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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O MATEMATHUKE HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHMS 13yueHne MaTeMaTuKU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs HAPABJIEHO HA JOCTHKEHUE OOYyJarOLUIMMHUCS JINYHOCTHBIX,

MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHHS y4eOHOTO MpeaMeTa.
JIMYHOCTHBIE PE3YJIBTATDI JIuuHOoCTHBIE PE3yibTaThl OCBOEHMSI MPOTpamMMbl IO

MaTeMaTHKE XapaKTepU3yITCs:

1) marpuoTHYecKoe BOCIUTAHHE: MPOSBICHMEM HHTEpeca K IPOIUIOMY M HACTOALIEMY
POCCUNCKON MaTeMaTHKH, IEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSM POCCUHUCKHX MAaTEMATHKOB U
POCCUNCKONM MaTEMaTUYECKOMN IIKOJIbI, K MCIOJIB30BAHUIO ITHX JAOCTHKEHUU B JIPYrUX HayKax U
MPUKIIAJHBIX cepax;

2) rpaxJaHCKOE€ U JIyXOBHO-HPaBCTBEHHOE BOCIHMTAHHWE: TOTOBHOCTHIO K BBIIIOJHEHHUIO
00s3aHHOCTEN T'paX</JaHWHA U pean3alyK ero npas, MIPEJICTABICHUEM O MaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHMH, MpoOLenyp TIpaxkJaHCKOro oO0IiecTBa
(Hampumep, BBIOOPHI, OTIPOCHI), TOTOBHOCTBIO K OOCYXIACHHUIO ITHUYECKUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JIOCTHKEHUN HayKd, OCO3HAHHEM BAXHOCTU MOPATBHO-ITHYECKUX
MIPUHIIUATIOB B JIEATETLHOCTH YIEHOTO;

3) TpyAOBOE BOCIHMTAHUE: YCTAHOBKOM HA aKTUBHOE y4acTHE B PEIICHUH MPAKTUUYECKHX 3aja4
MaTeMaTHYeCKOH HAampaBJIE€HHOCTH, OCO3HAHHWEM Ba)XHOCTH MaTeMaTHYeCKOro oOpa3oBaHHsS Ha
MPOTSHKEHUU BCEH KU3HU JUISl YCHEHNIHOW Npo¢ecCHOHANbHON NEeATENIbHOCTH U Pa3BUTUEM
HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM WHAMBUAYATHHOU TPaCKTOPHH
00pa30BaHUs U KUZHEHHBIX IJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) scTEeTMYECKOE BOCHUTAHME: CIIOCOOHOCTHIO K HMOLMOHAIBHOMY M ACTETUYECKOMY
BOCIIPUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, pELICHUH, pacCyKICHHM, yYMEHHMIO BUJIETh
MaTeMaTH4eCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) LIeHHOCTH HAYYHOTO MO3HAHMS: OPHUEHTAlMEH B IEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY
HAay4YHBIX MpPEACTAaBIEHUNH OO0 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS 4YeNOBEKa, MPUPOIbI U
oOuiecTBa, MOHUMaHUEM MaTEMaTHYECKONH HayKU Kak cepbl YeIO0BEUECKOM JesITeNbHOCTH, 3TAlOB
e pa3BUTHUS U 3HAYUMOCTU Ui PAa3BUTHUS IMBWIM3AIMH, OBJIAJICHUEM S3BIKOM MAaTEMaTHKU U
MaTeMaTHYeCKOH KYJIbTYpOH KaK CpEICTBOM IIO3HAHHUS MHpA,  OBJIAJICHHEM MPOCTEUITNMU
HaBbIKaMU UCCIIEJIOBATENbCKOM 1eATeIbHOCTH;

6) ¢usnyeckoe BocmHUTaHuE, (HOPMUPOBAHHE KYIBTYPHl 3JO0POBBS U 3MOIMOHAIHHOIO
OIaromnoyydus: TOTOBHOCTBIO MIPUMEHSITh MaTeMaTHUECKUe 3HAHUS B MHTEpEcax CBOETO 370POBbS,
BEJICHUS 37I0POBOTO 00pasa >KU3HH (3J0pOBOE MUTaHUE, COANTAHCHUPOBAHHBIN PEKUM 3aHATHA U
OTIbIXa, peryiaspHas Qu3nuyeckas akTHUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIka pedrekcuu,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) DKOJIOTUYECKOE BOCIUTAHHE: OPUEHTAIlME Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HaHUN AJist
pelIeHns 3a/1a4 B 00JIaCTH COXPAaHHOCTH OKPY)KAIOIIEeH cpefibl, MIIaHUPOBAHMUS MTOCTYIIKOB U OLEHKU
WX BO3MOXXHBIX TOCJIEICTBUN JUIsI OKPY)KaloIIEel cpedbl, OCO3HAHMEM TIJI00albHOTO XapakTepa
HKOJIOTHYECKUX MPOOIEM U MyTel UX pPelIeHus;

