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[Tnanupyemsble pe3y/bTaTbl OCBOEHMS YI€OHOrO IIpeMeTa.

V3yueHne MaTeMaTHKy Ha ypOBHE OCHOBHOT'O OOILIero 06pa3oBaHMsl HallpaB/IeHO Ha
IOCTMKeHMEe 00YyUaloMICS IMYHOCTHBIX, MeTallpeIMeTHBIX ¥ IIPeIMEeTHbIX 00pa30BaTeIbHbIX
pe3ysIbTaTOB OCBOEHMSI Y4eOHOro IpeiMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHMS IPOrPAMMBI 110 MaTeMaTMKe XapaKTepU3yIOTCs:

l) MaTPUOTUYECKOE BOCIIUTAHMUE:

MIPOSIBJIEHVEM MHTEpeca K MPOIIIOMY M HaCTOSIIEMY POCCUIICKOV MaTeMaTUKH, LIeHHOCTHBIM
OTHOILIEHMEM K JTOCTVKEHMSIM POCCUIICKUX MATEMATUKOB M POCCUIICKOM MaTeMaTUUECKOM LIKOJIbI,
K MICIIOJTb30BaHMIO TUX JOCTMKEHUI B IPYTUX HayKaxX U MPUKIAIHbIX chepax;

2) IrpaXIaHCKOe M JYXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0SI3aHHOCTEN I'paykIaHMHA U peaau3aliui ero mpas,
MpeICTaB/IeHIEM O MaTeMaTUYeCKMX OCHOBAaX (GYHKIMOHMPOBAHMS PA3IMUHBIX CTPYKTYD, SIBJICHWU,
TpoIeayp IPaskIaHCKOro 0b11ecTBa (Harpyumep, BbIOOPbI, OMPOCHI),TOTOBHOCTBIO K 0OCYKIEHUIO
3TUYECKUX TTPOO6JIEM, CBSI3aHHBIX C IIPAKTUYECKMM ITPUMEHEHMEM JTOCTVKEHUI HayKM, OCO3HAHMEM
Ba>KHOCTU MOPAJIbHO-3TUYECKUX ITPUHLIUIIOB B JE€ATEJIbHOCTU yqéHOI‘O;

3) TPYZ,0BOE BOCTIMTAHME:

YCTAHOBKOM Ha aKTMBHOE yYacTHe B pellleHUM MPaKTUIECKMX 3aa4 MaTeEMaTUIECKON
HaIlpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTM MaTeMaTUUeCKOrooOpa3soBaHMsI Ha MPOTSKEHUI BCei
SKU3HU JJIST YCITELTHOM MPO(deCCOHATbHOM JeITeIbHOCTY U Pa3BUTMEM HEOOXOIVMMbIX YMEHMIA,
OCO3HAHHBIM BBIOOPOM M MIOCTPOEHMEM WHAVBUIYAJIbHON TPAeKTOpUM OOpa3oBaHUSI U
SKM3HEHHBIX TUIAHOBC YUYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEN;

4) SCTETMUECKOe BOCIIMTAHME:

CIIOCOGHOCTBIO K IMOIMOHATLHOMY ¥ 3CTETHUECKOMY BOCHPUATMIOMATEMATIHYEeCKUX
06BbEKTOB, 3a/1a4, peLleHnii, PaCCYKIeHI, YMEHMIO BULETh MAaTeMaTUUeCKMe 3aKOHOMEPHOCTH B
VICKYCCTBE;

5) IIEHHOCTHM HaYYHOI'O IIO3HAaHUA.

OpMeHTaHMeﬁ B 0esATeJIbHOCTU Ha COBPEMEHHYIO CCTEMY HaYUHbIX HpeﬂCTaBHeHMﬁO6
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS UeJIOBEKa, ITPMPOOabI U O6H_leCTBa, ITOHVMMaHeM
MaTeMaTuuecKon HayKM KakK C(bepbl YyeJIOBeYeCKO OesaTeJIbHOCTH, STAIIOB ee pPa3sBUTUA U
3HAUYMMOCTU OJI1 pa3BUTUA UUBUJIM3alliM, OBJIadeHMEM SI3bIKOM MaTe€MAaTUKN U MaTeMaTUUeCKO
KYHbTypOﬁ KaK CpeacCcTBOM ITO3HAHUS MHMPA, OBJIaJE€HNEM HpOCTEI‘/)ILLII/IMI/I HaBbIKaMM
I/ICCJ'Ie}lOBaTeJ'IbCKOI‘/JI OesITeJIbHOCTU,

6) (dusuueckoe BocmuTaHMe, (HOpMMUpPOBaAHME KYJbTYpPbI 34OPOBBSI ¥ 3SMOLIMOHAJIBLHOTO
6yaronoyryumns:

TOTOBHOCTBIO IIPUMEHSITh MaTeMaTUYeCKye 3HaHUSI B MHTEPEeCax CBOEro 3J0POBbSI, BEIEHMS
3I0POBOI'0 06pasa >XU3HM (3M0POBOE MUTaHMe, COATTAHCUPOBAHHBIN PEXVUM 3aHSATUI U OTAbIXA,
peryssipHas pusmueckasi akTMBHOCTb), CGOPMMUPOBAHHOCTBIO HaBbIKapediekcum, MpusHaHueM
CBOEro MpaBa Ha OLIMOKY ¥ TaKOro JKe IIpaBa IPyroro 4ejioBeKa;

7) 5KO0JIOTMYECKOe BOCIIUTaHME:

OpMEeHTalyel Ha MPUMEHEHMEe MaTeMaTMUYeCKMX 3HAaHMM [JIS pelleHus] 3amauB 00J1acTy
COXPaHHOCTY OKPY>KalOIIEel Cpeibl, TIIaHMPOBAHMS ITOCTYITKOB M OIIEHKM X BO3MOXKHbBIX
MOCTIeACTBUI JIJISI OKPY>Kalolleil CpeJibl, OCO3HAaHMEM IJI00aIbHOT'O XapaKTepa SKOJIOTMYeCKUX
Mpo6JIEM U TTyTEN UX PEIeHNs;

