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IHosicHuTEeNLHAA 3aNIUCKA

HN3yyenne MaTeMaTHKHM Ha CTYIIEHH OCHOBHOIO o0mero o0pa3oBaHWsl HAINpPaBJIeHO Ha

JAOCTH/KEHHE CJIeYIOIINX L eIei:

" OBJAJICHHE CHCTEMON MaTeMaTH4eCKUX 3HAHUA M YMEHHH, HEOOXOAMMBIX Uil MPUMEHEHUS B
IPAKTUYECKOH 1eATENbHOCTH, U3YUYEHHsI CMEXHBIX AUCLUILINH, IPOJOKEHHsI 00pa30BaHus;

"  HMHTEUIEKTyaJIbHOE pa3BUTHE, (POPMHUPOBAHNE KAYECTB JTMUYHOCTH, HEOOXOIUMBIX YEIOBEKY /IS
IOJHOLEHHON JKM3HU B COBPEMEHHOM OOILECTBE, CBOWCTBEHHBIX MaTeMaTHYECKOM
JIEATEIbHOCTH: SICHOCTU W TOYHOCTHM MBICIM, KPUTHYHOCTU MBIIIJIEHUS, 3JIEMEHTOB
QITOPUTMUYECKON  KYJIBTYpbl, IPOCTPAHCTBEHHBIX  HPEJCTAaBICHUH, CHOCOOHOCTH K
IIPEOIOJICHUIO TPYIHOCTEM;

* (opMHpOBaHUE MPEACTABICHUN 00 HIesAX U METoJax MaTeMaTUKH KaK YHUBEPCAJIbHOI'O SI3bIKA
HayKU U TEXHUKH, CPEACTBA MOJEIMPOBAHNS SIBJICHUI U IIPOLIECCOB;

" BOCHHUTAHUE KYJbTYpPbI JUYHOCTH, OTHOUIEHUSI K MaTeMaTHKe KaK K 4acTH OO0IIedeI0oBeyecKon
KYJIbTYpbI, UTPAIOILEN 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

KajiengapHo-TreMaTnyeckoe NJaHUPOBaHHE COCTABJIEHO HA OCHOBE HOPMATHBHBIX

JAOKYMEHTOB:

1. denepanbHbIi KOMIOHEHT TOCYJAapPCTBEHHOTO OOpPa30BaTENBbHOTO CTaHAApTa HAYaIbHOTO
o011ero, OCHOBHOTO 00111ero U cpeanero (moxHoro) obmero odpazosanus (I[Ipukaz MO P® ot
05.03.2004 Ne1089).

2. IlpumepHoit mporpammbl OCHOBHOTO 00IIero oOpazoBaHusi U aBTOpPCKOM mporpammbl FHO.H.

Makapsryesa.

®enepalibHbII 0a3UCHBIN Y4eOHBIH MJ1aH A7 CPeHEro (MOJHOr0) 001ero o6pa3oBaHus .

4. Tlporpammbl 00me00pa3oBaTeNbHBIX yupexaeHui. Anrebpa. 7-9 kmaccel. CocTaBUTENb:

Bypmuctposa T.A. — M.: IIpocemenue, 2009 r.

['ocymapCTBEHHBIN CTaHIAPT OCHOBHOTO 00IIeT0 00pa3oBaHus M0 MaTeMaTHKe.

6. Pexomenmanuu MunucrtepctBa oOpa3oBanusi PO «O BBeneHHWU 3JIEMEHTOB KOMOWHATOPHKH,
CTaTUCTHKH U TEOPUH BEPOSTHOCTEH B COAEpIKaHUE MAaTEeMaTHYECKOTO 00Opa30oBaHUsI OCHOBHOM
IIKOJTBI»

w

o

[Tporpamma cooTBeTcTBYeT yueOHUMKY «Anrebpa. 9 kmace» / FO.H. Maxkapsrues, H.I'. Munmiok u
ap.; mox pexn. C.A. TenskoBckoro. M.: [Ipoceemenue, 2010-2013.

MecTto npeaMera B (peiepaibHOM 0a31CHOM Y4eOHOM IJIaHe

CornacHo denepanbHOMy 0a3uCHOMY y4eOHOMY IJIaHY AJIsi 00pa30BaTENbHbBIX YUPEKACHUN
Poccuiickoit @denepanuu Ha U3ydeHue aaredpsl B 9 kiaacc oTBoAUTCS 3 4 B Henento, Bcero 102 .

B ToM ynce:

KonTponbsHbIX paboT — 8 (BKIII0Yast UTOTOBYIO KOHTPOJIBHYIO padoTy)

OcHognvle yenu Kypca:

— OBJIaJIcHHE CHUCTEMON MaTeMaTHYeCKHX 3HAHUN W yMEHHUH, HEOOXOMUMBIX Ui TMPUMEHEHHUS B
MPAKTUYECKON JEATEIEHOCTH, U3yYEHHUS] CMEXHBIX AUCIUIUINH, MPOJODKEHUS 00pa3oBaHUs B
CpemHe mKoje U MpodeccCHoHaTbHBIX YIeOHBIX 3aBEICHUSX;