8) amanTarus K MU3MEHSIOIUMCS YCIOBUSM COLMANBHON U MPUPOTHON CPeJibl: TOTOBHOCTHIO K
JNEHCTBUSM B YCIOBUSX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH uepe3
MPAKTUYECKYIO JIeATENbHOCTh, B TOM YHCIE YMEHHE YYUTbCA y NIPYTHX IIOJeH, mpuodpeTath B
COBMECTHOM JIEITEIbHOCTH HOBBIE 3HAHMS, HAaBBIKW M KOMIIETEHIIMM W3 OIbITa JPYrux;
HE0OX0IMMOCThIO B ()OPMUPOBAHHMH HOBBIX 3HAHUH, B TOM 4Hclie POPMYITUPOBATH UJCH, TIOHSTHUSA,
TUNOTE3bl 00 O0BEKTaX W SBJICHHSX, B TOM YHUCIIE paHee HE M3BECTHBIX, OCO3HABaTh AC(PHUIIMTHI
COOCTBEHHBIX 3HAaHUH ¥ KOMIIETEHTHOCTEW, TIUIAHUPOBATH CBOE pa3BUTHE, CIIOCOOHOCTHIO



OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCHPHUHUMATh CTPECCOBYIO CHUTYallMI0O KaK BBI3OB,
TpeOYIOIIHiA KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMbIE PEIICHUs U JCHCTBUA, (OPMYINPOBATH U
OILICHUBATh PUCKH U TOCIEACTBHSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI B pe3ynbrate O0CBOEHHSI MpOrpaMMbl IO
MaTeMaTUKe Ha YpOBHE OCHOBHOTO 00IIero oOpa3zoBaHus y oOydaronierocs Oyayr chopMupoBaHbI
MCTAIIPpECAMCTHBIC PE3YJIbTAThI, XapPaKTCPUIYIOIIUCCA OBJIaICHUEM YHUBCPCAJIbHBIMHU
IIO3HAaBAaTCJIIbHBIMN IICI\/JICTBI/ISIMI/I, YHUBCPCAJIbHBIMU KOMMYHUKAaTUBHBIMU HeﬁCTBHﬂMH )51
YHUBEPCAIbHBIMU PETYJIATUBHBIMU JACUCTBUSAMH.

IMo3naBaTebHbIE YHUBePCAJbHbIE YUeOHbIE el cTBUSA

Ba3oBble joruveckne AeiiCTBUS: BBISIBISITE U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTH4YeCKUX OOBEKTOB, TOHITHH, OTHOIICHHH MEXIy TMOHATHAMH, (OPMYIUPOBATH
OMPCACIICHUA HOH?[THfI, yYCTaHaBJIMBAaTb CYIIIGCTBGHHBII\/JI IMPpHU3HAK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBAaHUA IJIA
000011IeHNsT U CPAaBHEHMSI, KPUTEPUM MPOBOJUMOTrO aHaln3a; BOCHPUHUMATH, (HOPMYIHUpOBaTh U
HpeO6pa3OBBIBaTI) CYXXACHHUA: YTBCPAUTCIBHBIC W OTPULATCIBHBIC, CIMHUYHBIC, YACTHBLIC U O6IIII/IG,
YCIIOBHBIC, BBIABJIAThE MATECMATUYCCKHUE 3aKOHOMEPHOCTH, B3AUMOCBA3HU U MMPOTUBOPCUUA B (paKTaX,
JaHHBbIX, Ha6J'IIOJleHI/I$[X N YTBCPXKACHUAX, MMPEAIaraTb KPpUTCPpHUU JI1 BBIABIICHUA SaKOHOMepHOCTeﬁ
n HpOTHBOpC‘—IHfI; ACIaTb BBIBOJALI € MCIIOJIB30BAHUECM 3aKOHOB JIOTUKH, JACAYKTHBHBLIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIOUEHUH [0 aHajoruu; pa3dupaTh J0Ka3aTelbCTBA
MaTeMaTHYeCKUX YTBEpXKIACHUH (MpsMble W OT MPOTUBHOIO), MPOBOJUTH CAMOCTOSATEIHHO
HECJIOXKHBIE J0Ka3aTeIbCTBA MaTeMaTUYeCKUX (DaKTOB, BBHICTPAaWBATh apryMEHTAIUIO, IPUBOIUTH
MpUMEpPhl M KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC PACCYKICHHUS, BBIOMpPATH CIOCOO
pereHuss yaeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BApPHMAHTOB PEIICHHUs, BBIOMpaTh Hauboee
MOAXOIAUIUH ¢ Y4ETOM CaMOCTOATEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBrble ncciiegoBare/ibCKue 1eHCTBHSA:

WCII0JIb30BaTh BOMPOCHI KAaK MCCIEI0BATEIbCKUN HHCTPYMEHT MO3HaHUS, (POpMYIHpoBaTh
BOIPOCHI, (GUKCUPYIOIINE MPOTHUBOpEUHE, MPOOIeMy, CAMOCTOSTENIHHO YCTaHABIMBATH UCKOMOE U
naHHoe, (OPMHUPOBATH THIOTE3Y, APIrYMEHTHPOBATh CBOIO TMO3HIMIO, MHEHHE; MPOBOAMUTH IIO
CaMOCTOSITEJIbHO COCTaBJICHHOMY IJIaHY HECIOXHBIA SKCIIEPUMEHT, HEOOJIbIIIOE MCCIEA0BAHUE T10
YCTaHOBJIICHUIO 0COOEHHOCTEW MaTeMaTH4eckoro o0beKTa, 3aBUCUMOCTE 00BEKTOB MEXAY COOO0M;
CaMOCTOSITENIBHO  (OPMYIHpPOBaTh OOOOIIEHHS] W BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOTO
HaOJIO/ICHUS, UCCIIEeIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3Yy/lIbTaTOB, BBIBOJOB U
00001IeHNI; MPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE IpoIecca, a TakkKe BbIABUTaTh
MIPEIIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBUSX.

