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IHosicHUTEJALHAA 3aIIHCKA

Hacrosimass mnporpamma BHEYpOUYHOW JACSATENBHOCTH COCTaBJI€HAa B COOTBETCTBUU C
TpeOOBaHUSMU K pe3yJIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMs M pacCuMTaHa HA 2 4 B HeIemo, 70 4acoB B TOJI.

[Iporpamma kypca BHeypouHou aesitenbHOcTH «lloaroroBka k OI'D mo maremaruke» st 9
KJIacca COCTaBJIEHA CaMOCTOSITENIbHO.

JlanHas nporpamma paccurTaHa Ha OJArOTOBKY 00ydaroUuxcs K caade 3x3amena B popme OI'D
B COOTBETCTBUU C TPeOOBaHUSAMHU, MPEAbSIBISIEMBIMH HOBBIMH O0pa30BaTEIbHBIMU CTaHAAPTAMH.
OOyuenne moTpeOyeT OT yYallMXCs YMCTBEHHBIX M BOJIEBBIX YCWIMIA, Pa3BUTOTO BHUMAaHWUS,
BOCIUTAHMSI TaKuUX KayecTB, KaK aKTUBHOCTb, TBOpYECKas WHUIMATHBA, YMEHUN KOJUIEKTHBHO-
[I03HABATEJILHOIO TPY/a.

JlanHast mporpamMma MO3BOJISIET JTUKBHIUPOBATEH MPOOEIT U MOATOTOBUTH OOYYAIOIINXCS K cllaue
I'MA.

Oco0eHHOCTh Kypca COCTOUT B TOBTOPSHHH, 3aKPETUICHUU U YTITyOJICHIH 3HAHUH 110 OCHOBHBIM
paszeniaM MIKOJIBHOTO Kypca MaTEMATHKH C MTOMOIIBIO Pa3INYHBIX IIU(PPOBBIX 00pa30BaTEIbHBIX
pecypcoB; (pOpMHpPOBAHUU yMEHHUsS OCYIIECTBISATH Pa3HOOOpa3HbIE BUABI CAMOCTOSITEIHHOM

NesITeNIbHOCTH ¢ IU(PPOBBIMU 00pa30BATEIBHBIMU PECYPCAMU; PA3BUTHSI CAMOKOHTPOJISI 1 CAMOOIICHKH
3HAHUWA C TIOMOIIBIO PAa3IMYHBIX (QOPM TECTHPOBAHUS; (POPMUPOBAHUSA Y YHAIIUXCS EIOCTHOTO
MIPEJICTaBJICHHS O TEME, €€ 3HAUCHUS B pa3zielie MaTeMaTUKHU, CBSI3U C APYTUMHU TeMaMu; (GOpMUPOBAHHUS
AQHAJIMTUYECKOTO MBIIIJICHUS, PA3BUTHE MAMSTH, KPYro30pa, YMEHHs MPEO0JI0JIeBaTh TPYAHOCTH MpU
peuieHnn OoJsiee CIOKHBIX 3a7ay; OCYILECTBICHUM pabOThl C JOIMOJHUTENBHON JIUTEPaTypoii;
aKIIEHTUPOBAHWY BHUMAHUS YJAIIUXCS HA €AMHBIX TPEOOBAHUSIX K IMPaBUIaM O(QOPMIICHHS Pa3TMIHBIX
BHUJIOB 3aJIaHMM, BKJIIOYAEMBIX B WTOTOBYIO aTTECTAIlMIO 32 KypC OCHOBHOM IIKOJIbI; PacIIUpEHUU
MaTEeMaTUYeCKUX MPEJICTABICHUN Y4alIuXCs MO ONMpeaeI€HHbIM TeMaM, BKIIOYEHHBIM B MPOTPaMMBbI
BCTYNMUTEIBHBIX 9K3aMEHOB B JIPYT'He TUIIbI Y4eOHBIX 3aBEICHUM.

1. Ilnanupyemble pe3yJibTaThl 0CBOECHHS NPOrpaMMbI Kypca

Jluunocmuvie pe3ynbmamoi:

¢ OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTh K CaMOpAa3BUTHUIO U
caM000pa30BaHUI0 Ha OCHOBE MOTHBAIlMM K OOYYEHHIO M IO3HAHUIO, OCO3HAHHOMY BBIOOPY U
MOCTPOCHMIO JlallbHEHNIIEeN HHANBUAYAIbHOW TPAEKTOPUHU 00pa3oBaHMs Ha 6a3e OPUEHTHUPOBKU B MHUpeE
npodeccuit 1 npodhecCuOHATBHBIX MPEANOYTEHUHN, C YYETOM YCTOMUUBBIX IO3HABATEIbHBIX HHTEPECOB,
a TaKk)Ke Ha OCHOBE ()OPMUPOBAHMSI YBAKUTEILHOI'O OTHOLLICHUS K TPYLY.

e ®opMUpOBaHHUE LEIOCTHOTO MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

Pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH.
e OcBOEHUE COIUATBHBIX HOPM, ITPABHII TOBEICHUS, posiel U (OpM COLIMATBLHON KHU3HU.

e Pa3BuTHE MOPaAJBHOIO CO3HAHMS U KOMIETEHTHOCTH B PEIIEHUH MOPAJIBHBIX MpoOJieM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, (POPMHPOBAHUSI HPABCTBEHHBIX UYBCTB U HPABCTBEHHOI'O INOBEIEHUS,
OCO3HaHHOTO ¥ OTBETCTBEHHOI'O OTHOIIEHUS K HDABCTBEHHBIM ITOCTYIIKAM.

e GopMHpOBaHNE KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIIEHUU M COTPYTHHUYECTBE.

e ®opMHpOBaHUE CIIOCOOHOCTH K 3MOIMOHAIBHOMY BOCHPHUSATHIO MaTeMaTHYECKHX OOBEKTOB,
3a/1a4, peLeHUl, PacCyKACHUN

Memanpeomemnmvie pe3yromamul 00yueHus

Pezynamuenvie YY/|

® OMpeNIeNsITh COOCTBEHHBIE MPOOIEMbl W TMPUYUHBI WX BO3HUKHOBEHHs] TpU padore ¢
MaTeMaTUYeCKUMHU O0BEKTaMH;

e popmMynMpoBaTh COOCTBEHHBIE BEPCUM HIIM MPHUMEHSATH YK€ U3BECTHBIE (DOPMBI I METOMBI
pellleHrsT MaTeMaTH4ecKoi mpoOieMbl, (OPMYyIUPOBATh MPEAMOIOKEHUS U CTPOUTH THUIIOTE3BI



OTHOCHUTENIbHO paccMaTpuBaeMOro OO0bEKTa M MPEABOCXMILNATh pe3yibTaTbl CBOEH ydeOHO-
M03HABATEIBHOM IESTETLHOCTH;

e OMpeNesATh IYyTH JOCTHXKEHHS 1efiell M B3BEIIMBATh BO3MOXHOCTH pa3pelieHus
OTIpe/IeNICHHBIX Y4eOHO-MTO3HABATENIbHBIX 337ad B COOTBETCTBHH C OINPEACIICHHBIMH KPUTEPUSMU U
3aJjauamu;

