBBIX HEPABECHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM
MEPEMEHHON U UX CUCTEMBI.
OcHoéHnasi  yenb — O3HAKOMUTH YYAIIMXCS C MPUMEHEHUE: HEPAaBEHCTB JIJIs OIICHKM 3HAYCHUM BBIpaKEHUU, BbIPAOOTATh YMEHHE
pelaTh JIMHEHHbIE HEPaBEHCTBA C OJHOM MEepeMEeHHON M ux cucteMbl. CBOWCTBA UYMCIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha
KOTOPOM OCHOBAHO PEIICHUE JIMHEWHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOM. T peMbl O MOWIEHHOM CJI0KEHUU U YMHOKCHUU HEPABEHCTB
HaXOJUTh MPUMEHEHHUE MPU BBINOJIHEHUHM MPOCTEHIINX YNPaKHEHUI Ha OIEHKY BBIPAXXEHHUM MO METOAY rpaHull. BBOAATCS MOHATHUS
a0COJIFOTHOM TOTPEITHOCTH U TOYHOCTH MPUOTUKEHUS, OTHOCUTEILHOU MOTPENTHOCTH. Y MEHHS TTPOBOIUTH JACAYKTUBHBIC PACCYKICHUS
MOJIy4aloT Pa3BUTHE KaK MPHU J0KA3aTEeJIbCTBAX YKAa3aHHBIX TEOPEM, TaK M MpPU BBHINOJIHEHUM YIOPAXKHCHUN Ha JOKa3aTesbCTBa
HEpPABEHCTB.
B cBa3u ¢ pemieHMeM JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHO: JAeTCsl IOHATHE O YHCIOBBIX IPOMEXKYTKAX, BBOASATCS
COOTBETCTBYIOIIIME Ha3BaHUS M 0003HaueHHUA. PaccMOTpeHMIO cHCTeM HEpaBEHCTB OJIHOM MEPEMEHHOM MpeIIIecTBYeT O3HAKOMIICHUE
YUYaIIUXCS ¢ TOHATHIMU TIEPECEUEHUs U 00bEeIMHEHNUS MHOXKECTB.
IIpu peuieHnM HEPaBEHCTB UCIIOJIB3YIOTCS CBOMCTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsCHIIOTCS HA KOHKPETHBIX IPUMEpax.
Ocoboe BHUMaHHE CJIEIyeT YICIUTh OTPabOTKE YMEHHs pellaT NpoCTeWIne HepaBeHCTBa Buaa ax >b, ax <b, ocraHoBuBIIHCH
CrienMajibHO Ha ciydae, korjpaa <0,
B »TOli Teme paccMmaTpuBaeTCsl TAKKE PELICHUE CUCTEM JIBYX JIMHEWHBIX HEPABEHCTB C OJHOW INMEPEMEHHOM, B YAaCTHOCTH TAaKHX,
KOTOPBIE 3alIMCAaHbI B BUJE JBOMHBIX HEPABEHCTB.
Konmponvroix pabom: 1

2. KBaapaTtuuHasi pyHKIMS.
®yukuus. CpolicTsa Qpynkumii. KBagpaTuslii Tpexunen. Pasnosxkenne KBaapaTHOro TpexdieHa Ha MHOxuTend. DyHkius y = ax? + bx +
c, ee cBoiicTBa u rpaduk. CteneHHass QyHKITHUSI.
OcHosHas yenb — PACHIMPUTHh CBEJACHHS O CBOMCTBaX (PYHKITMH, O3HAKOMUThH YYAIIUXCS CO CBOMCTBAMHU W T'pa(UKOM KBaJIpaTUIHOU
¢byakun. |
B nadane teMbl cucteMaTu3MpyOTCS cBeAeHUs O QyHKIuUAX. [IoBTOPSAIOTCS OCHOBHBIC MOHATHS: (YHKIHSI, apTyMEeHT, 00JacTh Ompe-
nenennst Gpynkmun, rpaduk. J[aroTcs moHATHS O BO3pacTaHWM W yObIBaHMHM  (DYHKIMH, TPOMEKYTKAaX 3HAKOMOCTOSHCTBA. leM



caMbIM co3jaaeTcs 0a3a AJii YCBOEHHMsSl CBOMCTB KBaJpaTUYHOM M CTENEHHOW (DYHKIMI, a TakkKe s JanbHEHIIero yriyOneHus
(YHKUMOHAIBHBIX NPEICTABIECHUI IPU U3YUEHUH Kypca anreOpbl 1 Hayall aHaIu3a.
[ToAroTOBUTENBHBIM IArOM K U3YYEHHIO CBOMCTB KBaJpaTUUHON (DYHKLIMM SABIISAETCS TakKe€ PACCMOTPEHHE BOIpOca O KBaJIpaTHOM
TPEXWIEHE M €ro KOPHAX, BBLACICHUM KBajJpaTa [BYWICHA W3 KBAJAPATHOTO TPEXWICHA, PA3JIOKEHHHM KBAaJAPATHOIO TPEXUYIEHA Ha
MHOYUTEIIH.
U3ydenne KBagpaTHUHONW (QYHKIMU HAYMHAETCA C PACCMOTpeHHs (QYHKIHMH y = ax’, ee CBOWCTB M 0COOEHHOCTEH rpaduka, a TaKKe
JIPyrUX 4acTHBIX BUIOB KBaJpaTUYHON (GyHKIMHM — QyHKIMH y = ax? + b, y = a (x - m)%. DTu cBeieHUs UCIIONB3YIOTCS IPU U3YYEHUN
CBOMCTB KBaJIpaTUUHOM (DYHKIMU OOIIEro BUAA. BaxkHo, 4TOOB! yuamuecs HOHsIH, 4To rpaguk GyHKuuH y = ax? + bx + ¢ MoxkeT ObITh
noJydeH u3 rpaduka QyHKIUM y = ax>C HOMOIIBIO JBYX HapalelbHbIX HepeH0CcoB. [IpueMbl moctpoeHus rpadguka GyHKIMHE Y = ax> +
bx + c oTpabaThiBaloTCs Ha KOHKpETHBIX mpumepax. Ilpu 3Ttom ocoboe BHMMaHUE CleAyeT yAEIUTh (POPMUPOBAHUIO Y YyHAIIUXCS
YMEHHMS yKa3bIBaTh KOOPJIMHATHI BEPIIUHBI TapaboIibl, €€ 0OCb CAMMETPHUH, HAIIpaBJIeHHe BETBEH Mapalobl.
[Ipu u3yueHHUH STOW TEMbI NalbHEHIee pa3BUTHE MOJYy4aeT YMEHHE HAaXOAWUTh MO TpaduKy MPOMEXKYTKH BO3pACTaHUS U yObIBaHUS
(GyHKIMH, a TAaK)Ke MPOMEKYTKH, B KOTOPHIX (YHKIIUS COXPaHSIET 3HAK.
VYyamuecs 3HaKOMSTCS CO CBOWCTBAMH CTENEHHON (PYHKIMU y = X'IPU YETHOM U HEUETHOM HATypaJlbHOM MoKa3aTene 1. BBogutcs
NOHATUE KOPHSA ra-il cteneHu. OHU MOJIY4YaroT MPEACTABICHUE O HAXOXKJICHHHM 3HAYEHUW KOPHS C MOMOIIBI0 KAIBKYJISATOPA, MPUYEM
BbIpa0OTKAa COOTBETCTBYIOIIUX YMEHHUH HEe TpeOyeTcs.
Koumponvuwix pabom: 1
3. HepaBeHcTBa ¢ 0/1HOIi MepeMeHHOM

Lenbie ypaBHeHus. J{poOHble palioHadbHble ypaBHeHUs1. HepaBeHCcTBa BTOPOIL cTETIEHH ¢ OHOM NepeMeHHoi. MeTo ] MHTepBaioB.
OcHosHas yenb — CHUCTEMATU3UPOBATH U OOOOIIUTH CBENCHUS O PEIICHHH IIENIBIX M JAPOOHBIX pallMOHATBHBIX YpPaBHEHUU C OJHOU
niepeMeHHOii, cOpMHUpPOBaTh YMEHHUE pelIaTh HEPABEHCTBA BUIA ax> + bx + ¢ >0 mmm ax? + bx + ¢ <0, rae a # 0.
B aToli Teme 3aBepiaeTcs U3ydeHUE palliOHAIBLHBIX YPABHEHUH ¢ OJHOM IIepeMeHHON. B CBS3M ¢ 3THM IIPOBOIUTCS HEKOTOpOe 00001I1Ie-
HUE U YTIIyOJIeHHE CBeJIeHUN 00 ypaBHEHHSIX. BBOASTCS MOHATHSA 1I€J0T0 PAIIMOHATBFHOTO YPABHEHUS M €T0 CTEIICHU. YYalluecs: 3HaKO-
MSTCS C PELICHUEM YPAaBHECHUM TPEThEW CTENEHH M YETBEPTOM CTEIIEHU C MOMOIIBIO PA3JI0KEHUS HAa MHOXHWUTEIW U BBEICHUS BCIO-
MOTATeIbHON TepeMeHHON. Meron pemieHus ypaBHEHUN IyTeM BBEICHHS BCIOMOTATENIBbHBIX IEPEMEHHBIX OYJeT IIHUPOKO
WCIIOJIb30BAaThCS B JATBHEHIIIEM MPU PEIICHUN TPUTOHOMETPUUECKUX, JIOTApU(PMUIECKUX U APYTUX BUIOB YPABHCHHM.
PacumpsroTcsi cBeleHHsl O pEHIeHUU APOOHBIX PAlMOHAJIbHBIX ypaBHEHUW. Y4Yalluecs 3HAKOMSTCS C HEKOTOPHIMU CIEHHAIbHBIMU
MIPUEMaMH PEIICHUS TAKUX YPABHEHHM.
®opMUpOBaHHE YMEHUI pelaTh HEPaBEeHCTBA BUAA ax> + bx + + ¢ > 0 unm ax? + bx + ¢<O, rae a # 0, ocylecTBIseTcs ¢ ONOpPoil Ha
cBeZieHus 0 rpadKe KBaPaTHIHON () YHKITHH.
VYyaniuecs 3HaKOMSTCS ¢ METOJIOM MHTEPBAJIOB, C IOMOLIBI0 KOTOPOI'0 PEIIAIOTCS HECIOKHBIE PAllMOHAIBHBIE HEPABEHCTBA.

