IHosicHUTEJIHLHAA 3aIUCKA

Jannas paboyas mporpamMma 1o MareMatuke pazpaboTaHa Ha OCHOBE:

1. ¢ TtpeboBanusmu DenepansHoro I'ocymapcTBEHHOro 0Opa30BATENBHOTO CTaHAApTa OCHOBHOro odmiero obpasoBanus (manee ®I'OC
000) Nel644 ot 29.12.2014r. ¢ yuyeToMm paclpeaeeHHBIX MO KjaccaM IPOBEPsSEMbIX TPEOOBAaHUHN K pe3yJbTaTaM OCBOCHHUS OCHOBHOTO
o0riero oOpa3oBaHHs U CpeIHEro o0IIero 00pa3oBaHMs U JIEMEHTOB COJEpIKAHUs, IPEICTABICHHBIX B Y HUBEPCAIBHOM Koau(pukarope
0 MpeAMETaM;

2. - C OCHOBHOW 00pa3oBaTelbHON MPOrpaMMOIl OCHOBHOTO OOIIEro o0pa3oBaHUsS M OCHOBHOH 00pa3oBaTENILHOM MPOrpaMMOI CpeIHEro

obmero oopazoanuss MOBY Ilokposckas COILLI;

- ¢ nporpammoii Bociutanusit MOBY Ilokposckas COII;

- ¢ pexkomenmamusimu MunHcTepcTBa [IpocBemenus Poccuiickoit @enepanmm ot 06.08.2021 Ne CK-228/03 u PocoGpnamszopa ot

06.08.2021 Ne 01-169/08-01 «PexoMeHmaluu st CHCTEMBI 00IIEr0 00pa30BaHus M0 OCHOBHBIM OAX0aM K (hOpMUpPOBaHMIO rpaduka

MIPOBEICHUS OLICHOYHBIX MPOIIeyp B 001ieo0pa3zoBarenbHbiXx opranu3anusix B 2021-2022 yueGHOM TO1y»

5. Ilporpamma peanusyercs Ha ocHoBe YMK JL.LH. Boromo6oBa, M.: IIpocBemenue, Bxoasmiero B denepanpHplii IepeyeHb y4eOHUKOB,
yrBepxkAeHHbIN npukazoM Ne254 ot 20.05.2020 r. MunucreperBa Ilpocsemienus Poccun.

How

Ha u3yuenune marematuku paccuntaHo Ha 850 yacoB u3 pacuera 5 4 B Henento, 170 yacoB B roz.

1. Ilnanupyemble pe3yJabTaThbl OCBOeHHS Y4yeOHOro mnpeamera «MarTeMaTHKa» MO UTOram oOydenuss 5-9
KJaccax:

OcBoenne yueOHOro mpeamera «MaTtemaTtukay» IODKHO oOecneduBaTh JTOCTH)KEHHE Ha YPOBHE OCHOBHOIO OOHIEro 0Opa3oBaHMS
CIIEAYIOIIMX JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX Pe3yIbTaTOB!
JIMYHOCTHBLIE PE3VYJIbTATHI
JInuHOCTHBIE pPe3yNbTaThl OCBOCHHUS IPOrpaMMbl yueOHOTro npeaMeTa «MaremaTuka» xapakrepusyrores: [larpuorudeckoe BocmuTaHue: MposBICHUEM
HHTEpCCa K IMPOIUUIOMY M HACTOAIIEMY pOCCHfICKOfI MaTEMAaTUKHU, HIOEHHOCTHBIM OTHOHIICHUEM K JOCTHXXCHUAM pOCCI/IﬁCKHX MAaTEMAaTUKOB H
poccHiicKOl MaTeMaTH4ecKOM ILIKOJIbI, K MCIIOJIb30BaHUIO ATUX TOCTM)KEHUI B JPYruX Haykax W NMPHUKIATHBIX cdepax. ['paxkaaHckoe U TyXOBHO-
HPAaBCTBCHHOC BOCIIMTAHUC: TOTOBHOCTBIO K BBIITOJIHCHUTIO 00s3aHHOCTEN rpaXJaaHvHa U pcaiu3alru €ro mnpas, NPpEACTABICHUEM 0 MATEMATHYCCKUX
OCHOBaxX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHH, MpoLeAyp TIpa)IaHCKOTro oOImecTBa (BBIOOPHI, OMPOCHl U IIp.); TOTOBHOCTBIO K
06CY)KI[€HI/IIO STHYCCKUX HpO6J’I€M, CBA3AaHHBIX C IMPAKTUYCCKUM MPUMCHCHHUEM )IOCTI/I)KGHI/II\/'I HAayKH, OCO3BHAHHUEM BaAXXHOCTH MOPAJIbHO-3THYCCKUX
MPUHIUIIOB B JIEATENILHOCTH Yu€Horo. TpynoBoe BOCHUTAaHUE: YCTAHOBKOM Ha aKTHBHOE YYacTHE B PELICHUU MPAKTUYECKUX 3a]1ad4 MaTeMaTHYeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHHMEM BaXXKHOCTH MAaTeMAaTHYECKOro o0O0pa3oBaHUs Ha MNPOTSHKEHUM BCEH JKU3HM Ui YCHENIHOW NpodeccHOoHanbHON
JESTEeNbHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHHI; OCO3HAHHBIM BBIOOPOM UM IOCTPOEHHEM WHIMBHAYAJIbHOW TpaeKTOpUM 0Opa3oBaHUs U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH. DCTETHUECKOE BOCIIUTAHHE: CITOCOOHOCTHIO K AMOIIMOHATBHOMY H
ACTETUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKUX OOBEKTOB, 3ajlau, PEUICHUH, pacCyXJACHUH; YMEHHIO BHJIETh MaTeMaTH4YecKHe 3aKOHOMEPHOCTH B
HCKYCCTBE.



[leHHOCTH Hay4YyHOTO MO3HAHUS: OPUEHTAIMEH B NEATENBHOCTH HA COBPEMEHHYIO CHUCTEMY HAayYHBIX MpPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, MPUPOIbI U 00IECTBA, TOHUMAaHUEM MaTEeMAaTUYECKON HaAyKH Kak cephl Uea0BeUYeCKON NesTEIbHOCTH, 3TAloB
e€ pa3BUTHUSA U 3HAYUMOCTHU ISl pa3BUTHS LIUBWIM3ALMK; OBJIAJICHUEM SI3bIKOM MAaTEMaTUKHU M MAaTEMaTHUECKON KyJIbTYpOW Kak CpPEeICTBOM IIO3HAaHMUS
MHUpa; OBJIAJICHUEM IPOCTEHIINMU HaBBIKAMH HCCIIEAOBATEIbCKON AestenbHOoCTH. Du3nueckoe BOCHUTaHHE, (OPMUPOBAHHUE KYJIBTYPHI 3J0POBBS U
HMOIMOHAIBHOTO OJIaromnoyydusi: TOTOBHOCTHIO MPUMEHITh MaTEeMaTHYeCKHe 3HAHWS B MHTEPECaX CBOETO 3/0POBbs, BEICHHS 3I0pPOBOTO 00pasa
KHU3HU (340pOBOE MHUTaHUE, COATAHCHUPOBAHHBIM PEKUM 3aHATUN U OTIbIXa, peryispHas ¢uznyecKas aKTUBHOCTH); CHOPMUPOBAHHOCTHIO HaBBIKA
pediiexcuu, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO e MpaBa APYroro 4eaoBeka. IKOIOTHIECKOe BOCIUTAHNE: OPHEHTAIMEeH Ha TPUMEHEHUE
MaTEeMaTHYeCKUX 3HAHWUU JJIS pPEllleHus 3a/a4y B 00JIAaCTU COXPAHHOCTU OKPYXKAloUIeW Cpe/pl, MIaHUPOBAHUS MOCTYIKOB U OLEHKU UX BO3MOXKHBIX
MOCTICICTBUM Ui OKpYXKAroIled cpelbl; OCO3HAHHEM TIJI00abHOTO XapaKTepa HSKOJIOTMYECKHUX MpoOiieM W MyTed uX pemieHus. JImuHocTHbIC
pe3ynbTaThl, o0ecrnevyMnBarofe aganTaluio OO0y4aromierocss K M3MEHSIOIIMMCS YCIOBHSM COLMAIbHOW W IPUPOIHOM Cpelbl: TOTOBHOCTHIO K
JEUCTBUSM B YCIOBUSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO JIEATENbHOCTh, B TOM YHCIE YMEHHUE
YUUTBCS Y APYTUX JHOJEH, MpuoOpeTaTh B COBMECTHON JIEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3 OIbITa APYTUX; HEOOXOIMMOCTBIO B
(bopMHpPOBaHNUY HOBBIX 3HAHUH, B TOM 4Hcie (OPMYIMPOBAThH UIEH, IOHATHS, TUTIOTE3bI 00 00BEKTaX U SIBICHHUSX, B TOM YHCJIE paHee HE U3BECTHBIX,
0CO3HAaBaTh JAePUIIMTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO,
BOCIIPHHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPEOYIOMINI KOHTPMED, KOPPEKTUPOBATh PUHIMAEMbIE PEIICHUS U IeHCTBUA, (POPMYTUPOBATH H
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAIIPEJJMETHBIE PE3VJIbTATDI
MertanpeameTHble pe3yibTaThl OCBOCHHS MporpaMMmbl yuyeOHOro mpeamera «Maremarnka» XapaKTepU3YIOTCsS OBJIAJIEHUEM YHUBEPCAIbHBIMU
[I03HABATENbHBIMU JICHICTBUSAMH, YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU JACHCTBUSIMM M YHHBEPCAJIbHBIMU DETYISATUBHBIMM JieHcTBUAMHU. 1)
VYHHUBepcabHbIEC MMO3HABATEIbHBIE ACUCTBUS oOecrieunBaroT (popMupoBaHre 0a30BBIX KOTHUTHUBHBIX IPOIECCOB O0yYarOmMUXcs (OCBOGHHE METOI0B
MO3HAHUS OKPY)KAIOILIEro MUpA; MPUMEHEHHE JIOTHYECKUX, UCCIIeI0BaTENbCKUX ONepaluii, yMeHuit paborare ¢ nHdopmarueii). bazoBslie noruueckue
necTBus: 6 BBIABIATH M XapaKTEpU30BaTh CYHICCTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATUN, OTHOLIEHUN MEXIY HOHATUSIMU;
(dbopMynMpoBaTh ONpEAENCHUs MOHATHH; yCTaHABIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAIMM, OCHOBAaHUS Ui OOOOLIECHHS M CpaBHEHUS,
KpUTEpUH MPOBOAMMOIO aHanu3a; 6 BOCHPUHMMATH, (OPMYJIUPOBATh U MpPeoOpa3oOBBIBATH CYKIEHHUS: YTBEPAUTENbHbIE W OTPULIATENIbHBIE,
€IMHUYHbIEC, YacTHble M OOIIME; YCIOBHBIC; 6 BBIABIATH MaTeMaTHUECKHME 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTUBOpEUMs B (PaKTax, AAHHBIX,
HaOJIIO/IEHUSAX U YTBEPXKIACHUSX; MpeuiaraTb KPUTEPUU JJISl BBIBICHHUS 3aKOHOMEPHOCTEH W IMPOTUBOpPEUMil; 6 JenaTh BBIBOABI C MCIOJIb30BAHUEM
3aKOHOB JIOTMKH, JI€yKTHBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUEHHH MO aHaloruu; 6 pa3OupaTh J0Ka3aTeIbCTBA MAaTEeMAaTHYECKHUX
YTBEPKACHUM (IpsiMble M OT MPOTHUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJOXKHBIE JOKa3aTelbCTBA MaTeMaTH4YEeCKUX (DaKTOB, BBICTpauBaTh
apryMeHTalUIO0, IPUBOJAUTH MPUMEPBI U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE pacCyKIEHHs; 6 BEIOMpPATh cr1oco0d pelieHus ydeOHOU 3a1auu
(cpaBHMBaTh HECKOJBKO BAPUAHTOB pELICHHS, BbIOMpaTh Hambosee MOAXOIAIIMA C y4ETOM CaMOCTOSTENbHO BBIJENIIEHHBIX KpUTepHeB). bazoBbie
HCCIIeI0BATEIbCKUE ACUCTBUS: 6 UCIOIB30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHMSL; (POPMYITMPOBATH BOIPOCHI, (PUKCUPYIOLIHE
MIPOTUBOpPEUHE, MTPOOIEMY, CAMOCTOATEIHHO YCTAaHABIMBATh UCKOMOE U JIaHHOE, (HOPMHUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3HUIINIO, MHEHHUE;
e PedrexkcuBHYIO CAMOOIICHKY, YMEHHE aHAIM3UPOBATh CBOM JICHCTBHS U YIPABIATH UMHU.
e HaBblku coTpyiHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMH.
e VYCTaHOBKY Ha 370pOBBIN 00pa3 *KU3HHU, HATWNYHE MOTUBAIIMH K TBOPUECKOMY TPY.y, K paboTe Ha pe3ysbTar.