8) afanTanys K M3SMEHSIOIMMCS YCIOBUSIM COLIMAIbHOM M IPUPORHOM CPEIbI:

TOTOBHOCTBIO K JIE/ICTBUSIM B YCJIOBUSIX HEOIPEIEJIEHHOCTH, TIOBBILIIEHMIO YPOBHS CBOEI
KOMITETEHTHOCTH Uepe3 MPaKTUUECKYIO IesTeIbHOCTh, B TOM UMCJIe YMEeHMe YUUThCS Y APYTUX
JIIOJIeN, IpOGpeTaTh B COBMECTHOM IeSITEIbHOCTY HOBbIE 3HAHMS, HABBIKY ¥ KOMITETEHLIMM U3
OIIbITa IPYTUX;

HEeO6XOAMMOCTbIO B (hOPMIMPOBAHUY HOBBIX 3HAHMIA, B TOM 4Kciie GOPMYJIMPOBATh UIEN,
TTOHSITHSI, TUTIOTE3bl 00 OOBEKTAX U SIBJIEHUSIX, B TOM YMCJIe paHee He M3BeCTHBIX, OCO3HABATh
nedbumuTbhl COGCTBEHHBIX 3HAHUI ¥ KOMIIETEHTHOCTEI, MJIaHMPOBAaTh CBOE Pa3BUTHE;



CIIOCOOGHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATD CTPECCOBYIO CUTYaLUIO
KaK BBI30B, TPeOYIOLIMIA KOHTPMED, KOPPEKTUPOBATh IIPUHMMAEMbIe PelleHUsI TeNCTBYS,
(bopMyIMpPOBaTh U OLIEHMBATh PUCKU U TTOC/IECTBYS, OPMMUPOBATH OIIbIT.

METAIIPEJIMETHBIE PE3VJIbTATHI

B pesysibTaTe ocBOeHMsI TporpaMMsbI IO MaTeMaTHke Ha YPOBHE OCHOBHOTO OOI1Iero
obpaszoBaHus y obyuaroierocst 6yayt copmmupoBaHbl MeTarpeaMeTHbIE Pe3YJ/IbTaThl,
XapaKTepU3YIoIIecs: OBJIaieH!eM YHUBEPCATbHbIMM [TO3HABaTEIbHBIMM JEMCTBUSIMMA,
YHUBEPCATbHBIMY KOMMYHUKATUBHBIMY JIECTBUSIMU U YHUBEPCATBHBIMY PETYJIATUBHBIMU
IeMCTBUSIMU.

[To3HaBaTe/bHBIE YHMBEPCAJIbLHBIE yUYe€OHbIE AEHCTBUS

BasoBble jiornyeckue geicTBu:

BBISIBJIITb ¥ XapaKTePU30BaTh CYIIECTBEHHbIE TIPU3HAKY MaTEMATUYECKMUX OOBEKTOB,
TIOHSITUM, OTHOIIIEHUI MEKIY MOHSTUSIMMU, (POPMYIMPOBATH OINpeIe/IeHN s TTIOHSITHM,
YCTaHABAMBATh CYIIECTBEHHbBII MPU3HAK KIaccuuUKalmmu, OCHOBAHMS AJII 0OOOIIEHNS U
CpaBHEHMsI, KpUTEPUM TTPOBOAVMOrO aHAJIN3a;

BOCIIPMHMMATh, HOPMYJIMPOBATH U MPe0OPa30BbIBATh CYXKIEHMS: YTBEPAUTETbHbIE U
OTpUIIATEJIbHbIE, eMIMHNYHbIE, YaCTHBIE 1 OOIIe, YCIIOBHbIE;

BBISIBJIATb MaTeMaTUMYecKye 3aKOHOMEPHOCTM, B3aMMOCBSI3M UM TIPOTUMBOpeuUMsB (akrax,
NAHHBbIX, HAOMIONEHUSIX WM YTBEPKIEHMSX, IMpeasiaraTb KPUTEPUMUIJIS BbISIBJIEHMUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUNI;

IesaTh BbIBOJIbI C MCITOJIb30BAHMEM 3aKOHOB JIOTYKM, NeAYKTUBHBIX U MHIYKTUBHBIX
YMO3aK/IIOUeHN, YMO3aK/IIOUeHMI 110 aHaJIOT UM,

pas6GupaTh JOKa3aTeJbCTBA MaTeMaTUUECKUX YTBEpKIAeHui  (MpsiMble ¥ OT
MIPOTUBHOTO), MPOBOANUTH CAMOCTOSITEJTbHO HECJIOXKHBIE JOKAa3aTeIbCTBA MaTeEMaTUYECKNX (DAKTOB,
BBICTPaMBaTh apryMEHTAlINIO, IIPUBOIUTD IIPUMEPbI i KOHTPIIPUMEPHI, 060CHOBBIBATH
cOOCTBEHHbIE PACCYKIEHNS;

BBIOMpPATDb CIIOCOO peltieHus yueOHOM 3aaun (CpaBHMBATh HECKOJIBKO BapMAHTOB peIleHus,
BbIOVPATh HanbosIee MOgXOISIINI C YUETOM CAMOCTOSITE/TbHO BbII€JIEHHBIX KPUTEPUEB).

baszoBble MccienoBaTebCKUE AEACTBUA:

MCITOJTb30BaTh BOIIPOCHI KaK MCCJIeN0BATEIbCKUI MHCTPYMEHT MO3HaHMs, GOPMY/IMPOBaTh
BOITPOCHI, GUKCUPYIOLLIME TPOTUBOpEUNe, MPOHJIeMY, CAMOCTOSITETbHO YCTAaHABIMBATh MCKOMOE U
JaHHOe, GOpMMPOBATH TUIIOTE3Y, APT'YMEHTUPOBATDH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTD 10 CAMOCTOSITEJTBHO COCTaBJIEHHOMY TUIAHY HECJIOSKHBIN KCIIePUMEHT,
HeO6O0JIBIIIOE MCC/IeAOBaHMe M0 YCTAaHOBJIEHNIO OCOOEHHOCTEN MaTEMaTUYECKOTO OO'bEKTa,
3aBUCUMOCTEN OOBEKTOB MeKIY COOOI;

CaMOCTOSITEJIbHO (hOPMYJIMPOBATh 0600IIIEHMS Y BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaOJTIOeH NS, MCCIIeJOBaHMSI, OLEHMBATh JOCTOBEPHOCTD MOTYUYEHHBIX Pe3YyIbTaTOB, BEIBOJIOB U
00001LeHNI;

MIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHMeE MPOIIECCA, A TAK)XKe BBIIBUTATh MPEITIOIOKEHNS O €ro
PasBUTUM B HOBBIX YCJIOBUSIX.