— WUHTEIUVIeKTyaJbHOE  pa3BuTHe, (HOPMHUpPOBAHHE  KA4eCTB  JIMYHOCTH, CBOMCTBEHHBIX
MaTE€MaTUYeCKOU JEeATEIbHOCTH: SICHOCTM M TOYHOCTH MBICIH, JIOTHYECKOTO MBIILIECHHUS,
CIIOCOOHOCTH K MPEOI0ICHUIO TPYIHOCTEH;
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— TOMOYb HPUOOPECTH OMBIT IUIAHUPOBAHUS NEATEIBHOCTH, PEIICHUS Pa3HOOOpPa3HOTo Kiacca
3aa4 Kypca, B TOM 4Hcie, TPeOyIOIUX MOMCKa MyTe 1 CIIOCO00B pelIeHus, ICHOr0, TOYHOTO,
IPaMOTHOIO U3JIOKEHUSI CBOMX MBICIIEH B YCTHON U TMCbMEHHOM pEYH.

3aoauu Kypca:

— TIOBTOPUTh M 3aKpENUTh 3HAHWSA, YMEHUsS W HaBBIKM, IIOJTYYCHHBIE B 5-8 Kiaccax:
BBIUMCIIUTENLHBIC HABBIKHA, YMCHHSI pelIaTh JIMHEHHBIC YPABHCHUS M HEPABEHCTBA, MX CUCTEMBI,
YMEHUS CTPOUTH rpaduKu GYHKIIUHA U JP.

— WU3YYUTh KBJpaTHUHyI0 QYHKIHIO U e€ rpaduk, perieHne KBaJApPaTHBIX HEPaBEHCTB
rpaduuecKkuM METOJIOM U METOJIOM UHTEPBAJIOB;

— HAYYUTh pelIaTh YPaBHEHUS U UX CUCTEMBI Pa3HBIMU CIIOCOOAMH;

— WU3YYUTh apU(PMETHUYECKYID M TEOMETPHYECKYIO IPOrPECCHMH, HAYYHTh peIiaTh 3ajadd C
MIPOTPECCUSIMU;

— O3HaKOMHUTb CO CTENEeHHON (GYyHKIMEH, KOpHeM N—Oi CTeneHH, TPUTOHOMETPHUYECKHUMHU
GYHKIUSAME  JTI000T0 yIiia, OCHOBHBIMH TPUTOHOMETPUYECKHMH (OpMyJlaMHu, 3SJIEMEHTaMU
TEOPUHU BEPOSTHOCTECH U KOMOMHATOPUKH,

— Ka4yeCTBEHHO MOJTOTOBUTHCS K BBITYCKHBIM SK3aMEHaM.

Jnsa  pa3ButHg yCTOMYMBOrO HHTEpeca K yuyeOHOMY TpoLEecCy, YPOKHM MaTeMaTUKU
UHTETpUpYIOTCs C paboToil ywamuxcs Ha Kommbtorepe. HekoTopble paszzmensl  anreOpsbl
3aKpeIUIIOTCA TOCPEACTBOM PabOThl HA KOMITbIOTEPE.

B nanHOM Kiacce BenylIMMHM METOJaMH OOYYEHUs HpPEIMETYy SBISIOTCS: OOBSICHUTENBHO-
WJUIFOCTPATUBHBIM M PENPOAYKTHBHBIM, XOTS HCIOJB3YETCSI M 4aCTMYHO-NIOMCKOBBIA. Ha ypokax
UCMOJIB3YIOTCSL 3JIEMEHTBHI CIEAYIOIIUX TEXHOJOTUH: JIMYHOCTHO OPUEHTUPOBAHHOE OOYyYEHHE,
o0ydeHue ¢ npuMeHeHneM onopHsix cxem, UKT.

ConepxaHue nporpamMmmsl.
Aareopa 9 kiacc

I'naBa 1. CBoiicTBa pynkumii. Kpagparuunas ¢pynkuus (22 yaca)

Oynkuus. CpoiictBa GpyHkumid. KBagpatHeiii TpexwieH. PasnoxkeHune KBaJpaTHOro TpexwieHa Ha
MHOXUTENH. DyHKIUA Y = ax? + bx + ¢, eé cBoiicTBa M rpaduk. CteneHHas QpyHKIUS.

OcHOBHasl eJIb: PAaCIIMPUTH CBEJICHHS O CBOMCTBAX (PYHKIMI, 03HAKOMUTBH O0y4arOIINUXCsI
CO CBOMCTBaMH M rpaMKoM KBaJpaTUYHON (QYHKIMH, cOPMUPOBATH YMEHUE PElIaTh HEPABEHCTBA
BUJA

ax>+bx +c>0 ax®+bx + ¢<0, rae a He pasHo 0.

B nauane Tembl cucreMaTHU3UpYlOTCA cBeleHUA O (QyHKUMsX. [loBTOpsitOTCS OCHOBHBIE
HNOHATHUS: (YHKIMS, apryMeHT, 00JacTh omnpenesneHus (yHKuuu, rpadpuk. JlaoTcs MOHATUSA O
BO3pAacTaHUU U yObIBaHUM (DYHKLMHU, IPOMEXKYTKAX 3HAKOMOCTOSIHCTBA. TeM caMbIM co3ziaercs 6asza
JUIS YCBOGHHUS CBOMCTB KBaJpaTUYHOM W CTENEHHOW (YHKIUM, a Takke Uil JalbHEHIIero
yrayOneHust pyHKIMOHAIBHBIX MPEICTaBICHUH MTPU U3yYeHUH Kypca anreOpbl M Hayasl aHaiu3a.

