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1. TpeGoBaHHsI K pe3ybTaTaM 0CBOEHHS OCHOBHOI npogeccHOHATLHOIM
0bpa3oBaTeNbHOH NPOrPaMMBbI BhICHIETo 06pa3oBaHus,
NpoBepsieMbIM B X0/1€ 3K3aMeHa

Lenvio 6cmynumenvrozo skzamena  SBISETCS ONpeneleHHe TOTOBHOCTH
abWTypUeHTa, UMEIOIIEro BhICIIee OOpa3oBaHUe (YPOBEHB cCreNManuTeTa MM
MarucTpaTypsl COOTBETCTBYIOILETO npoduio «MaremMatuka» W
«Matemariieckoe 06pazoBaHHe») K MPONOIKEHHIO 00yUeHHs B acIUpaHType 1o
HanpasieHuto «Teopus U MeToauKa 06y4eHHs M BOCITHTAHHS MAaTEeMAaTHKEY.

Hocrynaromuii 10/keH 3HATD:

- 0a3oBble TOHATHMS M OIpeleNeHUs JTUX IIOHATHH, HX CBOMCTBA H
OCHOBHBEIE METOJBI Ha ypOBHE ®I'OC BO (ypoBenp Gakanaspuara,
CreuaInTeTa) no Kypcam «Anredpay. «leomerpus», «MaremaTHdeckuii
aHAITHU3Y,

- OCHOBHBIE MOHATHSA U3 OOIIEH METOAUKY O0YUEH ST MATEMATHKE,

-MCTOIOJOTHIO U METOJBl ITEJarOrMYecKOro HCCIEAOBAHHUA B OOJacTH
TEOPHU U METOAMKHU OOyUEHUS MAaTEMATHKE;

- OCHOBHBIE METONMKH W TEXHOJIOTHU OOYYEHHs]  MaTeMaTHYeCKUM
MOHATHAM, aKCHOMaM, TeOPeMaMm, aJrOPUTMAaM U IIPABUIIAM.

IlocTtynarowmmnii 1o/KeH ymeTh:

- ODOCHOBBIBATH CBOM PacCyXIEHHs C OMOpoil Ha (hakTsl, oIpenecHUs
HOHSATHH, aKCHOMBI H TEOPEMBI;

- JOKa3blBATH OCHOBHBIE CBOWCTBA M TEOPEMBI anreOpel, TIeOMETPHH H
MaTEMAaTUYECKOTO aHaIN3a;

- pellaTh TUMOBBIE 3a/la4d IO AUCLUIUIMHAM «AunreGpa», «IeoMeTpus»,
«MatemMaTH9eCKUil aHAIU3Y,;

- pellaTh THIIOBBIC 3aJa4Yd W3 LIKONBHBIX y4eOHHKOB MaTeMaTHUKH (5-11
KJIACCHhI);

- NEMOHCTPHPOBATh yMEHHUS IO NPHUMEHEHWIO  OCHOBHBIX METONHK M
TEXHONOrHil OOyYeHHsI ~MaTeMaTHYeCKUM  TIOHATHSIM, aKCHOMAMm, TeopeMaw,
aJICOpPUTMaM M TIpaBUJIAM.

HocTynawmuii 1o/1Ken Bl1ageTh:

- OCHOBHBIMH TIOHATHUSMU U METOAaMH KypcoB «Aunre6pa», «['eoMmeTpus»,
«Marematideckuii ananus», «Teopus U MeTOAMKa OOGYYeHHS M BOCITMTAHHS
MaTeMaTHKe;

- METONUKOW MpENoAaBaHusl MaTeMaTHKK B 5-11 Kiaccax;

- METOJOJIOTHEH M METONaMU IeJarOrM4ecKoro MCCIIEOBAHUS B 06I4aCTH
TEOPHH U METOJUKU OOyUYEHUS MaTEMAaTHKE.



2. ConepxaHHe BCTYNMHTEILHOIO YK3aMeHa M €ro COOTHEeCEHHE ¢ COBOKYIHbIM
0’KHAAEMbIM Pe3y/IbTATOM 06pa3oBaHus.

ConepkaHue NmporpamMmsl 3K3aMeHa OXBATHIBAET BONPOCKI, OTpa)karolye
0asoBble MOHATHS M (baKTHI [peIMETHON O6MACTH Mamemamuka, a Takxe
OCHOBHBIE TOHATHUS, OTHOCSIUMECS K TEOPUH U METOIUKE 00y4eHHUs MaTeMaTuUKe B
0011e00pa30BaTENLHOI IIKOIE.

Ilpoyedypa nposedenus sxzamena u mpebosanus k omeeny

OK3aMeH IPOBOAUTCS B YCTHOI (hopme 110 OuiteTam, B KaXK bl M3 KOTOpBIX
BKJIFOYEHBI YETBIPE BOIPOCA.

IlepBbie nBa Bompoca oTHOCATCS K npeaMeTHon obnactu «Marematukay.
IIpu oTBeTe Ha 3TH BONPOCH! HEOGXOMUMO H3IOKHUTE OCHOBHBIE (aKTHI, JOKA3aTh
CBOMCTBA, IPUBECTH NPUMEDHI.

Tpernit Bonpoc sk3aMeHalMOHHOrO 6HTeTa OTHOCHTCS K o0wel MeToauke
o0y4enust Martematuke. OTBET Ha Hero TpeOyeT He TONBKO H3II0KEHUS
TEOPETHYECKHUX (PaKTOB, HO U NIPUBEAEHHUS IPUMEPOB H3 Pa3JInYHBIX yYeOHHKOB U
U3 NIPAKTHKH OOYUYEHHS MaTeMaTHKe.

HerBepTsili BOTpoc  OTHOCHTCS K MeTommke OOy4YeHHST OCHOBHbBIM
MNOHATUAM LIKOJIBHOTO Kypca MaTeMAaTHKH.

Tpebosanus k omeemy na ecmynumensrom sxzamene:

- OTBET Ha K&XIBIA BOIPOC NOMKEH HAYMHATBLCS C ONPENENeHHH OCHOBHELX
TIOHATHH, OTHOCSIIMXCA K paccMaTpuBaeMOMy BOIPOCY, HJLTIOCTPHPOBATHCS
[IDUMEpaMH, 3aT€M ClIeAyeT cQOpMYTMPOBATh OCHOBHEIE TEOpEMEI (CJIeCTRUS,
(GOpMy B, anropuTMEI) M HX JIOKa3aTeNbCTRa,;

- OTBET JOJDKEH OBITh YETKUM, JIOTHYECKH MOCTPOEHHBIM, YTBEPXACHUS U
BBIBOJIbl OOOCHOBAHHBIMH;

- IPH HEOOXOMMOCTH  JUIsl MILTIOCTPALMK PUMEPOB, CUCTEMbI 3ajay To
TEME,  NOCTYNAlOIMe MOTYT BOCIONB30BATHCSA IUKONBHBIMHA yYeOHHKAMH U
3aJaYHUKaMU.

Ha moaroroBky k otBetam Ha BOIIPOCHI OHMIeTa OTBOAUTCS - He MeHee |
yaca. Ha ompoc mnocrynaromero B aClIMpaHTypy M coleceqoBaHHe ¢ HUM
OTBOAUTCS OT 30 MUHYT — 10 | yaca.

Yacre I. MATEMATHUKA

Aneebpa.
MuoxectBa m oroGpaxenus. IIOHATHE MHOXECTRA. Onepariun  Han
MHOXECTBaMH. bBHeKUHs, CIOpBEeKUMS, HHDBEKLUS. bunapHpie oTHOMmIEHMS.

OTHOUIEHHs SKBUBAIEHTHOCTH U nopsiaka. Kiaccel 3KkBHBaJeHTHOCTH. Daxrop
MHO>K€ECTBA.

IlpuHuMn MaTeMaTHueckoil HHAyKOuu. bunom HreloToHa. Hatypansusie
YUCJIa U UX CBOMCTBA. AKCHOMBI [leano.

Matpunel. OcHOBHBIE onepanuu Haj matpuuamd. OGparHas MaTpula u
CIOCOOBI €€ HaxoXJIeHusd. Paur MaTpuibl. CHCTEMBbI JTHHEHHBIX YPaBHEHHH U



pasiu4dHble COCOOBI UX pelnenus (merox ['aycca, metox Kpamepa, MaTpUYHbIHA
meron). Teopema Kponekepa-Kanennm.

bunapusie oneparuu. Iomyrpynnsl ¥4 MoHOHmsL I pynmnsl. [{uknndeckue
rpynnsl. Hopmasbheie nenutenn. Paznoxenue rpymmsl mo noxarpymnme. Teopema
Jlarpamxka. I'omomopdusmsl u usomopdusmel rpymnm. Konbia. Koneuo knaccos
BbIUETOB. [ oMOoMOpdH3MBbI 1 H30MOpduU3MBI Kosterr. [Tos. XapakTepucTHKa IoJs.

Bekropuele npoctpaHctBa. OmnpeseneHus wu puMepsl.  EBKINMI0BBI
npoctpaHcTBa. OnpeaeneHus ¥ MPpUMEpEL.

l'eomempus.