Pa6ora ¢ uadopmarnmeir:

BBISIBJIATD HEOCTaTOYHOCTD M U3OBITOYHOCTD mHpopMaIun, JaHHBIX,
HEeOOXOAVIMBIX ISl pellieHus 3a1aunt;

BbIOMPATh, aHAJIM3UPOBATh, CUCTEMATMU3UPOBATh M MHTEPIIPETUPOBATh MHPOPMALIMIO
PasIMYHBIX BUOOB U GOPM MpefCTaBIeHNS;

BbIOVpATh OpMy IpeCcTaB/IeHMst MHPOPMaLMK 1 UJUTFOCTPUPOBATh pelllaeMble 3a1aum
cxeMaMM, TuarpaMMaMim, MHOM rpadyKomn 1 X KOMOWHAIMSIMMU;

OIIEHMBATb HAJEKHOCTh MHGOPMALIVN 110 KPUTEPUSIM, TTPEIJIOKEHHBIM YUUTETIEM WA
chOpMYIMPOBAaHHBIM CAMOCTOSITETBHO.

KoMMyHMKaTHBHbIE YHUBEPCAIbHBIE YUEOHbIE AEMCTBUS:

BOCIIPMHUMATD U (POPMYIMPOBATD CY>KIEHMSI B COOTBETCTBUM C YCJIOBUSIMU U LIEJISIMU
00l1IeHNs], SICHO, TOYHO, TPAMOTHO BbIpakaThb CBOIO TOYKY 3PEHUSI B YCTHBIXU MUCbMEHHBIX
TEKCTaX, 1aBaTh IMOSICHEHMSI 110 XOAY PellleHNs 3a/1aul, KOMMEHTMPOBATh ITOJTyUYeHHbIN Pe3yJIbTaT;

B X0JIe 0OCY3KIEHMS 3alaBaTh BOIIPOCHI IO CYIIIECTBY OOCYKIaeMOVi TeMbI, TPOOJIEMBI,
pelraeMon 3a/1aun, BLICKa3bIBaTh UIEN, HalleJIeHHbIE Ha TIOMCK PelleHNs, COMTOCTABJISITh CBOU



CY>KIEHUSI C CY>KOEHUSIMU OPYTUX YUYACTHUKOB MaJiora, OOHApYKMBaTh pasyinume U CXOHCTBO
MTO3UIINIA, B KOPPEeKTHOM hopMe GopMyIMpoBaTh PasHOTIACHsI, CBOM BO3PasKeHMSI;

TIpeACTaBJISITh PE3YyJIbTaThl PellleHus 3ajaul, SKCIIepMMeHTa, MCCIeA0BaHMs, TPOEKTa,
CaMOCTOSITEJIbHO BhIOMPATh (hOpMAT BBICTYIIEHUS C YYETOM 3a7au MPe3eHTalyuy M 0COOeHHOCTEN
ayIUTOPUM,

MMOHMMATh U MCIIOJIb30BATh IIPEMMYIIeCTBA KOMAHIHOM M MHIVMBUAYaIbHOM PabOTHIPK
pereHn yueGHbIX MaTeEMaTUUYECKMX 3a/1a4;

MIPMHMMATb 11eJIb COBMECTHOI JIeSITeIbHOCTH, IIJIAaHUPOBAaTh OPraHMU3alMI0 COBMECTHOM
paboThI, pacripenesnsiTb BUIAbI pabOT, JOrOBapuBaThCs, 0OCYKIATh MPOLIECCH Pe3YIbTaT PabOoThI,
00600111aTh MHEHMSI HECKOJIbKUX JIIOJIEN;

y4acTBOBaThb B IPYNIIOBBIX (hopMax paboTsl (06CYKIeHMsI, 0OOMEH MHEHUSIMYU, MO3TOBbIE
IITYPMbI U APYTHE), BBITOJHSTh CBOIO YaCTh PabOThI ¥ KOOPAMHUPOBATh CBOUIENCTBUS C IPYTUMU
yjeHaMM KOMaH/Ibl, OIIEHMBAaTh KA4eCTBO CBOEr0 BKJIAa/a B OOILMIT ITPOYKT IO KPUTEPUSIM,
chOpMyIMPOBAaHHBIM YUYaCTHUKAMM B3aMMOIE/ICTBUS.

PerynaruBHble YHMBEPCAJIbHbIE yUeOHbIE AECTBUS

Camoopraumsanysi:

CaMOCTOSITEJIbHO COCTaBJISITD IJIaH, aJITOPUTM PellleHus 3agaun (VI ero 4acTh), BBIOVPATh
CII0Co6 pellIeHns C YYETOM MMEIOIIMXCSI PeCypPCOB U COOCTBEHHBIX BO3MOKHOCTEN,
apryMEeHTMPOBATh ¥ KOPPEKTMPOBATh BapMaHThI PEIIeHMIi C YIETOM HOBOV MH(pOpMAaIIMA.

CaMOKOHTpOJIb:

BJIaJIeTh CIIOCO6aMM CaMOITPOBEPKM, CAMOKOHTPOJIS IPOIIeCcca U pe3ysIbTaTa peleHnst
MaTeMaTUUeCKOM 3a1a4u;

MpeaBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HMKHYTD IIPM PEIlIeHNM 3a1auii, BHOCUTD
KOPPEKTUBBI B JIeITEJIbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/IbCTB, HAMIEHHbBIX OIIMOOK, BbISIBJIEHHbBIX
TPYIHOCTEN;

OLIEHMBAThb COOTBETCTBME pe3yJbTaTa AesiTeIbHOCTY IIOCTaBIEHHO eI U YCIIOBUSIM,
OOBSICHATD IIPUYMHBI JOCTVKEHMS VI HEJOCTVKEHUS 11€J1M, HAXOAUTh OILIMOKY, JaBaTh OLIEHKY
MIPUOOPETEHHOMY OITBITY.