Padora ¢ undopmaumeii: BBISBIATH HEAOCTATOYHOCTh W HU3OBITOYHOCTH HHGOpMAIUW,
JAHHBIX, HEOOXOAMMBIX Ul PElIeHUs 3aJayd; BbIOMpATh, aHAJIN3UPOBATh, CUCTEMATU3UPOBATH U
HMHTEPIPETUPOBATh, UHPOPMAIUIO Pa3IMUHBIX BUIAOB M (OPM MIPEICTABICHUS; BHIOMpATh (hopmy
npenacTaBieHus MHGOPMAIMU U WJUIIOCTPUPOBATH pellaeMble 3aJadd CXeMaMH, JuarpaMMaMi,
WHOM Tpadukod M WX KOMOWMHAIMSMHU; OLIEHWBATh HAAEKHOCTh MHQOpPMAIMH TIO KPHUTEPHUSM,
MPEUI0KEHHBIM YUHUTENIEM WIN CHOPMYIUPOBAHHBIM CaMOCTOSTENBHO.

KoMmyHukaTuBHbBIe  yHHMBepcaJibHble  y4deOHble JeiicTBHS: BOCIPUHMMATh U
(bopMynUpoOBaTh CYXIECHUS B COOTBETCTBUHM C YCIOBUSMH M IENsMHU OOIIEHUS, SICHO, TOYHO,
IPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS TIO
X0y pelIeHus 3a7ayl, KOMMEHTHPOBATh TOJIyYEHHBIH Pe3yNbTaT; B X0Je OOCYKICHHs 3a/1aBaTh
BOIPOCHI 0 CYIIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBbl, pelaeMoi 3a/laur, BBICKA3bIBaTh UJEH,
HalleJICHHbIE Ha TIOMCK pELIeHMs, COIOCTAaBIIATh CBOU CYXKICHHS C CYXICHUSAMH APYrHX
YYaCTHHUKOB JMajora, OOHApY)KMBAaTh pa3IU4YM€ M CXOJACTBO IO3UIMHA, B KOPPEKTHOH (opme



(bopMynUpoBaTh pa3HOTIACHS, CBOU BO3PAXKEHHUS; MPEACTABIATH PE3YyNbTaThl PELICHHUS 3aJayH,
OKCTIIEPUMEHTA, HCCIEeIOBaHMs, MPOEKTa, CAMOCTOATENIBHO BBHIOMpAaTh (OpMaT BBICTYIUICHHUS C
yu€ToM 3agad Mpe3eHTAllMM M OCOOCHHOCTEH ayIUTOpHH;, TIOHMMAaTh M  HCIOJb30BaTh
MPEeUMYIIeCTBa KOMaHIHON M WHAWBUIYAILHON PabOTHI MPU PEUICHUH YUYEOHBIX MaTeMaTHUYECKUX
3a/la4; MPUHUMATh L€JIb COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOM
paboThI, pactpenensiTh BUIbl pabOT, HOTOBapUBATHCS, OOCY)KIAaTh MPOIECC U PE3yJabTaT pabOTHI,
000011aTh MHEHHS HECKOJIBKUX JIIOACH; Y4acTBOBATh B IPYIIOBBIX (hopMax paboTsl (0OCYXICHHS,
oOMEH MHEHHMSMH, MO3TOBBIE€ INTYpMBI M JpPYrue), BBIIOJIHATH CBOIO 4YacTh pabOTHl H
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JAPYTMMM WIEHAMHM KOMAaHJIbl, OLICHMBAThb Kaue€CTBO CBOETO
BKJIaJia B OOIIMH MPOIYKT 110 KPUTEPUSAM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMMOJEHCTBUSL.

PeryasituBHble YHUBepcaJbHbIe yuyeOHbIe aelcTBUSA Camoopranusanus:
CaMOCTOSITEJIbHO COCTABJIATH IJIaH, AJITOPUTM PEILIEHUs 3a/1a4yM (WJIM €ro 4acTh), BBIOMpATh criocod
pelieHns ¢ y4€TOM HMMEIOIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BapUaHThl PELIEHUI ¢ y4ETOM HOBOU MH(OpMALIUH.

CaMOKOHTPOJIBb: BIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca U pe3yibTara
pelIeHns MaTeMaTU4YecKOoW 3ajauu; MPEeABHAETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpU
pelIeHUH 3a7ayd, BHOCUTh KOPPEKTHUBBI B JESTEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJEHHBIX OMIMOOK, BBISBICHHBIX TPYJHOCTEH; OIIEHMBATh COOTBETCTBHE pe3yJbTaTa
NEeSITeIbHOCTH TMOCTABJIEHHOW 1EIM W YCJIOBUAM, OOBSICHATh TPUYMHBI JIOCTHXKEHUS WU
HEJOCTHKEHHS 11eJTU, HaXOJUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yJabTaThl OCBOEHHS MPOrPaMMbl Y4eOHOI0 Kypca K KOHIY 00y4eHHus B
8 kiacce:

Yucna wu  BbluMciaeHus [cnonp3oBaTh HadaidbHbIE IPEJICTABIEHHS O  MHOMKECTBE
JeWCTBUTENBbHBIX YUCEN TSl CPAaBHEHUS, OKPYIJIEHUS U BBIYMCICHUH, M300paxaTh JeHCTBUTEIbHbIC
qucaa TOYKAMU Ha KOOPAUMHATHOW HpsiMoil. [IpMMeHATh MOHATHE apU(PMETHYECKOTO KBAJAPaTHOTO
KODPHS, HaXOAUTh KBaJpaTHbIE KOPHH, MCIOJbB3Ys IPU HEOOXOAUMOCTH KaJbKYJISTOP, BBIIOJIHSATH
peoOpa3oBaHUsl BBIPOKEHUH, COAEPKAIIMX KBAJApaTHbIE KOPHH, HUCIOJb3Yys CBOICTBA KOPHEH.
Hcnonp3oBaTk 3anmucu OOJBIINX M MAJIbIX YHCEN C IOMOIIBIO AECATHUYHBIX ApoOel U cTerneHeu
yucna 10. Anrebpanueckue BblpakeHUs [IpMMEHATh MOHSATHE CTENEHHM C LENBIM IOKa3aTeleM,
BBIMOJIHATh IPeo0pa3oBaHMUs BBIPAKEHUH, COJEpXKAIUX CTENEHH C LENbIM I10Ka3aTelleM.
BbINONHATE TOXJECTBEHHBIE NPeoO0pa30BaHMUs PALMOHAIbHBIX BBIPAKEHHM Ha OCHOBE IPAaBMII
NeWCTBUI HaJl MHOTOYICHAMU U anreOpandeckuMu ApoOsmu. PackianpiBaTh KBaJpaTHbIN TPEXUIICH
Ha MHOXHUTeNU. [IpumeHsTs mpeoOpa3oBaHus BBIPAKEHMM Ul PELICHUs DPA3JIMYHBIX 33734 U3
MaTeMaTUKU, CMEXHBIX NPEAMETOB, U3 pEaJbHOM NPAKTUKHU. YPaBHEHUs M HepaBeHCTBa Pemarts
JMHEWHbIE, KBaJpaTHbIE YpaBHEHUS U PALMOHAJIbHBIE YPaBHEHUS, CBOJLIUECS K HUM, CUCTEMBI
JIBYX YpaBHEHHMH ¢ 1ByMs nepeMeHHbIMU. [IpoBOIUTH MpocTeiiine UcCie0BaHUs ypaBHEHUH U
CHCTEM ypaBHEHHUH, B TOM YHCJIE C IPUMEHEHHEM TpapHUuecKUX NpecTaBiIeHUi (yCTaHABIMBATb,
UMeeT JIM1 ypaBHEHUE WJINM CUCTEMa YPaBHEHUH pEIIeHHUs, €CIU UMEET, TO CKOJIbKO, M Ipodyee).
IlepexoauTe OT ciOBecHOH (HOPMYIMPOBKH 3aJaud K e€ aireOpandyeckoil MOJeNU ¢ MOMOUIbIO
COCTaBJICHUSl YPAaBHEHMsI MM CHCTEMbl YPAaBHEHHH, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/layM IOJIydE€HHBIM pe3ynbTar. [IpuMeHsTh CBOMCTBA YHMCIIOBBIX HEPABEHCTB IS
CPaBHEHHSI, OLIEHKH, pPellaTh JMHENHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM U UX CHUCTEMBI, aBaTh
rpaduUecKyro WUTIOCTPALIUI0 MHOXKECTBA PEIICHUI HEepaBEHCTBA, CUCTEMbl HEpaBeHCTB. DYHKINH
[lonuMaTh W HCMOJIB30BaTh (YHKIUOHAIBHBIE MOHATUS M S3BIK (TEPMHUHBI, CHUMBOJIMYECKHE
0003HaueHHs), ONpPENENATh 3HaUCHHE (PYHKIMM MO 3HAYEHUIO apryMEHTa, OIpeNeisiTh CBOWCTBA



¢bynkuuu o e€ rpapuxy. CTpouts rpaduku 3MeMeHTapHbIX GyHKIUH Buga: [1 = [ [, [1 =[] 2,
=03, =0, [] =|[]|, onuchBaTh CBOHCTBA YHCITOBOI DYHKIMHU 110 €& TpaduKy .

I1o BepOATHOCTH U CTATUCTHUKE:

W3BnekaTh U mpeoOpa3oBbIBaTh HHPOPMALIMIO, MPEICTABICHHYIO B BHJIC TAOIUII, JHATrPaMM,
rpadMKOB, MPEACTABIATH AAHHBIE B BHUJIE TaOMUI], nuarpamm, rpapuxoB. ONUCHIBATH JaHHBIE C
MIOMOIIBI0 CTAaTUCTUYECKUX IIOKa3aTejell: CpeqHUX 3HAa4YeHWM M Mep pacceuBaHus (pasmax,
JMCIIEpCUsl U CTaHJapTHOE OTKJIOHeHue). HaxoauTh 4acTOThl YUCIIOBBIX 3HAYEHUH M 4YaCTOTHI
COOBITHH, B TOM 4HCJIE€ MO pe3yibTaTaM HW3MepeHud W HaOmoneHwil. HaxoauTe BepOSTHOCTH
CIIydallHbIX COOBITUH B OIBITAaX, 3Has BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHM, B TOM YHUCIIE B
OTIBITaX C PAaBHOBO3MOXHBIMM AJIEMEHTAapPHBIMU COOBITUSAMU. Vcnonb30BaTh rpaduueckre MOJIEH:
JIEpEBO  CIIy4allHOTO SKCIIEpUMEHTa, Juarpammbl Oinepa, uucioBas mpsmas. OnepupoBaTh
MOHATHSIMH: MHOKECTBO, IIOJMHOXECTBO, BBIIIOJHATH ONEpAllUi HaJl MHOXKECTBaMU: 00beIMHEHUE,
nepeceyeHue, JAOMOIHEHNE, IEPEUnCIATh 3JEMEHThl MHOXKECTB, IPUMEHSATh CBOIMCTBA MHOKECTB.
Wcnonb3oBath rpaduyueckoe MpeicTaBlIeHUE MHOXKECTB U CBSI3eH MEXKJIy HUMM JUIsI ONUCAHUS
MIPOLIECCOB U ABJICHUH, B TOM UHMCJIE NIPU PELICHUHN 33]a4 U3 IPYTUX y4eOHbIX PEIMETOB U KypCOB



Conepxxanue y4eOHOro npeamera

I'maBa 1. IIpocreiimmue pynkuuu. KBagparusie kopHH. (25 4.)