e Osnaznenue criocod0amu BEITTOJHEHHUS 3aJaHUI TBOPUYECKOTO M TOUCKOBOTO XapaKTepa.
IPOBOJUTH IO CaMOCTOSITEJIFHO COCTaBJICHHOMY IUIAHY HECJIOXHBIM SKCHEPHUMEHT, HEOOJIBIIOE HCCIIEOBAHUE 10 YCTAHOBIECHHIO OCOOCHHOCTEH
MaTEeMaTHYECKOr0 OOBEKTa, 3aBUCHMOCTEH OOBEKTOB MEXIy c000il; 6 caMOCTOATENBHO (OPMYIHPOBAaTH OOOOIIEHHUS M BBIBOJBI MO peE3yiabTaTaM
POBEAEHHOTO HAONIOJICHMS, MCCIEIOBaHMS, OLEHHMBATh JOCTOBEPHOCTh IOJIYYCHHBIX DPE3yJbTAaTOB, BHIBOJOB M OO0OOIIEHWI; IMPOTHO3MPOBATH
BO3MOXHOC pPAa3sBUTUC TIPOLECCA, a4 TAKKC BBIABUI'aTb IHPCAIIOJIOKCHHA O €TI0 pPAa3BUTHU B HOBBIX YCJIOBHUIX. Pab6orta ¢ HH(i)OpMaHHeﬁi BBIABJIATH
HEJIOCTaTOYHOCTh M M30BITOYHOCTh MH(OpMANUy, TaHHBIX, HEOOXOANMBIX JJIS PEIICHUs 3a/1a4d; BBHIOWPATh, AHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh U
MHTEPIPETHPOBATh MH(OPMAIMIO PA3TIMYHBIX BUAOB U (OpPM IpeICTaBlICHHs; BHIOUpaTh (HopMy MpeacTaBIeHHS HHPOPMAIMN U WUIIOCTPHPOBATH
penraemMble 3aJadyd CXeMaMH, JAWarpaMMaMiu, WHOW Tpadukoil M WX KOMOMHAIMSMH; OICHUBATh HAJAEKHOCTh WH(OpMANMU IO KPUTEPHUSM,
NPEUIOKEHHBIM ~ YUHUTEIEeM WIH  CHOPMYIMPOBAHHBIM CaMOCTOSTENIbHO. 2) YHUBEpCaJbHbIE KOMMYHUKATHBHBIE JEHCTBHUS 0O0ECIIEUHBAIOT
cOpMHUPOBAHHOCTH COIMATBHBIX HAaBBIKOB OOydarommxcs. OOmeHne: BOCIPUHUMATD U (POPMYIUPOBATH CYXKIECHHUS B COOTBETCTBHUU C YCIOBUSAMH U
neiaaMu O6HI€HI/I$I; SICHO, TOYHO, I'PAMOTHO BBLIPAXKATHb CBOIO TOYKY 3PCHHA B YCTHBIX W IMMCbMCHHBIX TCKCTAX, JaBAaTh MOACHCHHA 110 XOAY PCIICHHA
3a7a4, KOMMEHTHPOBATh MOJYYEHHBIH pe3ynbTaT; B X0Je 00CYXICHHS 33JaBaTh BOIIPOCHI 110 CYILIECTBY 00CYKIaeMOI TeMBbI, TPOOJIEMBI, peliaeMoi
3aaa4M, BBICKA3bIBaTb HWACH, HALICJIICHHBIC Ha ITIOUMCK PCHICHUA; COIMOCTaBJIATH CBOM CYXICHUA C CYXACHUAMHU JOPYTUX YYAaCTHUKOB AuaJIora,
OOHapy)XUBaTh Pa3IM4YUe U CXOACTBO MO3UIMIA; B KOPPEKTHOH (hopme (HOpPMYIUPOBATH pa3HOTIACHS, CBOM BO3PAKEHHS; IPEICTABIATh PE3ybTaThl
pelicHusd 3aJavdd, SKCIICPUMCHTA, HUCCICAOBAHUA, IPOCKTA, CaAMOCTOATCIILHO BI)I6I/IpaTI) (1)0pMaT BBICTYIIJICHUA C y‘IéTOM 3aaa4 HOpC3CHTAllUU U
ocoOenHocTel aynutopuu. COTpyAHMYECTBO: IOHMMATh M HCHOJIb30BAaTh NPEUMYIIECTBA KOMAaHIHON M WHAMBHUIYAIbHOM paOOTHI NMpHU pelIeHUH
yT-I€6HI>IX MaTCMaTUUYCCKUX 3a/lad; IPUHHUMATh LCJIb COBMECTHOH ACATCIIBHOCTHU, IIJIAHUPOBATH OpraHHU3alluIo COBMECTHOH pa6OTI)I, pacnpeacisaTb BUJbI
paboT, JoroBapuBaThCs, 0OCYXKIATh MPOLECC U PE3yabTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIIOJCH; Yy4acTBOBaTh B I'PYNIOBBIX (opmax
paboThl (00CykIeHMs, 0OOMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U JIp.); BBIIOIHATH CBOIO YacTh PaOOTHI U KOOPIMHUPOBATH CBOM JCHCTBUS C APYTHMHU
4JeHAMU KOMaHJIbl; OLICHUBATh Ka4eCTBO CBOETO BKJIAJA B OOLIMH MPOIYKT IO KPUTEPHSM, CHOPMYIUPOBAHHBIM YUYACTHHKAMH B3aHMMOJICHCTBUS. 3)
YHI/IBCpcaJ'IBHBIG PETYIATUBHEBIC I[el\/IICTBI/ISI o0ecreunBaoT q)OpMI/IpOBaHI/Ie CMBICJIOBBIX YCTAHOBOK W JKU3HCHHBIX HABBIKOB JIMYHOCTH.
Camoopranu3anus: CaMOCTOSTEIbHO COCTaBJIATH IUIaH, aJTOPUTM pEUIeHHs 3ajaud (WIM €ro 4acTb), BbIOMpaTh CHOCOO pemeHHus ¢ y4EToMm
UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATh BapUaHThl PEIIEHUN C y4€TOM HOBOM HMH(OpMAaILUU.
CaMOKOHTpOJIb: BIaIeTh CHOco0aMH CaMONPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3ylbTaTa pELIeHUs MaTeMaTH4ecKol 3ajaud; MpeaBUAETh
TPYAHOCTHU, KOTOPBIC MOTYT BOSHUKHYTH IIPU PCIICHUU 3aga4d, BHOCUTHE KOPPCKTHUBLI B JCATCIbHOCTh HAa OCHOBE HOBBIX O6CTO$[T€J'H)CTB, Haﬁ,[[eHHI)IX
OLIMOOK, BBISBJICHHBIX TPYAHOCTEW; OLIEHUBATh COOTBETCTBUE pe3yJibTaTa JESATEIbHOCTH MOCTABICHHOW LENU M YCIOBHUSM, OOBSICHATH MPUUYMHBI
JOCTUKEHUS UM HEIOCTHXKEHUS 1IeJIN, HaXOAUTh OIMOKY, JaBaTh OLEHKY IPUOOPETEHHOMY ONBITY
IIpeameTHbIe pe3yIbTaThI
e lcnonb3oBaHue MPUOOPETEHHBIX MAaTEMATUYECKUX 3HAHUN IS ONIMCAHUS U OOBSCHEHHS OKPYKAIOLUX MTPEJAMETOB, IPOLIECCOB, SIBICHUM, a
TAKXE I OUCHKU UX KOJTMYCCTBCHHBIX U IMIPOCTPAHCTBCHHBIX OTHOIIIEHUH.
e OBgiageHne OCHOBAMH JIOTUYECKOTO M aJITOPUTMHUUYECKOTO MBIIIJICHUS,
MIPOCTPAHCTBEHHOT'O BOOOPAXKEHUSI M MAaTEMAaTUUYECKOH pedr, OCHOBAMH CUETA, U3MEPEHUS, IPUKUIKH PE3ylbTaTa U €ro OLEHKH, HaTJIsAHOTO
MIpe/ICTaBICHUSI TaHHBIX B pa3HOM GopMe (TaOJHIIbI, CXEMBI, IUarPaMMBbl), 3alIMCH U BBITIOJIHEHUSI aJITOPUTMOB.



e VYMeHUs BBINOJHATH YCTHO U MUCBMEHHO apH(MeTHIeCKue NeHCTBHS C YUNCIaMHU U YHCIIOBBIMH BBIPAXKEHUSIMH, PEIIaTh TEKCTOBbIE 33JauH,
BBINOJIHAT M CTPOUTDH AIITOPUTMBI U CTPATETHH B UTPE, UCCIIEI0BaTh, PACIIO3HABATH M U300pakaTh reoMeTprudeckre QUrypsol, padboraTs ¢
TabIUIAMU, CXeMaMH, TpaduKaMu U TuarpaMMamu, LEeoYKaMu, IPeICTaBIATh, AaHAIM3UPOBATh U UHTEPIPETUPOBATH JaHHBIE.

e [IpuoOperenue nepBoHaYAIBHBIX HABHIKOB pabOTHI HA KOMIIbIOTEpE (HaOMpPaTh TEKCT Ha KJIaBUATYpe, paboTaTh C MEHIO, HAXOIUTh
nHGOpMaLHIO 10 33JJaHHOM TeMe, pacredaTblBaTh €€ Ha IPUHTEPE).

B pe3ynbrare u3yueHus Kypca MaTeMaTHKHU 5 KJIACC YYalluecs JO0JKHBIL:

3HATL/MIOHUMATh
® CYyIICCTBO IIOHATHUA aJIrOpUTMaA; IMIPUMCPLI AJITOPHUTMOB,
® KaK HCIOJB3YHOTCA MaTEMAaTUYCCKHUEC (l)OpMYJ'IBI, YpaBHCHHU, IIPUMEPBI UX MPUMEHCHUSA I PCHICHUA MAaTEMATUUCCKHUX U IIPAKTHYCCKUX 3a/lay,
Kak HOTpC6HOCTI/I MPAaKTUKHU IPUBCIJIN MATEMATUYICCKYIO HAYKY K H€O6XOI[I/IMOCTI/I paclIupCHUs IOHATHUA YHUCJIIa;

yMeTh
® BBINOJHATH YCTHO apU(METHUYECKHE NEHCTBUS: CIOKEHHWE W BBHIYMTAHHE JBY3HAYHBIX YHUCEN M JECSATUYHBIX IpoOel C NIBYMsl 3HaKaMH,
YMHO)KEHHUE O/IHO3HAYHBIX YMCEll, apUPMETHIECKHE ONIEPALUU C OOBIKHOBEHHBIMHU JIPOOSMH C OJJHO3HAYHBIM 3HAMEHATEJIEM U YHCIIUTEIIEM;
® [IepPeXOAUTh OT OAHOW (HOPMBI 3aIIUCH YUCEN K JAPYrOid, MPEICTaBIATh IECATUYHYIO Jp0oOb B BUAE OOBIKHOBEHHOW M B MPOCTEHIIMX CITydasx
OOBIKHOBEHHYIO B BU/JIE IECATUYHON, IPOIIEHTH — B BUE IPOOH U IpOOh — B BHUJIE MPOLIEHTOB;
®  BBINOJHATH APUPMETHUECKHE ACHCTBHS C PAMOHATBHBIMH YHCIAMU, HAXOUTh 3HAYCHHUST YHCIIOBBIX BBIPAKCHHIA;
® OKPYIUIATH IEJIbIE YUCIIA U JECATHUYHbIE JPOOH, HAXOAUTh MPUOIMKEHUSI YUCEN C HEJOCTAaTKOM M C M30BITKOM, BBITIOJIHATH OLEHKY YHCIOBBIX
BBIPXKEHUI;
® [10JIb30BAaTbCS OCHOBHBIMM €AMHMIIAMU JJIMHBI, MACChl, BpDEMEHH, CKOPOCTH, IIOIIAa1, 00beMa; BbIpakaTh OoJjiee KpYIHBbIE €IMHULBI Yepes
Oosee MenKre U HA00OpOT;
e peuaTh TEKCTOBBIE 337a4H, BKJItOYAsl 3a/1a41, CBSI3aHHbBIE IPOOSIMU U MPOLIEHTAMU;
HCIIO0JIb30BATH NPHOOpPETEHHbIC 3HAHUS U YMECHHS B IPAKTHYCCKOMN NeATEeJbHOCTH U NMOBCEHEBHOM KU3HH JJIS:
® pEIIEHUs HECIOXKHBIX MPAKTUYECKHX PAcueTHBIX 3a/lady, B TOM YHCJIE C MCIOJb30BaHHUEM IPH HEOOXOJMMOCTH CIPABOYHBIX MaTEpHUasIoOB,
KaJIbKYJIATOPA, KOMIBIOTEPA;
® YCTHOM NPUKHUJKH U OLICHKHU PE3yJIbTaTa BEIYMCICHUN; TPOBEPKU PE3YyIbTaTa BBIYMCIICHUS C UCIIOIb30BAaHUEM PA3IUYHbIX IPUEMOB;
MHTEPIIPETALIMNA PE3YJITATOB PELICHUS 33a[a4 C Y4€TOM OTPaHUYEHUH, CBA3aHHBIX C PEaJbHBIMU CBOMCTBAMM PacCMaTPUBAEMBIX MPOLECCOB U
SIBJICHUM.
TPEBOBAHMUS K YPOBHIO ITIOAT'OTOBKHU YUAHIUXCA 6 KJIACCA

