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Pabouasi yueOHas1 mporpamMmma

nmo MATEMATUKE mna 9 kmacca

(HamMeHoBaHUE y4eOHOTO MpeamMeTa/ Kypea)

OCHOBHOT0 0011ero oopazoBanus, 11 ypoBeHb 00yueHuUs

(YpOBeHB, CTYIIEHb 00pa30BaHUs)

Cpok peanuszanuu nporpaMmmel — lron

(cpox peanmu3zaluu MporpamMmbl)

CoctaBiiena Ha ocHOBe DeiepaabHOr0 roCyJapCTBEHHOI0 00pa30BaTeILHOrO CTaHIapTa
OCHOBHOT0 00IIIero 00pa3oBaHusi, MPUMEPHOI IPOrpamMMsbl Mo anredpe7 —9KIacchl 1 aBTOPCKOM
nporpammel I'.B. Jlopodeen, C.b. CyBoposa, E.A. bynumoswuu, JI.B. Ky3nenosa, C.C. Munaena,

JL.O. PocnoBa, mporpaMmsl o reoOMeTpuM 7-9KIaccoB MOJ peaaKIuen
JI.C.Atanacsna,B.®.byry3oBa

(HaMMEeHOBaHUE MPOTPaMMBI, aBTOP)

Yuurenem Mmarematuku bypaeirnnoit Tamapoit AnekcaHIpOBHON

(pamunms, UMs1, OTYECTBO YUUTEIISA, COCTABUBIIETO IPOrPaMMY)

[Toponarick



IMNOACHUTEJIBHASA 3AIIMCKA

CocraBieHna Ha ocHOBe [IpumepHOI IporpamMMBbl OCHOBHOTO 001Iero 00pa3oBaHus, B
COOTBETCTBHUU C TpeOOBaHUAMU (efepaTbHOIO0 KOMIIOHEHTA TOCYIaPCTBEHHOTO

CTaHJapTa, C UCIIOJIb30BAaHUEM PEKOMEHIAIMI aBTOPCKHUX MIPOTPAMM MO PE/I.
I'.B.lopodeena (anredpa) u JI.C.AtanacsiHa (reoMeTpusi).

Pabouas nporpamMmma OpUEHTHPOBaHA HA UCIIOJIb30BaHUE Y4eOHMKOB!
I'.B. Hopodees, C.b. CyBopoBa, E.A. bynumoBuu u np. Anredbpa 9 xmacc, M.:
[Ipocsewmenne, 2019r
['eomeTpus yueOnnk7-9 knacc. / JI.C.AtanacsH, B.®. byry3os, C.b. Kagomiies u ap.
- M: IIpocsemenue, 2019

Tabéauna TeM u pacnpeiesieHHe YacOB

No Tema KosmuecTBo yacos KommenTapun
n/m aBTOpCKas | pabouas
1 | IToBTOpenue 5 5 B3sto w3  urTorosoro
MOBTOPEHUSI Ha
AKTYyIN3alMI0  3HAHUU
ISITOTO KJlacca
2 | HepaBeHcTBa. 19 19 ConepxaHue aBTOPCKOM
3 | KBagpaTtuunas QyHKIus. 20 20 IIPOTPaMMBI  ITOJIHOCTBIO
4 | YpaBHEHUS U CUCTEMBI 25 25 COOTBETCTBYIOT
ypaBHEHUM. TpeOOBaHUSIM
5 | Apudmerndeckas u 17 17 (enepansroro
reoMeTpuyecKas KOMIIOHCHTa
IIPOIPECCUU. TroCyaapCTBCHHOI'O
6 | CTaTUCTHKA U BEPOSITHOCTb. 7 7 Cranaapra  OCHOBHOTO
7 | BexTopsl 8 8 obmero  oOpa3oBaHus,
MOATOMY B MpOrpammy
8 | Meron KoopauHAT 10 10 He BHECEHO
9 | CooTHOILIEHUS MEXKTY 13 13 CYHICCTBCITHBIX
CTOpPOHAMHU U yriaMu HSMCEHCHHH
TpeyroyibHuKa. CKaIspHoOe
MIPOU3BEICHUE BEKTOPOB
10 | AnuHa OKpy>KHOCTU U 12 12
IJIOIIAb Kpyra
11 | ABmxeHus 8 8
12 | HauanbpHble cBeqeHUS U3 8 8
CTEPEOMETPUU
13 | O6 akcuoMax MIaHUMETPUU 2 2

