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HporpaMMa COCTaBJICHA B COOTBETCTBHH C

benepansHEIMU
TOCYAapCTBEHHBIMU 00pa30BaTeNbHEIMA CTAHAAPTAMH BBICIIETO O

OpazoBaHus.



1. TpeGoBaHHs K pe3y/IbTaTaM OCBOCHHS OCHOBHOIi npodeccnonaabHOI
o0pa3oBaTe/bHOIi MporpaMMbl BbicIero 00pa3oBaHHs,
NpoBepsieMbIM B X0/1€ IK3aMeHa

Ilenvio scmynumenvrHozo s5k3ameHa  SBISIETCS OIpelelieHHe TOTOBHOCTH
abuUTypHeHTa, MMelollero Beiciiee oOpa3oBaHHe (YpOBEHb CIELHalUTETa WU
MarucTparypbl COOTBETCTBYIOLIErO npoduIIIo «MaremaTuka» 1700
«MareMaTtr4deckoe obpa3oBaHHE») K IIPOAOIDKEHHIO OOY4YEHHS B aCIUpPaHType 110
HanpasieHuio « Teopus 1 MeToauka 00y4eHHS H BOCIIUTaHUA MAaTEMaTHKE).

Hocrynaommii J0/12KeH 3HATD:

- 0a30Bble TIOHATHSA M ONpelelieHHUs 3THX IOHATHH, HUX CBOHCTBA H
OCHOBHBIE METOJIbI Ha YpOBHE ®I'OC BO (ypoBens ©6akanaBpuara,
CIEIHAUTETA) mo kypcam «Anrebpa». «[eomerpus», «MaremaTuieckuit
aHaJIu3y;

- OCHOBHBIE MTOHATHA U3 001eit MeTOTUKU 00ydeHUs MaTeMaTHKe,

-METONOJIOTHIO M METOABI MEeJaroruyeckoro MCCleloBaHMA B 00JacTH
TEOpUH ¥ METOIMKHU OOY4IEeHUS MaTeMaTHKE;

- OCHOBHBIE METOAMKH H TEXHOJOrMd OOydYeHHS  MaTeMaTHYECKHUM
MOHATHUSAM, aKCHOMaM, TeOpeMaM, JITOpUTMaM H NpaBUJIaM.

IMTocrynamommii 10/2KeH YMeThb:

- O00OCHOBBIBAaTH CBOM PacCyXJEHHS C Omnopoi Ha (axThl, oNpeeneHus
TOHATHIA, aKCHOMBI U TEOPEMBEI;

- JI0OKa3bIBaTh OCHOBHBIE CBOWMCTBAa U TEOPEMBbI aireOpbl, TI'€OMETPUU U
MaTeMaTU4ECKOro aHalln3a,

- pewiath THIIOBBIE 33Ja4d 10 AMCIMIUIMHAM «Aurebpa», «leoMeTpus»,
«MareMaTH4YeCKHii aHaJIU3Y;

- pelIaTh THUIOBBIE 3aJayd M3 IIKOJIBHBIX Y4eOHMKOB MaTeMaTuku (5-11
KJIacChl);

- IEMOHCTPHpPOBAaTh YMEHHs MO NPHUMEHEHHIO OCHOBHBIX METOAHK H
TEXHOJNOTUHA OOY4YEeHHsT MaTeMaTH4eCKMM IIOHATHIM, aKCHOMaM, TEeOpeMaM,
aJIFCOPUTMAaM U TIpaBHJIaM.

IMocTrynaromuii 10/2KeH BlageTh:

- OCHOBHBIMHU TOHATHAMH M METOJaMHu KypcoB «Anrebpay», «'eomeTpusy,
«Marematrueckuidt aHanu3», «Teopus U MeTroAauka OOy4YeHMsS M BOCIUTAHHA
MaTeMaTHKe»;

- METOAMKOH MpenojaBaHusi MaTeMaTUKH B 5-11 kiaccax;

- METOHOJIOTHEHl U MeTOAAMH IeJarori4ecKoro UCCiIedoBaHUSA B O0IacTu
TEOPHH ¥ METOJUKU 00y4eHHUs MaTeMaTHKe.



2. CoxepxaHHe BCTYNHTEIBHOTO 3K3aMeHA M €ro COOTHECeHME C COBOKYIHBIM
0’KH12€MBIM Pe3yJIbTATOM 06pa3oBaHHsI.

Conepxanne IporpaMMEl 5k3aMeHa OXBaTHIBAeT BOIIPOCHI, OTpakaroliue
6asoBble MOHATUS U aKTHI NpeNMETHOH 00nacTu mamemamuxa, a Taxxke
OCHOBHBIC TIOHSATHS, OTHOCSIMECS K TEOPUH H METOIUKE 00y4YeHHs MaTeMaTHKe B
o61meobpa3oBaTenpHOI LIKOIE.

Ilpoyedypa nposedenus sxzamena u mpebosanus k omeemy

JK3aMeH NPOBOAMTCA B YCTHOM ¢opMe 10 GuneTaM, B Kax bl U3 KOTOPBIX
BKIIIOYEHBI YETHIPE BOIIPOCa.

IlepBrie nBa Bompoca oTHOCATCS K npeaMeTHor obnactu «MaTeMaTHkay.
IIpu oTBeTe Ha 3TH BOIPOCH! HEOGXOMHUMO HINONKHTE OCHOBHEIE (haKThHI, IOKA3aTh
CBOHCTBA, IPHBECTH MPUMEPHL.

Tpetuit Bonpoc sx3ameHanHoHHOrO GHiteTa OTHOCHUTCA K O0IIei MeTomuke
o0yueHus Mmarematuke. OTBET Ha Hero TpeOyeT He TONBKO W3IOKECHHUS
TEOPETHIECKUX (AKTOB, HO W MpPHBENEHHS NPUMEPOB U3 PasIUYHBIX YYEOHHKOB M
U3 NPaKTHKU OOy4eHHsT MaTeMaTHKe.

HeTBepTHIii BOmpoc  OTHOCHTCH K METOAMKE OOY4YEeHHS OCHOBHBLIM
HOHATHAM LIKOJIBHOTO KyPCa MaTeMaTHKH.

Tpebosanus k omeemy na ecmynumenvrom sxzamene:

= OTBET Ha KaXABIM BONPOC JO/KEH HAYHHATHCH C ONpeNeNeHUH OCHOBHBIX
NOHATHH, OTHOCAIIMXCS K paccMaTpuBaeMOMy BOIpPOCY, HILTIOCTPHPOBATHCS
IIpAMEpaMH, 3aTeM CJIeAyeT CHOPMYIHPOBATH OCHOBHBIE TEOpeMBI (CIenCTBHS,
(opmynEl, anropuTMEI) 1 Hx JOKa3aTeNbCTBa;

- OTBET JOIDKEH OBITh YETKUM, JIOTHYECKH IIOCTPOCHHBIM, YTBePXICHUS H
BBIBOJBI 00OCHOBaHHEIMUY;

- 1M HEOOXOAMMOCTH ISl WILTIOCTPALIAH IIPUMEPOB, CUCTEMBI 3a1ad IIo
TEME, IIOCTYNAIOIIHe MOTrYT BOCIOJNB30BATHCS INKOJbHEIMH y4eOHHKaMU u
3aJa4YHUKaMH.

Ha TIIOATOTOBKY K OTBETaM Ha BOIPOCHI OWIIeTa OTBOIOHUTCA - He MeHee |
yaca. Ha omnpoc TOCTYNAIOINEr0 B aCHUPaHTYpy H COOeceNOBaHHE C HUM
oTBOAUTCA OT 30 MUHYT — 0 1 yaca.

Yacre I. MATEMATHKA

Anzebpa.

MHoxectBa u oTo6paxenns. ITorsTue MHOXecTBa. Ornepanyu Haj
MHOXeCTBaMM. buexums, cropvexums, wunbexus. buHapHBle oTHOmIEHHS.
OTHOIIEHNs! SKBUBATEHTHOCTH W nopsaxa. Knaccel skeuBaneHTHOCTH. ®axTop
MHOX€ECTBA.

IIpyHIMD MaTeMaTHYeCKOi HHAyKUuH. burom Hewotona. Harypansrbie
4YHCJIa U UX CBOMCTBa. AKCHOMBI ITeano.

Martpuugr. OcHoBHEIE omepauuu Han Marpunamu. O6paTHass Marpuna u
CIIOCOOBI €€ HaxoxJeHus. PaHr MaTpuubl. CHCTEMBI JHHEHHBIX ypaBHeHHH U



pasnu4Hble criocoObl Ux pemeHus (Merton I'aycca, Meron Kpamepa, MaTpuyHBIi
Meton). Teopema Kponexepa-Kanemnu.

bunapusie onepanuu. Ilomyrpynnel 1 MoHouasl. I'pynmel. Lluknugeckue
rpynnel. HopManeHsle penurtenu. Pasnoxenuwe rpynnsl no moxarpymnme. TeopeMa
Jlarpamxka. ['omomoppusmel 1 u3omopousmel rpynn. Konsua. Konbio kmaccos
BbIYETOB. [ oOMOMOpP(HU3MEI U H30MOpdu3MbI Kosel. [Tons. XapakTepucTuka moss.