[ToAroTOBUTENBHBIM IIATOM K M3YYEHHUIO CBOMCTB KBaJIpaTUYHON (DYHKIIMU SBISETCS TAKKE
PacCMOTpPEHHE BOIIPOCa O KBAJAPATHOM TPEXUIEHE U €r0 KOPHSX, BBIJICJICHUHU KBaIpaTa ABY4YJICHA U3
KBaJIpaTHOI'O TPEXWIEHA, Pa3JI0’KEHUH KBAJPAaTHOIO TPEXUIEHA HA MHOKUTEIIN.

Vi3ydeHne KBaapaTHHHON (YHKIWH HAYMHACTCS C PACCMOTPEHHs (GYHKIHH y=ax’, eé
CBOWCTB M 0CcOOEHHOCTEH rpaduka, a Takke APYIMX YAaCTHBIX BUAOB KBAJAPaTUYHON (YHKUIUH —
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dyEkmpE  y=ax’+n, y=a(x-m)°>. DTH CBEACHHS HCIIONB3YIOTCS TPH H3YYCHHH CBOICTB
KBaApaTuyHON (yHKIMM oOmero Buaa. BakHo, yToOBI oOywaromuecss MOHSIM, 4TO rpaduk
dyHKIEE ¥ = ax” + bx + ¢ Moxer GbITh MOTydeH U3 rpaduka QYHKIHH y = ax’ ¢ IOMOIIBIO JBYX
MapaienbHBIX  TepeHocoB. IlpuéMbl mocTpoeHms rpaduka ¢yHkmmm y = ax’ + bx + c
0TpalaThIBAIOTCSI HA KOHKPETHBIX mnpumepax. [Ipm 3ToM ocoboe BHUMaHHE CIEAYeT YACIHUTH
(GopMupOBaHUIO y O0YYaIOIIMXCS YMEHHS YKa3blBaTh KOOPAMHATHI BEpIIMHBI Mapadoibl, €€ OCh
CUMMETpPHH, HAIIPaBJICHHE BETBEH mMapadoIbl.

[Tpu n3ydeHnun 3TOi TeMBbI JalbHEWIIee Pa3BUTHE TOIyYaeT YMEHUE HAXOIHUTh MO TpaduKy
NPOMEXYTKH BO3pacTaHUsl W yObIBaHUS (DYHKIMH, a TaK)Ke NMPOMEXKYTKH, B KOTOPBIX (YHKIUS
COXpaHSET 3HAK.

Yuyaruecs 3HaKOMSATCS CO CBOMCTBAMHU CTENEHHOM (QyHKIMH y=X" P YE€THOM U HEYETHOM
HaTypaJbHOM TIOKa3zaTeiae N. BBogurcs  moHsTHe KOpHA — N-i ctemeHn. OHHM  TMOJTy4aroT
NPEJCTaBICHUE O HAXOXKJICHUM 3HAUYECHUH KOPHS C MOMOIIBIO KaJbKYJIATOpa, MPUYEM BBIPAOOTKA
COOTBETCTBYIOUINX YMEHUH HE TpeOyeTcsl.

I'naBa 2. YpaBHeHHsI M HEPABeHCTBA ¢ 0HOM nepeMenHoi (14 yacoB)
Llenbie ypaBHEHUS.

OcHoBHasl 1eJIb: CUCTEMAaTU3UPOBATh U O0OOIIUTH CBEACHUS O PEIIEHUU LENbIX C OJHOU
nepeMeHHoi, BeipaboTaTh yMmeHHE peliaTh MPOCTEHINNE CHUCTEMbI, COJEpXKAIINe YpPaBHEHHE
BTOPOW CTENEHU C JBYMs NEPEMEHHBIMHU, U TEKCTOBBIE 3aJa4M C IOMOIIbIO COCTABICHHUS TaKHX
CUCTEM; BBIpaOOTaTh YMEHHE pemaTh MPOCTCHINNE CHUCTEMBI, COJICpXKAIHe YpaBHEHHWE BTOPOI
CTEIEHU C ABYMs IEPEMEHHBIMH, U TEKCTOBBIE 33/1aUl C TOMOILbIO COCTABJICHUS TAKUX CHUCTEM.

B sToii Teme 3aBepiaeTcs M3y4E€HUE PALMOHANBHBIX YpPaBHEHHMH ¢ OJHOM mepemeHHOH. B
CBSI3M C JTHUM IIPOBOJUTCS HEKOTOpoe O00OOIIeHHE W YriIyOJieHHE CBEeIEHHH 00 ypaBHEHHSIX.
BBoasATCs MOHATHS LIENOT0 PallMOHAIBHOTO YpaBHEHHUS U ero creneHu. O0ydaronuecs 3HaKOMATCS
C PEIICHUEM YPAaBHEHUW TPEThEW CTENEHW W YETBEPTOW CTENEHU C MOMOIIBIO PA3JIOKECHHS Ha
MHOXHTEIM ¥ BBEJCHMS BCIIOMOTaTeIbHOM IepeMeHHOH. MeToa pelieHus ypaBHEHHH IyTem
BBEJICHUSI BCIIOMOTATENIbHBIX TIEPEMEHHBIX OyleT MIMPOKO HCIIOJIB30BaThCS JajbHEUIIeM IpH
PELICHUH TPUTOHOMETPUYECKUX, JTOrapU(PMHUUECKUX U IPYTUX BUJOB YPAaBHEHHH.
DopMHUPOBAHIE YMEHHIT pelliaTh HepaBEHCTBA BI/IA ax> + bx + ¢>0 ax? + bx + ¢<0, rie a He paBHO
0, ocy1ecTBIs€TCS ¢ ONMOPON Ha CBEJICHU O rpaduKe KBaJpaTHUHONW (YHKIMHU (HalpaBieHHe
BETBEH MapadoJIbl €€ PacooKEHHEe OTHOCUTENbHO ocH OX).