Bekropsl. CiioxkeHHe BEKTOPOB 1 YMHOKEHHE BEKTOpA HA yncio. JInHelinas
3aBUCUMOCTH M He3aBUCHMMOCTb. (CBOHCTBA  JIMHEMHOM  3aBHCUMOCTH.
KonnnHeapHble U KOMIUTaHapHbIE BEKTOPBI, UX TeOMETPUYECKHH CMBICH. Basuc
BEKTOPHOT0 NPOCTPAHCTBA. PasMepHOCTh BeKTOpHOTO mpocTpancTsa. KoopauHaTs
BEKTOpa B IaHHOM Oasuce. Onepalliy Haj BEKTOPaMHM B KOOPIMHATHOM dbopme.
AxcuoMsl addunHOro mpoctpaHcTBa. CKanspHOE YMHOXKEHHE BEKTOPOB, €ro
CBOHCTBA. AKCHOMBI CK&JISIPHOTO NpOU3BENCHHA. EBKIMIOBO JIHHEHHOE
POCTPaHCTBO. BekTopHOe mpoussenenue BeKTopoB. CMelIaHHOE MPOM3BEIeHHE
BekTOpoB. Mx cBolicTBa. [IpumeHeHune K BRIYHCISHHUIO IUTOMAneH 1 00bEMOB.

PaznuyHbie CIOco6bl 3a7aHus MPAMOK Ha INIOCKOCTH M B HPOCTPAHCTBE.
Obuee ypasHeHne npsamMol Ha aQ@uHHON miockocTH. eoMeTpuueckuit cMbIci
ero ko3¢ duinenToB. B3aMHOe pacrnonoxeHne ABYX MPAMBIX Ha IUIOCKOCTH H B
npocTpancTe.  Pasnuynble cmocoObl 3amamus miockoctu. OOlLiee ypaBHeHHe
MJIOCKOCTH. B3anMHOe pacmonoxkeHne ABYX, ITOCKOCTEH, MPSAMOH M ILIOCKOCTH.
IIpsmasi U IJIOCKOCTH B €BKIMAOBOM IPOCTpaHcTBe. HopMmans K mpsMoif u
rockocTd. HopMmasibHbIe ypaBHEHUs IPSMOM M INIOCKOCTH. PaccTosHHE OT TOUKH
0 TIPAMOH, OT TOYKH O IIOCKOCTH. YTIBI MEXIY IBYMS MPSAMBIMH, IBYMS
TUIOCKOCTSIMH, YIOJl MEXAY MPAMOM M MJIO0CKOCTHIO.

Omune. Onpezenenye, KaHOHUYECKOE YpaBHEHMeE, CBOWCTBA. I munepGora.
Onpenenenre, KaHOHWYECKOE YpaBHEHHe, CBOHCTBa. AcuMITOTHL Ilapaboia.
OnpenenenHue, KAHOHMYECKOE YpaBHEHHE, CBOMCTBA.

Ilonsitne 0 Matematuyeckoit cTpykrype. M3omopdusm crpyktyp. Moznens
CTPYKTYPBI, =~ HHTEpPHIpeTal{s  CHCTeMBl  akcuoM.  HempoTuBopeunmBocTs,
HEe3aBHCUMOCTh M IIOJHOTA CHCTE€MBI aKCHOM. AKCHOMAaTHYECKHH MeTOI.
Hcropuyeckuit 0630p ocHoBaHUs reometpuu. «Hawana» EBxmuma, V MoCTynar.
O630p cuctembl akcuoMm [unsbepra, Beins. Axcmoma JloGaueBCKOro M ero
reoMeTpus.

Mamemamuueckuii ananus

MHOXeCTBO [eHCTBUTENbHBIX YHCET M HMX CBONCTBAa. HempepblBHOCTH
MHOXKECTBA JICHCTBUTENbHBIX uMcel. OrpaHMYeHHblE W  HEOTPaHHUYEHHbIE
MHOX€eCTBA. BepXHAs U HWKHSS IpaHu.

Oynkuust. O6nacTh onpeaeneHus U 061acTh 3HaYeHHi GyHKIUH. CIocoGh
saganns Qynxuuu. Crnoxuble n obpatHbie (yHkuun. ['padukn. MOHOTOHHOCTS,
HETHOCTh, TMEPHOAHYHOCTh (YHKUMH. OCHOBHBIE 3JeMEHTapHBle (GYHKLUHH, HX
CBOHCTBA, rpadukwy. Knaccubukarms byHKIMM (anrebGpanueckue,
TPAHCLIEHEHTHBIE).



YucnoBele MOCHENOBATENBHOCTH. BUABI YUCIOBBIX IOCIEAOBATENLHOCTEH
(MOHOTOHHBIE, HEMOHOTOHHBIe, OIpaHM4YeHHBIE, Heorpanudenusie). Ilpenen
YUCJIOBOM MOCIIEN0BATEIbHOCTH. TeopeMa 0 eIMHCTBEHHOCTH Ipefeia YUCI0BON
nociaenoBareabHOCTH.  OrpaHUYeHHOCTh  CXOZMLIEHCS — ITOC/Ie0BATENBHOCTH.
CylecTBOBaHMe TIpeJesa MOHOTOHHOM OTPaHMYEHHOW MOC/IEA0BATEIbHOCTH.
BeckoHeyHO Majible U O€CKOHEUHO OOoNbllIMe YUCIIOBBIE MOCIEN0BATENBHOCTH, HX
cBsi3b. CBoiicTBAa OECKOHEYHO MalblX UHCIOBBIX .JIOCJIEA0BATENBHOCTEN.
AprdmeTryeckue CBOICTBA IIpeJieia YUCIOBOH MMocIen0BaTe/IbHOCTH. Teopema, o
npelelbHOM Tepexojle B HEPABEHCTBAX M O Ipelelie  MPOMEKYTOUHOH
[10CJIeI0BATEIbHOCTH; IToarmocnenoBaTeIbHOCTH. Teopema bosnbsuano-
Benepuitpacca.

Ilpenen ¢yukuuu B Touke (mo Ieitne, no Komm). Apudpmernyeckue
cBoiicTBa mpenena (YHKUMH. ODKBUBaJIEHTHbIe OECKOHEYHO Majible (YHKIHH.
ITepBsiii ¥ BTOpOU 3aMeyaTesbHble peensl. uco e.

HenpepsIBHOCTh (YHKIHMM B TOYKE W HA MHOXeCTBe. TOYKHM paspeiBa
dynkuuu ¥ ux Kiraccupukanus. CBolcTBa HenmpepbIBHBIX (yHKIWMi. Teopema o
HenpephIBHOCTH 00paTHOH ¢yHKuuH. Teopema O NPOMEXYTOYHOM 3HAYCHHUH.
Teopema 00 OrpaHM4YeHHOCTH U O HAHOONbIIEM W HAUMEHBIIEM 3HAYCHUSIX.
PaBHOMepHasi HempepheIBHOCTb. Teopema O paBHOMEPHOW HENMPEPBIBHOCTH
(QYHKIMA HETpepbIBHON Ha OTpe3Ke. HENMPEPBIBHOCTH OCHOBHbBIX 3JIEMEHTAPHBIX
Gyskumii.  HempepbIBHOCTE CyMMBI, TpOM3BeJieHHs W dactHoro. llpenen u
HENPEPBIBHOCTh CIOKHOU (QYHKIIMH.

3agayn, [PHBOAINIME K IIOHATUIO NPOU3BONHONW. DuU3MYECKHH U
TEeOMETPUYECKHI CMBICI [POM3BOAHOM. HempephIBHOCTE (GYHKUMH, HMEOLIEH
Npon3BoAHYl0. [IpoM3BOAHAs CYMMBI, HPOM3BEJEHHMS H YacTHOTO (YyHKIHIL.
[NpoussomHas ClOXHOM M oOpartHod ¢GyHKuuid. [Ipou3BoaHBIE OCHOBHBIX
371eMEeHTapHbIX (QYHKIMH, OOpaTHBIX TPUTOHOMETPUYECKHX M THIIEPOOTIHYECKHUX
yukimit. YpaBHeHHe KacaTenbHOH, HopMaii. [Tpou3BoHEIe BHICIIMX TTOPSAKOB.
IpousBoaHble (YHKUMH, 3aJaHHBIX HESIBHO. [TpousBoHble, QYHKIUH, 3a1aHHBIX
napamerpuuecku.  ubdepentuan  dyHkuuu.  MuBapuanTHOCT  (OpMBI
mubdepennuana. ['eomerpudeckuil cmbicn audoepenumnana. Tuddepenumnanst
BBICIINX TTopsiakoB. JncdepeHnunal CyMMBI, IPOXU3BECHHS, YaCTHOTO.

Teopemsl Ponns, Jlarpanxa, Komm. IIpaBuno Jlonutas.

0 o
HeonpeneneHHocTH BUIa 0 U ApyTHe.