BekropHble npoctpaHcTBa. OmnpeneneHus U TNpUMeEpPH. EBKIHIOBHI
npoctpaHcTBa. OnpeneneHus U IpUMeEpEI.

TI'eomempus.

Bekropsl. CiioxeHre BEKTOPOB U YMHOXEHHE BEKTOpa Ha yucio. JInHeiiHas
3aBUCHMOCTh M  He3aBUCHUMOCTh. CBoHcTBa  NHHEHHOH  3aBHCHMOCTH.
KonnuHeapHble W KOMIUIaHApHBIE BEKTOPHI, UX TeOMETpUYecKHid cMEICH. Basmuc
BEKTOPHOTO IPOCTpaHCTBa. PazaMepHOCTH BEeKTOpHOTro pocTpaHcTBa. KoopauHaTe
BeKTOpa B JaHHOM Oasuce. Omnepanyuu HajJ BEKTOpaMH B KOOpPAMHATHOH ¢opMme.
Axcuomsl addunHOrOo mpocTpaHcTBa. CKaNisgpHOE YMHOXEHHE BeKTOpPOB, €ro
CBOHicTBa. AKCHOMBI CKAJISpHOrO INpOU3BeINeHUA. EBKIHMAOBO nHHeHHOe
IIPOCTPaHCTBO. BekTopHOE mpousBeneHHe BeKTOpoB. CMeIIaHHOe MPOU3BeNeHHE
BekTOpoB. VX cBolicTBa. [IpnMeHeHue k BBIUKCIEHUIO TUTOIA/ieii U 00HEMOB.

Pa3nuuHble criocoObl 3afaHUs NMPSIMOM Ha IUIOCKOCTH M B IPOCTPAHCTBE.
O6mee ypaBHeHHE NpsAMOi Ha apPUHHOH IIOCKOCTH. I'eoMeTpHUdecKHuid CMBICI
ero ko3gpunreHToB. B3auMHoe pacrnoyiokeHne ABYX MPSAMBIX Ha IUIOCKOCTH H B
npocTpaHcTBe. PaznuyHble CcrocoObl 3amaHus IockocTH. OOIlee ypaBHeHHE
IUIOCKOCTH. B3aMMHOe pacroyio)keHHe ABYX, IUIOCKOCTEH, MpsAMOH U IUIOCKOCTH.
IIpsiMass U MIOCKOCTH B €BKJIMAOBOM IHpocTpaHcTBe. Hopmans k mnpsMmoit u
wiockoctd. HopManbHble ypaBHeHHS NPAMOH ¥ TUIOCKOCTH. PaccTosiHNe OT TOYKH
JI0 IPSMOH, OT TOYKH A0 IUIOCKOCTH. YTJIBI MEXIY ABYMS IPSIMBIMH, ABYMS
TUTOCKOCTSIMH, YTOJI MEXy NMPSAMOH U IIIOCKOCTHIO.

Ommunc. OnpeneneHue, KaHOHNYECKOe ypaBHeHUe, cBoiictBa. ['mmepGona.
OmnpeneneHue, KaHOHMYECKOE YpaBHEHME, cBoiicrBa. Acumnrothl. Ilapa6orna.
Omnpenenenue, KAHOHUYECKOE YpaBHEHHE, CBOMCTBA.

Tlonatne o mMareMaTuyeckoil cTpykrype. Mzomopdusm crpykryp. Mognens
CTPYKTYpbl, = HHTEepHpeTalus CHCTEeMbl aKcHMoM. HempoTuBOpeuMBOCTS,
HE3aBUCUMOCTh U IIOJIHOTA CHCTEMBl aKCHOM. AKCHOMAaTHYECKH MeTON.
Wcropuueckuit 0630p ocHoBaHus reomerpud. «Hauana» EBximmpa, V mocrynar.
O630p cuctembl akcuoMm [unesGepra, Beiins. Axcuoma JloGauyeBckoro u ero
reOMETpHsL.

Mamemamuyecxuii ananuz

MHoxecTBO ACHCTBUTENBHBIX 4YHMCEN M HX CBoicTBa. HenpepbsIBHOCTB
MHOXECTBa JAEHCTBUTENBHBIX 4ucel. OrpaHH4YeHHblE UM HEOrpaHHYEeHHBIE
MHOKecTBa. BepXHsist U HUKHSAS TPaHHU.

®Oynxusa. O6nacte onpeneneHus U obnactb 3HayeHu QyHKH. CrocoOb!
3agaHud Qynkuuu. CinoxxHele U obpaTHble QyHKUUH. ['paduku. MOHOTOHHOCTS,
YETHOCTh, NMEPUOJUYHOCTh (yHKUMH. OCHOBHEBIE 3JIeMeHTapHble (GYHKIMH, HX
CBOMCTBa, rpaduKH. Knaccuduxauus byHKIHi (anrebpanyeckue,
TPaHCUEHICHTHEIE).



HHcoBEIe NOCIENOBATENBPHOCTH. BHIBI YHCIIOBEIX TNOCTIeI0BAaTeNBHOCTEH
(MOHOTOHHBIE, HEMOHOTOHHEIE, OTpaHMYCHHbIE, HeorpaHWyeHHele). Ilpenen
YHCIIOBOH MocneoBaTeNnbHOCTH. Teopema o eMHCTBEHHOCTH npesena YUciIoBoit
TI0CNICAOBATENbHOCTH.  OrpaHMYeHHOCTh  cxomsmieiics NIOCTIE[OBATEIHLHOCTH.
CywecTBoBaHHe mpenena MOHOTOHHOMN OTPaHWYCHHOH IOCJIEeN0BaTEILHOCTH.
beckoHe4Ho Mansle u 6ecKOHEUHO GONBIINE YKCIOBEE [IOCIIEIOBATENBHOCTH, UX
CBA3b. CBOHCTBA GECKOHEYHO MAabIX YHCIOBEIX JIOCJIeI0BAaTENbHOCTEIA.
ApHpMmeTHIecKHe CBOMCTBA Npesena YHCIOBOl nocnenoBatenbHocTH. Teopema, o
TPEACILHOM  TIepeXofle B HEPaBEHCTBAX M O Ipefele IIPOMEXKYTOYHOM
NOCIIEA0BaTENIEHOCTH, IoanocnenosarensHOCTH. Teopema Bonsnano-
Beiiepmrpacca.

Ilpenen ¢ynkumu B Touke (mo T eiiHe, mo Komm). ApudMernueckue
CBOHCTBA Tpefiesla (GYHKIMH. DKBHBAIEHTHEIE GECKOHEUHO Majble (QYHKLHUH.
ITepBEIit 1 BTOpOI 3aMedaTeIbHEIE npenensl. Yuco e.

HenpepbiBHoCTs QyHKIME B TOYke M Ha MHOMecTe. Touku pasprisa
¢yHKunM ¥ ux wiaccudukauus. CBoHcTsa HEeNpEepEIBHBIX (QyHKuuii. Teopema o
HETpePBLIBHOCTH 0OpatHOH ¢yHKkuuu. Teopema o IIPOMEXXYTOYHOM 3HAYEHHH.
Teopema 06 OrpaHH4eHHOCTM M O HaMOONbIEM U HaWMEHBUIEM 3HAYEHUSX.
PaBHOMepHast HempephIBHOCTS. Teopema o pasHOMepHOIL HENPEPHIBHOCTH
(YHKIMHE HENpepLIBHOH Ha OTpeske. HENIPEPLIBHOCTh OCHOBHEIX 3JI€MEHTapHbIX
byHkumd.  HempepsBHOCTE CyMMEL, NPOM3BENCHUA M 4YacTHoro. [lpemen wu
HEIPEPBIBHOCT CIOXKHOU (YHKIHUH.

3ajayu, NpUBOASIME K IOHATHIO NpOU3BOAHOM. Dusmueckuit u
TEOMETPUIECKHI CMBICI NPOM3BOAHOH. HemnpepsIBHOCT GyHKIMY, HMeromei
NpOU3BOAHYI0. IIpOM3BOAHAA CYMMBI, NPOM3BENEHHS H YACTHOIO GyHKUuiA.
IIpousBognas cnoxHOH M 06paTHOI ¢ynxuuit. ITpou3BOAHBIE OCHOBHBIX
JIEMEHTAPHBIX (YHKIMH, OGPATHBIX TPUTOHOMETPHYECKUX H THIEpOOIHIECKUX
(yHKuHMi. YpaBHeHHe KacaTelbHOIA, HOpManH. I1pon3BoaHEIE BEICUIMX TIOPSAKOB.
[IpousBonHble hyHKUMM, 3a0aHHEIX HESBHO. Ipoussonusle, GpyHKIMiL, 3aHaHHBIX
napameTpuyeckd.  [luddepenuman  pyHkumm. HuBapuanTtHOCTS  (opMEI
AuQp¢epennnana. I'eoMerpuyeckuit cMbICH Audpdepennuana. Juddepenuuans
BBICLIMX TOPANKOB. [Ju(depeHnan cyMMbI, Npou3BeeH s, YaCTHOrO.

