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1. AnreOpa.  bunapubie oTHOmeHHs. OTHOLIEHUS SKBUBAJICHTHOCTH U
nopsaka. Kiaccbl  9KBUBAJNEHTHOCTH. ['pynmsl, NpuMepsl  TIpymil.
[Tpocreitmue cBoiicTBa rpymn. [loarpynmsl, npumepsl. M3omMmopdusm rpym.
Kompno, mpumepsr konen. IIpocrenmme cBorictBa koinen. Ilogkomsro.
Nzomopdusm konen. Ilone, mpocreiinue cBoiicTBa nosist. [Ipumeps! mosen.
Ynopsgouennoe noie. Ilone pannonanbHbix umcen. [losme KOMIUIEKCHBIX
yucen. AnreOpanueckas U reoMeTpuueckas (OpMbl 3alICH KOMILIEKCHOTO
yucia. I'eomerpuyeckoe WCTOJKOBAaHUE JCHMCTBUM HaJl KOMILIEKCHBIMU
yyciaaMy. Pemmenne ypaBHEHH B MOJI€ KOMIUIEKCHBIX Yucen. MHOro4JIeHbI
OT OJHOW IIEPEMEHHOM Haja noseM. Teopema O IEIEHUH C OCTAaTKOM.
Teopema bezy. HOJl muorounmenoB u anroputMm EBximmpa. Teopema o
PAa3IOKEHHWH MHOTOWJICHA Ha HENPUBOAMMBIE MHOXHUTENU. BekTopHbIE
nmpocrpancTBa. llpumepsl W CBOMCTBA  BEKTOPHBIX  IPOCTPAHCTB.
N3oMophu3M BEKTOPHBIX MPOCTPaHCTB. CHCTEMBbl JIMHEWHBIX YpaBHEHUHU.
PaBHOCWIIbHBIE CHUCTEMBI M JJIEMEHTapHBIX MNpeoOpa3zoBaHus. Perienue
CUCTEMBI METOAOM  IIOCJIEAOBATEIIBHOIO  HCKJIIOUYEHHS IEPEMEHHBIX.
[lonatne ompenenuTens KBaapaTHOM MaTpulbl. CBOMCTBA ONPENETUTENEH.
[IpaBuno Kpamepa s pemieHus CUCTEMBI N JTMHEWHBIX YPaBHEHUH C M
MIEPEMEHHBIMHU.

2. Teopus yncen ¥ YUCIOBLIE CHCTEMBI

HartypaneHple w4yucna w ux cBoiictBa. Akcuomsl Ileano. Meton
MaremMaTH4eckor  uHAyKumu. bumHoM  Heroorona.  IIpocTteie  umcia.
beckoHeUHOCTh MHOXKECTBA.MPOCTHIX yucen. OCHOBHAs TEOPEMBI apU(PMETUKH.

AHFOpI/ITM EBKJ'II/II[a H €ro IpHUIIOKCHUA.



3. 'eomeTpus.

TpexmepHOe €BKINAOBO IPOCTPaHCTBO. CKAISIPHOE, BEKTOPHOE U CMEIIAHHOE
IIPOU3BEACHUE BEKTOPOB. lIpunoxkenns k pemenunro 3anad. [ pynma nBuKkeHUn
(nepememiennii) 1iockoctd. Krnaccuduxamus aBumxeHuil. Ilpunoxenus
JBUKEHUU K peleHuto 3aaa4. [ pynna npeoOpa3zoBaHuii mogo0us MIOCKOCTH €€
noarpynnsl. I[lpunoxxenus npeoOpa3zoBaHUs NOMOOMS K PEIICHUIO 3a]ad.
B3auMHOE pacnosio)KeHHe ABYX IUIOCKOCTEH, IPSAMOM M INIOCKOCTH, ABYX
OpsIMBIX B TPOCTPAHCTBE (B AaHAJIUTHYECKOM H3JIOKeHHH). H300paxeHus
IUIOCKUX M MPOCTPAHCTBEHHbIX (UIYp B MapajlyiebHON  MPOEKIUU.
[lo3uuMoHHble ¥ MeTpuuyeckwe 3agaud. MHoroyroiabHuku. [lmomane
MHOTOYTOJIbHUKA, Teopema CYILIECTBOBAHHS U €IMHCTBEHHOCTH.
PaBHOBenMKOCTH M paBHOCOCTaBlIeHHOCTh. (Cucrema akcuoMm  Beiuid
TPEXMEPHOTO E€BKJIMAOBA MPOCTPAHCTBA, €€ HENPOTHBOPEYUBOCTh. CBSA3b
CUCTEMBI aKCHOM Belis ¢ akchoMaMH IIKOJIBHOTO Kypca reoMeTpuu. Jlunuu n
NOBEPXHOCTH B EBKJIUAOBOM NPOCTpaHCTBE. [JMajKue IWMHUM M TIIAJKHE

noBepxHocTH. [lepBas kBagpaTuyHas ¢popMa MOBEPXHOCTH U €€ MPUITOKECHHIM.

4. MareMaTH4YECKU aHaAJIN3.

MomHocTe MHOXkecTBa. (CUeTHbIE MHOXECTBA W HX CBOKCTBA. CYETHOCTH
MHOYKECTBA palMOHAIbHBIX 4Kcesl. HecyeTHOCTs MHOMXKECTBA JEHCTBUTEIBHBIX
yucen. OtoOpaxenne MHOXeCTB. [Ipenen u HenpepbIBHOCTh (YHKIIUU B TOUKE.
OcHOBHBIE CBOWCTBa HEMPEPHIBHBIX Ha OTpe3ke (pyHkimit. [Ipenen uucioBoi
nocienoBaTenbHOCTH. CyIeCTBOBAHUE BEPXHEM TpPaHU OTrPaAaHUYECHHOTO
MHOXecTBa.  Teopema  bonbuano-Beliepmtpacca.  HeobOxomumeiii  u
JOCTAaTOYHBIM MPU3HAK CXOJMMOCTH IOCIIE0BaTeNbHOCTH. OmpeneneHue U
cBoiicTBa creneHu. CrenenHass ¢pyHkuusa. CTeneHb B KOMIUIEKCHOW O0JIACTH.
[ToxazarenbHast PyHKINSA U €€ OCHOBHBIE CBOMCTBA. PasznojkeHue B CTENEHHON
psn. TlokazarenbHas QyHKIHS KOMIUIEKCHON mepeMeHHon. DopMyiibl Diiepa.