OOyuarommecs: 3HaKOMSTCS C METOJOM HHTEPBAIOB, C TIOMOIIBI0 KOTOPOTO pPEHIAroTCs
HECJIOKHBIE pal[OHAJIbHBIE HEPABEHCTBA.

I'naBa 3. YpaBHeHusi M HepaBeHCTBA ¢ ABYMs nepeMeHHbIMu (17 yacoB)

VYpaBHeHue ¢ IByMsI IepeMeHHbIMU U ero Tpaduk. CucrteMbl ypaBHEHUN BTOPOil creneHu. Pemenue
3a/1a4 C MOMOIIBIO CUCTEM YpPaBHEHUMN BTOPOU cTeneHu. HepaBeHcTBa ¢ AByMs IIEPEMEHHBIMU U UX
CHUCTEMBI.

OcHoBHasi 1eJib: BbIpa0aThIBaTh YMEHUE pelIaTh MPOCTEHINE CUCTEMBI, COJepKaIlUe ypaBHEHUS
BTOPOU CTENEHU C JABYMS IIEPEMEHHBIMU M TEKCTOBBIE 3aJa4d C IIOMOILBIO COCTABJICHUS TAaKUX

CHCTEM.

B nanHOM Teme 3aBepumiaeTcs M3y4eHUE CHUCTEM YPaBHEHHM C JBYMS IIE€PEMEHHBIMU.
OCHOBHOE BHUMAaHHUE YJENAETCS CUCTEMaM, B KOTOPHIX OJHO M3 ypaBHEHUM NEPBOM CTENEHH, a
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npyroe BTOpoil. M3BecTHBIN 00ydarommmcs Crnocod MOJCTAHOBKM HAXOIUT 3/eCh JajbHEWIIee
MIPUMEHEHHNE U NTO3BOJISIET CBOJIUTH PELICHUE TAKUX CUCTEM K PELICHUIO KBaJPAaTHOTO YPaBHEHUSI.

O3HakoMJIeHHE 00YYaIOIUXCsl ¢ IPUMEpPAMH CHCTEM YpaBHEHHH C IBYMs IEPEMEHHBIMH, B
KOTOpPBIX 00a ypaBHEHHS BTOPOM CTENEHHW, JOJDKHO OCYIIECTBISATHCS C  JIOCTAaTOYHOMH
OCTOPOKHOCTBIO U OTPAHUYUBATHCS IPOCTEUILIMMU IIPUMEPaMH.

[IpuBneueHne W3BECTHBIX OOy4arOMUMCS Tpa@UKOB TIO3BOJISET MPUBECTH MPUMEPHI
rpadu4ecKoro pemeHus cucteM ypaBHeHH. C TOMOIIBIO TpapUUECKUX MPEICTABICHUNH MOMXKHO
HaTJISHO MOKa3aTh 00yYaIOUIMMCs, YTO CUCTEMBI JBYX YPaBHEHUU C IByMS IEPEMEHHBIMU BTOPOil
CTENEHU MOTYT UMETh OJIHO, JIBA, TPU, YETHIPE PELLIECHUS WJIM HE UMETh PELLICHUM.

Pa3paboranHblii MaTeMaTH4YecKuil —ammapar [O3BOJSET CYIIECTBEHHO pacHIMpPUTh  KIlacc
COJIEpKaTeNIbHBIX TEKCTOBBIX 33/1a4, PEIIAEMBIX C IOMOIBIO CUCTEM YPABHEHUM.

I'naBa 4. IIporpeccuu (15 yacos)

Apudmernueckass U reoMmerpuueckas mnporpeccud. @opmysisl N-ro uyjieHa U CyMMbl IEPBBIX N
4JICHOB Iporpeccuu. beckoHeuHo yObIBatolasi reOMeTpUYecKas IPOrpeccusl.

OcHoBHasl 1eJIb: 1aTh MOHATUS 00 apupMETUIECKON U T€OMETPUUECKOM MPOrpeccusx Kak
YHCJIOBBIX IIOCJIE0BATEIBHOCTAX 0CO00r0 BU/A.

[Ipy wu3ydyeHuHM TeMbl BBOJUTCS MOHATHE IIOCIIECIOBATEIBHOCTH, PA3bICHAETCS CMBICI
TepMHHA «N-i YJ€H MOCIEAOBATEIbHOCTUY», BhIPAOATHIBACTCS YMEHHE MCIONIb30BaTh MHACKCHOE
o0o3HaueHHe. DTU CBEICHUS HOCIT BCIIOMOTATENIbHBIA XapaKTep M WCIONB3YIOTCSA I U3YYEHUs
apupMETUYECKON U TEOMETPUUYECKON TTPOTPECCHiA.