Teopembr  Pommst,  Jlarpamxa, Komm. IlpaBuno  Jlonurains.

0 o
Heonpenenennoctu Buna o’ o HApyrHe.

Ilpu3sHaky MOHOTOHHOCTH (YHKIHY. OKcTpeMyMs! dyHKuun. Onpenenenne
HaubONBIIEr0 W HAMMEHBIUEro 3HAYEHHil ¢ynkmun. Beimyknocte u Toukm
nepern6a. Acumnrotel Mccnemosamue ¢yHKumit u IIOCTpOEHHE TIpadHKOB.
Iapamerpuuecku 3ananusie Gynkuun. OyHKIHY B NOJIAPHON CHCTEME KOOPAMHAT

IlepBoo6pasnas dynkuun. Heonpeenennsrii uHTerpan. OcHoBHas Tabnuia
MHTerpanoB. IlpocTeiimue npasuna uHTErpHpoBaHmSL. Hurerpuposanne mo
4acTsAM M 3aMEHOU MepeMeHHOM.

3ajauy, NPHBOAAIME K IIOHSATHIO ONpENECNICHHOro HHTerpana. Teopema
CYIECTBOBAHMA ~ ONPEJESICHHOTO HHTerpajlla OT  HeNpepbIBHOM byHKIHH.



I'eomeTpuyeckass WHTepIpeTanus oONpeaeneHHoro uHTerpana. HeoGxoxavmbie u
JOCTaTOYHBIE YCIIOBHA HHTETpUPyeMOCTH. CBOMCTBA HHTETPUPYEMBIX QYHKIMIA.

OnpenencHHBIA  HHTerpajll C  IEPEMEHHBIM  BEPXHHUM  MpeelioM.
®opmyna HeroroHa-JlefiOHHIIa. MeToAB! BEIYHMCIEHUS ONpPeAeIeHHOrO0 HHTErpaa.
Hexortopble reoMerpudeckde H (u3HdecKHe MPUWIOKEHHS OIpele]eHHBIX
HUHTErpasioB.

Yacte II. TEOPUSA U METOJAUKA OBYYEHUSI MATEMATHKE

TloHsaTHe METOHONOrMM  METOAMKH oOydeHHs MaTeMmaTuke. I[loHATHe
METOAMYECKOH CHCTEMB! O0OyueHHs MaTeMaruke. [IpemMeT MeTOMHKH OOydYeHHS
matematuke. CoBpeMeHHblE NpoOJeMBl METOOUKH OOydeHHs MaTeMaTHKe.
OcHoBHbIE IPUHIMIEI 00YYEHHUS MaTEMATHKE.

Ilenu oOyueHus ¥ BOCHIIMTAHUS B MpOIECCe MPENOAaBaHUA MaTEMaTHKHU B
001me06pa3oBaTeNbHBIX YUpPeXJeHHIX. 3HAYCHHE Kypca MaTeMaTHKd B OOGIIEM
obpasoBanny. KoHIENUUs COBpEMEHHOro  MaTeMaTH4eckoro oOpa3oBaHus B
obmeobpazoBaTenpHol  mkone. OOpa3oBaTenbHBIE,  BOCHHTATENBHBIE U
pa3BHBaKOILME Lenu oO0y4YeHHs MaTeMaTHKe, UX B3aMMOCBS3H. Poilk 00yueHHs B
pa3BUTHUH JIUIHOCTH.

@enepanbHblii roCyJapCTBEHHBIH 00pa3oBaTeNbHBIR CTaHAApPT oOLIEro
obpazoBanusi. KoHuemnuus pa3BUTHs MIKOJIBHOTO MaTeMaTH4ecKOro oOpa3oBaHHMA.
basucHpiii yueOHBIH IIaH o0O0IIe00pa3oBaTeNbHEIX YyupexaeHuid. (OCHOBHBIE
npodpunu obImero MareMaTHUecKoro oOpa3zoBaHHs. ba3oBbIif UM yriyOiieHHBIH
YPOBHH.

MaremaTuyeckue MOHATUA U MeTOMKa UX u3ydeHHs. [loHATHE Kak ofHA U3
OCHOBHBIX  ¢opM  MbIIUIeHHA. Marematudeckue  nousAtus.  [Iporecc
popmupoBanuss moHATHH. [loHAsTMS ¥ TepMuHBL. Pa3nuuHble CcHOCOOBI
omnpeeneHus noHsTui. Jlormueckast CTpykTypa onpezneneHui. TUIM4HbIE OlUMOKH
y4alUXxcs NpH ONpe/ieieHNH NOHATHH ¥ MyTH MX npeoposeHus. Kinaccuduxaims
noHsATHi. Meroauka BBeeHUS ¥ POPMUPOBAHUS TOHATHIA.

MareMaTiHueckie TpPENNIOKEHUsT W JoKa3aTelbcTBa B OOy4YeHHH
MareMaTuke. OCHOBHBIE THIBI MaTeMaTHYECKMX MpednoxeHuid. Meroauka
U3ydYeHHs axkcuoM. PasnuuHble BUAB (QopMynupoBok TeopeM. Jlorudeckas
CTpyKTypa TeopeMbl. OCHOBHEIE THIIBI TEOPEM H UX B3aUMOCBA3b. JloCTaTOUHBIE U
HeoOXxoxuMsle yciioBus. Metonuka o0y4eHus JOKa3aTeIbCTBaM TEOPEM.

MaremaTruecke 3afadd B IIKOJBHOM o0OydeHuUH. Posib U MecTo 3ajmadq B
obyuennu Matemaruke. Knaccudukanus 3amauy. OyHKuuu 3anady B OOyueHHH.
O6y4enue MareMaTuke depe3 3aaud. OOLIMe MeTObl pelleHHs MaTeMaTHYeCKIX
3agay. OOy4yeHue mnpueMaM IIOMCKa pelleHus 3ajad. Pa3nuyHble CriocoOs
o¢opMIIEeHHUS pellleH!il MaTeMaTHYECKHUX 3aJay.

Cneunduka ypoka MaTeMaTHKd. YPOK KaKk OCHOBHas ¢opMa OpraHH3aLUH
ofyueHus MaTeMaTHKe B 00meoOpa3oBaTenbHbIX yupexaeHusX. CTpykTypa ypoka
MateMaTHku. Tumnbl ypokoB. CTpoeHue 0a30BOIi CHCTEMElI YPOKOB MaTE€MAaTHKH.
TpeGoBaHus K IJJaHAM ¥ KOHCIIEKTaM YpPOKOB. AHaJIW3 ypOoKa MaTeMaTHKH.



IloaroToBka y4uTeNst MaTeMaTHKH K YpoKy. Vcrionp30BaHre pa3iid4HBIX CPEICTB
o0ydJeHHs Ha YPOKax MaTeMaTHKHU.

ITpoBepka ¥ oLIeHKA 3HaHUHN y4daluxcsa. AHaIU3 peKOMEHIAIMH M0 OLIEHKE
3HaHW U yMEHUH ydamuxcs. Pa3nuyuHble NOAXOAB! K OLIGHKE 3HAHUH YYal[uXcCH:
no ommbkaMm, no o0beMy BepHO BBHINOJHEHHOW paboOThl, KOMOHHHPOBAHHBIA
nopxox. Tekymui, TeMaTU4ecKUHd, MEPUOAUYECKHH KOHTPOJBH YCIIEBaeMOCTH
y4qamuxcs. JlocTikeHue 1eneit MpoBEpKH U OLIEHKH 3HAHMH U YMEHHH ydaluxcs
no marematuke. WroroBas arrectamus 1o mareMatuke. OI'D u EI'D mo
MaTeMaTuKke ( ypOBeHb TpeOOBaHMIA U COJiep)KaHUe 3aJaHul ).

@dakynbTaTUBHBIE W OJJIEKTUBHBIE KYpPCHI IO MaTeMaTHKe, OCOOEHHOCTH
npeanpodmiIbHOH  MOATOTOBKM W NPOoQHWIBHOTO  OOy4eHHS. Lenu
dakynpTaTUBHOrO O0Oy4eHUs MareMaTduke, OpeAnpodUNbHOM NOATOTOBKA H
npodunpHoro obydeHnus. IlepedeHb W XapakTepuCTHKa (aKyJIbTaTHBHBIX H
3NIEKTUBHBIX KypcoB. OcOOeHHOCTH opraHuM3auud (paKylnbTaTUBHBIX 3aHSATHH IO
MaTeMaTHKe, peAnpoduIbHON NOATOTOBKY ¥ NPOGHILHOrO 00yyeHHs.