[Ipu3HaK¥i MOHOTOHHOCTH (DYHKIHU. DKCTpeMyMbl QyHKUMH. OnpeneneHne
HauOONBIIEr0 W HaUMEHBLIEro 3HadeHWd QyHKUUH. DBBIIyKIOCTE M TOUYKH
neperu6a. AcumnToThl MccnegoBaHHMe QYHKIME W IIOCTPOEHHE TPa(HKOB.
[MTapameTpuyecky 3afaHHbIe QyHKIMH. PYHKIMHU B OJISIPHOH CHCTEMe KOOpAHHAT

[TepBooGpasnas ¢yukumu. Heonpenenennsiii uarerpan. OcHoBHas Tabiuia
uHTerpanos. IlpocTeiimue mpaBuia HMHTErpupoBaHus.  MHrerpuposaHue 1o
YacTSIM U 3aMEHOU [epeMEHHOM.

3amaun, NPUBOALALIME K TOHATHIO OIpelelleHHOro uHrerpana. Teopema
CYILECTBOBAHUS  OIPEIENCHHOr0 HHTerpana oOT HENpephIBHOH — (QyHKIMH.



['eomeTpuyeckas HHTepHpeTalus oOlpejeneHHoro uHTterpaina. Heobxomumele u
JOCTaTOYHBIE YCIIOBUS MHTErpupyeMocTH. CBOMCTBA HHTETPUPYEMBIX QYHKLHUH.

OnpeneneHHbpli  HMHTErpal ¢  NEPEMEHHBIM  BEPXHUM  IIPEJEIIOM.
®opmyna Herorona-Jlelibunna. MeTopl BBIYUCIEHUS ONIPEeAeNIEHHOTO HHTErpaa.
Hexoropele reomerpudeckue M (PU3UYECKUE MPHIOKEHUS ONpelesieHHbIX
UHTErpaJioB.

Yacts II. TEOPUSA U METOJANKA OBYYEHUSI MATEMATHUKE

[lorsiTie METONOJOrMM  METOMUMKM o0O0ydeHHs Maremaruke. I[loHsTHe
METOAMYECKOM cucTembl oOyueHus maremaTuke. [Ipeamer MeTomuku oOy4eHHs
maTematuke. CoBpeMeHHblE MpOOJEMbl METOAMKUA OOy4YEeHHS MaTeMaTHKe.
OcCHOBHbIE IPUHLIUIBI 00YUEHUST MaTeEMaTHKE.

Ilenn obyueHuss U BOCHMTAaHHUS B IMpoOIecce NpernofaBaHUs MaTEeMaTHKH B
00111e00pa30BaTeNbHBIX YUPEXKICHUAX. 3HAU€HHE Kypca MaTeMaTHKH B OOIIeM
obOpa3oBanuu. KoHLenimsi COBpEMEHHOr0  MaTEeMaTH4YeCKOro o0pa3oBaHHs B
obiieoOpazoBarenbHOl  mkone.  OOpa3oBareibHbIe,  BOCHUTATENbHBIE M
pa3BHUBaOIIHe Leau OOydeHHs MaTeMaTHKe, UX B3auMOCBA3H. Ponb oOydeHus B
pPa3BUTHH JIUYHOCTH.

DdenepanbHbIi TOCYAapCTBEHHBI 00pa30BaTeNbHBIA CTaHIApT OOLIEro
obpaszoBanus. KoHuenuus pa3BUTHS LIKOJIBHOIO MaTeMaTH4eCKOro o0pa3oBaHusl.
BazucHpléi y4eOHbIH TulaH 001eoOpa3oBaTelbHBIX YupexeHud. (OCHOBHBIE
npoduan ofiero maremaTuuyeckoro oOpa3oBaHus. ba3zoBbli U yriyOJIeHHBIH
YPOBHHU.

MaremaTu4ecKue MOHATUS U METOJUKA X u3yueHus. [loHaTre kak oaHa U3
OCHOBHBIX  (opM  MbIILIeHUs.  Marematuueckue  moHsatus.  [Ipomecc
dopmupoBanusi noHsATHH. llomstTus u TepMuHBL PasnuyHble  crocoObl
onpeaeneHus noHATUN. Jloruueckas cTpykrypa onpeneneHuil. TunuyuHeie ommOKH
YUYaIIUXCS TPU OTIpeeICHUH MOHITUH U MyTH UX mpeonosieHus. Knaccudukanus
noHsThit. MeToauka BBeJIeHUS 1 POPMUPOBAHUS TIOHATUM.

MartemaTHyecKhe TMpeJIOKeHUs U JoKa3zaTelbCcTBa B OOy4YeHHH
MaTteMatuke. (OCHOBHBIE THUIIBI MaTEMAaTUYECKUX MpeIIokKeHUuH. Meroauka
U3yyeHUs akcUoM. PasnmudHble BuAbl (OPMYIHpPOBOK TeopeM. Jlorudeckas
CTpyKTypa TeopeMbl. OCHOBHBIE THIIBI TEOPEM M UX B3aUMOCBA3b. JlocTaTouHble U
HeoOXoauMBIe ycsioBUsL. MeToaMKa 00yUYeHHus JoKa3aTeabCTBaM TEOpEM.

MateMaTH4YeCKUe 33/1aud B LIKOJIbHOM 00y4yeHuu. Ponb U MecTo 3amad B
obyuyennn mareMartuke. Knaccudukanus 3agauy. PyHKkuumu 3amad B 0o0ydyeHHH.
Oo0yueHre MaTemaTHKe yepe3 3agadn. OOIIKue MEeTOAbI PeIIeHNs] MaTeMaTHYECKHX
3amady. OOyueHHWe mpueMaM T[OMCKa pellleHus 3afad. PasnuuHbele crnocoObl
oopMiIeHHS pellleHUH MaTeMaTUYeCKUX 3aJau.

Crieunduka ypoka MareMaTukd. YpoOK Kak OCHOBHasi popma opraHu3aliu
o0OydJeHHs MaTeMaTHke B 001e00pa3oBatTebHbIX yupexaeHusx. CTpyKTypa ypoka
MaTeMaTuku. Tunsl ypokoB. CTpoeHne 0a30BOM CHCTEMbl YPOKOB MaTeMaTHKH.
TpeboBanust K mjaHaM M KOHCIIEKTaM YPOKOB. AHalld3 ypOKa MaTeMaTHKH.



[ToArOTOBKA y4YMTENS MATEMAaTHKH K ypoKy. MCroib30BanKue pa3viHbIX CpeACTB
o0y4eHHs Ha ypOKax MaTeMaTHKH.

[IpoBepKa U OLlEHKa 3HAHMH y4auuxcs. AHAIN3 pPEKOMEHJalMH 0 OLIEHKe
3HAHUU M YMEHHH ydammxcs. Pa3iuuHple MOAXOMABI K OLEHKE 3HAHUN yJallUuXCs:
mo ommbkaMm, MO 00BbEMY BEPHO BBIIOTHEHHOM paboThl, KOMOWHMPOBAHHBIM
mogxon. Tekyllui, TemMaTHdecKui, NMepUOAMYECKHH KOHTPOJb YCIEBaeMOCTH
yuanuxcs. JlocTuxenue neseil NpoBepKu U OLCHKH 3HAHWH W YMEHHH yYalluXCs
o MaremaTdke. Mrorosas artecrtamus no waremaruke. OI'D u EI'D mo
maTemaruke ( ypoBeHb TpeGOBaHMI U cofepKaHue 3a1aHui).

daxyabpTaTHBHBIE W BIIEKTHBHBIE KypChl IO MaTeMAaTHKe, 0COOEHHOCTH
npeanpodUIbHON — [OATOTOBKA M MPOQHIBHOTO o0yueHus. Hemn
(axybTaTHUBHOTO OOYyYeHHs MaTEMAaTHKE, npeanpodUIbHON IMOATOTOBKU U
npopunsHoro oO0ydenmst. llepedeHpr M XapaKTECpUCTHKA baKynpTaTUBHBIX H
3MeKTHBHBIX KypcoB. OCOGEHHOCTH OpraHH3alyy (aKylbTaTHBHBIX 3aHSATUH MO
MaTeMAaTHKe, PeAPOGHIBHOM TOArOTOBKA U MPOGUIBHOTO 00Y4ESHHS.

BrexaccHas M BHeLIKONbHas paboTa 1o MareMaTHke. Ponmb u MecTo
BHEKJIACCHOM M BHEIUKOJIBHOH paboThl MO MaTeMaTuKe B 00pa3oBaTebHOM
npomecce 0611e00pa30BaATENbHbIX yUpeKIeHHH. DOPMbL BHEKJIACCHOM paboThI ¢
ydaiuMucs, — MPOSBISIOLIMMU MOBBIIICHHBIM  MHTEpEC K  MareMaTuKe.
Oprauuszaiys paboTBl MaTeMaTHYEeCKOTo KpyXKa. IToaroroBka U IpOBEAECHHE
MaTeMaTHYEeCKUX ONMMITHaN. XapaKTepuCTHKA BHEKIACCHOH, BHEIIKOIBHOH H
3a04HOM paGoTHI CO IIKOJbHUKAMHU 110 MaTeMaTHKe.