Pabora ¢ ¢popmynamu N-TO WieHa U CYMMBI TIEPBBIX N WICHOB MPOTPECCUi, TOMUMO CBOETO
OCHOBHOIO  HAa3HA4€HMs, I[I03BOJIIET  HEOJHOKPAaTHO  BO3BpAaIlaTbCsi K  BBIUYMCICHUSM,
TO/IECTBEHHBIM MPEOOPa30BaHUSM, PEIICHUIO YPABHEHU, HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTCsl XapaKTepUCTUYECKHE CBOMCTBa apU(pMETHUYECKOH M TeOMETpPHYeCKON
MPOTPECCHH, UTO MO3BOJSET PACIIUPUTH KPYT NPEIaraéMbIX 3a1ad.

I'naBa 5. DiieMeHTHI KOMOMHATOPUKH M TeOPHHU BeposiTHocTeill (13 yacoB)

KomOunaropHoe npaBmio ymHoxkeHus. [lepecranoBku, pasmerieHusi, couetanus. OTHOCUTENbHAS
9acTOTa U BEPOATHOCTH CITy4alfHOTO COOBITHSI.

OcHoBHast HeJb: O3HAKOMHUTH O6y‘IaIOIJ_[I/IXCSI C NOHATUAMU TICPECTAHOBKHU, PA3SMCIICHHA,
COUCTaHrusd MW COOTBCTCTBYIOIIMMHU q)OpMYIIaMI/I JJId  IIoAcCdY€Ta HUX YHCIa, BBCCTH IIOHATUA
OTHOCHUTEJIBbHON YaCTOTHI U BCPOATHOCTU CHy‘l&fIHOl"O COOBITHS.

N3ydyeHne TeMbl HAUMHAETCS C PEIICHHUs 3a7a4, B KOTOPBIX TPEOYETCS COCTaBUThH T€ WIH
WHbIE KOMOWHAIIMK JIEMEHTOB M. MOJICUMTATh UX YHCIIO. Pa3bsicHsAeTcS KOMOMHATOPHOE MPABUIIO
YMHOXEHHS, KOTOPOE HCIONHATCA B JajbHEHIIeM MpH BeIBOAE (OPMYN ISl TOJACYETa YHCIIa
MEePECTAaHOBOK, pa3MelieHnid u coudetaHuid. [Ipm wW3ydeHWM HOaHHOTO MaTepuajia HEeOoOXOIUMO
o0paTuTh BHHMMAaHHE OOYYAIOIIMXCS Ha pa3Iuuue MOHITHHA «pa3MelIeHHuEe» U «COYETaHHEY,
chopMupOBaTh Y HUX YMEHHE OMPEACIIATh, 0 KAKOM BHJI€ KOMOMHAIIMI HIET PEYb B 3aa4e€.

B nanHOli Teme oOydarommecs 3HAKOMSTCS C HaudalbHBIMU CBEACHHUSIMH W3 TEOPUHU
BEpOATHOCTEH. BBoasTcs mOHATUS  «ciay4ailHoe COOBITHE», «OTHOCHTENbHAs 4YacToTay,
«BEPOSITHOCTh CIYYalHOTO COOBITHS». PaccMaTpuBarOTCS CTaTUCTHYECKUH U KJIACCHUYECKUIN
MOAXOABl K OMNPEACIICHUIO BEPOATHOCTH CIIy4allHOTO COOBITHS. BaxxHo 0o0paTuTh BHUMaHUWE
00y4JaromuXxcsi Ha TO, YTO KJIACCUYECKOE OMpPEIETICHHE BEPOSITHOCTH MOXKHO MPUMEHSTH TOJIBKO K
TaKUM MOJIEIISIM PEATHHBIX COOBITHH, B KOTOPBIX BCE HCXOJBI SBJISTFOTCS PABHOBO3MOKHBIMH.
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6. IloBTOpenue (21 yac)

OcHoBHasi neJb: [loBropenue, 0000IIeHHE U CUCTEMATH3alUs 3HAHUH, YMCHUH M HABBIKOB 32 KypC
anreOpbl OCHOBHOM 00111e00pa30BaTEIBHOMN IIIKOJIBI.

YueOHbIi mJ1an

No Konuuectro
Ha3Banwne TeMbl
TEMBI 4acoB
1. KBAJIPATUYHAS ©®YHKIISL. 22
2. YPABHEHWS 1 HEPABEHCTBA C OI[HOPT [TEPEMEHHO. 14
3. YPABHEHUA U HEPABEHCTBA C IBYMS ITEPEMEHHBIMU. 17
4, APUOMETHUYECKASA U TEOMETPUYECKAS ITPOI' PECCHMN. 15
5. SJIEMEHTBI KOMBUHATOPUKU U TEOPUU BEPOSITHOCTEW. 13
6. HNUTOI'OBOE ITOBTOPEHME. 21

TpeboBanus kK MaTeMaTH4eCKOH MOArOTOBKeE yYammuxcs 9 kiacca

B pe3yjabTaTe U3yYCHUS YYCHUK NOJKCH

3HATH/MIOHUMATh:

yMeThb:
[ ]