® BLICTPaUBaTh COOCTBEHHOE 00pa3oBaTENbHOE  MOJMPOCTPAHCTBO Uil pa3pellieHHs
OIIPEJICIEHHOT0 KpyTa 3a/ad, ONpeNeNATh M HaXOAUTh YCIOBHSA ISl pealu3aluil WA U IUIaHOB
(camooOyueHue);

® CaMOCTOATENIBHO BBIOMPATh CpeAH MpPEUIOKEHHBIX pecypcoB Haunbonee 3(h(eKTuBHBIE H
3HAYUMBIC TIPH PabOTE C ONPEICICHHON MaTeMaTHIECKOW MOJICTIBIO;

® yMETh COCTaBJIAThH IUIaH pa3pellieHusl ONpEeIesIeHHOrOo Kpyra 3ajay, HCMOJb3ys pa3iudyHbIe
CXEMBbI, PECypChl MOCTPOCHMS AUarpamMm, MEHTAJIbHBIX KapT, MO3BOJISIONIMX MPOU3BECTH JIOTHKO -
CTPYKTYPHBIN aHAIU3 3aa4H;

eyMETh IIJIAHUPOBAaTh CBOW OOpa30BaTENbHBIA MapUIPYT, KOPPEKTHUPOBaTbh U BHOCHTH
orpezieNieHHbIe U3MEHEHHsI, KAYECTBEHHO BIIUSIOLINE HA KOHEUHBIN MPOIYKT yueOHO-1103HAaBATEIbHON
JeSATeIbHOCTH;

® yMEHHE KAa4eCTBEHHO COOTHOCHUTH CBOM JEWCTBUS C MPEABKYIIAEMBIM HTOrOM YyueOHO-
MO3HABATEIBHON JIEATEIbHOCTH TMOCPEICTBOM KOHTPOJS M IJIAHHUPOBAaHUS Y4eOHOro mpoiiecca B
COOTBETCTBHUH C U3MEHSIOIIUMHUCS CUTYaIIUSIMH, TIPUMEHIEMBIMU CPEJICTBAMH B (JOPMAMHU OpTaHU3aLuU
COTPYJIHUYECTBA, a TAK)KE WHIUBUAYATbHON PabOTHI Ha YPOKE;

® yMEHHE OTOMPATh COOTBETCTBYIOIIME CPEICTBA PEATU3AIINH PEIICHUS MAaTEMaTHYECKHX 3a/1a4,
noa0upaTh WHCTPYMEHTHI JUIS OLIEHUBAHHWS CBOCH TpaeKTopuu B paboTe C MaTeMaTHYeCKUMHU
MOHATUSIMHA U MOJICTISIMU;

Ho3naeamenvnvie YY/[

® yMEHHE ONpEIENSATh OCHOBOIOJATaollee MOHATHE M MPOU3BOIUTH JIOTUKO-CTPYKTYPHBIH
aHaJN3, ONPEACIATh OCHOBHBIC NMPH3HAKH M CBOMCTBAa C MOMOIIBIO COOTBETCTBYIOUIMX CPEJICTB U
UHCTPYMEHTOB;

® yMEHHE MPOBOIUTH KiIaccuPHKauio 00bEKTOB Ha OCHOBE KPUTEPHUEB, BBIACIATH OCHOBHOE Ha
(oHE BTOPOCTETIEHHBIX JTAHHBIX;

® yMEHHE MPOBOJUTH JIOTUYECKOE PACCYXJICHHE B HAMpPaBICHUH OT OOIIMX 3aKOHOMEpPHOCTEH
M3y4aeMoM 3a7auu 0 YaCTHBIX PACCMOTPEHUN;

® YMEHHE CTPOUTH JIOTMYECKHE PACCYXKIEHHS HAa OCHOBE CHCTEMHBIX CPAaBHEHUH OCHOBHBIX
KOMITOHEHTOB M3y4aeMOTr0 MaTeMaTHYECKOTo pasfelsia WM MOJIENH, TIOHATHS MIIM KJIAcCOB, BBLACIISSA
OIpeJIeJIEHHbIE CYILECTBEHHbIE TPU3HAKH WM KPUTEPHH;

® YMEHHE BBISBISITh, CTPOUTH 3aKOHOMEPHOCTB, CBSI3HOCTB, JIOTHYHOCTH COOTBETCTBYIOIIUX
[ENOYeK pacCyKICHHH Tpu paboTe ¢ MaTeMaTHYeCKHMMH 3aJadyaMH, yYMETh IOJAPOOHO M CXKAaTo
NPEJCTABIATh JETAIU3alMI0 OCHOBHBIX KOMIIOHEHTOB NPH JJOKA3aTeIbCTBE MOHATHIA U COOTHOLIEHUH
Ha MaTEMaTUYECKOM SI3BIKE;

® yMEHHE OPTaHU30BHIBATh MOUCK M BBISABIATH MPUYUHBI BO3HUKAIOIIUX MPOIIECCOB, SIBICHUM,
Haubosiee BeposITHbIE (DAaKTOPBI, MO KOTOPBHIM MaTeMaTHMYeCKHE MOJEIM U OOBEKTHl BeAyT cedsi Mo
OTIpEeICIEHHBIM JIOTHYECKUM 3aKOHAM, YMETh MPHUBOANUTH MPUYUHHO-CIICICTBEHHBIH aHATN3 TIOHSATHIA,
CYXJICHHUI U MaTeMaTUYECKUX 3aKOHOB;

® yMEHHE CTPOWTH MAaTEeMAaTHYECKYl0 MOJENb TIPU 33aJaHHOM YCJIOBUH, O0JIaJaromei
OTIpENICICHHBIMH ~ XapaKTePUCTUKaMU OOBEKTa TPU HAIWYHHM  ONPENEICHHBIX KOMIIOHEHTOB
(bopMHpyIOLIETrocs MPenoaaraéMoro MOHATHS U SBICHHUS;

® YMEHHE TEPEBOJIUTh TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTaBJISIFOIIYI0 MaTeMaTHYECKOM
3aJ]auy Ha SI3bIK rPa)uIecKoro 0TOOPaKEHUs - COCTaBICHUS] MATEMaTUYECKOW MOJIENH, COXPaHSIOIIeH
OCHOBHEBIE CBOMCTBa M XapaKTEPUCTHKH;

e yMEHHE 3aJaBaTh IUJIaH pEIICHHs MaTeMaTU4YeCKOM 3aJaud, peaii30BHIBATH AITOPUTM
JeWCTBUH Kak MOIIaroBOM HHCTPYKIMHU JJIsl pa3pelieHus yueOHO-1103HaBaTeIbHON 3a/1a4H;