MeTomuka  OOydeHHs ~ YHMCIOBBIM  CHCTeMaM B IIKOJBHOM Kypce
MATEMATUKH. PasguyHble CXEMbl pa3BUTUs IIOHATHs 4HUCIA: HCTOpUYECKasd,
jormueckasi, KoHlenrpuueckas. OCOOEHHOCTH pealu3alri HMIAeH paclIMpeHHs
YHCIIOBBIX MHOYXECTB IIPH OOyYeHWM MaTeMaTHKe B IIKOJE. AKCHOMATHIECKHH H
KOHCTPYKTHBHBIH ITOAXOMBI K TOCTPOEHHIO HYHCIOBBIX MHOXECTB B INKOJILHOM
oOyueHud. MeToouKa M3yYeHHs HaTypajlbHbIX, MEJBIX, PAlMOHATLHBIX,
JeMCTBUTENILHBIX M KOMIUICKCHBIX — 9HCEIL. O6yuenue  NPUOTHKEHHBIM
BBIUUCIICHUAM.

MeToMKa M3ydeHHs TOXKIECTBEHHBIX MpeoOpa3oBaHHMH MaTEMATHYECKHX
BHIP@XEHMH. Pa3nuuHble MOAXOABI K BBEJCHHIO MOHATHA TOX/ECTBEHHOTO
npeobpasoBanus. Peamusaums [PUHLMIA CO3HATENBHOCTH TPU  M3YHCHHH
TOKIECTBEHHBIX ~ IpeobpasoBaHuil.  LleneHanpaBieHHOCTh  TOXICCTBCHHBIX
npeoOpa3oBaHUil KaK OJHO U3 CPECTB NPEOIOICHUS dopmManusMa B 00yUeHUH.

MeToniKa WM3ydeHHs ypaBHEHMI. AHalM3 DasiMYHBIX IIyTeH BBEICHHUS
roustis ypaBHenus. Knaccupuxanms ypaBHeHHH. MeToauKa U3yIeHns] OCHOBHBIX
crioco0oB uX pemreHud. Pemrenne 3amad Ha COCTaBICHHE YpaBHEHHH U HX
obopmieHre. YpaBHEHHS C IapaMETPaMH. CucreMbl ypaBHEHUH B ILIKOJBHOM
Kypce MaTEMaTUKH.

Meroauka U3yueHWs HepaBeHCTB. MeTonnka BBENCHHS  MOHATHA
HEpaBEeHCTBA B IIKOJIBLHOM Kypce MaTeMaTHKH. PasauuHble BUIIBI HEPABEHCTB U
METOIMKA OOOCHOBaHHS OCHOBHBIX CIIOCOGOB WX peweHni. HepasencTsa ¢
napameTpamu. OdopMieHue pelIeHHH HEPaBeHCTB. CucteMbl HEPABEHCTB U



MeToauKa MX u3ydeHuss. COBOKYITHOCTH U CHCTEMBI YpaBHEHHH U HEPABEHCTB B
Kypce MaTeMaTHKHU 00111e00pa30BaTeIbHBIX YUPEKICHHIA.

DOyHKIMH B IIKOJBHOM Kypce MaTeMaTHKU. Pa3iinuHble TPaKTOBKY ITOHATHSA
¢yskuun. @DyHKUMOHaNbHas TmporeneBTHka B V-VI kmaccax. Hccnegoeanue
yHKuMi >71eMeHTapHBIME cpefcTBaMu. OOmas cxema HCCIel0BaHuS (QyHKIHUIA.
Meronuka H3ydeHUs JIMHEWHOM, KBaJpaTHYHOH, CTEMEHHOM, [0Ka3aTelbHOIH,
norapu(MUIEcKOil U TPUTOHOMETPUUECKUX (DYHKIIHIA.

Meronuka u3ydeHust Npou3BoAHON. POPMUPOBaHUE MOHATHS MPENEILHOTO
nepexoja U HENpepblBHOCTH (QyHKIMH. MeTonuka BBEIEHUS [OHSATHS
npousBoHoN. IlpaBuna BerYMcIeHHS NPOU3BOAHOMN. [IpHioKeHUs TPOU3BOIHOM.
Meroauueckas cxema NpUMEHEHHs! TPOU3BOJHON K HCCIIeI0BaHHIO (DYHKLIUIA.

Metonuka usydyenus uHterpaia. OmnpeneneHue nepBooOpa3HOM, M3ydeHHe
ee cBoMcTB. Meronuka BBENEHHS [OHATUA  UWHTErpajga. BeuucieHue
nepBoobpasHoii u uHTerpana. OOyueHHe NPUMEHEHWIO HHTerpajga s
BbIUMCIICHUS IOMAAEH MIIOCKUX QUTYD U OOBEMOB TeE.

Jlornyeckoe CTpoeHHME LIKOJBHOIO Kypca reometrpuu. Llemu wusydenus
reoMeTpud. PaznuuHele NOAXOABI K ITOCTPOEHMIO IHKOJBHOTO Kypca T'eOMETpHH,
UX CPAaBHUTENBHBIN JIOTMKO-AMAAKTU4YeCKHH aHanu3. OCOOCHHOCTH pean3aluu
U aKCHOMAaTHUYECKOIO IIOCTPOEHHS IIKOJIBHOTO Kypca reOMeTpHH.

M3yuenue NpoIeneBTHYECKOro Kypca reOMETpUH. DIEMEHTH 'eOMETPUH B
[-VI knaccax. Mx cBsi3M ¢ CUCTEMAaTHYECKMM KypcoOM TIeOMeTpuH. MeToauka
BBEJICHUS TE€OMETPUUYECKUX NOHATHM M M3yYEHHE HX CBOMCTB B OCHOBHOH H
cTapllied IKosax. Posb ¥ MECTO MHAYKUMH M JEAYKUHUHU B IPOIEIEBTHYECKOM
Kypce F€OMETPHH.

Mertonuka u3ydeHus reoMetrpuueckux noctpoeHud. [lociiemoBaTenbHOCTD
BBEIICHHUs DJTalloOB pELICHWA 3aJa4 Ha IIOCTPOCHHE B TMpakTHKe paboThl ¢
yuammmucs. OdopMieHne pelleHui 3asad Ha mocrtpoeHue. O030p OCHOBHBIX
METOJIOB peLEHUs 3a/1ay Ha [IOCTPOCHUE B Kypcax MIaHUMETPHH U CTEPEOMETPHH.

Metonnka u3y4eHUSI TIE€OMETPHYECKHX IpeoOpa3oBaHuid. PasmuuHbie
MOAXOJbl K HCIOJB30BAHUIO TEOMETPUUECKUX MpeoOpa3oBaHUN B IIKOJIbHBIX
Kypcax MIaHUMETPUM U cTepeoMeTpud. KoopauHaThl U BEKTOPHI B IIIKOJBHOM
Kypce reoMeTpud. MeTonuka n3yueHus npeodpa3zoBaHuil GUTyp Ha TUIOCKOCTH U B
npocTpaHcTBe. MeToasl pemieHust 3anad € HCIIOJIb30BAHHEM TIE€OMETPHYECKHX
npeoOpa3oBaHUiA.

Hauwana cuctemarnueckoro Kypca cTepeoMeTpud. MeToauka H3ydeHus
akcuoM  crepeoMmeTpur. OcoOEHHOCTHM  JIOKa3aTelNbCTB  IEPBBIX  TEOPEM
OdopmiieHue perieHni CTepeoMeTpHIecKUX 3a1ad. Pa3BuTHe MPOCTPaHCTBEHHBIX
Mpe/ICTaBIeHUH Y y4au[uxcsl Ipy o0y4eHHH CTEPEOMETPHH.

N3ydyenune napauiesbHOCTH MNPSIMBIX U IJIOCKOCTeH. MeTonuka u3ydeHus
HNOHSATUH TMapajuleNIbHOCTH MPSAMBIX, MAapalieIbHOCTH IPSMOH M IIJIOCKOCTH,
napajjelbHOCTH IIOCKOoCTeN. BO3MOKHOCTY MPUMEHEHHUS aHajli3a U CHHTE3a Py
O0OCHOBaHHMM B3aMMHOIO pACMONOXKEHUS NPAMBIX U Iuiockocted. Cnenunduka
1300pakeHusl NPOCTPAHCTBEHHBIX (UTYP HA IIIOCKOCTH.

MN3yueHne mNepneHOUKYJISIPHOCTH TPSMBIX H IUIOCKOCTe. Baenenue
NOHATHI TIEPIICHANKYJSIPHOCTH MPSAMBIX, TPSAMOH H TUIOCKOCTH, IUIOCKOCTEH.



MeToaHKa H3yUeHHs TEOPEM O MepPIEeHUKYIIPHOCTH NMPSIMBIX ¥ ITIOCKOCTeH U UX
MPUJIOKEHUH.

JjieMeHTbl KOMOMHATOPHKM W TEOPUU BEPOATHOCTEH B INKOJIBHOM Kypce
mateMaTuku. OCHOBHBIE TTOHATHS, METOJMKA UX HU3JIOKEHHUS.

2.1. KpurepHH 4 HOPMbI ONCHKH

OCHOBHBIMM KPHTEPUSMU [PH BBICTABIECHHU OLEHKHM (OTIMYHO, XOpOLLO,
Y IOBIE€TBOPHUTENBHO, HEYIOBIETBOPUTENBHO) KaXKIBIM YIECHOM PK3aMeHallMOHHON
KOMHUCCUH ABJISIOTCS:  CTENEHb BJIAJCHUS MOCTYTAOLEr0 OCHOBHBIMHU
[NOHSTHSIMH, METOJaMHd H aJIrOPUTMaMM MaTEMATHKH;  CTENEHb BIAJACHHA
OCHOBHBIMM TOHSTHSIMH OOIIEeH ¥ YaCTHOW METOAMKH OOY4YEeHUS MaTeMaTHKe;
ypOBeHb CHOPMUPOBAHHOCTH KOMIIETCHLIH.

dopMa NpoBeeHHs IK3aMeHa: YCTHO 110 OuyeTam.