CYLLECTBO MOHATUSA MaTEMAaTUYECKOI0 I0Ka3aTeIbCTBA; IPUBOAUTH IIPUMEPBI
JI0Ka3aTelIbCTB;

CYILECTBO MOHATHUSA aJTOPUTMA; IPUBOAUTH IIPUMEPHI AITOPUTMOB;

KaK MCIOJIb3YIOTCSI MaTeMaTu4eckre (popMysibl, ypaBHEHUSI U HEPABEHCTBA; IPUMEPHI UX
IIPUMEHEHHSI JUIS PEIICHNs MAaTEMAaTUYECKUX 3a/a4;

KaK MaTeMaTH4eCKHU OIpeJieIeHHbIe ()YHKIIMU MOT'YT OMHMCHIBATh pealbHbIC 3aBUCUMOCTH;
[IPUBOJUTH IIPUMEPHI TAKOI'O OIIUCAHUS;

KaK MOTPeOHOCTH MPAKTUKU MPUBEIN MAaTEMATUYECKYI0 HAYKYy K HEOOXOJUMOCTH
pacLIMpPEHUs TIOHATHUS YHUCIIA;

BEPOSITHOCTHBIM XapaKTEP MHOTUX 3aKOHOMEPHOCTEH OKPYKAIOIIETO MUPA; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB; KAKMM 00pa30M IreoMeTpusl BO3HUKIIA U3
MPAKTUYECKHX 3a/1a4 3eMJIEeMEpHsl; TPUMEPbl TEOMETPUUECKIX 00BEKTOB M YTBEPXKICHHH O
HUX, BXXHBIX IS IPAKTHKU;

CMBICJI UI€aIM3aLliH, [T03BOJISAIOIIECH pelaTh 3aJa4y peaJbHON NEUCTBUTEIBHOCTH
MaTeMaTHYEeCKUMHU METOJIaMH, TPUMEPHI OMINOOK, BO3HUKAIOIINX MTPH WACATH3AIHH.

COCTaBJISITh OYKBEHHBIE BhIpaKEHUS U GOPMYJIBI 10 YCIOBUSAM 3a/1a4; OCYILIECTBIIATH B
BBIpaXEHUSIX U (POPMYJIaX YUCIIOBbIE MOJACTAHOBKU U BBIMOJIHITH COOTBETCTBYIOIIHE
BBIYMCIICHHUS], OCYILECTBIIATH [IOJICTAHOBKY OJHOT'O BBIPAXXEHUS B IPYrO€; BBIPAXKATh U3
dbopMyI1 0JIHY TEPEMEHHYIO YepPE3 OCTAIIbHBIE,

BBIIIOJIHATH OCHOBHBIE JCUCTBUS CO CTEIICHIMU C LEJIBIMU [TOKA3aTENAMHU, C MHOIOYJICHAMU
U ¢ anreOpanyeckuMHu ApoOsSMU; BHIIOIHATH Pa3jioKeHNEe MHOTOWIEHOB HA MHOXKUTEIIH;
BBITNOJIHATH TOXK/IECTBEHHBIE TPEOOPAa30BaHUsI PAllMOHATIBHBIX BHIPAKEHUH;
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MIPUMEHSITh CBOMCTBA apU(PMETUIECKUX KBAJAPATHBIX KOPHEH /711 BEIYUCIICHUS 3HAYCHUN U
npeoOpa30BaHUM YHUCIOBBIX BBIPAKEHUM, COICPKAIINX KBAPATHbIE KOPHHU;

peuiaTh JIMHEHbIE, KBaJIPAaTHBIE YPABHEHUS U pallMOHAIbHBIE YPABHEHUS, CBOISAIINECS K
HUM, CUCTEMBI JIBYX JINHEWHBIX YPABHEHUI U HE CII0KHbIC HEJTMHEHHBIE CUCTEMBI;

peluaTh JIMHENHBIE U KBaJAPaTHbIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX CUCTEMBI;
pelIaTh TEKCTOBBIC 33]]a4l alre0pandeckKuM METOJJOM, HHTEPIIPETUPOBATH MOTYYESHHBII
pe3yJbTaT, MPOBOJUTH OTOOP PELICHH, UCXO U3 POPMYITUPOBKH 3a/1a4H;

n300pakaTh YUClia TOYKAMU Ha KOOPAMHATHOM MPSIMOK;

ONPEACIISTH KOOPAUHATHI TOUYKHU INIOCKOCTH, CTPOUTH TOUYKH C 33IaHHBIMU KOOPJAUHATAMU;
n300paxkaTb MHOXKECTBO PELIECHUI JIMHEHHOTO HEPABEHCTBA,

pacrno3HaBaTh apu(pMETHIECKHE U TEOMETPUUYECKUE TPOTPECCUH; PelIaTh 3a/1a4H C
npuUMeHeHneM (OpMYIIbI OOIIEro WieHa U CYMMBbI HECKOJIBKUX MEPBBIX WICHOB;