® YMEHHE CTPOUTH JIOKA3aTEILCTBO METOIOM OT IMMPOTHUBHOTO;



e yMeHHE pPaboTaTh C MPOOJIEMHOW CHUTYaIlMeH, OCYIIECTBISATh 00pa3oBaTENIbHBIA IPOIIEeCC
MOCPEJICTBOM TOMCKAa METOJOB M CHOCOOOB pa3pelieHHs 3a/adyd, OINpPENeNATh TI'PAaHHUIBI CBOEro
00pa3oBaTENHLHOIO MPOCTPAHCTBA;

® yMETh OPUEHTHUPOBATHCS B TEKCTE, BBISABIATH TJIABHOE YCIOBHE 3a/laydl U yCTaHABIUBATh
COOTHOILIEHHE PACCMATPUBAEMBIX O0BEKTOB;

® yMEHHE NMEPEBOIUTh, HHTEPIIPETUPOBATH TEKCT B MHBIE ()OPMBI MpEACTaBIeHUs HH(OPMALIUK:
CXEMBI, TuarpaMmbl, rpaduyecKoe npeacTaBIeHUe TaHHBIX;

Kommynukamuenvie YY/[

eyMeHHE paboTaTh B KOMaHje, (OpMHUpPOBAHUE HABBIKOB COTPYAHHUYECTBA M Y4EOHOTO
B3aMMO/ICHCTBHS B YCIOBUAX KOMAaHIHOM UTPbl WIIK UHOU (hOPMBI B3aUMOIEHCTBUS;

® yMEHUE paclpelesiaTh pOJM W 3aJaud B paMKax 3aHATHS, (QOPMUPYS TaKKe HABBIKH
OpPTraHU3aTOPCKOT0 XapaKTepa;

® yMEHHE OIICHUBATh MPaBUJILHOCTh COOCTBEHHBIX ACUCTBUM, a TaKkKe NEATEIbHOCTH IPYTHX
Y4aCTHUKOB KOMaH/IbI;

® KOPPEKTHO, B paMKax 3aJad KOMMYHHKAIMH, (HOpMyIMpoBaTh W OTCTaMBaTh B3IJISIb,
apryMEHTHPOBATh JOBOJBI, BBIBOJBI, @ TAKXKE BBIIBUTATh KOHTPAPTYMEHTHI, HEOOXOIUMBIC IS
BBISIBJICHHSI CUTYAllMH yCTeXa B PEUICHUH TOM WM HHOW MaTeMaTUYeCKOM 3a/1a4H;

® YMEHHE TOJIb30BATHCSl MATEMATHIECKUMHU TEPMHUHAMU JIJIsl pEIICHHsI y4eOHO-TI03HABATEIbHBIX
3a/1a4, a TaKXKe CTPOUTh COOTBETCTBYIOIINE PEUEBbIC BHICKA3HIBAHUS HA MATEMATHUYECKOM SI3bIKE JUIS
BBICTPAWBaHUSI MATEMaTHYECKON MOJICIIH;

® yMETh CTPOUTh MaTEMaTHYECKHE MOJIEIH C MOMOIIBI0 COOTBETCTBYIOLIETO MPOTrPAMMHOIO
o0ecrniedeHus, CEpBUCOB CBOOOHOTO OTJAIICHHOTO JIOCTYIIA;

eyMETh TPAaMOTHO M 4YETKO, corjacHo mnpasmiam odopmiieHuss KMM-a OI'D 3aHOCHTH
MIOJTyYCHHBIEC PE3YJIbTATHI - OTBETHI.

IIpeomemnule pe3yromamei:

¢ popMupoBaHNEe HABBIKOB ITOMCKAa MaTEMaTHYECKOTO METOa, alrOPUTMA U MOMCKA PEIICHHS
3a/1auu B CTPYyKType 3ana4y OI'9;

¢ popMupoBaHUE HaBbIKA PEIICHUS OMPEEeIEHHBIX TUIOB 33/1a4 B CTPYKTYype 3ana4d OI'D;

eyMeHHE paboTaTh C Ta0dWIIAMH, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMHU; yMETh
npeoOpa3oBbIBaTh 3HAKW U CHMBOJIBI B JIOKA3aTeIbCTBAX M IMPHUMEHSEMBIX METO/AaxX i pelleHUs
o0pa3oBaTeNbHbBIX 3a7a4;

® yMEHUE IPUBOUTH B CUCTEMY, COIIOCTaBIATh, 00001IaTh U aHAJIM3UPOBATh HH(POPMALIMOHHbIE
KOMITOHEHTH MaTeMaTHYECKOT0 XapaKTepa M yMEeTh MPHUMEHSTh 3aKOHBI W TpaBHJIA JUIS PEIICHHUS
KOHKPETHBIX 3a/1a4;

® yMEHUE BBIIEIATH IVIAaBHYIO U U30BITOUHYIO MH(POPMALIMIO, TPOU3BOINUTH CMBICIIOBOE CXKaTHE
MaTeMaTHYeCKUX (PAKTOB, COBOKYIMHOCTH METOJIOB M CIIOCOOOB DEIICHHUS; YMETh IPE/ICTaBIATH B
CIIOBECHOM (popMe, HCIIOB3Ys CXEMBI M pa3IMyHbIe TaOJIUIbl, TPAQUKH U AMArpaMMBbl, KapThl TOHATUI
M KJIaCTepPhl, OCHOBHBIE UJICH U TUIAH PEIICHHS TOW WIM MHOW MaTeMaTHYeCKOW 3a1aquH.

2. Copep:xaHue Kypca

«IIpakTuKO-OopueHTHpPOBaHHBbIE 3aaHusa» OTpadoTka 3aaau Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduyeckoe MpeACTaBICHUE JAaHHBIX, IJIAH M CXEMa, W3BJICYEHUE HYKHOM
uHpopmanuu. I3MeHUnBOCTH MpH n3MepeHusx. Pemaromnye nmpasuia. 3aKOHOMEPHOCTH B U3MEHUYUBBIX
BeIMYMHAX. Beruncnenus u npeodpasoBanue BenuyuH. VcciaenoBanne MpoCcTeHIMX MaTeMaTHYECKUX
MOJICIIEN.

«Bbruuciienus: u npeodpazoBanus». Orpadotka 3agau Ne 6 KM OI'D.

Heiicmeun ¢ namypanvnoimu yuciamu

Cnoxenne # BBIYUTAHUEC, KOMIIOHCHTBI CJIOKCHHA W BBIYUTAHUA, CBA3b MCKAY HHMU,
HaXO0XJEHUE CyMMbl M Pa3HOCTH, U3MEHEHHE CyMMBbl M Pa3HOCTUM IPU W3MEHEHHH KOMIIOHEHTOB
CJIOKECHUA U BbIYUTAHUA.



YMHOKEHHE U JIeJIeHHE, KOMITIOHEHThI YMHOKEHUS U IeJICHUS, CBSI3b MEXly HUMU, YMHOXKECHHE
U CJIOKEHHE B CTOJIOWK, JACTICHUE YTrOJIKOM, IPOBEPKa pe3ysbTaTa C IOMOIIBIO TPUKUAKU U 00PaTHOTO
JIEUCTBUSL.

