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1. Ilnanupyemble pe3yJibTaThl OCBOEHUSI Y4eOHOI0 mpeaMeTa

JIN4YHOCTHBIE Pe3yJIbTAThl OCBOCHUS IPOTrPaMMBbl XapaKTEPU3YIOTCS:

1) maTprHOTHYECKOE BOCITUTAHUE:

MPOSIBJICHUEM HWHTEpeca K IMPOIUIOMY M HACTOALIEMY pPOCCHUMCKOM MaTEeMaTUKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSAM POCCHMCKMX MATEMAaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJbI, K
MCTOJIB30BAHUIO 3TUX JOCTHKEHUH B JPYrUX HAyKax M MPUKIAJHBIX cepax;

2) rpa)X/1aHCKOE U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpaKIaHWHA M PEaTH3aldy €ro IMpaB, MPEACTABICHUEM O
MaTEMaTHYeCKUX OCHOBaX  (YHKIMOHUPOBAHUS  PAa3jIMYHBIX CTPYKTYp, SBICHUI, Mpouexyp
Ipa)X/JIaHCKOro O0OIIecTBa (HarpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHHUIO 3TUYECKUX
npo0sieM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHMKEHHM HayKd, OCO3HAaHHEM Ba)XXHOCTHU
MOPAJIbHO-ITUYECKUX MPUHILIMIIOB B I€ATEIIBHOCTH YUYEHOTO;

3) Tpy0BOE BOCIIUTAHUE!

YCTAaHOBKOW Ha aKTMBHOE Y4acTUE B PELUIEHUH NPAKTUUECKUX 3aJa4 MaTEeMaTHYECKON HalpaBICHHOCTH,
OCO3HAHHWEM Ba)XKHOCTH MAaTEMaTHYECKOro 0Opa3OBaHMs Ha MPOTSKEHUM BCEH JKU3HM JI YCHEIIHON
po(hecCHOHATLHON JIeATEIPHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM HWHANBUAYAIBHON TpaeKTOpuu 0Opa3oBaHUS U KU3HEHHBIX IJIAHOB C YYETOM JUYHBIX
MHTEPECOB U 0OIECTBEHHBIX MOTPEOHOCTEI;

4) scTeTHYeCKOe BOCIIUTAHUE!

CHOCOOHOCTBIO K 3MOIIMOHATBHOMY M 3CTETUYECKOMY BOCHPHSITHIO MaTeMaTHUYeCKUX OOBEKTOB, 3ajad,
pelLIeHUH, pacCyKICHUI, yMEHHUIO BUAETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'O TO3HAHMUSL:

OpUEHTalled B JEATEJbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX IMpEACTAaBIECHUN OO0 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, IPUPOABI U 00IIeCTBA, TOHUMAaHUEM MaTeMaTHYEeCKON HayKd Kak
cepbl Y4eIOBEYECKON NEesITeIbHOCTH, 3TAlOB €€ Pa3BUTHSA M 3HAYMMOCTHU JUIS PAa3BUTHUS LWBUIM3AIINH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKHM M MaT€MAaTUYECKOW KYJIbTYpOM KaK CpEICTBOM IIO3HAaHUA MHPA,
OBJIAZICHUEM ITPOCTEHIIIMMH HaBBIKAMHU UCCIIEJOBATEIBCKOMN 1EATEIbHOCTH;

6) ¢pusndeckoe BocnuTaHue, GopMHUPOBAHUE KYIbTYPHI 3A0POBbS M SMOLIMOHAIBHOIO OJIaromnoyyus:
TOTOBHOCTBIO IIPUMEHATH MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs, BEIEHUS 370POBOIO
oOpa3a >XM3HM (30pOBO€ MNHUTaHUE, COAJaHCHUPOBAHHBIM PEXKUM 3aHATUH M OTAbIXa, pEryJspHas
¢u3nueckas aKTMBHOCTb), CPOPMHUPOBAHHOCTHIO HaBblKa pe(eKCHH, MPU3HAHUEM CBOETO IpaBa Ha
OLIMOKY U TaKOTO K€ IpaBa Ipyroro 4eloBeKa;

7) PKOJIOTUYECKOE BOCITUTAHUE:!

OpHEHTaIell Ha NMPUMEHEHHEe MaTeMaTH4eCKUX 3HAHUU JAJs pelleHus 3a1ad B 00JacTH COXPaHHOCTH
OKpY)KAIOIlEH Cpenbl, IUIAHUPOBAHMSA IIOCTYIIKOB M OLEHKM MX BO3MOXXHBIX IIOCIEICTBUN JUIA
OKpY>Karollel cpezbl, OCO3HAHHWEM TJ00aJbHOTO XapakTepa HKOJOTHMYECKUX MpobsieM M IyTed ux
peleHus;

8) amanTanus K U3MEHSIOIUMCS YCIOBHSIM COLIMAIbHOM U MIPUPOJAHOMN Cpebl:

TOTOBHOCTBIO K JEHCTBUSIM B  YCIIOBUSIX HEONPEICNEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUYECKYIO J1eATEIbHOCTh, B TOM YHCJIE YMEHHUE YUYUThCA Y APYTUX JIOACH,
pHOOpeTaTh B COBMECTHOM J1€ATENbHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3 OIbITa IPYTHX;
HEOO0XOUMOCTBI0O B (DOPMUPOBAHMM HOBBIX 3HAHWUH, B TOM 4YHcie (OpPMYTHPOBATH WJAEH, MOHATHS,
TUNoTe3sl 00 OOBEKTaX M SBICHHUSX, B TOM UHCIIE paHEe HE H3BECTHBIX, OCO3HABaTh JE(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHUTYaLMIO KaK BBI3OB,
TpeOyIOLMIT KOHTPMEp, KOPPEKTUPOBaTh NPUHUMAEMble pELIEHHUs U JeWCTBUA, (OPMYIHPOBaTh M
OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

MeTtanpeaMeTHbIe Pe3yJIbTaThl XapaKTEPU3YIOTCS OBJIQJCHUEM YHUBEPCAIbHBIMM I103HABATEIbHBIMU
NEeUCTBUSAMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSAMHU U YHUBEPCAIbHBIMHU PEryJITUBHBIMU
JNENCTBUSMM.

