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1. Tpe6GoBaHus K pe3yJbTaTaM OCBOCHHs! OCHOBHOM NpodeccHoHaNbHOMH
06pa3oBaTe/IbHOI NPOrpaMMBbI BbICIIEro 00pa3oBaHHus,
NpoBepsieMbIM B X0J€ 3K3aMeHa

Lenvio écmynumenvHozo 3K3ameHa  SBIAETCS ONpPEIeNeHHe IOTOBHOCTH
aGUTypHeHTa, MMEIOLEro BhIcIIee oOpasoBaHue (YpOBCHb CIELMAlUTETa HIIH
MarucTpaTypbl COOTBETCTBYIOLIETO nipoduTIo «MaremMaTuka» 170051
«MareMarmdeckoe 06pa3oBaHHe») K IPOAODKEHHI0 O0y4eHHs B aCOHPaHType IO
Harpasienuo «Teopus 1 MeToauKa 00yUeHHUs: U BOCIUTAHHUSA MaTEMATHKE.

HocTynaommuii J0KeH 3HATh:

.- 0a30oBble IOHATUS U ONpeleNieHHs OSTUX IIOHATHUH, MX CBOWCTBa |
ocuoBHble MeTozisl Ha yposHe ®I'OC BO 1o xypcam «Asrebpa». «I'eomeTpus,
«MareMaTHYeCKUH aHaAJIN3Y,

- OCHOBHbIE [TOHATHUSA U3 0OIIEeil METOIUKY 00y4EHHs MATEMATHKE;

-METOONIOTHIO M METOJbl IeJarordyeckoro HCClefoBaHMs B 00macTu
TEOPUH U METOIUKU O0yYEHHUS MaTEMaTHUKe;

- OCHOBHBIE METONUKH H TEXHONOTMU OOyHEeHHs  MaTeMaTHYECKHM
MTOHSATHSIM, AaKCHOMaM, TeopeMaM, AITOPUTMaM H IPaBHIIAM.

ITocTynaoommi 10/UK€H YMETh:

- 00OCHOBBIBATH CBOM DPAacCCyXXAEHHS C OMOpOH Ha (aKTHI, ONpeIeeHHs
IIOHATHH, aKCHOMBI U TEOPEMBI,

- JIOKa3bIBaTh OCHOBHBIE CBOMCTBAa W TEOpeMBl aireOpbl, TIEOMETPHH H
MaTeMaTH4YeCKOI0 aHaJIu3a,;

- pellaTh THIIOBBIE 3aJa4d [0 JUCLHIUINHAM «AnreGpa», «['eoMeTpus»,
«MaTemMaTHYeCKHH aHAIN3Y;

- pellaTh TUIIOBBIE 33/[@4¥ W3 IIKONBHEIX y4eOHMKOB MareMaTuk (5-11
KJIacchl); |

- JIeMOHCTPUPOBATh yMEHMs IO INPHUMEHEHHIO  OCHOBHBIX METOIUK H
TEXHOJIOTHI OOydYeHHs MaTeMaTHYeCKHM IIOHATHMSM, aKCHOMaM, TeopeMaM,
QITOPUTMAaM Y IIpaBUIIaM. ,

IocTynaromuii J012KeH BAaAeTh:

- OCHOBHBIMHM IOHATHSAMHM U METOAaMH KypcoB «Anrebpa», «I'eomerpus»,
«Matemarudeckuil aHanusy», «Teopus m MeToAMKa OOY4YEHHS M BOCIIHTAHUSA
MaTeMaTHKe»;

- METOAMKOM TpernojaBaHUs MaTeMaTUKH B 5-11 Kiaccax;

- METOIOJIOTHEeH M METOJaMH IeJarornyecKoro MUccilenoBaHus B 06JacTH
TEOPHH M METOJUKH 00y4YECHUSI MAaTEMATHKE.



2. Conepmalme BCTYIIHTEJBbHOI0O 3K3aMeéHa H €ro COOTHeCeHHe ¢ COBOKYIIHBIM
0KHIA€MBIM pe3yJIbTAaTOM oﬁpasonamm.

CollepxaHue mporpaMMBl 3K3aMeHa OXBATBIBAET BOIIPOCEL OTpakaroIllne
0230BbIe MOHATHSA M (aKTHl NpeAMETHOH OOIACTH Mamemamuka, a TaKKe
OCHOBHBIC MOHATHS, OTHOCSIIMECS K TEOPUM U METOAUKE O6YUEHHS] MATEMATHKE B
061meo6pa3zoBaTeIbHOMN LIKOJIE.

ITpoyedypa nposedenus sxzamena u mpebosanus k omeemy

OK3aMeH MPOBOAUTCS B YCTHON QopMe 1o GuieTaM, B KA bl U3 KOTOPEIX
BKJIIOYEHBI YETHIPE BOMpPOCa.

IlepBbie 1Ba Bompoca OTHOCATCS K MpeAMETHOH o6macTH «MaTeMaTHKa.
IIpu oTBeTe Ha 3TH BONMPOCH HEOGXOMMO M3NOXUTh OCHOBHBIE (DaKThl, NOKA3aTh
CBOMCTBA, IPUBECTH IIPUMEPBI.

TpeTuit BONIpOC 3K3aMEHALIMOHHOTO GUJIETa OTHOCHUTCS K OB METOXHKe
obyueHust Martematuke. OTBeT Ha Hero TpeGyeT He TONBKO H3JIOKEHHS
TEOPETHYECKHX (AKTOB, HO ¥ NPHBENEHUS PUMEPOB U3 PA3THYHBIX YIEOHHKOB 1
U3 NPAKTUKU OOYYEHUS MaTEMAaTHKE.

YeTBepThIi BONPOC ~ OTHOCHTCS K  METOOMKE OOYYEHHS OCHOBHBIM
IOHATHAM IIKOJIBHOTO Kypca MaTeMaTHKH.

Tpebosanus k omeemy Ha 6cmynumensHoM sK3ameHe:

- OTBET Ha KXl BOIPOC NOKEH HAYHHATHCA C ONPENENICHUH OCHOBHBIX
TOHATHH, OTHOCAIIMXCSA K pacCMaTpPHBaeMOMY BOIPOCY, HILTIOCTPHPOBATECS
IPUMEPaMH, 3aTEM ClefyeT COOPMyIHpOBAThH OCHOBHBIE TEOPEMBI (CIEACTBHS,
(OpMyJIBI, aNTOPUTMBI) M MX J0KA3aTENIbCTBA,

- OTBET JOJKEH OBITh YETKHM, JIOTMYECKU [IOCTPOEHHBIM, YTBEpKAECHHS H
BBIBOZIbI 0OOCHOBaHHEBIMU;

- IPM HEOOXOIAUMOCTH JUIS MJUTIOCTPALMK NPUMEPOB, CHCTEMBI 3a/ay IO
TE€ME, MOCTYNAalOIHE MOTYT BOCIOJIB30BAThCS IIKONBHBIMA YYeOHUKAMH U
3aJla4YHUKaMHU.

Ha moaroToBky k oTBeTaM Ha BONPOCH GHMIETa OTBOAUTCS - He MeHee |
yaca. Ha ompoc mocTynaromero B acnupaHTypy H cobecelloBaHHME ¢ HHM
orBoxutcs oT 30 MUHYT — 110 1 yaca.

Yacte . MATEMATHKA

Anzebpa.

MuoxecTBa u oToOpaxceHus. IIoHSATHE MHOXeECTBA. Onepaiunr  Haj
MHOXECTBaMH. buekuus, cClopbekius, HHbeKUHsS.  BHHApHBIE OTHOUIEHHS.
OTHOIIEHHs PKBHMBAJIEHTHOCTH M HOpsaxa. Knacchl 3KBHBAJeHTHOCTH. ®akrop
MHOXECTBA.

INpunumn Maremarudeckoit uHAyknuu. Bunom HeloToHa. HarypanbsHrie
YHUCJIa ¥ UX CBOMCTBA. AKCHOMEI [TeaHo.

Marpuusl. OcHoBHBIe onepauu Haj MaTpunamu. OGparHas MaTpuia u
crocobbl ee HaxoxaeHus. Panr matpuipl. CHCTEMBI TMHEHHbIX YPaBHEHUH u



pasnuYHbIe CIOCOOBI MX pemenus (Metox I aycca, meton Kpamepa, Marpuunsii
meton). Teopema Kponekepa-Kanem.

bunapusle oneparuu. [Momyrpynmner 1 Mououmsr, T pymiel. I{uknnyeckue
rpynnel. HopmansHsie nenutenu. Pasioxenue Ipynmet mo noxrpymme. TeopeMma
Jlarpamxa. ToMmomopdusmer u n3oMopdusmel rpynm. Kojsia. Kosabuo kmaccos
BBIYETOB. ['oMOMOpGhH3MEI 1 n3oMopousmsr kosew. [Toss. XapakTepucTHka mous.

Bexropnsle npocrpancrsa. Onpenenenns u  npumepsl. EBxnunoser
IpocTpancTBa. OlpeneeHus U IpuMeps.

I'eomempus.