Yucnosvie sviparcenus

YucnoBoe BbIpaKeHHE U €ro 3HaYeHHE, MOPSAI0K BBIOJIHEHUS JEHCTBUIA.

/lpoou. Obviknosennvle opoou

Hons, gactb, 1poOHOE uncio, 1podk. IpobHoe yucio kak pe3ynbraT aeneHud. [IpaBusibHbie U
HETpaBUJIbHBIE IPOOU, CMEIIaHHAasA TPO0b (CMEIIaHHOE YUCIIO).

3anuch HaTypalbHOrO 4YHCla B BUJE ApoOM C 3aJaHHBIM 3HaAMEHATeleM, MpeoOpa3oBaHHe
CMEIIIaHHOW IPOOU B HEMPABUIIBHYIO JPOOh U HA0OOPOT.

[IpuBenenue apodeit k odmeMy 3HameHareno. CpaBHeHHE 0OBIKHOBEHHBIX APOOCH.

CrnoxeHre W BBIYUTAHWE OOBIKHOBEHHBIX JpoOed. YMHOXXEHHE M JeJIeHHe OOBIKHOBCHHBIX
TpoOei.

Apudmernueckre ISHCTBHS CO CMEIIaHHBIMU JIPOOSMH.

Apudmernueckue IeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobul payuonanuzayuu bl4UCIeHUU U UX NPUMEHeHUe NPU 8bINOTHEHUU 0etiCMEU.

Hecamuunvie opoou

[TpeoOpazoBaHue NECATUYHBIX IpoOciH B OOBIKHOBCHHBIC. CpaBHEHHE NECATHYHBIX IPOOCH.
CrnoxxeHue W BBIYMTAHHME ACCITUYHBIX ApobOeld. OKpyriieHHe AECATUYHBIX ApoOed. YMHOXKEHHE U
JeNIEHUEe JECATHUYHBIX JpoOei. [Ipeobpazosanue 00bIKHOBeHHBIX Opobell 8 Odecsamuuhbie OpoouU.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Payuonanvnsle yucna

MHoXecTBO paluoHanbHBIX uucen. CpaBHEHUE palMOHANBHBIX uuced. JledictBus ¢
palMoHAIBHBIMU YuciIaMu. [lpedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoosio.

JIpoono-payuonanshule gvlpasrceHus

[IpeoOpazoBanre OPOOHO-TUHEHHBIX  BBIPAKEHUH: CIOKEHUE, YMHOXCHHE, JICJICHHE.
Aneebpauueckas opobs. Coxpawenue aneeopauyeckux opooei. Ilpusedenue ancebpauyeckux opodeii k
obwemy 3namenamenio. Jlelcmaus c aneedpaudecKumu OpooAMU: CLOHCEHUe, BbIUUMAaHUeE, YMHONCEHUE,
OejleHue, 8036e0eHuUe 8 CINEeNeHb.

«/leficrBuTeIbHBIE YHCaa». OTpaboTka 3anau Ne 7 KM OI'D.

Payuonanvuwie uucna

N300pakeHue ynces Ha YUCI0BOM (KOOpIMHATHOM) psiMoit. CpaBHeHue yncen. Moyinb yucia,
reoMeTpuyecKas UHTeprnpeTanus Moayis yucia. JlecTBUS ¢ MONOKUTEIbHBIMU U OTPHULIATEIbHBIMU
qrciaMu. MHOXECTBO LENBIX YUCEIL.

Koopounama mouku

OCHOBHBIE OHATHS, KOOPOUHAMHBLU 1YY, pACCMOSAHUE MedHcOy moukamu. Koopounamer mouxu.

Hppayuonanvnvie uucna

[TonsiTve MppaMOHANBEHOTO Ynciia. Pacrio3HaBaHNe HPPALMOHAJIBHBIX YHCEIL.

MHnoocecmso OelicmeumenbHbIX Yuce.

«IIpeoOpa3oBanue ajredpanyecKux Bbipaxenunii». Orpadborka 3agau Ne § KUM OI'D

Hppayuonanvhole uucna

IlonsiTe wuppannoHanbHOro uyucia. Pacrno3HaBaHue WppauMOHAIBHBIX uuced. I[Ipumepsl
JI0Ka3aTeNbCTB B anredpe. Jlelicmaus ¢ uppayuoHaibHeIMU YUCIAMU: YMHONCEHUe, OelleHue, 8036e0eHlUe
6 cmeneno.

MHnooicecmso OeticmeumenvbHbix yuce.

«YpaBHeHHs H HepaBeHcTBa». OTpaboTka 3a1ay Ne 9 KM OI'D.

Pasencmea

YucnoBoe paBeHCTBO. CBOICTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

Ypasnenua

[TonsiTue ypaBHEHMsS U KOpHSA ypaBHEHUs. [Ipeocmasnenue o pagHOCUTLHOCMU YPAGHEHUI.
Obnacmo onpedenenus ypasHenus (001aCMb OONYCMUMbBIX 3HAYUEHUL NePeMEeHHOU).



Jluneiinoe ypaguenue u e2o Kopnu

Pemenune nuHeWHbIX ypaBHEHMH. Jluneiinoe ypaenenue ¢ napamempom. Konuuecmeo kopmeu
JIUHEUHO020 YypasHeHus. PeuieHue TuHetiHbIX YPABHEeHU ¢ NapamempoM.

Keaopammnoe ypagnenue u e2o kopnu

KBanparusle ypaBHeHus. HemonHble kBaapaTHble ypaBHEHUS. J[MCKpUMUHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyna KOpHEH KBaapaTHOTO ypaBHeHUs. leopema Buema. Teopema, obpammuas
meopeme Buema. PellleHne KBaJpaTHBIX YpaBHEHUM: HCIOJIb30BaHUE (OPMYIIBI NIl HAXOXKJIECHUS
KOpPHEH, 2paguueckuti memoo pewlenus, paslodceHue Ha MHOJNcUmeny, noooop KopHeu ¢
ucnonv3osanuem meopemovl Buema. Konuuecmso kopreii k6a0pamHnozo ypagHeHUs 6 3a8UCUMOCHU OM
e2o ouckpumunanma. buxeaopamnule ypasuenus. Ypaenenus, ceooumvle K TUHEUHBIM U KEAOPAMHbIM.
Ksaopammnuie ypasnenus c napamemponm.

/Jlpoono-payuonanvhsle ypagHeHus

Pemenne mnpocTedimmx apoOHO-IMHEWHBIX ypaBHEHWH. Peuwenue OpoOHO-pAYUOHANbHBIX
VPAHeHUII.

Memoowl pewienus ypagueHuil: Memoobl PABHOCUTbHBIX NPeoOpa308anuli, Memoo 3amMeHbvl
nepemennol, epaguyeckuii memoo. Hcnonvzosanue ceolicme hYyHKyull npu peulenuu YpasHeHull.

IIpocmetiwue uppayuonanvHvle ypagHeHus uoa ﬂf f (X) =a, \/f (X) = \/g (X) .

n
Vpasnenus suoa X = a.Ypasuenus 6 yenvix uuciax.