4. HepaBeHCTBa ¢ AByMH NepeMeHHbIMHU



VYpaBHeHHe ¢ IBYMs MepeMeHHBbIMH U ero rpaduk. CucteMbl ypaBHEHUM BTOpoW cTeneHu. PemieHue 3agad ¢ MOMOIIBIO CHCTEM
ypaBHEHUN BTOPOU cTeneHu. HepaBeHCTBA ¢ 1ByMS IIEPEMEHHBIMU U UX CUCTEMBL.
OcHosHas yeno — BbIpaOOTaTh YMEHUE PEIIATh MPOCTEHIINE CUCTEMBI, COJAEPKALIMUE YPABHEHUE BTOPOW CTENEHU C ABYMs MEPEMEH -
HBIMH, U TEKCTOBBIE 3a7]a4M C MMOMOILbIO COCTABJICHHUS TAKUX CUCTEM.
B naHHOW TeMme 3aBeplIaeTcsl U3yYEeHUE CUCTEM YPaBHEHHUH C AByMs NepeMeHHbIMU. OCHOBHOE BHUMAHHE YAENSAETCA CHCTEMaM, B KO-
TOPBIX OJTHO U3 YPaBHEHUH IIEPBOM CTEIEHHU, a APYro€ BTOPOM.
W3BecTHBIN yyanmmcs cnocod MoJACTaHOBKU HAaXOJUT 3ECh JajbHellIee MPUMEHEHUE U TTO3BOJISET CBOJUThH PEUICHUE TAKHX CUCTEM K
PELIEHUIO KBAIPATHOTO YPABHEHUS.
O3HakoOMJIEHHE YyYalllUXCs C MpPUMEpPaMU CUCTEM YPaBHEHHI C JIByMsl MEPEMEHHBIMH, B KOTOPHIX 00a ypaBHEHHUs BTOPOW CTEIEHH,
JOJIKHO OCYILIECTBIISITBCA C IOCTATOYHOM OCTOPOKHOCTBIO M OTPAHUYUBATHCS MPOCTEUIIMMU TPUMEPAMH.
[IpuBneueHre U3BECTHBIX YUYalIUMCs TpaUKOB MO3BOJSET MPUBECTU MPUMEPHI IpadUueCcKOro perieHus cucteM ypaBHeHuil. C momo-
b0 TpadUUeCKUX MPEJICTABICHUNH MOXHO HATJISIHO TMOKa3aTh YYallUMCS, YTO CHUCTEMBI JBYX YPaBHEHHH C JBYMS MEPEMCHHBIMH:
BTOPOM CTETIEHU MOTYT UMETh OJIHO, JIBA, TPU, UETHIPE PEILICHUS UJIX HE UMETh PEIICHUM.
Pa3paboTanHblii MaTeMaTHUYECKUI anmapat MO3BOJISIET CYIIECTBEHHO PACIIUPUTH KJIACC COAEPKATEIBHBIX TEKCTOBBIX 3a/1ay, perIaeMbIX
C ITIOMOIIBIO CUCTEM YPaBHEHUU.
N3ydeHue TeMbl 3aBEpIIACTCs BBEICHUEM ITOHATUN HEPABEHCTBA IBYMs IIEPEMEHHBIMU U CUCTEMbI HEPABEHCTB C JBYMS [IEPEMEHHBIMU.
CBenenust o rpadukax ypaBHEHUU C JBYMS TMEPEMEHHBIMH MCIOIB3YIOTCS TMPU WUIIOCTPALMM MHOXECTB PEIICHHH HEKOTOPBIX
IIPOCTEUIIINX HEPABEHCTB C IBYMS IIEPEMEHHBIMU U UX CUCTEM.
Koumponvuwix pabom: 2

5. DJieMeHThI NPUKJIATHOH MATEeMAaTHKH.

Marematudyeckoe moxaenupoBanue. [IponentHbie pacuersl. [IpubnvxenHbie BbruncieHus. OCHOBHBIE MpaBUiia KOMOMHATOPHKHU.
OTHocuTeNnbHAs YacTOTa W BEPOSATHOCThH ClIydalHOTOo coObiThsA. Knaccudeckoe ompeseneHune BeposTHOCTH. HawanbHble cBefeHUS O
CTaTUCTHKE.

OcHosHas yenb — O3HAKOMHTH yUYaAIUXCS C TIOHATUSIMH MEPECTAHOBKHU, Pa3MEIICHHsI, COUETaHUs M COOTBETCTBYIOMUMHU (HOpMYyJIaMu
JUTS1 IOJICUETA MX YKMCJIa; BBECTH MOHATUS OTHOCUTEIBHON YaCTOThI M BEPOSITHOCTH CIIy4YailHOTO COOBITHSI.

N3yueHne TeMbl HAUMHAETCS C PEMICHUS 3a/a4, B KOTOPBIX TPEOYETCs COCTABUTh T€ WJIM WHbIE KOMOMHAIIUU AJIEMEHTOB U MOACYUTATH
X 49ucio. Pa3bsicHAeTcS KOMOWHATOPHOE MPABHIO YMHOXXEHHs, KOTOPOE HCIIOJIb3yeTCsl B JalbHEWIIeM MpH BbIBoAE (hopmyn mms
MoJicueTa 4Yrclia MEepPeCcTaHOBOK, pa3MeleHnil u couetanuil. I[lpu m3ydeHWM maHHOTO MaTepuaia HeoOXOauMO OoOpaTHUTh BHUMAaHUE
yYaluXxcsli Ha Pa3Iuuve TOHATHNA «Pa3MEIICHHUE» W «COYeTaHue», ChOPMHUPOBATH Y HUX YMEHHE OIpPEAeNATh, O KaKOM BHUIEC KOM-
OMHALMI UJIET peyb B 3a/1a4e.

B nanHOM Teme ydamiuecs 3HAKOMSTCS ¢ Ha4aJIbHBIMU CBEJACHUSIMM W3 TEOPHUU BEPOSATHOCTEH. BBOISTCS MOHATUS «CIydailHOE COOBI-
THE», KOTHOCUTEJIbHAS YaCTOTa», «BEPOSITHOCTh CIy4alHOrO COOBITUS». PaccMaTpuBalOTCsl CTATUCTUUYECKUIM M KIACCUYECKHUM MOJIX0JIbI



K OMNpPEACTICHUIO BEPOSITHOCTU CIy4YalHOrO COObITHSA. BaxkHO 0OpaTuTh BHUMAaHHE yYallUXCsl Ha TO, UYTO KJIACCHYECKOE OMpecsicHUue
BEPOSITHOCTU MOXHO IPUMEHSTH TOJBKO K TAKUM MOJEJISIM PealbHbIX COOBITUM, B KOTOPBIX BCE UCXO/IbI SIBJISIIOTCS PABHOBO3MOXHBIMU.
Konmponvuwix pabom: 1

6. UucaoBble mocjie10BaTeIbHOCTH.
YucnoBbie Mocaea0BaTeIbHOCTU. ApudmeTrnyeckas U reoMeTpuueckas nporpeccuu. @opMysbl M-roujieHa U CyMMBI TIEPBBIX N YJIEHOB
nporpeccun. beckoHeuHo yObIBaroias reoMeTpuyeckasi Iporpeccus.
OcHoeHas yenb — NaTh MOHATHUS 00 apu(PMETHUECKON M IreOMETPUUYECKON MPOTPEeCcCHsiX KaK YHUCIOBBIX MOCIE0BATEILHOCTAX 0CO00T0
BUJIA.
[Ipy W3ydYeHUM TEeMbl BBOAMUTCS TMOHSTHE IOCIEAOBATEIBHOCTH, Pa3bICHSIETCS CMBICT TepMHUHA «N-U YJIEH MOCIe0BATEIbHOCTHY,
BbIpabaThIBAETCS YMEHHE HCIOJIb30BaTh MHACKCHOE 0003HAaUEHHE. DTH CBEJICHHS HOCST BCIIOMOTATEIbHBIN XapakTep M HCIOJIb3YIOTCS
JUTSL U3Y4YEeHUsl apu(PMETHUECKOM U TeOMETPUUECKOM MPOTrpecCui.
Pabora ¢ ¢opmynamu N-TO WieHa U CyMMBI NEPBBIX T'a YJIEHOB IPOTPECCH, MOMHUMO CBOEr0 OCHOBHOTO HA3HAYCHUs, IMO3BOJISCT
HEOTHOKPATHO BO3BPAIATHCS K BBIUMCICHUIM, TOXKIECTBEHHBIM MTPe0Opa30oBaHUSIM, PEIICHUIO YPABHEHUN, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTCsi  XapaKTEpPUCTHYECKHE CBOMCTBA apU(METHUYECKOH M TCOMETPUUECKOM  MpOTrpeccHii, 4YTo  TO3BOJISIET
pacHIMpuTh KPyT MpeiaraeMbIX 3a1ad.
Koumponvuwix pabom: 1

7. IloBTOpEHUE (MTOrOBOE)

OcHosHas yens. TIOBTOPUTSH, 3aKpenuTh 1 00001UTH ocHOBHBIE 3Y H, monydyennsie B 9 kiacce.

VIII. Ilnanupyembie pe3ybTaTbl H3yUeHHsI Y4eOHOT 0 mpeaMeTa «AJiredopa»
Ilo okonuanuu uzyuenus Kypca y4amiuiica 007134ceH yMemyp:

e Auaredpa -7
Hcnonvzosams ipy pEIICHUN MaTEMAaTHUECKUX 3aJ1a4, X 00OCHOBAaHWH M IIPOBEPKE HAWJICHHOTO PEIICHHUS 3HAHHUE O:
- HATyPAIbHBIX, LIEJbIX, PAIIHOHATIBHBIX, UPPALMOHAIBHBIX, JEUCTBUTEIbHBIX YUCIIAX;
- CTENICHU C HATypaJbHBIMU MOKA3ATEISIMU U UX CBOMCTBAX;
- OJHOYJICHAX W MpaBUJIAX JICHCTBUN C HUMU;
- MHOTOWICHAX W MpaBHJIax ACUCTBUN C HUMU;
- opMyJIax COKpaIEHHOTO0 YMHOXEHHS,
- TOXKJECTBAX; METOJaX I0Ka3aTeIbCTBA TOKICCTB;
- JJMHEHHBIX YPABHEHUSX C OJHOW HEU3BECTHOM U METOJIaX UX PEIICHHUS;



- CHCTEMax JABYX JIMHEUHBIX YPABHEHUH C IBYMsI HEU3BECTHBIMU U METOAAX UX PEIICHMUS.
- 8bINOJIHAMb NEUCTBUS C OJHOWICHAMU U MHOTOWICHAMU;

- Y3HA8amwv B BhIpaXKEHUAX (POPMYIIbI COKPAIIEHHOTO YMHOXKEHUS U IPUMEHSITh UX;

- pacKkaaovléams MHOTOUJIEHBI HA MHOKUTEIH;

8bINOIHAMYb TOKAECTBEHHBIE MPE0OPa30BaHUSI LIENIbIX aIre0panvyecKux BhIpaKeHUI;

- 00KA3b18amMb MPOCTEHMIINE TOKIAECTBA;

- HaxoOums YUCIIO COYETAHUHN U YHUCIIO pa3MEIICHHUI;

- pewiams TUHENHbBIE YPABHEHHUS C OJTHOM HEU3BECTHOMU;

- pewiams CUCTEMBbI JIBYX JIMHEHHBIX YpaBHEHUM C JABYMS HEU3BECTHBIMU METOJIOM MOJCTAHOBKH U METOJOM alreOpandecKoro
CIIOXKCHMSI,

- peuiansb TCKCTOBBIC 3a/1a49M C ITIOMOIIbIO JIMHEWHBIX ypaBHeHHfI N CUCTCM,
- Haxooumow pPCUICHUSA <OKU3HCHHBIX) (KOMHCTGHTHOCTHBIX) 3a1a4, B KOTOPBIX UCITIOJB3YIOTCA MATCMATUYCCKUC CPCACTBA,

- co30asams TPOAYKT (pe3yNbTaT TMPOEKTHON JEATENbHOCTH), JUISI HU3YYEHHS] W ONHCAHUS KOTOPOTrO HCIOJIb3YIOTCS
MaTEeMaTHYECKUE CPEICTBA.