Bekropsl. CnoxeHne BekTopos u YMHOXXE€HHE BEKTOpa Ha 4Kcio. JIuneitHas
3aBHCHMOCTE M HE3aBHCHMOCTb.  CBolicTBA  JMHeHOl 3aBUCHMOCTH.
Komnuneapusie u xommnanapusie BCKTOPBI, UX I€OMETPUYECKMH CMbICH. Bazuc
BEKTOPHOTr0 IpOCTpaHCTBa. PasmMepHOCTH BekTOpHOTO npocrpancTea. Koopauaats:
BEKTOpa B NaHHOM Oasmce. Omepanuu Haj BEKTOpaMM B KOOPIAMHATHOM (hopMe.
AkcuoMs! adduHHOrO npocTpancTBa. CKalspHOE YMHOXeHMe BEKTOpPOB, €ro
CBOHCTBA. AKCHOMBI  CKaJIIPHOIO NpousBeneHus. EBKIMIOBO  juHeitHOe
IIPOCTpaHCTBO. BekTopHoe mpoussenenue BEKTOpoB. CMeNIaHHOe Mpou3BeneHUe
BEKTOpOB. X cBolicTBa. [IpuMeHeHHe K BBIYHCIIEHMIO mnouanei u o6seMoB.

Paznuunele crioco6s1 3amanus MPMOH Ha IUIOCKOCTH M B MpPOCTPAHCTBE.
O6wee ypaBHenwe mpsmoii Ha adduHHON mnockoctu. I €OMETPHUUECKUI CMBICII
ero koadduurentos. Bzanmuoe pacnonoxenue ABYX NPSMEBIX Ha IJIOCKOCTH H B
POCTPaHCTBE.  Pasnu4Hble ClOCOGHI 3aJaHHS ITOCKOCTIL Obwee ypasHeHue
TUIOCKOCTH. B3auMHoe pacnionosxenue ABYX, IUIOCKOCTEH, MPSAMONH U IIOCKOCTH.
IlpsmMas u mmockocTs B eBKIHIZOBOM npoctpancTBe. Hopmans k mpsamoii u
nnockocTd. HopManbHbie ypapHeHus IPAMOH U IJIOCKOCTH. PaccTostHHe OT TouKH
A0 IPSAMOH, OT TOYKH JO IUIOCKOCTH. VIUIBI MEXIYy NOBYMS TpPSMBIMH, IBYMS
IUTOCKOCTAMH, yIOJI MEXAY MPAMOH U IIOCKOCTEIO.

Omnunc. Onpenenenne, KaHOHHYECKOe YPaBHEHHE, CBolicTBa. ['unepGora.
Onpenenenne, kaHOHHYeckoe YpaBHeHHe, CBOHCTBa. AcumnToThL IlapaGona.
Onpenenenue, kaHOHHYECKOE YPaBHEHNe, CBOMCTBRA.

Ilonarue o maremaruyeckoi CTpyKType. M3omopdusm crpyxryp. Mozens
CTPYKTYpPBI, =~ HMHTEpIIDETallHsl  CHCTEMBI  aKCHOM. Henpotusopeunsocrs,
HE3aBHCHMOCTE M TIOJIHOTA CHCTEMBI aKCHOM. AKCHOMATHYeCKuii METO/.
Hcropuueckuit 0630p ocHoBanus reomerpun. «Hauana» Esxmuaa, V IIOCTyJIaT.
O630p cucremsr axcuom I unbbepra, Beiina. Akcroma JloGauesckoro U ero
reoMeTpHsl.

Mamemamuueckuii ananuz

MHOXECTBO HeHCTBUTENbHBIX uHCen U Hx cBoiicTBa. HemnpepriBHOCTE
MHOXECTBA JHEMCTBUTENBHBIX YHCElL. OrpaHudennsle wu HEOrpaHUYeHHEIE
MHOXECTBA. BepXHsis U HIDKHSAS rpaHm.

Oyuxuus. O61acTh OnpeneneHns 1 o6racTs 3HaYeHuH QyHKuMU. CriocoOmr
3afanus GyHKuMH. COXHEBIE U obpaTHble (YHKIHH. I'papuxu. MonotorHOCTS,
H€THOCTh, NEPHONMYHOCTh (GYHKLHUH. OCHOBHEIE dNIEMEHTapHble (GYHKLMH, HX
CBOMCTBa, rpaduky. Knaccudbuxanus byHKIMH (anre6panyeckue,
TPaHCUEHAEHTHEIE).



ucnoBBIle TOC/ENOBATENEHOCTH. BHABI YHCIOBBIX MOC/EIOBATELHOCTE
(MOHOTOHHBIE, HEMOHOTOHHBIE, OTpPaHMYEHHHIE, Heorpanu4eHHsle). [Ipenen
YHCIIOBOM IOC/IEN0BaTeNbHOCTH. TeopeMa 0 eqMHCTBEHHOCTH IpeJeNa YucaoBoi
IOC/I€I0BAaTEeNBHOCTH.  OrpaHMYEHHOCTh  CXOMMAIEHCS  IOC/Ie0BATENBHOCTH.
CyilectBoBaHMe MNpenena MOHOTOHHOHM OIPAaHHYEHHON I10CIIEI0BATENbHOCTIL.
beckoneuHo Manble U GeCKOHEYHO GOJBIIME YHCIIOBBIC TI0CJIEIOBATEIBHOCTH, UX
cBa3b. CBoiicTBa O€CKOHEYHO MaBIX YHCIOBBIX .MOCIEOBATENBHOCTE],
ApudmeTrieckue cCBOMCTBa Npesiesla YHCIOBOM MOC/e[0BATEBHOCTH. Teopema, o
IPENEPHOM  IIEPEeXOAe B HEPaBEHCTBAX M O TMpelele MPOMEXYTOYHOM
I10CJIEI0BATEIBHOCTH; IMoanocnenosarensHOCTH. Teopema Bonesuano-
Beliepuirpacca.

Ilpenen dynkmum B Touke (mo I'eiime, mno Komm). Apudmernyeckue
CBOHCTBa mpenena (QyHKUMH. DKBUBAJEHTHBIE OECKOHEUHO Malibie (byHKIUH.
IlepBelii 1 BTOpO#t 3aMeuarenbHble mpenessl. Yucio e.

HenpepeiBHOCTE (YHKLNMM B TOuke M Ha MHOXKecTBe. TOYKH pa3pbiBa
Gynxuuu 1 ux knaccuduxanus. CeoiicTa HenpepbIBHEIX (yHKmit. Teopema o
HETIPEPBIBHOCTH OOpatHOi ¢yHkuuu. Teopema o MMPOMEXXYTOYHOM 3HAYEHUHU.
Teopema 06 OrpaHMYEHHOCTH U O HaUGONbBLIEM M HAMMEHBIIEM 3HAYEHUIX.
PaBHomepHas HempepbiBHOCTE. Teopema o PaBHOMEPHOH  HENpPePBIBHOCTH
(YHKLUHMM HENpPEepBIBHON HAa OTpe3ke. HEMPEPHIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX
GyHKUMA.  HempephIBHOCTH CYMMEI, NPOW3BENEHHS H YACTHOLO. IIpenen u
HEIPePBIBHOCTH CI0XXHOW (YHKIIMH.

3ajayn, TNPUBOAAIIME K MOHATHIO [POM3BONHOM. Ou3mueckuif u
TEOMETPUIECKUH CMBICI TPOU3BONHOH. HempepeiBHOCTD (GyHKIMM, HMeromeit
Npou3BOAHYIO0. IIpou3BomHAas CyMMbl, NpPOM3BENEHUS M YaCTHOLO GYyHKIHH.
IlpousBopnas cnoxuolt u obpartHoit (yHKIMiA. IIponsBoiHBIE OCHOBHBIX
DNIEMEHTApHBIX (QYHKUMH, OOPaTHBIX TPUTOHOMETPHYECKHX H TUIEepOOTHYECKUX
$yHKUMHA. YpaBHEHHE KacaTelbHOM, HopMany. [[pOM3BOHbIE BBICIIHX IIOPSIIKOB.
IIpousBonHsle QyHKUMH, 3a1aHHBIX HESBHO. IIponsBonHsle, GyHKIMH, 3agaHHBIX
napametpuyecku.  uddepentman  dyskuun.  MHBapHaHTHOCTH bopMsI
nadoepenimana. ['eomerpuyeckuit cMbic mudoepennuana. J(uddepernnans
BBICIIMX NOPSAKOB. i depeHnna CyMMbI, IpOU3BeAeHHUSI, YACTHOTO.

Teopembr  Pojus, Jlarpamxa, Komrn. Ilpasuno  Jlonwurans.
Heonpenenennoctu BHJa
1 IpyTHE.

0’ o

IIpu3sHaku MOHOTOHHOCTH (QYHKIIMH. OKcTpeMyMbl (yHKUuH. OnpeneneHue
HauOOJIBIIEr0 M HAUMEHBIUETO 3HAYEHHH (YHKIHH. Beimyknocte u Toukm
neperuba. Acumnrorst Hccnenosanne ¢GyHKumii u IOCTPOEHHE TpadHKOB.
Ilapametpuuecku 3ananusle Gynkuun. OyHKINHN B NOJISIPHON CUCTEME KOOPAMHAT

Hepsoo6Gpasnas Gpynkuuu. HeonpeneneHusiii uHTerpay. OcHoBHas Tabiauna
uHTerpasoB. llpocTelimue mnpaBumia MHTErPUPOBaHUS. HnrterpupoBanue 1o
YacTSAM M 3aMEHOM [TepeMEHHOIN.