BHexnaccHass ¥ BHemIKonbHasg pabora mo MarematHke. Poinb M MecTo
BHEKJIACCHOH M BHEWIKONBbHOM paboThl HO MaTeMaTHke B 00pa3oBaTelbHOM
npoiiecce o6meoOpa3oBaTeNbHbIX yupexaeHnil. ®opMbl BHeKJIacCHOM paboThl ¢
yYallUMHCS, MpOSBISIOIMMHU  IMOBBIIEHHBIH HMHTEpEC K  MaTeMaTHKe.
Opranuzanus paboThl MaTeMaTH4Yeckoro Kpyxka. [lonroroBka W mpoBemeHHe
MaTeMaTHYeCKUX OJUMIHNaJ. XapaKTepHCTHKa BHEKIACCHOM, BHEIIKOJBHOH H
3a04HON pabOThI CO LIKOJNBHUKAMH 110 MaTEMaTHKE.

Meronuka  oOydyeHHs  YHCJIOBBIM  CHCTEMaM B IIKOJBHOM Kypce
MaTeMaTHKH. Pa3iuyHBIe CXEMBl pa3BUTHSA IIOHATHSA YHCIA: HCTOpUYECKasd,
noruyeckasi, KoHueHTpudeckas. OcoOeHHOCTH peanu3aluy HAEH PaCIIUPEHUT
YHCIOBBIX MHOXECTB NpH 00ydeHHH MaTeMaTHKe B IIKoje. AKCHOMAaTHYECKHH U
KOHCTPYKTHUBHBIA ITOAXOJBI K IIOCTPOECHHIO YHCIOBBIX MHOXECTB B IIKOJIBHOM
oOyuyenun. MeTonuka H3yYeHHS HATypalbHbIX, UENbIX, pPaLUOHAIBHBIX,
JEHCTBUTENBHBIX M  KOMIUIEKCHBHIX uucen. OOydeHue npuOIHKEHHBIM
BBIYHMCIICHUSIM.

Metoauka u3y4eHHUs TOXAECTBEHHBIX NpeoOpa3oBaHUN MaTeMaTHYECKHX
BhIpaXeHHH. Pasnu4Hble MOIXOABI K BBEACHHUIO IIOHATHA TOXIECTBEHHOIO
npeoOpasoBaHus. Peanusauus MNpHHIMIA CO3HATENBHOCTH I[IPH U3yYEHHUH
TOXJECTBEHHbIX  IpeoOpa3oBaHmii. lleneHanpaBIeHHOCTh  TOXXHECTBEHHBIX
npeoOpa3oBaHMii KaK OJHO U3 CPEACTB NpeofoieHus GopManusMa B 00ydeHHH.

Metoauka H3y4eHHs ypaBHEHHWH. AHanu3 pa3iM4YHBIX IyTeil BBeAECHHUA
noHsATHs ypaBHeHUs. Kiaccuduxanus ypaBHeHuid. MeTonuka U3y4eHHus OCHOBHBIX
cnocoboB ux pelleHuil. PelieHue 3amay Ha cocTaBlIeHHE YpaBHEHHH H HX
opopmiieHre. YpaBHeHHs C mapamerpamMu. CHcTeMbl YpaBHEHHH B LIKOJBHOM
Kypce MaTeMaTHKH.

Metonuka W3ydeHHs HEpaBEeHCTB. MeToAuKa BBEIEHHS  IIOHATHA
HEepaBeHCTBa B IIKOJBHOM Kypce MaTeMaTHKH. Pa3nuuHble BUIBI HEPABEHCTB U
MeTOAHMKa OOOCHOBaHHMS OCHOBHBIX CIOCO00OB HX pemreHuit. HepaBencta ¢
napametpamu. OdopMmieHHe pelieHHit HepaBeHCTB. CHCTEMBI HEpaBEHCTB H



MeToAuKa X u3ydeHHus. COBOKYIHOCTH M CHUCTEMBl ypaBHEHHMIl MU HEPaBEHCTB B
Kypce MaTeMaTHKH 00111e00pa3oBaTeIbHBIX yUPEXKACHHUH.

OYHKIUY B MIKOJBFHOM Kypce MaTeMaTHKH. Pa3nuyHble TpaKTOBKH IIOHATHS
¢yukuuu. DyHKUMOHaNbHas npomneaeBTHKa B V-VI kiaccax. Mccnemosanue
byHKIHMi 3neMeHTapHBIMH cpencTBamu. OOmias cxema HCClefoBaHus (YHKLUIL.
MeTtoguka W3y4eHHs JMHEWHOH, KBaJpaTU4YHOM, CTENEHHOH, IOKa3aTelIbHOH,
norapu(pMUYecKoi ¥ TPUTOHOMETPHYECKHX PYHKIUH.

MeTtoauka U3ydeHUs: MPOU3BOJHOW. POPMHUPOBAHHUE MOHATHS MPEAEIHHOTO
mepexoAa M HENpepsIBHOCTH GYHKUMH. MeTroauka BBENCHUS IOHATUS
npousBogHoM. IIpaBuia BEIYHMCIECHHSA NPOU3BOAHOM. IIpHitokeHH NMPOM3BOAHOM.
Meroauyeckas cxeMa NpHUMeHeHHUs IPOU3BOAHOM K UCCIIeAOBaHUIO QYHKLIHIH.

Metonuka uzydenus uHterpana. OnpepencHue nepBooOpa3HOM, U3yueHUe
ee CBOWCTB. Meroauka BBeNEHUS IOHATHS HUHTerpaia. Brrumcienue
nepooOpazHoii © uHTerpana. OOydyeHHe IIPUMEHEHHIO HHTerpaja st
BBIYHMCIICHMS TUIOMael IockuX GUryp 1 oObeMoB Tell.

Jlorudeckoe CTpOCHHME IIKOJIBHOTO Kypca reoMmeTpud. llenu wusydeHus
reoMetpud. Pa3nuuHble NMOAXOABI K MOCTPOEHUIO IIKOJIBHOIO Kypca reOMETpPHUH,
X CpaBHUTENBHBIH JIOTMKO-AMJAKTHUeCKUN aHamm3. OCOOEHHOCTH peanu3aluu
HJIeH aKCHOMaTH4€CKOro MNOCTPOEHHs IKOJIBHOIO Kypca reOMETPHUH.

H3yveHne MpoIeaeBTUYECKOr0 Kypca reOMETpUU. DJIEMEHThl TEOMETPUHU B
I-VI knaccax. Mx cBs3M C CHCTEMAaTUYEeCKHMM KypcoM reoMerpud. Meroauka
BBEJICHHS TEOMETPUYECKUX IOHATHA U HM3yYeHHE HX CBOHCTB B OCHOBHOH H
crapmeit mkonax. Ponrp U MeCTO MHAYKUMH MU JeAyKLHH B NPONENCBTUYECKOM
Kypce TeOMETpUHU.

Meroauka u3ydeHHs reomerpuueckux noctpoeHuil. IlocnemoBaTenbHOCTD
BBEJICHHS OTAaloOB pelIeHHs 3aJad Ha IIOCTPOeHHEe B IpaKTHKe paboThl ¢
yyampumucsa. Odopmienue pemreHuit 3agad Ha noctpoeHue. O030p OCHOBHBIX
METOIOB pellleHUs 3a/1a4d Ha IOCTPOEHHE B Kypcax INIJAHUMETPUU U CTEPEOMETPHH.

Metoauka W3y4eHHS TIeOMETpHYECKUX IIpeoOpazoBaHuil. Paznudnbie
IIOAXOAbl K HMCIIOJI30BaHUIO TI€OMETPUYECKHX IpeoOpa3oBaHMil B MIKOJIBHBIX
Kypcax IUIaHUMETpHH U cTepeoMeTpud. KoopauHaTel U BEKTOpHl B IIKOJIBHOM
Kypce reometpuu. Meronuka u3y4deHus npeobpazoBaHuil GUryp Ha IIOCKOCTH U B
IpoCTpaHCTBe. MeToabl pelieHHs 3a4a4 C HCIOJIb30BAaHHEM TIE€OMETPUYECKHX
npeobpa3zoBaHUi.

Hadana cucreMaThdeckoro Kypca cTrepeoMeTpuu. MeTofuka H3ydeHU
akcuoM  crepeoMeTpud. (OCOOEHHOCTM  [OKa3aTeNbCTB  IEPBBIX  TEOPEM
OdopmiteHne penieHuit crepeoMeTpHUUECKHX 3aad. Pa3BuTHe npoCcTpaHCTBEHHBIX
NpeCTaBICHNH y yJaIIuXcs IpH 00y4eHUN CTEPEOMETPHH.

W3ydeHue napajieJbHOCTH IPSAMBIX M IUIOCKOCTeH. MeTtoauka M3ydYeHHs
HOHATUH MapaUIeJIPHOCTH NPSMBIX, NApaUIEIBHOCTH MPSMOM M IJIOCKOCTH,
HIapaJUIebHOCTH IUIOCKOCTEH. BO3MOXXHOCTH NPUMEHEHHS aHAJIU3a U CHHTE3a [IPH
000CHOBAaHHH B3aMMHOTO PAacCIOJIOXKEHHSI NpSAMBIX M IutockocTed. Crenuduka
H300paXkeHus POCTPAHCTBEHHBIX GUTYp Ha IIOCKOCTH.