— ymemdb TIPeoOPa30OBBIBATh aIreOpanuecKue BhIpaXKEHUS, peliaTh ypaBHEHUS C OJTHON TTEPEMEHHOMT;

— Haxooums 00JACTh ONpeAeseHHs] PYHKIUU, CTPOUTH TpadUK NPIMON MPOTOPIIMOHATIBHOCTH U JIMHEWHON () YHKIINH;
—  BbINOJIHAMb NEUCTBUS HAJl CTEIICHSIMHU C HATYPaJIbHBIMU MTOKa3aTESIMH;

—  BbINOJHAMYb CIIOKEHUE, BBIMUTAHUE U YMHOKEHUE MHOTOWICHOB, pacKiIaJAblBaTh MHOTOUYJIEHBI HA MHOKHUTEIH;

— NpUMeH:ANb (1)OpMy.TII>I COKpAaICHHOI0 YMHOXKCHHUA B Hp606pa3OBaHI/IHX OCJIBIX BI)Ipa}KeHI/Iﬁ B MHOT'OYJICHBI U B PA3JIOKCHUHA
MHOTI'OYJICHOB Ha MHOXUTCJIIN,

— YMembdb PEUIaThb CUCTEMBI JIMHEWHBIX YPABHEHUU C IBYMsI IIEPEMEHHBIMH U IPUMEHSATH UX IIPU PEIIEHUH TEKCTOBBIX 3a/1a4.

e Auredpa-8
Hcnonvzosams ipu pelICHNH MaTEMAaTHYECKUX 3a/1a4, UX 000CHOBAaHWHU U MTPOBEPKE HANIECHHOTO PEIICHHS 3HAHHE O:
- anreOpanyeckoi ApoOM; OCHOBHOM CBOMCTBE Ipo0H;

MpaBuiIaxX JEHUCTBUMN ¢ anreOpandecKuMu Jpo0sMu;

CTETICHSIX C IENBIMH MOKA3aTEISIMU M MX CBOMCTBAX;

CTaHJapTHOM BUJC YMCTIA;

byHKIHUAX Y = kx+b, y= X2, y = K , IX CBOMCTBax U rpaukax;
X

MOHSATUU KBAJIPATHOTO KOPHS ¥ apU(PMETUUECKOTO KBaJPATHOTO KOPHSI;
CBOMCTBaX apu(PhMETUYECKUX KBAJIPATHBIX KOPHEIl;



dyHKIMH y = /X , €€ cBOHCTBAX M rpaduKe;

(dopMyIie 17151 KOPHEH KBAaJPATHOIO YPABHEHUS;

Teopeme Buera nis npuBeAEHHOTO U 00IIET0 KBapaTHOI'O YPABHEHUS;

OCHOBHBIX METOJaX pEIICHUS IEJIbIX pPalMOHANbHBIX YPaBHEHUN: METOAE pPAa3iOKEHUsS HAa MHOXKUTEIM U METOJE 3aMEHbI

HEHU3BECTHOM;

- METOJIE PEIICHUS IPOOHBIX PAIIMOHATBHBIX YPaBHEHUH;

- OCHOBHBIX METO/IaX PEIICHUS CHCTEM paIlliOHAIBHBIX YPaBHECHUH.

- cokpawamys anredpandeckue apoou;

- 8bINOHAMY APUPMETHUECKUE ACHCTBUSA C aNreOpandecKuMu IpoOsSMu;

- UCNOIbL308aMb CBOMCTBA CTENEHEH C IEJIBIMU TTOKA3aTeNIIMU TIPH PEIICHUH 33714,
- 3anucvl@ams YUCIa B CTAHJAPTHOM BHJIE;

- 8bINOJIHAMb TOXKJIECTBEHHBIC TTPEOOPa30BaHUs PAIlMOHABHBIX BRIPAKCHUH;

. k .
- cmpoums rpaduku QyHKIMH y = kx+b, y=X?, y =— M UCHOIL30BaTh UX CBOMCTBA IPU PELICHUH 32/1a4;
X

- guluucaAmy apuMeTHIECKe KBapaTHbIe KOPHHU;

- npumeHsamb CBOMCTBA apu(PMETUUECKUX KBAJIpaTHBIX KOPHEW MPU PEIlIEHUH 3a]1ay;

- cmpoums rpapuK GYHKIUH Yy =+/X U UCHOJB30BaTh €ro CBOWCTBA MPH PEIeHNH 33/1a4;

- peuiams KBaJpaTHbIE YpaBHEHNUS,

- npumensms TEOpeMy Bueta npu peleHuu 3anad;

- peuiamy LEIbIE PallMOHAIbHBIE YPABHEHUSI METOJIOM Pa3I0KEHUSI HA MHOKUTENN U METOJOM 3aMEHbI HEU3BECTHOI;

- pewamsb TPOOHBIE YPaBHEHUS;

- peuiams CUCTEMBI PAllMOHAJIBHBIX YPaBHEHUI;

- peuiams TEKCTOBBIE 3a]1a4 C IOMOIIbIO KBA/IPATHBIX U PALIMOHAJIBHBIX YPABHEHUN U UX CUCTEM,;

- HaxXo00umsv PEUICHUS KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCMOJIb3yIOTCI MAaTEMAaTUYECKUE CPEACTBA;
- co30aéams TPOAYKT (pe3ynbTaT TMPOEKTHOM JEATENbHOCTH), [IJs M3Y4YEHUS M ONUCAHUS KOTOPOrO HCIOJIb3YIOTCS

MATCMATUYCCKHUC CPCACTBA.

YMETH BBITIONHATH TOXK/IECTBEHHBIE TPEOOPA30BaHMUs PAITMOHATIBHBIX BBIPAKCHUH;

UMETh TIPEICTABIICHNE 00 UPPAIMOHATIBHBIX YUCIaX, YMETh BBIMOIHATH IPEOOPA30BaHUA, COACPIKANINX KOPHU;
YMETh pelIaTh KBAIPATHBIE YPABHEHUS, PALIMOHAIIBHBIC YPABHEHHUS U PUMEHSTh UX K PEIICHUIO 33/1a4;

YMETh pelIaTh JUHEHHBIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CUCTEMBI;

MIPUMEHSITH CBOMCTBA CTENIEHU C LIEJIbIM MTOKA3aTEIEM B BBIYMCICHUSIX U MPEOOPA30BaAHUSX;



— HWMCTb HaYaJIbHBIC IPCACTABICHUA O c6ope U I'PpYHNIIUPOBKE CTATUCTUYCCKUX NAHHBIX, UX HaFJDII[HOI\/’I HMHTCpHOpPETaLU.

e Auaredopa-9
Hcnonvzosams pu pelIeHUN MaTEMAaTUUECKUX 3aJ1a4, UX 0OOCHOBAHUM U MIPOBEPKE HAWJIEHHOTO PEIICHHUSI 3HAHUE O:

- CBOMCTBAaX YHUCJIOBBIX HEPABEHCTB;

- METOJAX PELICHUS JIUHEUHBIX HEPABEHCTB;

- CBOMCTBaX KBaJApaTUYHOU QPyHKIUY;

- METOAAX PEUICHUS KBaJAPAaTHbIX HEPABEHCTB;

- METOJE UHTEPBAJIOB ISl PELICHUS PALMOHAIBHBIX HEPABEHCTB;

- METOAAX PEUICHUS CUCTEM HEPABEHCTB;

- cBoMicTBax u rpaduke GyHKIuU y = X" IPU HATYpaIbLHOM N;

- OIPENICJIEHUU U CBOMCTBAX KOPHEU CTETIEHHU N;

- CTENEHSX C PAlMOHAIIBHBIMU MMOKA3aTEIISIMU U UX CBOMCTBAX;

- OMpeJIeJIEHUH U OCHOBHBIX CBOMCTBaX apu(pMeTUUECKOUN mporpeccuu; popMyne i HaX0XKIACHUS CYMMbI €€ HECKOJIBKUX TTePBBIX
YJICHOB;

- OIpeJIeNIEHUH M OCHOBHBIX CBOMCTBAaX reOMeTprUUYecKoil mporpeccun; Gopmysie 1 HaX0XKISHUSI CyMMBI €€ HeCKOJIbKUX MEePBBIX
YJICHOB;

- dopmyIie Il CyMMbI O€CKOHEUHON T€OMETPHUUECKOM POrPECCH CO 3HaMEHATEIEM, MEHBIITUM 10 MOIYIIO €IMHHMIIBL.

- Hcnonv3zoeams CBOWCTBA YUCIIOBBIX HEPABEHCTB ISl TpeoOpa3oBaHusl HEPABEHCTB;

- 00Ka3bi6ams MPOCTECHUIIINE HEPABCHCTBA,

- pewiams TUHENHBIC HEPABECHCTBA;

- cmpoums TpaduK KBAIPaTUIHOW (QYHKIIMHM U UCIIOJIH30BATh €T0 MPU PEIICHUH 33/1a4;

- pewiams KBaJIpAaTHbIC HEPABEHCTBA;

- pewiamsb PALMOHAIBHBIE HEPABEHCTBA METOJOM MHTEPBAJIOB;
peuwiams CUCTEMbI HEPABEHCTB;

cmpoums Tpaduk GyHKIUK y = X" P HATYPAIBHOM NU KCIIOJIH30BaTh €r0 IPHU PEIICHNH 3a/1a4;

HAxXo00ums KOPHH CTEIICHU N,

UCNONb3068aNb CBONCTBA KOPHEU CTENEHU NIIPU TOKIECTBEHHBIX NPe00pa30BaHUsX;

HaxoO0ums 3HAYEHUS CTETICHEH C pallMOHAIbHBIMY MOKA3aTEISIMU;

peutams OCHOBHBIC 33/1a91 HA apU(PMETUIECKYIO U TEOMETPHUIECKYIO IPOTPECCHH;

Haxooums CyMMY O€CKOHEUHOU reOMETPUUYECKON MPOTPECCUH CO 3HAMEHATEJIEM, MEHBIIIUM 110 MOJYJIIO €IMHUIIbI;
HaxoO0ums PEUICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCIOJIb3YIOTCSI MAaTEMAaTUUECKUE CPEICTBA;



- co30asamb TPOAYKT (pe3yJbTaT MPOEKTHON JEATENbHOCTH), JUISI HM3YYEHHsT W ONHCAaHUS KOTOPOIrO HCIMOJIb3YIOTCA
MaTeMaTUYeCKUe CPeICTBA.

TemaTH4ecKoOe IVIAHUPOBAHME C ONMpeaeJIeHNeM OCHOBHBIX BHIOB YUe0OHOM AeATeIbHOCTH.
B TemaTmdeckoM IJIaHMPOBAHHWH pPa3/Ielbl OCHOBHOTO COJEp)KaHUS MO anredpe pa3doWThl Ha TEMBl B XPOHOJOTHH WX W3YYCHHS, 110
COOTBETCTBYIOIIUM yueOHUKaM «Anredpa — 7 », «Anrebpa — 8 », «Anrebpa — 9 ».

OCOOEHHOCTBI0O TEMAaTHUYECKOTO TUTAHHPOBAHMS SIBISETCS TO, YTO B HEM COJIEPKHUTCS ONHMCAaHWE BO3MOXKHBIX BHJIOB
00pa3oBaTeIbHOI 1eATEJIBHOCTH YUAIIHMXCS B IMPOIIECCE YCBOCHUS COOTBETCTBYIOIIETO COACPIKAHUS, HAPABICHHBIX Ha JOCTHKCHHE
MOCTABJICHHBIX 1IeJIel 00ydeHusi. ITO OPUEHTUPYET yUUTENs Ha yCUIICHUE JESITEIIbHOCTHOTO MOJX0Ja B 00YYEHUH, Ha OpPraHU3aIUIo
pa3HoOoOpa3HOl y4eOHOi JesiTeTbHOCTH, OTBEYAIONIEH COBPEMEHHBIM IICHXOJIOr0-TIeIarOTMYeCKUM BO33PEHHUSM, Ha HCIOJb30BAaHUE
COBPEMEHHBIX TEXHOJIOTHH.