Kputepuu 1 HOpMbI OIICHKH

«OTNHYHOY» | JIEMOHCTpUpYET Ha BBICOKOM YPOBHE OCHOBHBIC 3HAaHMS IO MaT€MaTHKC H
obmmel MeTomuke obyuenus maremaruke. OmpeneneHus NOHATHHA KOPPEKTHEI,
MMEIOTCSL TIPUMEpBI, MILTIoCTprpytommpe ux. GopMyTHPOBKH CBOHCIB (TeopeMm)
BEpHBI, KX JIOKa3arenbCTBa JIOTHYECKU rpaMOTHO  HOCTPOEHHBI,
apryMeHTUpoBaHbL. IIpy  packpbITHU BOIIPOCOB METOAUKU  OOyYEHHS
MaTeMaTHke JEMOHCTPHPYET BBICOKHH YPOBEHb BIIaicHMs TEOpUEH H €
MpHUMeHeHus K npaktuke. [Tpu Gecene no pedepary UM CTaThe JIEMOHCTPUPYET
BBICOKHHl ypOBEHb BIAJECHUS  HAYYHO-MCTOJAMYCCKHM amiapaToM Mo TeMe
HCCNeIOBaHMs, JOCTATOYHO IOJIHO M YETKO PAacKpHIBAET CYTh IIOCTABICHHON B
pabore 3ajaun  (mpobaeMsbl), 0003HAYACT NYTH €€ PEUICHUS.

«xopouIo» | JIeMOHCTpHpYeT Ha XOpOUIEM YPOBHE OCHOBHBIC 3HAHHS [0 MaTeMATHKE H
obelt MeTomuke oOydeHus maremaTuke. OnpenencHus MNOHATAH KOPPEKTHBL
MMEIOTCS TIPHMEPB], MIUTOCTpUpyomye uX. POpMyNHPOBKA CBOHCTB (TEOpeM)
BEPHEI, NPUBEJIEH  BEPHBIA IUTaH JOKA3aTeNbCTBA, PAacKphiTa oOmias Hies
JI0KA3aTeNbCTBA, OOIIHE BHIBOIBI JIOTHYECKH IPaMOTHO IOCTPOEHBI, OJHAKO B
CAMOM JIOKa3aTeNIbCTBE MMEIOTCS HEKOTOpblE HEIOYETHI, OTACIbHBIC MYHKTBI HE
JOCTATOUHO YETKO apryMeHTHpoBaHbl. [IpM pacKpbITHH BOMNPOCOB METOTUKH
0GyueHHs MaTEMaTUKe [IEMOHCTPHPYET XOpPOIIMH YPOBEHD BIIA[ICHMS TEODHEH
¥ ee IpHMeHeHHMs K mpakruke. Ilpu Geceme mo pedepary WIH CTaThe
JTEeMOHCTPHPYET MOHWMAHHE COJAEPXKAHHs H3JIONKEHHOIO MaTepuarna.

«ynosneT- | JIeMOHCTPHpPYET Ha CpEJHEM YPOBHE OCHOBHBIC MO MAaTeMaTHKE H oben
BOpUTENb- | MeTOAMKe oO0ydyeHHs MaTemaruke. OmpeneneHus NOHATHH  KOPPEKTHBI,

HO» HMEIOTCS 3aTpyAHEHHs B IIPUMEpax, WIUIIOCTPUPYIOUIMX OCHOBHBIE MOHATHS.
DopMyIHUPOBKH CBOMCTB (TEOPEM) BEPHBI, OTCYTCTBYIOT MX JI0Ka3aTe/bCTBA
WIH B JOKa3aTelbCTBaX HMEIOTCs CyliecTBeHHbIe NpoOennl [Ipu packpbiThu
YACTHBIX BOIIPOCOB METONMKH OOYUCHHUS MATEMAaTHKE JEMOHCTPUPYET CPeHHH
ypoBeHb BIaneHus oOweil MeTouKoi o0yyeHns mateMarnke. 11pu becene 10
pedepaTy MM CTAaThE JEMOHCTPUPYET HEYETKOE IOHMMAaHHME  COACpKAHMA
U30’)KEHHOr0 Marepuaja.

«HeyoB- | He J€MOHCTpMpYeT OCHOBHbIC 3HAHHS 10 MaTeMaTHKe M OOWIeH METOIMKe
NeTBOpH- | OOyueHuss ~MareMaTmke. He  3HaeT  onpejeneHHs  TIOHATHMH, o01ue
TeJBHO» | MEJarornyecKie TEOPHM, OCHOBHbIE BOIIPOCHI TEOPHH M METOAMKH OOy4eHHUs
matemaruke. Ilpu Gecene mo pedepaTy MIM CTAaThe JAEMOHCTPUPYET HEUETKOE
MOHMMAaHHE COMEPXKAHHs M3TOKEHHOT0 MaTepuana. Pedepar He ynoBnerBopser
OCHOBHBIM TPeGOBaHUAM 110 ODOPMIIEHHIO ¥ COJICPIKAHHIO.




2.2. Bonipochl K 3K3aMeHY

Ne n/n | Bonpocs!
Yacme 1. Mamemamuka

1. MHuoxectBa U otobpaxenus. [Tonstue MHoxecTBa. Omepandy Haj MHOXECTBAMH.
buekuus, CIOpheKIUs, HHbEKIHUA.

2. Bunapuble oTHOmeHHs. OTHOLIGHWS JKBUBAIEHTHOCTH M mopsaka. Kiaccsr
IKBUBAJIEHTHOCTH. PAKTOp MHOXKECTBA.

3. ITpuHUMT MaTeMaTHuecKoH MHAyKIHK. buroM HeloToHa.

4, Hartypanbnbie uuciia 1 HX cBoiicTBa. AkcHoMbl [Teano.

5. Martpuisl. OCHOBHBIE Ollepaniy Haa MaTpunami. OGpaTHas MaTpuua v crocolsbl ee
HaxoXAeHus. PaHr MaTpuIbL

6. CrcTeMbl JTHHEHHBIX YPABHEHUI M pa3IH4HBIE CIIOCOOB! UX pemenus (Metol ['aycca,
meton Kpamepa, marpuunsiii Meton). Teopema Kponekepa-Kanenny.

7. Bunapuele onepauy. [1onyrpynnbl ¥ MOHOUIBL.

8. I'pynnbi. Iukmugeckue rpynnsl. Hopmanbubie nenutenu. Pasnoxenne rpynmel o
noxarpynne. Teopema Jlarpanxa. 'oMoMophu3Mbl 1 H30MOPQU3MBI CPYIIII.

9. Kospia. Konbio xaccoB BeUeTOB. ['oMOMOpdH3MBI B H30MOPOH3MBI KOJIELL.

10. ITona. XapakTepucTHKA I0JIs.

11. Bekropsble mpocTpaHcTBa. Onpe/ieneHus ¥ IpUMepbI

12. Epxinossl npoctpadctsa. OnpeneneHus U IpUMeph

13. Bekropel. CrokeHHMe BEKTOPOB M YMHOXEHHE BEKTOpa Ha duciao. JInHeHHas
3aBHCHMOCTH U He3aBUCHMMOCTh. CBOHCTBA JIMHEHHON 3aBUCMMOCTH BEKTOPOB.

14. KoJulHeapHble M KOMIUIAHApHBIE BEKTOPHI, MX TE€OMETPUYECKUH CMbIci. basuc
BEKTOPHOTO MPOCTPAHCTBA. Pa3MepHOCTh BEKTOpHOro mpoctpanctsa. KoopiauHatel
BEKTOpA B JAHHOM bazuce.

15. CkalApHOE YMHOXEHHE BEKTOPOB, €ro CBOWCTBA. AKCHOMBI  CKAJIPHOTO
npou3sBeaeHus. EBKIMI0BO TMHEHHOE TPOCTPAHCTBO.

16. BekTopHOE H CMELIAHHOE HPOU3BEICHHE BEKTOPOB, HX CBOHCTBA.

17. PasuuHble COCOOBI 3ajaHMs NPAMOM Ha IUIOCKOCTH M B mpocTpaHcTse. Obiee
ypaBHEHHE NpPAMOH. B3auMMHOE pAaclONOXEHHE JBYX MpPAMBIX Ha IUIOCKOCTH H B
IPOCTPAHCTBE.

18. Paznuunble crocobbl 3aaanus mwiockoct. Obiee ypaBHEHHE IJIOCKOCTH. B3aumuoe
PacIIOJIOKEHHE ABYX, TIIOCKOCTEH, IIPAMO# M MIIOCKOCTH.

19. HopManbHble YpaBHEHHS IPSMON ¥ IIOCKOCTH. PaccTOsHME OT TOUKH [0 NPAMOH, OT
TOYKM JIO TJIOCKOCTY. YTIUIBI MEXAY IBYMS MPSMBIMH, ABYMS IUIOCKOCTSIMH, YIOJI
MEXIY IPSIMOH U INIOCKOCThIO.

