





U PABHOCOCTABJICEHHOCTh. CHCTEMa aKCHOM Beinis TpexMepHOro €BKJIMI0BA
MPOCTPAHCTBA, €€ HEMPOTUBOPEUMBOCTh. CBS3b CHCTEMBI aKCHMOM Beiins ¢
aKCMOMaMHM IITKOJIBHOTO Kypca reoMeTpud. JIMHUM W TIOBEPXHOCTH B €BKJIMI0BOM
IpOoCTpaHCTBe. [Mankue NTUHUM M TNIaJKkue ToBepxHOCTH. [lepBas kBaapaTwuHas
(hopMa MOBEPXHOCTHU U €€ MPUIIOKCHHIA.

3. MareMaTu4eCKUii aHaIu3.

MomHocTe MHOKECTBA. CUETHBIE MHOXKECTBA WM MX CBOMCTBA. (CUETHOCTH
MHOXKECTBA PALMOHAIBHBIX 4ucesl. HecyeTHOCTh MHOXKECTBA AECHCTBUTENBHBIX
yucesl. OToOpakeHrue MHOXKECTB. [Ipenen m HenpepblBHOCTh (DYHKIMM B TOYKE.
OCHOBHBIE CBOHCTBAa HEMPEPBIBHBIX Ha OTpe3ke (QyHKUmid. [lpenen 4uciioBoii
nocyenoBarenbHOCTA.  CyLIECTBOBAHME  BEPXHEH  TIPaHM  OTPAHUYEHHOIO
MHOkecTBa. Teopema bombiano-Beliepuirpacca. HeoOxonumblid 1 4OCTaTOYHBINA
MPU3HAK CXOAUMOCTH MOCIEN0BATENBHOCTH. ONPENETICHUE U CBOWCTBA CTETICHH.

Crenennas (ynkuus. CreneHb B KOMIUIEKCHOW oOmactu. [loka3zarenbHas
(YHKLMS U €€ OCHOBHBIE CBOMCTBA. Paznoxenue B creneHHOM psia. [TokazarenbHas
(YHKIHMS KOMIUIEKCHOH nepeMeHHoil. dopmynsl Oiinepa. Jlorapupmuyeckas
(YHKIMST W €€ OCHOBHblE CBOWHCTBAa. PasnokeHWe B CTENEHHOH psn.
Jlorapudmuueckas (QyHKIUS  KOMIUIEKCHOM  mepemMeHHoi. HMHTterpanbHoe
omnpeaeneHue. TpUTOHOMETpUYECKME (PYHKIHMM, WX OCHOBHBIE CBOMCTBA.
PasnokeHue cMHyca M KOCMHYCAa B CTENEeHHOM psaAa. CHHYC M KOCHMHYC B
KOMITIEKCHON obOnactu. JluddepeHumpyembie PyHKIUU OJHON WM HECKOJIBKHUX
JNEHCTBUTEIBHBIX TEPEMEHHBIX. ['€OMETPUYECKUA M MEXaHWUYECKHA CMBICIT
npou3BoAHOM. [IpaBuna nuddhepeHImpoBaHusl.

Teopema Jlarpanxa. YCJIOBUS NOCTOSHCTBA, MOHOTOHHOCTM WM BBIIYKIIOCTH
(GYHKIMHA Ha TPOMEXYTKE. DKCTPEMyMbl M TOUkM rneperuda. [lepBooOpaszHas u
HEONPEACIICHHBIN HUHTErpall. HMHTErpupoBaHue IMOACTAHOBKOM M IO YacCTsM.
Onpenenennplii uHTErpal. UHTErpupyeMoCTh HENPEPBIBHON (pyHKIMU. Dopmyna
Herotona-JleiOunma. @opMyiasl NPUONMYKEHHOTO BBIYHACICHHUS OMPEACIICHHBIX
uHTerpasioB.  YucnoBble  psawl.  [lpu3Hakum  cxommmoctn  JlamamOepa wu
WUHTETPAIbHBIA. AOCOJIFOTHO W YCIOBHO CXOAAIMECH psaibl. DYHKIIMOHATBHBIE
MOCJIENOBATENBHOCTH U PAAbl. PaBHOMEpHas CXOAMMOCTb. CTENEHHBIE PANbI B
KoMIiekcHOH  oOnactu. Kpyr cxomumoctu. @opmyna u  psang  Teidnmopa.
bunomuanehbelii psaa. OObIKHOBEHHBIE IU(PEepeHIMATBHBIE YPABHEHHS MEPBOTO
MOpAAKa. YpaBHEHUsS € pa3AeISIIOIMMUCA NEPEMEHHBIMA. JINHEMHBIE YPABHEHUS.
Jluneinble auQQPepeHIManbHbBIE YPABHEHUS BTOPOTO MOPSAIKA € MOCTOSSHHBIMHA
KO3((pUIUEHTaMK, WX TPUMEHEHUE K W3YYCHUIO CBOOOIHBIX W BBIHY>KICHHBIX
koneOanuii. [lpom3BomHas (QYHKIMH KOMIUIEKCHOW TEPEMEHHOW. Y ClIOBUs
mppepeHInpyeMOCTH. [IOHATHS AaHATUTHYECKON (PYHKIIHMH.