UYucnosele HepaBeHcTBAa. KoopanHaTHas ock. [lekapToBa cuctemMa KOOpAMHAT HA MJIOCKOCTH.
[onsitne ¢pynknuu. [onsrue rpaduka pynkuun. OyHKIUHM y = X U ee rpadpuk. OyHKIUA y =X.
Ipapux ¢yskmun y =x° Ipadux ¢yskmun y=1/x. Konmrtpombmas pabora Ne 1.ITomstue
KBaJIpaTHOTO KOpHA. Apudmernyeckuil KBaapaTHbIM KopeHb. CBoicTBa apu(pMETHUYECKUX
KBaJIpaTHBIX KOpHEH. KBaJApaTHbIM KOPEHb U3 HaTypaibHOro uucia. KourponpHas paborta Ne 2.

I'naBa 2. KBaapatHble U panuoHajibHble ypaBHenus. (30 4.)

KBagparubeiii  tpexunes. Ilonstme kBagpatHOro ypaBHeHMs. HemonHoe kBajgpaTHOE
ypaBHeHue. Pelenne KBagpaTHOTO ypaBHeHHMs oOmiero Buja. I[lpuBeneHHOe KBajapaTHOE
ypaBHeHue. Teopema Buera. IlpuMeHeHne KBaJpaTHBIX YPABHEHHMM K pEIICHUIO 3a/ad.
KontponsHast pabotra Ne 3. Ilonstue panuoHanbHOrO ypaBHEHUs. bukBaapaTHOe ypaBHEHUE.
Pacnagaromuecs: ypaBHeHUs. Y paBHEHHs, OJJHA YacTh KOTOPOTo anredpandeckast ApoOb, a Apyras —
Hynb. Pemienue panuoHanbHBIX ypaBHeHUH. Pernenuwe 3amad npu MOMOIIM  PallMOHAIBHBIX
ypaBHeHue. Konrpoibras padota Ne 4.

I'nasa 3. JIuneiinas, KBaApaTU4YHAas U APOOHO - JinHeliHAsA PyHKUMHU. (23 4.).

[Mpsimast miponoproHanbHOCTh. ['paduk GyHkimu y = Kx. Jlunelinas GpyHkuus u ee rpaduk.
PaBHOMepHOe mBmkenne. Dynxims y =Kx. u ee rpaduk. dynxmusa y =x? a(a> 0). Oynknus y = X
3. I'padwk xBagparmuHoit ¢yHkumu.. Ksagpatwunas ¢yHknus u ee rpaduk. OOpaTHas
nporoprmonansHocTs. Oynkuus y = k/x, y =V (k> 0). Oyuxuus y = kix (kK # 0). Ipobro —
nuHelHas GyHknus u ee rpaduk. KontpoasHas padora Ne 5.

I'naBa 4. Cucrembl pauMoOHAJIbHBIX YpaBHeHuil (144.).

[ToHsiTHE cUCTEMBI pallMOHAIBHBIX YpaBHEHHI. PelieHne cucteM pallMOHAIBHBIX YPaBHEHHUMN
CrocoOOM TMOJCTaHOBKH. PellleHne cucTeM paluoHaNbHBIX YpPaBHEHUN JAPYrUMHU CIIOCOOaMHU.
Pemenne 3aau mpu MOMOIIM CHCTEM paIllMOHANBHBIX ypaBHEeHUU. ['paduueckuii cocod perieHus
CHUCTEM JIBYX YpaBHEHUU NMEPBOW CTENEHHU C JABYMS HEM3BECTHBIMH. PellleHue cUcTeM ypaBHEHUU
rpaduueckum criocobom. [Ipumeps! pemienus ypaBHeHHH rpadguueckuMm crocobom. KonrponpHas
pabota Ne 6.

I'naBa 5. BepositHOoCTb M cTaTHcTHKA (7 4.)