20. Dnmunc. OnpeaeneHre, KAHOHUIECKOE yPaBHEHHE, CBOUCTRA.

21. T'unep6ona. OnpesiesieH e, KAHOHUYECKOE YPaBHEHHE, CBOHCTBA. ACHMIITOTEL

22. [Tapa6osa. OnpeaeneHue, KAHOHUYECKOE YPABHEHHE, CBOKMCTBA.

23. [loHsiTHe © MaTeMaTHyeckoil cTpykrype. M3omopdusm crpykryp. Mozenb
CTPYKTYpBI, HHTEPIPETAIMsl CHCTEMBI aKcioM. HenpoTnBopeunBoCTh, HE3aBUCHMOCTD
1 TOJIHOTA CHCTEMBI aKCHOM. AKCHOMAaTHYECKUN METO/L.

24. Ucropuueckuit 0630p ocHoBauus reomerpuu. «Hawama» Eskiuma, V mocrymar.
O630p cucTembl akcHoMm ['misbepra, Beiind. Axcuoma JloGaueBckoro u ero
reOMEeTpHS.

25. OCHOBHBIE OJIEMEHTapHBIe (QYHKIMH, MX cBoiicTBa, rpaduku. Kraccupuxars
dyHkumi (areGpanyeckue, TPAHCUEHIEHTHBIE).

26. UYucaoBble [OCIEI0BATEBHOCTH. TeopeMa O SIMHCTBEHHOCTH IIpEJeNia YHCIOBOH

nocnenoatensHocTd.  CyllecTBOBaHHE Ipejesia MOHOTOHHOH — OrpaHHYeHHON
nocienoBarensHoct. Teopema  bonbuano-Beklepurrpacca




27. [Ipenen ¢yHKUMM B TOUKE (mo T'eiine, 1o Kommn). ApudmeTHiecKkue CBOWCTBA
npenena GyHKIUHU. KBUBAJICHTHBIC OECKOHEIHO MAJIBIC dysxuun. [epsblil 1 BTOPOH
saMeuaTebHbIE npeienbl. JHCNo €.

28. HemnpepbBHOCTh (HYHKIIMH B TOUKE 1 Ha MHOXKecTBe. TOUKH paspbiBa QYHKIHH H HX

wiaccuuxanms. CpoHCTBA HENMPEPBIBHAIX dynximit. Teopema O HENPEPHIBHOCTH

o6parroi pynxumu. Teopema O IPOMEKYTOTHOM 3HAUCHHUH.

29. PaBHOMEpHAasl HEMPEPBIBHOCTD H €€ CBOHCTBA.

30. 3aaauy, NMPUBOJAIIME K MOHATHIO TIPOU3BOIHOM. ®usmyeckuii H reoMeTPHYECKHH

cMBbIca mpon3BoHoi. [Tpon3BONHBIE OCHOBHBIX JEMEHTaPHBIX (QyHKIHH, 0OpaTHBIX

TPUTOHOMETPHYECKHX U ranepOoTHIECKHX dyHKkiui. YpaBHCHAC KacaTeJIbHOM,

HOpPMAJIH.

3L [Tpon3BOJHBIC BBICIINX nopankoB. [I[pon3BOIHBIC dyHKIuH, 3aJaHHBIX HEABHO.

[1pou3BOIHBIE, yHKIWMH, 3aJaHHBIX HapaMeTpHIECKH. Juddepernuan GyHKIHH.

VHBapuanTHOCTb (bopMBI anddepennnana. TeoMeTpHUYECKUH CMBICII

aunddepeniyana. JlnddepeHnuansl BbICIIMX IOPAIKOB. uddepenupnan CyMMBL,

pomM3BeIeHHUSs, JACTHOTO.

32. Teopempbt Pomst, Jlarparxa, Koum. IIpawiio Jlonurans. HeomnpeeNeHHOCTH BUAA
0 o
' U ApyTHE.

o o]
m Wcenenosanve GyHKIMA U OCTPOCHUC rpadHKOB.
34. [TepBooOpa3Hasdt byHKIMH. HeomnpeieleHHBIA ~ HHTErpall. OcHoBHast TabHLA
prTerpanoB. [lpocTelluke npaBuia yHTerpupoBaHns. VIHTErpupoBaHue Mo 4acTsIM U
3aMeHO} IEPEMEHHON.
3agaud, OpUBOAAIME K TOHATHIO OTIPE/IENICHHOr0  MHTErpana. Teopema
CYUIECTBOBAHMUs ~ OTPEICICHHOTO pHTErpana  OT HempepblBHOM  QYHKIMH.
[eomeTpHuecKas HHTEPIPCTAllHs OIpEIETIEHHOr0  MHTErpana. HeobOxouMbIe H
JOCTATOYHBIE yCIOBAS HHTETPUPYEMOCTH. CpoiicTBA MHTErPUPYEMBIX QYHKLHA.
Onpe/eleHHBIA HMHTErpail ¢ TiepeMeHHBIM ~ BEPXHUM  IIPEJICIIOM. dopmyna
Herorona-Jleitonuia. MeTo (bl BHIHUCICHAL OTpEJIEIEHHOr0 HHTErpajia. HekoTopsie
reoMeTpHUECKHe U PH3UUECKHC IPUITOXKEHUS OPENEICHHBIX MHTErpaJioB.
Yacme I1. Teopua u memoouxa 00yueHUA MameMamuKe
[ToHsTHE METOJUYECKOH ~CHCTEMBbI oOydueHHs] MaTeMaTHKE. TIpeamer MIIM.
CoBpeMEHHBIE nipo6nembl MIIM. OCHOBHBIE IIPYHIIATIBI O0YUYCHHUS MATEMATHKE.

MeTo/1 0bydeHUS MaTeMaTHKe (TIOHATHC, KnaccuUKAIESL, TPUMEPDI).

39. Cpencraa 00yeHUA MaTeMaTHKe (TIOHATHE, kiaccupuKanys, IpUMEpBL).

40. dopmbl  yueOHOH JeSTENHHOCTA YHAINXCs Ha ypoke (TOHSATHE, KaccuuKaus,
IpUMEDET).

41. [TousTie audepeHIrannn obyuenns. Buuel anddepeHIHalnN: npoduabHas H
ypOBHEBAS

42. BrexnaccHas paboTa 1o MaTeMaTHKe (MOHSTHE, e, BUABL XapaKTEPHCTHKA).

43. VpoK MaTeMaTHKH. Tumns! ypoxos. Llemn ypoxa TpebopaHus K YPOKY [loaroroBka K
ypoky. KOHCTIEKT ypoKa MaTeMaTHK¥. AHAJIU3 ypoka
Tlousrtie 3amagu. CTpyKTypa 3alatd. Buapl 3aaad. OCHOBHBIC OTallbl mpoLecca

44.
pelneHUs 3a1a4. MecTo ¥ poJib 3aaa4 B 0Oy4eHNH MaTeMaTHKe. Knaccudukaiius
MaTeMaTHUeCKHX 3a1a4.

HayuHble METO/IB! B MPEIOJABaHIH MATCMATHKM: IMIHPUYECKME METODI, aHAOrHA,
cpaBHeHHe, 0000IIEHHE U KOHKPETH3aLHs, MHAYKIHA ¥ JAEAyKIHA, aHaJM3 U CHHTE3.

46. MeToauka 00y4eHHS MATEMATHYCCKIM noHgTusM. Pol ¥ BHI MOHATHA. Obvem H
comepxkanue. TpeboBanus K K1accupUKaIMy TOHATHH. OnpeneneHye. Pa3iuiHbe

CcTI0CO6bI ONpeIeNeHHSs TOHATHH

m Meromuka OOydYeHHs MaTeMaTHICCKAIM peJUIOKEHHUAM: _ aKCHoMaM, TeopeMam,




IipaBHIIaM.

48. ®opMBI ¥ METOIBI KOHTPOJISL 3HaHui ¥ yMeHH# ydJaumxcs (IOHSATHE, TpeOoBaHus,
BH/IbI).

49 MeToauka 0OydeHHs] YHCIOBBIM CHCTEMaM B IIKOJIBHOM Kypee MaTeMaTHKH.

50 MeToanKa 06yUeH s TOXKASCTBEHHBIM [IPE0OPa3OBaHUM B IMIKOJIBHOM Kypce
MaTeMaTHUKH.

51 Metoauka OOydYeHHs ypaBHEHHUSM W HCPABCHCTBAM B HIKM.

52 MeTtoauka oOydeHHs JTHHEHHOH U KBaIpaTHYHON QYHKIHSM.

53 MeTtonnka oOyueHHsl CTENEHHOH, [IOKa3aTe bHOMN U JorapuGMUUecKoi QyHKIUAM.

54 MeToauka o0y4eHUs TPUTOHOMETPUYCCKUM (GYHKLMSM.

55 MeTouka OOydeHHsl DJIEMEHTaM KOMOMHATODHKH M TEOpHH BEPOSITHOCTEH B
[IKOJIbHOM Kypce MaTeMaTHKH.

56 Jlornueckoe CTpOeHHE IMKOJTBHOT0 Kypca reOMCTpHH.
[lenn m3ydeHus reoMeTpur. Pa3iuuHbIe HOAXOMBI K MOCTPOSHHIO MIKOJIBHOIO Kypca
reoMETpUHU

57 MeToaiKa 0OyUeH s TeOMETPUICCKUM MOCTPOCHHUAM.

58 MeToInKa 06yUeHHs npeo0pa3oBaHiaM GUIyp Ha IIOCKOCTH U B IPOCTPAHCTBE.

59 MeToauka 06yUeHHs TOHATHAM NapalIeIbHOCTH NPSIMBIX, Mapalle/IbHOCTH IpAMOH
W ILIOCKOCTH, TIApasUIebHOCTH IIIOCKOCTEH.

60 MeToauka 0OydeHrs TeopeMaM O MEpPIIeHAMKYISPHOCTH IPAMBIX 1 IUIOCKOCTEH U UX

[IPHIIOKEHHH.