Yuueepcanvuvie nosnasamenvuvie Oeiicmsus obOecneuuBaloT (GpopMupoBaHUE 0a30BBHIX KOTHUTHBHBIX
IIPOLIECCOB yYaIIUXcs (OCBOGHHUE METOJOB IO3HAHUS OKPYXAIOLIEr0o MUpPA, NPUMEHEHHE JIOTUYECKUX,
HCCIIeIOBATENLCKUX OIEpaIii, yMeHH paboTaTh ¢ HHpOpMAaIuen).

VY yuamerocs OynyTr copMHpoOBaHbBl clieAyronMe 0a30Bble JIOTMYECKHE JEHCTBHA Kak 4acTb
YHHUBEPCAJIbHBIX [103HABATEIbHBIX YUEOHBIX 1EHCTBHM:

BBUSIBJIATh M XapaKTEPU30BAaTh CYIIECTBEHHbIE IIPU3HAKM MAaTEMaTHUECKUX OOBEKTOB, IOHSITHH,
OTHOLICHUH MEX]y MOHATUAMH, GOPMYJINPOBATH ONPEACIICHHUS OHATHH, YyCTaHABINBATh CYIIECTBEHHBIIH
MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS JUIE 0000IIEHUS M CPAaBHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;
BOCIIPUHUMATh, (OPMYIHPOBATH U MPeoOpa3OBbIBATH CYKICHHSA: YTBEPAUTEIbHBIE M OTPULIATENIbHBIE,
€IMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHEIC,

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTUBOpeuuss B (axTax, HaHHBIX,
HAOJIOACHUAX W YTBEPXKACHUSAX, IMpeularaTb KPUTEPUU IS BBISIBICHHS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

IPOBOJUTh BBIBOABI C  HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M  HMHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

pa3buparh [0Ka3aTeiabCTBA MAaTEMaTHUECKUX YTBEpKIEHHH (IpsMble U OT MPOTHUBHOIO), MPOBOIUTH
CaMOCTOSITENTHO HECIJIOKHBIE JIOKAa3aTelbCTBA MAaTEMaTHUECKUX (PAKTOB, BBICTPAaWBATh apryMEHTAIUIO,
IIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATH CIIOCO0 pemieHus y4yeOHOW 3afadu (CpaBHMBATh HECKOJBKO BAPHAHTOB PELICHHS, BHIOMPATH
HanboJee MOAXOIAMNN C y4ETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB).

VY yuamerocs Oynyr chopMHUpOBaHbI cienylolue 0a3oBble HCCIIEAOBATEIbCKUE JIEHCTBUS KaK 4acTh
YHUBEPCAJIbHBIX TO3HABATENBHBIX YUEOHBIX JEHCTBUIA:

UCMOJb30BaTh BOMPOCHI KaK MCCIEI0OBATENbCKMA HMHCTPYMEHT MO3HaHHUA, (HOPMYIMPOBATH BOIPOCHI,
¢bukcupyoomume MNpoTUBOpeYHe, NpPoOIeMy, CaMOCTOATENbHO YCTaHABIMBAaTh MCKOMOE U JIaHHOE,
(GbopMHPOBATh TUIOTE3Y, APITYMEHTHPOBATH CBOIO MO3ULINIO, MHEHUE;

MPOBOAUTH 10 CAMOCTOSITEIbHO COCTAaBJIEHHOMY IUIaHY HECJIOKHBIM AKCIEPUMEHT, HeOOoJbIIoe
HCCIIEIOBaHNE MO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro oOBbEeKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy CO00i;

CaMOCTOSITENILHO (POPMYJIMPOBaTH 00OOIIEHUS M BBIBO/BI MO pe3yibTaTaM MpPOBEIEHHOIO HaOIrOAEHuS,
MCCIIEI0BaHMsI, OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YJIbTAaTOB, BBIBOJAOB U 000OIICHUIA;
IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIIBUTaTh IIPEIIIOJIOKEHNS O €T0 Pa3BUTHH B
HOBBIX YCJIOBHSIX.

VY yuamerocs OyayT copMupoBaHbl yMeHHsS paboTaTh ¢ MHPOpPMaLMEHl Kak 4acTb YHUBEPCAIbHBIX
MO3HABATENIbHBIX YUE€OHBIX 1€HCTBUI:

BBISIBJISITH HEOCTATOYHOCTh M M30BITOYHOCTHh MH(GOpPMAllUH, JaHHBIX, HEOOXOAMMBIX ISl pEIICHUS
3aJ1auy;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMALIUIO PA3INYHBIX BUAOB U
¢dbopMm npencTaBieHUs;

BbIOMpaTh (GopMy MpeAcTaBIeHUS HHPOPMALMU W WIUIIOCTPUPOBATH pellaeMble 3aJaud CXEeMaMH,
JararpaMMamu, HTHOM rpadukoi 1 uX KOMOUHAIMSIMU;



OLIEHUBATh  HAI&KHOCTh  HMH(OpPMAUM MO  KPUTEPUAM, MPEUIOKEHHBIM  YUUTENIEM  WJIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITEIBHO.