Jlorapupmuueckass (yHKIMS U €€ OCHOBHble CBoOMcTBa. Pasznoxenue B
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creneHHO psina. Jlorapudmuueckas QyHKIMS KOMIUIEKCHONH TE€PEMEHHOM.
HuTerpanbHoe ompezenenue. TpuroHomerpuyeckue (QpyHKIHMHA, UX OCHOBHBIC
cBolcTBa. Pa3nmokeHue cuHyca M KOCHMHyca B creneHHOM psna. CuHyc u
KOCHHYC B KOMIUIEKCHOU oOnactu. Juddepenuupyempie GyHKINN OTHOW WIH
HECKOJIBKHAX JNEUCTBUTENBHBIX MIEPEMEHHBIX. ['eomeTpuueckuii U
MeXaHU4eCKui cMbIci por3BoaHoM. [IpaBuna quddepenuupobanus. Teopema
Jlarpanxa. Y cnoBHs TOCTOSIHCTBA, MOHOTOHHOCTH U BBITYKJIOCTH (DYHKIIMH Ha
MPOMEXKYTKE. OKCTpeMyMbl M TOYkH mneperuba. IlepBooOpaszHas u
HEOIIPEACIEHHBIN MHTErpan. MHTerpupoBaHue NOJCTAHOBKOM M IO YaCTSM.
OnpeneneHHplii  uHTErpasl. MHTErpupyeMocTb HENPEPHIBHOM  (QYHKLHUH.
®opmyna Herorona-Jleitonuma. @opMylibl  NPUOIMIKEHHOTO  BBIYHUCICHUS
ONpENENICHHbIX uHTerpanoB. Yucnosele psnabl. [lpu3Hakm cxomumMocTn
Jlanambepa u uHTErpanbHbIl. AOCOJIIOTHO U YCJIOBHO CXOJSIIMECS PSAIbL.
QOyHKIMOHAJIBHBIE IIOCIEN0BATEIILHOCTH U PsAbl. PaBHOMEpHas CXOIUMOCTb.
CreneHHble psiibl B KOMILIEKCHOM obmactu. Kpyr cxogumoctu. @opmyra U psij
Teitnopa. bunommanbabii  psig.  OObIKHOBEHHbIE — Au(depeHIIuaTbHbIC
YPaBHEHMS MEPBOTO MOPSAAKA. YPABHEHHS C Pa3ICIAIOIIMMUCA IEPEMEHHBIMU.
Jluneiinpie ypaBHeHus. Jluneinsle auddepeHmaibHbie ypaBHEHUS BTOPOTO
NOpsZIKa C TOCTOSIHHBIMU KO3((ULIMEHTaMU, UX NPUMEHEHUE K H3YYECHHUIO
CBOOOJHBIX M  BBIHYXKJEHHbIX  KoseOanui. IlpomsBogHas  QyHKUUU
KOMILJIEKCHOW — mepeMeHHON. YcnoBus auddepennupyemoctu. [lonstus

aHATMTHYECKOU (PYHKITUH.

5. O0mme npodeMbl METOIMKH IPENOAABAHUI MATEMATHKH.

[Ipenmer MeToaMKH TpenojaBaHus MarteMaTUukd. COCTaBHBIE YaCTH METOJIUKH
npernojiaBanusi MateMaTuku. Lleam oOyueHuss mMareMaThke B CPEIHEH IIKOJIE.
Peanuzanmsi nuaakTHuecKuX MPUHIMIIOB B OOYYEHHHM MaTeMaTHKe. 3HAUCHUE
IIKOJBHOTO Kypca MaTeMaTMKu B o0mieM oOpa3oBanuu. Bocnutanwe u
pa3BUTHE YdYalIMXcs Ha YpOKax MaTeMaTuku: (OPMHUPOBAHHE HAYIHOTO

MHPOBO33pPCHHUA, OCTCTHYCCKOC MW HPABCTBCHHOC BOCIIHMTAHUC, PA3BHUTHC
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JIOTUYECKOTO  MBINUICHUS, MPOCTPAHCTBEHHBIX MPEACTABICHUA U
BooOpaxenwus. [Icuxomornueckre OCHOBBI OOyUeHUS MaTeMaTuke. Bo3pacTHbie
ocobeHHocTH ywamuxcsd. OCHOBHbIE TCHUXOJIOTHUECKHE TEOPUU OOYy4YEHUs U
yOpaBJICHUs yCBOeHWEM 3HaHui. [lemarornyeckne OCHOBBI OOyYCHHS
MateMatuke. JlupakTtuka Kak Teopusi oOyueHus U oOpazoBaHud. [IpuHIUIIBI
oOyuenusi. Ponb u mecto yuurens B yueOHoOM rmporiecce. CoaepkaHue
IIKOJIBHOTO Kypca MmareMatuku. CTpykTypa Kypca maTemaTuku. OCHOBHBIC
JMHUU Pa3BUTHS IIKOJBLHOTO Kypca MaTeMaTUKU. Maremartuka Kak y4eOHBIH
npeameT. Poib 1 MECTO MaTeMaTWKH B CHCTEME y4eOHBIX mpeaMeToB. CBs3b
Kypca MaTeMaTWKH C JPYTUMH yYeOHBIMH TIpeAMeTamMHu. BHyTpu- u
MEXITPEIMETHBIC CBSI3M MaTeMaTuKH. [IpuKiagHbie acCeKThl MIKOJIBHOTO Kypca
MaTeMaTuKu. MaremaTtudeckas TOJrOTOBKAa BBITYCKHMKA CPEIHEH MIKOJIBI K
MPAKTUYECKONM  JEATENBbHOCTM W K  MPOJIOJDKEHHUIO  0Opa3oBaHUS.
Hubdepenuuanust oOydyeHuss Maremaruke. Buabsl  auddepennuanyu:
ypoBHEeBass ®W  npodwibHas, WX  XapakTepuctuka.  DeaeparbHbBIN
rOCYJapCTBEHHBIM  00pa3oBaTeNbHBIM  CcTaHAapT oOmero obOpa3oBaHus,
TpeOOBaHMS K MaTeMaTHYeCKOW TOJATOTOBKE YyYAIIUXCS H  ypOBHEBas
muddepennuanus. YrayOJeHHOE WM3YYEHUE MATEMATHKU KaK Pa3HOBUIHOCTH
npoduibHOro 00ydeHusi. Konnenius npoduiibHOro oOy4eHus, €€ Ha3HaAYCHHE
U CTpykTypa. Metoasl u ¢opMbl oOydeHHS MaTemMaTuke. VX OCHOBHBIC
kinaccudukanuu. B3auMocBs3b 0O0IMIETUIAKTUYECKUX M YaCTHOIPEIMETHBIX
METO/JOB OOydYeHHs. OMIOUPHYECCKHE METOAbl OOyYeHHS MaTeMaTHKE:
HAONIOZICHUE, ONBIT, HW3MEpEHHE. Mertoapl TICHXOJOTHM B OOyYCHHH
MaTeMaTHUKe: CpaBHEHHs, O000IIeHHus, abCTparupoBaHWe, KOHKPETU3AIIHS,
aHaMM3 W CHHTE3. MeToNbl JIOTUKM B OOYYEHWHW: aHAJIOTHS, WHAYKIHUSI W
nenaykiusi.  CrienpaiabHbIe METOJIBI B OOYYEHHHM MaTeMaTHKe: MOCTPOCHUE H
WCCJICIOBAHNE MAaTEeMAaTHYECKUX MOJIEJIeH, TOCTPOCHUE aITOPUTMOB U TIPUEMOB
oOy4yeHus, aKcMoMaTH4YecKui MeToa. JIorMKO-AMAAKTUYECKUN  aHAIU3
IIKOJIBHOTO Kypca MaTeMaTHKd (Ha TpuMepe KOHKPETHOM TEeMBbI Kypca