Hroro

170




MecTo yueOHOro nmpeamMera B yueOHOM IJIaHe
[InanmpoBanme kypca «Marematnka» B 9 Kjacce B COOTBETCTBHE C
denepanbHbIM 0a3UCHBIM Y4€OHBIM IUIAHOM paccuyuTaHo Ha 170 yacoB B roa (5
9acoB B HEEII0), TIPU ATOM pa3felieHne YacoB Ha M3ydeHUe anreOpbl U T€OMETPUU
MOJKET OBITH CIIEYIOIIMM: 39aca anreOpbl B HEJIEIO U 2 Yaca B HEJIEII0 TEOMETPHH,
B TOM umclie 9 dYacoB Ha TMPOBEIACHUE KOHTPOJBHBIX pPabOT, HWTOTOBAs
MIPOMEKYTOUHAs aTTecTarus (KOHTpoabHas paboTa) 2 yac

Ilnanupyembie pe3yabTaThl

JInuyHOCTHBIE pe3yJIbTAThI:

- ¢(hOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTU U
CIIOCOOHOCTH OO0YyYarolmmxcs K CaMOpa3BUTHIO HAa OCHOBE MOTHBAIMH K
0o0yueHHI0 M TI03HAHHWIO, BBIOOPY JalibHEHIIero oOpa3oBaHus Ha 0Oasze
OpUEHTHUPOBKH B Mupe mnpodeccuii W TPodhecCHOHATBHBI MPEANOUYTEeHUH,
OCO3HAaHHOMY TTOCTPOCHUIO WHIUBUIYAILHONW 00pa30BaTEIbHON TPASKTOPHH C
y4€TOM YCTOWYUBBIX MO3HABATEIHHBIX HHTEPECOB;

- copMupoBaHHOCTH KOMIIOHEHTOB LETOCTHOTO MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPaKTUKH,

- OCO3HAHHBIN BHIOOP M IOCTPOEHHUE JAIbHEUINICH UHIMBUIYATHbHOU TPACKTOPUHU
oOpazoBanusi Ha 0a3e OpPUEGHTUPOBKM B  Mupe mnpodeccuid
poeCCUOHANIBHBIX TMPEANOUYTCHUN ¢ YYETOM YCTOMYMBBIX MO3HABATEIbHBIX
WHTEPECOB, a TAK)KE€ Ha OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOIO OTHOIICHUS K
TPYAY, PA3BUTHE OMbBITA YYACTUS B COIIMAIIBHO 3HAYUMOM TPYJIE;

- YMEHHME KOHTPOJIMPOBATH MPOLIECC U PE3yJbTaT Y4EOHON M MaTEeMaTHYECKOM
JEeSITETbHOCTH;

- KPUTUYHOCTh MBIIUJICHUS, WHUIMATHBA, HAXOAYMUBOCTh, AKTUBHOCTh IIPHU
pEeLIEHUH MaTEMaTUYECKUX 3a]1ay.

MeTtanpeameTHble pe3yJabTaThl
- OBJAJCIOT YTEHHEM KaK CPEJCTBOM OCYIIECTBICHUS CBOMX JalbHEHIINX

TJTAHOB: MPOAOJIKEHUST 00pa30BaHMs M CaMOOOpa30BaHMs, OCOBHAHHOTO
TJTAHUPOBAHMS CBOETO aKTYaJIbHOTO U MEPCIICKTUBHOTO KpyTa YTEHHUS, B TOM
YHUCJIe TOCYTOBOTO, MOJATOTOBKH K TPYJOBOM U COIUATBHON JEATEILHOCTH,

- (opmupoBaHue MOTPEOHOCTU B CHCTEMATUYECKOM YTEHUU KaK CPEJICTBE
MO3HAHUS MHUpPA U ce0sl B ’TOM MUpPE, TAPMOHU3AIMHA OTHOIIICHUN YEIOBEKa U
o0111ecTBa, CO3/IJaHUK 00pa3a «IMOTPEOHOTO OYTYIIETOY.