I[TPEIMETHBIE PE3VJIbTATHI
[TpegmeTHbIe pe3yJibTaTbl OCBOEHMS IIPOrpaMMbl YUeOHOr0 Kypca K KOHIYy 00yueHust B 9 kiacce:

Uncna 1 BbIUMCIIEHUS

CpaBHMBATh ¥ YIIOPSIIOUYMBATDh PalIOHA/IbHbIE M MppaIMOHAIbHbIE YMCIIA.

BrinosuaTs apudmMeTyeckue NeicTBUS C paliOHAJIbHBIMY YMC/IaMM, COUYeTasl YCTHbIE U
MCbMEHHbIE MTPUEMBI, BHITOIHATD BHIYMCIEHMSI C UPPAIMOHATbHBIMM UMCIAMMU.

HaxopuTb 3HaueHus cTeneHei C LeJbIMM IIOKa3aTeIIMI ¥ KOPHE, BbIUMCIIATh 3HAaUeHUST UMCTOBbIX
BbIpasKEHMUIA.

OKpYTJISATh IEICTBUTEIbHBIE UMCJIA, BHIMOJHITH MPUKUAKY Pe3y/IbTaTa BbIUMCIEHWI, OLEHKY
YMCJIOBBIX BBIPASKEHUN.

YpaBHEeHMS U HEpaBEHCTBa

PeliaTh JivHelHbIe ¥ KBaZpaTHbIe YpaBHEHMS, YpaBHEHMS, CBOMSIIMECS K HUM, ITPOCTEIIINe
IPOOHO-palLOHA/IbHbIE YPaBHEHMS.

PeliaTh cuCTeMbI IBYX JIMHEMHBIX YPaBHEHMI C IBYMsI IIepeMEHHbIMM U CMCTEMBI ABYX YpPaBHEHMIA,
B KOTOPBIX OHO YpaBHEHME He SIBJIIETCS JIMHEIHbIM.

PeliaTh TEKCTOBbIE 3a[jauM a/Ire6pandecKyM CIIOCOGOM C MIOMOIIbIO COCTaBJIEHNUST YPaBHEHMUS MU
CUCTEMBI IBYX YPaBHEHUI C IBYMsI [IepeMEHHBIMNA.

[TpoBOAMTD MpOCTEIIIIIE UCCIIENOBAHMS YPAaBHEHUI U CUCTEM YPaBHEHMI, B TOM UMCJIe C
MpUMeHeHeM rpaduyecKmx MpeacTaBieHnii (yCTaHaBIMBaTh, MMEET JIM ypaBHEHME WM CHCTeMA
YpaBHEHUI peIleHNs], eCJI UMEET, TO CKOJIbKO, U ITpoYee).

Peliath MHelHbIE HEPABEHCTBA, KBaJ[paTHbIe HEPABEHCTBA, M300paskaTh pellieH)ie HEPaBeHCTB Ha
YKCJIOBOJ TIPSIMOM, 3aIMChIBATh PellleHle C MTOMOIIbIO CMMBOJIOB.

Peliath cuCTEMBI JIMHEHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIIVEKBAIPATHOE
HEepaBeHCTBO, M300paskaTh pellleHye CUCTEeMbl HepaBeHCTB Ha YMCJIOBOI IIPSIMOM, 3aIlChIBATh
pellieHle C TOMOIIIbIO0 CMMBOJIOB.

Vcronb30BaTh HEpaBEHCTBA MIPH PelleHn) PasIMYHbIX 3a1ay.

DyHKIMK



PacrniosHaBaTh QyHKUMM  M3ydeHHBbIX BUAOB. IloKas3bIBaTh CxeMaTHUeCKMPACIOJIOKeHe Ha
KOOPAVHATHOM TUIOCKOCTM TpadmKoB GYHKIMI Buma: y = #x,y = #x+b, y=Kx , y =
ax® + bx + c, y= x3, y = Vx, y =|x| B 3aBMCMMOCTM OT 3HaUeHMI1 KO3DPUIMEHTOB,
OIMCHIBATh CBOMCTBA (PYHKIIVIA.

Ctpoutb 1 n306paykaTb CxeMaTuuecky rpabmky KBagpaTUUHbIX QYHKIMIA, ONMChIBATh
CBOMCTBA KBaApAaTUYHBIX (QYHKIMI 110 UX rpadmKam.
Pacro3HaBaTh KBaApaTUUHYIO QYHKIMIO 10 GopMyJie, TPUBOAUTH MTPUMEPbIKBAAPATUUHBIX
GYHKIMI U3 peasibHOV KU3HU, GU3UKY, TEOMETPUMN.
UncnoBble ocaef0BaTeIbHOCTU U IIPOrPeCcCuu
Pacrio3HaBaTh apudMeTUYECKYIO ¥ F€OMETPUUECKYIO IPOTPeCcCuu TPy PasHbIXCIIOCOHaX 3aaHms.
BbIMOMHATD BBIUMCIIEHUSI C MCITOIb30BaHMeM (popMyJT N-Tro WwieHa apubMeTnIecKonmn
reoMeTpUYEeCKON MPOrpeccuit, CyMMbI MEPBbIX N UJIEHOB.
N306paskaTh uieHbl MOC/Ie0BaTEIbHOCTM TOYKAMY Ha KOOPAMHATHON TJIOCKOCTM.
Pematp 3aaun, CBsI3aHHbIE C UMCJIOBBIMM ITOC/IEIOBATENbHOCTSIMM, B TOM 4YKCJIe3aJaun U3
peasTbHOM KM3HU (C MCIOJIb30BaHMEM KaJIbKYJISITOPA, IIM(POBBIX TEXHOJIOTHIA).