4.  OOmme npoOaeMbl METOIUKN OPESHOAABAHNS MATEMATHKH.

[TpeaMer MeToaMKM TmpenojaBaHusi MareMaruku. COCTaBHBIE YacTH
METOJIMKH TIpenogaBaHusi MaTeMaTuku. llenn oOydeHus MareMaTuke B CpeaHEi
mKoJsie. Peanmuzanus JUAAKTUYECKUX MPUHIMIIOB B OOYYCHWMM MaTeMaTHKeE.
3HaueHUE IMIKOJBLHOTO Kypca MaTeMaTuku B o0mieM oOpazoBaHuu. Bocnuranue u




Pa3BUTHE YyyYalIMXCsd HA YPOKaX MareMartukd: (OPMUPOBAHME HAYUHOTO
MUPOBO33PEHUS, OCTETHYECKOE W  HPABCTBEHHOEC BOCIHUTAHWE, PA3BUTHE
JIOTUYECKOr0 MBIIIJIEHUS,, TPOCTPAHCTBEHHBIX MPEACTABICHUH M BOOOPAKECHMSI.
[lcuxonornvyeckre OCHOBBI OOY4YEHMs MareMarhke. Bo3pacTHele OCOOECHHOCTH
ydgamuxcsa. OCHOBHBIC TCHXOJIOTUYECKHUE TEOPUM OOYYEHUsT W YIPaBIICHUS
yCBOCHMEM 3HaHuWi. [lenarornuyeckne OCHOBbI OOYYEHHS MareMaTHKe. JnaakTuka
KaKk Teopust oOyueHuss W oOpasoBanus. [IpuHuunel oOydeHus. Ponb m mMecto
yuutens B y4eOHOM mpouecce. CoaepskaHHE WIKOJBHOTO Kypca MaT€MAaTHKH.
Crpyktypa Kypca mareMaTkd. OCHOBHBIC JIMHAW Pa3BUTHs LIKOJBHOTO Kypca
MaTEMaTHKH.