MatemaTuk). OCOOEHHOCTH W B3aMMOCBS3b Pa3NUYHBIX (HOPM OOyUYEHUS:
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(bpoHTaNBHOMH, KOJUUIEKTUBHOM, IPYIIIOBOM, VHJABUAYAJIBHOM.
MareMaTuyeckue TMOHATHSA, METOAUMKAa WX BBEACHHS U (HOPMHUPOBAHHUS.
MeToauka H3ydeHHMs TEOPEM M HMX J0Ka3aTeNbCTB. 3aJauyd B OOy4YEHHUH
MaTeMaTHKe, uX Auaaktuueckue GyHkuuu. [locraHoBka 3amad, UX CTPYKTypa,
METOJIMKa O0yUYEeHUs pelIeHUIO 3aJaui. MeToauka 00y4eHHs MOUCKY PELICHUs
3amay. OOydyeHne MareMaTuke uepes3 3agaud. [IpoOnemsl cucTtemaTH3alnuu U
KJIaCCU(PUKALMU MIKOJBHBIX MaTeMaTHYecKux 3afad. OpraHu3zaluOHHbBIE
BOIPOCHl OOYYEHMsI MaTeMaTUKE. YPOK MaTeMaTUKH, €ro OCOOEHHOCTH.
OcHoBHbIE THIIBI ypOKOB. CHcTemMa TMOATOTOBKM YYMTENSI K YpPOKaMm
MaremaTuku. [IpoBepka ¥ OLEHKa 3HAHMM YyYalIuXcCSA: KOHTPOJIbHBIE,
CaMOCTOSITENIbHBIE, TOMAIIIHUE, UHIUBUyalIbHbIE Pa0OTHI, TECTOBAs MPOBEPKA.
OcHOBHBIE CpelcTBA OOyYEHHMS MaTeMaTUKE: YYCOHUKH, NUIAKTUYECKUE U
METOJUYECKHE TOCOoOUs, TeTpaau C MeYyaTHOW OCHOBHOM, TaOJMIbI, MOJEIH,
CXEMbI, KOMIbIOTEpHble mnocoOus u Jnp.  OpraHuzanus NOBTOPEHUS HU
CaMOCTOATENLHON padOThl HA YPOKaxX MAaTeMaTHKHU, IPOBEpPKA 3HAHUI, YMEHUN
U HaBbIKOB. CBs3b 00ydeHMs MaTeMaTuke W BocnuTaHus. DopmupoBaHue
MHPOBO33PDEHUSA, PA3BUTUE MBINUIEHUSA. BO3MOXHOCTM MaTeMaTUKH B
BOCIHUTAHUHU JIUYHOCTH y4yallerocs, ero oouei KynpTypbl. BHeknaccHas padota
no matematuke. OCHOBHbIE AUAKTUYECKUE (PYHKIIUK BHEKIACCHON padOTHI MO
MateMatuke. Ee Bunbl ux xapakrepuctuka. KpyxkoBas paboTa o MaTeMaTuKe.
@daxyibTaTUBHBIE 3aHATUA 10 MareMaruke. IIIkonpHBIE cCHELKypChl IO

MaTCMaTHKCE. OJII/IMHI/IaI[BI 110 MaTCMAaTHKC.

6. YacTHEbIe MCTOJHUKH 06V‘-I€HI/I$I MAaTCMATHKC

OO61ue BOmpochl METOAUKH MPENoJaBaHus areOpsl, aareOpbl U Havall aHAIu3a B

OCHOBHOM WIKOJIE M B CTApLIMX KJIAcCaX CPEIHEW IIKOJIbI: LEIU, COACPKAHUE U

CTPYKTypa KYpPCOB, OCOOEHHOCTH METOAWKMA WX TMPENoJaBaHUs B YCIOBHSIX

COBPEMEHHOW peQopMbl IIKOJbl. YUYEHHE O 4YHUCJIe B IIKOJIbHOM Kypce

MaTCMaTHUKH. [TonsiTue qucia. MGTOI[I/IKa HN3Yy4YCHUA HaTypaJIbHbBIX n

paluOHAJIBHBIX  YHCCII. BBC)ICHI/IG N H3YUCHHC I[CﬁCTBHTG.HLHBIX YHUCCII.
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ToxaecTBeHHbIE NpeoOpa3oBaHUs, MX POJIb M MECTO B IIKOJBHOM Kypce
MaTeMaTHKU. Buael ToXkaecTBeHHBIX npeoOpa3zoBanuil. [Ipobiema GpopmupoBanus
BBIYMCIIUTEIBLHOM KYJIBTYPhl IIKOJBHUKOB. Y PaBHEHUSI U HEPABEHCTBA, UX MECTO B
Kypce MIKOJIbHOM anreOpbl. Pasmuunble ompeneneHus MOHATHA YpaBHEHHUS U
HEpaBEeHCTBA M uX (QopMupoBaHue. MeToAMKa COCTaBJICHUS YpaBHEHUH IpHU
pemieHnu 3aga4. OyHKIMKA U UX POJb B MOCTPOSCHUU IIKOJIBHOTO Kypca aiareOphl.
®opmupoBanue  noHATHA ~ QyHKIMH.  DyHKIUOHANBHAs  MPOMEACBTHKA.
Metonnueckas cuctemMa U3ydeHusi GyHKIUN B Kypce aireOpbl OCHOBHOM IIKOJIBI.
Metonuka U3ydyeHus JMHEMHOW M KBaApaTUYHON (pyHKiMil. OCHOBHBIE BOIIPOCHI
IIPENOAABAHNS DJIEMEHTOB MAaTEMAaTHYECKOI0 AaHAJIM3a B CTAPIIMX KJaccax
cpenneri mkonie. Dynknusa. [lpenen QyHkuuum M HenmpephIBHOCTh. MeTonnka
U3Y4YEHUS TPUTOHOMETPHUUYECKUX (PYHKIUH, MOKA3aTEIbHON U JOrapu(pMUUECKOU
bynkuuii. [lonstue oOpaTHOM GyHKIMUUA. DieMeHTh au(depeHIIuaIbHOr0 U
UHTErPpAJIbHOTO  ucyucieHus.  DopMupoBaHHE  NOHIATHS  IPOU3BOJHOMN.
[IpumMeHeHne nTpon3BOIHOM K MCCIeAOBaHHUIO QyHKIUNA. POpMUPOBAHUE TOHITHIMA
HEOIIPEACIEHHOTO M OIpeAcNEHHOro wuHrerpana. lIpwnokenus wuHTerpana.
DJIEMEHTBI TEOPUHU BEPOSITHOCTEW. OCHOBHBIE LI€JIM BBEACHUS JAHHOTO pasjena B
Kypc Marematuku. COop, 0OpaboTka W TMpeAcTaBiIeHHE WH(OpPMAIUU: CXEMBI,
TaONHIIBI, JAUArpaMMbl, TpaduKu U Jp. DJIEMEHThl KOMOWHATOPUKH. DJIEMEHTHI
TEOPUH BEPOATHOCTEH: CIy4dalHbIe COOBITHS, JOCTOBEPHBIE M HEBO3MOXKHbBIE
COOBbITHS, YacToTa CcoObITHH.  OOIMEe BOMPOCHI METOAUKHU TPETOaBaHUS
r€OMETPUM B OCHOBHOM IIKOJIE: LEJNH, COAEP)KAHUE M CTPYKTypa Kypca.
PasznuuHple mOAXOABI K TMOCTPOEHUIO CUCTEMATHYECKOTO IIKOJBHOTO Kypca
reoMmeTpun. OcOOEHHOCTH METOAMKH MPETOAaBaHMsl IKOJIBHOTO Kypca TeOMeTpUn
B YCIIOBUSIX COBPEMEHHOU pedopmbl HIKOIBL. DJEMEHThl T€OMETPUU B Kypce
MaTeMaTUKM MiIaamux kiaaccoB. OCHOBHbBIE LEAM M 33Ja4d  BBEICHUS
reOMETPUYECKOT0 MaTepuaia Ha JaHHOM dTane oOydeHus. OCHOBHBIE TEMbI U
METOAMKAa WX  M3y4yeHHs. Meroauka  NOpOBEACHUS  MEPBBIX  YPOKOB
CUCTEMATUYECKOTO Kypca T€OMETPUM B OCHOBHOW MHIKOJi€. OCHOBHBIE MOHATHS

