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1. IHosicHUTEJbLHAA 3aIHUCKA

Pabouas mporpamma Kypca BHEYpOUHOM AeaTenbHOCTH «MaTtemaruka. [lapamerpsl » cocTaBieHa Ha OCHOBE:
e ®depnepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii @eneparum»;

®enepanbHOTO roCyJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAAPTa CPETHETO 00IIero 00pa3oBaHus;

OcHoBHOI 00pa30BaTeNBLHOM MPOrpaMMEI cpeaHero oomero oopazosanuss MbOY KMO «'umHa3us»;

paboueii mporpammbl 0 yueOHOMY Ipeamery «MareMaThkay;

benepanbHON paboyel mporpaMMBbl 10 yueOHOMY IpeaMeTy «MaTemMaTukay;

paboueii mporpammsl Bociimtanus MBOY KMO «I'umHazusy.

[Iporpamma pa3paboTaHa ¢ yueTOM aKTyalbHBIX II€JIeH U 3a/1a4 00Y4YEeHHs U BOCIUTAHUS, Pa3BUTHs OOYyUaIOIMMUXCA U YCIOBUM, HEOOXOIUMBIX IS IOCTHXKCHUS
JINYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX PE3YJIbTATOB.

s
Z
I[envro maHHOTO Kypca SIBIISIETCSI U3YYE€HHUE OCHOBHBIX THITOB 3334 C IapaMeTpaMH U OTPadOTKa Pa3IMYHBIX CIIOCOOOB PEMICHHUS 3THX 33134, & IMEHHO
AQHAJTMTHYECKOTO U rpapudecKoro perieHns: OTHOCUTEIHHO apameTpa.
JlaHHbIN Kypc 103BOJISIET (JOPMUPOBATh YMEHUS M HABBIKU 110 PELICHUIO 3a]1a4 C IMapaMeTpaMu, CBOISILUXCS K UCCIEIOBAHUIO JIMHEHHBIX U KBaJpPaTHBIX

YpaBHEHHIA, KBaJPAaTHBIX HEPABEHCTB, YPAaBHEHHI U HEPABEHCTB, COACPIKAIIMX MOIYJIb, IIOKA3aTEIbHBIX U JOTapU(PMHUUECKIX YPABHEHUH 1 HEPABEHCTB.

3aoauu Kypca:

Pacimmpute nipeicTaBieHus yqammxcsi 00 ypaBHEHUSX M HEPABEHCTBAX ¢ TapaMeTPaMU; MTO3HAKOMUTH C aJITOPUTMAMHU PEIICHUS 33]1a4 C TapaMeTpaMH.
[ToBBICHTH YPOBEHh MAaTEMATHICCKOM MTOJATOTOBKH yUAIIMXCS Yepe3 PelIeHre 3a1a4 ¢ TapaMeTPaMH.

Pa3BuBath Jlormueckoe MBIIICHUE, YMEHHE aHATM3UPOBATh, CPAaBHUBATH, 0000MIATh.

dopmupoBaTh TaKMe Ka4eCcTBa JIMIHOCTH, KaK TPYI0JII00HE, TIeJICyCTPEMIICHHOCTD, YCHTIMBOCTbD, CHJIA BOJIH, TOUHOCTb.

sl s

OO0mas xapakrepucTuka

JlanHast mporpamMma Kypca CBOUM COJI€pKaHMEM CMOKET MpHBJIeYb BHUMaHUE ydaniuxcs 10 kiacca, KOTOpbIM MHTEpECHA MaTEMAaTHKa U €€ MPUIIOKEHHS U
KOTOPBIM 3aX04eTcs TIIy0xke U OCHOBATENbHEE MIO3HAKOMUTHCS C €€ METOJAAMU U UICSIMH.