Marematrka kak yueOHblil npeaMeT. Ponb 1 MECTO MAaTEMATHKKN B CUCTEME
yu4eOHBIX mnpeaMmeToB. CBs3b Kypca MAaTeMaTHKH C JIPYTHMH  y4€OHBIMHA
npeaMeTamMu. BHYTpH- W MEXNPEAMETHBIE CBSI3W MareMaTtukd. [IpukimaaHbie
aCMEeKThl IIKOJIBHOTO Kypca MareMaruku. Maremarudeckass TOJArOTOBKa
BBIMTYCKHAKA CPEIHEN IIKONBI K MPAKTHYECKON ACATEIRHOCTH U K MPOJOJLKEHUIO
oOpazoBaHwusl. Juddepenumanus o0y4eHUs MaTE€MAaTHKE. Buast
i pepeHImanu:. ypoBHEBas U TpoduiibHas, UX XapakTepucTuka. deaepanbHbIi
rOCyIapCTBEHHBIN 00pa30BaTeNbHbII CTaHAAPT 001Iero oOpa3oBanus, TpeOOBAHUS
K MaTeMaTHYeCKOi MOATrOTOBKE ydYalmuxcs M ypoBHEBas auddepeHumranms.
YrnyOneHHOE HM3yYeHHWE MaTEeMaTHKW Kak Pa3sHOBHIHOCTh  NPO(UIBLHOrO
o0yuenus. Konuenuuss npouibHOro OOyYEHHs, €€ HAa3HAYEHUE M CTPYKTypa.
Metoael ¥ ¢Gopmbl 00yueHUss MareMaThKe. MX OCHOBHBIE KilacCH(PHKAIUM.
B3aumocBsa3p OOIIEAUIAKTHYECKUX W YaCTHONPEAMETHBIX METOAOB OOYYECHHS.
OMIIUPUYECKAE METOBI 0O0YUECHUs MaTeMaTWKe HAOIMIOACHHE, ONBIT, U3MEPCHHUE.
Meroabl TCUXOJOTMHM B OOYYEHWM MAaTEMATUKE. CpPaBHCHHs, OOOOIICHHUS,
a0cTparupoBaHHE, KOHKPETH3AlMsl, aHaIW3 M CHHTE3. METOAbl JIOTHMKH B
OOy4YEHUU. aHATIOTUS, MHAYKIUS U AeayKuus. CrnenuanbHble METObI B 00YYECHUT
MAaTEMATHKE. TIOCTPOCHWE W  MCCIEAOBAHME MATEMATHYECKHX  MOJETEH,
NOCTPOCHUE ANTOPUTMOB M TNPHUEMOB OOYyYCHHs, AKCMOMATUYECKUH METO/.
JIoruKo-IMAAKTUYECKHI aHAIM3 MIKOJIBHOTO Kypca MareMaruku (Ha MpuMeEpe
KOHKPETHOH TeMBbI Kypca MaTeMaTHKH). OCOOEHHOCTH M B3aMMOCBSI3b PA3TUYHbIX
(dbopM 00yueHUs: (PPOHTANBHON, KOJJIEKTUBHOM, TPYNMOBOW, WHIVMBUIYAJTbHOH.
MaremaTH4eCKie MOHITHs, METOIMKA WX BBEACHUS W (popMupoBaHus. MeToamka
W3YUYCHHS TEOPEM M WX JOKa3areNbCTB. 3alauyd B OOYYEHUM MAaTEMAaTHKE, WX
muaakTaueckue pynkumu. [locTaHoBKaA 3a7a4, UX CTPYKTYpPa, METOAMKA O0OyUEHUs
pemeHuto 3aaaun. Metonmka OOydeHMst MOWCKY penieHus 3amad. OOydeHue
MareMaTtuke uepe3 3adaud. [lpoOnembl cHcTeMaTH3alMu W Kiaccupukanuu
IIKOJIBHBIX MAaTreMaTH4ecKnX 3aaad. OpraHu3alroOHHBIE BOMPOCHI  OOy4YEHUs
MAaTEMATHKE. YPOK MareMaTWKh, €ro 0CoOeHHOCTH. OCHOBHBIE THIBI YPOKOB.
Cucrema TOATOTOBKM YYMTENS K YypoKaM MaremaTwku. [IpoBepka m oneHka
3HAHUH yYaImxcs: KOHTPOJIBHBIE, CaMOCTOSITENIbHBIE, JOMAIIHUE,
WHAMBHAYaJIbHBIE pA0OTHI, TECTOBAS MPOBEPKA.

OcHOBHBIE cpecTBa 00yUYEHUSI MATEMATUKE: YUCOHUKH, TUIAKTHICCKUE U
METOJMYECKUE TOCOOMs, TETPAAM C TMEYATHOW OCHOBHOM, TaOMWIBI, MOJICIH,
CXEMBI, KOMMBIOTEPHBIE TOCOOMS W aAp. OpraHuszanus TOBTOPECHUS H



CaMOCTOSITENIbHOM PadOThl HA YPOKax MAaTEMATHKH, MPOBEPKA 3HAHWN, YMCHHUNA W
HaBbIKOB. CBsi3b O0OO0y4YeHMs MareMaruke W BOCHUTaHUs. DOpMUPOBAHUE
MHPOBO33PEHUS, PA3BUTHE MBILUICHHS. BO3MOXXHOCTA MaTeMaTuKu B BOCIIUTAHUU
JUYHOCTU ydYallerocsi, €ro oOuieil KyaeTypbl. BHeknaccHas pabota 1o
mareMaTuke. OCHOBHBIE JUJAKTHYECKUE (YHKIMU BHEKIACCHOH paboThl MO
marematuke. Ee Buabl mx xapakrepuctuka. KpykkoBas paboTa 1Mo MareMaTuke.
@dakynpTaTUBHBIE 3aHATHA 1O MareMmarvke. [IIKOJIBHBIE CIIEHKYPCBHI IO
maremaruke. OMMMITAAbI 10 MATEMATHUKE.