BEPOHTHOCTI: M CTaTUCTHKA

N3BnekaTb ¥ 1peoOpa3oBbiBaThb MHGOPMALMIO, TIPEACTABIEHHYI0 B  Pa3IMUYHbIX
MCTOYHMKAX B BuUAe Tabiuil, auarpaMm, T'padMKOB, MPEACTaB/STb NaHHbIE B BuUIe TaOMII,
ouarpamm, rpaduKkos.

Pemath 3amauM  OpPraHM30BaHHbIM  I1epebOpOM  BapMaHTOB.

Vcronb30BaTh OmucaTe/ibHble XapaKTePUCTUKM AJIT MAaCCMBOB UMCJIOBBIX AAHHBIX, B TOM
yycae cpemgHue 3HaueHus. HaxommuTh 4acTOThl 3HAYEHMIM M YACTOThI COOBITMSI, B TOM 4YMCIIe
TI0JIb3YSICh pe3y/IbTaTaMM IIPOBEOEHHBIX M3MEepeHNI 1 HaOJII0geHUIA.

HaxoauTb BepOSITHOCTM CJIyYallHbIX COOBITMI B M3YYEHHBIX OIbITaX, B TOM 4YMCJIE B
ONbITaX C PABHOBO3MOXXHBIMM 3JIEMEHTAPHBIMM COOBITUSIMM, B CEPUSX MWCIBITAHUIA [IO
MepPBOTO yCIexa, B CepusxX UCIbITaHu bepHysm.

VimeTb npeacTaBieHe O CIyYaiHOM BeJIMYMHE M O pacrpeneaeHny BeposTHocTel. imeTs
MIpe/ICTaB/IeHNE O 3aKOHE GOJIBIIX UMCes KaK MPOSIBJIEHMM 3aKOHOMEPHOCTH B CJTyYaifHOM
MU3MEHUMBOCTU M O POJIM 3aKOHA OOJIBIIMX UMCesI B IPUPOIe U 0OILecTBe.

CopnepskaHue yueGHOrO npemMeTa

N® HasBaune pasgenoB | Kparkoe comepskaHme TeEMbI Heob6xomumoe
U TeM Kypca KOJINYECTBO
YacoB Ha

3y4dyeHne TeMbl

1. | IToBTOpenue Kypca | B maHHOI TeMe yualiyecss 0606IIAIOT 3HAHUS IO | 5

8 kiacca M3YUYEeHHBbIM TeMaM 3a Kypc 8 kiacca.
2. | KsagpaTuunas ®Oyukumst. CeoiictBa GyHKumi. KBagpaTHbIi 22
byuKIMS TpexuseH. PasnoykeHne KBaJpaTHOTO TpexXuieHa

Ha MHOKUTe. DyHKIMS ¥ = ax’ + bx + ¢, ee
cBovicTBa U rpaduk. CreneHHast GyHKIMS.
M3yueHne KBagpaTMUHOM GYHKIMM HAUMHAETCS C
paccMoTpeHust GYHKUMM V= ax’, ee CBOCTB 1
0cobGeHHOCTEN rpaduKa, a TaKsKe IPYTUX YaCTHIX
BUJIOB KBaIPaTUYHON QYHKIUM — (QYHKINI
y=ax’ +b,y= a(x- T)Z.

OTHU CBeieHMs UCTIO/Ib3YIOTCS TIPU U3YUEeHUN
CBOJVICTB KBaZpaTUYHOM QYHKIMM OOIIEro BUAA.
BaskHO, uTOOBI yuariyecs OHSIIU, YTO rpaduk
byskumMn y = ax’ + bx + ¢ MOeT GbITb MOJTy4YeH
13 rpaduka GYHKIMK ¥ = ax’ ¢ TOMOILBIO BYX
MapasulesIbHbIX IIepPeHOCoB. [1pueMbl mocTpoeHmst




rpaduka GyHKIMKU y = ax’’ +bx +c
OTpabaThIBAIOTCS Ha KOHKPETHBIX MTPUMEPAX.
Yuyartiyecst 3HaKOMSITCSI CO CBOMCTBaMM
CTeneHHoi GYHKIMY ¥ = X IPY YETHOM U
HEUeTHOM HaTypaJIbHOM IoKasaTese /7. Beogurcst
TIOHSITVIE KOPHSI /7-O/ CTETIEHN.

YpaBHeHUS U
HepaBeHCTBa C
OJIHOM TIepeMEeHHOVA.

VYpaBHEHMS 1 HEPABEHCTBA C OJHOI TepeMeHHON
OcHOBHAas [jeJTb — CUCTEeMaTU31POBaTh U
06006IINTh CBEAEHNS O PEIIeHNN 1eIbIX U
JIPOOHBIX palYIOHAIbHBIX YPaBHEHUI C OHOM
repeMeHHOM, chOpMMPOBaTh YMEHME pellaTh
HepaBeHCTBa BUIA ax’ +bx +c >0 wm ax’ + bx
+¢ <0, roe a #0. BBomsTcs MOHATHS LI€JI0T0
PaIVIOHAJILHOTO YPABHEHMS U €T0 CTEIEHN.
Yuarimecst 3HaKOMSITCS C pellieHeM ypaBHeHUM
TPEeTheN CTENEHN Y YeTBEPTON CTEIEeHN C
MTOMOIIIBIO PA3JIOXKEHVST HA MHOXKUTEN U
BBeJIeHMsI BCIIOMOTaTeIbHOM TIepeMeHHOIA.
PacimpsitoTcst cBeZieHus O pelreHny ApOOHbBIX
paloHA/IbHBIX YpaBHeHMii. DopMupoBaHme
YMEHMI pelaTh HepaBeHCTBa Buaa ax’ +bx +c >
0w ax’ + bx + c< 0, rme a #0,
OCYIIIECTBJISIETCS C OTIOPON Ha BBEIEHMS O
rpaduKe KBagpaTMIHOM QYHKIMM (HaIlpaBIeHue
BeTBeN MapaboJIbl, €e pacIoJIOKeHNE
OTHOCUTEIbHO ocu OXx).