3ajaun ¢ mapaMmeTrpamMu TPAaJUIUOHHO MPEACTaBISAIOT JUISl y4JalllUXCsl CIOKHOCTH B JIOTMYECKOM, TEXHHYECKOM W ICHUXOJOrHdeckoM IiaHe. OpHako
MMEHHO pelIeHHe TaKUX 3a/1a4 OTKPBIBAET Mepe]l yUalluMucs OOJIbIIee YHUCIO0 SBPUCTHUECKHUX IPUEMOB O0ILIEro XapakTepa, MPUMEHSEMBIX B HCCIIETOBaHUAX
Ha JII0OOM MaTemaTHdeckoM marepuane. Kpome Toro, 3amaunm ¢ mapameTpaMu 00JaJarOT BBHICOKOM JMArHOCTUYECKOM M MPOTHOCTUYECKOM HEHHOCTHIO,
MI03TOMY OHH CTaJl HEOTHEMJIEMOM YacThIO €IMHOTO TOCYIaPCTBEHHOTO 3K3aMeHa.

IkonpHast 6a3o0Basi mporpamma yzenaseT Majio BHHUMaHMs PEHIeHHMIO 3THUX 3ajad, Mo3ToMy Oojee riy0oKoe M3ydeHHE MX BO3MOYKHO Ha AJIEKTHBHBIX
Kypcax.

JloMuHaHTHOM (OpMOIi yueHHUs SBISETCS MOMCKOBO-HCCIEA0BATENbCKAs IEATEIbHOCTh yUallluXcsl, KOTOpasi peaju3yercs Kak Ha 3aHSATHX B Kjacce, Tak U
B XOJIe€ CaMOCTOSITeIbHOW paloThl ydamuxci. B Xozme mpoBeneHHs Kypca MpeanosaraeTcsi HCIOJIb30BaTh CIENYIOIIME METOJIbl: 3KCIIEPUMEHTAIBHO-
HCCIIeI0BATENIbCKUM, METO T 1e0aTOB, JIEKIIMOHHO-CEMUHAPCKUNA METO/I.

MecTo B y4eOHOM IJIaHe
[Tporpamma paccumntana Ha 34 gaca B rox (1 gac B Henmento) B 10 kmacce.

2. Conep:xkaHue NpPorpaMmbl

Ne Tema Conepxanue

n/m

1. [TonsTue o 3amayax ¢ napamerpoM | Onpenenenue napamerpa. Buasl ypaBHEHUN U HEPABEHCTB, COIEPKAIIME TApAMETP.
[lepBoHauanbHbIE CBEACHUS OcHOBHbBIE IPUEMBI PEIICHUS 3a/1a4 C TapaMeTpaMm.

2. Pemenue nuHeiHBIX ypaBHEHUN ¢ | AJNITOPUTM pelIeHHs TUHEHHOTO ypaBHEHUS C mapaMeTpoM. XapaKTepUCTHKA 3aliCH U 3aKOHOMEPHOCTH
rapamMmeTpom MOJIy4EHUS OTBETA.

3. KonunuecTBo KopHei JIMHEHHBIX [Ipumepbl Ha ompeneneHue 3HAUYEHUN HapaMeTpa, MPH KOTOPHIX YpaBHEHHE HMEET OJUH KOpEHb, HE HMEEeT
YpaBHEHUH C MapaMeTpoOM KOpHEH. 3anmuch OTBETA.

4. Pemenue nuHeiHbIX HepaBeHCTB ¢ | OnpeneneHue JMHEHHOTO HEPAaBEHCTBA.
rnapameTpom ANTOpUTM pellleHus TMHEWHHOTO HEPABEHCTBA C TapaMETPOM.

Pemenune crangapTHRIX JIMHEWHBIX HEPABEHCTB, MPOCTEHUIITNX HEPABEHCTB C MMapaMeTPaMU.
HccnenoBanue moay4eHHOTO OTBETA.
O06paboTka pe3yabTaToOB, MOJTYYEHHBIX IPU PEIICHUU.