W3ydyeHne mNepneHOUKYJApHOCTH IMPSIMBIX M IUIOCKocTed. BBeneHue
HOHATHH NEPNeHAUKYISAPHOCTH IPSAMBIX, NMPAMOM M IUIOCKOCTH, IUIOCKOCTEH.



Meroayka U3y4eHHs: TEOPEM O MEPNEHAUKYIAPHOCTH IPSAMBIX M IUIOCKOCTEN H HX
IIPUTIOXKEHHH.

OneMeHTs! KOMOMHATOPHKH W TEOpHHM BEPOATHOCTEH B HIKOJIHHOM Kypce
MareMaTHki. OCHOBHBIE IIOHATHS, METOAMKA UX U3JIOKEHHU.

2.1. Kputepuu 1 HOpMbI OLlEeHKH

OCHOBHBIMH KpUTEPUSMHU IIPH BHICTABIIEHHU OLIEHKH (OTJIHYHO, XOPOIIO,
YIOBJIETBOPUTEIBHO, HEYAOBIETBOPUTENHHO) KAXABIM YWICHOM dK3aMEeHALIMOHHOMN
KOMHCCHH ABJAIOTCA:  CTENEHb BIAJACHUSA [IOCTYHAIOIIEro OCHOBHBIMH
HNOHATHSAMM, METOJaMH M QJITOPDUTMaMH MaTeMaTWKH;  CTeleHb BIAIEHUA
OCHOBHBIMU TOHSATHSAMH oOOINeld M YaCTHOM METOOMKH OOyd4eHHs MaTeMaTHKe,
ypOBEHb CPOPMHPOBAHHOCTH KOMIIETCHLIUH.

®opma NpoBeAEHHS 9K3aMEHa: YCTHO IO buneram.

Kpurepuu 1 HOpMBbI OLIEHKH

«oTM4HO» | JIeMOHCTpHpYET Ha BBICOKOM YPOBHE OCHOBHBIE 3HaHHA IIO0 MaTeMaTHKE M
obmeit Meroauke oOydeHuss Marematuke. OnpeneneHnus NOHATHH KOPPEKTHBI,
HAMEIOTCS HMPUMEpH], HILUIIOCTpUpyomuye ux. PopMyIHpOBKH CBOHCTB (TEOpeM)
BEpHB, HMX JOKa3aTejbCTBA JIOTUYECKH rpaMOTHO  IOCTPOCHBI,
apryMeHTHpoBaHbl. [IpH pacKpsITHH BOIIPOCOB METOAUKH OOy4eHHs
MareMaTHKe JEMOHCTPUPYeT BBICOKHH YpDOBEHb BIAICHHS TEOpHEH U ee
npuMeHeHus k npakrtuke. IIpwm 6ecene mo pedepary uim cratbe JEMOHCTPHPYET
BBICOKHII ypDOBEHb BIQJICHUS  HaydHO-METOJMYECKHM allapatoM IO TeMe
HCCIEN0BaHMA, JOCTATOYHO IMTOJHO M YETKO DPAacCKpHIBAET CYTh IOCTaBJICHHOH B
pabore 3amaun  (mpoGuieMsl), 0603HaYaeT IyTH €€ PEHICHHS.

«xopouo» | JIEeMOHCTpUpPYET Ha XOpOIIEM YPOBHE OCHOBHBIC 3HAHHA IO MaTeMarHKe M
obeit Meroguke oOyyenus mareMmatuke. OnpeneneHus IOHATHH KOPPEKTHBI,
HMEIOTCSA NPUMEpPB], WLTOCTpHpYIomue uX. POopMyIMpOBKH CBOHCTB (TeopeM)
BepHbI, NPHUBEICH BEpHbIH IUIaH J0Ka3aTeNbCTBa, pacKphiTa obmas uues
JI0Ka3aTeJIbCTBA, OOIIHE BHIBOABI JIOTHYECKH TI'PaMOTHO MOCTPOEHBI, OJJHAKO B
CaMOM JI0Ka3aTeJbCTBE HMEIOTCS HEKOTOpPBIE HEXOYETHl, OTAC/IbHBIE IIYHKTHI HE
JOCTaTOYHO YETKO apryMeHTHpoBaHBL. IIpH pacKpeITHM BONPOCOB METOAMKH
o0y4eHHs MaTeMaTHKe JEMOHCTPHUDPYET XOpOLUMH YPOBEHb BIIAJCHHA TEOpHEH
H ee NpUMEHeHHs K mnpaktuke. [lpu Oecene mo pedepary uiaM craTbe
JEMOHCTPHPYET NMOHMMaHHE COJACpPXKaHMA M3JI0KEHHOrO MaTepuaa.

«ynoBner- | JIeMOHCTpHpYeT Ha CpeJJHEM YPOBHE OCHOBHBIE II0 MaTeMaTHKe H oOmiei
BOpHTENb- | MeTOoAMKe oOydeHHs MartemaTtuke. OnpeneneHHs  NOHATHH  KOPPEKTHBI,

HO» HUMEIOTCS 3aTpyJHEHHS B IIpEMepax, HUIOCTPHPYIOIHMX OCHOBHBIC INOHSTHS.
@opMyIHPOBKH CBOMCTB (T€OpEM) BEpHBI, OTCYTCTBYIOT MX JOKa3aTeIhCTBA
WA B JOKa3aTeJbCTBAX HUMEIOTCH CyllecTBeHHble mpobensl. [IpH packpertuu
YaCTHEIX BOIPOCOB METOJMKH O0y4eHHs MATEMaTHKEe JEMOHCTPHPYET CpeIHuUi
ypOBeHb BlajcHHs obmel MeToqukoi obyuenus Mmaremaruke. Ilpu Gecene mo
pedepaTy WM cTarbe NEMOHCTPUPYET HEYETKOE IIOHHMAaHHE COJCPXKaHHS
H3JI0KEHHOI'0 MaTepuaa.

«HeymoB- | He meMOHCTpHpyeT OCHOBHBIE 3HAHHS IO MaTeMaTHKe M oOWed MeTonHKe
neTBOpH- | oOydeHHs MaTeMatuke. He 3Haer onpeaeneHus NOHATHH, ofmue
TEJIBHO» | MEAArOrH4eCKHe TEOPHH, OCHOBHBIE BOIPOCHI TEOPHH U METOAUKH OOy4YeHHS
Mmaremaruke. Ilpn G6eceme mo pedepaTy WM CTaThe NEMOHCTPHPYET HEYETKOE
OHMMaHHE COAEepXaHHs H3JIO)KEHHOro Matepuaia. Pedepar He ynoBneTBopser
OCHOBHBIM TPeOOBaHUAIM 10 OPOPMIICHHIO H COIEPIKAHHMIO.




2.2. Bonipocsl k 3K3aMeHy

Ne /m | Bonpocsl
Yacme I. Mamemamuxa

L. MmuoxectBa u otoGpaxenus. [loHarne MHOXecTBa. Omepanyu HaJ MHOXKECTBAMH.
Buexnus, CIOpBEeKIHs, HHBEKIH.

2. bunapupie orHOmieHHsa. OTHOLIEHHS JKBHBAJICHTHOCTH H mopanka. Kiaccel
SKBHBAIEHTHOCTH. PaKTOp MHOXXECTBA.

3. Ipuanun Matemarnyeckoi HHayKIHK. busom HerotoHa.

4. HarypaneHbie uncnia u ux cBoiicrea. AkcroMsl [leano.

5. Matpungsl. OcHOBHBIE ollepany Haj MarpuuaMu. OOpaTHas MaTpuua U CHocoOH ee
Haxo)XAeHus. PaHr MaTpHIIbL

6. CrucTeMpl TMHEHHBIX ypaBHEHHH H pa3IM4HBIE CIIOCOOBI X pemenus (meron I'aycca,
meroa Kpamepa, MaTpuunsni Meron). Teopema Kponekepa-Kanesm.

7. Bunapubie onepanun. Iloiyrpynnsi # MOHOMABL

8. I'pynnel. uxmrgeckue rpynnel. HopmaneHble fenmurtend. PasnoxeHue Tpymmel o
noarpynmne. Teopema Jlarpanxa. 'oMoMoppu3MBI M H30MOPGH3MBI TPYIIIL

9. Konsna. Kosbuo knaccoB BeYETOB. ['0MOMOPGH3MEL H H30MOPGH3MBI KOJIEIL.

10. Ilons. XapakTeprcTHKa IOJS.

11. Bekropnsie npoctpancTsa. OnpeneneHus 4 IpUMEPH!

12. EBxnunoBel npoctpancTsa. OnpeneneHus U IpHMeEpPHI

13. Bekroprl. CnoxeHHE BEKTOPOB M YMHOXXEHHE BEKTOpa Ha 4ucho. JIMHeiHas
3aBHCHMOCTh H HE3aBHCUMOCTh. CBONCTBA JIMHEHHOM 3aBUCHMOCTH BEKTOPOB.