IloypouHoe miianupoBaHue no ajaredpe B 8 kiacce

No Tlatsl Homarnee
- Copaepxanue Koxn-Bo OCHOBHEBIE BHJIBI YU€OHOM IEeITCILHOCTU
ypoka AeP HPOBCACHUA | OGopynoBaHue ARt ¥ A
(pa3znaenbl, TEMbI) 4acoB Yy
wiaH | Qakr
I'nasa |. PanuonanbHbieBbipaxkenus. (44 yacos)
1. Panmonansubie 1pobu 1 ITpoexTop,npe3eH §1,Ne4,6,21,22
Tarusl.
2. PanmonansHbie 1pobu 1 Tpenaxépel s §1,Ne 8,10,12.
YCTHOT'O CUETA.
3. OCHOBHOE CBOMCTBO palMOHAILHOM IpoOH 1 ITpoexTop,npe3en §2,Ne28,31,35,63
Tarusl.
4. OcHOBHOE CBOWCTBO pallMOHAILHOM IpooU 1 §2,Ne38,41,43,45
Pacnosnasams 1ienbie parioHaIbHBIE
5. |OcHOBHOE CBOWMCTBO palOHANBHOMN IpooU 1 Pa3zyaTounbIit BBIPAXKEHNS §2,Ne47,49,51,53
9
MatepHa. JPOOHBIE PAIIMOHAILHBIE BHIPAKEHHUS, 56,59
6. CrokeHne U BEIYUTaHHE palnroOHAIBHBIX 1 HpoeKTop,HpeseH MPUBOJIATH TIPUMEPHI TAKUX BI)Ipa>KeHI/II7L §3,N969,71,73
po0Oeiic 0TMHAKOBBIMHU 3HAMEHATEIIIMU Tanusl.
7. CiokeHHe U BEIYUTAaHHE PAIHOHAILHBIX 83,Ne75,77,79
1 9
IpoOeiic OAMHAKOBBIMU 3HAMEHATEISIMU PasnaTounbli Dopmynuposams.
8. |CnoxeHue u BHIYUTAHHE PALIOHALHBIX 1 Martepual onpedenenus: §3,Ne80,82,84,86
IpOGEHC OIMHAKOBBIMH 3HAMEHATEISIMU PaLOHAILHOTO BBIPAXKEHUS, 88,90
9. Ciio’)keHue ¥ BBIYUTAaHUE PALIMOHAIBHBIX 1 JIOITYCTUMBIX 3HAYCHUH ITIEPEMEHHOM, 84,99,100,101
Ipo0eii ¢ pa3HBIMH 3HAMEHATEIISIMH IpoekTop,npe3eH | TOKISCTBEHHO PaBHBIX BHIPAKEHUH,
_ JI0KCHUE U BHIYUTAHHUE PAlHOHAIBHBIX . , ,Ne105,107,
10. |C 1 Tanys TOXIECTBA 84, Ne105,107
npoOel ¢ pa3HBIMU 3HAMEHATEIISIMH PaBHOCUJIbHBIX YPAaBHEHU, 109(1,2)
11. |CrnoeHHe U BRIYMTAaHHE PALMOHATBHBIX 1 P . paLMOHAIBHOIO YpaBHEHMUS, 84,N0109(3,4),
o a31aTOYHBIN
npoOel ¢ pa3HBIMU 3HAMEHATEIISIMH MaTngan CTENIEHUC HYJIEBBIM IOKA3aTEIIEM, 111,113(1-3)
12. |CrnoXeHHE U BBIYMTAHHE PALIMOHATIBHBIX 1 CTETICHU C LEJIBIM OTPULATEIbHBIM 84,Ne113(4-6),
npoOel ¢ pa3HBIMU 3HAMEHATEIISIMH [OKa3aTeJieM, 116,
13. |CnokeHue ¥ BBIYUTAHUE PAITMOHAIBHBIX 1 PaznaTounslii CTaHJAapTHOI'O BM/la YHACJIa, 84, Ne 118,120
JpoOell ¢ pa3HBIMU 3HAMEHATEISIMU Marepuan 00paTHOIT POMOPLOHATBHOCTH;
14. CnoxcevHI/Ie Y BBIYUTAHUE PAllMOHATBHBIX . PasiaTouHbIil 3 ' . . 84, No123,125
IpoGeii ¢ pasHBIMH 3HAMEHATEISIMHU - ceoticmea: OCHOBHOE CBOMCTBO pallMOHATbHON
Apobu,
15. KOHTpOHLHaH paﬁOTa Ne 1 mo Teme 1 Pazpgarounsnil CBOIICTBA CTENEHU C II€JIbIM MMOKa3aTelieM, HOBTOpI/ITB
«PanuoHaJbHbIE IPOOU» MaTepua. . 1-4




VYMHOXEHUE U ACJICHUC pAallUOHAJIbHBIX

16. npobeii. Bo3Benenue parmoHansHOM 1pooH B TIpoeKTop, IpeseH
CTEINEHb TaIusL.
YMHOXEHUE U JeJIEHUE PAllMOHAIBHBIX Tpenaxépb myist

17. npo6eii. Bo3Benenue panmoHansHOM 1pooH B YCTHOTO cuéTa.
CTENEHb
YMHOXEHUE U JCTIEHUE PAIlMOHAIBHBIX

18. npo6eii. Bo3BeneHnue panmoHansHOM 1pooH B
CTEIICHb Pa3ngaTounsnit
YMHOXEHUE U JeJICHUE PallMOHAITBHBIX Marepuan

19. npoOeit. Bo3Benenne paninoHaabHOM 1podu B
CTENEHb
ToxiecTBeHHBICTIPEOOpa30BaHUAPAIIIOHAIBH IpoekTop,npe3eH

20.  |pIXBBIp@KEHHH Talus.

Tpenaxe€pnl g
YCTHOI'O CUCTA.

21. |ToxxnmecTBeHHBICTIPEOOPA30BaAHUSPAITHOHABH PaznaTounsiii
BIXBBIPAKEHUN Marepuan

22. |ToxxnmecTBeHHBICTIPEOOPa30BaHUSPAITHOHAIBH Pasnatounsii
BIXBBIPAXKEHUN Marepuail.

23. |ToxxmecTBeHHBICTIPEOOPA30BAHUSPAITHOHAIBH Tpenaxépsl A1st
BIXBBIPAXKEHUI YCTHOTO Cuéra.

24. |ToxpecTBeHHbIENPEOOpa30BaHUAPALIMOHAIBH Pa3nmatounsrit
BIXBBIPAXKEHUI MaTepuan

25. |ToxnectBeHHblenpeoOpa3zoBaHUSPAUOHATBH PaznaTounsrit
BIXBBIPAXKEHUI MartepHuan

26. |ToxnecTBeHHbIepeoOpa3zoBaHUAPALMOHATBH PaznaTounsrit
BIXBBIPAKEHUMN MaTepua
KontpoabHnas padora Ne 2 mo teme: .

27. PazpaTounsrii
«ToxnecTBeHHbIEC MPEOOPa30OBaAHUA

- MaTeprual
PALMOHAJBHBIX BHIPAKEHUH»

28. |PaBHOCHIIbHBIE ypaBHEHMs. PallnoHanbHbIE Ipoexrop,npe3eH
ypaBHEHUS TaLHsL.

29. |PaBHOCUIBHBIE ypaBHEHUs. PallnoHanbHBIE Pa3zgaTounsiii
ypaBHEHUS Marepual.

30. [PaBHOCUIBHBIE ypaBHEHUs. PallnoHanbHBIE Pa3zgaTounniit
ypaBHEHUS Marepual.

. k
ypaBHEHUH, QYHKIUH Y = — ;
X

npasuia:
CIIOKCHUS,

BbIYMTAaHUAA,

YMHO)KGHI/DI,

JIEICHUS ApOOeii,

BO3BEJICHUS APOOH B CTETICHB;

Yyenoeue paBeHCTBa ApoOu HYIIO.

/[oka3blieamb CBOMCTBA CTENIEHU C IEIbIM
MOKa3aTeJIeM.

Onucvieams TpadUUeCcKUl METO1 pelIeHus
YpaBHEHUH C OJJHON IEPEMEHHOM.

IIpumensims OCHOBHOE CBOMCTBO
paloHaIbHOU ApoOU Ui COKpaIlleHus
1 ripeoOpa3oBaHms IPOOCH.

[TpuBoauTH APOoOH K HOBOMY (00IIIEMY)
3HaMEHATEJIO.

Haxoautb cymMmmy, pa3HOCTb, IPOU3BEICHUCH
JacTHOE JIpo0ei.

BBINOHATE TOXIECTBEHHBIE TPe0Opa3oBaHus
palOHaIbHBIX BBIPAKEHU.
Pewams ypaBHEHMS C IEPEMEHHOU B

3HaMeHarese IPoou.

Ilpumensims CBOKWCTBA CTENEHU C LEIBIM
nokasaresem JUisi mpeoOpa3oBaHus

85, No145,147,
150

85,Ne152,154,
172

§5,Ne156,159,
161

85,Ne163,165,16
7,175

§6,Ne177(1-
4)179(1,2),181(1.
2)

§6,177(5-
8),179(3,4)

§6,N0183,185,18
(1)

§6,N0187(2),189,
191

§7,No208(1-
5),222226

87,Ne224,225

87,No227,228

[ToBTOpUTH
nm.5-7

§8,N0208,210,21
3(1-3)

§7 Ne213(4-
6),216,218,218

87,220,21




31. |CreneHs ¢ LEIbIM OTPULIATEIbHBIM 1 IIpoekTop,npe3eH |BBIPAXKCHUIA. §8,Ne233,235,23
IOKa3aTeyemM Tauusl. 9
32. |CreneHb ¢ 1eIbIM OTPUIATEILHBIM 1 IIpoexTop,npe3en |3anucbléams YUCIa B CTAHAAPTHOM BHJIE. 88
ImoKa3aTejieM Taus. Ne241,243,247
33. |CreneHb ¢ eIbIM OTPUIATEILHBIM 1 Buinoaname noctpoenue u ureHue rpaduka 88,N0249,253,25
oKa3aTeyeM k 5
dyHKIHH Y = —
34. |CreneHb ¢ EIbIM OTPUIATESILHBIM 1 Pasnaroynsiit X 88,Ne257,261,26
IOKa3aTeyemM MaTepual. 4
35. |CBoiicTBa CTENEHH C IEJIBIM ITOKA3aTeIEM 1 Tpenaxeps 11st 89,Ne275,277,27
YCTHOTO CuéTa. 9
36. |CBoiicTBa CTENEHH C IIEJIBIM ITIOKA3aTEIEM 1 89.N\e281,283,28
5
37. |CBoiicTBa cTenEHH € IEJIBIM ITIOKA3aTeIEM 1 ITpoexTop,npe3en 89,Ne287,290,29
Tanusl. 4
38. |CBoiicTBa CTEIEHH C IIEJIBIM [OKa3aTeleM 1 §89,Ne297,299,30
Pa3gaTounnii 1
39. |CBoiicTBa CTEIEHH C IIEJIBIM [OKa3aTeIeM 1 MaTepual. 89, Ne302,303
40. ko IIpoexrop,npe3ex 810,
Dymica y =~ u e€ rpadux 1 - Ne314.Ne316,318
41. k . 5 8§10,
QyHKIMA Y = ; u €€ rpadux 1 Pa3pgatounbrii Ne321,323.325,
" MaTepual. §10
42. |®yakuM Y = — U eé rpadux Tpenaxépsl myis '
M 1 Jormore curn Ne329,332,334,3
36
43. Dynkus y = E U e& rpaduK 1 Pa3zpgarounslii 810,
X Marepual. Ne338,341,343
KonTtpoJabHnas padora Ne 3 o reme: ., |HayuuTbcs mpuMeHSTh NPUOOPETEHHBIE [ToBTOPUTH
44 Pasznarouynsiin v p
" |«PannoHaIbHBIE YPABHEHHSD) 1 MATEDHAT 3HaHUSs, yMEHUS, HABBIKU, B KOHKPETHOU m.8-10
pHat. JIEATEIIbHOCTH.
I'nasa Il . KBagpaTtuble kopHu./lelicTBUTe/IbHBIE YHCaA. (25 yacoB)
— 7
45, CDY{{KHH’I y=X 1 IIpoexrop,npe3eH 811,
u e€ rpaduk Tarus. Onucviéams. TIOHITHE MHOYKECTBA, Ne351,354,369
46. |Dynkuusy = X 1 Paznatounpr | >Y1CMEHTa MHOXCCTEA, _ 811Ne,356,358,3
i eé rpaduk marepuar. Tpexa CITIOCOOBI 3aJJaHUSI MHOYKECTB; 60