VYuarmecs 3HaKOMSITCSI C METOZIOM MHTEPBAJIOB, C
MTOMOILIbIO KOTOPOT'O PEIIAIOTCSI HECIOSKHbIE
paloHaJbHbIe HEPaBEHCTBA.

14

YpaBHeHUs U
HepaBeHCTBa C
IBYMSI
repeMeHHbIMNA.

YpaBHEHMS 1 HEPABEHCTBA C ABYMS
repeMeHHbIMU

OcHoBHas rjeJ1p. BbIpaboTaThb YMEHME PelliaTh
MPOCTeIAliINe CUCTEMBI, COZepsKallle ypaBHeHe
BTOPOVI CTEIEeHM C ABYMSI IEPEMEHHOE U
TEKCTOBbIE 33/Iau¥ C TIOMOIIBIO COCTaBJIEHNS
TaKUX CUCTEM.

V3yueHne TeMbl 3aBepIIIaeTCsl BBeJeHMEM
TIOHSITUI HEPABEHCTBA C ABYMSI TIEPEMEHHBbIMU U
CUCTEMbBI HEPaBEHCTB C IBYMsI TlepeMeHHbIMMA.
Csemenus o rpadgmkax ypaBHEHUI C IBYMSI
IepeMeHHBIMU UCITOJIb3YIOTCS TP VJUTFOCTPALIAN
MHOKECTB PeIlleHNT HEKOTOPBIX MPOCTENIINX
HEpPaBEHCTB C IBYMSI ITepEMEHHBIMM U UX CUCTEM.

17

Apudbmernyeckas u
reomMeTpuyeckast
Mporpeccumn

Apudmernyeckast u reoMmeTpuIecKast
nporpeccuy. @opMyJIbl II-TO YJI€HA ¥ CYMMBbI
MEePBBIX J7 YIEHOB Iporpeccunu. beckoneuno
yOBIBAIOIIAs TeOMEeTpUYECKast TPOTrPeccusl.
OcHoBHAa4 [jeJIb — NaThb IOHATUS 00
apudMeTHUUeCKOM ¥ TeOMEeTPUUECKOI
MPOrpeccusIxX Kak YMCIOBBIX
MTOC/IeIOBATEIbHOCTSIX 0COO0TO BUIA.

ITpu u3y4deHMM TeMbI BBOOUTCS ITOHSITHE
MTOCIeIOBATEIbHOCTM, Pa3bsICHSIETCS CMbICIT
TepMMHA «N-I YJIeH MOCIeA0BaTeTbHOCTI», BbI-
pabaTbIBaeTCsl YMEeHMe MCII0Ib30BaTh MHAEKCHOE
0603HaueHue. DTU CBeAEeHMSI HOCST

15




BCIIOMOTAaTeJIbHbBIN XapaKTep U VCIIOIb3YIOTCS IJIsT
M3y4YeHUsT apubMeTUUECKON U TeOMETPUIECKON
MIPOTPECCUA.
Pa6oTa ¢ popmysiamu n-ro wieHa U CyMMbI
TIEePBbIX /7 WIEHOB MTPOTPECCHi, TIOMUMO CBOErO
OCHOBHOT'O Ha3HAuYeHMsI, TO3BOJISIET HEOTHO-
KPaTHO BO3BPAILIAThCST K BBIUMCIIEHUSIM,
TOXX[IeCTBEHHBIM ITPe06pa30BaHMSIM, PEILIEHNIO
ypaBHEHMI, HEPABEHCTB, CUCTEM.
DJIeMEeHTBI Komb6uHaTopHOe mpaBuIo YMHOXKEHMSI. 13
KOMOVHATOPUKA U [TepecTaHOBKM, pa3MelleHNs, COUETAHMSI.
TEOpPUN OTHOCHUTEBHAS YaCTOTA M BEPOSITHOCTD
BEpOSITHOCTEI CJTy4alfHOTO COOBITHSI.
OcHOBHas [je/Tp — O3HaKOMMUTh YUalIuXCs C
MOHSATHUSIMU TTePECTAaHOBKY, Pa3MeIleHMsI,
COYeTaHMsI ¥ COOTBETCTBYIOLIMMHU hopmyTaMm
ILJIST TIOZICUEeTA MX YMCIa; BBECTYU MTOHSTUS
OTHOCUTEJIbHOM YaCTOThI ¥ BEPOSITHOCTY
CTyYaifHOTO COOBITHSI.
B maHHOI Teme yyatiyecs: 3HaKOMSITCS C
HAvYaJIbHbIMM CBEIEHUSIMU U3 TEOPUN
BEPOSITHOCTEN. BBOISITCS MOHATHST «CITy4allHOE
COOBITHE», «KOTHOCUTEJIbHASI YaCTOTa»,
«BEpPOSITHOCTb CJTYYaitHOT'O COOBITHSI».
PaccmaTpuBaioTCst CTaTUCTUUECKUI U
KJIACCUYECKMIA MIOAXObI K ONpeneIeHIO
BEPOSITHOCTY CJTYYaMHOT'O COOBITHSI.
Htorosoe B manHoi Teme yuaiyecss 06001IaI0T 3HAHMS 10 13
MTOBTOpEHNE M3yYEHHBIM TEMaM 3a KypC OCHOBHOI IIIKOJIbI.
Utoro 99 u.
Temarudeckoe IIaHMPOBaHNE
N Tema ypoka Kommuectso
YacoB
IToBTOpeHMe Kypca 8 Kiacca 54,
1. PammonanbHbie Ipoou. 1
2. KBagpaTrHbie KOpHIN. 1
3. KBagparHbie ypaBHEeHUS 1
4. HepaBencrsa. 1
5. Cucrembl HEpaBEHCTB 1
I'nasa I. KBagpatuunas ¢pyHKums 22 4.
DYHKUMM U UX CBOICTBA 5q
6. Oyukiysa. O6acTb onpeneneHns U 06J1acTb 3HAUEHUA. 1
7. Haxosknenne obacT onpenesieHnst u 061acTy 3HaueHnn QyHkuym. | 1
8. HaxoskneHune obs1acTy onpenesieHust M 061acTy 3HaueHnn QyHkuym. | 1
9. CaoricTBa QyHKINIA. 1
10. CaoiicTBa QyHKINIA. 1
KBagpaTHbI/ TPEXWIEH M €T0 KOPHMU. 5y,
11. KBagpaTHbI TPEXUIEH M €r0 KOPHU 1
12. BrigeneHne kBajpara JByuaeHa 13 KBaIpaTHOTO TPEXUIEHaA. 1
13. Pa3zoskeHne KBagpaTHOrO TPEXWIEHA HA MHOXKUTEJIN. 1
14. PasnoskeHye KBagpaTHOTO TPEXUWIeHa Ha MHOXKUTEJIN. 1
15. Kourpospaas pabora N? 1 «DyrKinn u nx covcrsa. Keagparasoi | 1
TPEXYIEH H €r0 KOPHHY.
KBapparuanast QyHKuys 1 eé rpadumxk. 8u.