5. YacTHbIe METOANKU O0YUYEHUS MAaTEMATUKE

OOwmme BOMPOCH METOAMKM MPENOJaBAHUS anreOpbl, anreOpbl U Haval
aHaJiM3a B OCHOBHOM WIKOJE M B CTapIIMX KJIaccax CPEOHCH IMIKOJBL: IIEIH,
COJIEP’)KAHUE M CTPYKTYpa KypCOB, OCOOCHHOCTH METOJWKH HMX MPEMOAABAHUS B
YCIIOBUSIX COBPEMEHHOM PeQOPMBI IIKOJBI. YUYEHUE O YHCIE B HMIKOJBHOM KYpCe
maremMaTukd. [loHdatme umcma. MeTtoauka WM3Y4YeHHMs HATYPAIbHBIX U
pPalMOHAIBHBIX 4uCell. BBeacHWE W W3y4YCHHE JCHCTBUTENIBHBIX YHUCEIL
ToxxaecTBeHHbIE NpPeoOpa3oBaHUs, WX POJb W MECTO B UIKOJBHOM Kypce
MareMaTuku. Buabl TOKIECTBEHHBIX TPEOOPA3OBAHUH.

[Tpobnema (popMUPOBAHKS BBIYMCIUTENBHOW KYJIBTYPbI INKOJBHHAKOB.
YpaBHEHHS W HEPABEHCTBA, MX MECTO B Kypce IIKONBHON anreOpel. Pasnuunbie
OTIpEACTICHUS TIOHSATUI YPaBHEHUS M HEPABEHCTBA U UX (opMupoBaHue. MeToanka
COCTaBJIEHWS YPABHEHUH MTPU peIeHUM 3a1a4. OyHKIUN U UX POJb B IOCTPOCHUHU
HIKOJIBHOTO Kypca anreOpel. @opMuUpoBaHUE MOHATUS (YyHKIUN. OyHKIMOHAIbHAS
nponeacBTHKA. MeToauueckas chcTeMa M3y4YeHHs (QYHKIMA B Kypce anreOpsl
OCHOBHOM WIKOJIBI. MeTOoANKa HM3y4YeHHsl JTUHEHHONH M KBaIpaTWYHOW (PyHKLIWH.
OCHOBHBIE BOIMPOCHI MPENOJABAHUSL 3JIEMEHTOB MATEMATHYECKOrO aHau3a B
cTapumx Kjaccax cpeaHed mkone.  @Oynkumsa.  Ilpenen  QyHkumm w
HENPEPBIBHOCTD.

MeTonvka U3ydeHus: TPUTOHOMETPUYECKUX (YHKIMA, MOKA3aTeIbHOW W
jgorapupmuueckoid  pynkiui. [loHsitue oOpaTHOW  (QyHKIMH. DJEMEHTHI
IM(PPEPEHIMATBHOTO M HMHTErPAIbHOTO MCYHCICHHUS. DOPMUPOBAHUE TOHSATHUS
NpOoU3BOAHOM. [IpUMEHEHHWE TPOM3BOAHOW K  MCCIICAOBAHUIO  (DYHKIUH.
DOpMUPOBAHUE TOHATHI HEONMPEACTEHHOTO W ONPEACIEHHOIO MHTErpaja.
[TpunoskeHnss WHTErpaja. OJEMEHTBl TEOPUM BEPOITHOCTEH. OCHOBHBIE 1NN
BBEJCHUS JAHHOrO pazdena B Kypc wmaremarukd. COop, oOpaboTrka u
NPEICTaBICHAE MHDOPMALMK: CXEMBI, TaOMMIBL, AUarpamMmbl, Tpapukd u JIp.
OneMEeHTBl KOMOWHATOPUKH. DJIEMEHTBI TEOPHH BEPOSITHOCTEH: Clly4aiiHbIE
COOBITHS, TOCTOBEPHBIE M HEBO3MOXKHBIE COOBITHS, 4YacToTa COObITHI. OOumMe
BOMPOCHl METOJMKHA MPENOJABAHUS TE€OMETPUM B OCHOBHOH IIKOJE: IIEIH,
COJNEP)KAHUE M CTPYKTypa Kypca. Pasnuudele MOAXOABI K TMOCTPOSHUIO
CUCTEMATHYECKOTO IIKOJBHOIO Kypca TeoMeTpuu. OCOOCHHOCTH METOIMKH
NPENOAABAHMS NIKOJIBHOTO Kypca Fr€OMETPUH B YCIIOBUSIX COBPEMEHHON peopMBbI
LIKOJIBL. ODJIEMEHTBI TEOMETPHHM B Kypce MAaTEMaTHMKW MIIAIUIAX KJIACCOB.
OCHOBHBIE L€ M 3a/la4¥ BBEIACHHS TE€OMETPHUYECKOIO MaTepuaia Ha JAHHOM
stane 0O0y4yeHHsi. OCHOBHbIE TE€Mbl M METOAMKA HMX M3y4YeHHs. MeToauka