3. YueOHO-MeTOIUUYECKOE oDecnedeHHe JUCIMILTHHEI

3.1. O6s3aTeJibHAS IUTEPATYPA [0 pa3aesay «AJareépa»

BbubGnuorpaduyeckoe ondcaHHe

Tun (y4eGHUK,
yueb. mocobue,
y4eOHO-MeTon
nocodue,
MPaKTHKYM, Ap.)

Kon-o B
6ubnuoTteke

Tayxos M. M. AsreGpa [DnextpoHnbiit pecypc]: yueGHuk /
M.M.I'nyxos, B.ILEnu3apos, A.A.Heuaes. - U3n. 2-¢, ucnp.
u jon. - Canxr-TletepGypr : Jlans, 2015. - 608 c. : ui. -
(Yuebuuku g By3o. CrieLanibHas utepatypa). - ISBN
978-5-8114-1961-6.

y4eOHHK

9BC "Jlanp"

Epmounaesa H. H. IIpakTaueckue 3aHaTus 110 anrebpe
[OnexTpoHHsI# pecypc): DMeMEHTEl TEOPUH MHOXKECTB,
TEOPHH YHCEll, KOMOMHATOPHKH. AnreGpandeckue
CTpyKTypHI : [yue6Hoe mocobue] / H. H. Epmonaesa, B. A.
Kossinuenko, B. U. Kyp6arosa ; noa pea. B. K.
Kyp6atoso#i. - Cankr-IlerepOypr : Jlane, 2014. - 112 ¢. : ni.
- (VueGHuxu 115 By3os. CrieliianbHas uTepatypa). - ISBN
978-5-8114-1657-8.

y4eGHOe mocobue

9bC "Jlanp"

Kyp6atosa I'. M. Kypc nexuuii nio anreGpe [SnekrpoHHbIHA
pecypc] : yue6. nocobue / I'. U. Kyp6arosa, B. b.
dunummnos. - Canxr-IletepOypr : Jlans, 2015. - 656 c. : ui. -
(Yuebuuku fna By3oB. CrieLasibHas uTepatypa). - ISBN
978-5-8114-1905-0.

yueGHoe nocobue

3BC "Jlanp"

Kypom A. I'.Kypc ssiciueii anre6psi [OnekTpoHHBIH pecypc] :

yuebnuk / A. T'. Kypour. - H3a. 19-¢, ctep. - CaHkT-
Terepbypr : Jlans, 2013. - 432 c. : un. - (Knaccuyeckas
yuebHas nureparypa ro MareMatike). - ISBN 978-5-8114-
0521-3.

y4eOHHUK

3BC "Jlanp"

Kouerosa FO. B. Anre6pa. KoHeuHoMepHBIE IPOCTPAHCTBA.
JluHeiiHble OnepaTophl [DNEKTPOHHBIH pecypc] : Kype
nexumii / FO. B. Kouerosa, E. E. lllupiuosa. - Mocksa :
MIIT'Y, 2013. - 80 c. - ISBN 978-5-7042-2454-9.

KYpC JIeKIHi

9BC
"IPRbooks"

TIpaKTHKYM M HHAHBHAYAbHbLIE 321AHHS N0 BEKTOPHOH
anre6pe 0 AHAJIUTHIECKOlH reoMeTpHRA [ONEKTPOHHDIHA
pecype] : (Tunossle pacyetsl) : yue6. nocobue / JI. B.
Aswunosa [u ap.]. - Cankr-IlerepOypr: Jlanp,2013.-288 c. :
wi. - (YueGHuKH 11s By30B. CrielHaibHas JuTeparypa). -
ISBN 978-5-8114-1485-7.

ydeGHOe nocobue

9BC "Jlanp"

Illenna I'. B. Teopus ¥ IpakTHKA PELUCHHA 3ajay 1o
anre6pe [DnexTponnbiii pecype] : yue6. nocobue. Y. 1/T. B.
Illenna. - Mocksa : MIIT'Y, 2014. - 99 c. - ISBN 978-5-
4263-0158-0.

yueGHoe nocobue

9bC
"IPRbooks"

Muaun M. A. Beenenue B anre6py [DnekTpoHHsIH pecype]
: rpyrmnsl : y4e6. mocobue / M. A. Illunun. - CaHkr-
MerepGypr : Jlaus, 2012. - 199 c. : ui. - (YueOuuku mis
By30B. CnienanbHas iuteparypa). - ISBN 978-5-8114-1419-
2.

yueGHoe rnocobue

3BC "Jlanp"




3.1. O6s3aTe/bHAS JUTEPATYPA MO pasaeTy «MaTemMaTH4ecKHil aHAJIH3»

bubGnuorpaguuecKoe ONKCaHue

Tun (yueOHHK,

yueGHoe mocobue,

y4eOHO-METO,
nocobue,
IpaKTUKYM, JP.)

Konu4ecTBO
B OMOmMHO-
TEKE

Bynaes B. [I. MareMaTHYeCKHA aHAIH3
[DnexTpOHHBIA pecypc] : PyHKIHM OJIHOM
TIEpEMEBHOH : [yue6uuk] / B. [l. byzaes, M. 5.
SxyO6coH. - Canxr-Tletepbypr : Jlanb, 2012. - 544c.:
wiL. - (Y4eOHHKH U1 By30B. CrienpanbHas
nuteparypa). - ISBN 978-5-8114-1186-3.

V4yeOHHUK

3BC "Jlanp"

Boicmasi MATEMATHKA [DneKTpOHHBIA pecypce] :
yueb. mocobue 1A BY30B /E. A. Pos6a [u 1p.]. —
Musck : Beimiiias mKoia, 2012.-391 c.-ISBN
978-985-06-2106-1 .

Vue6. nocodue

9BC
"IPRbooks"

Topaau B. A. MareMaTHYeCKHIA aHAIH3
[DnexTpoHHBIA pecypc] : yuebHOE nocobue / b. A.
Topnauy. - Canxr-Tlerep6ypr : Jlanb, 2013. - 601 c.:
wi. - (YueOHHKY [ BY30B. CrenuaibHas
nutepatypa). - ISBN 978-5-8114-1428-4.

Vyeb. mocodue

3BC "Jlanp"

3anoposken I'.H. PyKoBOICTBO K peLIeHHIO 3a71a4 10
MATeMAaTHYECKOMY aHaIH3Y [DneKTpOHHBIH pecype]
yue6. mocobue / I.1.3amopoxel - 8-¢ H3/l., CTEP.
Cankrt-TletepOypr : Jlaus, 2014. - 464 c. : ISBN 978-
5-844-0912-9.

Vye6. nocobue
(3a1a4HHK)

B5BC "Jlanp"

Kypc Bbicmeii MaTeMaTHKH [DmekTponHHIit pecypc]
: yae6. mocobue. . 2 / A.E. Boraanos [u ap.]. —
Poctop-Ha- JloHy : ['0c. MOPCKOH YH-T HM. O.0.
ymaxosa : BT um. I' 51, Cenosa, 2015. -81 ¢: uiL.

Vyeb. nocobue

3BC
"IPRbooks"

Kypc BoicIeil MaTEMATHKA [DneKTpOHHBIH pecypc]
: yue6. mocobue. . 3 / A.E. Bornasos [# ap.]. —
Pocros-Ha- JloHy : ['0c. MOPCKOH YH-T UM. D.D.
ymaxosa : UBT num. I'.S1. CenoBa, 2015.-101 c: .