3ala4y, NPUBONAIME K IOHATHIO OIPENENeHHOTO uHTerpana. Teopema
CYWECTBOBAHMA  ONPELENEHHOTO HHTErpala OT HENpepbIBHOH  (DYHKLMH.



I'eometpuyeckas unTepmperanus ONPENECIEHHOro HHTerpana. HeoOxomumele u
AOCTAaTOYHBIC yCIIOBUS HHTErpupyeMoctu. CBOIHCTBa HUHTETPHUPYEMBIX QYHKIIHIA.

Onpenenennsiif  uHTErpan c [EPEMEHHBIM  BEPXHUM  MpEIesioM.
®opmyina HeloTona-Jlel6HuIa. MeTOMB BBIMUCIICHIS OMPENeIEHHOI0 HHTerpaa.
Hekoropsie reomerpuueckue u  dusmueckue IIPHIIOXKEHHS  ONpeelIeHHbIX
HHTErPaJIOB.

Yacte II. TEOPUSI U METOJUKA OB YYEHMS MATEMATHKE

IlonsTne MeTOHONOTHMH  MeTOmHKH oby4eHHss MaTeMaruke. IloHSTHe
METOIUYECKOW CHCTEMBI 00y4eHHs MaTeMaTHKe. Ilpeamer Metomuku obyuenus
marematHke. COBpeMeHHble MNpOGIEMbl METOMHKH o0yueHuss MarteMmartuke.
OCHOBHEIE PUHIIAIIEI 06YYeHHSs MaTeMaTHKe.

Ilemn oOydeHus um BOCIUTaHHS B IIPOIECCE TPENOAAaBaHUsI MaTEMATHKU B
00111e06pa30BaTeNbHEIX YUpeXKAEHHIX. SHaueHHe Kypca MaTeéMaTHUKH B 0oO0LIeM
obpasoBanun. KoHuenuus cospemenHoro MaTEMAaTUYECKOro 00pa3oBaHUs B
o0ieobpazoBarenbHOit  mIKOIeE. O6pasoparensHble,  BocHUTaTeNbHBIE U
pasBUBAIOIME LM OOYYEeHHMS MaTeMaTHKe, HX B3aHMOCBS3H. PoNb o0y4eHus B
Pa3sBUTHH JIUYHOCTH.

QenepanbHblil  rOCYIaPCTBEHHBIH 00pa3oBaTeNbHBIN  CTAHNAPT 06IIEro
obpa3oBanus. KoHueNmus pasBUTHS MIKOILHONO MaTEMaTUYECKOro obpa3oBaHus.
basucHbIi  y4eGHBIH mIan 00Ie06pa3oBaTeNbHBIX  yUpexIeHnH. (OCHOBHBIE
npodunu o6IIero MaTeMaTHYecKOro oOpa3oBaHus. Ba3oBeiii u yri1yONeHHBIH
YPOBHHU.

MaremaTnueckue MOHATHS U MeTOqMKA HX u3yydeHus. IloHaTue xak onHa u3
OCHOBHBIX ~ (OPM  MBIIUIEHHS.  MaTeMaTHyeckue  MOHITHS. Ipouecc
GopMupoBaHUA TOHATHH. [loHATHS U TepMUHBL.  Pasnuunbie  criocoGsl
ONpeNieIeHus NOHATHH. Jlornueckas crpykTypa onpenenenuit. THIHYHEIE OLINOKH
YHalUXCA TP OTpPEeNeNeHNH HOHSTUR U IyTH UX MPEeONONICHHS. Knaccudukanms
NOHATHH. MeTonuka BBeieHus U (GOPMHUPOBaHHUS TIOHSITHIA.

Maremaruueckne nmpennoxeHns W mokasaTenncTa B 00y4yeHHH
MateMaTuke. OCHOBHBIE THITBI MAaTE€MaTHYECKHX IpeanoxeHuid. Mertonuka
H3yYeHUs aKCHOM. Pasmuynele BuUuEl dopmymupoBok Teopem. Jlorudeckas
CTPYKTypa TeopeMbl. OCHOBHBIE THIIBI TEOPEM M MX B3aHMOCBS3b. Hocrarounsie u
HeOOXOoUMBIe YCiI0BHs. MeTonuka O0y4eHHs I0Ka3aTenbpCTBaM TEOpEM.

Marematnyeckue 3a1aun B 1mIKOMBHOM oOyuenuu. Pois u Mecto 3amay B
00y4eHHH MareMaTuKe. Knaccuduxanus samau. ®ynkumm samau s obydeHuu.
OGyyenue MaTeMaTuke uepes 3amaun. O6iue METOMBI PEIIEHUs] MATEMAaTUYECKHUX
3agauy. OOydeHHe mpueMaM MOHMcKa pemienys 3ama4y. Pasnuunele crnocoGsl
0(hOPMIIEHHS pelleHnH MaTeMaTHYeCKyX 3a1ay.

Cremuéuka ypoka MaTeMaTukH. Ypok Kak OCHOBHas opma OpraHu3aluH
00y4eHHs MaTeMaTHKe B 0011106 pa30BaTeNbHEIX YUPEXKIEHHSX, Crpykrypa ypoka
MateMaTHKH. Tunel ypokoB. CTpoeHue 6a30BOif CHCTEMEI YPOKOB MaTeMaTHUKH.
TpeGoBanus x mnaHaM W KoHCHeKkTam YPOKOB. AHanu3 ypoka MaTeMaTHKH.



IloaroroBka yumtens matematuxu x YPOKy. Hcrions3oBanue pazinunbix CPEICTB
O0y4YeHHMS Ha ypoKax MaTeMaTHKH.

IlpoBepka u orenka 3HaHui yHaluxcs. AHalH3 PeKOMEHAALHI [0 OIeHKe
3HaHUH U yMeHHit yyamuxcs. Pasanuneie HOZXOABI K OLIEHKE 3HAHUH YYaIuXCs:
o omubKaM, M0 06BEMY BEPHO BBINONHEHHOI paGoTEl, KOMGMHHPOBaHHEI
nonxox. Texkymmit, TemaTudeckui, IEPHOJMIECKUH KOHTPOJIb yCIEBAEMOCTH
ydamuxcs. JlocTmxeHnue ueeii TIPOBEPKU M OLEHKHU 3HAHMH U yMeHHMit yyammmxes
0 MareMaTvke. KToroBas arTectaums mno MaTeMmaTwke, OI'D u EID mo
MateMaTuKe ( ypoBeHb TpeGoBaHuil 1 CozlepKaHue 3aaaHuii).

DaKynbTaTUBHBIE U 3JI€KTHBHBIE KypChl IO MaTeMaThKe, O0COGEHHOCTH
OpeAnpodHUIBbHON  MOATOTOBKM U npouneHoro  obydenus. Hemn
(axynbTaTHBHOrO 06ydeHus MATeMaTUKe, NPeANPOPUIBHOM MOATOTOBKH H
NPOGUIBHOTO 06y4eHus. Ilepedens u xapakrepuctuka (akynpTaTMBHEIX W
SJICKTUBHBIX KypcoB. OCOGEHHOCTH OpraHu3aiuu (aKyIbTaTHBHBIX 3aHSTHI IO
MaTeMaTHKe, NpeanpoUILHON MOATOTORBKH H NPOQHUILHOTO 06y4eHus.

BHexnaccHas u BHemkosnpHas pabota mo matematuxe. Pomp u Mecro
BHEKIIACCHOH M BHEUIKOJIBHOW paGOTHI MO MaTeMaTHke B 00pa3oBaTtensHOM
npouecce o61eobpa3oBaTeNbHbIX ydpexnenud. GopMbl BHEKIIacCHOH paboTH ¢
YIaIllUMHUCSH,  TPOSABISIOUIMMM  HOBBILIEHHEBI HHTEpeC K  MaTeMaTHKe.
Opranusanus paboTel MaTeMaTHYeCKOro kpyxka. Iloaroroska u mnposemenume
MaTCMaTHYCCKUX ONUMNHUAA. XapaKTepUCTHKA BHEKJIACCHOM, BHEIIKOJIBHOH H
3a049HOH paGoTHI CO MIKOJIBHUKAMHE 110 MaTeMAaTHKe.

Meroavka  o6yueHMS  9MCIIOBEIM CHCTEMaM B IIKOJBHOM Kypce
MaTeMaTHKH. PasmuyHble CXeMBI pPasBUTHS TOHSTHS YHCNa: HCTOPUYECKAs,
JOTHYECKas, KOHUEHTpuyeckas. OCOGEHHOCTH peanu3ammy HJIeH DacCUIMpeHHUs
HHCJIOBBIX MHOXXECTB IPH OOYYEHHUM MaTeMaTHKe B ILKOJIE. AKCHOMAaTHYECKHI U
KOHCTPYKTUBHBIA IIOAXONBI K MOCTPOCHHIO YHCIIOBBIX MHOX€CTB B IIIKOJBHOM
o0yuyeHun. Meronuka M3YUCHUS  HATYPaNbHBIX, UEJBIX, pPalHOHAIBHBIX,
JCHCTBHTENBHBIX M KOMIUIEKCHBIX  YHCEN. OGyueHne  npuGTIKEHHBIM
BBIYUCTIEHHSM.