47. |Oynximsay = X2 HKEPBI IS
u eé rpaduk YCTHOIO CYéTa.
48. |KBanmparusie kopHU. ApudmMeTnaeckuit ITpoekTop,npe3ex
KBaJPaTHbII KOPEHb Tanus.
49. |KBagparnsie KOpHU. ApuPMETHIECKUT Pa3narounbrit
KBaJPaTHbIN KOPEHb Marepuail.
50. |KBagparubie kopHu. ApudmeTndeckuit Tpenaxépsl st
KBaJIpaTHbI KOPEHb YCTHOTO cuéra
51. |MHOXECTBOH €r0 AIEMEHTHI IpoekTop,pe3eH
Tanus..
52. |MHO€eCTBOHU €TI0 JIEMEHThI Tpenaxepnl s
YCTHOr'O CU€TaA.
53. |[loagmuoxecTBO. Onepanuunan Ipoexrop,npe3eH
MHOKECTBAMH Tarusl.
54, |[logmHuoxecTBO. Onepanuunan Pasmarounsrii
MHOKECTBAMH MaTepHal.
55. |UucnoBeiel IMHOXKECTBA IIpoexTop,npe3eH
Talusl.
56. |YucioBble MHOXECTBa Pa3pgatouHbrii
Marepual.
57. |CBoiicTBaapu(pMeTHYECKOT0 KBaJPaTHOTO ITpoekTop,pe3eH
KOPHS TaLus
58. |CBoiicTBaapu(pMeTHYECKOro KBaJpaTHOTO
KOpH: PaznmaTounsrit
59. |CBoiicTBaapu(pMeTHYECKOro KBaJpaTHOTO Marepuannl.
KOpHA Tpenaxeépnl a4
60. |CoiicTBaapu(hMeTHUUECKOTO KBaIPATHOTO YCTHOTO cuéTa
KOpHS
61. |ToxnmecTBeHHBIE TPEOOpPa3OBAHUS IMpoexrop,npe3eH
BBIPAKEHUI,COIEpKAIIMXKBAAPATHbIE KOPHU Taus
62. |ToxnaecTBeHHBIE TPEOOPa3OBAHUS Paznatounsrit
BBIPAKECHUM,COAECP/KAIMXKBAIPATHBIE KOPHU Marepuail.
63. |ToxaecTBeHHBIE TPEOOPa3OBAHUS
BBIPAKECHUM,COAECP/KAIMXKBAIPATHBIE KOPHU
64. |ToxnaecTBeHHbIE MPeOOpPa3OBAHUS

BLIpa)KCHI/Iﬁ,COI[Cp)KaIJ_II/IXKBaIlpaTHBIC KOpHHU

MHO’KECTBO HaTypaJIbHbIX YUCE,
MHO’KECTBO LEJIbIX YNCEIL,

MHO’KECTBO PAllMOHAJIbHBIX YHCEII,
MHO’KECTBO JCHUCTBUTEIBHBIX YACEI U CBSA3HU
MEK1y ITUMH YHUCIIOBBIMU MHO>KECTBAMMU;
CBSI3b MEXKy OECKOHEUHBIMU JECATUIHBIMU
JIpOOSMH U palliOHATBHBIMH,
MPpPalMOHAIbHBIMHU YHCIIAMM.

Pacnosnasams pannoHalbHbIE U
VUPPALMOHAIIBHBIE YHCIIA.

IIpuBOAUTH IPUMEPHI PALIMOHAIIBHBIX YUCEN U
VPPALMOHAIIBHBIX YUCEL.

3anucvieamsb ¢ MOMOIIBIO (HOPMYIT CBOMCTBA
NEUCTBUH C NEUCTBUTEILHBEIMA YHUCIIAMU.

Dopmynuposams.

onpeoeneHus:

KBaJIPaTHOTO KOPHSI U3 YUCIIA,
apuQMEeTUYECKOTO KBAaPAaTHOTO KOPHS U3
yucia,

paBHBIX MHOKECTB,

MOJIMHOXKECTBA,

nepecedeHrs MHOXKECTB,

00beIMHEHHS] MHOYKECTB;

ceoticmea. GyHKIUU Y = X°, apuMETHIECKOTrO
KBaJJpaTHOTO KOPHS, QyHKIMU Y = NS
Jloka3bIBaTh CBOICTBA apU(PMETHUECKOTO
KBaJJPaTHOT'O KOPHSI.

Cmpoump rpaduku GyHKUUH Y = X2ny = JX.
Ipumensimob oOHATHE ApUPMETUUECKOTO
KBaJJPaTHOT'O KOPHS /7151 BHIYUCIICHUS
3HAQYECHUI BBIPAKECHUM.

Ynpowamu Beipaxenus, coaepixaiye

811, Ne362,365,
366,367

§12,Ne380,384,
386

§12,Ne388,390,
392

812, Ne398,400,
402,404,406

813, Ne410,412,
415

813,427,434, 435

813, Ne430,432,
436

§14, Ned41,444,
462

814, Ne451,454,
457, 459

815, Ne470,474,
486

815,Ne0476,479,
481

816, Ne497,499,
501

816, Ne513,517

816, No518, 519

816,N0520,526

817, Ne528,575

817,Ne530,532,
535,537

817, Ne,564,565,
569,571,573




ToxnecTBeHHble IpeoOpa3oBaHUs

apudMeTHIECKUe KBaIpaTHBIE KOPHU.

817, Ne566,568,

65. BBIpAKEHU,COIePKAIMXKBAAPATHBIE KOPHU 1 Tpenaxépst mist  |Pemath ypaBHEHUS. Ne570,572
ycTHOro cuéra.  |CpaBHHMBATH 3HAYCHUS BHIPAKCHUI.
66. |Dynxums y = /X u eé rpaduk 1 TpoekTop,npesei | BHIMOTHATS MPe0GPa30BaHNIE BRIPAKEHHUIT C 818,
TALW. IpUMEHEHNEM BhIHECEHHS MHOKuTeNs u3-moy | Ne582,584,586,
67 |dynmaun y = N o . f{l;;}lc; 'KOpHH, BHECEHHS MHOKUTEIA IOA 3HAK g 18
Pa3naTouHbIil BEIIOIHITE 0CBOOOXKIEHHUE OT Ne589,591,593
68. DyHKIHSA Y = VX ed rpapux MarepualL. MPPaLMOHAIILHOCTH B 3HAMEHATeNe JpooH, 818, Ne395,597
1 aHAJIN3 COOTHOIICHUIA MEX Ty YUCIIOBBIMU
MHOJKECTBAMH U MX dJIEMEHTaAMH
KonTposabHas padora Ne 4 o reme: . |HayunTbcs npuMeHSTh NMPUOOPETEHHBIE [ToBTOpPUTH
69. . Pa3paTounnii N
«KBaapaTHbie kopHu./leiicTBUTEIbHBbIE 1 MaTepHAL 3HAHUS, YMEHUsI, HABBIKU, B KOHKPETHOU m.11-18
1 () D JICSTCIILHOCTH.
I'nasa I11.KBaapaTubie ypaBHeHus. (26 yacos)
70 KBanparHble ypaBHeHUs. PerreHne HEMOTHBIX 1 IIpoexrop,npesen | Pacno3nasams v MPUBOANUTH TIPUMEPHI 819,
" |kBaJpaTHBIX YpaBHCHHM TaLys. KBaJIpaTHBIX YPABHEHUI pa3TUYHBIX BUIOB Ne618,622,625
7 KsazgpaTHble ypaBHeHMs. Pellenne HemoaHbIx 1 Tpenaxéps st |(MOJHBIX, HEMOJIHBIX, NPUBEAEHHBIX), 8§19, Ne627,628,
" |KBaJpaTHBIX ypaBHCHUI YCTHOTO Cuéra.  |KBaJpaTHBIX TPEXUICHOB. 631, 634
KBanparssle ypaBHeHUs. Pemenne HEMOIHBIX Pa3naTounbIii 8§19,
2. KBaJPaTHBIX YPaBHCHUM 1 MaTepHal. Onucvieams B 0011EM BUJIE pELLICHHUE Neb641,646,648
73, dopMyita KOpHEH KBaJIpaTHOTO YpaBHEHUS 1 Ipoexrop,npe3eH HETIOJHRIX KBAZIpATHRIX YPABHCHILE. 820,Ne658,660,
Tamt. Dopmynuposams. 662
dopMyIia KOpHEH KBaIpaTHOTO YpaBHEHUS i 820,Ne664,671,
74. 1 onpeoeeHus.
— _ |ypaBHeHus nepBoii creneHu, 673,685
75, dopmyra KOpHEH KBaJIpaTHOTO ypaBHEHUS 1 PazgaTounelii KBAJPATHOTO yPaBHEHHUS; 820,Ne667,669,6
_ MatepHal. KBaJIpaTHOTO TPEXUJICHA, 75,677
76. dopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS 1 JIMCKPUMUHAHTA KBAAPATHOTO YPABHEHUSA 1 §20,N687,689,
KBaJIpaTHOTO TPEXUJICHA, 692,694,696
77, Teopema Buera 1 TIpoeKTOp,Pe3eH | kopHst KBALPATHOTO TPEXUICHA; 821Ne708,710,
Tanus. OMKBaJPaTHOTO YpaBHEHMUS, 712,714
78 Teopema Buera 1 TpeHaxeps s 821Ne716,718,
' YCTHOIO CY€Ta. | cgoticmea KBaAPATHOTO TPEXUIICHA; 720,723,
79 Teopema Buera 1 PasnaTounsrii 821Ne732,734,73
' Marepual. 5,738




80. Konmponvnas paboma Ne 5 no meme Paznatounsrit
«Keaopammnuvle ypasHenus MaTepHall.
81. |KBagpaTHbIUTpEXUIICH [Ipoekrop,npe3eH
Tarus.
82. |KBagpaTHbIUTpEXUTIECH Pa3parounnii
MaTepHal.
83. |KBagpaTHbIUTpEXUIECH [Ipoekrtop,npe3en
Talus.
84. |Pemienue ypaBHEHHUI, CBOISIIUXCIK IIpoexTop,
KBaJPaTHBIM YPAaBHEHUSIM MIPE3EHTAITHS
85. |Pemienue ypaBHEHHUI, CBOASIIUXCIK
KBaJPaTHHIM YPAaBHCHUSIM
86. |Pemienue ypaBHEHHUI, CBOAAIIUXCIK o
KBaJPAaTHBIM YPaBHCHUSM PaspaToHbi
- Marepual
87. |Pemienue ypaBHEHHUI, CBOIAIIUXCSIK
KBaJPAaTHBIM YPAaBHCHUSIM
88. |Pemienue ypaBHEHHUI, CBOISIIUXCSIK
KBaJI[paTHBIM YPaBHEHUSIM
89 ParmonanbHble ypaBHEHUS
" |kakMaTemMaTh4YeCcKue MOJIENN pPeabHbIX
CUTYyallUi IIpoexTop,pe3eH
ParmonanbHble ypaBHEHUS TaIus.
%. KaKMaTEMaTH4YEeCKHUE MOJCIIH peaIbHBIX
CUTYallUii
ParmonanbHble ypaBHEHUS
91 KakMaTEeMaTH4YEeCKUE MOJCIIHN peaIbHBIX
CUTYalUN
92, PauvonaneHble ypaBHEHUS J—
KakMaTEeMaTH4YEeCKUE MOJCIIH peaIbHBIX
o Marepual.
CUTYaLHUH
PannonaneHbIe ypaBHEHUS
9. KaKMaTeMaTHUYECKHE MOJIETU PEAIbHBIX
CUTYyaLUH
94, PannonanbHbie ypaBHEHUS Ipoekrop,mpesei

KaKMaTeMaTHU4ECKUE MOJIEIU PEAIBHBIX
CUTYyaLUi

Talus.

meopemy Buera 1 o0paTHy10 €l Teopemy.