- npuoOpeTeHHEe HaBBIKOB pabOThl ¢ UH(POPMAITUCH:



CHUCTEMAaTU3UPOBATh, COMIOCTABIIATH, AaHATU3UPOBATH, 0000IIATH U
UHTEPHPETUPOBATH UH(GOPMALIHIO, COJIEPHKAILYIOCS B TOTOBBIX
WH(POPMAITMOHHBIX 00BEKTAX;

BBIJICJIATH IJ1aBHYIO U M30BITOYHYIO MH(OPMAIIUIO, BBITIOJHATH CMBICIIOBOE
CBEPTHIBAaHUE BBIICIICHHBIX (DAKTOB, MBICIICH; TIPEACTABIATH HHPOPMAIIUIO B
CKaToM cloBecHOU opMme (B BUJE TUTaHA WITK TE3UCOB) U B HATJISTHO-
CUMBOJINYECKOM popme (B BUe TaOIMIL, rpapUuecKUX CXeM U TuarpaMmm, Kapt
MOHSATUN — KOHUENTYaAJIbHBIX IUarpamMM, OIMIOPHBIX KOHCIIEKTOB);

3aMOJIHATH U JOTOJHATH TAOJIUIIbI, CXEMBI, THarpaMMbl, TEKCTHI.

YMEHUE CaMOCTOSTENIbHO ONPEIENISTh eJId CBOEr0 00yUYeHUsl, CTABUTD U
dbopmynupoBaTh 11 ceOst HOBBIE 3a71a4u B yu€0Oe, pa3BUBaTh MOTUBBI U
MHTEPECHI CBOEU MO3HABATEIBHOMU JAEATEIBHOCTH;

YMEHHE COOTHOCUTH CBOM JICVCTBUS C MIIAHUPYEMBIMH pE3yJIbTaTaMu,
OCYLIECTBJISTh KOHTPOJIb CBOEH IEATEIBHOCTH B IPOLIECCE JOCTHIKEHHUS
pe3ynbTara, OmpenessaTh CIIOCOObI IEUCTBUI B paMKaxX MPeI0KEHHBIX
YCJIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEUCTBHUS B COOTBETCTBUU C
M3MEHAIOIIEHCS CUTYallUEN;

yYMEHUE ONPEEATh MOHITHS, CO3/1aBaTh 0000IIEHNS, yCTAHABINBATh
aHaAJIOTUH, KIacCU(PUIIUPOBATh, CAMOCTOSTEIHHO BHIOMPATh OCHOBAHUS U
KpUTEPHUH IS Kilaccu(puKanuu;

YMEHHE YCTaHABIMBATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyxaeHne, yMO3aKIoueHue (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTHH )
U JieJaTh BBIBO/IbI;

pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCIOJIb30BAHUS HHPOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

NepBOHAYANILHBIE TPEICTABIIEHUS 00 UIESX U O METO/IaX MaTeMaTUKH KakK 00
YHUBEPCAIBHOM $I3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOACIUPOBAHUS
SIBJICHUW U TIPOLIECCOB;

yMEHUE BUJIETh MAaTEMATUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTyalluu
B JIPYTUX JUCHUIUIMHAX, B OKPYXKAIOIICH KU3HU;

YMEHHE HaXOJUTh B Pa3IMYHBIX UCTOYHUKAX UHGOPMAIIHIO, HEOOXOAUMYIO
JUTSL peLlIeHUs] MaTeMaTUYeCKHX 3a/1ay, U MPEJCTaBIATh €€ B MOHATHOU Qopme,
NPUHUMATh PEIICHUE B YCIOBHIX HEMOIHOW UM U30BITOYHOM, TOUHON WU
BEPOSITHOCTHON MH(DOpMAIUY;