Meronvka u3ydeHus ToXIecTBEHHBIX NpeoOpa3oBaHUil MaTeMaTHYEeCKUX
BBIDKEHHH. Pasnmuunble moaxoms! k BBeneHHIO TIOHATHSA TOXIECTBEHHOTO
npeobpa3oBanus. Peammzanus NIPUHIHKIIG  CO3HATENBHOCTH IIPH  U3YYEHHH
TOXIECTBEHHBIX  INpeobpa3oBaHuii. LlenenanpaBineHHOCT,  TOXIECTBEHHDIX
npeoOpa3oBaHuUil KaK OHO U3 CPEACTB NpeononeHus GpopManusMa B 06yueHuH.

Meronvka usyueHus ypasHeHwmii. AHamus PasIMYHBIX IyTeld BBeHeHHS
TOHATHA ypaBHenus. Knaccudukauus ypaprennit. Metomuka U3YYEHHUS OCHOBHBIX
CMoCo00B UX peluenuit. Pemenne 3amauy Ha COCTaBJICHHE YpaBHEHUN H uX
odopmnenue. VpaBHenus c napameTpamMi. CHCTEMBI ypaBHEHHH B MIKOJIBHOM
Kypce MaTeMaTHKH.

Meronuka wusyuenus HEPaBEHCTB. MeToquka BBefeHHS MOHSTUS
HEPAaBCHCTBA B LIKOJIBHOM KypCe MaTeMaTHKH. PazinuHble BUJIBI HEPABEHCTB U
MeTolMKa OGOCHOBAaHHS OCHOBHBIX CIOCOGOB X pewenuii. HepaBeHcTBa ¢
napametpamu. Odopmienne penreHuit HEpaBeHCTB. CHCTEMBI HEpaBeHCTB K



METONMKa MX u3y4eHHs. COBOKYNHOCTH M CHCTEMbI YPaBHEHHH M HEPABEHCTB B
Kypce MaTeMaTHKH 0011e00pa3oBaTeNbHbIX YUpekIeHHUIl.

OyHKIUHH B IIKOIBHOM Kypce MaTeMaTHKH. PasiHyHble TPaKTOBKH MOHATHS
¢Qynxunn. OyHKIMOHaNbHas nponeneBTHka B V-VI kiaccax. HccnenoBanue
(yHKUMH 31eMeHTapHBIME cpeacTBamu. O6Inas cxema McClIeoBaHHS byHKIHiL.
Meronuka wM3yueHUs JHUHEWHOW, KBaIpaTHYHOM, CTENEHHOH, I0Ka3aTeIbHOM,
JIOrapi(MUIECKOH ¥ TPHIOHOMETPUYECKUX (yHKIHIL.

Meronuka uzydenus npoussonHoi. GOpMUPOBAHHE MOHSTHS IIPEETBHOTO
NEpEXoNa M  HENPEepPBIBHOCTH (GYHKIMH. MeTOonMKa BBEAEHHS IIOHSITUS
npousBoaHoi. [IpaBuia BerKCIeHNs npousBoaHOH. ITpunoxenus IIPOU3BOAHOM.
Mertonuyeckas cxeMa NpHEMeHEHHs IPOM3BOIHOM K UCCIIE[OBAHMIO (GyHKUHH.

Meroaunka usydenus unterpana. OnpezeneHue mepBooGPasHO, U3y4YeHHE
€€ CBOMCTB. MeToauKa BBEIEHHS [OHATHS HHTErpana. BoluucieHHe
nepBooOpasHo ¥ uHTerpama. OOy4eHHe NPHUMEHEHHIO HHTErpajga s
BBIYHUCIICHUS IUTOLIAAEH IIJIOCKUX QUTYp H 06BEMOB Tell.

Jlorideckoe CTpoeHHe IIKONBHOIO Kypca reoMeTpuu. Llemu U3y4eHHUS
reOMeTpUH. PasnudHble MOAXO0ABI K IOCTPOSHUIO IIKONBHOTO Kypca FEOMETPHH,
MX CDaBHHTENIBHEIH JIOTHKO-AMAAKTHYEeCKHH aHamu3. OcoGeHHOCTH peaH3alyy
HJI€¥ aKCHOMAaTHYECKOT0 [T0CTPOEHHs IKOJBHOIO Kypca reOMETpHH.

M3yueHue npomneneBTHYECKOro Kypca reOMeTpUH. DIeMEeHTHI reOMETpHH B
I-VI knaccax. MX CB3M C CHCTEMaTHYeCKMM KypCOM reomMeTpud. Mertomuka
BBEICHHAA IC€OMETPUYECKUX IIOHATHH M HU3yYeHHE HMX CBOWCTB B OCHOBHOHM M
CTapiiel mKkonax. Poib M MecTo MHOYKUMH W AENyKIHH B IIPOTIELEBTHYECKOM
Kypce reOMEeTpHH.

Meronuka M3y4eHHs IeOMETPUYECKHX IOCTpoeHHH. ITocienoBaTeIbHOCTD
BBEACHUS OTAllOB DEINCHHsA 3a7ad Ha IIOCTPOEHUE B IPaKTHKe paboTHl ¢
ydammmucs. Odpopmienne peureHuit 3agad Ha noctpoerue. O6G30p OCHOBHBIX
METO/I0B PeIICHHU 3a]1a4 Ha IIOCTPOCHKE B Kypcax MJIaHUMETPHH U CTEPEOMETPHH.

MeTonuka u3y4eHHs reoMeTpHYeCKMX Mpeobpa3oBaHuil. Pasiddnble
NIOAXOABI K HCIIONB30BAaHUIO T'€OMETPHUYECKHUX MpPeoOpa3oBaHUil B LIKOJBHBIX
Kypcax IUIRHUMETPHH M CTepeoMeTpHH. KoOpAMHATEI U BEKTOpHI B MIKOIHHOM
Kypce reoMeTpuu. MeToanKa usydeHuns npeodpa3oBaHuil GUTYp Ha TIOCKOCTH U B
MPOCTPaHCTBE. MeToabl peumleHus 3afau C KCHONB30BAHMEM T'eOMETPHYECKUX
npeobpa3oBaHuii.

Havana cucrematuyeckoro kypca crepeomerpun. Meronuka U3yYeHHUs
akcuoM  crepeoMeTpur.  OCOGEHHOCTH — J0Ka3aTeNbCTB  MEPBBIX  TEOpeM
Odopmnenne pereHnii crepeoMeTpuuecknx 3amay. Passurre IIPOCTPAaHCTBEHHBIX
NPEeNCTABICHUH Y y4aIuXcs IpH 00y4eHHH CTEPEOMETPHH.

MzyveHne mapalIeNbHOCTH NPSMBIX M IUIOCKOCTeH. MeToauka U3y4eHHUs
NOHATHH MapayieNIbHOCTH TPSMBIX, [APALIENbHOCTH TIPSIMON M TIOCKOCTH,
NapaJlIeNbHOCTH TIOCKOCTel. BO3MOXHOCTH NPHMEHEH!s! aHAM3a M CHHTe3a HpH
000CHOBaHMM B3aHMHOI'O DACIIOJNOXEHMS HPSIMBIX M IUIOCKOCTE. Crnenuduka
U300paKeHHUs IPOCTPAHCTBEHHBIX GUTYD Ha INIOCKOCTH.

VsydueHue mnepneHIMKYISPHOCTH NpAMBIX M IUIOCKOCTeH. BeneHue
NOHATHH MEPIEHAMKYNSAPHOCTH MPSMBIX, TMPAMOH M IIOCKOCTH, IJIOCKOCTEiL.



Meronunka u3y4eHns TeopeM O NepreHIUKYISPHOCTH IIPSIMBIX U IUTOCKOCTEH M HX
MIPUIIOXKEHHI.

OJeMEeHThl KOMOMHATOPUKH M TEOPHH BEPOSTHOCTEH B INKOJIHHOM Kypce
MaTeMaTHKH. OCHOBHBIE IIOHSATHS, METOJMKA HX U3JI0XKEHHH.

2.1. Kpurtepuu U HOpMbI OlleHKH

OCHOBHBIMM KDUTEPHSMU TpPH BBICTABIEHHH OLEHKH (OTIMYHO, XOpOLLIO,
YIOBIETBOPUTEIIBHO, HEYTOBIETBOPUTENIBHO) KaXKIBIM WIEHOM 3K3aMeHAIlMOHHOI
KOMHCCHHU SBJIAIOTCSA:  CTETICHb BIIJCHHS MIOCTYMAOLIETO OCHOBHBIMH
NOHATHAMM, METOJaMH U aIropuTMaMHd MaTeMaTHKH;  CTElNeHb BJaJeHUs
OCHOBHBIMH TOHATHSMH OOIIed M YacTHOM METOAMKH OGYYeHHS MaTeMaTHKE;
YPOBEHB CHOPMHPOBAHHOCTH KOMIIETEHIIMIA.

®opma NpoBeIeHHUS 9K3aMeHa: YCTHO M0 GUieTam.