3anucvieams 1 10Ka3bIBaTh (OPMYITy KOpHEH
KBaJPaTHOTO yPaBHEHUSI.

HccnenoBaTh KOINYECTBO KOPHEH
KBaJPaTHOTO YPAaBHEHUS B 3aBUCIMOCTH OT
3HaKa ero JMCKPHUMHUHAHTA.

[lokasvieamv meopembi:

Buera (npsimyto u oOpartHy10),

0 Pa3JI0KEHUHU KBAJPATHOTO TPEXWICHA Ha
MHOYUTENH, O CBOMCTBE KBaJPAaTHOTO
TPEXWIECHA C OTPULATEIIbHBIM
JTUCKPUMHUHAHTOM.

Onucvieams Ha IPUMEPAX METOJI 3aMEHBI
MIEPEMEHHOM JJIs PEIICHNS YDaBHEHUM.

Haxooumwv xopHU KBaJIpaTHBIX YPaBHCHUI
pa3IMYHbIX BUJOB.

[Ipumensarts Teopemy Buera u o6parHyto ei
TEOpeEMY.

BhInosHATE pa3nioskeHne KBaJIpaTHOro
TpEXusieHa HA MHOXUTEIH.

Haxoautb KOpHU ypaBHEHHI, KOTOpbIE
CBOJSTCS K KBAJPaTHBIM.

CocTaBnsaTh KBaJIpaTHbIE YPABHEHUS U
YpaBHEHM,

CBOJILIIMECS K KBAJPAaTHbIM,

SBJISIOIIMECS MAaTEMAaTHUECKUMH MOJIEJIIMU
peabHBIX CUTYalui

IToBTOpPUTH
. 19-21

§22,Ne754,769,
770

§22,Ne756,758,7
60

§22,Ne762,764,
766,768

§23,Ne776,778,
780

823,No782,784,7
86

§23,Ne788(1-3),
790,7792(1)

§23,Ne788(4-
6),792(2),795

§23,N0792(3),
793,796

§24,N2804,806,
834

§24,Ne811,813,
818

§24,N2809,820,

824, No 823,825,
828

824,Ne827, 830

824,829,831




95. |Koumponsnasa paboma Ne 6 no meme 1 Pazpgarounslit Hayumrhest npumeHste HpHO6peTeHHH? Hostoputs

«IIlpuMeHeHHe KBAAPATHBIX YPaBHEHUH» Marepuail. 3HAHUA, YMCHHA, HABLIKH, B KOHKPETHON nn.22-24
JESTEIIbHOCTH.
IToBTOpEHUE U cUcTEMaTH3AIUS y4eOHOro marepuasa. (7 4.)

96. |YmpaxHeHHs IS IOBTOPEHHS Kypca 8 1 M O600muTh NpHUOOpeTEeHHbIE 3HaHUS, HaBbIKU U |[IM. Ne71,83,92.
KJ1acca yMeHus 3a 8 Kiacc. Ne95,96

97. |YmpaxHeHUs IS IOBTOPEHUS Kypca 8 1 M HayuuThcst npuMeHATh TPHOOpPETESHHBIC JAM Ne105,110,
KJacca 3HaHMS, YMEHUS, HABBIKH, B KOHKPETHOM 111,115

98. |YmpaxHeHUs /s IOBTOPEHUS Kypca 8 1 M ACATCIIBHOCTH. JAM Nel21,125,
Kjacca 124, 126

99. |YmpaxHeHUs /s IOBTOPEHUS Kypca 8 1 M JAM,Ne157,160,1
Kjacca 81,189

100. |YnpakHeHus s MOBTOPEHUs Kypca 8 1 M JIM
KJlacca Ne204,207,210

101. |YmpaxHeHwus sl MIOBTOPEHUS Kypca 8 1 M M, Ne213,215
KJjlacca

102. HroroBasi KOHTpoJLHast padoTa Ne7 1 Pa3narounbiit HosToputs

MaTrepual. . 1-24




IHoypouHoe miiaHupoBaHue no ajaredpe B 9 kiacce

No c K Jatsr
oJIepKaHue 0JI-BO .
ypoka P IIPOBCACHUA O6opynoBanue OcHoBHbIe BUJIbI yueOHOU nesitenbHOCTH (YY)
(pa3nenbl, TeMbI) 4acoB
wiaH | Qakr
I'naBa |.HepaBencrBa. (20 yacoB)
1. |YucnoBbleHEpaBEHCTBA 1
[poekrop,npesenrant | Pacno3nasams U NPUBOIUTH MPUMEPHI YHCIOBBIX
2. |YwucioBbleHEpaBEHCTBA 1 WSl HEPaBEHCTB,
HEPaBEHCTB C MEPEMEHHBIMU,
3. YUucnoBbleHEpaBEHCTBA 1 Tpenaxe€psnl a4 JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM, ABOMHBIX
YCTHOTO CYETA. HEpPaBEHCTB.
4, OCHOBHBIE CBOWCTBA YMCIIOBBIXHEPABEHCTB 1 [IpoekTop,npe3eHrai
VL. Dopmynuposams.
5. |OcHOBHBIE CBOWCTBA YHUCIIOBBIXHEPABEHCTB 1 Pazgarounbiit onpeoenenus. CpaBHEHHS JIBYX YUCE,
Marepuai. pelIeHNs HEPABEHCTBA C OJHOU IIEPEMEHHOIA,
CrnoxeHue 1 yMHOKEHUE YHCIIOBBIX
6. (};M . TMpoekrop,npeserrar |PABHOCHIBHBIX HEPABEHCTB, ) }
HEPABCHCTE. UNCHUBAHUC SHAYCHUA yisl. pELIEHUs] CUCTEMBI HEPABEHCTB € OJHOMN MIEPEMEHHOI,
BBIpAKCHUA 00J1acTH OTIpeIeTICHUST BEIPAKCHHUS;
7 CrnoxeHue 1 yMHOKEHUE YU CIIOBBIX
' HepaBeHCTB. OLEHUBaHKE 3HAYEHUS 1 c80Uicmea YMCIOBbIX HEPABEHCTB,
BBIPAXKCHUA PasnaToumbrit CIIOKEHUS U YMHOKEHUS YHCIIOBBIX HEPABEHCTB
8 Ciio’)keHre ¥ YMHOYKEHUE YHCITOBBIX MaTepual
" |HepaBeHCTB. OLleHUBaHKUE 3HAYCHHS 1 Jloxazvieamsb: CBOMCTBA YHUCIOBBIX HEPABEHCTB,
BbIpXKCHUS TEOPEMBI O CIIOKEHUU U YMHOXKEHUU YUCIIOBBIX
9. |HepaBeHcTBac onHOMNIEpEMEHHOM 1 HEPaBEHCTB.
IIpoexTop,mpe3eHTan
10. |PemeHueHepaBeHCTB ¢ OJHOU 1 VIS Pewamsb nunHeitHble HEpaBEHCTBA.
nepeMeHHON. YU CIOBBIEIPOMEKYTKI
11. |PemeHueHepaBEeHCTB ¢ OJHOU 1 p . 3anuceIBaTh PEIICHUs] HEPABEHCTB M UX CUCTEM B BHUJIE
o a31aTOYHbIN
nepeMeHHON. YU CIOBBIEIPOMEKYTKHI varepHan YHCIOBBIX MPOMEKYTKOB, 00bETUHEHHUS,
12. |PemeHueHepaBEHCTB C OJHOU 1 MEPECEUCHHS YUCIOBBIX POMEKYTKOB.

HepeMeHHOﬁ.qI/ICJ'IOBBIerOMe)KYTKI/I




13. |PemeHueHepaBeHCTB ¢ OAHOM 1 Pazngarounsrit Pemate cucremy HEpaBEHCTBC OAHOM EPEMEHHOM.
epeMEHHON. YN CIIOBBIEIPOMEKYTKH Marepuan
14, |PeIICHHCHEPABCHCTB C OJIHOM PasiaTounsii OneHUBaTh 3HAYEHUE BBIPAKCHHUSL.
' i 1
IIepeMEHHOMN. YU CIIOBBIETIPOMEKYTKH Matepual
Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM [Mpoekrop,npe3eHTa M306paskath Ha KOOPAHATHOM NPAMOH 3a/aHHbIC
15. . p A 1 " ’f p-1p " |HepaBeHCTBAMM YHCIIOBBIE IPOMEKYTKHI
MepeMEeHHO I .
Cucrembl TUHEHHBIX HEPABEHCTB C OJHOU .
16. . Tpenaxépb st
IIEPEMEHHON 1 .
YCTHOIr'O CU€Ta.
C v v Pa3paTounnii
17. HCTEMBI J'IEIHCI/IHBIX HEPaBEHCTB C OJHOU 1 MaTepHal.
TepeMEHHO N
18. |CucreMsl TMHENHBIX HEPABEHCTB C OJHOU 1
NCPEMCHHOU Pasnarounsiil
19. |CucreMbl TMHENHBIX HEPABEHCTB C OJHOU 1 Marepuan
MepEMEHHO N
KonTpoabHast padora Ne 1 mo teme N
20. Tpenaxépsl A1st
«HepaBeHCTBa M CHCTEMbI HEPABEHCTB € 1 .
. . YCTHOTO cuéra.
O/IHOI NepeMeHHOI»
JIaB . KBagpaTnunas pyHkums. 4acoB
I'masa Il . KBagpa a K 38 yaco
21 [ToBTOpEHME M pacIMpeHne CBEAECHUH O . TIpoeKTop, IpeseTan
byHKIIUN _—
22. |lloBTOpEHUE U paclIMPEHUE CBEICHUH O 1 PaznaTo4Hblit
GbyHKIMN MaTepHal. Onucvieams IOHATHE QYHKIMU KaK
23. gOBTOPGHHe 1 pacliMpeHUC CBEACHIH O 1 TperaxEper s IPaBHJIa, yCTAaHABJIMBAIOIIETO CBA3b MEXKIY dJIEMEHTAME
YHKIUU YCTHOTO cuéra.
24. |CsoiicTBa pyHKIUU 1 IMpoexrop,npe3enrar |ABYX MHOMKCECTB.
us.
25. |CsoiicTBa GpyHKIUU 1 Pa3nmarounsbrii
MaTepHal. Dopmynuposams:
26. |CsoiicTBa GpyHKINUU 1 TpeHaxcepbi VIS onpedenenus:
YCTHOr'O CUCTa
27. |Kak mocrpoutsrpaduk ¢pynkiumny = Kf(x), 1 Ipoekrop,npesentar; | HYIA QYHKIHUM;

ecnum3BecTeH rpaduk ¢pynkmm Y = f(X)

usl..