«BeposiTHOCTB coObITHII» OTpaboTka 3amay Ne 10 KUM OI'D.

Cnyuaiinvie coovimus

CnyualiHple ONBITHI  (IKCHEPUMEHTHI), JJIEMEHTapHbIE Cily4ailHble COOBITHS (MCXObI).
BepositHocTi  anemeHTapHBIX  coObiTmidi.  CoOBITMST B CIOyYalHBIX ~ DKCIEPUMEHTaX |
ONaronpusATCTBYIOLIUE d3JEMEHTapHble coObITHS. BeposTHOCTH ciydallHBIX COOBITUH. OMBITHI C
PaBHOBO3MOXXHBIMH ~ DJIEMEHTAapHBIMH  COOBITHsAMHU. KitaccMueckue BEpOSTHOCTHBIE ONBITHI  C
UCIOJIb30BaHUEM MOHET, KyOUKOB.

«@ynkuun u rpapukm». Otpadorka 3amad Ne 11 KUM OI'D.

Dyukyuu

IHlonamue ¢hynkyuu

JlekapToBBI KOOpIMHATHI Ha TIOCKOCTH. DOpMHUpOBaHUE MPECTABICHUNA O METalPEeIMETHOM
MOHATHH «KOOPAUHATHDY. CriocoObl 3aanusl PYHKIMNA: aHAIUTUYECKUH, rpaduyecKuil, TaOIUMYHBIN.
I'padux Gynkiun. [Ipumepsr G yHKIHMA, TOTy4aeMBbIX B IIPOIIECCE UCCIIETOBAHMS PA3IMYHBIX PEATbHBIX
MIPOLIECCOB U peleHus 3aa4. 3HauyeHne pyHKIuH B Touke. CBoiicTBa QyHKIMIL: 001acTh onpeaeeHus,
MHO’KECTBO 3HAUEHUH, HYJU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, YeMHOCHb/HEeYemHOCHb, TIPOMEKYTKH
BO3pacTaHus W YObIBaHUS, HauOOJbIllee U HauMeHbIee 3HaueHusa. VccnenoBanue ¢GyHKIMU 1O ee
rpaduKy.

Juneinas hynkyun

CpoiicTBa U rpaduk JuHEHHOW (QyHKUMH. YTIOBOM Kod(p¢uuumeHT npsimoi. Pacnonoxenue
rpaduka JUHEHHONH (QYHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOro Ko3(QUIMEeHTa U CBOOOIHOTO YJIEHa.
Haxoorcoenue xosghgpuyuenmos nunetinoti pynkyuu no 3a0aHHubIM YCLOBUAM: NPOXOHCOEHUE NPAMOU
yepes 06e MOUYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU uepe3 OAHHYI0 MOUKY U
napanieibHol OaHHOU NPSMOU.

Keaopamuunasa ¢pynxyusn

CeoiictBa u rpaduk KBagpatuyHod ¢QyHkuuu (mapabona). [locmpoenue 2paguka
K8AOpAmMu4HoU GyHKYuu no moukam

Oopamnasn nponopuyuoOHAILHOCMb

k
CrolicTBa QyHKIUH Y = K y== l'unepbomna.
X

«IMocaenoBareabHocTH U mporpeccum» Otpadotka 3agad Ne 12 KM OI'D. (1 gac).
Ilocnedosamenvnocmu u npozpeccuu



UucnoBas mocneaoBaTesibHOCTh. [IpuMepbl 4HMCIIOBBIX MOCIEN0BATEIBHOCTEH. beckoHeuHbIe
mocieAoBaTebHOCTH. Apudmernyeckas Mporpeccus U ee CBoicTBa. ['eoMeTpuueckas Mporpeccus.
Dopmyna obugeco uneHa u cymmvl N NEPBLIX YNEHO8 APUPMEMUUECKOU U 2eOMEeMPUYECKOU NPOCPeCCUli

«YucaoBbie 1 OyKBeHHbIE BbIpazkeHus». Otpadorka 3ama4d Ne 13 KM OI'D.

Yucnoevle u 0yKeeHHbIE BLIPAIHCEHUS

Bripaxkxenne ¢ nepeMeHHOH. 3HayeHUE BbIpakeHHUs. [lojacTaHOBKAa BBIPAKEHUH BMECTO
MEePEMEHHBIX.

Llenvie svipasicenusn

CreneHp ¢ HaTypaJdbHBIM IIOKa3aTesleM M ee cBoiicTBa. IIpeoOpazoBaHus BBIpaXKEHUH,
CoJiep KalllMX CTENEHU C HATypaJbHbIM [IOKA3aTEIEM.

OnnousneH, MHOTOWIEH. [IeficTBUS C OHOWIEHAMU U MHOTOYJIEHAMU (CJIOXKEHUE, BEIYUTAHUE,
yMHOKeHue). DOpMyIIbl COKPALIEHHOTO0 YMHOKEHUS: pa3HOCTh KBaJIpaToB, KBaIpaT CYMMBI M pa3HOCTH.
PasnoxeHrne MHOTOYJIeHa HAa MHOXKHUTEJIHM: BBIHECEHUE OOIIETr0 MHOXKHTENS 32 CKOOKH, TPYIIIUPOBKA,
npuMeHeHue GopMysl COKpaAIIeHHOro YMHOKeHUs. KBajgpaTHbIi TpexuiieH, pa3ioKeHnue KBaJpaTHOrO
TpexuieHa Ha MHOKHUTEIIHU.

«IIpakTHyeckue pacyersl no gpopmyaam» Otpadorka 3anad Ne 14 KUM OI'D

Bripaxkenue c¢ nepeMeHHOH. 3HaueHue BblpakeHHsA. lloacTaHoBKa BBIPaKEHUH BMECTO
[IEPEMEHHBIX.

Llenvie evipasricenun

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeseM M ee cBoiicTBa. IIpeoOpazoBaHus BbIpaXKEHUH,
COJIEPIKaIMX CTEIIEHH C HATYpaJIbHBIM I10KAa3aTEIIEM.

OpHowieH, MHOrowieH. JlelcTBUs ¢ OJIHOWIEHAMU M MHOTOWIEHaMU (CJIOKEHUE, BBIYUTAHUE,
yMHOKeHHe). DopMyJIbl COKPAIIEHHOI'O YMHOKECHHUS.

«Cucrembl HepaBeHcTB». OTpaboTka 3a71a4 Ne 15 KM OI'D.

Cucmemul nepaserncme

CuctemMbl HEpPaBEHCTB C OJHOM IEepeMEHHOW. PemieHue cuCTEM HEPABEHCTB C OJHOU
MEPEMEHHON: JIMHEUHBIX, Kgaopamubix. V300pakeHne penieHus: CUCTEMbl HEPaBEHCTB HA YMCIIOBOM
NpsIMOM. 3aNKCh pEelIEHUsI CUCTEMbI HEPABEHCTB.

«I'eomeTpuyeckue purypsol. Yriabm». Otpadotka 3agau Ne 16 KM OI'D.