KpHuTepuu 1 HopMbI OIIEHKH

«OTIHYHO» | JIEMOHCTpHpYET Ha BBICOKOM YpPOBHE OCHOBHBIC 3HaHHs [0 MaTeMaTHKE W
obwedt Metoavke obyueHns MatemaTuke. ONpeneTeHnus] MOHATHI KOPPEKTHBI,
MMCIOTCS IPHMEPBI, WIUTIOCTPHpYIOWKE UX. POpMYTHPOBKH CBOMCTB (Teopem)
BEPHBI, HX J0Ka3aTeJIbCTBA JIOTHYECKH IPaMOTHO  TOCTPOCHBI,
apryMeHTHpoBaHbl. IIpu  packpeITum BOIIPOCOB  METOMMKH  0OydeHHs
MAaTEeMaThKe JIEMOHCTPHPYET  BBICOKHMH YPOBEHb BJIAJICHHUA TEOPHEH H ec
npuMerenns k npaktuke. Ilpu Gecene mo pedepary nim crathe neMoHCTpHpYeT
BBICOKMH YPOBCHb BIAJCHHA  HAYYHO-METONMYECKMM ammapaToM [0 Teme
HCCIICIOBAHMSA, IOCTATOYHO IMOJIHO U YETKO pPACKpBIBAET CYTh NOCTABICHHOMN B
pabote 3anaun  (po6semsl), 0603HAYAET MYTH €€ pEelICHHS..

«xopowo» | JIEeMOHCTPHPYET Ha XOpOIIEM YPOBHE OCHOBHbIC 3HAHHS [0 MaTeMaTHKE W
obmel Metoanke oOydenus marematuke. ONpeNeNeHus TOHATHI KOPPEKTHE,
MMCIOTCS TPMMEPBI, HIMIOCTpHpYIoLe uX. QopMyTHpOBKH CBOHCTB (Teopem)
BCPHBI, TIPDUBENCH  BEPHBIA MJIaH JOKAa3aTeNbCTBA, pAacKpeITa obmas wumes
A0Ka3aTeNIbCTBA, OOIINE BBIBOABI  JIOTHYECKH TPAMOTHO TOCTPOEHEI, OMHAKO B
CaMOM JIOKa3aTeIbCTBE HMEIOTCS HEKOTOPBIE HENOYETHI, OT/AE/IbHBIE IyHKTHI HE
AOCTATOYHO YETKO apryMEHTHPOBaHBL IIpH pacKkphITHH BONPOCOB METOIHKH
00y4eHHs MaTeMaTHKe JIEMOHCTPHDPYET XOpOUIHil YpOBEHB BIaieHHS Teopuei
M ¢ NpUMCHCHHMs K npaktuke. [Ipuw Geceme mo pedepary mmm craTbe
JACMOHCTPHPYET MOHMUMAHWE COAEPXKAHMUS H3JIOKEHHOTO MaTepHaa.

«ynoener- | JISMOHCTpHDYET Ha CpeJHEM YPOBHE OCHOBHBIE 10 MaTeMaTHke H  OOMICH
BOPHTENb- | METONMKE OOyueHns marematuke. OnpeiesieHMs — MOHATHH  KOPPEKTHBI,

HO» HUMCIOTCS 3aTPyHEHHSI B TIpUMepax, WILUIIOCTPUPYIOMINX OCHOBHBIE MOHSTHS.
DOopMyNHPOBKH CBOMCTB (TEOPEM) BEPHBI, OTCYTCTBYIOT MX 10KA3aTeNbCTBA
HIH B NIOKa3aTeIbCTBAX MMEIOTCS CYWECTBEHHBIE MpoGensl. [Ipu packphITHi
HaCTHBIX BOTIDOCOB METOIMKH OOYYCHHS MaTeMaTHKe NEMOHCTPUPYET CpeHHit
YPOBEHB BNazieHust oOiuell MeTonukoit obyuenns mMaremaruke. IIpu Gecene mo
pebepaTy MM CTaTbe NEMOHCTPUPYET HEYETKOE MOHMMAHHE COIEPIKAHUS
H3JI0)KCHHOTO MaTepHaa.

«HEyNOB- | He NE€MOHCTpHMpYET OCHOBHBIC 3HAHMS IO MAaTEMATHKE W  OOLiCH METOMHKE
NETBOpH- | 00yyeHHs  maTemaTHke. He 3HaeT oOmpeneneHWs OHSTHH,  oOuIHe
TEIBHOY» | MEAArOTHYECKHE TEOPHH, OCHOBHBIE BOMPOCH! TEOPHH W METOAMKH OGYUYEHHs
maremaruke. IIpu Gecene mo pedepary wnm cratse JEMOHCTPHPYET HEYETKOE
TIOHUMaHHE COACPXKAHMS H3JIOKECHHOTO MaTeprana. Pedepar He ynosnersopser
OCHOBHBIM TPEOOBAHMSM 110 OGOPMIICHHIO H COAEPXKAHHIO.




2.2. Bonpocs! k 3x3aMeHy

Ne w/m | Bonpocsl
Yacme I. Mamemamuka

1. Mnuoxectsa u orobpaxenus. IToHsTHe MHOXecTBa. ONepauny Haj MHOKECTBAM.
BHeKINs, CIOPBEKINs, HHBEKIIUS.

2. bunapreie oTHOmECHWs. OTHOWIEHHS SKBUBAIEHTHOCTH | nopsaka.  Knaccrr
9KBHBAJIEHTHOCTH. DaKTOP MHOXECTBA.

3. IIpuHUMn MaTeMaTHyYecKON MHAYKIMH. BuroM HeroToHa.

4. HarypanbHsle uncnia v ux cBoiicTsa. AkcHoMs! [leaHo.

5. Marpuusl. OCHOBHBIE onepalii Hal MaTpuiiamMu. O6paTHas MaTpHLa | CIIOCOOHI ee
HaxO0XJeHus1. Panr Marpuub..

6. CucTeMBl THHEHHBIX YpaBHEHHUI H pa3HyHble CIIOCOOBI HX pewenus (meton ["aycca,
metox Kpamepa, marpuunsiit Metox). Teopema Kpouekepa-Kanenm.

7. bunapuele onepanuu. [Toayrpynnet # MOHOWIBL.

8. I'pynmer. Iuxnudaeckne rpynmnel, HopMansHble aennTend. PasioxeHne TPYHIIBI 110
noarpymne. Teopema Jlarpanska. I'oMoMophH3MbI 1 H30MOPBH3MBI TpyTmI.

9. Kosnbua. Kosbiio kiaccoB BeraeToB. ['oMoMophH3MBb! 1 H30MOP(HU3MBI KOJIELL.

10. ITons. XapaktepucTrka moss.

1. BekropHeie npoctpancTea. Onpeie/ieHus ¥ PAMEpEI

12. EBkii0BEI NpocTpaHcTBa. Onpe/iesieHust W IpHMEPBI

13. Bekropel. CnojxeHHE BEKTOPOB M yMHOXEHHE BEKTOpa Ha uucio. JIuHelHas
3aBHCHMOCTb W HE3aBUCUMOCTb. CBOKCTBA INHEHHOH 3aBHCHMOCTH BEKTOPOB.

14. KoymHeapHsle M KOMNTaHapHEIE BEKTOPBI, MX TEOMETPHYECKHH CMBICT. Basmc
BEKTOPHOTO NpOCTpaHCTBa. PasMepHOCTh BEeKTOPHOro mpocTpancTBa. KoopmwHaTs!
BEKTOpa B IAHHOM basuce.

15. CkalipHOE  YMHOXXEHHE BEKTODOB, €ro CBOMCTBA. AKCHOMBI CKaJIIPHOTO
npousBeneHns. EBKinmoBo miHeiHOe npocTpancTso.

16. BekTopHOE ¥ cMelaHHOe Mpou3BeieHNe BEKTOPOB, MX CBOMCTBA,

17. Pasnnynble cnocobbl 3amaHus npsAMOil Ha TIOCKOCTH W B npoctpancTBe. Oblee
YPaBHEHHE NpsAMOH. B3aumHOe pacnosoxkeHue ABYX NPSMBIX HA IJIOCKOCTH M B
IPOCTPAHCTBE.

18. Pasznuunble crioco6sl 3ananus nnockoctd. Obliee ypaBHEHHE ILIOCKOCTH. B3anMHOe
PacIoOXKCHHUE IBYX, TIIOCKOCTEH, MPSIMOH M MIIOCKOCTH.

19. HopmaseHele ypaBHEHHS NPAMOl ¥ TIIOCKOCTH. PaccTosHIE OT TOUKH 110 psSIMOii, OT
TOYKA JI0 TUTOCKOCTH. YTNBI MEXKAY IABYMS TpPSAMBIMH, ABYMS TUIOCKOCTSIMH, YrOJI
MEXIY NPSIMOM U TIOCKOCTEIO.