28. |Kak mocrpoutsrpadux dyuxiumny = kf(X), Tpenaxepsl s
ecaun3BecTeH rpaduk ¢pynkimm Y = f(X) YCTHOTrO cuéra.
29. |Kak mocrpoutsrpadux dyunxiumny = kf(X), IpoekTop,pe3enHTair
ecaum3BecTeH rpaduk ¢pynkimm Y = f(X) Vsl
Kaxk nocrpoutsrpaduku pynkiuii y = f(x) +
30. buy = f(x + a), ecniu uzBecTeH rpadux Ef OCKTOp,TpeseHTall
dynxumny = f(x) '
31 Kaxk H_OCTpOI/ITI)I‘pa(l)I/IKI/I bynkuity = f(x) + Pasarounsiii
buy = f(x + a), ecnu u3BecTeH rpaduk
- Marepuai.
dynxumny = f(x)
3. Kaxk l'I_OCTpOI/ITBFpa(l)I/IKI/I bynxuity = f(x) + PasaTounbiii
buy = f(x + a), ecniu u3BecTeH rpaduk
_ Marepual.
dynkummy = f(x)
Kaxk noctpoutsrpaduku pynkiwmii y = f(x) +
33. buy = f(x + a), ecnu u3BecTeH rpaduk EfoeKTOp’Hp eserran
dynrummy = f(x)
34. |KBagparuunas pyHkuus, e€ rpaduk u
CBOMCTBA PaznaTovHbIit
35. |KBagparnunas pynkmnwms, e€ rpadux u MaTepHall.
CBOICTBA TpeHakEPBI 1151
36. |KBagparnunas pynkmms, e€ rpadux u YCTHOTO CHET
CBOWCTBA
37. |KBagparnunas pynkmms, e€ rpadux u IpoekTop,upe3enTair
CBOWCTBA ust
38. KBaE[paTI/I‘IHa}I bysKus, €€ rpaduk u S RS—
CBOWCTBA
39. |KBagparuunas Qynkuus, e€ rpaduk u Matepuai.
CBOMCTBA
40. |KoutpoubHas paGora Ne 2 o reme: Pazpgatounsrit
«KBagparuunasi yHKIus» MaTepHall.
41 Pemrenne kBasipaTHBIX HEPABEHCTB
) HpoeKTop,r[pe3eHTau
us.
49 |PelleHne KBapaTHBIX HEPABEHCTB

Tpenaxépsl 151

POMEKYTKOB 3HAKOTIOCTOSHCTBA (DYHKIMU; (PYHKIINH,
BO3pacTaroiei (yObIBaroIeil) Ha MHOKECTBE;
KBaJpaTHYHON (DYHKIIMHU; KBaAPATHOTO HEPABEHCTBA;

ceollcmea KBaIpaTUIHON (PyHKINH;

npasuia NoCTPOeHUs rpadukoB PyHKINIH C TTOMOIIIBIO

npeoOpa3oBaHuil Buja

) — f(x) +b;

f(X) — f(x + a);f(x) — kf(x).

Cmpoumbo rpaduku GyHKIIUN C TOMOIIBIO

npeoOpazoBaHMil BUAA

fX) = fx) + b;

fX) = ftx + @); f(x) — Ki(x).

Cmpoums rpaduK KBaIpaTUUYHOU QYHKIUH.

[To rpaduky kBaapaTHUHON (HYHKIIUU OMHCHIBATH €€

CBOMCTBA.

Onucvlieams CXeMaTUYHOC PacCIlOJIOKCHUC napa6onL1




43. |PeuieHue kBagpaTHBIX HEPABEHCTB YCTHOrO cuéra.
PaznaTounslii
44. |PeuieHue KBagpaTHbIX HEPABEHCTB MaTepual.
45 Pemrenne kBagpaTHBIX HEPABEHCTB
) Tpenaxépsl g
YCTHOIO CY€Ta.
46 Pelenne KBaJpaTHLIX HEPABEHCTB Pazmaro4nbrit
' MaTepuall.
Cucrembl ypaBHEHUH C ABYMsI IEPEMEHHBIMHU
47, yp JIBYMA TIEp IIpoexTop,pe3eHTarr
us.
48. |Cucrtembl ypaBHEHUH C IBYMS IEPEMEHHBIMU
49. |Cucrtembl ypaBHEHUH € IBYMS IEPEMEHHBIMU
Tpenaxepspl 1
50. |Cuctemsl ypaBHEHHUH C IBYMsI IEPEMEHHBIMH YCTHOTO cuéra.
Pa3pgarounsrit
51. [Cuctemsbl ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU Marepual.
52. |Cuctemsbl ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU
Pewrenue 3aga4 ¢ moMOILBIO CUCTEM
53. S . Hl ITpoekTop,npe3eHTair
YpaBHEHU BTOPOU CTENIEHU st
54. |Pemienue 3agad ¢ MOMOIIBIO CUCTEM
ypaBHEHUHN BTOPOU CTENIEHU
55. |Pemienue 3a1a4 ¢ MOMOIIBIO CUCTEM Tpenaxépsl i
ypaBHEHUH BTOPOU CTEIIEHU YCTHOTO cuéra.
Pemenue 3a1au ¢ TOMOIIbIO CUCTEM Paspgarounsbrit
56. |ypaBHEHMI BTOpOW CTENEHU Marepuai.
Pemrenue 3aga4d ¢ moMOIIBIO CUCTEM o
57. I m Paznatounsrit

YPaBHEHUH BTOPOU CTEIIEHU

MaTepuall.

OTHOCHTEJILHO OCH a0CLIMCC B 3aBHCUMOCTH OT 3HAKa
cTapuiero ko3 QuirenTa u JTMCKPUMHUHAHTA

COOTBETCTBYIOLIETO KBAJAPATHOIO TPEXUIICHA.

Pewamo KBaApaTHbIC HCPABCHCTBA, UCIIOJIb3Ys CXEMY

pacIoioKEeHUS MapadoJibl OTHOCUTEIBHO OCH a0CIIUCC.

Onucvieams TpadUUECKU METO/1 PELLIEHUSI CUCTEMBI IBYX
yYpaBHEHHH C IByMS ITEpEMEHHBIMH,

METO/T ITOICTAHOBKY U METO/T CIIOKEHHUS TSI PEIICHUS
CHCTEMBI IBYX YPaBHEHUI C JBYMS TIEPEMECHHBIMH,

OJIHO M3 KOTOPBIX HE ABJIACTCA JIMHEWHBIM.

Pewams TexcToBBIE 3a/1a4H, B KOTOPBIX CHCTEMA JBYX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU SIBIISIETCS
MaTeMaTHYeCKON MOJIENbIO pealbHOro Impolecca,

Y UHTEPIIPETUPOBATh PE3YIbTAT PEIICHUS CUCTEMBI




58, KoHnTpoJsbHas paﬁoTUa Ne 3 no Teme: } PasaTouHbL
«PelieHne ypaHeHUIl U CUCTEM YPaBHEHUIl 1 MaTepHa.
¢ IBYMs NepeMeHHbIMID)
I'nasa I11.9nemenThl npukaaanoiimaremaTuku. (20 yacos)

59, MaremaTtuueckoe MOJIEIUPOBaHHUE 1 lpoexrop,npeseHran |/Ipusooums npumepvl. MaTEMaTUIECKUX MOJEIECH
Vs, peabHBIX CUTYAIMi; TPUKIAJAHBIX 3a7a4; MPUOIHKEHHBIX

60. Maremaruaeckoe MoJeIHPOBaHIE 1 TPCHZDKéPB{ AT BEJIMYMH; UCIIOJIH30BAHNSI KOMOMHATOPHBIX MPABHI CYMMBI
YCTHOTO CHCTa. Y TIPOU3BEJICHUS; CITYJaHHBIX COOBITHIA, BKITFOUYAs

61 Maremaruyeckoe MOJICITUPOBAHKE 1 Pa3paTounnii JIOCTOBEPHBIC U HEBO3MOHBIE COOBITHSI; OTIHITOB C
MaTepual. PaBHOBEPOSTHBIMU UCXOJIAMU; TIPEACTABICHUS

62. [IponieHTHBIEPACUYETEI 1 Tpoexrtop,pe3entar | CTATUCTUYECKUX AHHBIX B BUJIE TAOIMIL, IHarpamm,
WIS rpauKoOB; UCTIOIB30BAHUS

63. |lIpouentHBIEpacUETHI 1 BEPOSITHOCTHBIX CBOMCTB OKPYXKAIOINX SBJIICHUMN.

64. |IIpoLeHTHBIEPACUETHI 1 Pasnarounbiit Popmyuposams: . .
MaTepuai. onpeodenenus: aOCOMOTHON MOTPENTHOCTH, OTHOCUTEILHON

65. |IIpnOmmKEHHBIC BEIYHCIICHUS 1 MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHUS, HEBO3MOXHOTO

66. HpI/I6J'II/I}KéHHI)IC BBIYHCJICHUS 1 TIpoekTop,npe3enTart CO6BITI/I$I; KIIACCUYECKOC ONPEACICHUEC BEPOATHOCTHU,
VISL. npaguna: KOMOMHATOPHOE MPaBUIIO CYMMBI,

67. OcHoBHbIE TIpaBUIa KOMOUHATOPUKU 1 TpeHamépL.I' 1S KOMOMHATOPHOE MPaBUIIO MTPOU3BEICHUSI.
YCTHOTO CuéTa. Onucvieams 3Tanbl pellieHrs TPUKIATHON 3a/1auH.

68. OcHOBHBIE TIPaBUJIa KOMOMHATOPUKH 1 Pa3pgarounsrit Toscuamou 3anucvieams GOPMYITy CIOKHBIX TTPOIICHTOB.
MaTepual. [TpoBOIUTH MPOLIEHTHBIE PACUETHI C UCTIOIB30BAaHHEM

69 OcHoBHbIE MpaBUiia KOMOUHATOPUKU 1 Pa3znaTounsrii CJIOHBIX MPOIIEHTOB.

' Marepual. Haxooumws TOYHOCTH TPUOIMKEHUS TIO TaOIUIE

70. |YacToTa ¥ BEPOATHOCTD CIIY4aifHOTO COOBITHS 1 Ipoexrop,npe3entan |TPUOIKEHHBIX 3HAYCHHUH BETMYUHBI. Vcnonb30BaTh
VISL. pa3iauyuHble POPMBI 3aMUCU TPUOIMKEHHOTO 3HAYCHUS

71. |YacroTa u BEpOATHOCTH CIy4ailHOTO COOBITHS 1 Pa3narounslit Benn4rHbL. O1IeHUBaTh TPUOIIKEHHOE 3HAUCHUE
MaTepual. BEJIMYMHBI.

72. |Knaccuueckoe onpeeneHueBEPOSITHOCTH 1

73. |Knaccuueckoe onpeeneHueBEPOSITHOCTH 1 ITpoekTop,pe3eHTair
us.

74. |Kiaccuueckoe onpeeseHueBEPOATHOCTH 1 IIpoexrop,
MMpEe3CHTA U

75. |HauanbHble CBEJIEHUS O CTATUCTUKE 1




76.