Vuusepcanonvie kommynukamueHvie JI€HCTBHA 00€CHEUUBAIOT CHOPMHUPOBAHHOCTh COLUAIBHBIX
HaBBIKOB yYalllUXCH.

VY yuamerocs 6yayT chopMUpOBaHbl yMEHHUsS OOIIEHUs KaK 4acTh YHHUBEPCAJIbHBIX KOMMYHHUKATHUBHBIX
yueOHBIX JAeHCTBUIL:

BOCIIPUHUMATh U (HOPMYIHPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSMH U LENIsMHU OOIICHUs, SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOK TOUKY 3PEHMSI B YCTHBIX U IMHCbMEHHBIX TEKCTaX, aBaTh NOSICHEHUS
10 XOJly PELICHHUS 3a]1a4M U [TOJIyYEHHBIM PE3yJIbTaTaMm;

B X0Jle OOCYXJEHHUs 3aJaBaTb BOINPOCHl IO CYLIECTBY OOCYXAaeMOM TeMbl, NMpoOJIeMBbl, pelaeMoi
3aJaud, BbBICKA3blBATh WJEH, HALEJIECHHBIE Ha IOMCK pPELIEHMs], CONOCTaBJIATh CBOM CYXACHHUSA C
CYXKIEHUSIMHM JpPYTUX YYacTHUKOB Juajora, OOHapy)XMBaThb pa3iu4ue M CXOJCTBO IO3MLUH, B
KOPPEKTHOH Gopme (hopMyIHpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHUS;

IIPEJICTABIIATh PE3YJIbTAThl PELICHUS 3a]1a4M, SKCIEPUMEHTA, UCCIIEI0BaHuUs, [IPOEKTA, CAMOCTOATEIbHO
BBIOMPATh (pOpMAT BBICTYIJICHUS C YIETOM 3aja4 MPE3eHTAUN U OCOOCHHOCTEH ayIuTOPHH.

Y yuamerocs Oyayr cGOpMHpPOBaHBI YMEHHS COTPYIHHYECTBA KaK 4YacTh YHHBEpPCAIBHBIX
KOMMYHHUKATHBHBIX y4eOHBIX I€HCTBUN:

MIOHUMAaTh W MCIOJNb30BaTh IMPEUMYIIECTBA KOMaHAHOW M HMHIUMBUAYAJIbHOW pabOTHI MpH pELICHUU
y4eOHBIX MaTeMaTHYECKUX 3ajiay;

IPUHUMATh 1€Jb COBMECTHOH JAEATeNbHOCTH, IUIAHUPOBAaTh OPraHU3aIMI0 COBMECTHOH pPabOTHI,
pacripeneniath BHJbI pabOT, JOroBapuBaThCs, OOCYXXIaTh MpPOLECC U pe3yiabTaT paboThl, 0000IIaTh
MHEHHMSI HECKOJIbKUX YEJIOBEK;

Y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCYKAeHHS, OOMEH MHEHUSMH, MO3TOBBIE HITYPMBI U
JpyTUe€), BBINOJHATH CBOK YacTh pabOThl M KOOPAMHHUPOBATH CBOU JEHCTBUS C APYTMMHU YJIEHAMU
KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, cHOpMyTUpOBAHHBIM
Y4aCTHUKAMHU B3aUMOJIEHCTBUSL.

Yuueepcanvuvie pezynamuenvie neiicTBus oOecrneynBarOT (HOPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK M
KM3HEHHBIX HABBIKOB JIMYHOCTH.

VY yuamerocs Oyayr cGOpMHpPOBaHbI YMEHHS CAaMOOPraHM3alMM Kak YacThb YHHMBEPCAJIbHBIX
PEryIsSTUBHBIX yUEOHBIX IEHCTBHIA:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJFOPUTM pEHIeHMs 3ahadu (WM €ro 4actb), BbIOMpATh Crocod
pelieHns ¢ y4yéTOM HMEIOLUXCSI PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpOBaTh H
KOPPEKTUPOBAaTh BapUAHTHI PELIEHUI ¢ yu€TOM HOBOI MHQOpMAIIUH.

VY yuamierocst 0yayT chopMHUpOBaHbl YMEHUSI CAMOKOHTPOJISI KaK YacTh YHUBEPCAIBHBIX PETyJISATHBHBIX
y4eOHBIX IeHCTBUI:

BJIaJIETh CIIOCOOAMHU CaMOINIPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3ybTaTa pelieHus MaTeMaTHu4ecKoi
3aJ1auy;

NpPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPH PELIEHUU 3a]aud, BHOCUTh KOPPEKTHBHI B
NS TeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAllIEHHBIX OIIMOOK, BBIABJICHHBIX TPYIHOCTEH;
OLICHHMBATh COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTH IIOCTABICHHOM WEIU M YCIOBUSIM, OOBSICHATH
MIPUYMHBI JTOCTHXKEHUS WM HEJAOCTH)KEHHUS 1IeTM, HaXOAUTh OMIMOKY, JAaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

IIpenmeTHble pe3yJbTaThl OCBOCHHMSI POrpaMMbl K KOHIy oOydeHus §8-9 kiacca:

Vcnonb30BaTh HavajgbHbIE MPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBbHBIX YHCEN Ui CpaBHEHUS,
OKPYTJIEHUS U BBIUMCIIEHU, N300pakaTh 1€HCTBUTENIbHBIC YHCIIA TOUKAMH HAa KOOPIUHATHOM MPSIMOA.
[TpuMeHATH MOHATHE apU(PMETHUECKOT0 KBAJAPATHOTO KOPHS, HaXOAUTh KBaJpaTHbIE KOPHHU, UCIOIb3Ys

npu HCO6XO,Z[I/IMOCTI/I KaJIbKYJIATOP, BBIIIOJHATDH Hp606pa3OBaHI/I}I BBIpa)KeHPIfI, COACPpIKAIINX KBAAPAaTHBIC
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KOpHHU, HCHOJB3ys CBOWCTBa KOpHEH. Mcmonp3oBarh 3amuicd OONBIIMX W MajbIX YHCENT C IOMOIIBIO
JECATUYHBIX apo0ei u creneneit uncna 10. Aneebpauueckue svipaxcernus. IIpuMeHATh OHATHE CTETICHHU C
LEeJbIM II0Ka3aTeleM, BBIIOIHATh NPEoOpa30BaHUs BBIPAKEHUH, COAEPXKAIIMX CTENEHH C LEIbIM
noka3areaeM.BBIMONHATE TOXJIECTBEHHBbIE NPEoOpa30BaHUs PALMOHAIBHBIX BBIPR)KEHUI Ha OCHOBE
IpaBU JAEUCTBUM HaJ MHOrowieHaMM M anredpandeckuMu ApoOsmu.PackianbiBaTh KBaapaTHbBIN
TpEXuiIeH Ha MHOXUTENU. I I[puMeHsaTh peoOpa3oBaHMs BBIPAKEHHUH AJIS PELICHUs Pa3IMYHbIX 33/1a4 U3
MAaTE€MaTUKU, CMEKHBIX IIPEAMETOB, W3 PEAIbHOW NPAKTUKHU.YpPAaBHEHUS M HepaBeHcTBa.Pemars
JMHEIHbIE, KBAJpaTHbIE YPAaBHEHUS U PALMOHAIBHBIE YPABHEHMSI, CBOASILUECS K HUM, CUCTEMBI JBYX
YpPaBHEHUH C JByMs NEpeMEHHBIMU.IIpOBOAMTH MNpOCTEMINME HCCIENOBAHMUS YPABHEHUHM W CUCTEM
YpaBHEHMH, B TOM 4YMCJIE€ C IPUMEHEHHEM TIpadUuecKuX NpeacTaBleHUl (yCTaHABIUBAaThb, UMEET JIU
yYpaBHEHHE WJIM CHUCTEMa YPaBHEHHWI peLIeHHs, €ClIM MMEET, TO CKOoJbKko, W mpouee).llepexoauts ot
CJIOBECHOM (pOpMyJIMPOBKHU 3a1auu K €€ anredpandeckoil MOAEIH ¢ MOMOIIBIO COCTABJICHUS ypaBHEHUS
WIA CUCTEMbl YpaBHEHWH, unmepnpemuposams 6 COOMEEMCmMEUY ¢ KOHMEeKCMoM 3a0auu NOJYy4eHHbll
pe3ynomam. Hucnosvie HepaBeHCTBA.IIpUMEHATh CBONCTBA UMCIOBBIX HEPABEHCTB [UIsl CpPaBHEHUS,
OLIEHKH, pellaTh JIMHEHHbIC HEPaBEHCTBA C OJHOW NMEPEMEHHON M MX CHUCTEMBI, AaBaTh TPapUUECKyIO
WUTIOCTPALIMI0O MHOKECTBA PEIICHHI HEPABEHCTBA, CHCTEMBbl HEPaBEHCTB. Pyuxkyuu.lloHumate u
UCTOJB30BaTh (PYHKIMOHAIBHBIE TIOHSATHS W S3BIK (TEPMHHBI, CHMBOJIMYECKHE OOO3HAYCHUS),
OTIpeNeNIATh 3HAaueHUEe (YHKIMH MO 3HAYCHUIO apryMEHTa, ONpEIeNsATh CBOHCTBA (YHKIMH MO e
rpaduxy.CTpouTh rpaduku 3J1eMeHTapHbIX (YHKIHUN BUA:

y= k/x,y= x2,y= x"3,y= Vx,y=[x|, oruceIBaTh CBOMCTBa 4HCIOBON (PyHKIMHU 1O eé rpaduky. Yncma u
BBIYHCIICHUS.