recoMCeTpunu U HX cBoiicTBa. Poib HarisiAHOCTHU IIPpW U3YYCHHUH IICPBBIX Pa3aciioB
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reoMeTpur. Meroauka H3y4eHHs (QUTyp Ha IJIOCKOCTH. MHOTOYTOJBHUKH.
dopMupoBaHUE MOHATHS MHOIOYTOJbHUKA. MeTOIMKa U3yUYEeHHsI YACTHBIX BUJIOB.
TpeyronpHuku. lIpu3Haku paBeHCTBA TPEYrOJBHHUKOB. YeThIpeXyrosbHUKU. Mx
knaccudukanus. [IpaBunbapie MHOTOYTOIBHUKH. OKPYKHOCTh M KpyT. B3anmuoe
pAacIlOJIOKEHUE  OKPY)KHOCTEH, IMpPSAMOM M  OKPY)KHOCTH Ha  IIOCKOCTH.
['eoMeTpuyeckne Mecta TOYEK. 3aJadyd Ha IOCTpoeHHE. l'eomerpuueckue
npeoOpa3oBaHusl TUJIOCKOCTH. JIBWKEHHs: IIEHTpalbHas CHUMMETpPHs, OceBas
CUMMETpPHS, IIOBOPOT, CHUMMETPHS N-TO MOPAAKA, NapaJUIeNIbHBIA IEPEHOC.
[Tonobue. KoopauHaTel M BEKTOpPbl Ha IUIOCKOCTH M B IPOCTPAHCTBE.
[IpssiMoyrosibHast cucTeMa KOOpPAMHAT, ONEpalud C BEKTOpaMHU, KOOPAMHATHI
BEKTOpA, CKAJSIPHOE NPOU3BENCHUE BEKTOPOB, YPABHEHUS OKPYKHOCTH U NPSMOM.
N3mepeHne reoMeTpuuecKknx BenuuuH. [{nuHa orpeska. M3mepenue miomanen:
MHOTOYT'OJIbHUKOB, Kpyra. [IpoGieMbl paBHOBEIMKOCTH U PABHOCOCTABIEHHOCTU
Ha IUIOCKOCTU. MeToauka H3ydeHus NMapajuiebHOCTH U NEPHEHAUKYJISIPHOCTH B
npoctpaHcTBe. Kiaccudukanum B3auMHOTO pacloaoKEeHUs MPSMBIX U IIIOCKOCTEN
B npocTtpaHcTBe. [Ipu3HaKu mapasiebHOCTH M NEPHEHANKYIISIPHOCTH MPSAMBIX U
I0cKocTe. MeToiuKa n3y4eHus: IpOCTPAaHCTBEHHBIX (PUTYp: MHOTOTPAHHUKOB U
buryp BpamieHus. BekTop Ha MIOCKOCTH W B TpocTpaHcTBe. [leiicTBus Hax

BekTopamu. KoopanHaTel BEKTOpa.



BOITPOCHI 1Jist BCTYIIMTEJABHOI'0 3K3aMeHa

Hampasnenuss moaroroBku: 44.06.01 OOpa3zoBaHME€ W NEAArorMyecKUe HayKd
(YpOBEHb ITOATOTOBKU KaJIpOB BBICIIEH KBaJIM(UKALIVN)

HanpapieHHOCTh TporpaMMbl: Teopwsi W MeTOAMKa OOy4YeHHUS M BOCIHUTAHUS
(MaTeMaTHKa)

no

PA3JEJI 1. Aarebpa.

bunapueie oTHowmeHus. OTHOLIEHUS SKBUBAJIEHTHOCTH M mopsanaka. Kiaccel
DKBUBAJICHTHOCTH.

I'pynna, npumepsl rpyni. I[Ipocreiimue cBoiictBa rpymi. [loarpynibl, nmpuMepsl.
Nzomopdusm rpymr.

Konsio, mpumepst konen. [Ipocteitmue cBoiictBa konen. [loakoneino. M3omopduzm
KOJIeL.

ITone, npocrenmue cBoiictBa nois. IIlpumeps! nmonen. YnopsgouenHoe noste. [lose
palMOHAIbHBIX YUCEIL.

[Tone koMmIeKCHBIX YKces. AnreOpandeckasl U TPUTOHOMETpUYecKast (POpMbI 3alKUCH
KOMIUIEKCHOTO  uyMcia.  ['eomeTpuueckoe  HCTOJKOBaHUE  ACHCTBUA  Hal
KOMILJIEKCHBIMH 4KcliaMU. Pelienre ypaBHEHUH B 110JI€ KOMIUIEKCHBIX YHCEIL.
MHorouneHsl OT OJHOM MEPEMEHHON HaJ mojeM. TeopeMa O JEIEHUU C OCTATKOM.
Teopema bezy. HO/] mHorounenoB u anroputMm EBknmpa. Teopema o pazioxeHUU
MHOTOYJIEHA Ha HENPUBOAUMBIE MHOKUTEIH.

Bekropusle mpoctpaHcTtBa. [IpuMepbl M CBOMCTBA BEKTOPHBIX IMPOCTPAHCTB.
[TonnmpoctpancTBa U pakTop npocTpaHcTBa. M30Mop(hr3M BEKTOPHBIX MPOCTPAHCTB.
Cucrembl JNHHEHHBIX ypaBHEHUM. PaBHOCWUIIBHBIE CHCTEMBI W 3JIEMEHTApPHBIE
npeoOpa3oBanus. PelmieHne cHCTeMBl METOAOM MOCIEI0BATEILHOTO HCKIIOUEHUS
IIEPEMEHHBIX.

[lonsitue onpenenurens kBaapaTHoW maTpuilsl. CBoiicTBa onpeaenureneid. [IpaBuiio
Kpamepa mu1s pemienus cucteMsl N IMHEWHBIX YPABHEHUN € M NIEPEMEHHBIMH.

PA3JIEJI 2. Teopus 4ucel U UYMCIOBBIE CUCTEMBI

Harypanbnsie yncna u ux cpoiicrBa. Akcruomsl [leano.

Meton Mmaremarnueckor HHAyKIMKA. buaoM HeroToHa.

[Ipoctbie unciia. beCKOHEUHOCTh MHOXECTBa MPOCTHIX uucesl. OCHOBHAs TEOPEMbI
apuMeTuKy.

Anroput™M EBKIHIa U €r0 IPUIIOKEHUS.

PA3JIEJI 3. 'eomeTpus.

TpexmepHOe €BKIMIOBO MHPOCTPaHCTBO. CKalspHOE, BEKTOPHOE M CMEIIAHHOE
IIPOU3BEICHUE BEKTOPOB. [IpHitokeHus K peleHuno 3a1ay.

['pynna aBmwkeHuil (mepememnieHuit) muiockoctd. Kraccudukamms IBUKEHHH.
IIpunoxeHns: ABMKEHUH K PELICHUIO 3a/1a4.



3. I'pynna mpeoOpa3oBaHuii 1MOAOOMS TUIOCKOCTH €€ moArpymmbl. [IpumoxeHus
npeoOpa3oBaHus MOJ00US K PEIICHHIO 3a7ay.

4. BzauMHOE PACIONOXKEHUE JBYX IIOCKOCTEH, MPSIMOM M TUIOCKOCTH, JBYX TPSIMBIX B
MPOCTPAHCTBE (B AHAJIUTUYECKOM U3JI0KCHUN ).