16. AHaJu3 KOHTPOJIbHOI paGoThl. DYHKIMS y=ax’, eé CBOJCTBa 1 1
rpaduk.
17. IToctpoenne rpadmka QyHKIMN y=ax2 1
18. T'paduky GYHKIMIT y=ax'+n 1 y=a(x-m)° 1
19. IToctpoenne rpadmkoB GYyHKINMI y=axz+n , 1
y=a(x—m)2 ” y= a(x-m)“+n.
20. ITocTtpoenne rpadmkoB GYyHKINMI y=axz+n , 1
y=a(x—m)2 ” y= a(x-m)“+n.
21. [TocTpoenne rpadmka KBagpaTUUHOM (PYHKLIMMA. 1
22. [TocTpoenne rpadmka KBagpaTUUHOM QYHKIMN 1
23. [TocTpoenne rpadmka KBagpaTUUHOM (PYHKLIMMA. 1
Crenennas ¢dyukumsa. KopeHb n-i creneHmu. 4y,
24. | Oyaxumsa y=x" 1
25. OrnpenesneHne KOPHS N-0 CTEIIEHM U ero CBOJCTBaA. 1
26. OmnpepeneHye KOPHS N-0M CTEIIEHN U ero CBOVICTBA 1
27. Konrpompaas pabora N° 2 o teme «KBagpaTnaHas QyHKIHA. 1
Crenerras gyrkiga. KopeHp n-J cremery ».
I'naBa II. YpaBHeHust ¥ HepaBeHCTBA C OXHOM ITEPEMEHHOM 14 4.
VYpaBHEHMSI C OFHOI NepeMeHHOM 8u.
28. AHanm3 KOHTPOJIbHOV paboTsl. Lleoe ypaBHeHME 1 €10 KOPHU. 1
29. Perienne ypaBHeHMI CITOCOOOM pasjIOsKeHNSI HA MHOKUTEIN. 1
30. Pelirtenne ypaBHeHM ClTIOCOO0OM pa3JIOsKeHMSI Ha MHOKUTEJIN 1
31. Perienne ypaBHeHMI CITOCOOOM 3aMeHbI ITepeMeHHON 1
32. Y paBHeHMsI, TPUBOIMMbIE K KBaJIpaTHbIM YpPaBHEHMSIM. 1
33. bukBampaTHbie ypaBHEHMSI. 1
34, I po6HbIe palyioHa/IbHbIE YPAaBHEHMS. 1
35. | IpobHble paliyoHaabHbIe YPaBHEHMSI. 1
HepaBencTBa ¢ OIHOI IIepeMeHHOM 6u.
36. PellleHnie HepaBeHCTB BTOPOM CTEIEeHU, CITOIb3Ys rpaduk 1
KBaJIpaTUIHOM QPYHKIIVA.
37. PellleHnie HepaBeHCTB BTOPOM CTEIEHU, VCITOIb3Ys rpaduk 1
KBaJIpaTUIHOM QPYHKIVA.
38. PellieHe HepaBEeHCTB METOIOM MHTEPBAJIOB. 1
39. Pelliene HepaBeHCTB METOIOM MHTEPBA/IOB 1
40. Perienne HepaBeHCTB METOAOM MHTEPBAJIOB. 1
41. KonrrpospHaas pabora N? 3 o Teme « Y paBHEHMI # HEPABEHCTBA C 1
OJHOJ IIEPEMEHHOH»
I'naBa 3. YpaBHeHMs ¥ HEpaBEHCTBA C ABYMS IIepeEMEHHBIMU 17 u.
YpaBHeHMs C JBYMS IEPEMEHHBIMM U UX CHCTEMBI. 12 g,
42. AHanm3 KOHTPOJIbHOV paboThl. Y paBHEHME C IBYMSI ITepeMeHHbIMU 1 | 1
ero rpaduk.
43, Pemienne cucrem ypaBHeHUM rpauyeckM CIIOCOO0OM. 1
44, Perirtenne cucreMm ypaBHeHMI rpad@iecKuM CrIocOO0M. 1
45. Pellienne cucrem ypaBHEHMIT BTOPOI CTENIEHN. 1
46. Pelltenne cucreM ypaBHEHMII BTOPOW CTEIEHMN. 1
47. [IpMeHeHMe pa3IMUHBIX CITOCOOOB K peIleHNnI0 CUCTeM ypaBHeHMn | 1
BTOPOI CTEIIeHN!.
48. PellieHne 3aau ¢ MOMOIIbIO CUCTEM YpaBHEHMI BTOPOW CTETeH 1
49, Pelirenne 3amay ¢ MOMOIIBIO CMCTEM YpaBHEHMI BTOPOV CTETIEHN 1
50. PellrteHne reoMeTpuYecKuX 3amad Py IOMOIIY CUCTEM YpaBHEHUN 1
BTOPOM CTEIEeHM.
51. Pelrtenne 3amau Ha paGoTy MPU TIOMOIIM CUCTEM ypaBHEeHUI BTopon | 1
CTeIeHM.
52. Pelitenne 3amayu Ha IBVKEHME TIPY IOMOILM CUCTEM YPaBHEHUN 1

BTOPOI CTEIIEHN.