HaXOJUTh 3HaUYCHUs (DYHKIUH, 3aIaHHON PopMmyroi, Tabmuiei, rpadukoM 1o ee
apryMeHTy; HaXOJUTh 3HAYCHHUE apTyMEHTa 10 Ha3HAYCHUIO (PYHKIINH, 3aJaHHOU TpaduKkoM
WJIM TaOIHULIEH;

OTIPECIIATh CBOMCTBA (DYHKIINMU TT0 €€ TpaduKy; MPUMEHATh IpadUuecKue MpeaCcTaBICHUS
IIpU PELLIEHUN YPaBHEHUH, CUCTEM, HEPABEHCTB;

OMHCHIBATh CBOMCTBA U3YYCHHBIX (DYHKIIMIA, CTPOUTH UX TPaPUKH;

HCII0JIb30BATh HpHOﬁpeTeHHbIe SHAHUA U YMCHUA B HpaKTI/I‘leCKOﬁ AeATECJIbHOCTH "
NOBCEAHEBHOM KM3HH JJIA:

BBITIOJTHEHUS pacyeToB 1o (popmynam, Ui cocTaBiIeHUs (POPMYII, BEIPAKAIOIIIX
3aBHCHUMOCTH MEXKY PealbHBIMU BETUUMHAMU; JUI1 HAXOXKACHUS HYKHOUM (OpMYJIIbI B
CIIPaBOYHBIX MaTepraliax;

MOJEJIMPOBAHUS MPAKTUUECKUX CUTYal[Ui U UCCIIEIOBAHUU ITOCTPOCHHBIX MOJIENIEH C
MCIOJIb30BaHUEM armapara anreOpbl;

OTHMCaHUs 3aBUCUMOCTEHN MEX 1y GU3NIECKUMHU BETMYUHAMU COOTBETCTBYIOITUMU
dbopmynamu, TP UCCIECTOBAHNN HECIIOKHBIX MPAKTHUYECKUX CUTYAIUH;
WHTEpIpeTany rpauKoB peabHbIX 3aBUCHMOCTEN MEXKIy BETMUYNHAMU;

3JIEMEHTHI JIOTUKH, KOMﬁl/lHaTOpHKI/I, CTATUCTUKHU U TCOPUH Bep0ﬂTHOCTeﬁ

yMeTh

IIPOBOJIUTH HECIIOKHBIE JOKA3aTEIbCTBA ,[TOJIy4aTh IPOCTEUIINE CIEICTBUS U3 U3BECTHBIX
WJIM PaHEE UIIU PAHEE MOTYYEHHBIX YTBEPKICHUM, OLIEHUBATH JIOTHYECKYIO IIPABUIIBHOCTD
pacCyXJI€HH, UCIIOIb30BATh PUMEPHI IS WIUTFOCTPALMHU U KOHTPIIPUMEDPBI IS
ONPOBEPIKEHUS YTBEPKICHUN;

U3BJIEKaTh HH(OPMAIIMIO ,[IPEACTABICHHYIO B TaOIUIlax, Ha AUarpaMmax ,rpapukax;
COCTaBJIATh TaOJIUIIBI, CTPOUTH JUArpaMMbl U TpauKy;

pemaTb KOMOMHATOPHBIE 3a/1a4X IyTEM CUCTEMAaTHUYECKOT0 repedopa BO3ZMOXKHBIX
BapHaHTOB U C UCIIOJIb30BAHUEM ITPaBUJIa YMHOXKEHMS;

BBIYMCIITh CPEIHNAE 3HAYECHHUSI PE3YyJIbTaTOB M3MEPEHUN;

HAXOJUTh YAaCTOTY COOBITHS, UCTIONIb3Yys COOCTBEHHbIE U TOTOBBIE CTATUCTUYECKHUE JIaHHBIE;
HaXOJUTh BEPOSITHOCTHU CIy4alHBIX COOBITUN B IPOCTEUIINX CITy4asx;

HCNO0JIb30BATH NPUOOpPEeTeHHbIC 3HAHUS U YMEHUS] B IPAKTHYECKOM 1eSITeIbHOCTH U
NMOBCEeIHEBHOM KU3HU AJIA:

BBICTpanBaHUA apryMmCHTAINHU IIPHU JOKA3ATCIBCTBC U B JUAJIOTC,
pacno3HaBaHUA JIOTUYCCKU HCKOPPECKTHBIX paccy;meHHﬁ;
3allMCU MaTEMAaTUYCCKUX yTBep)K}IeHHﬁ, J0Ka3aTcJIbCTB,
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aHaJlM3a peallbHbIX YHCIIOBBIX JaHHBIX ,IIPEJCTABICHHBIX B BUJE TUArpaMM ,rpauKoB,
TaOIuIL;

peleHus MPaKTUYECKHUX 33J1a4d B TTOBCEAHEBHOM M MPO(HEeCCHOHATBLHOMN NeITeILHOCTH C
HCITOJIb30BaHUEM JICHCTBUIA C YUCIIaMH, IIPOIEHTOB, JIJTUH, TUIOIIA/IeH, 00bEMOB, BpPEMEHH,
CKOPOCTH;

perieHust yueOHbIX U MPAKTHYECKUX 3a7a4, TPEOYIOIUX CUCTEMaTHIECKOTO iepedopa
BApUAHTOB;

CpaBHEHUS MIAHCOB HACTYIJICHUS CITyYalHBIX COOBITHH, JIJIsl OLICHKH BEPOSTHOCTH
CITy4altHOTO COOBITHS B MPAKTUUECKUX CUTYAIUSIX, COMMOCTABICHUS MOJICIN C peaIbHON
CUTYalHE;

Ol_leHKa MUCbMEHHBIX KOHTPOJbHBIX paﬁoT Yuyamuxcsi
OTtMmeTKa «5» CTaBHTCA B CIeayrmux cjayvyasax.