B pesyabrare n3y4eHHss MAaTEeMATHKHU YYEHHK J0JIKEH
3Hamb / nNOHUMamy

¢ CymI€CTBO IMMOHATHUA aJITOpUTMaA; IPUBOAUTE IPUMEPEI aJITOPUTMOB,



* KaK UCIIOIB3YIOTCS MaTeMaTHIeckrue (GOpMYITbl, YypaBHEHHS; TPUMEPHI UX PUMEHECHHS JIJIs1 PEIICHHS] MAaTeMaTHIECKUX U MTPAKTUYECKUX 3a/1a4;
* KaK MOTPEOHOCTH MPAKTUKU MPUBEITU MAaTEMaTHYECKYIO HAyKy K HEOOXOAMMOCTH PACIIUPEHUS MOHSATHUS YHCTIA;
* BEPOSITHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOLIEr0 MUPA;
ymemsp
* BBIMOJIHATH apU(METUUECKHE OTlepaIiii ¢ OOBIKHOBEHHBIMU JIPOOSMHU;
* IEPEXOJUTH OT OJHOM (POPMBI 3aITUCH YKCEIN K IPYTOH, MPEACTABIATh IMPOIECHTHI — B BUE IPOOH U IPpOOh — B BUC MPOIICHTOB;
* BBITIOJIHATH apu(PMEeTUUYECKUE NCUCTBUS C PAllMOHAIBHBIMU YHCIIAMH;
* pelaTh TEKCTOBBIE 3a/1a4u, BKJIIOYAs 3a/1a4M, CBSI3aHHBIE C OTHOLICHUEM
Y TIPOTIOPIIMOHAIBHOCTHIO BEJTMYHH, IPOOSMHU U ITPOLICHTAMH;
UCNONb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUSA 8 NPAKMUYUECKOU 0esAmeTbHOCMU U NOBCEOHEBHOU HCUZHU OJ1A:
* PELICHUS HECIOKHBIX MPAKTUYECKUX 3a/1a4
* YCTHOM NPUKUJKU U OLIEHKH PE3YJbTaTOB BHIYMCIICHUI;
* UHTEPIIPETALUU PE3YJAbTaTOB PEIICHMS 33]a4 C yYETOM OIPAaHUUYEHUM, CBSI3aHHBIX C PEAIbHBIMU CBOMCTBAMH PACCMAaTPUBAEMBIX MTPOIIECCOB
W SIBJICHHM.

B pe3yabTare H3yuyeHusi MATEMATHKH Y4€HHUK MOJYYUT 3HAHUSA:

YHUCIOBOC BBIPAKCHHUE, BRIPAKCHUC C IECPEMECHHBIMHA, 3HAYCHUC BbIPAXKCHUS, CPEAHEC aqu)MeTquCKOC, pasMax, MOoJia U M€araHa psajga JaHHbIX.
omnpejeNieHue TMHEHHOTO YpaBHEHHUS, KOPHS YpaBHEHUs, 001acTU ONpeAeNICHUs] ypaBHEHUSI.

ompe/ielIeHUE OJTHOWICHAa U MHOTOUYICHA, TOHUMATh (POPMYIIUPOBKY 3aJIaHUM: «yTIPOCTUTH BHIPAKECHHE.

CHOCOOBI pa3NoKEeHUs MHOTOUJIEHA Ha MHOKUTENH, (DOPMYIIBI COKPAIIIEHHOTO YMHOKEHHUS.

TpaBUJIa COKpAIeHUs 1poou, MpuBeIeHNEe Ipodelt K 001eMy 3HaMeHaTel0, apu(PMETHIECKUX TEUCTBUI Ha/I anreOpandecKuMu IpoOsMH.
onpezaeneHus: GyHKIMH, 00JIacTH onpeaeneHus GyHKIuU, 001acTH 3HAYSHH, YTO TaKOE apryMEHT, Kakas mepeMeHHasi Ha3bIBaeTCsl 3aBUCUMOM, KaKast
HE3aBHCUMOM; IOHUMATh, YTO TaKoe (QYHKIIUS.

YTO TaKoe JTUHEIHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU, CUCTEMAa YPAaBHEHUN, 3HATh Pa3IUYHbIE CIIOCOOBI PEIIEHUSI CUCTEM YPAaBHEHUM C IBYM S
MNEPEMCHHBIMU croco0 IIOJACTAaHOBKH, croco0 CJIOKCHUSA, IOHUMAaThb, UYTO YPABHCHUEC — 3TO MaTeMaTHYeCcKuH arrmapar peucCHuA pa3Hoo6pa3me 3aa1a4
13 MaTeMaTHKH, CMEKHBIX 00J1acTei 3HaHUH,

yMeHHs:

OCYIIIECTBIATh B OYKBEHHBIX BHIPAKEHUSX YUCIOBBIE MMOICTAHOBKU U BBIMIONHITH COOTBETCTBYIOIINE BEIYUCIICHHS; CPABHUBATH 3HAUEHUS OYKBEHHBIX
BI)Ipa)KeHI/Iﬁ IIpHU 3aaHHBIX 3HAYCHHUAX BXOAAIINMX B HUX ICPEMCHHBIX, IIPUMCHATH CBOMCTBA JleﬁCTBPIﬁ Haa YucjiaMu IIPpyU HAXOXIACHHUUN 3Ha4YEeHUH
YHUCJIOBBIX BBIPAXKEHUH.



pemaTh JMHEWHbIC YPaBHEHUS M YPAaBHEHHUSI, CBOJISIIMECS K HUM; COCTaBJIATh YPaBHEHHUE 110 TEKCTY 3a/1auH.

NPUBOIUTH MHOTOWIEH K CTAHAAPTHOMY BUY, BBIITOIHSTH ACHCTBUS C MHOTOWICHAMH.

Pa30KUTh MHOTOWICH HA MHOXKUTEIIH.

npeoOpa3oBaTh anredpandecKyro 1poos.

MPAaBUIIBHO YHOTPEOIATh (YHKINOHATIBHYIO TEPMUHOJIOTHIO (3HaUeHHE (DYHKIMH, apryMEHT, Tpaguk QyHKIIUH, 0071acTh OnpeaeneHus, 001acTh
3HAYEHWI); HAXOIUTh 3HAUCHUS (QYHKIHIA, 3aIaHHBIX GopMyInoii, Tabnuuei, rpagukom; pemars 0OpaTHYIO 3a/1a4y; CTPOUTH rPadUKH JTMHEHHOM
¢byHKINHU, IPAMON B 00paTHOM MPONOPIMOHATBHOCTH; HHTEPIPETUPOBATH B HECTIOXKHBIX CIy4asx rpaduKu pealbHbIX 3aBUCHMOCTENH MEXITY
BEJINYMHAMH, OTBEYAask Ha MOCTABJICHHBIEC BOIIPOCHI.

MPAaBUIIBLHO YHOTPEOIATh TEPMHUHBI: ypaBHEHHE C IBYMs IEPEMEHHBIMIY, «CHCTEMa; IOHUMATh UX B TEKCTE, B PEUH YUUTEIsl, IOHUMATh
(bOpMYIHPOBKY 3a/1a41 «PELINTh CUCTEMY YPAaBHEHUH C ABYMs IIEPEMEHHBIMHY»; CTPOUTH HEKOTOPBIC IPadMKH YPaBHEHUS C IBYMs IIEPEMEHHBIMH;
pemaTh CUCTEMbI YPaBHEHHH ¢ IBYMsI IEPEMEHHBIMU Pa3IMYHBIMU CIIOCOOAMHU.

Conep:xkanue TeM y4e0HOI0 Kypca
5 kanace

1.IToBropenue 4u

2. Junuu 74

Jluaun Ha miockoctu. [Ipsimas, orpesok. JnuHa orpeska. OKpyKHOCTb.

OcHOBHas 11eJ1b — Pa3BUTh MPECTABICHNE O JIMHUH, TPOAOIDKUTH (HOPMUpPOBaHHE TpaPUUECKUX HABBIKOB U H3MEPUTEILHBIX YMEHUH.

3. Hamypanvusie yucna 114

Hatypanbnblie uncna u Hynas. CpaBHenue. Okpyrienue. [lepebop BO3MOKHBIX BapHAHTOB.

OcHoOBHasl 11e7Th — CHCTEMAaTHU3UPOBATh U Pa3BUTh 3HAHUS YUYalIMXCA O HATYypaJbHBIX YMCIAX, HAYYUTh YUTATh U 3alHMCHIBATH OOJBIIME YHUCIHA,
CpaBHUBATh M OKpPYIJISATh, HM300pakaTh 4YHCIAa TOYKAaMH Ha KOOPAWHATHON NpPAMOH, cpopMHUpOBaTH MEpPBOHAYAIGHBIE HABBIKM PEIICHHS
KOMOMHATOPHBIX 33124 ¢ MOMOIIBIO IIepebopa BO3MOXKHBIX BapUAHTOB.

4. /leticmeus c namypanvhvimu uuciamu 25u

Apudmerndeckre IEHCTBUS C HATypadbHbIMH uuciaMu. CBOWCTBa ClOXeHHS M yMHOXeHHS. KBagpar u ky0 uymcna. UuClIOBbIE BBIpaKEHUSI.
Pemenue apupmeTnueckux 3aau.

OcHOBHas 11eNTb — 3aKPENUTh U Pa3BUTh HABBIKK apU(PMETHUUECKUX ACUCTBUN C HATYypaIbHBIMHU YHUCIaMH, 03HAKOMUTH C DJIEMEHTAaPHBIMU IIPHUEMaMU
MIPUKHUIKA ¥ OIICHKH PE3YJIhTaTOB BBEIUMCIICHUH, YTITyOUTh HABBIKM PEIICHUST TEKCTOBBIX 3a/1a4 apu(METHIECKUM CITOCOOOM.

5. Hcnonvzosanue ceoiicme oeiicmeuii npu evruucienusx 12u

CgoiicTBa apu(PMETHIECKUX JTCHUCTBUM.



OcHOBHasi 1LeNb — paCIIUPUTH MPEICTABICHUE YyYalluXcs O CBOHCTBaX apU(pMETUYECKUX ACHCTBHM, MPOJIEMOHCTPUPOBATH BO3MOMXHOCTb
IIPUMEHEHMsI CBOMCTB AJIs MPeoOpa30BaHMsl YMCIOBBIX BBIPAKEHHM.

6. Mmuozoyzonvnuku 74
VYron. Octpsle, Tynble U OpsAMble YIibl. Vi3MepeHue u nocTpoeHue yrioB ¢ MOMOUIbIO TPaHCIIOPTUPa. MHOTOYTOIbHUKHY.
OcHOBHasi 1eNb — TIO3HAKOMUThH YYAIIMXCS C HOBOM T'€OMETPHUYECKOW (UTrypod — YIJIOM; BBECTHU TOHSATHE OMCCEKTPUCHI YIJIA; HAYYUTh

pacrno3HaBaTh OCTpbIE, TYIbIE U MPSMBIE YIJIIbl, CTPOUTH U U3MEPSATH Ha IJ1a3; pa3BUTh NMPEACTABICHUE O MHOTOYTOJIbHHKE.
1. Henumocmo uucen 14u

Jenutenu yncna. [Ipocteie u coctaBHbie yncina. [Ipusnaku nenumoctu. Tabnuia npocThix uncen. Pa3noxkeHnre yncia Ha MPOCThIe MHOKUTEH.
OcHoBHas 11eJIb — MO3HAKOMHTDH YYANIUXCS C MPOCTCHIINMU TOHSATUSMHU, CBS3aHHBIMH C MOHATHEM JIEIMMOCTH YUCeN (ICIUTENb, TPOCTOE YHUCIIO,
pa3ioKeHue Ha MHOXKUTENH, IPU3HAKU JEIIUMOCTH).

8. Tpeyzonvnuxku u yemoipexyzonbHuku 8u

Tpeyronbauku u ux Buabl. [Ipsmoyronasauk. [lnomans. Equnune: miomanu. [nomans npsmoyronsHuka. PaBeHcTBo Guryp.

OcHOBHas 11e7Th — TO03HAKOMHTD YUYAIIUXCsl C KiIacCH(PHUKaMel TPeyroJbHUKOB [0 CTOPOHAM U yIJIaM; Pa3BUTh NPEACTABICHUS O MPSMOYTOJIbHUKE;
chopMUpOBaTh MOHATHE PAaBHBIX GUTYp, MIOMEAAN (GUTYPHl; HAy4YUTh HAXOIUThH IUIOUIAAM TPSMOYTOJIBHHUKOB W (PUTYp, COCTaBICHHBIX U3
MPSIMOYTOJIBHAKOB; TIO3HAKOMUTH C €IUHUIIAMHU U3MEPECHHUS TIIOMIAICH.

9. Jlpoou 20u

Oo0bikHOBeHHAas 1po0b. OcHOBHOE CBOCTBO apodu. Cokpamienue apodeit. [IpuBenenue npodu Kk HoBoMy 3HamMeHarento. CpaBHEHHE TPOOCH.
OcHoBHast 1enb — cHOopMUPOBATh MOHATHE IPOOU, MO3HAKOMHUTH YYAIIMXCS C OCHOBHBIM CBOWCTBOM JIpOOM M HAy4YUTh NMPUMEHSTH €ro Ui
peoOpa3oBaHus qpooOeid, HAyYUTh CPAaBHUBATH APOoOH; chOPMHUPOBATH HA HHTYUTUBHOM YPOBHE HAYaJIbHBIC BEPOSITHOCTHBIC ITPEICTABICHHMS.