Benuuunwi

Bennuuna yrina. I'panycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEIPEHHOr0 TpeyrosibHuKa. BHemHuit yron tpeyronbHuka. Cymma yrios
TpPEeYroJbHUKa

«I'eomerpuueckue gpurypsl. Jaunbn. Otpadotka 3agay Ne 17 KUM OI'D

Duzypol ¢ 2eomempuu U 6 OKPYIHcaouem mupe

['eomerpuueckas gurypa. BHyrpeHssis, BHenHss o6nactu purypsl, rpanuna. JInauu u odiaactu
Ha IIocKocTH. Beinyknas u HeBbinykias ¢purypsl. [Tnockas u Heruockas ¢purypsl. IloHsATHE BETUYUHBI.
Jnnna. VI3mepenue aiinHbl. EAMHULIBI U3MEpEeHUs JUITHHBI

Briienenne cBoicTB 00beKkTOB. @OPMUPOBAHUE MPEICTABICHUH O METANPEIMETHOM MOHITUN
«purypa». Touka, 0Tpe30K, IpsiMasi, J1y4, JOMaHasi, III0CKOCTb, YToJl, OMCCEKTpHCa yIila U €€ CBOWCTBA,
BH/IBI YTJIOB, MHOTOYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBas cumMeTpusi reomeTpudeckux uryp. LlenTpanbHas cuMMeTpusi TeOMETPUYECKUX QUTYp.

«Ilimomans MHOrOoyroabHuka». Orpadotka 3agau Ne 18 KM OI'D

H3mepenusa u eviuucnenus

[Tnomanu. dopmynbl MiomaAX TPEYroibHHUKA, MapajuieiorpaMma M €ro 4acTHBIX BHJIOB,
Tpanenuu, ¢opmyna ['epona, Gpopmyna Mmiomany BBITYKIOTO YETHIPEXYTOJIbHUKA, (GOPMYIIBI JUIUHBI
OKPY>KHOCTH M TIJIOLIAAH KpyTa



«HA3mepenus u Bpruuciaenus». Orpadotka 3aaa4d Ne 19 KUM OI'D.

H3mepenus u eviuucnenus

[Tnomanu. dopmynbl MIOMAAM TPEYroJbHMKA, MapajuleiorpaMMma M €ro 4acTHBIX BHUJIOB,
Tpaneuuu, (GopMmyia IUIOMIAAM BBITYKJIONO YEThIPEXYrojJbHHKA, (OPMYJbI AJUHBI OKPYXHOCTH H
wiomanay kpyra. Ilnomans npaBMiIbHOr0 MHOIOYrOJIbHHKA.

Teopema IIudaropa. TpuroHomerpudyeckue COOTHOLIEHHUS B MPSMOYTOJIBHOM TpPEYrOJbHHKE.
Tpuronomerpuueckue GyHKIUH yTia.

«Teopernyeckue acnektTb». OTpadorka 3amay Ne 20 KM OI'D.
Teopernueckue acnekThbl, TEOPEMbI, AaKCHOMBI, OIIpeIeIeHus], (POPMYJIbL, JIEMMBI.

3. TpeboBaHUs K YPOBHIO MOATOTOBKH YYAIIMXCSH

Hartypaabhble yncia. J[poou. PanuonanbHble yuciia

Buinycknux nayuumces:

® TIOHMMAaThb OCOOCHHOCTH JIECATUYHON CHCTEMbI CUMCIICHHUS,

®  ONEpPUPOBATH MOHATUSIMH, CBI3AHHBIMHU C JEIMMOCTbIO HATYypaJbHbIX YUCEN;

e BBHIpAXATh YHCIAa B DJKBUBAJICHTHBIX (opMax, BeIOMpas HamOoJIee TOIXOJANIYI0 B
3aBUCUMOCTH OT KOHKPETHOU CUTYAIlUH;

®  CpaBHUBATh U YIOPSAOYUBATH pAllMOHAIbHBIC YUCIIA;

®  BBINOJHATh BBIYUCIECHHUS C pPAlMOHAIbHBIMM YHMCIAMHU, COYETas YCTHbIE M IUCbMEHHbIE
MIPUEMBI BBIUMCIICHUHN, IPUMEHEHUE KaJIbKYIATOPA;

®  CMOJBb30BAaTh TMOHSATUS M YMEHUS, CBSI3aHHBIE C MPONOPLUUOHATBHOCTHIO BEIHYMH,
MPOIICHTaMHU, B XOJI€ PEIICHHS MaTeMaTHYEeCKUX 3a7ad W 3a]ad U3 CMEXKHBIX MPEIMETOB,
BBIIIOJIHATH HECIIOKHBIE MPAKTHYECKUE PACUETHI.

JeiicTBUTEeIbLHBIC Y CJIA

Buinycknux nayuumes:

®  HCIOJb30BATh HAYAIbHBIC MPEJCTABICHUS O MHOYKECTBE JIEHCTBUTEIbHBIX YNCE;

®  ONEepUPOBATH MOHATUEM KBAJIPATHOTO KOPHSI, IPUMEHATH €T0 B BRIUUCICHUSX.
AJiredpanyeckue BbIpaKeHust

Buinycknux nayuumces:

®  ONEpUPOBATH MOHATHSIMH «TOXKIECTBO», «TOXJIECTBEHHOE NpeoOpa3oBaHUE», pellaTh
3a/lauu, coliepikaliie OyKBeHHbIe TaHHbIE; paboTaTh ¢ hopMylaMu;

®  BBINOJHATH IPEOOPA30BaAHUS BEIPAKEHUH, COJEPIKAIIUX CTETICHH C IIEJIBIMU TTOKA3aTeIIMH U
KBaJpaTHBIC KOPHU;

®  BBINOJHATH TOKIECTBEHHBIE TPEOOPa30BaHUS PAIlMOHATFHBIX BRIPAKEHU HA OCHOBE MPaBHII
JEHCTBHUI HaJl MHOTOWIEHAMH U alreOpandyeckKuMH Jpo0siMu;

®  BBINOJHATH PA3JI0KEHNE MHOTOWICHOB HA MHOHUTEIH.

YpaBHeHust

Buinycknux nayuumes:

e  pemiaTh OCHOBHBIC BBl PAIlMOHAIBHBIX YPAaBHEHUHN C OJHOW MEPEMEHHOMN, CUCTEMBI ABYX
YpaBHEHUH C JBYMS IEPEMEHHBIMHU;

® [IOHMMATh YPAaBHEHHUE KAaK BAKHEUIIIYI0O MATEMAaTUUYECKYIO MOJEIb JIsl ONUCAHUS U U3YUEHUS
Pa3HOOOPA3HBIX peaTbHBIX CUTYALIUN, pelIaTh TEKCTOBBIE 3a/1a4H anreOpaniecKuM METOIOM;

® PUMEHATH TpadruecKue MPEJACTABICHUS TSI UCCICNOBAHNS ypaBHEHUH, UCCIICIOBAHUS U
pelIeHus: CUCTEM YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

HepaBencrBa

Buinycknux nayuumes:

® [IOHMMAaThb W TIPUMEHSATH TEPMHUHOJIOTHI0O W CHUMBOJIMKY, CBSI3aHHBIE C OTHOIIECHUEM
HEPaBEHCTBA, CBOWCTBA YHCIIOBBIX HEPABEHCTB;

e  pemiaTh JMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX CHCTEMBbI; PelllaTh KBAApPATHHIC
HEPaBEHCTBA C OMOPOU Ha rpauUecKue MpeaCcTaBIeHUS.