CpaBHMBATh M YHOPSIOYMBATh pallMOHAIbHbIE U UPpPALMOHAIbHBIE YHCia.BhIMONHATE apupmeTnyeckue
JNEHCTBUSL C palMOHAJIBHBIMH YMCIAMH, COYETas YCTHbIE U IHCbMEHHbIE NPUEMBI, BBIIOJIHATD
BBIUHCIICHUS C UPPALMOHAIBHBIMU unciaamMu.HaxoauTe 3HaUeHUs CTENEHEW C LeJbIMU IOKa3aTeNs MU U
KOpHEH, BBIYMCIATh 3HAYEHUS] YMUCIOBBIX BBIpAKEHUU.OKPYIJIATh ACUCTBUTEIbHBIE YHCIIA, BBINOIHSITDH
INPUKUAKY PE3YJIbTaTa BBIUMCICHUN, OLICHKY YHMCIIOBBIX BbIpaXEeHUN.VYpasnenus u nepasencmea.Pemarnb
JUHEWHBIE W KBaJpaTHbIE YypaBHEHUs, YypPaBHEHMs, CBOJALIMECSs K HUM, HpocTediine JIpoOHO-
palnoHabHble ypaBHeHUs.Pemars cucTeMbl ByX JMHEHHBIX YPABHEHHMM C JIByMs IIEPEMEHHBIMH H
CHUCTEMBI JBYX YypaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHHE HE SIBISETCS JIUHEHHBIM.Pemars TeKCTOBbIE
3aJjauu anreOpanyeckuM CrocoOOM € MOMOIIBIO COCTABICHUS YPaBHEHUS WIN CUCTEMBI IByX YpaBHEHUH
C IByMs iepeMeHHbIMU.IIpoBOANTE MpoOCTEMIINE UCCIIEIOBAHUS YPABHEHHUI U CUCTEM YPaBHEHHUH, B TOM
quclie C IPUMEHEHHEM IrpapruecKuX NpeacTaBlIeHNui (YyCTaHaBIUBATh, UMEET JIU YpaBHEHUE UM CHCTEMA
YpaBHEHUH pEILIEHUs], €CIM UMEET, TO CKOJIbKO, U IIpoyee).Pemiarey 1HelHbIe HepaBeHCTBa, KBalpaTHbIE
HEpAaBEHCTBA, H300pakaTh pELIEHHME HEPAaBEHCTB HA YMCIOBOW MpPSIMOW, 3alUChIBaTh pELIEHHE C
IIOMOUIBI0 CHMBOJIOB.Pemarh CUCTEMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIHOYAIOIINE
KBaJpaTHOE€ HEPAaBEHCTBO, H300pa)kaTb pELICHWE CHUCTEeMbl HEPABEHCTB Ha YHCIOBOW MPSMOI,
3alMChIBaTh PELICHHE C NOMOIIbI CHUMBOJIOB.MCIIONB30BaTh HEPABEHCTBA NPU PELIEHUM Pa3JIUYHBIX
3az1ad.

@ynxyuu.Pacrio3HaBaTh (YHKIMHM H3y4eHHbIX BHJOB. Iloka3bplBaTh CXeMaTH4ECKH pACIOJIOKEHHE Ha
KOOPJIMHATHO# IIocKoCTH TpadukoB GpyHkiumil Buga: y= kx,y= kx+b,y= k/x, y=ax"2+bx+c,y= x"3, y=
VX,y=|x| B 3aBHCHMOCTH OT 3HadeHHiI KOI()MUIMEHTOB, OMUCHIBATH CBOMCTBA (yHKIMA.CTPOUTH 1
n300paxaTh CXeMaTH4yecku TpaduKH KBaJpaTUYHBIX (YHKIMI, ONMUCHIBATH CBOWCTBA KBaJApPAaTUUHBIX
¢byHkuil o ux rpadukam.PacnozHaBaTh KBaJpaTUUHYIO (QYHKIHUIO 110 (HopMyIie, TPUBOJIUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKIMI U3 peasbHOU KU3HH, (U3MKU, reoMeTpuu. Yucnogvle nociedosamenbHocmu u
npoepeccuu.Pacnio3HaBath apu(METHUECKYI0O U T€OMETPUYECKYI0 MPOTPEcCHU NMPHU Pa3HBIX CIIOCO0ax
3a]]aHNA. BBIMONHATE BBIYUCIEHHUS C MCIOJIB30BaHHEM (OpMyn n-ro wieHa apupMeTHdecKkod u

FCOMCTpH‘-ICCKOfI HpOI‘pGCCHﬁ, CYMMBI IICPBLBIX N quHOB.I/I306pa)KaTL YJICHBI ITIOCJICAOBATCIbHOCTHU
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TOYKaMHU Ha KOOpI[I/IHaTHOI>'I niockoctu. Pentate 3aJadu, CBsI3aHHBIC C YU CIIOBbIMU
MOCJICIOBATEIPHOCTSIMU, B TOM YHUCIIE 33[a4d M3 PEajbHON JKU3HU (C UCIIONB30BaHUEM KalbKYISTODA,
IU(PPOBBIX TEXHOJIOTHI).