20. Onmuric. Onpenenenne, KAHOHMYECKOE YPaBHEHHE, CBONCTBA.

21. I'nnepGona. OnpenieneHne, KAHOHUYECKOE YPABHEHHE, CBOHCTBA. ACHMIITOTDI.

22. Ilapa6ona. OnpenencHue, KAHOHWYECKOE YPaBHEHHE, CBOMCTBA.

23. Ilonstne o maremarnueckolt crpykType. M3oMopdusm CTpyKTYp. Monens
CTPYKTYPBI, HHTEPNPETALUS CHCTEMbI aKCHOM. HenmpoTHBOPEUMBOCTD, HE3aBHCHMOCTH
H TIOJIHOTA CHCTEMBI aKCHOM. AKCHOMATHYECKHH METOI.

24, Hcropuyeckuit 0630p ochoBanus reomerpun. «Hawana» Esximga, V MIOCTYJIAT.
O630p CHCTEMBI aKCHOM I'mnsbepra, Beitng. Axkcroma Jlo6GaueBckoro ®  ero
T€OMETpHS.

25. OcHOBHBIE 37EMEHTapHBIC (YHKIMM, WX CBOMCTBa, rpapukn. Knaccuduxarms
¢yHkumi (arebpanyeckne, TpaHCUEHAECHTHBIE).

26. HHCIOBBIE TOCTIENOBATENBHOCTH, TeopeMa O eIMHCTBEHHOCTH npezena 4ucioBo

nmocnefoBaTenbHOCTH.  CyllecTBOBaHME TNpelena MOHOTOHHONH — OrpaHHYeHHOM
nocneaoBarenbHocTH. Teopema  Bosnbuano-Belepmrpacca




27.

Ilpemen ¢ynxknua B Touke (mo Teiiwe, mo Komm). ApudmeTHyeckne CBOHCTBA
npezena GyHKIUH. DKBUBAICHTHBIE GECKOHEYHO Mable QYHKIMH. Ilepeblii 1 BTOpOH
3ameuareNbHBIe peaensl. Yucro e.

28.

HenpepblBHOCTb QYHKUMH B TOYKE U Ha MHOXeCTBE. TOUKH pa3pbisa (GYHKIMH U UX
kiaccudukanus, CBoiicTBa HempepbiBHBIX yHKIHA. Teopema o HETPEPEIBHOCTH
obparHo# QyHKIMH. Teopema 0 MPOMEXYTOUHOM 3HAUCHUH.

29.

PaBHOMepHas HEIPEPBIBHOCTD U €€ CBOWCTBA.

30.

3amaun, NMPUBOIALIAE K TOHSATHIO NMPOM3BOIHOM. OU3HUECKNH U TEOMETPHUYECKUH
cMBICIT Tpou3BOAHOH. [Ipor3BOHBIE OCHOBHBIX 3JICMCHTApHBIX ¢yHKIMi, 0OpaTHBIX
TPUTOHOMETPHYECKHX U THIIEPOOTHIECKUX Gynkumit. YpaBHEHWE KacaTelbHOH,
HOPMaJIH.

31.

IIpou3BomHble BBICUIMX TOPsAKOB. [Ipon3BoaHbIe (GyHKIMH, 3aIaHHBIX HESBHO.
[TpousBonsble, GYHKUHMHA, 3a0aHHBIX TapaMETPHICCKH. Nubdeperiman QyHKIHH.
VIHBapHaHTHOCTD bopMel anuddepeHuuana. ['eomeTpuUeCKui CMBICI
mipdepennnana. JuddepeHunanst BHICIIHX TOPSIKOB. JubdepeHuyan CyMMEI,
IPOU3BEJICHHS], YACTHOTO.

32.

Teopemsr Ponns, Jlarparka, Ko, [Tpasmno Jlomurans. HeomnpeneneHnocty BHIA
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33.

HccrenoBanue GyHKIHH | TIOCTPOSHHE TPadUKOB.

34.

IepBooGpasHast dynkuuu. HeompeneneHHBIA — MHTErpal. OcHoBHass  TabnuLa
uHTerpasoB. ITpocTeiitke npaBHIa HHTETPUpOBaHHs. HTErpUpOBAHKC MO JaCTAM 1
3aMEHOI MepeMEHHOM.

35.

3aja4d, TNPHMBOIANIAE K TOHATHIO  ONpPEICICHHOrO  HHTErpaia. Teopema
CYIIECTBOBAHMS  OMPENE/IEHHOro  MHTETpaja  OT HENpepsiBHOH  QyHKIHH.
['eoMeTpHyYecKass HMHTEPHPETAllMs OMNPEJCNEHHOro HWHTerpana. Heobxonumeie H
JOCTATOYHBIE YCIIOBHS HHTETpUpyeMocTH., CBOHCTBA MHTEIPHPYEMBIX GYHKIMH.

36.

OnpesieNicHHbIi WHTErpal C TNEPEMCHHBIM  BCPXHHM  MPCICIIOM. ®opmyna
Hpiotona-JleitGauna. MeTos! BBIYACIEHHS ONpENeTIeHHOro MHTerpaia. Hekorophie
reOMETPUIECKAE U (PH3HUECKHE TIPUIIOKCHUS OTPEIETICHHBIX HHTCTPANIOB.

Yacme I1. Teopus u memoouxa 06y4eHuUs mamemamuxe

37.

Tonsitie  MeTommueckoit cucreMbl ofydenus Maremaruke. Ilpeaver MIIM.
Copemennbie npobiaempl MIIM. OcHOBHBIC TPHHLUTIBI 00y4eHHs MaTEMATHKE.

38.

Mertozbl 06y4eHHs MaTEMATHKE (TIOHATHE, KIracCHpHKaIus, TIPUMEPBI).

39.

CpencTtBa 00yUeHHs MaTeMaTHKe (OHATHE, K/accHpUKAIHs, TPUMEpBI).

40.

dopmbl yueOHOH NEATENBHOCTH y4YallUXCs Ha YpOKe (mousTHE, KiIaccuuKauus,
pHMEPBI).

41.

Tlonstue anddepenumamyn obydenns. Bumbl nuddepenimanmn: npoduIbHas U
ypoBHeBas

42.

BreksaccHas paboTa 1o MaTeMaTHKe (MOHATHE, LeNTH, BUbI, XapaKTepUCTHKA).

43.

Vpok maremaruku. Tunbi ypokos. Llemn ypoka Tpe6Gosauus k ypoxy Iloaroroska x
ypoxy. KOHCIIEKT ypoxa MaTeMaTHki. AHaIH3 ypoKa

44,

Tlonstue 3amaun. CTpykTypa 3agaud. Bumel 3amad. OCHOBHBIC JTambl Mpolecca
peweHnst 3ana4. Mecto W posib 3a1ad B obyuenun martematrke. Knaccuduxauus
MaTeMaTHYECKUX 3a1ad.

45.

HayllHBIC METOJbI B MPENOJAaBaHHH MaTCMAaTHKH! SMITUPUYCCKUE METOMBI, aHaJIoTusl,
CpaBHCHHC, obobmeHne u KOHKPCTH3AIHs, MHAYKIWS 1 JEOYyKIHs, aHAJIU3 U CHHTC3.

46.

Metonuka 0OyUeHHsS MaTeMaTHYEeCKWM TOHATHSM. PoX ¥ BHI TIOHATHS. O0beM |
conepxkanme. TpeGoBaHus K KIacCHQHMKALMHA NOHATHH. Onpenenenue. Pa3nuyHeie
cTIOCcOOB! ONPENEIICHUS TOHATHH

47.

MeToanka 06y‘lCHHH MaTeMaTHYCCKUM TPEIUIOKCHUAM: aKCHOMaM, TCOPEMAM,




TpaBUJIaM.

48. @OpMBI M METOIB! KOHTPOJIsS 3HaHMil M yMEHHHI ydammxcs (NOHSTHE, TpeDOBaHHS,
BUJIBI).

49 MeTtomuka OOydYeHHsT YHMCJIOBBIM CHCTEMaM B IIKOJBHOM Kypce MaT€MaTHKH.

50 MeToauKa o6yHeHHs TOXICCTBEHHBIM NpeoOpa3oBaHUsIM B IIKOJIBHOM Kypece
MaTEMaTHKH.

51 Mertonrka oOyueHHs ypasHEHHsM ¥ HepaBeHCTBam B IIIKM.

52 Meromrka OOy4eHHs JIMHEHHON U KBAAPAaTHUHOH QyHKUHSIM.

53 MeTonuKa OGYUEHHs CTENCHHOM, OKa3aTe/IbHON U JIOrapuMUYECKON QYHKIIMIM.

54 MeTtoiKa OOyUEHHS] TPUTOHOMETPUYECKUM QYHKIIHAM.

55 Mertoanka OOYYECHHMs JJIECMEHTaM KOMOWHATOPHKH M TEODUH BEPOSTHOCTCH B
IKOJIBHOM KypCe MaTeMaTHKH.

56 Jlornyeckoe CTPOCHHE UIKOJIBHOTO Kypca reOMETpHH.
[enu u3ydeHus reoMerpHu. PasnuyHple NOAXOIBI K MOCTPOSHHIO WIKOJIBHOTO Kypea
reOMETPHH

57 Meroauka 00yueHHs I'¢OMETPHYECKHM MTOCTPOCHHSAM.

58 Meronuka o6yueHus 1ipeobpasoBaHusM GUryp Ha MIOCKOCTH H B TPOCTPAHCTRE.

59 MeTozmKKa 00y4eHHs [OHSTHAM 1apajLICIBHOCTH NMPSMBIX, NapalIeNIbHOCTH TPAMOMH
¥ TUTOCKOCTH, APAICIILHOCTH MJIOCKOCTCH.