YMEHHE NOHUMATh U UCMOJIb30BaTh MATEMATUYECKUE CPEACTBA HATJISIHOCTH
(rpaduku, TaOIHUIIBI, CXEMBI U AP.) I WIUTFOCTPAIINH, UHTEPIIPETALINH,
apryMeHTalluu;

YMEHHUE BBIJIBUTATh TUIIOTE3bI IIPU PEIICHUH 33]1a4, IOHUMATh
HEO0OXOMMOCTb UX MPOBEPKH;

MOHMMAHUE CYIIHOCTH AJITOPUTMUYECKUX MPENUCAHUN U YMEHUE
JEWCTBOBATh B COOTBETCTBUU C MPEJJIOKEHHBIM AJITOPUTMOM.



IIpeameTHbIe pe3yabTAThI:

OCO3HAHUE 3HAYEHUsI MATEMATUKH JIJIs1 TOBCEIHEBHOM KM3HU YEJIOBEKa;
IPE/ICTaBIICHUE O MaTEMATUYECKON HayKe KaK cepe MaTeMaTu4eCcKou
NesATEeIbHOCTH, 00 3Tanax e€ pa3BUTHUs, O €€ 3HAUUMOCTH JJIsSl Pa3BUTHS
IIUBUJTU3AIIHH;

pa3BUTHE YMEHU paboTaTh ¢ y4eOHBIM MAaTEMAaTHIECKUM TEKCTOM
(aHAIU3UPOBATH, U3BJICKATH HEOOXOAMMYIO HH(GOPMAIIHIO), TOYHO U TPAMOTHO
BBIPAKATh CBOU MBICJIM C TPUMEHEHUEM MAaTEMAaTUYECKONH TEPMUHOJIOTUH U
CUMBOJIMKHU, TPOBOJIUTH KJIaCCU(PUKAIIMU, JTOTHIECKUE 00OCHOBAHUS;
BJIaJicHUE 0a30BBIM IMOHATUHHBIM alTiapaToM IT0 OCHOBHBIM pa3zciiam
COJICpXKaHUS;

CHUCTEMAaTUYECKUE 3HAHUS O (PYHKITUSAX U UX CBONCTBAX;

MPAKTUYECKUA 3HAYMMbIE MATEMAaTUIECKUE YMEHUS U HABBIKU, UX TIPUMCHCHHE
K PEIICHUIO0 MAaTEMaTUYECKUX U HEMATEMaTHYCCKUX 3a]1a4 MPeroiararomniee
YMEHUS:

BBITIOJTHATH BBIYUCIICHUS C ICHCTBUTCIIBHBIMU YMCIIAMH,

pemnaTh YpaBHEHHsI, HSPAaBEHCTBA, CHCTEMbl YPAaBHCHHI W HEPABEHCTB;
penaTh TEKCTOBBIC 33291 apU(HMETHIECKIM CTIOCOOOM, C TIOMOIIIBIO
COCTaBJICHUS M PEIIEHUS YPaBHEHUH, CHCTEM YPaBHEHUN U HEPABEHCTB;
WCITIOJIH30BATh ANTreOpandecKuil sI3bIK JIsl ONMCAHUS IPEMETOB OKPYKAIOIIETO
MUpa U CO3/IaHUsI COOTBETCTBYIOIIUX MAaTEMATHYECKUX MOJIETICH;

MIPOBEPSATH MPAKTHUECKUE PACUETHI: BRIYUCIICHUS C TIPOIIEHTAMU, BHIYUCIICHHUSI
C YUCIIOBBIMH TOCJIEA0BATEIILHOCTSAMH, BEIYMCIICHUS CTATUCTUYECKHIX
XapaKTEPUCTHK, BHITIOJHEHNE TPUOIMKEHHBIX BRIYUCIICHHH;

BBITIOJTHATH TOXJICCTBEHHBIC MPE0Opa30BaHMS PAIIMOHATIBLHBIX BEIPAKCHHIA,
BBITIOJIHATH OTEpaIliy HaJl MHOXKECTBAMH,

UCCJIeNOBaTh PYHKITUU U CTPOUTH UX rpaduKu;

YUTATh U UCTOJIB30BaTh MH(POPMAIIHIO, MPEJCTABICHHYIO B BU/IE TAOJIUIIHI,
JyarpaMMBbl (CTOJIOUATOMN M KPYTOBOW);

pemaTh NpocTeie KOMOMHATOPHBIE 3a/1a4H.