2. Conep:xanne y4eOHOI0 nmpeamera
Conep:xanue o0yuenus B 8 -9 kiacce.
Yucna u eviuucnenus.
KBagpatHblii kopeHp u3 uucia. [londarue o0 uppaumoHanbHOM uyucie. JlecATUYHbIE NPUOIMKEHUS
uppalMoHaIbHbIX uKced. CBOHCTBa apu(MeTHUECKHUX KBAJpATHBIX KOPHEM M MX INPUMEHEHHE K
peoOpa3oBaHUIO YHCIOBBIX BBIPAKCHHUN W BBIYHCICHHUAM. JleficTBuTenbHbIe 4ncia.CTeneHb ¢ HeNbIM
nokasareineM M e€ cpoiictBa. CraHgapTHas 3aluch 4ucia. PanuoHaimbHBIE 4UCIA, WPpPaLMOHAJIBHBIE
YHcia, KOHEYHbIE M OECKOHEUHBbIE JeCATUYHbIE ApoOH. MHoocecmeo OelicmeumenvHulx —4ducel,
OeticmeumenvHvle YUcia Kak beckoHeunvle decamuunvlie Opodu. Bzaumno o0Ho3HauHOE coomeemcmeue
MeHCOY MHOIHCECMBOM OCUCMBUMENbHBIX YUucel U Koopounamuou npamoul. CpasreHue OeticmsumenbHbix
uycen, apugmemuueckue Oeucmeus ¢ OelicmeumensHvimMu yuciamu.Pazmepol 06vexkmos okpyoicaioue2o
Mupa, OIUmenbHOCms NPoyeccos 8 okpyicarowem mupe.llpubarudxcénnoe snauenue eauyunbl, MoYHOCMb
npubnuxcenus. Oxkpyanenue uucen. lIpukuoka u oyenka pe3ynvmamos bl4uUCieHUl.
Anzebpauueckue eviparxcenus.
KBagpatHblii TpéxuiieH, pas3iokeHUEe KBAJAPaTHOTO TPEXUICHAa HAa MHOXUTENU.AnreOpandeckas ApoOb.
OcHOBHOE CBOHMCTBO anreOpamdeckoir apobu. Clio)KeHHe, BBIYUTAHHE, YMHOXKEHUE, JCIICHUE
anredpandeckux apodeii. PaionanbHbIe BRIpaKEHUS U UX TTpeoOpa3oBaHue.
Ypasnuenus u nepasencmea.
KBagpatHoe ypaBHeHHMe, ¢opMmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOSAIIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [IpocTeiiine qpoOHO-paliioHaIbHbIE YPABHEHUS.
I'paduueckas uHTEpHpeTalys ypaBHEHUHA ¢ ABYMs NEPEMEHHBIMH M CHCTEM JIMHEHHBIX ypaBHEHMH C
IBYMs IIEpEMEHHBIMU. [IprMepsI peleHus CUCTEM HEIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMH.
Pemenue TekcTOBBIX 3ajgau ajnreOpandyeckuMm crocodbom.UucioBble HEpaBEHCTBA M UX CBOMCTBA.
HepaseHcTBO ¢ oHONM nepemMeHHON. PaBHOCWIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOU
nepeMeHHol. Cuctembl JIMHENHBIX HEPABEHCTB C OJHOW mnepemeHHOW. JIuHeilHoe ypaBHeHue. Pemenue
YPABHEHUH, CBOJAIIMXCA K JIMHEWHBIM. Pemenue ypaBHEHHH, CBOJSIIMXCA K KBaJpPaTHBIM.
bukBaapatHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUN TPEThEH U YETBEPTOM CTENEHEN Pa3JI0KEHUEM
Ha  MHoOXuTenu.Pemenne  ApoOHO-pallMOHANbHBIX  ypaBHEeHUH. PemieHume  TeKCTOBBIX — 3aday
anreOpanyeckuM METOOM.YpaBHEHHE C JIByMs NEpeMEHHBIMU M ero rpaduk. Pemenue cucreMm ABYX
JUHENHBIX YpPaBHEHUI C JIByMs NEpEMEHHBIMU. PelleHne cucTeMm IBYyX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEHoe, a Jpyroe — BTOpOil creneHu. I'padumyeckas MHTepHpeTalus CUCTEMbl YPaBHEHUN C ABYMs
nepeMeHHbIMU. Pellienne TeKCTOBBIX 3a/1a4 anre0pandyeckuM CIocOOOM.
UucnoBble HEPABEHCTBA U UX CBOMCTBA.PenieHne IMHENHBIX HEPABEHCTB C OJJHOM NepeMeHHou. Pemenue
CHUCTEM JIMHEWHBIX HEPABEHCTB C OJHON mnepemeHHo. KBagpartnele HepaBeHcTBa. ['paduueckas
MHTEPIIPETALMSI HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.
Dyukyuu.
[Tonatue ¢ynkuuu. OO6nacTb onpeAeNeHUs W MHOXKECTBO 3HaueHMH ¢(yHkuuu. CrnocoObl 3amaHus
¢bynkuuit.I'padpux pynxmuu. Yrenne cBoicTB GpyHKIuHU 1o e€ rpaduxy. Ilpumeps rpadukoB GpyHKIUH,
OTpaXaoIUX peajibHble nporecchl. DyHKINMN, ONMCHIBAOIIUE MPSIMYIO U 00paTHYIO MPONOPIHMOHATbHbIE
3aBHCHMOCTH, X rpadukn. OyHKIAK y = X2, y = X3, y =\x, y=[x|. [padiaeckoe peienne ypaBHeHuil 1
cucteMm ypaBHeHui. KBagpatuunas ¢pyHkius, e€ rpaguk u cBoiicta. [lapaGona, KoopuHATHl BEPIIUHBI
napaboIel, 0Ch cuMMeTpuH napabonbsr.Ipadukn dyrkimit: y= kx,y= kx+b,y= k/x,y= x3,y= Vx,y=|x|, u
MX CBOMCTBA.
Yucnoevie nocnedosamenvbHOCMU U RPOZPECCUU.
[ToHATHE YMCIIOBOW MOCIENOBATEIBHOCTH. 3aJaHHE IOCIENI0BATEIbHOCTH PEKYPPEHTHOH (opMysIol U
dopmynoit n-ro wieHa.Apudmernyeckas M TreoMeTpuueckas mporpeccud. PopMmylbl n-ro 4ieHa
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apu(pMETHYECKOW M TEOMETPUYECKON Mporpeccuif, CyMMBblI NEPBBIX N 4WieHOB.M300paxeHHe YICHOB
apru(pMETHYECKON U TEOMETPUUIECKON MPOTPECCHl TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIN U
AKCINOHEHUIHAIBHBIN pocT. CII0KHBIE TPOLEHTHI.



3. TemaTn4ueckoe NJIAHNPOBaHME, B TOM YHCJIe ¢ y4eTOM padoueil mporpaMmsl

BOCIIUTAHUSA, C YKA3AHHUEM KOJINYIECTBA 4YaC0B,
OTBOJAMMBIX HA OCBOECHHE KAXKI0H TeMbI

8 kiacce

Ha3zBanue pa3aejia

KoJua-Bo
JacoB

Peasm3anus pado4eilt nporpaMmsl
BOCIIMTAHHUSA

IToBTOpEeHune

Bocnuranue KynbTypbl JUYHOCTH, OTHOLIEHHE K
MaTeMaTHKe KaK K 4YacTH OOLIeuesoBeUecKoi
KyJIbTYpbl, Urparomeil  oco0yild0 poilb B
00I11€CTBEHHOM pa3BUTHUH.