10.. Heiicmeus c opooamu 34u

Apudmerndeckre IeHCTBH HaJ OOBIKHOBEHHBIMH Ipo0simu. Haxoxaenne npodu 4yrcia 1 4ncia mo ero npoou. Pemenue apudmerndeckux 3amad.
OcHOBHas 1eNlb — HAYYHUTh YYAIUXCS CIOKEHUIO, BBIYUTAHUIO, YMHOKEHHUIO U JIEJICHUIO OOBIKHOBEHHBIX U CMEHIaHHBIX ApoOei; chopMHupoBaTh
YMEHHUE peliaTh 33/1a4i Ha HaXOXKACHUE YaCTH IEJIOTO U IIeJIOT0 MO €ro YacTH.

11. Muozozpannuku 9u

MHuororpanuuku. [Ipsmoyronsasiii napauienenunen. Ky6. [Tupamuna. Pazseptku.

OcHoBHasl 11e/Ib — TMO3HAKOMHUTH yYaIIMXCS C TaKUMH TellaMHu, KaK HWIMHIpP, KOHYC, IIap; c(GopMHpOBaTh MPEACTaBICHHE O MHOTOIPAaHHUKE;
MO3HAKOMHUTH CO CIOCOO0aMH W300paKCHHsI NIPOCTPAHCTBEHHBIX TEJ, B TOM YHCJIC HAYYWTh PACIIO3HABATH MHOTOTPAHHUKH W WX JJIEMEHTHI 10
MPOEKIIMOHHOMY YepTEKY; HAYUHTh U300pakaTh Mapaielenune] U MUpaMuay; TO3HAKOMHUTH C MOHATHEM 00beMa U IPAaBUIIOM BBIYHCIEHUS 00beMa
MPSIMOYTOJIBHOTO TapajuIeyeuIe/1a.

12.. Tabnuywt u ouazpammol 8u

Yrenue TabmuIl ¢ AByMs BXoaamMu. Vcnoap30BaHne B TAaOIUIAX CIIEIMAIBHBIX CHMBOJIOB M 0003HaueHUH. CTom0uaThie TuarpaMMel.

OcHoBHas 11e71b — (OpPMUPOBAHNE YMEHUH U3BIEKAaTh HEOOXOIMMYIO0 HH()OPMAIIUIO U3 HECTIOKHBIX TaOIHI] U CTONOYATHIX AUATPAMM.

13. IHoemopenue 11u

Conep:xxaHue yueOHOro npeamMera mno ajareope s 7 kjaacca
Jpobu u nporeHTs! 114.




CpaBHeHHE pallMOHANBHBIX YHcel. Apu(pMeTHYeCKUe NEHUCTBUS C palMOHAIBHBIMHU udnciamu. CTemeHb ¢ HaTYpalbHBIM MOKa3aTeneM. [IpoIeHTH.
HaxoxpaeHue nporieHTa OT BEIUYUHBI, BEIMYUHBI 10 €€ MpoleHTy. CTaTUCTUYeCKHEe XapaKTepUCTHKU Habopa JaHHBIX: cpeiHee apu(MeTHdecKoe,
Me/raHa, HauboJiplee U HAaMMEHbINEe 3HAUCHHSI, Pa3Max.

[Ipsimas v o6paTHas NPONOPIIUOHATBHOCTD 8Y.

3aBUCUMOCTH MEXIy BenuyuHamu. [IpencraBieHue 3aBUCHUMOCTH MEXIY BeIMYMHAMU B Buae ¢opmyn. IlpomopruoHanbHas u  00paTHO
MponopuMoHanbHas 3aBucuMocTy. [Iponopuus. Pemenne TekCTOBBIX 3a7a4 ¢ MOMOMLIBIO ITponopuui. IIponopuuonansHoe aenenue.

Beenenue B anre6py 84.

bykBennble BbIpakeHUS (BBIpaXEHHS C IEPEMEHHbIMHU). 3aKOHbl apUPMETHYECKUX JCHCTBHI: NEpPEeMECTUTENbHbIN, COYeTaTeIbHBIMH,
pacnpenenurenbHblid. [IpeoOpa3oBanre OYKBEHHBIX BBIPQKCHHUN HA OCHOBE CBOMCTB apu(MeTHdecKuX aeicTBuid. PackpeiTie ckoOok. IIpuBeneHue
MOIOOHBIX CIaraeMbIxX

YpaBuenus 114.

AnreOpanueckuil crocod perieHus 3aaad. YpaBHeHHE ¢ oAHON nepeMeHHoU. Kopenb ypaBHenus. Pemenue ypaBHeHuii. Perenre TekCTOBBIX 3a71a4y
aredpanvyeckumM CriocoOoM.

Koopaunate! u rpaguku 144.

Koopaunataas npsimas. M3o0pakeHre yucen TOYKaMH KOOPIUHATHOM MpsiMoi. YuncnoBele MpoMexyTKH. PaccTosiHre MeXly TOUKaMi KOOPAWHATHOM
npsiMoid. JlekapToBbl KOOpAMHATHI HA TWIOCKOCTH. ['paduku. CBoiicTBa QyHKIMH, X 0TOoOpaxkeHue Ha rpaduke. [Ipumeps! rpadukoB 3aBUCUMOCTEH,
OTPaXKAIOIINX PEATBHBIE IIPOLIECCHI.

CBo¥iCTBa CTENIEHU C HATYPAIBHBIM MOKa3arenaeM 9u.

CBoiicTBa CTENEHU C HATypaIbHBIM IOKaszaTesneM. PemeHrne KOMOMHATOPHBIX 33/1a4 nepebopoM BapuaHToB. KoMOMHATOpHOE MPABUIO YMHOKEHHUSI.
[lepectanoBku u dakTopua.

MHuorounensl 164.

Opnounensl 1 MHOrousjeHbl. CteneHb MHoOrowieHa. CloXeHue, BBIUMTAHHE, YMHOXEHHUE MHOTOWIEHOB. POpMYsbl COKPAUIEHHOTO YMHOKEHUS:
KBaJIpaT CyMMBI U KBaJ[paT pa3HOCTU. Perienne TeKCTOBBIX 3a7a4 aJlreOpandeckium CriocoOoM.

Pa3nojkeHre MHOTOUICHOB HA MHOXKUTeNH 174.

BriHecenue 00111ero MHOXKHUTENS 32 CKOOKHU. Pa3ioxeHne MHOIOWIEHOB Ha MHOXKUTENU. Dopmyra pa3HOCTH KBaapaToB. DOpMyIibl pa3HOCTH U CYMMBbI
KyOOB. PerieHrie TeKCTOBBIX 3a7a4 alredpanyecKuM crocooom.

YacToTa ¥ BEpOATHOCTH S4.

[TonsiTe o ciydallHOM ONBITE U CIy4alHOM coObITUH. YacToTa ciy4aitHoro coObiTus. CTaTHUCTUYECKUH MOAXOJA K TOHSATHIO BEPOSITHOCTH.
BeposTHOCTH POTHUBOIOJIOAKHBIX COOBITHH.

[loBTOpenue 34.

ConeprxaHue Kypca 1o reoMmerpuu 7 Kjacc.



HavanbHble reomerpnyeckue ceeaenus (10 yacos, 3 Hux 1 koHTpOIBbHASI padoTa)
[Ipsimast, oTpe3ok, ayd u yroi. Buasl yrios. O6o3HaueHue yriioB. CpaBHEHHE OTPE3KOB U yriioB. M3mepenne orpeskoB. Mi3mepenue yrinoB. Enuauibt
n3mepenus. Tpancnoptup. [lepnenaukynspHsle npsMble. BepTukanbHble U CMEKHBIE YITIBL.

Tpeyroabuuku (17 yacoB, u3 Hux 1 KOHTpoJIbHAsSI padoTa)

[epBbIil pU3HAaK paBEHCTBA TPEYTOJLHUKOB. Y CIOBHE U 3aKJIIOYeHHE TeopeMbl. llepneHnukynsp K mpsimMoil. Meauansl, OUCCEKTPUCH U BBICOTHI
TpeyrojibHuKa. CBOMCTBO YIJI0B IIPY OCHOBAaHMM PaBHOOEIPEHHOr0 TpeyroyibHuKa. CBOMCTBO OMCCEKTPHUCH paBHOOEAPEHHOTO TpeyroibHUKa. BTOpoit
IIPU3HAK PABEHCTBA TPEYrOJbHUKOB. TpeTuil NMpH3HAK paBEHCTBA TPEYrOJIbHUKOB 3anadu Ha noctpoeHue. IloctpoeHue yria, paBHOIO JaHHOMY.
IToctpoenue 6uccexTpucel yria. IloctpoeHne nepneH MKy IspHbIX OpsAMbIX. [locTpoeHue cepeuHbl 0Tpe3Ka.

IMapanueasHbie npsambie (10 yacos, u3 HUX 1 KOHTpPOILHAsA padoTa)

IIpu3Hak mapajuieNbHOCTH ABYX MPSAMBIX II0 PaBEHCTBY HAKPECT JeXallUX yrioB. [IpM3HaK mapauiebHOCTH ABYX HPSMBIX IIO PAaBEHCTBY
COOTBETCTBEHHBIX yIJIOB. [Ipu3HaK nmapamienbHOCTH JBYX MPSMBIX 10 PABEHCTBY OJHOCTOPOHHHUX YIJIOB. AKCHOMa NapajuleibHBIX MpsMBbIX. Teopema
0 HAaKpecT JIeXKAlUX yriiax, 00pa30oBaHHBIX JIBYMsl NMapaulelbHBIMU MPSIMBIMU U cekyuieid. Teopema 00 OAHOCTOPOHHMX M COOTBETCTBEHHBIX yIiax,
00pa30BaHHBIX JBYMS MapajIeIbHBIMU MPSMBIMU M CEKYILEH.

CooTHoOmIEHHNs MeK1Y CTOPOHAMH M yIJIaMH TPpeyrojbHukKa (18 yacoB, 3 HUX 2 KOHTPOJIbHbIE Pa0OTHhI)
Cymma yrinoB TpeyrojbHuKa. OCTpOYrOJbHBIA, MNPSAMOYTOJBHBIM, TYNOYIOJbHBIM TpeyroibHUKU. COOTHOLIEHMS] MEXAY CTOPOHAMHU M yriamMu
TpeyroiabHuka. HepaBeHcTBO TpeyronpHuKa. CBOMCTBA IPSIMOYTOJIBHBIX TPEYrOJbHUKOB. [Ipu3HaKku paBeHCTBa NPSAMOYIOJBHBIX TPEYrOJbHUKOB.
Paccrosinue ot Touku 10 npsimoil. PaccrosiHue Mexay mapaisienbHbIMU NpsAMBIMU. [locTpoeHue TpeyroiabHUKa MO JIBYM CTOpPOHAM U YIIIy MEXAY
HuMu. [TocTpoenue TpeyroapHUKa 10 CTOPOHE U JBYM IPUWIEKAIIUM K Hel yriaMm. IloctpoeHne TpeyrojapHuKa 10 TPEM CTOPOHAM
IHoBTOpenue (10 yacon)
Peseps (3 vaca)

APUOMETHUKA

PaunuonanbHble 4muciaa. Pacimpenne MHOXKECTBA HATypAbHBIX 4YHCENI 10 MHOXKECTBA LeEibIX. MHOXKECTBAa LENBIX YHUCEN 10 MHOXKECTBA
panMoHaNnbHBIX. PalioHanpHOE YKCI0 KaK OTHOLIEHHE m/n, I/ie m — LEeJ0e YUCIo, n — HaTypanbHoe. CTeneHb ¢ 1IeJIbIM M0Ka3aTesIeM.

JelictBuTenbHble 4yuciaa. KBagpatuelii kopeHb u3 uucia. KopeHb TpeTheil cremneHu. 3amuch KOpHEH C TOMOIIBIO CTENEHU C JAPOOHBIM
[I0Ka3aTeNeM.

[TonsTne 00 wuppauMoHaIbHOM uwMcie. MppanMoHaNbHOCTH YKCIAa U HECOM3MEPUMOCTh CTOPOHBI M JMAaroHanu KBajpara. JlecaTnyHbie
NpUOINKEHNS UPPALIMOHATBHBIX YHCEIL.

MHOX€eCTBO JI€HCTBUTENIbHBIX YMCEN; MPEACTaBICHUE JIEHCTBUTENIbHBIX 4YHMCET OECKOHEYHbIMH JEeCATHYHBIMH Jpo0simu. CpaBHEHUE
JNENUCTBUTEIIbHBIX YUCEI.

Koopaunatnas npsimasi. M3o0pakeHue yncen TOYKaMU KOOPAMHATHOM MpsiMoid. UKCIOBBIE TPOMEKYTKH.