Vyeb. nocobue

3BC
"IPRbooks"

TpaKTHKYM H HHAHBAXYaJIbHbIE 3aJaHH 110
HHTErpajJbHOMY HCIHCICHHIO dynxuuii onuoi
nepeMeHHOH (THIOBBIE pacyeTsl) : [DneKTpOHHBIH
pecype] : yueb. mocobue wis By3os/ B.A.bojoTiox m
ap.). - Cankr-IlerepOypr : JIaHb, 2012.-336¢.:
un. ISBN 978-5-8114-1287-7

Vue6. mocobue
(IpaKTAKYM)

3BC "Jlanp"




3.1. O6s3aTe/bHA JHTEpaTYpa Ho pasaeny «'eomeTpus

Ne BbubaunorpadHdecKoe OMHUCaHHEe Tun KonuyecTBo
/I (y4ebHUK, B OOHO-
y4e6HOE TEeKe
nocobwue,
y4eOHO-
MeTOoJ
nocobue,
MpPaKTHKYM,
Ap.)
1 Kapamsin A. A. AHaTMTHYECKAs TCOMETPHA HA ILIOCKOCTH VYueb. 3BC
[SmexTponHSIH pecypc] : yued. nocobue / A. A. Kapamsy, C. | mocobue "IPRbooks"
. IIpokodsesa. - Cankr-Tlerepbypr : CII6rACY, 2012. - 85
c. - ISBN 978-5-9227-0345
JInueiinag anre6pa U aHAJMTHYECKAsi TEOMETPHA 9BC
2 [DneKTpOHHBII pecypc] : METOM. ykasaHHs, PCIICHNE Meron. "IPRbooks"
THIOBBIX 337124 ¥ BAPHAHTHI 3aJlaHuil JUIA CTyIeHTOB 1 Kypca | yKasaHHs
MI'CY, o6y4aromuxcs o HAPaBICHUAM NOATOTOBKH
080100 «dxonoMuka», 080200 «MeHeIKMEHTY,
230100»MHdpOpMaTHKa H BEIMUCIUTEIbHAS TCXHUKA» / cocT.
®@.51. Beryxuosckuii [u ap.]. — Mocksa : MI'CY : 35C ACB,
2014. -83¢c. — ISBN 978-5-7264-0887-3.
Illep6axoBa }0.B. AHAIUTHYECKA [€OMCTPHA 9bC
3 [DnexTponHsIit pecype] : yueo. nocobue / 10.B. lllepbakosa. | Yueb. "IPRbooks"
— Caparos : Hayunad xuura, 2012. -159 c. nioco0ue




3.1. O6s3aTenbHasi JUTepaTypa Imo pasaeny

MATEeMATHKE»

«Teopusi H MeETOAHKA o0y1eHHs

n/m

BubmorpaduyecKoe ONHUCaHUC

Tun (yueOHUK,
yue6HOE mocodue,
y4eGHO-METOA
nocodue,

IPAKTHKYM, AP.)

KonuuecTBO B
OHOIMOTEKE

[IpakTHKyM 1O  METOIUKC npenoaaBaHus
MATeMATHKH [DaexTpoHHbIH pecype]: A
cTyieHToB (aKyabLTeTOB HOArOTOBKH y4HTeel
HagaapHbIX Kaaccos. Y. 1/ M. A. Xynsxosa, T. E.
Ilemuposa, JI. B. CenpkuHa. - IlepMp : TlepMcKHit
roc. ryMaHuT.-nell. yH-T, 2014.- 144 c.

HpPaKTHKYM

23BC
«IPRbooks»

Vis6pannbie BONPOCHI METOXHKH npenoxaBaHus
MaTeMaTHKH B BY3¢ [DnexTponHbIi pecypel:
yue6. mocodne / JL. T1. Jlaremmesa [u ap.]. - ITepms :
[lepMmckHii rOC. TyMaHHT.-TIE]. yu-t, 2013. - 207 c. -
ISBN 978-5-85218-678-2.

yue6. mocobue

25C
«IPRbooks»

Mertoauka npenoJaBaHus MaTeMaTHKH
(cneunaabHAA) [DnexTpoHHbIH pecypc]: kpaTKuil
kypc Jaekmmii / J1. B. Cenbkuna,
KpacHJIBHHKOBA ; [lepMcKuii roC. TyMaHHT.-TIe/L. YH-
1. - llepmp : IIITILY, 2014. - 106 c.

yue6. mocobue

2BC
«IPRbooks»

MeronuKa H3ydeHHs MaTeMATHKH B OCHOBHOM
mKose [DIEeKTPOHHbIH pecypel: Kype JIeKIUH 15t
OpraHM3anuu caMOCTOSATENbHOH padoThl
CTY/ICHTOB [0 BONIPOCaM yacTHBIX METOIHK / aBT.-
cocr. T. JI. Bacunsesa [u ap.] ; Tlepmckui roc.
ryMaHHT.-llefl. YH-T. - [lepms : IIITILY, 2011.-95¢c.

yue6. nocobue

36C
«IPRbooks»

Meroauka ofydeHHs MaTeMaTAKe [DexTpoHHbIH
pecype]: yueo. mocobme / A. A. TemepOekosa, H. B.
Yyrynosa, I'. A. baiironakosa. - Cankr-IleTepOypr :
Jlans, 2015. - 512 c. - ISBN 978-5-8114-1701-8.

yue6. mocobue

IBC «JIanb»

MHTeHCUBHBIA Kype¢ o0mei METOAHKH
npenogaBaHusl MATEMATHKH: Vue6noe mocobue /
Kyuyryposa H.JL. - M.: MITT'Y, 2014. - 152 c.: ISBN
978-5-4263-0169-6

yue6. mocobue

3BC
«Znanium.comy

JeTeTHUECKOE BOCOHTaHHe  TpH o0y4eHuH
maTeMaTHKe B  CpeaHeil IIKOJeE: YuebHoe
nocobme/@upcropaH. M. - M.: IIpomerei, 2013. -
128 c.: 60x90 1/16 (O6mOKKa) ISBN 978-5-7042-
2469-3, 500 3K3.

yue6. mocobue

2BC
«Znanium.comy

TIncapeBCKHii, B. M. O MmaTeMaTHKE,
MaTeMaTHKaxX H He TOJAbKO [DnekTpoHHbIH pecypc]
/ B. M. Tucapesckuii, B. T. XapuH. - 2-¢ u31., ucnp.
u gom. (31m.). - M. ¢ EVMHOM. JIaGopaTopHs 3HaHHH,

yueG. mocobue

9BC
«Znanium.com»




JlonoIHATEIbHAS JIMTEPaTypa [0 pajfety «Teopus B Meroauka 00ydeHUs
MAaTeMATHKE»

Ne
n/
n

BubanorpaguyecKoe ONMcaHue

Tun (yuebuuk, yuebHoe
nocoGue, yuebHo- .

meTogudeckoe nocobue,
NPaKTHKYM H Ap.)

KoaunyecTso B
ononnoTexe

MeTtonuka o0y4ennsl reoMeTpHH . yue6. mocobue Mg
Bysos / B. A. T'yces [u ap.]; noA pent. B. A. I'ycesa. - I'pu¢
YMO. - M. : Axagemus, 2004. - 367 c. : B - (Bsicu.
npod. obpazopauue). - Bubnuorp.: ¢. 356-364. - ISBN 5-
7695-0769-1: 181-00

yue6. mocobue

20

T'yces B. A. COOpHHK 3a1a4 MO reoMeTpHH 159 K
yueG. mocobue il obimeoGpasoar. yupexnaenuii / B. A.
T'yces. - M. : OHUKC 21 Bek : Mup u O6pa3opanue, 2005.
_479 ¢. : mn. - ISBN 5-329-01213-9 (OOO "M3n. nom
"OHHUKC 21 Bex"): 50-00

yue6. nocobue

MeToIHKA H TEXHOJIOTHS 06yIeHH MATEMATHKE : KYpe
nekumii : yue6. mocobue 1ng CTyA. Mar. ¢ak. By308B,
obyuatomuxcsi O  HanpasIeHHUIO 540200 (050200)
"®usuko-mar. obpasosanne” / H. JL. Credanosa [u ap.). -
Tpud YMO. - M. : Ipoda, 2005. - 416 ¢. : wi. - (Beicu.
nen. oGpasoBanue). - buGmnorp. B KOHUE I - ISBN 5-
7107-7414-6: 300-00

VYyebHoe
nocobue

15

MeToqAKa H TeXHOJOrMs O0ydYeHHs MaTeMaTHKe .
naGopaTOpHBIH MPaKTHKYM : yue6. nocobue mndA CTyA.
BY30B, 00yUYalOMMXCA MO Harpap/ICHUIO 540200 (050200)
®usuko-mar. obpasopanue / H. JI. Credanosa [a op). -
I'pup YMO. - M. : Jpoda, 2007. - 319 c. : wit. - (Beicnu.
nen. obpasosaHue). - bubauorp.: c. 297-305. - Ilpun.: c.
08-296. - ISBN 978-5-358-01304-9: 280-00

yue6. mocobue

Houx M. A. TIpakTHKyM MO METOIHKE 0o0y4yeHus
MaTemaTuke : yueb. nocobue / M. A. Howuk, H. B. bposka.
- M. : Jpoda, 2008. - 237 c. : Ml - (Beici. mex.
oGpasoBanue). - bubmuorp.: c. 226-234. - ISBN 978-5-358-
01650-7: 270-00

yu4e6. mocobue

14

“Koxos B. M. Ypoku ainreGpsl B 7 Knacce : KH. i
yuurens / B. Y. JKoxos, JI. B. Kpaiinepa. - M. :
Tpocsewenue, 2004. - 128 c. - Bu6muorp.: c. 128. - Ilpui.:
c. 126-127. - ISBN 5-09-013325-5: 44-00

Taspunosa H. ®. Iloypounsie pa3paboTKH 10 FeOMETPHUH:
9 kmacc: [auddepeHIpOBaHHBIH nooxon] / H. @.
TaBpwiosa. - M. BAKO, 2005. - 320 c. : un. - (B nomouib
1koapHOMy yuuTemo). - ISBN 5-94665-092-0: 35-00