@opMUpOBaHUE KYJIbTYPbI BBIYACICHUN.

PanmonanbHbIe Tpobu

24

[IpuBuTHE KayecCTB JIMUHOCTH, OOECIICUMBAIOIIUX
COITHATBHYIO MOOMIJILHOCTD, CIIOCOOHOCTE
MIPUHUMATH CAMOCTOSITEJIbHBIC PEIICHHUS.
dopMupoBanue Ka4yecTB JIMYHOCTH,
HEOOXOJAMMBIX YEJIOBEKY ISl  TOJIHOIEHHOM
JKW3HH B COBPEMEHHOM OOIIIeCTBE, CBOMCTBEHHBIE
MaTEMaTHYECKOH  AeATEIbHOCTH: SCHOCTH H
TOYHOCTH MBICIIU, HHTYHUIHH.

KBanparubie KopHU

18

Pa3Butne QpyHKIMOHAIBHOI TPAMOTHOCTH.
dopMupoBaHue TOHUMAHUSA  (QYHKIHM  Kak
BAKHEWIIEH  MaTeMaTUYEeCKOM  MOJENH Ui
ONMCAHUS NPOLIECCOB U SBJICHUN OKPYXKArOIIETOo
Mupa.

[lpumenenne (QyHKIMOHAIBHOTO  SI3BIKA LIS
ONMUCAHUS U MCCIIEOBAHUS 3aBUCUMOCTEN MEXy
(U3UYECKUMU BETMYUHAMU.

KBaaparHble ypaBHEHMS

24

Pa3BuTHEe HaBBIKOB CaMOCTOSITENILHON paloTHI,
FOTOBHOCTh K €aMOOOpa30BaHHIO U PELICHUIO
TBOPYECKHUX 33a]1a4.

Bocnutanue OTBETCTBEHHOIO OTHOUIEHMS K
00y4eHuI0.

[IpuBuTHE yMEHMSI TPEACTABIATH PE3YNbTAT
CBOEH JIEITEILHOCTHU.

HepasencrBa

19

dopMupoBaHue yMEHUs COOTHOCHUTH
MIOJIyYEHHBIM PE3yJIbTAT C IOCTaBICHHOM LIEIBIO.
Pa3Butre nHTEpECa K M3y4YECHHUIO TEMBI U )KEIIAHHUE
IPUMEHSTH IPUOOPETEHHBIE 3HAHUS U YMEHHUSL.
Bocrinranne = CO3HaTeNBHOTO  OTHOIIEHHMS K
IIpoLIeCCY NO3HAHUS MUPA.

CrerneHp ¢ [elabIM
OoKa3aTejIeM

®opMUpOBaHHE TOHMMAaHUS YPaBHEHUS Kak
Ba)XHEHWIIEM MaTeMaTHYeCcKOM MoAelnu  Jjiad
OTMCAHUS ¥ U3YYCHHsI PAa3HOOOPA3HBIX PEATbHBIX
CUTYaLH.

[IpumeHeHne anmapara ypaBHEHUN IS PEILICHMS
pa3HOOOPa3HBIX 3aa4 M3 CMEXKHBIX MPEIAMETOB,
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MPaKTUKH.

IToBTOpEeHME

Pa3zButne mnpexncraBieHuii 0 MaTeMaTHKe, Kak
yacTH  OOIIEUYeNOBEYECKOH  KyJIbTypsl, O
3HAYUMOCTH MaTeMaTUKHU B pa3BUTUU
LUBWIN3ALUU U COBPEMEHHOT'0 00IIEeCTBA.
Bocnuranue y ydamuxcsi ycTON4MBOTIO MHTEpeca
K  H3Y4YCHHMIO  MAaT€MaTUKH,  TBOPYECKOIO
OTHOILECHUS K y4eOHOM JIeATEIIbHOCTH
MaTEMaTHYECKOT0 XapaKTepa.

Hroro

102

9 kJjacce

Ha3Banue pa3nena

Ko.s-Bo
4acoB

Peanm3anus padoyeil nporpaMMbl BOCIIMTAHUS

IToBTOpEHME

Bocnurtanue KyiabTypsl JIMYHOCTH, OTHOLUEHHUE K
MaTeMaTHUKe KaKk K 4YacTH OOIIeYe0BEYECKOn
KyJIbTypbl, Wrparouei  ocoOyio  poib B
OOLIECTBEHHOM  Pa3BUTHUHU. dopmupoBaHue
KYJIbTYPbl BBIUUCICHUN. Pa3BUTHE JIOTHUECKOTO U
KPUTHUYECKOTO  MBIIIJICHUS,, KYJIbTYphl peuH,
CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY.
®opMuUpOBaHUE TPUBBIUKM K CaMOIIPOBEPKE,
MIOJYMHEHUS] CBOMX JI€HMCTBHUH IIOCTaBJIECHHOU
3aj1a4e, JOBEIEHUSI Ha4aTol paboThl 1O KOHIA.

KBanpatuunas ¢yHkIus.

25

dopmupoBaHue MMOHUMAaHHUS 3HAYEHUS
KBaJpaTUIHOMN byHKITIN TUTST petieHus
Pa3HOOOPA3HBIX pealTbHBIX CUTYALIUH.