53. Pellienne 3a1auy Ha CMeCH U CILIaBbl IOMOILM CUCTEM yYPaBHEHMI 1
BTOPOJ CTEIEeHM.
HepaBeHncTBa ¢ AByMS nepeMeHHbIMM M UX CUCTEMBL. 5yq
54. HepaBeHcTBa c IBYyMSI TlepeMeHHbIMM. 1
55. HepaBeHcTBa ¢ AByMS TepeMeHHbIMMU. 1
56. CucreMbl HEPABEHCTB C ABYMSI TepeMeHHbIMM. 1
57. CucremMbl HEpAaBEHCTB C IBYMS IIepeMEHHBIMU. 1
58. Konurpo/smaas pabora N*4 mmo teme « YpaBHeHNT v HEPABEHCTBA C 1
JABYMSA IEPEMEHHBIMIH Y.
I'naBa 4. ApubmeTryeckas ¥ reoMmeTpudecKas IIporpeccum 15 4.
ApudmeTnueckast mporpeccust Su
59. AHanm3 KOHTPOJIbHOV paboTsl. [loc/iemoBaTeIbHOCTM. 1
60. Ornpenenenne apubmernyeckon rmporpeccun. Dopmysia n-ro uiaeHa. | 1
61. Haxosknenne n-ro uieHa apudmeTrmueckoi mporpeccuu mno gopmyse | 1
62. HaxoykaeHne n-ro ujeHa apudmeTnueckom mporpeccumn mo 1
dopmye.
63. dopmysia CYMMBbI N MTEPBBIX WIEHOB apnudMETNUECKON ITPOTrPeCcCu. 1
64. HaxoskmeHne cyMMBbI N ITePBbIX WIEHOB apudMeTUUeCKO 1
TIPOT'PECCUN.
65. O606mIaroIIMiI YPOK IO TeMe « ApudMeTndecKas IIPOrpeccusi». 1
66. KourtposnbHas pa6ora N25 mo Teme «Apupmernueckas nporpeccus» | 1
I'eomeTpuueckas mporpeccus 7 4.
67. Amnanus KoHTposbHOM paboTsl. OmpenesieHne reoMeTpruyeckon 1
nporpeccuy. @opmyJia n-To WieHa TeOMEeTPUUYECKOI ITPOrPeCCUn
68. Haxoskmenne n-ro ujeHa reoMeTpmuuecKoi nporpeccuu no gopmysie | 1
69. Haxoskmenne n-ro ujeHa reoMeTpmuuecKoi nporpeccuu no gopmysie | 1
70. dopmysia CYMMBI N TTEPBBIX YIEHOB r€OMETPUUECKON ITPOTPECCUN. 1
71. HaxoskgeHne cyMMbI N IEPBBIX WIEHOB [€OMETPUUECKON 1
MIPOTPECCUM.
72. O6o61aromi ypok 1Mo Teme «I'eoMeTpryeckast Iporpeccus» 1
73. KoHTposbHast pabora N26 1mo Teme «I'eomeTpuuecKkast IIpOrpeccusi». 1
I'naBa 5. Dy1eMeHTbI KOMOMHATOPUMKMA ¥ TEOPUY BEPOSITHOCTEN 13 u.
D1eMeHThl KOMOMHATOPUKH 94y,
74. AHanu3 KOHTPOobHOM paboThl. [IpuMepbl KOMOMHATOPHBIX 3a4aY. 1
75. Perienne KoMOMHATOPHBIX 3a1a4. 1
76. ITepecTaHOBKM. 1
77. Pemienne 3amay Ha repecTaHOBKMA. 1
78. Pasmelnenmus. 1
79. Pemienne 3amau Ha pasMenieHus.. 1
80. CoueTaHusl. 1
81. Pemntenne 3amau Ha coueTaHusl. 1
82. Pemteune 3amau. 1
HauvasbHbIe cBeneHNS 13 TeEOpUM BEPOSITHOCTEN. 4y
83. OTHOCKTeIbHA YaCTOTa CTyYaifHOTO COOBITHSI. 1
84. BepogTHocTb coBGbITHS. 1
85. Perienne 3amau o teme «HavasibHble CBe[IeHMS U3 TEOPUU 1
BEPOSITHOCTEN »
86. Obo61erre mo reme «21eMeHTbI KOMOYHATODHKH M TEODHH 1
BEPOATHOCTEH Y.
HTtorosoe noBropeHne 13 4,
87. AHaym3 KOHTpOJIbHOM paboTsl. [IpeoOpa3oBaHye BbIpasKeHN, 1
ColepsKallMX CTEIeHN C 1IeJIbIM ITOKa3aTesIeM M KBaJpaTHbIe KOPHM.
88. PeliieHne 111X 1 pOOHO-paliOHAIbHBIX YPaBHEHUN. 1
89. Pellrenne 11e161X 1 IpOOHO-pALIMOHATIBHBIX YPAaBHEHMIA. 1
90. Pertenne cucrem JIMHENHBbIX YpaBHEHUN 1




91. PellieHne KBagpaTHbIX HEPABEHCTB U UX CUCTEM. 1

92. Peliienne 3aau cocTaBjieHEM YPaBHEHUSI M CUCTEMbI YpaBHEHMIA 1

93. Pelltenne 3amau cocTaB/IeHMEM YPaBHEHUSI U CUCTEMbI YPaBHEHUIA 1

94. ApudmeTrndeckast mporpeccus 1

95. I'eomeTpuyeckas mporpeccus. 1

96. [IprMeHeHMe ypaBHEHUI U HEPABEHCTB MPY PeIlIeHny 3a/1au Ha 1
IPOrpeccumn

97. [IprMeHeHMe ypaBHeHI M HEPABEHCTB MPY PelleHny 3a/1au Ha 1
IPOrpeccumn

98. [TocTpoenne rpadmKoOB M3yUEHHBIX QYHKIINIA. 1

99. HTorosoe moBTOpeHe 1




JIuct Koppekuymn

Tema ypoxka

,Z[aTa IIPOBEOCHUS

[TprunHa KOppeKuyn

ITo miany

ITo dakry