5. MBoOpakeHUs MJIOCKUX U MPOCTPAHCTBEHHBIX (GUTYp B MapalieNbHON MPOEKIUU.
[To3urnoHHbIE U METPUUYECKUE 3aJaUH.

6. MuoroyrosbHuku. [lmomaas MHOTOYTONBHHKA, TEOpeMa CYIIeCTBOBAHUS U
€IMHCTBEHHOCTU. PaBHOBEIMKOCTh U PAaBHOCOCTABIECHHOCTb.

7. Cucrema akcuoM Beins  TpexMepHOro  €BKJIMIOBa  MPOCTPAHCTBa, €€
HENIPOTUBOPEUNBOCTh. CBSI3b CHCTEMBI aKCHOM Beisii ¢ akCMOMaM# MIKOJBHOTO
Kypca T€OMETPHH.

8. JluHuUM U TOBEPXHOCTHU B EBKJIMJAOBOM IMPOCTPAHCTBE. | ajnkue JUHUM U TIAJKUE
noBepxHocTH. [lepBas kBagpaTuuHas popmMa MOBEPXHOCTHU U €€ MPUITIOKEHUH.

PA3JIEJI 4. MateMaTHUYeCKUI aHAJINS.

1. Momuocts MHOKecTBa. CueTHBIE MHOKECTBA U UX cBOMCTBA. CYETHOCTH MHOYKECTBA
panMoHaNbHBIX yncen. HecueTHOCTh MHOKECTBA JEHCTBUTEIIBHBIX YHCEIL.

2. Orobpaxenne MHOXecTB. [Ipenen u HenmpepbIBHOCTH QPYHKIMH B Touke. OCHOBHBIE
CBOIICTBa HEMPEPBIBHBIX HA OTpe3Ke (QYHKUIU.

3. Ilpenen umcnoBoit  mocnemoBaTenbHOCTH. CyIIeCTBOBAaHME BEpXHEH  TpaHU
OTrpaHHYEeHHOr0 MHOXecTBa. Teopema bombiiano-Beiiepmitpacca. HeoOxoaumerii u
JIOCTAaTOYHBIN IPU3HAK CXOJUMOCTH MOCJIEI0BATEIIbHOCTH.

4. Omnpenenenue u cBoiicTBa creneHu. CrenenHas ¢yHkius. CTeneHb B KOMIUIEKCHON
o0nacTH.

5. TlokaszarenbHas GyHKIMS ¥ €€ OCHOBHBIE CBOWCTBA. Pa3noxkeHue B CTENEHHOW PsI.
[TokazaTenpHas QPyHKIMA KOMIUIEKCHOM niepeMeHHON. DopmMyribl Ditepa.

6. Jlorapudgmuueckas QyHKIHS U €€ OCHOBHBIC CBOWCTBa. Pa3nokeHHe B CTENEHHOM
psaa. Jlorapudmuueckass GyHKIMS KOMIUIEKCHOW miepeMeHHON. WHTrerpambHOe
OIIPELIEIICHHUE.

7. TpuroHomerpuyeckue (QyHKIMH, UX OCHOBHbIE CBOMCTBa. Pa3noxeHue cuHyca u
KOCHHYCa B cTeneHHOU psal. CHHYC U KOCUHYC B KOMIUIEKCHOW 00J1acTH.

8. Huddepenmupyemble  (QYHKIIMM OJHOM MM  HECKOJBKUX  JIEHCTBUTEIHHBIX
IIEpEMEHHBIX. ['eOMETpHUECKMI M MEXaHMYECKUH CMBICI Npou3BoAHOU. [IpaBuita
b depeHIIMpOBaHuS.

9. Teopema Jlarpana. ¥Ycia0BHs TOCTOSSHCTBA, MOHOTOHHOCTH U BBIITYKIOCTUA (DYHKITUU
Ha MPOMEXYTKE. DKCTPEMYMBI U TOUKH Ieperuoa.

10. IlepBooOpa3Has u HeonpeIeleHHbIH nHTerpai. HTerpupoBanre noacTaHOBKOM U O
YaCTsM.

11. Onpenenennslii uHTErpan. MurerpupyemMocTs HenpepbBHONH ¢yHKIHH. DPopmyrna
Hrrotona-JleiiOnuma. @DopMynbl NpUOIMKEHHOTO BBIYUCICHUS  OIPEACICHHBIX
HUHTErPAJIOB.

12. Yucnossie psabl. [Ipusnaku cxogumoctu JlanamGepa n uHTErpadbHbId. AOCOIIOTHO
1 YCIIOBHO CXOJSIIHECS PSIIBL.

13. ®yHKIIMOHANIBHBIE TOCJIEIOBATEIbHOCTH W  psiAbl. PaBHOMEpHas CXOJIUMOCTb.
CreneHHble psbl B KOMIUIEKCHOM oOnactu. Kpyr cxoqumMocTH.

14. ®opmyna u psan Teinopa. BuHOMHUaNbHBIN .
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15. O6bikHOBEHHBIE AU(PEpEHIIMATBHBIE YPAaBHEHUsI MEPBOro MOPSAKA. YPaBHEHUS C
pa3IensoUMMHUCS IEPEMEHHBIMU. JINHENHbIE YpaBHEHUS.

16. Jluneitnple audQepeHanbuble  YpaBHEHUSI BTOPOTO TOPSAKA C TMOCTOSTHHBIMH
KO3 (ULMEHTaMH, UX IMPUMEHEHUE K HU3YYEHHI0 CBOOOIHBIX M BBIHYXIECHHBIX
KOJIEOaHUH.

17.TIpousBoaHas byHKIIH KOMIUIEKCHOM TIEPEMEHHOM. Ycnosus
mupdepenupyeMocty. [1oHATUS aHATUTHYECKON (PYHKIUU.

PA3JIEJI 5. O01ume npo0ieMbl METOAUKH IIPENOIABAHNAS MATEMATHUKH.

1. Tlpenmer wMeTomWKH TpemnojaBaHus MaTeMaTUKkA. COCTaBHBIE YacTH METOJUKH
npernojaBaHuss MaTemMaTuku. llenn oO0ydeHUss MaremMaTuke B CpeaHEH MIKOJe.
Peanu3zanus JUIAKTUYECKUX TPUHIUIOB B OOYYCHHH MaTeMaTHKE. 3HAUYCHHE
IIKOJBHOTO Kypca MaTeMaTWkh B oOmiem oOpa3zoBaHmH. Bocmuranume u pa3BuTHE
yyalmuxcsi Ha YypoKax MaTeMaTUKd: (OPMHUPOBAHHE HAYYHOTO MHUPOBO33PEHMS,
ACTETHUYECKOE W HPABCTBEHHOE BOCIHUTAHHME, PA3BUTUE JIOTHUYECKOTO MBIIUICHHUS,
MPOCTPAHCTBEHHBIX MPECTABICHUI U BOOOPAXKCHUS.

2. Ilcuxomornyeckne OCHOBBI O0OydeHHsT MaTreMmaTuke. BospacTHple 0coOeHHOCTH
yuamuxcs. OCHOBHBIE TICUXOJOTHYECKHE TEOpUM OOYUYEeHHUS U YIPaBJICHUS
YCBOCHHUEM 3HAHMI.

3. Ilemarormdeckue OCHOBBI OOyUeHUsT MaTeMaTuke. JlugakTuka Kak Teopust 00ydeHUS U
oOpazoBanus. [Ipunnunsl oOydenus. Ponb u MecTo yuutens B yueOHOM HpoIiecce.