N3mepenus, npudJam:KkeHns, oueHKH. Pa3mepsl 00BEKTOB OKpYyKarolero Mupa (OT 3JIE€MEHTapHbIX YacTHIl 10 BceneHHoil), ATUTEIBHOCTDH
MIPOLIECCOB B OKpY’KarollleM Mupe. BeineneHre MHOXHUTENS — CTENEHU AEcSITH B 3amucu yucia. [IpubnmxkéHHoe 3HaueHHE BETWYHHBI, TOYHOCTh

npubnmxenus. [Ipukuaka u oleHKa pe3yabTaToB BRIYHCICHUH.
AJIT'EBPA



Auaredpanyeckue BbIpaieHUsl. ByKBeHHbIe BBIpaK€HHUS (BBIpOKEHHS C TepeMeHHbIMH). UYuciaoBoe 3HaueHHE OYKBEHHOTO BBIPAKEHHUSL.
JlomycTrMble 3Ha4eHHS TepeMeHHbIX. [1ocTanoBKa BeIpaXeHU BMECTO TIepeMeHHbIX. [IpeoObpa3oBanne OyKBEHHBIX BBIPAXKECHUN Ha OCHOBE CBOMCTB
apupMeTHIeCKUX AecTBUI. PaBeHCTBO OyKBEHHBIX BhIpakeHU. Tox1ecTBo.

CreneHb ¢ HaTypalbHBIM ITOKa3areneM U €€ cBoicTBa. OnHowieHsl 1 MHOrowieHsl. Crenens MHOrouwieHa. CiiojkeHue, BBIYUTAHNUE, YMHOKCHHE
MHOTO4WIEHOB. POPMYIIbI COKPAIIEHHOTO YMHOKEHHSI: KBAApaT CyMMBI M KBajpat pasHocTH. Popmyna pazHOCTH KBaapaToB. [IpeoOpa3oBanue 1einoro
BBIPQKEHUSI B MHOTOWiIeH. Pa3jiokeHne MHOrOYJICHOB Ha MHOXXMTEIU. MHOroudneHsl ¢ onHOM nepemeHHou. Kopens mHorowiena. Ksanparthsiil
TPEXUIICH; Pa3JI0KEHHUE KBAJAPATHOIO TPEXUIIEHA HA MHOKHTEIIN.

Anrebpanueckast Apo6b. OCHOBHOE CBOMCTBO anredpanueckoil apoou. CrnoxkeHue, BBIYMTaHUE, YMHOXKEHME, JelIeHHe alredpandeckux JpoOei.
CreneHsb ¢ LIeIbIM I0KA3aTeNEM U €€ CBOMCTBA.

PanyonanbHble BeIpakeHUs U UX peoOpa3oBanus. Jloka3aTrenbcTBO TOXKIECTB.

KBagparusie kopuu. CBoiicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH M HMX MNPUMEHEHHE K TNPeoOpa3OBAaHHUIO YWCIIOBBIX BBIPAKCHHHA W
BBIYHCIICHUSIM.

YpaBHenusi. YpaBHuenue ¢ oqHou nepemenHoi. Kopenb ypaBuenus. CBONCTBA YUCIOBBIX PaBEHCTB. PABHOCUIIBHOCTh YpaBHEHHIA.

Jluneiinoe ypaBHeHue. KBajgpaTHoe ypaBHeHue: (hopMyiia KOpHEH kBaapaTHOTro ypaBHeHus. Teopema Buera. Perienue ypaBHeHUH, CBOAAIINXCS K
JUHENHBIM U KBaJpaTHbIM. [IpriMepsl perienns ypaBHeHUN TpeThel U UeTBEPTOH cTreneHel. Pemenne 1poOHO-paloHaIbHBIX YPaBHEHUH.

VYpaBHeHME ¢ ABYMs IIepeMEHHBIMU. JIMHETHOE ypaBHEHUE C IBYMS IEPEMEHHBIMU, IPUMEPBI PELICHUS yPAaBHEHUH B LIEJIBIX YHCIAX.

Cucrema ypaBHEHMH ¢ JByMs IepeMeHHbIMH. PaBHOCHIIBHOCTH cucTeM. CHCTEMBI JIByX JIMHEWHBIX YpaBHEHUH C JBYMsI IIE€PEMEHHBIMU; pEIICHUE
IIOJICTAHOBKOM U cioxeHueM. [Ipumepsl pelenns cucTeM HeIMHENHBIX YPABHEHUH ¢ ABYMs IIEPEMEHHBIMHU.

Pemrenue TeKCTOBBIX 33a4 aNreOpandeckuM CIIoCOOOM.

JlekapToBbl KOOPJMHATHI Ha IUIOCKOCTH. ['padmueckas MHTepHpeTanus ypaBHEHHs C ABYMS NEpEeMEHHbIMU. I'paduk JMHEHHOro ypaBHEHHUS C
IBYMSI TIEPEMEHHBIMHU; YTJIOBOH KOA((UIIMEHT NPsSMOIA; yCIOBUE MapajuICIbHOCTH NPAMBIX. ['paduku MpOCTEHIINX HETMHEWHBIX YpaBHEHHIA:
napabosna, runep6oia, OKpyKHOCTh. ['paduueckas nHTepHpeTalys CUCTEM YPaBHEHUI ¢ ABYMS EPEMEHHBIMU.

OYHKINN

OcHoOBHBIE OHATHSA. 3aBUCUMOCTU Mexay BennunHamu. [lonstue pynkuuu. O6iacTb onpeaeaeHus 1 MHOXKECTBO 3HaYeHUH pyHkuuu. CrnocoOsl
3amanus ¢yHkuuu. 'papuk Qynkumu. CsoiictBa (pyHKUMH, MX oToOpakeHue Ha rpaduxe. Ilpumepsl rpadukoB 3aBUCHMOCTEN, OTpa)karoIIUX
peabHbIE IPOLIECCHI.

Yuciaosbie pyHknuu. OyHKIMHN, ONUCHIBAIOIIME NMPSAMYI0 U 00paTHYIO IPONOPLUOHAIBHBIE 3aBUCUMOCTH, WX Ipaduku U cBoiicTBa. JInHeitHas
¢bynkuus, e€ rpaduk u cpoiicrBa. Kaaparnunas ¢pynkuus, e€ rpaguk u cpoiictBa. CTeneHHble (YHKIUHU ¢ HATYpAJIbHBIMU MOKa3aTeNsIMu 2 U 3, UX
rpaduKu U CBOMCTBA.

BEPOATHOCTDb U CTATUCTUKA

OnucareqbHasi cratuctuka. [IpencraBnenne naHHBIX B Buie Tabmuu, Auarpamm, rpagukoB. CrydaiiHas HW3MEeHUMBOCTh. (CTaTUCTHUECKHE
XapaKTepUCTUKH Habopa JaHHBIX: cpeaHee apupMeTHyeckoe, MenuaHa, HauOoJjblllee W HaUMEHblIee 3HaueHus, pa3max. llpeacraBieHue o
BBIOOPOYHOM HCCIIEOBAHUH.

Cay4aiinble cCOObITHSI U BePOSITHOCTB. [[oHsATHE O cly4aliHOM OMBITE U ClydaitHOM coObITHH. YacToTa cirydyaifHOro COOBITHSL.

CraTucTuueckuil Moaxo/ K MOHITHIO BEPOATHOCTU. BeposTHOCTH MPOTUBOMOIOKHBIX cOObITHH. He3aBucumbie coObITHS. YMHOKEHNE BEPOSITHOCTEH.
JlocTOBEpHBIE U HEBO3MOKHBIE COOBITHS. PaBHOBO3MOXKHOCTB cOOBITHH. Kiaccuueckoe onpezaeneHne BEpOsITHOCTH.
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KomOunaropuka. Pemmenre KoMOMHATOPHBIX 3a7a4 nnepebopomM BapuanToB. KomOuHaTopHoe nmpaBuio ymMHoxkeHH. [lepecTtanoBku u pakropuai.

Conep:kanue Kypca reomeTrpuu B 8 Kiacce

Yer1oipexyrojJbHuku — 14 yacos
YeTplpexyroabHUKU. MHOIOYTOJIbHUK, BBITYKJIBIH MHOTOYTOJIbHUK, YEThIpEXyrojabHUK. CyMMa yriioB BbIIIYKJIOIO MHOTOYroJbHHUKA. Brincanuelie n
OIMCaHHbIE MHOTOYroJbHUKU. [IpaBuiibHbIe MHOTOYTrONbHUKH. [lapannenorpamm, ero cBoiictBa u npusHaku. [IpsiMoyronbHUK, KBagpaT, poMO, ux

CBOMCTBa U npu3Haku. Tpamenus, cpenHss JIMHUS Tparnenuu; paBHoOeipenHas Tpanenus. OceBas M IEHTpalbHa CHMMETPUSI.

Inomans ¢uryp — 14 yacos

[TonsTre o muromamy mwiockux ¢uryp. PaBHOCOCTaBIIeHHBIC U paBHOBeNWKHE (hurypsl. ILnomans npsimoyroyibauka. [Inomane mapaiienorpamma,
TPEyroJibHUKa U Tparenuu (0CHOBHBIE (hopMyiibr). DopMyIIbl, BRIpaXKAIOIIKE TUIONMAlb TPEYTrOJIbHHUKA: Yepe3 ABE CTOPOHBI U YTOJI MEXy HUMH, Yepe3
MEePUMETP U PAJANYC BIUCAHHON OKPYKHOCTH, popmyina ['epona. [1nomans yersipexyronpauka. CBa3b MEXKIY IUIOMIAIIMU MOI00HBIX (uryp.

ITopo0HbIe TpeyroabHuku — 19 yacos

Teopema ®aneca. [lonobue TpeyronbHUKOB; ko3 duuueHT noxodus. [IpusHaku nonodus TpeyronbHukoB. Teopema [Tugaropa. [Ipusznak paBeHCTBa

C C
MPSIMOYTOJIBHBIX TPEYrOJbHUKOB. CHHYC, KOCUHYC, TAHT€HC M KOTAHI'€HC OCTPOTO YIJla MPSIMOYToJIbHOTO TpeyroyibHuKa 1 yriaos oT 0 10 90 .
Pemennie npsMOyroibHbIX TPEYrOJIbHUKOB. 3aMedaTebHble TOUKH TPEYTOJIbHUKA!

TOUYKHU NIEPECEUCHHsI CEPEMHHBIX MEPIeHIUKYIAPOB, OUCCEKTPHC, MEIUaH.
OxkpysKHOCTB U KpYT - 17 yacos

HeHTp, paanyc, AMamMeTp. HeHTpaHLHLIﬁ, BIIMCAHHBIN yroJi; BSJIM4YruHa BIIMCAHHOT'O yTIJia. BzanmHoe nojioxeHne HpHMOﬁ H OKPYKHOCTH, ABYX
11



okpyxHocteil. KacarenbHas U cekyIasi K OKpy>KHOCTH, PaBEHCTBO KacaTelbHbBIX, IPOBEIEHHBIX U3 OJHOM TOUKH. MeTpuyecKkrue COOTHOUICHHUS B

OKPY>KHOCTH: CBOWCTBA CEKYILIUX, KaCaTeJIbHBIX, XOP/.

OKPY)KHOCTB, BIIMCaHHAasA B TPCYI'OJIbHUK, U OKPYKHOCTDL OIMMCaHHAasA OKOJIO TPCYI'OJIbHUKA. Brmcanubie 1 onycaHHBIC YCTBIPEXYT'OJIbHUKU.

IoBTOpenue ( 4 yaca)

Conep:kanue Kypca ajaredopsl 9 kjiacca BKIKYAET CleAy0IIue TeMaTu4ecKue 0JI0Ku:

1. HepaBeHcrBa

JlelicTBUTENbHBIE YUCTa Kak OECKOHEUHbIEe JecATHYHbIe ApoOu. UucnoBbie HEpaBEHCTBA U MX CBOMCTBA. Jl0Ka3aTeabCTBO YHMCIOBBIX
U anreOpanmvecKux HepaBeHCTB. JIMHCIHBIC HEpPaBEHCTBA C OJHON MEPEMEHHOW M WX CHCTEMBI. TOYHOCTh NMPHOIMIKCHUS, OTHOCUTEIbHAS
TOYHOCTb.

OcHoBHasi 1eJIb — IMO3HAKOMUTH YYAIIUXCS CO CBOMCTBAMH YHCJIOBBIX HEPABEHCTB U MX MPUMEHEHHEM K PEIICHUIO 3a/1a4 (CpaBHEHUE
U OIlEHKa 3HaYCHUN BBIPAXKEHUM, TOKAa3aTEIbCTBO HEPABEHCTB U JP.); BbIpabOTaTh yMEHUE pelliaTh JUHEWHbIC HEPABEHCTBA C OAHON MepeMeHHON
U UX CUCTEMBI.

N3yyenue TeMbl HaUMHaETCs ¢ 0000IIEHUS U CHCTEeMAaTH3allul 3HAaHUM O IEMCTBUTENBHBIX YHCIaX, TOBTOPEHUS U3BECTHBIX YYallUMCs
TEPMHUHOB: HAaTypaJIbHbIE, LIEJIbIE, PALMOHAIBHBIC, JEUCTBUTCIIbHBIE YUCIIA — U PACCMOTPEHHUS] OTHOIIEHUN MEXIY COOTBETCTBYIOIIUMU YHCIOBBIMU
MHOKECTBaMHU.