5. | KonnuecTBo KOpHEW KBaJpaTHBIX [Ipumepsl Ha ompeaeneHre 3HAYCHHUI MapaMerpa, MpU KOTOPBIX YpaBHEHHE MMEET €AMHCTBEHHBIM KOpEHb, /Ba
ypaBHEHUH ¢ apaMeTpoM MOJIOKUTEIBHBIX (OTpPHUIATENBHBIX) KOpHA. OrpaHuyeHus, HAKJIaJbIBaeMble HAa 3HAYCHHs] KOPHEU KBaJpaTHOTO
ypaBHEHUs, HA CYMMY KOpPHE#, Ha 3HaK UX MPOU3BEICHHUS.

6. Pemenue kBaapaTtHbIX | [loaXonbpl K pelleHrI0 OCHOBHBIX THIIOB 3ajau ¢ mapamerpamu. [Ipumenenue teopeMbl Buerta u eil oOpaTHOI.
ypaBHEHUH C TapaMeTpoM Ciyuaii, korja ko3h(HIMEHT Opu X° MHOTOUIEHA BTOPOH CTENEHH CONEPKUT HapamMeTp.

7. Pemenue KBAJIpaTHBIX | AJITOPUTM pEIICHHsS KBaJpaTHBIX HEPABEHCTB C MapameTpoM. PeleHne HEpaBeHCTB BTOPOH CTEMEHH,
HEPABEHCTB C NIapaMeTPOM coJiepKalluX napamMeTphl.

8. 3anaun Ha pacrionokenue | M3ydenune ocoOGeHHOCTeH pacroJiokeHus: mapabosl ¢ 3aJaHHBIMHU CBOIMCTBAMHM Ha KOOPAMHATHOM IIOCKOCTH.
KOPHEM KBaJpaTHOrO TpEXWIeHa JlecsiTh paBUI pacoJI0KEHUsI KOPHEN KBAJIPATHOTO TPEXUWICHA.

9. I'paduueckuii MeTo1 pereHus IIpumenenue rpaduyeckoro crnocoda pemeHus B 3a7a4ax, B KOTOPbIX HYKHO YCTaHOBHTb, CKOJIBKO KOpHEH UMeeT

YPaBHCHHC B 3aBUCUMOCTH OT ITapaMeTpa 4.

10. | YpaBHeHuss u HepaBeHcTBa ¢ | ['paduueckoe penieHre ypaBHEHUH 1 HEPABEHCTB C MOJTYJIEM.
MapaMeTpoM, COJEpJKaIlhe 3HAK

MOYJIS
11 [Tapamerp B  moxa3aTenbHbIX | CBoiicTBa mokaszarenbHON ¢yHKiuu. CBeleHUE pelIeHUs MOKa3aTelbHOTO YpPaBHEHUS K KBAJpPaTHOMY, aHAIM3
YpaBHEHUSAX U HEPABEHCTBAX MOJIydeHHBIX KOpPHEW YpaBHEHHs, METOJ| MHTEPBAJIOB IpPU PEIIEHUH MOKa3aTeIbHBIX HEPABEHCTB, alTOPUTM
pelIeHNs T0KA3aTEIbHbIX YPABHEHUH C TAPAMETPOM.
12 [Tapamerp B norapu¢pmuueckux | CpoiictBa norapudmon u norapupmuueckoit Gpynkuuu. O3 B norapuMuUeckux ypaBHEHHSIX M HEPaBEHCTBAX.
YPaBHEHUSIX U HEPABEHCTBAX VYcnoBus cymecTBoBaHus pemeHunil. Pemenue norapudmMuyueckux ypaBHEHUH 1 HEPABEHCTB C MapaMeTpamH.

13 [Tapamerp B wuppauuoHagbHbIX | DyHKIMOHANBHO-rpadUUYECKUil METOI pelIeHUs 33/1a4.