14. KomnnHeapHble W KOMIUIAHapHBIE BEKTOpBI, MX TIeOMETpHYecKHH cMbIcl. basuc
BEKTOPHOrO NPOCTPAHCTBA. Pa3MEpHOCTh BEKTOPHOIO HpOCTpaHcTBAa. KoopauHaThI
BEKTOpa B JaHHOM Oa3uce.

15. CkalipHO€ YMHOXXCHHE BEKTOPOB, €ro CBOHWCTBAa. AKCHOMBI CKaJISAPHOTO
npousBeneHus. EBKINIOBO TUHEHHOE NPOCTPAHCTBO.

16. BekTopHOE M CMEIIaHHOE IPOU3BEICHHE BEKTOPOB, HX CBOMCTBA.

17. Pasznuunble cmocoOBI 3aaHUs NMPSMON Ha IUIOCKOCTH H B IpocTpaHcTBe. OOiiee
ypaBHEHHE NpsAMOH. B3ammHOe pacnoiokeHHe ABYX IpPAMBIX HA IIOCKOCTH H B
IIPOCTPAHCTBE.

18. Pasnmunsie cniocoOsl 3aanus miockocTu. O0Iee ypaBHEHNe MIIOCKOCTH. B3anMHOe
pacoJIOXEHUE ABYX, INIOCKOCTEH, MPsAMOH H INIOCKOCTH.

19. HopmaisHble ypaBHEHHS NpAMOMH U INTOCKOCTH. PaccTosiHHE OT TOYKH JO NPAMOI, OT
TOYKH JI0 IUIOCKOCTH. YTIEI MEXAY JABYMS MpPAMBIMH, ABYMS IUIOCKOCTSMHM, yroi
MEXAY NPAMO# H IIOCKOCTBIO.

20. Oyumanc. OnpeseneHne, KAHOHUYECKOE YpaBHEHHE, CBOHCTBA.

21. I'unep6ona. OnpeneneHne, KAHOHUIECKOE YPaBHEHHE, CBOMCTBA. ACHMIITOTHI.

22. ITapa6ona. OnpeneneHue, KAHOHUIECKOE YpaBHEHHE, CBOHCTBA.

23. [lonstne o MareMaTuueckoit crpykrype. HM3omopdusm crpykryp. Monens
CTPYKTYPHI, HHTEPIPETAIHs CHCTEMBI akcCHOM. HenpoTHBOpe4HBOCTh, HE3aBHCHMOCTD
M [IOJIHOTA CHCTEMBI aKCHOM. AKCHOMaTHYeCKHH METO.

24, HUcropuueckuit 0630p ocHopaHus reomerpuu. «Havama» EBxnmupa, V mocrynar.
O630p cucrembl akcmoM ['mnpbepra, Beina. Axcuoma JloGayeBckoro H ero
TEOMETPHS.

25. OcHOBHbIE JJeMEHTapHble (yHKUMH, HX CBoiicTBa, rpaduku. Kiaccudukanus
GbyHKIui (arebpandecKkue, TPAaHCIICHIEHTHBIE).

26. UncioBrle MOCIEOBAaTEIbHOCTH. TeopeMa O €IMHCTBEHHOCTH IMpefieNia YHCIIOBOM
nocnegoBatenbHocTH.  CymiecTBoBaHWe IpefeNa MOHOTOHHOM — OrpaHHYEHHOMH
nociyefoBarensHocTH. Teopema  bonpiano-Beliepintpacca




27.

IIpemen ¢ymkuum B Touke (mo [efine, mo Komm). Apudmernyeckue cBoiicTBa
npezena QyHKIHH. DKBUBAJICHTHBIe OeckoHeyHo Maible Gyrkuun. IlepBriit 1 BTOpOit
3amevaresIbHBIE Ipeaenbl. Ynuclo e.

28.

HenpepbiBHOCTh (PYHKLIHH B TOYKE H HA MHOXKECTBE. TOYKH pa3pbiBa (QPyHKIHMH H HX
kinaccudukanus. CpolictBa HempepblBHBIX (yHKImiA. TeopeMa 0 HeNpepBIBHOCTH
obpatHoit dyrkiuu. Teopema 0 IPOMEXYTOUHOM 3HAYCHHUH.

29.

PaBHOMEpHas HENPEPHIBHOCTD U €€ CBOMCTBA.

30.

3agaun, NPUBOIMIIKE K IOHATHIO NPOU3BOAHOW. DH3UYECKHH H TIeOMETPHYCCKHIM
CMBICJI MPOH3BOAHOMH. IIpoH3BOHEIE OCHOBHEIX 3JIEMEHTapHBIX (yHKIMM, 06paTHBIX
TPUTOHOMETPHYECKHX M runepbonuyeckux GyHKIMH. YpaBHEHHE KacaTelbHOM,
HOpMaJy.

3L

IIpousBoaHble BBICIIHX NOPAAKoB. IIpow3BoaHble (GYHKUMi, 3aJaHHBIX HEABHO.
IIpouzBonusle, (QyHKUMH, 3afaHHBIX napamerpudeckd. Juddepennuan QyHKIHAM.
VHBapnaHTHOCTH ¢opMbl maddepennuana. I'eomeTpuueckuii CMBICTT
madpdepenunana. Juddepenunansr Bpicmmx mnopsaaxoB. [uddepeHuman cyMel,
IPOM3BEICHUS, YaCTHOTO.

32.

Teopems! Pomns, Jlarpanxa, Komu. IIpaBuno Jlonurans. Heompenenennoctu Buna

0 o
—, — W JIpyTHE.
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33.

HccnenoBanne ¢yHKuui 1 nocTpoeHre rpadHKoB.

34.

IlepBoobpasnas ¢ynkuun. HeonpenenenHeni wuHTerpan. OcHoBHas Tabimna
uHTerpaios. IIpocreiimue npaBuia uHTErpupoBanud. VIHTETrpupoBaHHe IO YacTsAM H
3aMEHOM NMEPEeMEHHOM.

35.

3amauu, I@pUBOAAIIME K [OHATHIO ONpeAeIeHHOro HHTerpana. TeopeMa
CYIIECTBOBAHHS  ONPENECICHHOTO MHTErpaja OT  HENpPEphIBHOH  (QyHKIMH.
I'eomeTpuueckas HHTEpHpeTalus OIpeAeleHHOro HHTerpana. Heobxoaumsele H
JOCTATOYHbIE YCIIOBHSI HHTETPHPYEMOCTH. CBONCTBA HHTETPUPYEMBIX (DYHKIIHH,

36.

OnpeneneHHBIX MHTETPAT C TEPEMEHHBIM BepxHMM npeaenom.  Dopmyna
Herorona-Jleiibnuna. Meroapl BEIYHCICHHS ONpeAEIeHHOTo MHTerpana. HexoTtopsie
reOMETpUYECKHE H (PU3NIECKUE NPHIIOKEHHUS ONPEACICHHBIX HHTETPAJIOB.

Yacme I1. Teopus u memoouxa obyuenusa mamemamuxe

37.

Tlonarue Meromuyeckoét cucreMsl oOydeHuss MareMaruke. I[Ipeamer MIIM.
Copemernsle npobiemsl MIIM. OcHoBHbIE TpHHIMIIEI O0OYUYCHHS MaTeMaTHKe.

38.

Meroap! 00yueHHs: MaTeMaTUKe (IIOHATHE, KJIACCH(UKALH, IPHMEPBI).

39.

CpencrBa 06yueHHs MaTeMaTHKe (IOHATHE, KIIacCH(pUKALHS, TPUMEPBI).

40.

@opMbl y4eOHOH IeATEeNbHOCTH Y4allMXcsd Ha ypoke (IOHATHE, KiaccHpHKauusd,
IPHUMEPBI).

41.

Honste muddepennpanun obyuenns. Bunp aupdepenumanuu: npoduibHas H
ypOBHEBas

42.

BueknaccHas paGoTa 1o MaTeMaTHke (IIOHATHE, LIeNH, BUIbI, XapaKTEPUCTHKA).

43.

Vpok marematuku. Tumnsl ypokos. Llenn ypoka Tpebosanus x ypoky IloaroroBka k
ypoky. KOHCIIEKT ypoka MaTeMaTHKH. AHAIH3 ypoKa

44.

HNonstue 3amauu. CtpykTypa 3amaun. Buael 3amad. OcHOBHBIE 3Tambl mporecca
pemieHus 3amad. Mecro u ponb 3amad B oOyd4eHMH Marematuke. Kiraccuduxanums
MaTeMaTHYECKHX 3aJaY.

45.

HayuHrie MeTOabI B IIPENOaBaHHH MAaTEMaTHKH: SMIIHPHYECKHE METOABI, aHAIOTHA,
cpaBHEHHE, 00001IeHAE M KOHKPETH3AMNS, HHAYKIHS ¥ JeAYKIIHS; aHAJIH3 H CHHTES.

46.

Meroauka o0y4eHHs MaTeMaTHYECKUM HOHATHAM. Pox u Bun moHstusa. OO0veM H
comepxanue. TpeGosanus k Kinaccmuxanmu noustuii. Onpenenenue. Pasnuunsie
CIIOCOOBI OTIpeieICH s TOHATHI

47.