CBoiicTBa YHCIIOBBIX HEPABEHCTB WJUIIOCTPUPYIOTCA TEOMETPUUECKH U TOATBEPKJIAIOTCS YUCIOBBIMU NpuMmepamu. PaccMoTpenue
BOIIPOCA O PELICHUHU JIMHENHBIX HEPABEHCTB C OJIHOW NEPEMEHHOM COMPOBOXKAAETCS BBEACHUEM IOHATUN PABHOCUJIBHBIX YPAaBHEHUN U HEPABEHCTB,
(hopMyIHPYIOTCSI CBOMCTBA PABHOCUJIBHOCTH YpaBHEHUN W HepaBeHCTB. [IproOpeTeHHbIe yYalIuMHCS YMEHHS TOJYyYaloT pa3BUTHE MPU PEIICHUU
CHUCTEM JIMHEHWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. PaccmarpuBaeTrcs BONPOC O J0OKA3aTEIbCTBE HEPABEHCTB. Y4UalllMEeCsd 3HAKOMATCS C
HEKOTOPBIMU TpPHUEMaMH JOKA3aTeJIbCTBA HEPABEHCTB; CHUCTEMAa YNPAXKHEHHUN COJEPKHUT 3HAYUTEIBHOE YHCIO 33aJaHU HAa MPUMEHEHHE
anmnapara HepaBeHCTB.

2. Ksaaparuunas dyvHKIMSA

2 . .
Oyuknusa y = ax” + bx + ¢ u ee rpaduk. CpoiicTBa KBajpaTHYHOW (YHKIIMH: BO3pacTaHWe U yObIBaHHME, COXpPAHCHHE 3HAKa Ha

MPOMEXYTKe, Hanbobllee (HauMeHbIlee) 3HaueHue. PerieHre HepaBeHCTB BTOPOU CTETIEHU ¢ OJTHON MepeMEHHOM.

OcHoBHasi 1eJb — TIO3HAKOMUTDH YYAIIUXCS C KBAAPATHUIHOW (YHKIIMEH KaK ¢ MaTEeMaTHYECKOW MOJEIbI0, OMHUCHIBAIONIEH MHOTHE
3aBUCUMOCTH MEX]Y pEATbHBIMH BEIUYMHAMH; HAYYHTh CTPOUTHh TpaduK KBaApaTUUYHOW (GYyHKIMHU W YUTATh MO TpaduKy €€ CBOIMCTB
chopmupoBaTh yMEHHE UCIIOJIH30BATh TpauueCKue MPEACTABICH JJIs PEIICHHS KBaIPaTHBIX HEPABEHCTB.
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W3ydeHre TeMbl HAYMHASTCS C OOLIEr0 3HAKOMCTBA ¢ (QYHKIHEH y =ax’ + bx + ¢; paccMaTpuBAIOTCS TOTOBbIC TPadUKH
KBaJIpaTUUHbIX (YHKIUN M aHATU3UPYIOTCS UX OCOOCHHOCTH (HATWYHEe OCH CHUMMETPHH, BEPIIMHBI, HalmpaBieHUE BETBEHl, pacloioXKEeHHUE IO
OTHOIICHUIO K OCH X), IPU 3TOM aKTUBU3HMPYIOTCS 0OIIMe cBeleHUs O (QYHKIUSAX, M3BECTHBIC yJalUMCS M3 Kypca § Kiacca; ydalmecs ydarcs
CTpOUTH Napaboily 0 TOYKaM ¢ ONopoil Ha ee cuMMeTpHio. Jlanee cieayer 6oJiee JeTallbHOE U3yUYeHHE CBOMCTB KBaIpaTUUHON (yHKIIMH, OCOOEHHO-
creil ee rpaduka M MPHEMOB €ro MOCTPOCHHs. B CBS3W C 3THUM paccMaTpUBAaeTCS IMEPEHOC BIONb OCEH KOOPAMHAT IMPOU3BOJBHBIX T'PaHKOB.
LleHTpaIbHBIM MOMEHTOM TEMBI SBISICTCS IOKA3aTeIbCTBO TOTO, YTO IpaduK TG0 KBagpaTHIHOM GYHKIHH ¥ = ax’ + bx + ¢ MoXeT GBITh IOIy4eH
C TOMOIIBIO CABHIOB BJIOJIb KOOPAMHATHBIX Oceil mapaGonsl y = ax’. Temeph yuammecs mo ko3QHUIMEHTAM KBaJPATHOTO TpeXWwieHa ax’ + bx+ ¢
MOTYT MPEACTaBUTH OOIINIT BU COOTBETCTBYIOLIEH Mapadosbl U BEIYUCIUTH KOOPIUHATHI €€ BEPIIUHBI.

B cucreme ynpakHeHUH 3HAUUTEIBLHOE MECTO JOJHKHO OTBOJIUTHCS 3ajadyaM IPHUKJIAJHOIO XapaKTepa, KOTOPBIE PELIAalTCsa ¢ ONOPOM
Ha rpaduyecKkue mpeacTaBleHHUs.

3. YpaBHeHHS H CHCTEMbI YPABHEHMI

PannoHaneHble BhlpakeHUs. JlonmycTuMble 3HaUEHUs MEPEMEHHBIX, BXOJIALIMX B ajnreOpanyeckue BbIpaxxeHHs. TOXKIecTBO, J0Ka3a-
TEJNbCTBO TOXJECTB. Perienne nenabix U IpoOHBIX ypaBHEHUMN ¢ OJHOW mepeMeHHOU. [Ipumepsl perieHust HeMMHENHBIX CUCTEM YPAaBHEHHUM ¢ ABYMS
nepeMeHHbIMU. Perienne TekcToBbIX 3a1a4. ['paduueckas nHTeprnperanus pelieHusl ypaBHEHUH U CUCTEM YpaBHEHHUM.

OcHoBHast  HeJb — CHUCTEMaTH3UPOBATh CBEJCHMS O PALMOHAIBHBIX BBIPAXEHUAX WU YPAaBHEHUAX; INO3HAKOMMUTBH YYAIIUXCS C
HEKOTOPBIMU IpUEMaMU pEIIeHUs] YpaBHEHUI BBICIINX CTeNeHel, 00yunuTh pelIeHuI0 IpOOHBIX YpAaBHEHUM, pa3BUTh YMEHHUE pellaTh CUCTEMBI
HEJIMHEWHBIX YPaBHEHHH C JBYMS NIEPEMEHHBIMH, a TaK)K€ TEKCTOBBIC 3aJla4M; IMO3HAKOMUTH C NMPUMEHEHHEM TIpa(HKOB IJIs MCCIEAOBAaHUSI U
pEILIEHNS CUCTEM YPaBHEHHH € JBYMS IEPEMEHHBIMU U YPABHEHUN C OJJHOI NIEPEMEHHOM.

B nanHO# TeMe cHCTeMaTHU3UPYIOTCs, 0000MIAIOTCS U Pa3BUBAIOTCA TEOPETUUYECKUE MPEACTABICHUS U MPAKTUYECKUE YMEHHS yUallyX-
Cs, CBS3aHHBIE C PALlMOHAJIBHBIMU BBIPAXKCHUSAMH, YPAaBHECHHUSAMM, CUCTEMaMU YPaBHEHUN. YTOYHSETCS M3BECTHOE U3 Kypca 7 Kiacca IMOHATHE
TOX/IECTBEHHOTO pPaBEHCTBA [IBYX pAllMOHAJIBHBIX BBIPAXKEHHUH; €ro COJEpKaHHUE PACKPBIBACTCS C JABYX NO3UMIMN — anredpanyeckod u
¢byHKIIMOHaIBHONU. BBOAUTCS MOHATHE TOXKIECTBA, 00CYKIAIOTCS TPUEMBI I0Ka3aTeIbCTBA TOXKIECTB.

3HAUYUTEIIBHOE MECTO B TE€ME€ OTBOJUTCS PEIICHUIO YpaBHEHUM C OJHON nepeMeHHOH. CUCTEeMaTHU3UPYIOTCS M YrayOJsioT 3HaHUS,
Y4YalUXCs O LEJbIX YPaBHEHUAX, OCHOBHOE BHUMAHUE YIEJISETCS PELICHUI0 YPABHEHUNM TPEThEH U YETBEPTOM CTEIECHU YK€ 3HAKOMBIMH ydalUMCs
IIpUEMaMH — PA3JI0KEHUEM Ha MHOXXMTEIM M BBEICHUEM HOBOM IepeMeHHOH.  IIponmoimkaercs pelmeHue CHUCTEM YpPaBHEHHM, B TOM 4HCIIE
paccMaTpUBaIOTCS CUCTEMBI, B KOTOPBIX OJJHO ypaBHEHUE MEPBOM, a Jpyroe — BTOPOM CTENEHH, U IPUMEPHI O0JIee CIOKHBIX CUCTEM.

B 3axniouenue npoBoauTcs rpaduyeckoe HccleloBaHHE ypaBHEHUHN C OJHOM nepemeHHoW. Boobmie rpaduueckas uHTEprpeTanus
anredpanyecKkux BhIpaKEHUH, ypaBHEHUN M CHCTEM JOJDKHA HIMPOKO UCIOIb30BATHCS MPU U3JI0KEHUH MaTepHraia BCe TeMBbI.

4. Apudmernueckasi u reoMeTpUYecKas NPOrpeccHu

Apudmernueckas U reoMerpuueckas nporpeccuud. @opmyisl N — roujgeHa U CyMMbl NUJIEHOB apU(PMETHYECKOW U T'e€OMETPUUECKOMN
nporpeccuii. [Ipoctsie U CI0XKHbBIE TPOLEHTHI.
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OcHoBHasl eJIb — PACIIUPUTD MPEACTABICHUS, YIAIUXCSI O YUCIOBBIX MOCIIEIOBATEIBHOCTIX; U3yUYUTh CBOHCTBA apu(METHIECKON 1
reoOMEeTPUUYECKON NPOTPECCUl; Pa3BUTh YMEHHE PEIIATh 3a1a4y HAa IPOLEHTHI.

B nanHOI TeMe BBOJIATCS HEOOXOIMMBIE TEPMUHBI i CHMBOJIUKA, B PE3YJIbTATE YETO CO3/IaeTCs COJIepKaTelIbHAs OCHOBA IS OCO3HAHHOTO
M3y4YEHHUsI YHUCIOBBIX IOCIEAOBATENBHOCTEM, KOTOpPhIE HEOJHOKPATHO BCTPEHYAINCh B MPEABIAYIIMX TeMax Kypca. BBenenue mNoHATUH
apuMETHIECKOH U TeOMETPUUYECKOW MPOTrpeccHuid CleAyeT OCYIIECTBISATh HAa OCHOBE PACCMOTPEHHS NPHUMEPOB W3 peaabHO km3HU. Ha
KOHKPETHBIX: MPUMEPAX BBOMASTCS MOHSATHUS MPOCTBHIX U CIOKHBIX MPOLEHTOB, KOTOPHIE MO3BOJAIOT PAaCcCMOTPETh OOJBLIOE YUCIO MPAKTUKO-
OPUEHTUPOBAHHBIX 3a/a4.

5. CTraTHcTHYeCKHE HCCICI0BAHNS

I'enepasibHas COBOKYIMHOCTH U BbIOOpKa. PamkupoBanue nanubix. [lomuron wacror. MHTepBansHblii psa. 'ucrorpamma. Beibopounas
JUCIIEPCHUs, CPEIHEE KBAIPATUYHOE OTKIOHEHHE.

OcHoBHasi nejib — Cc)OpPMUPOBATH MPEACTABICHUE O CTATHCTUYECKHX HCCIEAOBAaHUSIX, 00pabOTKe MaHHBIX W HHTEPHpPETAlHH pe-
3yJIbTATOB.
B nanHoil TeMe npescTaBieH 3aBepLiaouil GparMeHT BepOATHOCTHO-CTaTUCTUYECKOM IMHUM Kypca. B Hell paccMaTpuBaroTcs 10CTYyIHbIE

ydamuMcesd MMpuMEpPbl KOMIICKCHBIX CTATUCTHYCCKHUX PICCJIGIIOBaHPIfI, B KOTOPBIX UCIIOJB3YIOTCA IMMOJTYYCHHBIC PAHCC 3HAHUA O CJIy‘-IB.fIHBIX

OKCIICpUMCHTAX, crocobax NpeACTaBJICHUA JAHHBIX U CTATUCTUYCCKHUX XaPaKTCPUCTUKAX.

Coaep:xanue yueOHoro npeamera «I'eomerpus 9»
BekTopsl n MmeToa koopauHat (19 4.)

[Tonstue Bekropa. PaBeHCTBO BekTOpoB. Cll0K€HHE M BBIUMTAHUE BEKTOPOB. Y MHOXEHHE BEKTOpa Ha 4Hcio. PaznojkeHue BekTopa Io
IBYM HEKOJIMHEapHbIM BekTopaM. KoopauuaTel BekTopa. IIpocreiimne 3amaun B KOOpAMHATaX. YpaBHEHUS OKPYXHOCTU M mpsMoi. IIpumenenne
BEKTOPOB U KOOPJMHAT IIPU PEIICHUHU 3a/1a4.