[IpencraBnenure DaHHBIX B BUAE TaOmul, auarpamm, rpaduxoB. MHOMXKECTBO, JIE€MEHT
MHO)KECTBa, MOAMHOKecTBO. Ormepauuu HaJ MHOXKECTBaMHu: OOBEAUHEHHUE, IepeceueHue,
nononHenue. CBoiicTBa omepanuii HaJl MHOXKECTBaMHU: IEPEMECTHTENbHOE, COYeTaTelbHOE,
pacnpenenuTenbHOoe, BKIOYeHUs. Vcrnonbp3oBaHue rpaduueckoro MpeacTaBIeHUs MHOKECTB IS
OTHCAaHUs PEATbHBIX MPOLIECCOB U SBJICHH, MpH pelieHuHu 3aaad. l3mepeHue paccenBaHUsS
naHHbIX. Jlucrmepcust M cTaHAapTHOE OTKJIOHEHHE YUCIOBBIX HaOOpoB. J(uarpamma pacceuBaHUs.
DneMeHTapHbIe COOBITUSA cllydaiiHoro ombiTa. CrydaiiHeie coObITHA. BeposTHOCcTH COOBITHIA.
OnpITBl ¢ PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU cOObITHAMH. CrydaiiHblii BbIOOp. CBSI3b MEXITY
MaJOBEPOSITHBIMU M IMPAKTUYECKH TOCTOBEPHBIMU COOBITUSMH B TPUPOJIE, OOIIECTBE M HAYyKeE.
HepeBo. CBolicTBa JNEpEBbEB: €IMHCTBEHHOCTH IIyTH, CYIIECTBOBAHME BMCSYEH BEPILUHBI, CBS3b
MEXJly YMCIIOM BeplIMH M uucioM pédep. [IpaBuno ymHoxeHus. PerieHue 3agau ¢ MOMOUIbIO
rpadoB. IlporuBomnonoxusie coObiTus. [uarpamma Diinepa. OObeAMHEHHE U IepecedeHue
coObiTuil. HecoBmecTHbie coObITHS. DOpMysa CII0KEHUS BEPOSATHOCTEH. YCIOBHAs BEPOSTHOCTb.
[IpaBuno ymHoxkeHus. He3aBucumsble coObiTus. [IpenctaBieHne sKCrepuMeHTa B BHJIE JepeBa.
Pemenne 3a1au Ha HAaXOXKIEHHE BEPOSITHOCTEM C MOMOIIBIO AEPEBA CIYYalHOTO DKCIEPHUMEHTA,
auarpamm Jinepa

IHoBTOpenue. (34.)

Oynkuuu u ux rpaduxu. KBagpaTHeie KopHH



TemaTn4eckoe IJIAHUPOBAHUE, B TOM YHUCJIC C YIETOM paﬁoqeifl nmporpam
MbI BOCIIUTAHUS, C YKa3aHUEM YaCO0B, OTBOAUMBIX Ha OCBOCHHUE KaxKI0# TeMbI.

Ne Tema ypoka Koa- Moay.b nporpaMmmbl
H/I BO BocnuTaHus «IIKoJAbHBINH YPOK»
4acoB
Ipocreiimme pynkuun. Kpagparusie kopHu. (25 4.)
1-2 | YucnoBwle HEPABEHCTBA. 2
3 Koopaunarnas oce. 1 Bxirouenue B ypoK UTPOBBIX
poIelyp, KOTOPBIE TIOMOTAIOT
NOJIIeP’KaTh MOTHBAIIMIO JETEH K
TTOJTYYEHHIO 3HAHUI
4-5 | MHoxecTBa YuCell. 2
6 BxonHoe TectupoBanue 1
7 JlexapToBa cuctemMa KOOpIMHaT Ha MIIOCKOCTH. 1 Pabora B mapax, ¢ 1enbp0 00y4eHust
KOMaHJHOU paboTe u
B3aUMOJICVCTBUIO C IPYTUMU
JETbMU
8 [TonsiTne pyHKIMU. 1
9 [Tonsatue rpaduka QyHKIIHH. 1 ®opMUpOBaHKNE AKTUBHOM
TPaXJAHCKOMN MO3HINH,
IpaXXIaHCKOW OTBETCTBEHHOCTH,
yepe3 paboTy ¢ TEKCTaMH U BUIEO-
MaTepHaJaMu
10-11 | Oyakums y = X u ee rpaduk. 2 PaboTa B mapax, ¢ 1ienpo o0ydeHus
KOMaH/HOU paboTe u
B3aUMOJICVCTBHIO C JPYTUMH
JETbMHU
12 DyHKIuA y =X° 1
13 I'paduk QyHKINM Y =X2 1 «Texnonorus mpoOIEMHOTO
00yueHUsI», ITpeIoararnas
co3/1aHue NPOoOJIEeMOI CUTYyalluu
JU1s 0OCYKJIEHUs! B KJlacce
14 Oyukims .y = K/X 1 PaboTa B rpynmax, ¢ 1enpto
o0yueHus KOMaHJIHOU paboTe U
B3aUMOJICHCTBHIO C APYTUMHU
J€TbMHU
15 I'paduk bynkimu y = K/X 1
16 Kountponsnas padora Ne 1. «®yHkuuu u 1
rpaguKm»
17-18 | Pabota Hag ommbOkamu. [ToHsATHE KBaJpaTHOTO 2 TpynoBoe BocniuTaHuE yepes
KOPHSL. (dbopMupoBaHUEe YBaXKEHUS K TPYLY
U JIIOJSIM TPYZa, TPYJOBBIM
JIOCTH)KECHUSIM;
19-20 | Apudmernyeckuii KBaJipaTHbIA KOPEHb. 2 CopeiicTBust POPMUPOBAHUIO Y
JieTel TO3UTUBHBIX KU3HEHHBIX
OPUEHTHPOB U IJIAHOB Yepe3
HPOEKTHYIO IS TETbHOCTb.
21-23 | CoiicTBa apu(MEeTHUECKUX KBaJPATHBIX 3 PasButue B nerckoii cpene




KOpHEH.