Conep:xanue y4eOHOIro MaTepuaJia
9 kyacc aaredpa

IToBTOpeHue (Suacos)
HepaBencrBa(19 yacos)
Uucnosele  HepaBeHcTBa.  (CBOMCTBA  YMCIOBBIX  HepaBeHCTB.  lIpoBepka
CIIPaBEJINBOCTH HEPABEHCTB IPH 3a/IaHHBIX 3HAYCHUSAX NEPEMEHHBIX. HepaBeHCTBO
¢ mepemenHoil. Crporme u HecTporue HepaBeHCTBa. (oacmvonpedeneHus
HepaseHcmea (001acmb 0ONYCMUMBIX 3HAYeHUll nepemenHot). Perenue TMHEeWHBIX
HepaBeHCTB. CHCTeMbl HEpPAaBEHCTB C OJIHOM TNlepeMeHHOW. PelieHune cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOH. M300paxeHue pelieHus: CHUCTEMBI
HEPAaBEHCTB Ha  YHUCJIOBOM  MpAMOW. 3alUCh PEIICHHS CUCTEMbl HEPABEHCTB.
ToyHOCTH MPUOINKEHUS, OTHOCUTEIbHASI TOUHOCTb.

KBagparnunas ¢pynxuusi(20uacos)

Oynakius y = ax’ + bx + ¢ u ee rpaduk. CBONCTBA KBAJPaTHUHOH (YHKIHH:
BO3pacTaHue M YyObIBaHUWE, COXpaHEHHE 3HaKa Ha MPOMEXYTKe, HaubOoJbIlIee
(HauMeHblIee) 3HAuYeHUE. PemieHne HEpPaBEeHCTB BTOPOW CTENEHU C OJHOM
IIEPEMEHHOM.

YpaBHeHHsI U CHCTEMBI YPaBHeHUI(25 yacoB)

PanuonanbHbie BbIpakeHUs. [JomycTUMblE 3HAYEHHS MEPEMEHHBIX, BXOIAIINX B
anreOpanyeckue BblpakeHHs. TOXIECTBO, J10Ka3aTelIbCTBO TOXAECTB. PereHue
HeIbIX W JApPOOHBIX YpaBHEHHUM ¢ OJHOM mnepemeHHOW. I[IpumMepsl pernieHus
HEJIMHEWHBIX CHUCTEM YPAaBHEHHUUM C JBYMS INEPEMEHHBIMH. PenieHue TEKCTOBBIX
3amad. ['paduyeckas maTEprpeTAlIN PEIICHUS YPABHECHUN U CUCTEM YPaBHEHUN.

Apudmernyeckas u reomerpudeckass nporpeccuu(17 yacon)

HucnoBas nmocnenoBareabHOCTh. [ [puMepsl YHCIIOBBIX MOCIEN0BATEIbHOCTEN.
Bbeckoneunsie mocienoBaTeIbHOCTH. ApudMeTHIecKasi MpOrpeccus U €e CBONCTBA.
['eomeTpuueckas nporpeccusi. @opmyna obuje2o uieHa u Cymmol n Nepevlx YileHo8
apugmemuueckoti u 2eomempudeckoti npozpeccuti. Cxo0auasncs 2eomempuiecKast
npozpeccus. Apupmernueckas u reomerpudeckas nporpeccuu. Dopmyisl n —
YjieHa U CYMMbI M YJICHOB apu(METHYECKON U T€OMETPUIECKON MPOTPECCU.
[IpocThi€ U CHOXKHBIE MPOLEHTHI.