4. CopnepkaHue IIKOJBHOTO Kypca wmarematuku. CTpykTypa Kypca MaTeMaTHKH.
OCHOBHBIC JMHUHM PAa3BUTHS IIKOJBHOTO Kypca MaTeMaTHKH. MaremaThka Kak
ydeOHBI TpeaMeT. Poilb U MeCTO MaTeMaTHKH B CHCTEME YYEOHBIX IPEIMETOB.
Cesi3pb Kypca MaTeMaTHKU C JAPYTUMH YYeOHBIMH TMpeAMeTamMu. BHyTpu- u
MEXIPEIMETHBIC CBSI3M MaTeMaTukd. [IpuKiIajHble acmeKThl IIKOJBHOTO Kypca
MaTeMaTUKA. MareMarndeckas TIOJTOTOBKA BBIMMYCKHHKA CPEIHEH IIKOJBI K
MPAKTUIECKON JEATENHHOCTH U K TIPOJOHKEHUIO 00pa3oBaHusl.

5. Huddepenmmanus oOyuenus marematuke. Bunel nuddepeniumanuu: ypoBHeBas U
npoduiabHasi, 150, XapaKTEPUCTHUKA. denepanbHbINA rOCyJ1apCTBEHHBIN
0o0pa3zoBaTeNbHBIN CTaHAAPT 00IIero oOpa3oBaHUs, TPEOOBaHUS K MaTEMaTUUYECKOM
MOJIFOTOBKE YyYalUXCs W ypoBHeBas nuddepennnanus. YriiyOJIeHHOE H3YyYECHHE
MaTEeMaTHUKU KaK Pa3HOBUIHOCTH MpopuiIbHOro o0ydenus. Konmenus npoduisHOTo
oOyueHwus, ee Ha3HAUYCHUE U CTPYKTYpa.

6. Meronet u ¢dopmbl 00ydeHuss MareMaTuke. WX OCHOBHBIE KiaccuHUKaIuu.
B3aumocBsa3p  0OIIEANIAKTHYECKHMX M YaCTHOMPEAMETHBIX METOJO0B OOYYCHHS.
DMITUPUYECKUE METOIBI O0YUCHUS MaTeMaTHKe: HAOIIOICHHE, OTIBIT, U3MEPECHHE.

7. Meronpl TCHXOJIOTMM B OOYYeHMH MaTeMaTUKe: CpaBHEHUSA, OO0OOIICHMS,

abcTparupoBaHue, KOHKPETH3AIUS, aHAIA3 U CUHTE3.

MeTo/1bl TOTUKH B O0OYyUEHUU: aHAJIOTHS, MHIYKIIUS U JICTYKIIUS.

9. CrmemnumanbHble METOABI B OOyYCHHHM MAaTeMaTHKe: IMOCTPOCHHE H HCCIEIOBAaHUEC
MaTEMaTHYECKUX MOJIeNICH, TIOCTPOEHUE alTOPUTMOB U TIPUEMOB OOYYCHHS,
AKCMOMAaTHYECKH MeTOA. JIOTMKO-IUMIAaKTUYECKUH aHaJIW3 IIKOJIBHOTO Kypca
MaTeMaTUKU (Ha MpUMEpe KOHKPETHOW TeMbI Kypca MareMaTuku). OCOOCHHOCTH H
B3aMMOCBSI3b PA3IMYHBIX (OpPM 00yUdeHUs: (HPOHTATBLHOM, KOJUICKTUBHOM, IPYIIIIOBOM,
VHIUBUYaIbHOM.

10. MaTemaTHueckue MOHATHS, METO/IMKA UX BBEJECHUS U (POPMUPOBAHUSI.

oo
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11. MeTtoinka U3y4eHus: TEOPEM U X JOKA3aTEIbCTB.

12.3anaun B o0yueHun MareMmaTuke, UX nujaakTuyeckue QyHkiuu. [locraHnoBka 3amad,
UX CTPYKTYypa, METOJIMKAa O0y4YeHUsl PEelICHUIO 3a1aund. MeTonruka o0ydyeHus: MOUCKY
pemenus 3a1ad. O0yueHue maTemMaTike yepes 3aaauu. [Ipobiemsl cucreMaTu3auuy u
KJacCU(UKAIUU ITKOJIBHBIX MATEMATUYECKUX 3a]1a4.

13. Opranu3anioHHble BOMPOCHl OOyYEHHsS MaTeMaTuKe. YPOK MaTeMaTHUKH, €ro
ocobeHHocTu. OCHOBHBIE THUIIBI YpOKOB. CHCTEMa MOATOTOBKH YUMTENS K YpOKaM
Marematuku. [IpoBepka W  OLEHKa 3HAaHUM  ydallUXCS:  KOHTPOJIbHBIE,
caMOCTOsITeIbHbIC, JOMAITHUE, UHIMBUIyaJIbHbIE pa0OThI, TECTOBAs MIPOBEPKA.

14.OcHoBHBIE cpeacTBa OOydYeHHMs] MaTEeMaTUKe: YUYEOHUKH, [AUJAKTHYECKUE U
METOJIMYECKUE MTOCOOUS, TETPATN C IEYATHOM OCHOBHOM, TAOJIMIIBI, MOJEIH, CXEMBI,
KOMIIBIOTEPHBIE TOCOOUS U AP.

15. Opranuzanusi MOBTOPEHUS W CAMOCTOSITENIbHOM pabOThl HA ypOKax MAaTeMaTHKH,
MPOBEpPKa 3HAHUW, YMEHUH U HABBIKOB.

16.CBs3p OoOydeHHs MaTeMaTHKe M BocnuTaHus. DOpMUPOBAHHE MHUPOBO33PEHHUS,
pa3BUTUE MbIIUICHUS. BO3MOXHOCTM MaTeMAaTHMKd B BOCHUTAHUU JIUYHOCTH
y4aIierocs, €ro 001e KyJIbTyphl.

17.BuexnaccHas pabora mno MaremaTuke. OCHOBHBbIE AMJAKTHYECKHE (DYHKIMH
BHEKJIACCHOM paboTel o MaTemaTuke. Ee BuIbl U ux xapaktepuctuka. Kpyxkkoas
pabora mo maremaruke. DakynbTaTUBHBIC 3aHATHS TO MareMartuke. LlIkonbHbIE
CHEKYpChl 0 MaTeMaTuke. OIMMINaaAbl IO MaTeMaTUKe.

Pasznen 6. YacTHbIE METOIUKHA O0YUEHHUI MaTEMATHKE

1. OOmue BOmpoCkl METOIMKH MpenoAaBaHus aareOpsl, anreOpsl U Hauaja aHaln3a B
OCHOBHOM IIKOJIE U B CTaplIMX KJACCaX CPEIHEU ILIKOJBI: LEJIH, COACPKAHUE U
CTPYKTYpa KYypCOB, OCOOCHHOCTM METOJMKM HUX TMPENoJAaBaHUs B YCIOBHUSAX
COBPEMEHHOM peQOpPMBbI ILIKOJBI.

2. YyeHue O yucie B HIKOJBHOM Kypce maremaTwku. [loHsTre umcna. Metoauka
U3Y4YCHUs HATypPaJIbHBIX M palMOHAIBHBIX 4YHcel. BBeneHue U H3ydeHHE
JIEMCTBUTEIIHBIX YUCE.