L4 pa60Ta BBIIIOJIHCHA ITIOJTHOCTBIO.

® B JIOTHUYCCKUX PACCYKIACHUAX U 000CHOBAHHIX HET HpO6€J’IOB u OI_I_II/I6OK;

® B PCIICHHMHN HET MAaTCMAaTUYCCKHX OIInOOK (BOSMO)KHa OAHa HCTOYHOCTH, OIIMCKa, HC
ABJIAOIIAACA CIACACTBMECM HE3HAHMA UM HCIIOHUMAaHU A yqe6H0ro MaTepHana);

OT1MeTKAa «4» CTAaBUTCS, €CJIN:

® paboTa BBINOJIHEHA IMOJHOCTHIO, HO OOOCHOBAHUS ILIArOB PEIICHHS HEAOCTATOYHBI (€CIH
YMEHUS 000OCHOBBIBATh PAcCyKIACHUS HE SBJISUIMCH CIIELUAIbHBIM 00BEKTOM IPOBEPKH);

e JIOMyIIIEHa OJHA OMIMOKa WJIM JIBa-TPU HENOYeTa B BBIKJIAJKAX, YePTEk,axX WM Tpadurax
(ecnm 3T BUIBI PaOOTHI HE SBISUTUCH CIIEIUAIBHBIM 00BEKTOM IPOBEPKH);

OtMeTKa «3» cTaBUTCH, €CJIN:

e JOMYIIEHb Oojee OAHOM OMmMMOKM MM Oojee JBYX- TPeX HEJI0YeTOB B BBIKJIAJKAX,
yepTekax WM rpaduka, HO Ydaluiics BiageeT o00s43aTelbHBIMM YMEHUSMH IO
IIPOBEPSIEMON TEME.

OTMeTKAa «2» CTaBUTCH, €CJIN:

¢ JONYHICHBI CYHICCTBCHHBIC OH_II/I6KI/I, IIOKa3aBIIHUEC, YTO yanHﬁCﬂ HC BJIaACCT
00s13aTeNIbHBIMU 3HAHUSMHU T10 JaHHOM TeMe B IMOJHOH Mepe.

OtMeTKa «1» cTaBUTCS, €CJIN:

e paboTa noka3zana MOoJHOE OTCYTCTBHE y ydalllerocs 00s13aTelbHbIX 3HAaHUM, YMEHH 1O
MPOBEPSIEMON TeME WM 3HAYUTENbHAS YaCTh PAOOTHI BHIMTOJHEHA HE BBITIOJHEHA.
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Y4eOHO-MeTOANYECKUIT KOMILIEKC YYeHUKA:

1.

Yuebnuk: Anredpa 9./ FO.H. Makapsrues, H.I'. Munatok, K.W. Ilemkogr, C.B. CyBopoga.
[Ton penakuueii C.A. TenskoBckoro. / M.: [Ipocsemenue, 2010-2013.

JlonoIHUTeIbHAS JTUTepaTypa:

1.

Anre6pa. 9 kinacc. KUMas1. Coct. babymkuna JI.FO. M.: BAKO, 2010-2013.

y‘leﬁHO'MeTOHI/I‘IeCKI/Iﬁ KOMIIVICKC YYUTEJIsA:

2.

3.

4.

5.

6.

denepalbHBII KOMIIOHEHT TOCYJapCTBEHHBIX 00pa30BATENbHBIX CTAHJAPTOB OCHOBHOTO
obmero ob6pazoBanus (mpukaz Munooprayku ot 05.03.2004r. Ne 1089).

TpeboBanusi K MUHUMYMY COJIEp>KaHUST OCHOBHOTO 0O0IIero oOpa3oBaHus (YTBEPKICHBI
npukazoM MO PO ot 19.05.98 Ne 1236).

[Ipumepnass mporpamma 1o Marematuke (mucbMo JlemapramMeHTa TroCyJIapCTBEHHOU
HOJIUTHKH B 00pa3zoBanur Munob6puayku Poccun ot 07.07.2005r Ne 03-1263).

[IpumepHass mnporpamma [jsi 001e00pa30BaTENbHBIX IIKOJ, TUMHA3UM, IMIEEB IO
Matematuke 5-11 kimaccel K ydeOHOMY KoMIuiekcy s 7-9 ximaccoB (aBropel HO.H.
MakapsrueB, H.I'. Munatok, K.H. Hemkos, C.b. CyBoposa IO.H., coctaBurenu I'.M.
Kysnenosa, H.I'. Munaiok— M: «JIpoday, 2004. — c. 86-91)

Amenko W.Bu ap.ITHMA 2013. Marematuka. 9 xknacc. l'ocynapcTBeHHass WTOroBas
arrectanusa (B HOBoW (opme). TumoBbie TecToBble 3amaHus.— M.: H3maTenbcTBO
«3JKk3ameny, 2013.
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