Pa3Bute OCHOBBI JIOTUYECKOr0, 3HAKOBO-
CUMBOJIMYECKOTO u ANrOPUTMHYECKOTO
MBIIICHNUS,

[Ipumenenne (QyHKIHOHAIBHOTO  SI3bIKA  JUIA
OTIMCAHUsI U UCCIEAOBAHUS 3aBUCUMOCTEN MEXKITY
(bu3MYECKUMHU BETHUYNHAMH.

Pa3Butue y ywammxcss yMEHHUS HCIOIB30BaTh
pa3nNUyYHbIE SA3BIKM MaTEeMaTHKH  (CJIOBECHBIH,
CUMBOJIMYECKUH, Tpauaeckuit).

dopMHUpOBaHHE  yMEHHUS  JEUCTBOBaTh MO
3a/IaHHOMY QJITOPUTMY U KOHCTPYUPOBATH HOBHIE.
dopmupoBanue (QyHKIMOHATHHONW TPAMOTHOCTH.

YpaBHEHHUsI 1 HEPABEHCTBA C
OJIHOM IIEPEMEHHOI.

16

@opMHpOBaHHE IEIOCTHOIO  MHPOBO33PEHHS,
COOTBETCTBYIOIIEE  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHON MPaKTHUKH.
PazBuTue HaBBIKOB CaMOCTOSTEIBHOW pPaOOTHI.

PazButue MaTeMaTU4eCKOM TPaMOTHOCTH.
dopmupoBaHue YMEHHS OLEHUBATH CBOIKO
y4eOHyI0 NEeSATEIbHOCT; [Tpuobperenue
MOTHUBALUHA K MIPOLIECCY oOpazoBaHus;

@opMHpOBaHHE  YCTOWYMBOIO W IIMPOKOIO
MHTepeca K croco0aM pemieHusi Mo3HaBaTeIbHbIX
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3ala4 IMOJIOXKUTCIBHOI'O OTHOLICHUA K YpOKaM
MaTE€MaTHKU,

YpaBHEHHUs U HEPABEHCTBA C
JBYMs IEPEMCHHBIMU.

17

PazBuTue HaBBIKOB CaMOCTOSTEIBHOM pPabOTHI,
TOTOBHOCTh K C€aMOOOpa30BAHUIO M PELICHUIO
TBOPYECKHUX 3a/]ad.

Bocnutanue  OTBETCTBEHHOIO  OTHOLIEHUS K
00y4YeHHIO.

IIpuBuTHE yMEHHA TPEACTABIATH PE3YNbTAT
CBOEH JESATEIBHOCTH.

@opMHUpOBaHME  HABBIKOB  COTPYAHHYECTBA C
YYUTEJIEM M CBEPCTHUKAMH B Pa3HBIX Y4eOHBIX
CUTyallUsX, OIpelieIeHue CBOeH CcOOCTBEHHOM
ITO3HLIMH.

Apudmernueckas u

reOMeTpUYECKasi IPOrPECCU.

15

®opMUpOBaHUE YMEHHUS COOTHOCUTDH MOJTYYESHHBIN
PE3yJIbTaT C MOCTaBJIEHHOM LIEIBIO.

Pa3BuTHe nHTEpeca K U3yYEHUIO TEMBI U JKEIaHHe
MPUMEHSTH IPHOOPETEHHBIC 3HAHKS U YMEHHSL.
Bocnutanue  co3HaTENbHOrO  OTHOIIGHUSA K
IpoLecCy MMO3HAHUS MUDPA.

BoBnedeHnue ydJamuxcsi Ha aKTHBHOE ydacTue B
pElIeHNH NPAaKTHUYECKUX 33aJad MaTeMaTUYEeCKOU
HAIpPaBJIEHHOCTH, C LIETBI0 OCO3HAHUS BAXKHOCTU
MaTeMaTHYeCKOro 00pa3oBaHUs Ha HPOTSKEHUU
BCeH JKM3HM JUIsS yCIEUIHOW MpodecCHOHaIbHOU
JESITEJIbHOCTH.

Yucna u eviyucnenus

13

[IpuBuTHE Ka4eCcTB JIMYHOCTH, HEOOXOIUMBIX
YEJIOBEKY I MOJHOLUEHHOM  >KU3HM B
COBPEMEHHOM 00I11IeCTBE, CBOMCTBEHHBIC
MAaTeMaTHYEeCKOM  JICITECIBHOCTH: SCHOCTH U
TOYHOCTU MBICJIM, UHTYULUU.

Bocniutanne  OpUBBIYMKHM K CaMOIIPOBEPKE,
NOJUMHEHUS CBOMX JEHUCTBUI ITOCTaBJICHHOMU
3a/1aue, JIOBEJICHUsI HauaTol pabOThI 10 KOHITA

IToBTOpeHHnE

14

dopmupoBaHuEe TMPEICTaBICHUN O MaTeMaTuKe,
KaK dYacTH OOINEYeIOBEUECKONH KYIbTYPBI, O
3HAYNMOCTH MaTeMaTUKU B pa3BUTUU
IUBWIM3AIMM W COBPEMEHHOrO0  OOIlecTBa.
OmnpeneneHue poiu OTEYECTBEHHBIX YUEHBIX B
CTAaHOBJICHUHN HaYKI/I MaTEeMaTUuKU. BOCHI/ITaHI/IC y
yyalxcs yCTOMYMBOrO HMHTEpeca K H3yYEHHIO
MaTEMAaTUuKU, TBOp‘-ICCKOFO OTHOIICHUSA K y‘-I€6HOI\/'I
JeSITeIbHOCTH MaTeMaTHYeCKOTo XapakTepa

HUroro

102
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