3. ToxnecTBeHHble MNpeoOpa3oBaHUs, UX pOJb U MECTO B IIKOJBHOM Kypce
MaTeMaTUKU. BUibl TOXKIeCTBEHHBIX TIpeoOpa3oBanmii. [Ipobaema dhopmupoBaHus
BBIYMCIIMTENIBHON KYJIBTYPhI IIKOJBHUKOB.

4. YpaBHEHUS UM HEPAaBEHCTBA, UX MECTO B Kypce IIKOJIbHOM anreOpbl. Paznuunbie
onpeneieHus TOHATUN YpaBHEHHS M HEPAaBEHCTBA M UX (OPMHUpPOBAHHE.
Meroavka coCTaBiI€HUs YPaBHEHU IIPU PELICHUHN 3a1a4.

5. OyHKIUU U UX POJIb B MOCTPOECHUHU HIKOJIBHOrO Kypca anredpbl. opmupoBanue
noHsATHs (QyHkuuu. OyHKIMOHAJIbHAS MpONeAeBTHKA. Meroauuyeckas cucTema
u3ydeHus: QyHKIuil B Kypce anreOpbl OCHOBHOM HIKOJIBL. MeToIuKa H3y4YeHHS
JMHEHHON M KBaJIpaTUYHON (YHKIUH.

6. OcHOBHbIE BOMNPOCHI NPENOAABaHUS SJIEMEHTOB MaTeMaTHYECKOro aHajlu3a B
CTapIMX KJIaCCaX CPpeAHEN LIKOJIE.

7. Oynkuusa. Ilpemen QyHKIMM ©  HENpEepbIBHOCTh. MeToauka H3y4YeHHS
TPUTOHOMETPUYECKUX (DYHKUUH, MMOKa3aTeNbHON U JIorapudMuyeckoil GyHKIUM.
[Tonsitue oOpaTHOM (DYHKITUH.

8. Dnementsl nuddepeHnaTbHOr0 U UHTErPaIbHOTO Ucuucienus. PopmupoBaHue
NOHSTHS MPOU3BOAHON. [IprMeHeHne Mpou3BOAHON K HCCIENOBaHUIO (YHKIUH.
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@opMHUpPOBAaHHE NOHATUN HEONPENEIEHHOTO M ONPEACIEHHOIO HWHTErpaa.
[IpunosxeHust UHTETpaja.

9. DnemeHTHl Teopun BeposTHOCTeH. OCHOBHBIC IIeNIM BBEACHUS JAHHOTO pa3zeiia B
Kypc Marematuku. COop, oOpaboTka W mpencTaBlieHHEe WH(OPMALUHU: CXEMBI,
TaOJIULIBI, JUarpaMMbl, TpadUKH U JAp. DIEMEHThl KOMOWHATOPUKH. DJIEMEHTHI
TEOpUU BEPOATHOCTEH: cllydallHble COOBITHS, JOCTOBEPHBIE M HEBO3MOXKHbBIC
COOBITHS, YACTOTA COOBITHIA.

12. O6mue BOmpoCkl METOJUKU IMPENOJIaBaHUs T'€OMETPUU B OCHOBHOMW IIKOJIE: IIEIH,
COlep)KaHUE€ U  CTpPyKTypa Kypca. Paznuunble 1oaxoasl K  MOCTPOCHHIO
CUCTEMATHUYECKOr0  IIKOJBHOTO  Kypca reoMeTpud. (OCOOEHHOCTHM  METOAMKH
IpernojaBaHusl IIKOJBHOTO Kypca TE€OMETPUHM B YCIOBHUSX COBPEMEHHOH pedopmbl
IITKOJIBI.

13. DnemeHThl TEOMETPUM B Kypce MaTeMaTHUKHU MIIaAIMIUX KiaccoB. OCHOBHBIE L€ U
3a/1a4yd BBEJEHUS T€OMETPUUECKOr0o MaTepHuasia Ha JaHHOM 3Tare o0y4yeHusi. OCHOBHbIE
TEMBI U METO/IMKA UX U3YUECHUSI.

14. Metonuka NpOBENEHUS MEPBBIX YPOKOB CHCTEMATUYECKOrO0 Kypca T€OMETpUU B
OCHOBHOI 1IKoJIe. OCHOBHBIE NMOHATHS T€OMETPUU U HUX CBOMCTBAa. POy HarimsgHOCTH
IIPY U3YYECHUU NIEPBBIX Pa3/I€I0B TEOMETPHH.

15. Metonuka wu3ydeHus QUIyp Ha TUIOCKOCTH. MHOTroyroibHukd. DopMupoBaHHE
MOHATUA MHOIOYrOJIbHMKA. MeToAuKa HW3y4YeHUs YacTHBIX BHUIOB. TpeyrojibHHKHU.
[Ipu3Haku paBeHCTBAa TpPEyroiabHUKOB. YeTwslpexyroiapHuku. Mx kinaccuduxanus.
[IpaBunbHbIE MHOTOYrOJbHUKU. OKpYXHOCTh W Kpyr. BzaummHoe pacnojoxeHue
OKPY)KHOCTEW, MPSIMOMl U OKPYXHOCTHM Ha IJIOCKOCTH. ['eomeTpuueckue mecta TOYEK.
3aja4n Ha MOCTPOCHHUE.

16. 'eomeTpuueckue nmpeodpa3oBaHus MIIOCKOCTU. [[BIKEHHS: IEHTpaIbHas CUMMETPHS,
oceBasi CHUMMETpHs, IOBOPOT, CHUMMETpPUS N-TO MOPSAKA, MNapauleIbHBIM IEpEeHOC.
[TonoGwue.

17. KoopiHATHl ¥ BEKTOPHI HA MJIOCKOCTU U B MpOCTpaHcTBE. [IpsamMoyronpHas cucrema
KOOPJMHAT, ONEpallMM C BEKTOPaMHU, KOOPAMHATHI BEKTOPA, CKAIIPHOE IPOU3BEACHUE
BEKTOPOB, YPaBHEHUS OKPY>KHOCTHU U IPSAMOM.

18. M3mepenue reoMerprnyeckux BennuuH. JlnnHa otpeska. M3mepenue mioniaaei:
MHOTOYTOJIbHUKOB, Kpyra. [IpoOieMbl paBHOBETMKOCTH U PABHOCOCTABICHHOCTH Ha
IIJIOCKOCTH.

19. Meronuka u3ydeHMs NapajyIeIbHOCTH U IMEPHNEHAUKYJISIPHOCTH B IPOCTPAHCTBE.
Knaccugukanuu B3aMMHOTO pacroyioKEHUs] NPSIMbIX U IJIOCKOCTEW B IMPOCTPAHCTBE.
[Ipr3HaKky nmapamienbHOCTH U NMEPIEHAUKYISIPHOCTH NPSAMBIX U IUIOCKOCTENH. MeTtonnka
U3yYEHUS MPOCTPAHCTBEHHBIX (PUTYP: MHOTOTPAHHUKOB U (PUTYp BpalleHusl.
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TEMbI PEOEPATOB

HampaBnenuss moaroroBku: 44.06.01 OOpa3zoBaHuMe U TMENAarorMYecKue HayKH
(YpOoBEeHb OJITOTOBKH KaJPOB BhICIIEH KBATM(PUKALINN )

HanpasrnenHocTh mporpaMmbl: Teopwst W MeTOAMKa OOY4YeHHS M BOCIHTAHUS
(MaTeMaTHKa)

1. Maremaruueckoe oOpa3oBaHue B Poccunm mnepBoi mosoBuHBI 19 Beka:
CO3/IaHHE POCCUMCKOM MOJENU KJIACCHYECKOM CHUCTEMBbl IIKOJIBHOTO
MaTeMaTHYeCKOro 00pa3oBaHMUsl.