OcHoBHbIE NOHATHS. YK c/I0BbIE PYHKIMU

Buinycknux nayuumes:

® [IOHMMATh U UCMOJb30BaTh (PYHKIMOHAIbHBIEC TIOHATUSA U SA3bIK (TEPMUHBI, CHUMBOJINYECKUE
0003HauCHHUS ),

®  CTPOUTH IpayKH IEMEHTAPHBIX (PYHKIMI; MCCIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIUI Ha
OCHOBE M3y4Y€HUs MOBEICHUS UX TPaPHUKOB;

® [OHMMATH (PYHKIMIO KaK BAXHEHUITYI0 MATEMaTHYECKYIO MOJIEIb JUIsl OTIMCAHUS MTPOLIECCOB U
SABIICHUA OKPYKAIOIIETO MHUpPA, TNPUMEHATh (YHKIMOHATIBHBIA SI3BIK JUIA ONHCAHHUS U
UCCIIEIOBaHMS 3aBUCUMOCTEN MEXTy PU3NUECKUMH BETMYMHAMH.

OnucarenbHasi CTATHCTHKA

Buinycknux nayuumes:

®  HCIIOJB30BaTh MPOCTEUIINE CIIOCOOBI IPEACTABICHNS U aHAIN3a CTATUCTHYECKUX JaHHBIX.
Cayuaiinble COObITHSI U BEPOSITHOCTH

BbINyCKHUK HAY4YUTCS

®  HaxOJWUTb OTHOCHUTEIIbHYIO YaCTOTY M BEPOSTHOCTh CIyYaHOTO COOBITHSI.

Komo0unaropuka

e  BBINYCKHHUK Hay4yUTCs peliaTh KOMOMHATOPHBIE 3a/1a4K HA HAX0XICHHUE YUCIIa O0BEKTOB WIIH
KOMOWHAIIUH.

Harasnasi reomerpust

Buinycknux nayyumes:

® pacmo3HaBaTh Ha 4YepTekaxX, PUCYHKAX, MOJACISIX M B OKPYKAIOINIEM MHpE IUIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPUUYECKHE (DPUTYPHI;

®  pacro3HaBaTh pa3BEPTKM KyOa, MPSAMOYTOJIBHOIO Tapajulefienunena, MNpaBUiIbHON
MUpPaMU/IbI, HWIMHAPA U KOHYCa,

®  CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO NapasuieNenunena;

®  OMpeAeNsATh [0 JTUHEHHBIM pa3Mepam pa3BEPTKHU (PUTyphI TMHEHHBIE pa3Mephl caMoil GUTYPbI
1 Hao0OpoT;

®  BBIYHUCIATH 00BEM MPSIMOYTOIBHOTO TapalIeIIeIUIIeAA.

I'eomeTpuueckne Gpurypsi

Buinycknux nayyumes:

®  [I0JIB30BAThCS SI3BIKOM T€OMETPUHU JUIS ONMHUCAHMS TPEIMETOB OKPYXKAIOIIEro MUpa M X
B3aMMHOTO PACIIOJIOKEHHS,

® pacmo3HaBaThb U M300paxaTh Ha 4epTekax M PUCYHKaX TeoMeTpuuyeckue (Urypsl M uX
KOH(UTypaluu;

®  HaxOJWTbH 3HAYCHHS JUTMH JTMHEWHBIX DJIEMEHTOB (UTYP U WX OTHOIICHHUS, TPATYCHYIO MEPY
yraoB ot 0° no 180°, mpuMeHsss onpeneneHns, CBONCTBA U NPU3HAKU (QUTYpP U UX DJIEMEHTOB,
oTHOILIEHU (Uryp (paBeHCTBO, 1101001€, CHMMETPHUH, TOBOPOT, NapajIeNIbHbINA EPEHOC);

e OmepupoBaTh C HAYAIBHBIMU TOHATHUSMH TPUTOHOMETPHH M BBIOJHATH 3JEMEHTapHBIC
orepauuu HaJ QYHKIUSIMH YTJIOB;

e  pemaTh 3a/1a4M Ha JI0OKA3aTeILCTBO, OMUPAsSCh HA N3YUYEHHBIE CBOMCTBA (DUTYP U OTHOIICHHUN
MEXy HUMH U TIPUMEHSISI N3yUYE€HHBIE METO/IBI JOKA3aTEebCTB;

®  pelaTh HECIOXKHBIE 33J]a4l Ha TOCTPOEHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TOCTPOCHHUS C
MOMOIIBIO ITUPKYJIS U IMHEHKH;

e  pemaTh NPOCTEHINE MITAHUMETPUIECKUE 33/1a9H B IPOCTPAHCTBE.

N3mepenne reoMeTpu4YeCKNX BeTUYHH

Buinycknuk nayuumes:

®  WCIOJB30BAaTh CBOMCTBA M3MEpPEHUS IUIMH, TUIOMAACH W YIIIOB MpPH pEHICHWH 3aaad Ha
HAXOXXJCHHE JUTHHBI OTPE3Ka, JITUHBI OKPY)KHOCTH, JUTMHBI IyTH OKPY>KHOCTH, TPATYCHONH MEpHI
yria;

®  BBIYHCITH TUIOMIAJN TPEYTOJLHUKOB, MPSIMOYTOJHHUKOB, MapaljIeIorpaMMOB, TpameIHid,
KPYT'OB U CEKTOPOB;

®  BBIYUCIATH JUIMHY OKPY>KHOCTH, JUIMHY IYTH OKPYKHOCTH;




OKPY>KHOCTH M JUTMHBI IYTH OKPYXKHOCTH, (POpMYJIBI TUTOIIAAEH GUryp;

IyTH OKPY>KHOCTH, (hopMyII IIomaaen puryp;

(ucronp3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUECKUE CPEICTBA).
Koopaunarsi
Buinycknux nayuumecsi:

OTpE3KaA;