Meroauka 06}”~ICHPIH MaTEMaTHYCCKHM INPEMIOKCHUAM: aKCHOMaM, TeopeMaM,




IIpaBHJIaM.

48. ®opMBEI U METOABI KOHTpOJS 3HAHUHM M yMeHMH ydamuxcs (MOHATHE, TpeOOBaHHA,
BHJIBI).

49 Meroguka oOyueHHsI YHUCIOBBIM CHCTEMaM B HMIKOJIBHOM KYpCe MaTeMaTHKH.

50 Mertoauka 06y4eHUs TOXXIAECTBEHHBIM NIpeoOpa30BaHUsAM B LIKOJIBHOM Kypce
MaTeMaTHKH.

51 Metoanka oOydeHHs YpaBHEHHSM M HepaBeHcTBam B IIIKM.

52 Mertoauka oOyueHHs JIHHEHHON M KBaIpaTUYHON GYHKIMSIM.

53 Meroanka 06ydyeHns CTENEeHHOH, NoOKa3aTenbHOH U JorapupMudecKoi hyHKIMSM.

54 Mertonuka 06y4eHUs] TPUTOHOMETPHUYECKUM (DYHKIIHSM.

55 Meronnka o6y4yeHuss 5s1eMeHTaM KOMOMHAaTODHKM U TEOpPUH BEPOSATHOCTEH B
MIKOJIFHOM Kypce MaTeMaTHKH.

56 Jloruueckoe CTpoeHHE MKOJBHOTO Kypca reOMEeTPHH.
Ilemu u3yuenns reoMerpun. Pazmudnble moaxoasl K MOCTPOEHHMIO MIKOJBHOTO Kypca
T€OMETPHH

57 Meroauka o6yueHUs: T€OMETPHYECKUM OCTPOCHHUSM.

58 Mertomuka o6yuenus npeoOpazoBaHusM GUIyp Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE.

59 Meronuka 0OyyeHHS MOHATHAM NApALIEILHOCTH NPAMBIX, HapaJUIENIBHOCTH IPSIMOit
1 IUTIOCKOCTH, IapaJUIEIbHOCTH IIIOCKOCTEH.

60 Meronuka 00y4eHHsI TeopeMaM O MEePICHIUKYIAPHOCTH NPSAMBIX U IUIOCKOCTEH H HX

NIPHJIOKECHHIA.




3. YuyeOHO-MeTOAHYECKOE 00ecneueHHe JUCHUAILIMHDI

3.1. O6sa3aTeabHasl IUTEPATYPA MO pazgeiy «AJaredpa»

Ne
n/n

bubnuorpaduyeckoe onucanue

Tun (yuebHuk,
y4e0. nocobue,
yuebHO-MeTO/T
nocobue,
MPaKTHKYM, Ap.)

Kos-Bo B
oubHoTeke

I'nyxos M. M. Anre6pa [OnekTpoHHblit pecypc]: yuyeOHHK /
M.M.I'nyxos, B.I1.Enusapos, A.A.Heuaes. - U3a. 2-e, ucmp.
u jpon. - Cankt-TlerepOypr : Jlans, 2015. - 608 c. : ui. -
(Yuebuuku quis By3oB. CneLpasibHas iutepatypa). - ISBN
978-5-8114-1961-6.

y4eOHHK

3BC "Jlanp"

Epmoaaesa H. H. IIpaktHueckue 3ansaTus no anredpe
[OnexTponHbIit pecypc]: DneMeHTb TEOpHUH MHOXKECTB,
TEOPHH 4YHCell, KOMOHHATOPHKH. ANrebpanyeckue
CTpYKTyphl : [yue6Hoe nocobue] / H. H. Epmonaesa, B. A.
Ko3einuenko, B. H. Kyp6aroga ; nox pexn. B. U.
Kyp6aroso#i. - Cankr-IleTep6ypr : Jlans, 2014. - 112 ¢. : un.
- (YueGnuku s By3oB. CrienMaiibHas nureparypa). - ISBN
978-5-8114-1657-8.

yuebHoe nocobue

3BC "Jlaun"

Kypb6arosa I'. 1. Kypc nekumii no anreGpe [DneKTpoHHBIH
pecypc] : yueb. nocobue / I'. K. Kypbaroga, B. b.
Oununnos. - Cankr-IlerepOypr : Jlans, 2015. - 656 ¢. : ui. -
(YuebHuxu uis By3oB. CrienuansHas iurepatypa). - ISBN
978-5-8114-1905-0.

yueGHoe mocobue

9bC "Jlaup"

Kypou A. I'.Kypc Briciueii anreOpsi [OnexTpoHHsIii pecypc]
yuebnuk / A. T'. Kypour. - U3a. 19-e, crep. - CaHkT-
IetepOypr : Jlans, 2013. - 432 c. : un. - (Knaccnueckas
y4eOHas nMTepaTypa no marematHke). - ISBN 978-5-8114-
0521-3.

y4eOHHK

OBC "Jlanp"

Kouerosa IO. B. Anre6pa. KoneuHoMepHbIe IpocTpaHCTBA.
Jlunelineie onepatopsl [OneKTpOHHBIH pecypc] : Kype
aexuuit / 10. B. Kouerosa, E. E. Illupiosa. - Mockea :
MIIT'Y, 2013. - 80 c. - ISBN 978-5-7042-2454-9.

KypcC JIEKLIHH

9bC
"IPRbooks"

IIpakTHKYM B HHAHBHAYAJIbHBIE 32aHHA 110 BEKTOPHOI
ajaredpe H aHAJIMTHYECKO#i reomeTpuH [OIeKTPOHHBIH
pecypc] : (TvnoBble pacueTsl) : yued. mocobue / JI. B.
Aswunosa [u gp.]. - Caukr-Ilerep6ypr: Jlans,2013.-288 c. :
wi. - (YueOHuKH 114 By30B. CnieuualibHas JIMTEpaTypa). -
ISBN 978-5-8114-1485-7.

yueOHoe nocobue

9BC "Jlaup"

Ilenna I'. B. Teopus 1 npakTHKa pelleHus 3aja4 no
anre6pe [OnexTpoHHsIii pecypce] : yueb. mocobue. U. 1 /T. B.
Llenna. - Mocksa : MIII'Y, 2014. - 99 c. - ISBN 978-5-
4263-0158-0.

yueGHOe nocobue

9BC
"IPRbooks"

IlInann K. A. Beenenue B anreOpy [DnexTpoHHBI# pecypc]
: rpynel @ y4e6. mocobue / M. A. Innun. - CaHKT-
HerepOypr : Jlansb, 2012. - 199 c. : un. - (YueOHUKH 1A
By30B. CnienpasnbHas smreparypa). - ISBN 978-5-8114-1419-
2.

yueGHoe nocobue

9BC "Jlanp"




3.1. O6sa3aTennHasn JUTEPATYpa o pazgeny «MaremaTHUeCKHI aHATH3»

Bubnuorpagudeckoe onucaHue

Tun (yuebHuK,
yueOHoe mocobue,
yueOHO-MeTOo
nocobue,

MIPAKTHKYM, Ap.)

KomuecTBo
B Oubnno-
Teke

bynaes B. JI. MatemaTtudeckuii aHaiu3
[@nexTponnsiit pecypc] : DyHKUMH OgHOH
nepemeHHo# : [yue6Huk] / B. 1. Bynaes, M. 51
Sxy6coH. - Cankr-IletepOypr : Jlans, 2012. - 544 c. :
nl. - (YueOHukH 11g By30B. CriennanbHas
nuteparypa). - ISBN 978-5-8114-1186-3.

YuyeOHUK

3bC "Jlanp"

Boicmasa MaTeMaTHKa [DIEKTpOHHBIH pecypc] :
yue6. mocobue uis By3oB / E. A. Pos6a [u 1p.]. —
Munck : Beimsitimas mkomna, 2012, - 391 ¢. - ISBN
978-985-06-2106-1 .

Yueb. nocobue

9BC
"IPRbooks"

I'opaau b. A. MaTteMaTH4YecKHiH aHAIN3
[SnexTponnsiii pecypc] : yueOHoe mocobue / b. A.
['opnau. - Canxrt-Iletepbypr : Jlans, 2013. - 601 c. :
AL - (YueOHuKH A7s By30B. CriennanbHas
nureparypa). - ISBN 978-5-8114-1428-4.

Vyeb. mocobue

9BC "Jlaup"

3anopoxen I'.H. PykoBOACTBO K pelEHHUIO 3a1a4 110
MaTeMaTHIECKOMY aHAIN3Yy [DNeKTpOHHEIH pecypc] :
yue6. nocobue / I".1.3anopoxern - 8-e u3a., crep. ;
Cankr-IlerepOypr : Jlans, 2014. - 464 c. : ISBN 978-
5-844-0912-9.

VY4eb. nmocodue
(3agauHuK)

3BC "Jlansp"

Kypc Bbicmieii MaTeMaTHKH [DIE€KTPOHHBIN pecypc]
: yueb. mocobue. Y. 2 / A.E. bormasos [u ap.]. —
Pocros-Ha- Jlony : I'oc. Mopckoit yH-T uM. O.0.
Vmaxosa : UBT um. I'.J1. Cenosa, 2015. -81 c: un.