YPaBHEHUSX U HEPABEHCTBAX

14 TpuroHomerpus u nmapaMeTpsl [MapameTp u mouck pemeHus. Vcrnonp30BaHre MHOKECTBa 3HaueHUH (yHKkunil. CBeeHNnEe TPUTOHOMETPUIECKOTO
YPaBHEHUS K KBaJpaTHOMY.
15 O6o06maromue YpOKHU no | Pa3bop 3amaHuii 17 UTOrOBOM aTTecTaIU.
pELICHUIO 33/1a4 C TapaMeTpaMu
16 3auétHas paborta 3aiayu, COCTaBJICHHBIC [0 U3YUYCHHBIM TEMaM Kypca.
3. IInanupyemble pe3yJibTaThl

W3yuenne JaHHOTO Kypca AaéT BO3MOXKHOCTbD JOCTHXKEHHUS 00YyJaIOMIMMHUCS CIICAYIOINX PE3yIbTaTOB!
JInyHoCTHBIE:

¢ (QopMHpOBaHHUE MOJIIOKUTEIBHOTO IMOIIMOHAIBHOTO HACTPOS. U MOTUBAIMH IIKOJIHHUKOB K AaJbHEHUIIEMY N3YUYCHUIO MATEMaTHKH;
® Ppa3BUTHE JIOTHYECKOTO U KPUTHUECKOTO MBILLUIEHHS, KyJIbTYpbl pE4YH, CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;
¢ (QopmHupoBaHME WHTEIUIEKTYaJbHOW UYECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K TPEOJOJICHHIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOMIUX W3
OOBIIEHHOTO OIIBITA;
® BOCITUTAHUE KA4YECTB JIMYHOCTHU, 00ECIICUNBAIONINX COIMATBHYIO0 MOOMIIBHOCTD, CIIOCOOHOCTh IPUHUMATD CAaMOCTOSITEIIbHBIC PEIICHUS;
¢ (QopmHpOBaHME KAUYECTB MBIIUICHHUS, HEOOXOAUMBIX JUIS aAANTAIlUN B COBPEMEHHOM, HH(OPMAIIMOHHOM O0IIECTBE;
® pa3BUTHE UHTEpECa K MAaTEMAaTHUYECKOMY TBOPUECTBY U MAaTEMAaTHIECKUX CIOCOOHOCTEH.
MeranpeamerHsbie:
® pa3BUTHE NMPEICTABICHUN O MaTeMaTUKE Kak (hopMe OTMHMCAaHUS U METOJIe MO3HAHUS JeHCTBUTEILHOCTH, TIO3BOJISIOIIEM OTHUCHIBATD H M3Y4aTh peajbHbIC
MIPOIIECCHI U SIBJICHUS, CO3/JaHNE YCIOBUH [T PUOOPETEHUS IEPBOHAYATIBHOTO OMBITA MATEMATUIECKOTO MOJICITUPOBAHHS;
® pa3BUTHE YMEHHI paboTaTh C TEKCTOM (AaHAJIU3UPOBATh, M3BJIEKAaTh HEOOXOOUMYIO HH(OpMAalMIO), TOYHO U TPAMOTHO BBIPAXKATh CBOU MBICIHU C
MIPUMEHEHUEM TEPMHHOJIOTMH U CUMBOJIMKH, TPOBOAUTD KIIACCU(PHUKAIMH, JIOTHYECKHE 000CHOBAHUS, 0Ka3aTeNbCTBAa MATEMAaTHUECKUX YTBEPKICHUM;
e (opMUpoBaHHE OOLIUX CIIOCOOOB MHTEIEKTYaIbHOM JI€ATEIbHOCTH XapaKTEPHBIX AJIl MaTEMATUKU U SBJISIOLUIUXCS OCHOBOM MO3HABATEILHOU KYJbTYpBI,