OcHOBHasl LleTb — HAY4YUTh YYAIMXCsl BBINOJIHATH ACHCTBHMSI HAJ BEKTOpPAMU KAaK HAlpaBICHHBIMHU OTPE3KAMH, YTO BAXKHO IS
MIPUMEHEHUS BEKTOPOB B (PU3UKE; MMO3HAKOMUTH C HCIOJIb30BAHUEM BEKTOPOB M METOJa KOOPIHMHAT MPHU PEIICHUU IeOMEeTpUUYecKuX 3anad. BekTop
OIpeJIeNIAeTCsl KaK HANpaBJICHHBIM OTPEe30K M JeHCTBUS HaJ BEKTOPAMHU BBOJATCS TaK, KaK 3TO MNPHUHATO B (U3MKE, T. €. Kak JEHWCTBUS C
HaIlpaBJIECHHBIMHU OTPE3KaMHU.

OcHOBHOE BHUMaHME JOJDKHO OBITh YAENEHO BhIPAOOTKE YMEHMU BBINMOJHATH OINEPalMU HAJ BEKTOpaMu (CKJIQABIBATh BEKTOPHI IO
IIpaBUJIaM TPEYTOJbHUKA U MapajuiejorpaMmma, CTpPOUTh BEKTODP, PaBHBIN Pa3HOCTH JBYX JAAHHBIX BEKTOPOB, & TAKXKE BEKTOP, PABHBIN MPOU3BEICHUIO
JAHHOT'O BEKTOpA Ha JAHHOE YHCJIO0).
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Ha npumepax mokasbIiBaeTcs, Kak BEKTOPHI MOT'YT MPUMEHSTHCS K PELICHUIO TeoOMeTpuUeckux 3anay. JlemoHcTpupyercs 3(ppeKTUBHOCTD
npuMeHeHus: GOopMyJl Il KOOPIWHAT CEpPEelMHBbI OTpEe3Ka, PACCTOSIHUS MEXAY IBYMsSI TOUKaMH, YPaBHEHHUH OKPYKHOCTH U MPSMOIMl B KOHKPETHBIX
reOMETPHUECKUX 33a]auaxX, TEM CaMbIM JIaeTCs MPEACTaBICHUE 00 H3yYEHUH Te€OMETPUUYECKUX (PUTYP C MTOMOIIBIO METOJI0B areOphl.

CooTHOIIEHUA MEXKIAY CTOPOHAMH U YIJIAMHU TPEYIroJIibHUKA. CKaJ’IﬂpHOC MPOU3BEICHUEC BEKTOPOB (14 ‘l.)

Cunyc, KOCUHYC M TaHTeHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemienue TpeyroibHUKOB. CKalsipHOE MPOU3BEJICHUE BEKTOPOB U €ro
MIPUMEHEHHE B TEOMETPUUYECKUX 3a/1a4ax.

OcHoBHasl 11€JIb — Pa3BUTh YMEHHE yYalIUXCs MPUMEHITh TPUTOHOMETPUYECKUI anmnapar Mpy pelieHuH TeOMETPUYECKUX 3a/1a4.

Cunyc u xocunyc maoboro yria ot 0° go 180° BBOIATCS ¢ MOMOIIBIO €AMHUYHON MOJYOKPYXHOCTH, IOKAa3bIBAIOTCS TEOPEMBl CHHYCOB U
KOCHHYCOB U BBIBOJUTCS €le oJHa (hopMyIia MIIOIIaay TPEeyroibHUKa (MIOJOBUHA MPOU3BEACHHS JIBYX CTOPOH Ha CHHYC YIJla MEXAY HUMH). DTOT
anmnapar NPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe NpPOU3BEACHHE BEKTOPOB BBOAMTCS Kak B (u3uke (Mpou3BeACHUE JUJIMH BEKTOPOB HAa KOCHHYC yIia MEXIYy HHMH).
PaccmarpuBaroTcst CBOMCTBA CKASIPHOTO MPOU3BEICHUS M €70 IPUMEHEHHE MPU PEIICHUH T€OMETPUYECKUX 3a7a4.

OcHOBHOE BHUMaHHUE CIIEyeT VYACIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B TPUMEHEHUH TPUTOHOMETPHUYECKOTO ammapara mpu
pEIIeHNY TEOMETPUUYECKUX 3a/1a4.

JJIMHa OKPYKHOCTH M ILIomaAb kpyra (11 4.)

[IpaBuiibHBIE MHOrOYrobHUKU. OKpYXKHOCTH, ONKCAaHHAs OKOJIO IPaBUIBHOIO MHOIOYTOJIbHMKA M BnucaHHas B Hero. Iloctpoenue
[IPaBUJILHBIX MHOIOYIOJIBbHUKOB. [{nuHa okpyxHocty. [lmomans kpyra.

OcHOBHasl 11€JIb — PACIIMPUTH 3HAHUE YYAIIMXCS O MHOTOYTOJIbHMKAX; PacCCMOTPETh MOHATHS JJIMHBI OKPYKHOCTH M IUIOIIAAN Kpyra u
(dbopMyIbl Ui UX BbIUMCIEHUS B Hauane Tembl 1aeTcs onpeeneHne NpaBUiIbHOT0O MHOTOYTOJIbHUKA U PACCMaTPUBAIOTCSI TEOPEMBI 00 OKPY’KHOCTSIX,
OMMCAaHHOM OKOJIO MPAaBWJIBHOTO MHOTIOYTOJIbHHKA M BNHMCAHHON B Hero. C MOMOIIBIO ONMUCAaHHON OKPY)KHOCTH pPEUIAlOTCs 3ajauyd O MOCTPOEHUH
MPaBWJIBHOT'O IIECTUYTOJIbHUKA U MPABWIIBHOTO 12-yroiabHUKA, €CIIU 1aH MPABUIbHBIN M-YTOJIbHUK.

@opMyiibl, BeIpaXkarolie CTOPOHY MPAaBUIBHOIO MHOIOYI'OJIBHUKA U PaJuyC BIIMCAHHOW B HErO0 OKPYXXKHOCTH 4e€pe3 pajuyC ONHUCAHHOU
OKPY>KHOCTH, MCHOJb3YIOTCS NMPHU BbIBOJE (HOpMYIN AJIMHBI OKPYKHOCTH M IUJIONIATU Kpyra. BbIBoJ ommpaeTcs Ha MHTYMTUBHOE MPEACTaBICHUE O
npezelie: Mpu HEOTPaHUYEHHOM YBEIUYEHUH YHCIIa CTOPOH IPAaBUIIBHOIO MHOTOYIOJIbHUKA, BIIMCAHHOIO B OKPYXKHOCTb, €0 IEPUMETP CTPEMHUTCS K
JUIMHE 3TON OKPYXXHOCTH, a IJIOIIA(b — K IUIOLIAAU KPYyra, OrpaHUYEHHOIO0 OKPYKHOCTBIO.

JBukenns (7 4.)

OtoOpaxkenue miockoctd Ha cebs. [lonstme nBuxenus. OceBas U LeHTpalibHas cummerpuu. [lapannensHbiii nepeHoc. IloBopoT.
Hanoxxenns n IBMKEHUS.

OcHOBHasl 1eNb — IO3HAKOMHUTHh YYalIMXCA C MOHSATHEM JBUXKEHHS W €ro CBONCTBaMH, C OCHOBHBIMHU BHUJAMH JBW)KCHHH, C
B3aMMOOTHOLIEHUSMH HAJIOKEHUM U IBUKECHHM.
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JIBuKeHHe TUIOCKOCTH BBOJUTCS Kak OTOOpakeHHME IUIOCKOCTH Ha  cebsl, cCoXpaHsIollee pacCTOSIHUE MEXAy Toukamu. llpu
PacCMOTPEHMH BUJOB JIBUKEHHII OCHOBHOE BHHMAHHE YJENsIeTCS MOCTPOCHHIO 0Opa3oB TOYEK, MPSMBIX, OTPE3KOB, TPEYTOJbHUKOB MPU OCEBOU U
HEHTPAJIbHOW CUMMETpPHUSX, MapalieIbHOM TepeHoce, moBopore. Ha a¢dekTHhIX mpumepax NOKa3bIBacTCs NPUMEHEHHE ABIKECHHH NMpPU PELICHUU
reoMeTpuyeckux 3agad. IloHsTHE HANOXKEHUSI OTHOCUTCSA B JAHHOM KYpCE K YMCIY OCHOBHBIX NMOHSATHH. [[oKa3bIBaeTCs, YTO MOHATUS HAJIOXKEHUS U
JBYDKEHUS SIBIISIIOTCS SKBHBAJCHTHBIMU: JTI000€ HAJIOKEHHE SIBIISICTCS JBIKEHHEM IUIOCKOCTH M 00paTHO. V3ydyeHue n0Ka3aTelbCTBA HE SIBISCTCS
00s13aTeNbHBIM, OJJHAKO CIIEAYET PACCMOTPETh CBS3b MOHATHI HATOKEHUS U JIBUXKCHUS.

HauvanbHble cBeleHns U3 crepeomerpu (4 4.)

[Ipeamer crepeomerpusi. Muororpannuk. [Ipusma. [apamnenenunen. Humuuaap. Konyc. Chepa u map.
OcHOBHasl L1€Ib — IO3HAKOMUTD YYaLIUXCS ¢ MHOTOTPaHHUKAMU; TEJIAMH U IOBEPXHOCTSIMHU BPALLICHUSL.
006 akcuomax reomerpun (1 4.)
006 akcuoMmax miuaHumMeTpuu. Hekotopsle cBeieHUs: O pa3BUTUN T'€OMETPUN
OcHoBHas 11e71b — J1aTh OoJee TI1yOOKOe MPEeACTaBIeHNE O CUCTEME AKCHOM TUIAHUMETPUHU U aKCHOMAaTHUYECKOM METOJIe

IHoBTOpenue (10 4.)

[Tapannensubie npsmbie. TpeyronbHukH. YeTbipexyroabHUKU. OKPYKHOCTb.
OcHoBHas 11€7Tb — UCIOIH30BATh MATEMATHUECKUE 3HAHUS IJIs1 PEIICHUS PAa3JIMUYHBIX MATEMAaTHUYECKUX 3a7a4

YueOHO-TeMaTHUYECKHIi IIJIaH

S kaace
HanmeHnoBanue pa3jneia, TeMbl MoayJab BoCIUTATEIbHOM KouuvecTBo Tunbl OHEHOYHbIX
nporpammbl «IIkoJbHBIH YPOK» 4yacos ( Bcero) npouexyp
IloBTOpeHune 4
JIuaun 125 net co nHsS poxKACHUSL 7
B.JI.I'onuapoBa
HarypanbHbie uncna 130 et co aHS pOKACHUS 11 Bxonnas
N.M.Bunorpanosa KOHTpOJIbHAs paboTa
JleficTBUS ¢ HATYpaTbHBIMU YUCITAMH 100-netre co qHS pOKICHUS aKajeMuKa | 25 KonTtponpHas padota
Poccuiickoii akagemMmuu 00pa3oBaHus KonTpomnpHas pabota
Opnnaunesa [I.M
Hcnonbs3oBaHne CBOWCTB IEWCTBUI MPU BHIYMCICHUIX BcemupHblii 1eHb MaTEMaTUKU 12 KonTponpHas pabora
MHOroyronbHuKH 7
JlenumocTts uncen 14 KonTpomnpHas pabora
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TpeyrojbHUKU U YETBIPEX YT OJIbHUKHU