OTBETCTBEHHOCTH, TPUHLIUIIOB
KOJJICKTMBH3MAa M COITHAJIbHOM
COJIMIAPHOCTH YEPE3 BHITIOJIHEHHUE
TBOPYECKOTO 3aJaHUsI B MUKPO

rpymnmnax.
24 KBazpaTHblil KOpEHb U3 HATYpaJIILHOTO YHCJIA. 1
25 KonTtponsnas padora Ne 2 «KBangpaTHbie 1
KOPHU»
KBaapaTHble u paunoHaibHble ypapHenus (30 4.)
26-27 | Pabora Haj ommOkamu. KBagpaTHBIN TpexXdJeH. 2
28-29 | [loHsiTME KBAJAPATHOTO YPABHEHHS. 2 «TexHonorus npo6IeMHOT0
00y4eHUs», PEeIoJIararonas
co3JiaHue poOIeMoil cuTyaluu
JUTst OOCYKJIEHHUS B KJIacce
30-31 | HenosHOE KBaJipaTHOE ypaBHEHUE. 2 UcnonezoBanne KT u
JMICTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOT Ul 00y4eHus,
00ecTeunBaloONuX COBPEMEHHBIS
AKTUBHOCTH 00Yy4aromuxcst
32-34 | PenieHne KBaIpaTHOTO ypaBHEHUS OOIIETO 3 «TexHonorus KOHCTPYKTUBHOTO
BHJIA oOmIeHNs», HANIpaBJIeHHAs Ha
YCTaHOBIIEHHE JTMIHOCTHOTO
KOHTAKTa MEX/y YIUTEIEM U
YYalIMMUCS
35-36 | [IpuBeaeHHOE KBaApPATHOE ypAaBHECHUE 2
37-38 | Teopema Buera. 2 TpynoBoe BociuTaHHE Yepes
dbopMUpOBaHUE YBAXKEHUS K TPYAY
U JIIOJISM TPYZAa, TPYIOBBIM
JOCTHKEHUSIM;
39-40 | IlpumeHeHUe KBaApAaTHBIX YPAaBHEHUH K 2
pELICHUIO 3a/1a4.
41 Kontponbnas padota Ne 3. «kKBaapaTHbie 1
ypaBHEHUS
42 Pabota nag omumbOkamu. [lonsitue 1 ®dopMHUpOBaHUE AKTUBHOM
PaIMOHAIBLHOTO YPaBHEHUSI. rpaXXIaHCKOW MO3ULUH,
rpaXKJaHCKOW OTBETCTBEHHOCTH,
yepe3 paboTy C TEKCTaMH U BUJIEO-
MaTepuagaMu
43-45 | bukBagpaTHbIe ypaBHEHUSI. 3
46-47 | Pacnaparomuecs ypaBHEHUSI. 2 Ucnomnsizosanne UKT n
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUH 00yJeHus,
o0ecrneynBaroIuX COBPEMEHHbIE
AKTUBHOCTH 00y4aIOHIMXCs
48-49 | YpaBHeHUs, 0/1HA YACTh KOTOPOTO 2
asnireOpandeckas qpoOb, a Ipyrasi — HyJb.
50-52 | Pemienue panoHaJIbHBIX YpaBHEHHH. 3 «TexHoI0rNs KOHCTPYKTUBHOTO
oO1IeHus Y, HATIpaBlIeHHAs Ha
YCTaHOBJIEHHE JTMYHOCTHOTO
KOHTAaKTa MEX/y YUUTEIIEM U
YUaITIMUCS
53-54 | Pemenue 3a/1a4 pu MOMOIIN PAIIMOHAIBHBIX 2 JleMoHcTpalys npuMepoB




YpaBHEHUI

OTBETCTBEHHOTO, IPaXkKJIaHCKOTO
MOBEJICHUS Yepe3 moadop
COOTBETCTBYIOIIUX TEKCTOB 337124
JUISL PEIICHUS

95 KonTtponsHas padora Ne 4. «ParrionansHbIe 1
ypaBHEHHUSD»
JInHeiiHasi, KBaipaTHYHAsA M APOOHO-pannoHaIbHasA GyHkuuu (23 u.)
56-57 | Pabora Hag ommbOkamu. [psmas 2 OcymiecTBiieHne TyXOBHO-
MPONOPIIMOHATIEHAS 3aBUCUMOCTb. HPaBCTBEHHOT'O BOCITUTAHUS 32 CUET
pa3BUTHS Y IeTel HPABCTBEHHBIX
YyBCTB (YECTH, J0JITa,
CTPaBEIINBOCTH, MUAJIOCEPIHS U
JpYKeTo0us)
58-59 | I'paduk dynkimm y=Kx 2
60-62 | JIuneiinas GpyHKIMS U ee Tpaduk 3 Pabota B rpynmnax, ¢ 1embko
00yudeHus: KOMaHJHOU paboTe u
B3aUMOJICHCTBUIO C APYTUMU
JETbMU
63 PaBHOMEpHOE IBIKEHHE 1
64 OyHkusa y = [x| u ee rpadux 1 «TexHosnorus KOHCTPYKTUBHOTO
oO1eHus», HaITpaBJIeHHAs Ha
YCTaHOBIIEHHE JTMIHOCTHOTO
KOHTAKTa MEX/y YIUTEIEM U
YUalIMMUCS
65-66 | dynkumsa y=ax?, (a>0) 2
67-68 | dynkmus y =X 3 2 «TexHonorus COTpyAHHYECTBAY —
paboTa B mapax WJId rpymax.
69-71 | dyrkumsa y=a(X-Xo0)*+yo 3
72-73 | KBampatuunas GyHKIUS U €€ Tpaduk 2 «Texnonorus mpoOIEMHOTO
00yueHus», Mpearnoaraoas
Co3/[aHKe MMPOOJIEeMOl cUTyaluu
U1 00CYXKJIeHUs B KJlacce
74 OO6partHasi TPONOPIHOHAILHOCTh 1
75 Oyakmust y=k/x  (k>0)ny=VL 1 Hcnoas3oBanue UKT u
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOT Uil 00y4eHuUs,
obecreynBaroINX COBpEMEHHbIE
AKTUBHOCTH 00YYarOIIMNXCS
76 Oyuknusa y=k/x (kK #0) 1
7 Jpob6Ho-nuueiinas GyHKIUs U ee rpaduk. 1 HcnonwszoBanne UKT u
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUH 00yueHus,
00ecrneynBaroIuX COBPEMEHHbIE
AKTUBHOCTH 00Y4aIOHIMXCS
78 KonTtponpHas padota Ne 5. «DyHKIUU U UX 1
rpaduxm»
Cucrembl panMOHAJIbHBIX YpaBHeHu# (14 4.)
79 PaGora Hag ommbkamu. [TonsiTre cuctemsl 1 Ocy1iecTBieHHE TYXOBHO-