2. JIBwxeHue 3a pedopMalMi0 POCCUICKON MOJENH KIACCUYECKOW CHCTEMBbI
IIKOJIBHOTO MaTeéMaTH4eCcKoro o0pa3oBanus KoHia 19 — nauyana 20 BeKkoB.

3. Dtanel pedopMUpOBaHUS W KOHTPPEPOPMUPOBAHUS COBETCKOM MOICITH
KJIACCUYECKOM CHCTEMBI IIKOJBHOTO MAaTeMaTUYECKOro O0Opa3oBaHMs.
Poccuiickoe Mmatematudeckoe oopazoBanue 90-x rogos 20 Beka

4. Hay4HO-METOIMYECKOE HacjleAue OJIHOTO W3 BBIJAIOIIUXCS PYCCKHUX
mateMatukoB-metoguctoB (H.M. JlobaueBckuii, M.B. Octporpanckuii,
B.41. bynsikoBckuit, H.A. [IIanmomHuKoB, K.H. PameBckuii,
M.T'. IlonpyxeHKo, A.IL. Kucenes, C.1. oxop-Tpounxuid,
b.B. I'nenenxo, I1.A. Hekpacos, A.H. Koimoropos u 1ip.)

5. Ucnonp3oBaHMEe  UCTOPUKO-HAYYHOTO  Marepuaja MpU  HU3yYCHUU
MaTeMaTuKH: (a) B Ha4aJbHOU 1iKoiie; (0) 5-6 kmaccax;  (B) 7-9 kiaccax;
(r) 10-11 kmaccax

6. OCHOBHBICE  TEHICHIIMM W  TEPCHEKTUBBI  PA3BUTHS  IIKOJBHHOTO
MaTeMaTthyeckoro oopazosanus B Poccuu B 21 Beke

7. IIkonbHOE MaTeMaTHueckoe oOpazoBaHue Poccuu u oJIHON U3 3apyOeKHBIX
CTpaH: CPaBHUTEJIbHBIN aHAJIH3.

8. ®opmupoBaHHE MaTEMAaTHUECKON KYJIbTYPhI IIKOJLHUKOB

9. ®opmupoBaHWE MATEMATHYECKOTO MBIITUICHHS IIIKOJbHUKOB

10.®opmMupoBaHue U pa3BUTHE MATEMATHIECKUX CIIOCOOHOCTEH MKOILHUKOB

11.®@opMupoBaHue W pa3BUTHE Y4YEOHO-TIO3HABATEIILHOM KOMIIETEHTHOCTH
IIKOJbHUKOB, NU3YYAIOIINX MAaTEMATUKY

12.Cnenmduka BOCIPUATHS U YCBOSHUS alreOpandeckoro U TeOMETPUIECKOTO
Marepuasa B IIKOJIe

13.T'enaepHblii MOAXO0 IpU 0OYUEHUN MaTEMaTHKE

14.Metoabl HAYYHOTO MMO3HAHUS B O0yYE€HUU MaTeMaTHKe

15.MeTon MaTEMaTHYECKOTO MOJICTTUPOBAHMSI KaK OJIMH U3 CIIOCOOOB PEIICHUS
TEKCTOBOM 3aj1auu

16.00y4eHne MaTeMaTHYEeCKUM J0Ka3aTeILCTBAM B IIIKOJIE

17.Metonuka W3y4eHUS] QJIrOPUTMOB M TMPaBWI B IIKOJBHOM Kypce
MaTeMaTHUKH
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18.Texnonoruu MaTeMaTU4YECKOTO oOpa3zoBaHuUs B rJI00JTBHOM
nH(pOpMaITMOHHOM OOIIIECTBE

19. Muddepennmanms npoiecca oOydeHUss MaTEMaTUKE B COBPEMEHHOM IIIKOJIE

20.nuBunyanuzaius 00ydeHHsl MaTeMaTHKE

21.TTpakTHKO-OPHEHTUPOBAHHOE O0yUCHUE MaTeMAaTHKE

22 . KoHnenmus HarisgHO-MOJIEeIFHOTO0 O0yUeHHUsI MaTeMaTHKe B COBPEMEHHOM
TIKOJIE

23.CoBpeMEeHHbBIE TEXHOJOTHs 00yUeHUs MaTeMaTHKeE.

24. ABTOpCKHE IIKOJIBI KaK TUI MHHOBAIIMN B MAaTEMAaTUYECKOM 00pa30BaHUU

25.KputepraabHO-OpUECHTUPOBAHHOE TECTUPOBAHUE KAK CPEICTBO M3MEPEHUS
U OIICHKH YYEeOHBIX TOCTIDKCHHHM ydYalIuxcsi MO0 MaTEeMaTHKE B YCIOBUAX
CPEIHEN LIKOJIBI

26./lonomHUTEIPHOE MaTEMAaTHYECKOE 00pa30BaHUE MKOJLHUKOB: TPAAUIIIHN U
COBPEMEHHOCTD

27.Cuctema ¢GakyIbTaTUBHBIX 3aHSTUH U CIEIKYPCOB 110 MaTEMAaTHKE

28.Marematuueckiue Wrpbl W pPa3BICUCHUS B CHUCTEME MaTeMaTU4YeCKOIo
oOpa3oBaHuUs

29.YueOHo-uccnenoBaTenbckas paboTta €O IIKOJIbHUKAMU B CHUCTEME
JIOTIOJTHUTEILHOTO MaTeMaTHIeCKOTro 00pa3oBaHus

30. JucraniimoHHbie GOPMBI JOMOTHUTEIILHOTO MATEMAaTHUYECKOT0 00pa30BaHus
IITKOJTHHUKOB

31.[1poekTHAs MEATETLHOCTh B CHUCTEME JOMOJHHUTEIHHOTO MaTeMaTHYECKOTO
o0pa3oBaHUs MIKOJIHHUKOB

32.Ilemarornyeckne  MPOTPaMMBI  JIOMIOJIHUTEIBHOTO  MaTeMaTHYeCKOTO
00pa3oBaHUs MIKOJIHHUKOB

33.Y4eOHo-uccaenoBaTeNbekasl JesTebHOCTh IIKOJBHUKOB B MPO(QHIEHOM
00y4eHUH MaTeMaTHKE

34.IIpodeccrnonanbHasi OpUEHTAIUS yUalTUXCsl IPU 00YYEHUU MaTeMaTHKe

35.0co0eHHOCTH  METOJMKH  OO0ydeHHs MaTeMaTuke B  MPO(UIBHBIX
MaTEeMaTUYECKHUX KJlaccax

36.0cobenHOCTH METOIUKHU 00yueHus MaTEMaTHKE B CPEIHUX
0o0pa30BaTeNbHBIX  YUPEKICHUSX  WHHOBAIMOHHOTO  THUMAa  (JIMIEAX,
TUMHA3UsIX, KOJUIEKaX, YACTHBIX IIKOJIAX )

37.TeopeTHKO-MHOKECTBEHHBI TIOJXO0J K ITOCTPOSHUIO IIKOJIBHOTO Kypca
MaTEeMaTHKH.

38. AKCMOMAaTHUYECKUH TTOIX0/T K IIOCTPOCHHIO IIIKOJILHOTO Kypca MaTEMaTHKH.

39.IlocTpoeHne MIKOJBHOTO Kypca MaTeMaTMKU Ha OCHOBE MPUHIIUIA
dby3ruoHn3Ma.
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