OOBIKHOBEHHBIE IPOOH 20 KonTponbHas pabora
JleiicTBus ¢ qpoOsMu Henens matremaTuku 34 KoHTtposbHas pabota
MHororpaHHuKH 9 BIIP
TaOnuis! U 1uarpaMMel 8
[ToBTOpEeHME 11 KoHTtposbHas pabota
Wtoro 170 10
6 kiIace
Hanmenoanue pasnena, TeMbl Mopyne BocnuTaTenbHOU nporpaMMsl «I1IKoabHBI YPOK» Konungectso N3 Hux
4acoB ( BCETr0) | KOHTPOJIbHBIC
paboThl
JlpoOu ¥ IPOIIEHTHI 20 KontponbHas
paborta
KonTponbnas
pabora
[IpsiMble Ha TIJIOCKOCTH U B IPOCTPAHCTBE 125 net co nus poxxaenus B.JI.I'onuapoBa 6
JlecsitTuunble qpodu 130 net co aus poxxaenust 1.M.Bunorpanosa 8
JleHcTBUS ¢ AECATUYHBIMU APOOSIMU 100-netue co aHs poxaeHus akanemMuka Poccuiickoit 32 KoHnTponsHas
akaziemMuu oopazoBanus Jpanuena [1.M pabora
KoHnTponsHas
pabora
OKpYy>KHOCTb BcemupHslii 1eHb MaTeMaTHKU 8
OTHOIIEHUS U IPOLIEHTHI 16 KonTtponbHas
paborta
Cummerpus 8
Bripaxkenusi, popmyiibl, ypaBHEHUS 15 Kontponbnas
pabota
[ensie uncna 14 Kontponbhas
pabota
MpuosxectBa. KomOnnaTopuka Henens matemaTtuku 8
PamuonannHbIE Yncia 16 BIIP
MHOTOoyroJbHUKH U MHOTOI'PaHHUKH 9
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Hrorosoe noBTropeHue 10 KoHnTponbHas
paborta
Wtoro 170 9
7 KIIACC (anredpa)
HanmeHnoBanue pasnena, TeMbl Moaynb BOCIUTATENbHON TPOTrpaMMBbl KonuuectBo N3 Hux
«IIKOIBHBIN YPOK» 4acoB KOHTPOJIbHBIE
( Bcero) paboThl
JpoOu 1 mpOLIeHTHI 11 2
[Ipsimast 1 0OpaTHas MPONOPIUOHATBHOCTH 125 net co nus poxaenus B.JI.['onuaposa 8
Beenenue B anredpy 130 net co aus poxaenuss 1.M.Bunorpanosa 8 1
VYpaBHeHUs 100-neTre co AHS POKIEHUS aKaJeMHUKa 11 1
Poccuiickoii akagemMun o0pa3oBaHust DpIHUEBA
[1L.M
Koopaunats! u rpaduxu BceMupHbIi IeHb MaTEMATHKH 14 1
CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM 9 1
MHorouseHbI 16 1
PaznoxeHnrne MHOTOYIEHOB Ha MHOKHUTEIHN 17 1
YacToTa 1 BEpOSTHOCTH 5
[ToBTOpenue. ToroBast KoHTposibHas paboTa 3a kypc 7 [Henmens marematuku 3 1
KJjlacca
Hroro 102 9
7 KJIACC (reomeTtpusi)
Ne  |Haumenosanue pazoenoe u mem Moy BociuTarenbHOM mporpaMmsl «LIkonbHbIN |Beezo uacoe Konmponvnuie
n/n YPOK» adomul
1 HauanbsHble reomMeTprYecKue CBEACHUS 10 1
2 TpeyrosbHUKN 125 ner co nus poxaenus B.JI.I onuaposa 17 1
3.  |IlapamnenbHble IpsiMble 130 net co nua poxaenus .M.Bunorpanosa 10 1
4 CooTHoIIeHHs MeX 1y CTOPOHAMU U YIrilaMu 18 2
TPEYroJIbHUKA
5.  |IToBTOpeHue. 10 1
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Peseps 3
Hroro: 68 6
8 kaacc (aaredpa)
Ne Tema Monayns BOCHHMTAaTE€IbHON IMPOTPAMMBbI Kosnue KonTpoJbHble
«I1IxOJIBHBIN YPOK» CTBO 4aCOB padoTbI
1 [ToBTOpeHune marepuana 2 .
7
KJiacca.
2 AnreOpandeckue 1poou 125 JeT co JTHS POXKIICHUS 18 KonTponbsHas
B.JI.I'onuaposa pabora
KonTponbnas
paborta
3 KBagparueie kopHU 130 Jer co JHS POXKIEHUS 15 Kontponbhas
.M.BuHorpanosa pabora
4 KBanparuble ypaBHeHUsI 100-neTre co AHSA POXKICHHS aKaJIeMHKa 19 KonTpoabHas
Poccuiickoil akanemMun oOpa3oBaHus DpAHHEBA paboTta
[1.M KoHntponbhas
pabora
5 CucteMbl ypaBHEHHH BcemupHblii 1eHb MaTeMaTUKU 20 KonTponpHas
paborta
6 OyHKIMH 14 KoHnTponbHas
paborta
7 BepositHOCTB u Henenst maremaruku 9 BIIP
CTaTUCTHUKA
8 Hrorosoe nosropenune 5 KonTtponbHas
paborta
102 9
Hroro
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8 KJIACC (reometpusi)

Hazpanue TeMbl Monynp BOCOUTATEIbHON IPOrpaMMBbL KonuuectBo uacos KoHnTponbHBIE pabOTHI
«[IIkONBHBII YPOK»
UeThIpexyTroabHIKH 14 1
[Tnomane 100-metue co OHA  POXKACHUS 14 1
aKajeMHKa Poccwuiickoit aKaJeMUH
oOpazoBanus Opauuesa [1.M
[TooOHBIE TPEYTOIBHUKHU BcemupHslit 1eHs MaTEMaTHKU 19 2
OKpyKHOCTh 17 1
[ToBTOpenue 4 1
Hroro 68 6
9 kaacc (aareopa)
Ne | Tema Monyinb BOCOUTATEIbHON TPOTrPAMMBbI KosnunuectBo KourtpoJabubie
«IIIKOIBHBIN YPOK» 4acoB padoThI
[loBTOpenue marepuana 7-8 kinacca. 2
1 | HepaBeHcrsa. 125 net co nHS poKACHUS 19 2
B.JI.I'onuaposa
2 | KBagpatnuHas QyHKITHSL. 130 neT co AHS pOKACHUS 20 1
N.M.Bunorpanosa
3 | YpaBHECHHS U CHCTEMBI ypaBHEHUH. 100-yeTue co AHS pOKICHUS aKajeMuKa | 25 2
Poccuiickoii akagemun o0pazoBaHUs
Opnuuesa [I.M
4 | ApudmeTrrueckas ¥ reOMETpHUYECKasi IPOTPECCUH. BceMmupHBIii 1eHb MATEMAaTUKH 17 1
5 | Crartuctuka u BEpOsSTHOCTb. Henens matemaTtuku 6
[ToBropenue. Pemenue 3a1au no Kypey aiaredps! 7-9 13 1
Hroro 1024 7
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9 kaacc (reomeTpusi)

Ne n/mt Tema Mopynpe BOCIUTATENBHOU IPOTPaMMBbI Koxn-Bo Komunyectso
«IIIKOJIBHBIN YPOK» 4acoB KOHTPOJIbHBIX PabOT

1 IloBTOpEHME Kypca reoMeTpuu 8 Kiacca 2

2 Bexkropsl 9 1

3 Meroxa KoopArHAT 10 1

4 CooTHoOIIEHNS MEX 1y CTOPOHAMU U YIiIaMu 125 ner co nua poxaenus B.JI.I'onuaposa 14 1

TpeyrojabHuka. CKalsipHOE IPOU3BEIEHUE BEKTOPOB
5 JInuHa OKpyXKHOCTH U IUTOLIaAb Kpyra 130 et co aHS pOKACHUS 11 1
N.M.BuHorpanosa

6 JIBrxenus 7 1

7 HavanpHble cBeIeHUS U3 CTEPEOMETPUU 4

8 OO0 akcmoMax reoMeTpuu 1

9 Hrororoe moBTopeHue 10 1
HUtoro 68 6
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YuyeOHO-MEeTOANUYECKOE 00ecIeUueHue:

Ne n/m HaumeHoBaHMe 00b€KTOB M CPeICTB MaTePHAJIBLHO-TEXHHYECKOr0 o0ecnevyeHns
1. JIutepartypa sl yuuTeIs
1.1 KHHTA O] peIaKIueit
«Martematuka 5 » YueOHUK a1 5 kiacca oOmieoOpasoBaTenbHbix opranm3anuii /I'.B. Jopodees, C.b. Cysopora, E.A. Bynumosuu u np; mon
pen. I'.B. lopodeera, N.®. lllapriruna.-M.: [Ipocsemienue, 2015r.

1.2 KHHTa [0 PeaaKiuei

Maremaruka 5-6 xi. Kontponpable paboTel. K yueOHomy komruiekty moxa pemakiueit 1'.B. [lopodesa, 1.®. [apeirmaa. Metoamdaeckoe
nocooue. — M.: [Ipoceemnienue, 2013r.

1.3 KHHUTa, aBTOPOB OOJIBIIE TPeX

PaGouas Tetpanp ais S kmacca o0mieoOpazoBaTenbHbIX yupexkaenuii /I.B.Jlopodees, JI.B.Ky3nenosa u ap. — M.: [Ipocsemenne, 2015r.

1.4 Maremaruka. JlumakTnaeckre MaTeprasl I 5 kiacca obmeoopazoBatenbHbIX yupexaeanit /[.B. Jopodees, JI.B. Ky3nernosa, C.C. Munaesa
— M: IlpocBenienue, 2015r.

1.5 [Iporpamma mo MaTemaTuke AJisi 5 kiacca, aBTopbl-coctasurenu [.B.Jlopodees, U.®.1lapeirun, C.b.CyBoposa, E.A.bynumoBuny,
JI.B.Ky3nenosa, C.C.Munaesa, JI.O.PocioBa( Maremaruka. Coopuuk padouux mporpamm (PI'OC) . 5-6 kmaccel: mocoOue s yauTenen
o0mieobpasoBar. yupexaenuii/ coct. T.A . bypmuctpora —2-¢ uzn., non. — M.: [Iposcemenue, 2012)

1.6 Beruucinsiem 6e3 ommnbok. PaboTsl ¢ camonpoBepkoii st yaamuxces 5-6 kinacco/C.C.MunaeBa — M.:M3znarenscBro «9K3amen», 2010.

1.7 Maremaruka 5-6 k1. Ycrable ynpaxuenus./ C.C.MunaeBa — M.:[Ipocsenenue , 2011;

2. JlutepaTypa Ayl yYeHHKa

2.1 KHHTA MO0 pelaKkineit

«Martematuka 5 » YueOHHK 15 5 Ki1acca o0mieoopa3oBarenbHbix opranusanuii /I'.B. Jlopodees, C.b. CyBoposa, E.A. Bynumosuu u 1ip; nox
pen. I'.B. lopodeera, N.®. [llapsiruna.-M.: IIpocsenienue, 2015r.

2.2 KHHTa, aBTOPOB OOIIBIIIEe Tpex

Pabouas Terpans mis S kinacca o0ieoOpaszoBaTensHbIX yupexkaenuii /I.B.Jlopodees, JI.B.Ky3nenosa u n1p. — M.: IIpocBemenue, 2015r.

3. Texnnueckue cpeicTa 00yueHus

3.1 KommeroTtep

3.2 MynbTUMETUAHBINA TTPOEKTOP

3.3 OkpaH

3.4 Be6 xamepa

4. DJIeKTPOHHBIE 00Pa30BaTEIbHbIE PECYPCHI

4.1 HammenoBanue caiiToB ¢ www.1september.ru
. www.math.ru
. www.allmath.ru
o wWww.uztest.ru
. http://schools.techno.ru/tech/index.html
. http://www.catalog.alledu.ru/predmet/math/more2.html
. http://methmath.chat.ru/index.html
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. http://www.mathnet.spb.ru/

4.2

HawnmenoBaHme 37€KTPOHHBIX TOCOOUT:
1)(;muuen3uonnsie DOP)

Martematuka (Ouznon) « OyHKIHMU U TpadUKH»
Maremaruka (I[ImanumeTpws)

Anrebpa 7-9 «IIpocBemenne»

Ypoxku no reomerpun 7 k1. «Kupunn u Medoamiix»
YpOoKH 110 TeOMETPUH 8§ KII.

Maremaruka 5-6 k1. «IIpocBerenuey

Ypoxku anredpst 7-8 k1. «Kupumn u Medoamii»
Kypc matemaruku 21 Beka «Meaua xay3»

1C: mkomna, matemaruka 5-11 knace mpaktuxyMm JI.51. bopeBckwit
2) mpe3eHTaluu:

1. Ortpe3sok. JlnuHa oTpeska

2. HarypanbHbie uncna

3. W3 ucropun cucteMbl CUNCIICHUS

4. OxpyrieHne HaTypaJbHBIX YUCET

5. Uucno Hynb

6. CroxeHue HaTypalbHBIX YHCET

7. BrrunTanne HaTypagbHBIX YUCET

8. CroxeHue 1 BBIYMTAaHHE HATypabHBIX YHCEI

9. YMHOKEHHE U JIeIeHHE HAaTypaJIbHBIX YHCEI

10. [lepeBon yciioBus 3aauyi HAa MaTEMAaTUIECKU S3bIK
11. 3anayn Ha ypaBHUBaHHE

12. YCTHBIN cueT (HaTypasIbHbIE YUCIIa)

13. O0001IeHHBIN YPOK: HaTypaJIbHbIE YUCIIA U LIKAJIBI
14. VYroJ, BUBI yIioB

15. Tpancnoptup

16. Jenvrenu u KpaTHbIE

17. TpeyrosbHUKY U UX BUJIBI

18. [Inomane npsAMoyroasHIKA

19. 3anaun Ha pazpe3aHue U nepeKpauBaHue Guryp
20. Honu u 1pobu

21. CpasHenue apodeit

22. CrnoxxeHue 1 BEIYNTaHHE OOBIKHOBEHHBIX Apo0ei
23. YMHOXKEHUE U elieHre 0OBIKHOBEHHBIX Apo0ei
24, OOBIKHOBEHHBIE JPOOH. 3aKpeTieHHE

25. KBH «/IPOBI1»

26. YcrHslii cuet (apobn)
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217. I'eomeTpuyeckue Tena

28. [Mapamienenumnen
29. 3amanus s YCTHOM pa0oTHI To TeMe «Pa3BepTKu»
30. [Hapags
31. JlnarpamMmbl
5. Oo6opynoBanne
51 YdeHnuuecKue CTOJIbI IByXMECTHBIE C KOMIIGKTOM CTYJIbEB
5.2 CroJ1 yYUTENbCKHUH CO CTYJIOM
5.3 Ilkads! g XxpaHeHNs1 y4eOHUKOB, TUIAKTHYECKAX MaTePHaJIOB, TOCOOHH
5.4 Tym6a st Tabuuig
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