HauanbHpie CBCACHU O CTATUCTHUKEC

IIpoexrop,mpesenTart

1Ipo6ooums ONBITHI CO CIyYaitHBIMU Hcxonamu. [10sICHATE 1
3aMKUCHIBATh (POPMYITy HAXOMKICHUS YaCTOThI CITyYaitHOrO

77. |HayaibHbIE CBEIEHUS O CTATUCTUKE Hsl. coObITHs. ONUCHIBATh CTATUCTHYECKYIO OLICHKY BEPOSTHOCTH
cnyqaﬁﬂor 0 COOBITHA. HaXO}:[I/ITI) BCPOATHOCTD cnyqaﬁHor (0]
COOBITHS
B ONbITax ¢ paBHOBCPOATHBIMH NCXOAAMMU.
o nucsleams 3Tallbl CTATUCTHYCCKOI'O UCCICIOBAHUA.
@)
Paznarounbri
78. |KonTpoabHasi padora Ne 4 o Teme: MaTeDHA OdopmasTh HHGOPMAITHIO B BUE TAOIHUI[ M AHATPAMM.
«JIeMEeHThI MPUKJIATHOHMATEMATHKHN» p W3pnekaTh MHGOPMALIUIO U3 TaOMUIl U quarpaMM. Haxoauts u
IMPUBOAWTD NPUMEPHBI UCITIOJIB30BaHUA CTATUCTUYCCKUX
XapaKTCPUCTUK COBOKYITHOCTH JaHHBIX: CPCAHCC 3HAYCHUC,
MOJIa, pa3Max, MeJraHa BEIOOPKU
79. |YucnoBsle NOCIEI0BATENBHOCTH Ipoekrop,npesentan |/Ipueooums npumepsol: NOCIEAOBATEILHOCTEN; YNCIOBBIX
usl. MOCJIEZIOBATEIbHOCTEHN, B YACTHOCTHU apu(PMeTHUYECKOM 1
80. |YwmcnoBbie MOCIENOBATEIBHOCTH Paznatounsrit TeOMETPUYECKOMN MTPOrPECCHit; UCITOIB30BAHMS
MaTepral MOCIIEIOBATEILHOCTEN B PEalbHOM KU3HU; 3a/1a4, B
81. |Apudmernueckas nporpeccus I[Ipoexrop,mpe3eHTan |KOTOPHIX pACCMaTPHUBAIOTCSI CYMMBI C OECKOHEYHBIM
visl. YHUCJIOM CJIaraeMbIX.
82. |Apudmernueckas nporpeccus Onucwvisams: IOHATHS TIOCIIEAOBATEIIFHOCTH, YJICHA
. MOCIIEZIOBATEIBLHOCTH; CLIOCOOBI 3a1aHUS
83. |Apudmernueckas mporpeccus Pazarounblii 0CIEI0BATELHOCTH.
MaTepHaj Bviuucname diieHsl IOCIEI0BATENLHOCTH, 3aJaHHON
84. | Apudmernieckas nporpeccus (GopMyII0#i N-TO UsIeHa UK PEKYPPEHTHO.
C — Dopmynuposams.
Ma N MepBbIX WICHOB apupMETHIECKON .
85. ™ P pud TIpoekTop,npesenTan onpeoeneHus: apu(PMeTHIecKoi mporpeccu,
us. o
gporpeccpm — FEOMETPUYECKON POTPECCHH;
86. yMMa Nl epBBIX WICHOB apu(meTHecKoit . C6801CMea YICHOB TEOMETPUUCCKON U apru(hMETUUECKON
MIPOrPECCUu Pa3znaTounsrii nporpeccuii
87. |Cymma N nepBbIX 4IEHOB apupMeTHIECKON MaTepuan 3adasamp apHdMETHICCKYIO M T€OMETPHHUECKYIO
porpeccnn IPOrPECCUH PEKYPPEHTHO.
88. |I'eomeTpuueckas mporpeccus TIpoektop,npesental | 3,y crigameo u nosicusims GopMyIIbl OGLIETO YieHa
ui. apuMeTHUuecKoi 1 reOMETPHUUECKON MPOTPECCHIA.
89. |I'eomerputeckas nporpeccrs P . 3anucwisamo u 0okasvieamy: HOPMYIbI CYMMBIN MEPBHIX
a3/1aTOYHBIN . N .
A YJIEHOB apu(PMETHYECKOI U TEOMETPUUYECKOM MPOTpecCuit;
90. |I'eomerpuueckas mporpeccust MaTepua 9
(dbopMyITBI, BRIpaXKAIOIIUE CBOWCTBA YJICHOB
v apudMeTHUeCKO U TeOMETPUYECKON MPOrPecCHil.
91. |Cymma N nepBbIX YWIEHOB F€OMETPUUECKON IMpoekTop,pe3enHTair

POrpPeccHu

us.

Buiyucnams cyMmMy OECKOHEYHOM reoMeTpUdecKoi




92. |CymMma N nepBBIX YJIEHOB FEOMETPUUECKON 1 Pazpgarounslit IIPOTPECCUH, Y KOTOPOH
IpOrpeccun MaTepHuan |q|<1.
93. |Cymma OecKOHEYHOU T€OMETPHUECKON 1 Tpoextop,npesenrar |[IPEACTABISATE OECKOHEUHBIE EPUOAMIECCKHIE 1POOH B
nporpeccuu, y Kotopoii | q | <1 sl BU/JIE OOBIKHOBEHHBIX
94. |Cymma 6eCKOHEYHOM reOMETPHICCKOM 1 Paznarounbri
porpeccuu, y Kotopoii | g | <1 MaTepua
95. |KonTpoabHasi padota Ne S o reme 1 Paznarounsrit
«Ync10BBICNOCIe10BATEIbHOCTH MaTepua
IMoBTOpeHue u cucreMaTu3anus yueoHoro marepuaia. (7 4.)
96. |YmpakHeHus U1 HOBTOPEHUs Kypca 9 1 M O600mUTh MPHOOPETEHHBIE 3HAHNS, HABBIKU U YMEHHUSI 32
KJacca A 9 xnacc.
97. |Ynpaxuenns a1s nosTopenns kypea 9 . M Hayuutbcs TPHMEHATD MpUOOpETEHHbIE 3HAHUS, YMEHHUS,
KIacca HaBbIKH, B KOHKPETHOH 1€ TEIbHOCTH.
08. |YmpaxHeHHs I TOBTOpEHUs Kypca 9 1 M
KJ1acca
99. |YmpaxHeHHs I IOBTOPEHUs Kypca 9 1 M
KJj1acca
100. | YopaxueHus i TOBTOpeHUs Kypca 9 1 M
KJj1acca
101. | YopaxueHus i TOBTOpEHUs Kypca 9 1 M
KJj1acca
102. HTorosasi KOHTpoOJIbHasi padoTa Ne6 1 PaspatoHbH

MaTcpuall.




VI1l. Onucanne yue0HO — METOAUYECKOT0 1 MATEPHATIBHO -
TEXHHYECKOro ofecredeHUus 00pa3oBaTebHOM
nesATeJIbHOCTH

IleyaTHbIe MOCOOUA:

1. ®enepanbHBI rOCYIaPCTBEHHBIN 00pa30BaTEIbHBIN
CTaHaapT o011ero 0opa3oBaHus.

2. IlpumepHBbIEe TPOrpaMMBbI OCHOBHOTO OOIIEr0 00pa30BaHMs.
Marematuka.-(CtangapTsl BTOPOTo MOKoJIeHuUs ).-M:
IIpoceemenue, 2010.

. YCTHBIC 3aHATHUS 110 MATEMAaTHUKE B CTapuInX Kiaccax.

[Tocobue nnsa yuutens.A. 1. Kononos/ «Cronerue»/Mocksa,
1997

. Obo1aroiiee NOBTOPEHHE B Kypce anreOpbl OCHOBHOM

mkonbl/ E.A.Cemenko/Kpacnonap:KyoI'Y, 2002

. OCHOBBI CTATUCTUKHU U BEPOATHOCTD/

E.A.bynumoBud/Mocksa: Ipoda, 2008

. Marematuka B pedycax, KpocCBOpJax, YalHBOPAAX,

kpunrtorpammax, 7 kinacc/C.C.Xynanasa/Mocksa: lIkonbHas
npecca, 2003 («bubnmoreka xxypHana «MatemaTka B
IITKOJIe) BBIM.23)

. [Mnuypun JI.®. 3a ctpanuniamu yueOHUKa anreOpbl/

JL.®.ITuuypun. — M: IIpocsenienue, 1991.

. CDOpMHpOBaHI/IC BBIYUCIIUTCIIbHBIX HABBIKOB Ha YPOKax

MmaTematuku 5-9 xiaccel/H.H. Xnesurox/ M.:Mnekca, 2011
JIMHHUS VUeOHO-MEeTOANYECKHX KOMILIEKTOB ABTOPOB

. Anre0pa — 7 kiacc: y4eOHUK JIJIS yYaIuxcs

o01eo0pa3oBaTenbHbIX yapexaeHuii/ A.I'.Mep3isik,
B.Bb.ITonouckuit, M.C.Sxup. — M.: Benrana — I'pad, 2012.

. Anrebpa — 7 KJ1acc:IMIaKTUYECKUE MaTEepUaIbl: TOCOOHe IS

ydamuxcs o01eo0pa3oBaTeIbHBIX YUPEKACHUN/
A.I'.Mep3nsk, B.b.Ilonouckuit, E.M.Pabunosuy, M.C. SIkup.
— M.: Bentana — I'pad, 2013.

. Anrebpa — 7 xnacc: metoaudeckoe nocobue/ E.B.by1ko,

A.I''Mep3nsk, B.b.Ilononckuii, M.C.Skup. — M.: Bentana —
['pad, 2013.

. AnreOpa — 8 kacc: yueOHUK JJIS yJaIIuXxcs

o0meobpaszoBarenbHbIX yapexaeanit/ A.I'.Mep3isk,
B.b.Ilonouckuii, M.C.Sxup. — M.: Bentana — I'pag, 2012.

. Anrebpa — 8 Kiacc:IUIaKTUUYECKUE MaTepUalIbl: TOCOOUE I

y4damuxcst o01eo0pa3zoBaTeIbHbIX YUPEXKACHUN/



A.I''Mep3nsik, B.b.Ilonouckuii, E.M.Pa6unosuu, M.C. kup. 8. Anre6pa — 9 kiacc: TMIaKTUUYECKUE MaTepHUalbl: TocoOue

— M.: Bentana — I'pag, 2013. JUTSL ydaluuxcst 00111eo0pa3oBaTebHbIX YUpEKISHUM/

. Anrebpa — 8 knacc: metonuueckoe nocodue/ E.B.by1iko, A.I''Mep3nsik, B.b.Ilononckuii, E.M.Pabunosuu, M.C. Sxup.
A.I''Mep3nsk, B.b.Ilononckuit, M.C.Skup. — M.: Bentana — — M.: Benrana — I'pag, 2014.
I'pad, 2013. 9. Anre6pa — 9 kiacc: metoanueckoe nocooue/ E.B.by1iko,

. Anrebpa — 9 kacc: y4eOHUK I ydaIuxcst A.I''Mep3snsik, B.b.ITononckuii, M.C.Akup. — M.: Benrana —
oOureoOpazoBareabHbIX yupexaenuil/ A.I'.Mep3sik, I'pad, 2020

B.B.ITononckuii, M.C.Sxup. — M.: Benrana — I'pad, 2014.

JleMOHCTPAIIMOHHBIE TOCOOUSA

1. Monenu reoMeTpuuecKux Quryp.
2. PaznmarounbIii MaTepuai Mo pasjaenam anreopsl 7-9 Kii.