CraTucTuka v BeposiTHOCTh(74aCcoB)

I'eHepanbpHas COBOKYNHOCTb U BbIOOpKa. PamkupoBanue naHHbIX. [lonuron yacror.
WntepBanbubiii  psa.  [uctorpamma.  BwiOopounas — gucmepcusi, cpenaHee
KBaJIPATUYHOE OTKIIOHEHUE.



9 ky1acc reomeTpus

BekTopsi (8 yacoB)

[Tonsatue BekTOpa, AEHCTBUS HAJl BEKTOPAMH, UCIIOJIH30BaHUE BEKTOPOB B (hH3HUKE,
pa3I0KEHHUE BEKTOpa Ha COCTABJISIIONIME, CKasIpHOE Npou3BeaecHrue. OCHOBHBIE
MOHSTHUSA, KOOPJIMHATHI BEKTOPA, PACCTOSIHUE MEXAY ToukamMu. KoopauHaTsl
CepeNUHbBI OTpe3Ka. YpaBHEHUS QUTYP.

[IprumeHeHne BEKTOPOB U KOOPAUHAT ISl PELICHUS POCTEUIINX TEOMETPUUECKHUX
3a7a4.

Metoa koopaunnat(10 yacos)

Koopaunatel Bekropa. [Ipocreimme 3aqaum B KOOpAUHATAX. Y pPaBHEHUS
OKPY)KHOCTH U IpsIMO. Pemenne 3agau

CooTHoOLICHUA MEXKIY CTOPOHAMH M yIJIAaMH TpeyroJbHuka. CraasipHoe
IPOM3Be/icHNE BEKTOPOB

Tpuronomerpruyeckre PyHKIUU OCTPOTO yria B IPSIMOYTOJIbHOM TPEYTrOJbHUKE.
Tpuronomerpruyeckre PyHKIUU TYIOTO yria. Beruncienre 31eMeHTOB
TPEYTOJIBHUKOB C UCIIOJIb30BaHUEM TPUTOHOMETPUUECKUX COOTHOLIEHUM. Teopema
CHUHYCOB. TeopeMa KOCHHYCOB.

CkansipHO€ IPOU3BEAEHUE BEKTOPOB U €TI0 IPUMEHEHHUE B TEOMETPUUECKUX 3a1a4ax.

JIInHA OKPYKHOCTH U II0maab kpyra (12gacos)

[IpaBunbHBIE MHOTOYTOJBHUKA. OKPYKHOCTH, ONTMCAHHASL OKOJIO MPAaBUIBHOTO
MHOT'OYTOJIbHUKA U BIIMCAaHHAs B HETO. [locTpoeHrne npaBUiIbHBIX MHOTOYTOJILHUKOB.
JnuHa okpyxHoctu. [nomans kpyra.

JABu:kenus (8 yacon)

OTtoOpaxenue miockoctu Ha ce0s. [lonstue nBuwxennst OceBasi U HEHTPAJIbHAS
CUMMETpUSI, TOBOPOT U MapasuiesibHbIi nepeHoc. KomOuHanuu 1BUKEHUN Ha
IJIOCKOCTH Y UX CBOMCTBA. HanoxeHns u qBH>KEHUS.

HauauabHble cBeleHHs U3 cTepeoMeTpuH (8 4yacoB)

MHoOrorpanHuK 1 €ro 3aeMeHTsl. Ha3BaHus MHOTOTPaHHHUKOB C Pa3HbIM
MOJIO’KEHUEM U KOJIMYECTBOM rpaHeil. [lepBrUHbIE PEICTAaBICHUS O MUPAMU/E,
napajenenunene, npusme, chepe, mape, HUWIMHIPE, KOHYCE, UX DJIEMEHTax U
MPOCTEUIIINX CBOMCTBAX.

00 akcnmomax reomerpuu (2 yaca)

006 akcuomax maHuMeTpuu. HekoTopelie cBeACHUS O Pa3BUTHH T'€OMETPUU

IToBTOopenue (14 yacoB)
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