MPOBEACHUS MEPBBIX YPOKOB CUCTEMATHYECKOTO Kypca F'E€OMETPUM B OCHOBHOM
mKkosie. OCHOBHBIE MOHATHS T€OMETPUM U UX CBOWCTBA. POJb HAMIAIHOCTH NpU
W3YUYCHWH TEPBBIX pA3JCiOB TeoMETpHH. MeToauka wu3ydeHuss Quryp Ha
IUIOCKOCTH.  MHOroyroJibHuku. @OpMHUPOBaHUE IMOHATHA MHOIOYTOJIBHUKA.
MetoarKa U3y4YeHUs YaCTHBIX BUIOB.

TpeyroabHAKY. IIpu3Haku paBeHCTBA TPEYrOJILHUKOB.
Yerbipexyronbauku. HMx  knaccudukanus. [lpaBuibHBIE  MHOTOYTOJIBHUKH.
OKpy>KHOCTb M Kpyr. B3amMHOE pacnoyioKeHUE OKPY)KHOCTEH, NPAMOA U
OKPY>KHOCTH HA IJIOCKOCTH. ['eomeTpruueckne Mecta TOYEK. 3aJa4d Ha MOHSATHE
nocTpoeHue. ['eomerpuyeckne npeoOpa3oBaHMsl  IUIOCKOCTH.  J|BHIKEHUS:
LIEHTpaJIbHAst CAMMETPHSI, OCEBass CAMMETPUSI, IOBOPOT, CAMMETPHS N-TO MOPAAKA,
napauienbHeli nepenoc. [TogoGue.

KoopauHatsl 1 BEKTOPHI Ha TUIOCKOCTH M B POCTPaHCTBE. [ IpsAaMoyronasHas
CUCTEMA KOOPAMHAT, ONEpalMyd C BEKTOPAMH, KOOPAWHATHI BEKTOPA, CKAAPHOE
[IPOU3BEACHUE BEKTOPOB, YPABHEHHUS OKPYKHOCTH W MpsaMoil. M3mepeHue
reoMeTpuuecKkux  BelmuuH.  JlimHa  oTpe3ka.  U3Mmepenue  momanei:
MHOTOYTOJIbHUKOB, Kpyra. [IpoGiieMbl paBHOBEIMKOCTH M PAaBHOCOCTABIEHHOCTH
Ha IJIOCKOCTH. MeToauKa W3y4YeHHUs MapajuieIbHOCTH W MEPIEHAUKYIAPHOCTH B
npocTtpancTBe. Kinaccupukanun B3aMMHOTO PAaCHOJIOKEHUS TPSMBIX M IJIOCKOCTEH
npoctpancTBe. [Ipr3HaKu MapayuieIbHOCTH W MEPIEHAUKYIAPHOCTH TNPAMBIX WU
IUIOCKOCTEH. MeToauka u3y4eHusl MPOCTPAHCTBEHHBIX (DUTYP: MHOTOTPAHHUKOB U
¢uryp BpamicHus. BekTOop Ha MIOCKOCTM W B MPOCTpaHCTBE. JlelcTBHS Han
BekTOpamMu. KoopauHaTel BEKTOPA.
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