60 MeTomKa 0BYUCHHsS TCOpPEMaM O TICPICHIMKYISAPHOCTH NPSMbIX H [IOCKOCTEH W HX
PHITOXKEHHIA.

Pa3paGoT4yuK NPOrpaMmbl:

ITpodeccop, A.ILH, 3aB. Kadenpoi

- P.A. YTeeBa

«Anrebpa ¥ TeOMETPUA»




3. YuebHO-MeTOAUYECKOE oDecneueHne JUCUIUIIHHBI

3.1. O6s3aTebHAs JHTEPATYPA MO pazfedy «Aaredpa»

Bubnuorpaguueckoe onUcaHue

Tun (yueOHuk,
yueb. nocobue,
y4eOHO-METOA
nocobue,
MPaKTHKYM, Ap.)

Kon-so B
OubnuoTeke

Cayxos M. M. AnreGpa [QnexkrponHblii pecypc]: yueGHuk /
M.M.T'nyxos, B.I1.Enusapos, A.A.Heuaes. - U3a. 2-e, ucnp.
u pon. - Canxr-Tletep6ypr : Jlans, 2015. - 608 c. : u. -
(Yue6Huxu 1 By30B. CrienuanbHas auteparypa). - ISBN
978-5-8114-1961-6.

yueOHHUK

9BC "Jlanp"

Epmonaesa H. H. [Tpaxtuueckue 3aHATH: 110 anrebpe
[OnexTponHbIi pecypc]: DeMeHTbl TEOPUH MHOXECTB,
TEOPHH YKCel, KOMOUHATOPUKH. Anrebpanyeckne
cTpykTyphl : [yueGHoe nocobue] / H. H. Epmonaesa, B. A.
Kozsinuenko, B. K. Kypbarosa ; noa pex. B: M.
Kyp6arosoii. - Cankt-IletepOypr : Jlans, 2014. - 112 ¢. : an.
- (YueGuuku 115 By308. CnielHanbHas nurepatypa). - ISBN

' 978-5-8114-1657-8.

yuebHOe nocobue

OBC "Jlanp"

Kyp6artosa I'. K. Kypc nekuuii no anrebpe [31eKTpOHHBIH
pecype] : yue6. mocobue / I'. H. Kypbatosa, B. b.
®ununnos. - Cankr-TletepOypr : Jlans, 2015. - 656 ¢. : ui. -
(YuebHuku s By30B. CrieluanbHas uTepatypa). - [ISBN
978-5-8114-1905-0.

yueOHOe rocobue

9BC "Jlanp"

Kypour A. I'.Kypc Bbiciueit anre6pol [SHerpOHHLlﬁ pecypce] :

yueGuuk / A. I'. Kypomw. - M3n. 19-¢, crep. - Cankr-
etepGypr : Jlanp, 2013. - 432 ¢. : un. - (Knaccuueckas
yueGHas JuTeparypa no Maremaruke). - ISBN 978-5-8114-
0521-3.

yueOHUK

OBC "Jlanp"

Kouerona IO. B. Anre6pa. KoneqHoMepHBIE IPOCTPaHCTBA.
Jluneiinple onepaTopbl [DNeKTPOHHBIH pecypc] : Kype
nexuwmii / FO. B. Kouertoga, E. E. lllupmosa. - Mockea :
MIIT'Y, 2013. - 80 c. - ISBN 978-5-7042-2454-9.

KypcC JIeKLMH

9BC
"IPRbooks"

IIpakTHKYM H HHAHBHAYAJIbHbIE 32/1aHMAs N0 BEKTOPHOI
anrefpe U AHAJHTHYECKOH reoMeTpuH [DNEKTPOHHBIH

" pecypc] : (TunoBsle pacyetsr) : yueb. nocobue / JI. B.

Aswiosa [u ap.]). - Cankr-IlerepOypr: Jlanp,2013.-288 c. :
. - (YueGHuKkH 1)1 By30B. CrielMabHas JuTepaTypa). -
ISBN 978-5-8114-1485-7.

yueOGHoe nocobue

9bC "Jlanp"

Ilenna I'. B. Teopus ¥ npakTHKa pelieHus 3aja4 1o
anre6pe [DnexTpoHHbIi pecype] : yueb. nocobue. Y. 1/T. B.
Illeuna. - Mocksa : MIIT'Y, 2014. - 99 ¢. - ISBN 978-5-
4263-0158-0.

y4ebHoe nocobue

3BC
"[PRbooks"

IInann M. A. Beeaenue B anreGpy [OnekTpoHHblii pecypc]
: rpynmnsl : yue6. nocobue / U. A. IllunuH. - CaHkt-
Ierep6ypr : Jlanp, 2012. - 199 c. : un. - (YueOuuku pis
By30B. CnienanbHas Jimrepatypa). - ISBN 978-5-8114-1419-
2.

y4yebHoe nocobue

9BC "Jlanp"




3.1. O6s3aTe/IbHAS JTUTEPATYPA 1O pa3aey «VMaTeMaTHYECKHA aHATH3»

Ne
1/

Bubuorpaduyeckoe onucaHue

Tum (yuyeOHHK,

yuebHoe nocodue,

y4eOHO-METO
nocobue,

MPaKTHKYM, Ap.)

KonuuecTtBO
B OuOIHO-
TEeKe

Bynaes B. JI. MareMaT4ecKuid aHAIH3
[OnextponHbiit pecypc] : yHKIMHA OMHON
nepemenHoii : [yueOnuk] / B. JI. Bynaes, M. f1.
Sxy6con. - Cankr-ITerepOypr : Jlanp, 2012. - 544 c. :
wi. - (YueOHuKH 171t By30B. CriennanbHast
nuteparypa). - ISBN 978-5-8114-1186-3.

VYueOHuK

9BC "Jlanp"

Beicmas MaTeMaTHKa [DJIeKTPOHHBIH pecypc] :
yue6. mocobue st By3oB / E. A. Pos6a [u ap.]. —
Munck ; Bemmitmas mxona, 2012, — 391 c. - ISBN
978-985-06-2106-1 .

VYueb. nocobue

3BC
"IPRbooks"

Topaau b. A. MaTeMaTH4Y€CKHi aHAIA3
[SnexTponHsi pecype] : yae6Hoe nocobue / b. A.
I'opnay. - Cauxr-IletepOypr : Jlans, 2013. - 601 c. :
wi. - (YueGHHKH 11 By30B. CequaibHas
nureparypa). - ISBN 978-5-8114-1428-4.

Yueb. nocobue

3BC "Jlaup"

3anoposken I'.A. PykoBoACTBO K pEIICHHUIO 3a/1a4 11O
MaTeMaTHYECKOMY aHaJN3y [DIeKTPOHHBIA pecypc] :
yue6. mocobue / I'.M1.3anopoxer - 8-¢ 3., crep. ;
Cankr-TlerepOypr : Jlanp, 2014. - 464 c. : ISBN 978-
5-844-0912-9.

VYueb6. mocobue
(3a1ayHuK)

3BC "Jlansp"

Kype BbIcmeii MaTeMaTHKH [DIeKTPOHHBIH pecypc]
: yue6. moco6ue. Y. 2 / A.E. Bornanos [u ap.]. —
Pocros-na- Jlony : I'oc. Mopckoii yH-T uM. ©.D.
Vmaxosa : UBT um. I'.Sl. Cenona, 2015. -81 c: ui.

Yueb. mocodue

95C
"IPRbooks"

Kypec Boicmeii MaTeMaTHKH [D1eKTpOHHELH pecypc]
: yueb6. moco6ue. Y. 3 / A.E. bornanos [u 1p.]. —
Pocros-Ha- Jlony : ['oc. Mopckoit yH-T uM. ©.D.
Viakora ;: UBT um. I'.S1. Cenona, 2015. -101 c: ui.