3HAYMMOM TSl pa3JIMYHBIX c(pep YeIoBeUeCKOM NesATeTbHOCTH;
¢ (GopMUpPOBAHHE YMEHHUS IPUMEHAITh UHIYKTUBHbBIE U JI€TYKTUBHBIE CLIOCOOBI pacCyKAEHHUM, BUJIETh pa3IM4HbIE CTPATETUH PELICHUS 3a/1a4;
e (opMUpOBaHUE MOHUMAHUS CYIHOCTH aJITOPUTMUYECKUX IIPEINUCAHUN U yMEHUE AEHCTBOBATh B COOTBETCTBUHM C MIPEIOKEHHBIM AJITOPUTMOM;
® pa3BUTHE YMEHHS CAMOCTOSITEJILHO CTaBUTh 1I€JIM, BEIOMPATh U CO3AaBaTh aIrOPUTMBI JUIsl pElIEHHs yUeOHbIX MaTeMaTHYECKUX IIpo0IIeM;
® Ppa3BUTHE YMEHHS IUIAHUPOBAThH U OCYLIECTBIISITH I€ATEIbHOCTD, HAIIPABJICHHYIO Ha PEIICHHE 3a/1a4 UCCIIEeI0BAaTEIbCKOTO XapaKTepa.
IIpeamerHbIe:
® OBJIaJICHUE CUMBOJIbHBIM SI3BIKOM alreOphl, MpUEéMaMu pelIeHHs HEeCTaHIApPTHBIX YpPaBHEHHM, CUCTEM ypaBHEHHI, HEPaBEHCTB U CHCTEM HEPABEHCTB;
MOHUMAaHHE TEOPETHUYECKUX OCHOB CIIOCOOOB pellIeHUs] YPaBHEHUI, CHCTEM YpaBHEHUN, HEPABEHCTB U CUCTEM HEPAaBEHCTB;
e BJaJICHUE CTaHJAAPTHBIMU U HECTaHJAPTHBIMU MPUEMAMH PEHICHHUS] TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB; I'pa)UyYeCKUM METOJIOM pPELICHH S
3ajla4y ¢ MmapaMeTpaMy; yMEHHE peuaTh 3a/Ja4l ¢ MPaKTUYECKUM COJEpPKAHUEM; HCIIOJIb30BAHME TOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B TOM 4YHCIE IS
MOMCKA IMYTH PEeIIeHUs] U WUTIOCTPALK pEellIeHNs YpaBHEHUI 1 HEPaBEHCTB;
e (dopMUpPOBAHHME MPEACTABIEHUNH O HEOOXOIUMOCTH JI0Ka3aTelbCTB, MPU OOOCHOBAHMM MAaTEMAaTHMYECKUX YTBEPXKACHUH M pPOJIM aKCUOMATHUKH B
MIPOBEJICHUH I€YKTUBHBIX PacCYXICHUM;
¢ (dopMUpOBaHHE NMOHSITHUHHOTO ammapaTa 10 OCHOBHBIM pa3jesiaM Kypca MaTeMaTUKU; 3HAHWM OCHOBHBIX TeopeM, (OopMysl W yMEHUS UX MPUMEHSTD;
YMEHUs J0Ka3bIBaTh TEOPEMbI M HAXOAUTh HECTAHJAPTHBIE CIIOCOOBI PEIIeHNs 3a/1aY;
® pa3BUTHE YMEHHUS HCIOJb30BATh (DYHKIMOHAIBHO TpapUuecKHe MPEICTABICHUS Ul PELICHUS Pa3IMYHBIX MAaTeMaTHUYECKHX 3ajady, JUIsl OMHMCaHUs U
aHaJIN3a pEaJIbHBIX 3aBUCUMOCTEM.