4. TemaTnyeckoe IVIAHHPOBaHHE Kypca

BBIUUCIIATH JUIMHBI JTUHEWHBIX 3J€MEHTOB (PUTyp U MX YIJIbl, UCHOJB3YsSd (POPMYJIIbI IITHMHBI
peliaTh 3a1a4u Ha I0Ka3aTeIbCTBO C UCTIOIB30BAaHUEM (DOPMYIT ITTUHBI OKPY>KHOCTH U JUTUHBI

peiiaTh MPAKTHUYCCKUC 3ada4du, CBA3AHHBIC C HAXOXKACHHUCM TI'COMCTPHYCCKUX BCINMYHUH

BBIYUCIIATH JJIMHY OTPE3Ka 110 KOOpAMHATaM €ro KOHIOB, BEIYHUCIIATE KOOPAWHATHI CEPCANHBI

HCIIOJIB30BAaTh KOOPAMHATHBIA METO I U3YYCHHUS CBOMCTB IIPSIMBIX U OKPYKHOCTEN

Ne Tema 3ansaTus OcHOBHBIE BUIBI IEATEIBHOCTU yYaIUXCS Kon-Bo
n/n (Ne 3amanus B KUM) 4acoB
1. Bpruucnenus n BoinonHsoT apugmeTrnueckue AeUCTBUS © 4
npeoOpa3oBanus (6 palnMoHaIbHBIMU YUCIIAMH, BBIUUCIIAIOT 3HAUEHUS
3ananue KNM) YHUCIIOBBIX BBIPAKEHUN, IEPEXOIAT OT OAHOU
(opMbl 3anMCH YKCIIa K JPYron
2. Junarnocruueckas BEIMONTHAIOT BXOAHYIO IUAarHOCTUYECKYIO padoTy 1
pabora JUIs OTIpeJIeJIEHUs] YPOBHS MOATOTOBKU B HayaJle
roaa
3. JlelicTBUTENbHBIC N300pakaroT ynciia TOYKaMHu Ha KOOPJUHATHON 4
yncna (7) IIPSIMOM, CPAaBHUBAIOT JICHCTBUTEIIBHBIC YHCIIA,
BBINOJIHAIOT BBIYUCIEHHS U TIpeoOpa3oBaHus,
BBIIIOJHSIOT IPUKHUJIKY PE3yJIbTaTa BHIYUCICHUM.
4. ITpeoOpa3oBanus BbInonHA0T BeIUUCIEHUs U IpeoOpa3oBaHus 4
anreOpanyecKux apru(METHIECKUX BBIPAKEHUH, TPUMEHSIOT
BbIpakeHU (8) CBOWCTBA apu(PMETUUYECKUX KBAAPATHBIX KOPHEH
JUTSI TIPe00pa30BaHUs BRIPAKCHHI
S. VYpaBHEeHUS U PemaroT inHENHBIE U KBaIPATHBIE YPABHEHMUSI C 4
HepaBeHcTBa (9) OJIHO epeMEeHHOM, HEPAaBEHCTBA C OHON
IIEPEMEHHON U UX CHUCTEMBI
6. Oyukuuu v rpadpuku | CTposT U 4UTaOT rpadUKK pa3aIudHbIi QYHKINH, 4
(11) YUTAIOT TpaguKH QyHKIHIHA, OUCHIBAIOT C
MOMOIIBI0 (QYHKIUH pa3InyHble 3aBUCHMOCTH
MEX]y BETMYMHAMHU, UHTEPIPETUPYIOT rpauKu
3aBUCHMOCTEN
7. Yucnossie u BeimonssaoT npeoOpa3oBaHus aaredpandeckux 4
OyKBEHHbIE BBIPAKEHUI, HAXOIAT 3HAUEHUS OYKBEHHBIX
BeIpaskeHus (13) BBIPQ)XEHUI, OCYIIECTBIISASI HEOOXOAUMBIE
MI0JICTAHOBKHU
8. [TpakTHueckue OcCy11ecTBIAIOT pacyeTsl 1o Gpopmyam, 4
pacueTsl 1o BBIPAXKAIOT 3aBUCHMOCTH MEXAY BEIHMUNHAMH,
dopmynam (14) BBIYHCIISIIOT 3HAYEHUS] YNCIIOBBIX BBIPAKEHUN
9. [TpakTuko- BhINONHAIOT BRIYUCIEHHS U TIPeoOpa3oBaHMs, 4
OpUEHTUPOBAHHBIE OCYILIECTBISIOT IPAKTUUYECKUE PACUETHI, CTPOSIT U
3anganus (1-5) HCCIIETYIOT MAaTEMAaTUYECKUE MOJIEIH,
WCIOJIb3YIOT IPUOOPETEHHBIE 3HAHUS U YMEHUS B
IIPAKTUYECKON JESITEIbHOCTH
10. I'eomerpuueckue BeinonnseT neficTBus ¢ reOMETPUYECKUMHU 4

¢urypsl. Yrisl (16)

¢burypamu, pemaroT JIaHUMETPUYECKHEe 3aJauu
Ha HaX0)JIeHHEe T€OMETPUYECKIX BEJTUYHH (YTJIOB)




11. I'eomerpuueckue Pacnio3narot reomerpuueckue Gpurypsl Ha 4
¢urypsr. Jnunst (17) | IUIOCKOCTH, pa3indyaioT UX B3aMMHOE MOJ0XKEHNUE,
n300pakaroT TeOMETPUYECKUE (DUTYPBI, PEIIatOT
IUIAHUMETPUYECKHE 3a/1a4l Ha HaXOXACHUE
reOMETPHUECKUX BEIUYHUH (JJIUH, YIVIOB)
12. [Tnomans Pacnoznarot reomerpuueckue GuUrypsl Ha 4
MHOroyrojbHuka (18) | miockocTy, pemaroT nJIaHUMETPUUIECKUE 3a1a4U
Ha HAaXO0X/I€HUE FeOMETPUYECKUX BEITMUYUH
(Tutomiaaeit), OCyIEeCTBISIOT PACYETHI MO
dhopmynam
13. N3mepenus u OnpenensitoT KOOpAUHATHI TOUKH IJIOCKOCTH, 4
BeluncieHus (19) IIPOBOJIAT ONEPALlMM HaJl BEKTOPAMH, BEIYUCIISAIOT
JUIMHY U KOOPJMHATBI BEKTOPA, YTOJl MEXIY
BEKTOpaMH, CUHYC, KOCHHYC M TaHT'€HC yTrja
14. Teopernueckue [IpoBozAT 1OKa3aTENIbHBIE PACCYKIACHUS, 4
acrexTsl (20) OLIEHUBAIOT JIOTHUECKYIO NIPaBUIbHOCTh
pacCcyXJIeHH, pacrio3HaIOT OTUOOYHbIE
3aKJIFOYCHHUS
15. CucreMsbl HepaBeHCTB | PemnatoT ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI, 4
(15)
16. BepositHOCTB HaxoasTt BepossTHOCTD CilydaliHbIX COOBITHI B 4
coObITuii (10) MPOCTEHINNX pacueTax
17. [TocnenoBarenpHOCTH | Pacmo3naror apudmeTndeckue 1 reOMeTpUIeCKIe 4
u nporpeccuu (12) IIPOrPECCUH, PEIAIOT 33/1a4M C IPUMEHEHUEM
(opMyIIBI 00IIETO WIEHA M CYMMbI HECKOJIBKHX
YJICHOB IPOTPECCUU
18. Pabora ¢ KUM 4
(dactp 1)
19. Jluarnoctuueckas BBINONHAIOT AMArHOCTHYECKYIO PadoTy JUIs 1
pabora oIpeziesIeHUs] YPOBHsI NOATOTOBKHU B KOHIIE roJia
Htoro 70