panMoHaIbHBIX YPaBHEHUH.

HPAaBCTBCHHOI'O BOCIIMTAHUS 34 CUCT




pa3BUTHUSA Y IETEH HPABCTBEHHBIX
YyBCTB (4€CTH, JI0JITa,
CIIPaBEeUIMBOCTH, MIJIOCEPAUS U
JpYKeno0us)

80-81 | Pemenue cucrem panuoHAIBHBIX ypaBHEHUN 2 «TexHonorus COTpyJHUYECTBA» —
crioco0OM MOJICTAHOBKH. paboTa B mapax wiM rpynmnax.
82-83 | Pemenue cucrem panroHaTBHBIX ypaBHEHUN 2
JPYTUMHU CIOCOOaMH.
84-85 | Pemenue 3a1a4 npy MOMOIIN CHCTEM 2 CopelicTBusI JOPMUPOBAHUIO Y
panMoHaTBHBIX YPaBHEHUN JIeTei TIO3UTUBHBIX KU3HEHHBIX
OpPHEHTHPOB U TJIAHOB Yepe3
POEKTHYIO IS TETLHOCTb.
86-87 | I'paduueckuii crmocod pemeHns CUCTEM JIBYX 2 dopmupoBaHUE AKTHBHOM
YpaBHEHUU MEPBOI CTEMEHH C IBYMSI TPaXJaHCKOM MO3HINH,
HEN3BECTHBIMH. IPa)XIaHCKOW OTBETCTBEHHOCTH,
yepes paboTy ¢ TEKCTaMH U BUJIEO0-
MaTepHalaMH
88-89 | Pemenue cucrem ypaBHeHHH TpadUIECKUM 2
CIIOCOOOM.
90-91 | [Ipumeps! pemieHus: ypaBHEHUH rpadudeckum 2 Pabora B rpymnmnax, ¢ 1nenbio
CIOCOO0OM. 00ydeHus KOMaHJHOU paboTe u
B3aUMOJICHCTBHUIO C IPYTUMU
JETbMHU
92 KonTtponbHas padoTta Ne 6. «Cuctemsl 1
PalMOHAIBEHBIX YPaBHEHUN
BepositHOCTB M cTaTHcTHKA. (7)
93 [IpencraBnenue qaHHBIX 1 PazButue B nerckoii cpene
OTBETCTBEHHOCTH, TPUHIIUIIOB
KOJUIEKTUBU3MA U COLMAIBHON
COJIMIAPHOCTH Yepe3 BBHIIIOJTHEHUE
TBOPYECKOTO 33/IaHHS B MUKPO
rpynmnax.
94 OmnucarenpHas cTaTUCTUKA. PaccemBanme 1 ConetictBrsi GOPMUPOBAHUIO Y
TaHHBIX JIeTeH MO3UTUBHBIX )KU3HEHHBIX
OPHEHTHPOB U IIJIAHOB Yepe3
IPOEKTHYIO IESITEIBHOCTB.
95 MHoxecTBa 1 Ucnons3oBanue UKT u
JMCTaHLIMOHHBIX 00Pa30BaTEIILHBIX
TEXHOJIOTUH 00y4YeHus,
o0ecIieunBaroIX COBPEMEHHBIE
AKTUBHOCTH 00y4aIOHIMXCs
96 BeposTHOCTB ciry4aiiHOTO cOObITHS 1
97 Bgenenue B Teopuio rpagos 1
98-99 | Cnyuaiinblie coObiTus . Ha BTOpom ypoxe 20- 2 «TexHosorust mpoOIEeMHOTr0
MUHYTHAas KOHTpOJIbHas paboTa Mo Teme 00yueHUs», Mpeoararoas
BeposTHOCTB U cTaTHCTHKA CO3/1aHUE MPOOJIEMOI CUTYyallul
JUIst 0OCYKJIEHUs! B KJ1acce
IHoBTOpenue. (3)
100 | [HoBTOpenue Tembl «DyHKIHMU U X TPaPUKH. 1

KBapaTHble KOpHI»




101

Hrorosas koHTpoJIbHAs paboTa 3a Kypc 8
KJacca

102

Pabora Han ommbkamu. [ToBTopeHue Tembl
«PanmoHanbHbIe ypaBHEHUS

Pa3Butue B nerckoii cpene
OTBETCTBEHHOCTH, MMPUHITUTIOB
KOJUIEKTUBU3MA U COL[MAJIbHOM
COJIMJIAPHOCTH uepe3 paboTy ¢

MarepuaiamMu ydeOHHKa U BUJICO
IIPE3CHTALNEH.
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