4. TemaTtuyeckoe IJIAHUPOBAHHUE

No HaumenoBanue tem Kypca Bcero ®dopmbl pabOTHI dopma KOHTPOJIS
n/m 4acoB
1. [TonsiTue o 3amavax ¢ 1 BBINOJHEHUE TPEHUPOBOYHBIX YIIPAKHEHHI
apamMmeTpom
2. Pemienne nuHeHBIX ypaBHEHUM C 1 Oecena, paboTa B rpymnmax TECTUPOBAHUE
rapamMmeTpom
3. KonnuecTBo kopHel ypaBHenuii ¢ | 1 MPaAKTUKYM [IpoBepka 3aaay 1711 CaMOCTOSITEILHOTO PEIICHUS
rapamMmeTpom
4. Pemienue nuHeHBIX HEPABEHCTB | 2 00BSICHCHHE, BBIMIOJTHEHUE TPCHUPOBOYHBIX C.pabota «Pemienre TUHEHHBIX HEPABEHCTB C
C mapamMeTpoM yIpaXHEeHU napaMeTpoM»
MPAKTHUKYM
5. KonndecTBo KOpHEH KBaipaTHBIX | 2 00BSICHCHHE
ypaBHEHHUH C TapaMeTpoM MPAKTHUKYM
6. | Pemenue kBagpaTHbIX ypaBHEHHUH | 2 paboTa B rpymnmnax, 3aiiiuTa peiieHuii 3a1au C.pabota «Pemenue kBaapaTHBIX YpaBHEHUN C
C mapaMeTpoM napaMeTpoM»
7. | PemieHue kBaJipaTHBbI} 2 rearoszar mara C.pabota «Pemenue kBapaTHBIX HEPABEHCTB C
HEPABEHCTB C IapaMe OOKYMEHT NOAMMUCAH napamMmeTpoM»
8. | 3amaum Ha PacmoIoK 3/IEKTPOHHOM NOAMUCHIO yIpaKHEHHH [TpoBepka 3amay st CAMOCTOSITEIILHOTO PEIICHHUS

KBaZpaTHOI'O TPEXHIIC CBEJJEHMA O CEPTUGUKATE 2

9. | I'paduyeckuii meton

10 ypaBHeHI/IH 1 HEpaBe CepTuchukar 481448336152253156237683129688102374781711165232 yr[pa)KHeHI/Iﬁ C pa60Ta ((ypaBHeHI/I}I Y HEPaBEHCTBA C
IapaMeTPOM, COJIepK Bramened Ocunerko puka BaseHTuHosHa IapamMeTpoM, COAEpIKaIIHUE 3HAK MOLYJIS
MOI[YJ'IH LeicTeuTened C 07.09.2026 no 07.09.2027

11 | ITapameTp B MOKa3aTErorroms > STy aTsTraA pavota; rpdKTUKYM, 3a1[UTa IIpoBepka 3axa4 11 CaMOCTOSITENBHOTO PELIEHUS
YPAaBHEHUSAX U HEPABEHCTBAX pEelIeHN 3a1a4

12 | [Tapametp B norapupMudecKux 3 BBITIOJIHEHUE TPEHUPOBOYHBIX YIIPAXKHEHUN, C. paboTa «IlapameTp B moKa3aTenbHBIX U
YPAaBHEHUAX U HEPABEHCTBAX IIPAKTUKYM Jorapu(MHUUECKUX YPaBHEHHSIX U HEPABEHCTBAX)

13 | IlapameTp B UppariuOHAIbHBIX 2 KOHCYJIbTalIMS, 3al1UTa PELICHUN

YPaBHCHUAX U HCPABCHCTBAX

[\

14 | TpuroHoMeTpus ¥ apaMeTpsl BBITNIOJIHEHUE TPEHUPOBOUHBIX YIIPayKHEHHH

15 | O6obuiaromnue ypoku o 4 paboTa B rpymnmnax, 3aluTa pemeHuit
PELICHUIO 3a/1a4 C MapamMeTpaMu

16 | 3auérnas pabota 2
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