VYueb. nocodue

9BC
"IPRbooks"

IIpaKkTHKYM H HHAHBHIYA/JIbHbIE 32aHHUH 1O
HHTErpajibHOMY HCUHCICHHIO PYyHKIMA 0aHOM
népeMenHHoil (THMOBBIE pacyeThbl) : [DIeKTPOHHBIH
pecype] : yueb. nocobue s By3os/ B.A.Bosoriok [
ap.]. — Cauxr-IlerepOypr : Jlans, 2012. - 336 c. :
1. ISBN 978-5-8114-1287-7

VYueb. nocobue
(mpakTHKyM)

9BC "Jlanp"




_3.1. O6s13aTebHas JuTepaTypa no pasaeiay «l'eomerpus»

Ne Bubnuorpaduieckoe ONMCaHHE Tun Konuyectso
n/m (yueOHMK, B OubHO-
yuebHoe TEKe
nocooue,
y4ebHo-
METOJ
mocobue,
MPaKTHKYM,
Ap.)
1 Kapamsu A. A. AHaIUTHYECKAs TEOMETPHS Ha INIOCKOCTH Vyeb. 3BC
[DnexTpoHHBIHA pecype] : yueb. mocobue / A. A. Kapaman, C. | mocobue "IPRbooks"
. TIpoxodnesa. - Cauxt-IlerepOypr : CIIGBI'ACY, 2012. - 85
c. - ISBN 978-5-9227-0345 .
Jluneiinas ajare6pa H aHATUTHYECKASE F€OMETPHA 9bC
2 [DneKTpOHHBIH pecypc] : METOA. yKa3aHusl, peIieHHe Meron. "[PRbooks"
THIOBBIX 3a]a4 ¥ BAPHAHTHI 3aJaHUi IJI1 CTYIEHTOB 1 Kypca | yKa3aHus
MI'CY, o6yuaromuxcs 1o HalpaBJICHUSIM IOATOTOBKH
080100 «Dxonomukay», 080200 «MeHeKMEHTY,
230100»ME(OpMATHKA ¥ BEIYHCIHTEIbHAS TEXHUKAY / COCT.
®.51. Beryxuosckuit [u 1p.]. — Mocksa : MI'CY : OBC ACB,
2014. -83c. — ISBN 978-5-7264-0887-3.
lep6axosa I0.B. AnanuTHYecKas reoMeTpus 9bC
3 [DnextponHsI pecypce] : yue6. mocobue / 10.B. Illepbakosa. | Yueb. "IPRbooks"
— Caparos : Hayunas kuura, 2012. -159 c. nocobue




3.1. OGs3aTenbHAsE JHTEpaTypa mo pasjeray

MAaTEMATHKE»

«Teopml H METOJHKA oﬁyqemm

/1

buGnuorpadudeckoe OIHCaHHEe

Tun (yueOHHK,
y4eGHoe nocobue,
y4e0HO-METOX
nocobue,

PaKTHKYM, Ap.)

KonmyecTBO B
oubnuoTreke

TpakTHKYM 10  MeTOJHKe  NpenoJaBaHus
MaTeMAaTHKH [DJeKTPOHHBIH  pecype]:  mas
CTYAeHTOB ()aKy.JbTeTOB NOATOTOBKH y4HTeJei
HavyaabHBIX KaaccoB. Y. 1/ M. A. Xynskosa, T. E.
Jlemunona, JI. B. CenpkuHa. - IlepMs : IlepMmckuit
roc. ryMaHuT.-niel. YH-T, 2014. - 144 c.

MIPaKTHKYM

39BC
«IPRbooks»

H36pannblie BONPOCHI METOAHKH IpenoaaBaHAs
MaTeMAaTHKH B By3e [DJeKTpoHHBIH pecypc]:
yue6. noco6ue / JI. I1. JIatemmesa [m ap.]. - IlepMs :
ITepmcknii roc. rymaHuT.-Ied. yu-1, 2013. - 207 c. -
ISBN 978-5-85218-678-2.

yueb. nocobue

9BC
«IPRbooks»

Metoanka npenojgaBaHus MaTeMATHKH
(cmenmanbHas) [JNeKTPOHHBIN pecypc]: KpaTKuil
kype Jaekummit / JI. B. Cenbkuna,” 0. B.
Kpacunpnukosa ; [lepMcKkuit Toc. ryMaHuT.-IIE. YH-
1. - Ilepms : TITTTIY, 2014. - 106 c.

yue6. nocobue

OBC
«IPRbooks»

MeToauKa 00ydyeHHs: MaTeMaTHKe [JIeKTPOHHbIH
pecypc]: y4e6. mocobue / A. A. TemepGekosa, 1. B.
Uyrynosa, ['. A. Baiironakosa. - Cankt-IletepOypr :
Jlanb, 2015. - 512 ¢. - ISBN 978-5-8114-1701-8.

yueb. mocobue

9BC «Jlaap»

HHTeHCHBHBIN Kypc¢ o0mei METOAHKH
npenoAaBaHusA MAaTeMaTHKH: YueGHoe mocobme /
Kyuayryposa H.JI. - M.: MIII'Y, 2014. - 152 c.: ISBN
978-5-4263-0169-6

yueb. nocobue

9BC
«Znanium.comy

JeTerndecKkoe  BOCIMTaHHE NpH  o0y4ennu
MaTeMaTHKe B cpexHeil mkojae: YuebHoe
noco6ue/®upcrosaH.W. - M.: Ilpomereit, 2013. -
128 c.: 60x90 1/16 (O6moxka) ISBN 978-5-7042-
2469-3, 500 3k3.

yue6. mocobue

DBC
«Znanium.comy

IMucapesckuii, Bb. M. O  maremaruke,
MaTeMaTHKAX H He TOJIbKO [DJIeKTPOHHBIH pecypc]
/ B. M. IlucapeBckuii, B. T. XapuH. - 2-e u3a., HCHIp.
u jom. (31.). - M. : BUHOM. Jla6oparopus 3HaHHH,
2012. - 302 c. : mn.; 60x90/16. - ISBN 978-5-9963-
1033-3. '

yue6. mocobue

9BC
«Znanium.com»

CoBpeMeHHbBIE TeXHOJIOTHH o0y4yeHHst
MaTeMaTHKe [DJIeKTPOHHBIH pecype]:  y4uel.
nocodue. Y. 1 /. H. Bacunsesa, B. JI. Ilectepesa. -
Tlepmb : [lepMcKkuil roc. TyMaHHUT.-ned. YH-T, 2013. -

yue0. mocobue

2BC
«IPRbooks»




113 c.

Teopus W MPAKTHKA pelleHHs 3a/1a4 mo aarebpe
[DnexTponnslii pecype]: yued. mocodme. U. 1 /T
B. Illenna. - Mocksa : MIIT'Y, 2014. - 99 c. - ISBN

978-5-4263-0158-0.

yueb. mocobue

2BC
«IPRbooks»




JlonoaHHTebHAS auTepaTypa mno pasaedy «Teopuss m Meroauka o0yueHus
MATeMaTHKE» :

Ne
n/
n

bubaunorpaduyeckoe onucaHue

Tun (y4ebuuk, yuebHoe
nocoGue, yuedHo-
MeToauueckoe nocobue,
MNpPaKTHKYM H Ap.)

Koau4ecTBo B
OubJHOTEKE

MertoanKka o0yueHHsl reoMeTpuH : yueb. mocobue s
By30B / B. A. T'yces [u ap.]; noa pen. B. A. I'ycesa. - I'pu¢
VYMO. - M. : Akanemus, 2004. - 367 c. : wn. - (Beici.
npod. obpazosanue). - bubnuorp.: c. 356-364. - ISBN 5-
7695-0769-1: 181-00

yue0. mocobue

20

I'ycep B. A. CGOpHHK 3aJau N0 reoMeTpud @ 5-9 K. :
yue6. nocobue s obueobpasosar. yupexaenui / B. A.
T'yces. - M. : OHUKC 21 Bek : Mup u O6pasosanue, 2005.
- 479 c. : un. - ISBN 5-329-01213-9 (OO0 "H3n. mom
"OHHKC 21 Bek"): 50-00

yue0. mocobue

MeToauKa M TeXHOJIOTHS 00y4YeHHs] MaTeMaTHKe : Kypc
neknuit : y4e6. mocobue and CTyd. MaT. ¢ak. By3OB,
obyvatomuxcs 10 HampaeneHmio 540200  (050200)
"®usnko-Mar. obpasosanue" / H. JI. Credanosa [u ap.]. -
I'pud YMO. - M. : Iipoca, 2005. - 416 c. : ui. - (Boicwu.
nea. obpasosanue). - bubnuorp. B konue ri. - ISBN 5-
7107-7414-6: 300-00

YuebHoe
rmocobue

15

MeToAHNKA M TEXHOJIOrHs O0yUeHHsl MaTeMaTHKe :
naGopaTopHbIi NpakTHKyM : yueb. mocobue mwid CTyH.
By30B, o0yuatomuxcs no HanpasieHuio 540200 (050200)
®usuko-mar. obpasosanue / H. JI. Credanosa [u np.]. -
T'pudp YMO. - M. : Jlpodpa, 2007. - 319 c. : un. - (Boicm.
nez. obpasosanue). - bubnmuorp.: ¢. 297-305. - Ilpun.: c.
208-296. - ISBN 978-5-358-01304-9: 280-00

yue6. nocobue

Hosnk M. A. TlpakTMkyM MO MeTOAMKE OOyueHHs
marematuke : yued. mocobue / U. A. Hosuk, H. B. bposka.
- M. : [lpoda, 2008. - 237 c. : un. - (Beicuw. mnen.
obpasoBanue). - bubnuorp.: ¢. 226-234. - ISBN 978-5-358-
01650-7: 270-00

yueb. nocobue

14

Koxos B. WM. Ypoku anreGpel B 7 Kinacce : KH. s
yaurens / B. W. XKoxos, JI. b. Kpaiinesa. - M. :
Mpoceewenue, 2004. - 128 c. - bubnuorp.: ¢. 128. - Ipun.:
c. 126-127. - ISBN 5-09-013325-5: 44-00

Taspusiosa H. ®. IToypouHsie pa3paGoTKH 10 FEOMETPHUH:
9 xinacc: [auddepenunposannpii moaxon] / H. @.
I'appuniosa. - M. : BAKO, 2005. - 320 c. : un. - (B momoiup
IKOJBHOMY y4HTENO). - ISBN 5-94665-092-0: 35-00