Yueb. mocodue

9BC
"IPRbooks"

Kypc Boicmieii MaTeMaTHKH [DIEKTPOHHBIH pecypc]
: yue6. nocobue. U. 3 / A.E. boraanos [u ap.]. —
Pocros-na- Jlony : I'oc. Mopckoit yH-T uM. ©.D.
Vmaxkosa : UBT um. I'.5l. Cenona, 2015. -101 ¢: un.

Yueb. mocobue

9BC
"IPRbooks"

IIpaxTHKYM H HHIMBHAYAJIbHbIE 33aHHS 110
HHTErpajibHOMY HCYHCJICHHIO PpyHKIu oxHO
nmepeMeHHO#i (THNOBBIE pacdersl) : [DIEKTPOHHBIH
pecypc] : yue6. mocobue nns By3os/ B.A.BoJoTiok [1
ap.]. — Cankr-IlerepGypr : Jlans, 2012. - 336 c. :
na. ISBN 978-5-8114-1287-7

Vueb. mocobue
(mpakTHKyM)

9bC "Jlanp"




3.1. O6s3areabHas auTeparypa no pasaeiy «['eomerpus»

Ne bubnmorpaguueckoe onucanue Tun Komvuectro
/i (yueOHHK, B 6MbIHO-
y4yeOHOe TEKe
nocodbue,
yuebHo-
METOX
rnocobwue,
TIPaKTHKYM,
Zp-)
1 Kapamsan A. A. AHauTHYeCKast FeOMETPHUS Ha INIOCKOCTH Vyeb. 9BC
[OnextponHsIii pecypc] : yueb. mocobue / A. A. Kapamsn, C. | mocooue "IPRbooks"
W. TIpoxodrena. - Cankr-Ilerepbypr : CII6GI'ACY, 2012. - 85
c. - ISBN 978-5-9227-0345
JInneiinas ajare6pa v aHATHTHYECKAS F€OMETPHA 3BC
2 [OnexTpoHHEIA pecypc] : METOJ. yKa3aHHs, pelIeHUe Merog. "IPRbooks"
THIIOBBIX 3aj1a4 U BapHaHTHI 3aJJaHui UIs CTYAEHTOB 1 Kypca | yKa3aHHA
MI'CY, obyqaromuxcs o HalpaBJiIeHHsIM MTOATOTOBKH
080100 «Oxonomukay», 080200 «MenemxmenT,
230100»HHpOopMaTHKa B BEIYHCIUTENbHAS TEXHUKA» / COCT.
®.51. BeryxHoBckwii [u ap.]. — Mocksa : MI'CY : OBC ACB,
2014. -83c. — ISBN 978-5-7264-0887-3.
lep6axoBa 10.B. AHannTHYECKas reoOMeTPHA 3BC
3 [OnexTponHbl pecype] : yueb. nocobue / ¥O.B. Illepbakosa. | Yueb. "IPRbooks"
nocobue

— Caparos : Hayunas xanra, 2012. -159 c.




3.1. Obs3arenpHas JuTepaTypa IHo pasieiay

MAaTEMATHKE»

«Teopuss u Mmeroauka o0ydeHHS

n/n

bubnuorpadudeckoe onucaHue

Tun (yueOHHK,
y4ebHOoe mocobue,
y4eOHO-METOT
nocobue,
IIPaKTHKYM, Ap.)

KonnyecrBo B
oubmuoreke

IIpakTuKyM 100 MeTOAHKe MNpenoJaBaHUsi
MaTeMAaTHKH [JJeKTpoOHHBIH  pecypc]: s
CTYAeHTOB (paKyJIbTETOB NOATOTOBKH Yy4HTeJeil
HavaabHBIX KJaaccoB. Y. 1 / M. A. Xynaxkosa, T. E.
Hemuposa, JI. B. Cenbkuna. - Ilepmpb : Ilepmcknii
roc. ryMaHMT.-1leJl. YH-T, 2014. - 144 c.

MPaKTHKYM

39BC
«IPRbooks»

H36panHbie BOIPOCHI METOAHKH MNpENnoJaBaHUs
MATEeMATHKH B BY3e [JJIeKTpoHHBIi pecypc]:
yu4eo. nocooue / JI. I1. Jlatsimesa [u ap.]. - Ilepms :
[lepmckuit roc. ryMaHuT.-nes. yH-t1, 2013. - 207 c. -
ISBN 978-5-85218-678-2.

y4e0. mocobue

9BC
«IPRbooks»

Mertonuka NpenoAABAHUS MaTeMaTHKH
(cnenuanbHast) [IAeKTPOHHBIH pecypc]: KpaTkHii
kypc Jekumit / JI. B. Cenpkuna, 0. B.
Kpacunbnuxosa ; IlepMckuii roc. rymaHuT.-nes. yH-
T. - Ilepms : IIITTTY, 2014. - 106 c.

y4eb. nocobue

9BC
«IPRbooks»

Meroanka H3y4YeHHS MATEMAaTHKH B OCHOBHOii
HIKoJie [JIeKTPOHHBI pecypce]: Kype JeKuMH NJst
OpraHM3alHH CaMOCTOATEJILHOM paboThI
CTYAEHTOB II0 BOIIPOCAaM YACTHBIX METOJHK / aBT.-
coct. I'. JI. BacuneeBa [m np.] ; Ilepmckmii roc.
ryMaHuT.-iej. yH-T. - [lepms : TIITTIY, 2011. - 95 c.

yue6. nocobue

9BC
«IPRbooks»

Meroanka o0yyenns MaTeMaTHKe [J1eKTPOHHBIH
pecypc]: yue6. mocoome / A. A. Temepbekosa, 1. B.
YyryHoBa, I'. A. Baiironaxosa. - Cankr-IlerepOypr :
Jlanp, 2015. - 512 c. - ISBN 978-5-8114-1701-8.

yue6. mocobue

9BC «JIlaup»

HnTeHcHBHBIH Kypc¢ obmeit METOIHKH
IpenoJaBaHUA MaTeMaTHKH: Y4yeOHoe mocoOue /
Kyuyryposa H.JI. - M.: MIII'Y, 2014. - 152 c.: ISBN
978-5-4263-0169-6

yue6. mocobue

9BC
«Znanium.comy

JcreTHyeckoe BOCOMTAHHE MPH  00y4YeHMH
MaTeMaTHKe B cpegHeli mKkoje: Y4eOHoe
noco6ue/®@upcrosaH.1. - M.: Ilpomereii, 2013. -
128 c.: 60x90 1/16 (O6noxka) ISBN 978-5-7042-
2469-3, 500 sxk3.

yue0. mocobue

9BC
«Znanium.comy

IIncapescknii, Bb. M. O maremaTHke,
MAaTeMATHKAX H He TOJIbKO [DJIeKTpOoHHEIH pecypc]
/ B. M. Tlucapesckuii, B. T. Xapus. - 2-e u3n., ucup.
u gom. (3.). - M. : BUHOM. JlaGoparopus 3HaHMii,

yueb. nocobue

9BC
«Znanium.comy




2012. - 302 c. : un.; 60x90/16. - ISBN 978-5-9963-
1033-3.

9 CoBpemeHHbBIE TeXHOJIOTHH obyueHus yueb. nocobue 3BC
MaTeMaTHKe [JDJieKTpoHHBIH pecype]:  y4ueO. «IPRbooks»
nocobue. Y. 1 /T. H. Bacunsesa, B. JI. Ilecrepesa. -

ITepms : IlepMckuii roc. rymanur.-nes. yH-T, 2013. -
113 c.

10 | Teopns u mpakTHKa pemeHHs 3aJa4 Nno ajaredpe yu4eb6. mocobue 3BC

[PaexTponnblii pecype]: yue6. mocobue. Y. 1 / T'. «IPRbooks»

B. Illeuna. - Mocksa : MIIT'Y, 2014. - 99 c. - ISBN
978-5-4263-0158-0.




JomosiHuTeqabHass jgureparypa mno pasneidy «Teopus m Meroamka o0y4eHus
MaTeMaTHKe»

Ne
n/
n

bubaunorpajpuueckoe onncaHHe

Tun (yue6uuk, yuebHoe
nocobue, yuebHo-
MeToaMuecKoe nocobue,
NPAKTHKYM H Ap.)

Kosn4ecTBo B
oubauoreke

MeToanka o0yuenuss reomerpus : yuel. mocobue s
By30oB / B. A. I'yceB [u ap.]; noa pexn. B. A. I'ycesa. - I'pud
YMO. - M. : Axapemus, 2004. - 367 c. : un. - (Beicu
npod. obpa3oBanue). - bubnuorp.: c. 356-364. - ISBN 5-
7695-0769-1: 181-00

yueb. mocobue

20

I'yceB B. A. COopHMK 3aja4 Mo reoMeTpud : 5-9 K. :
yue6. mocobue i obmeoOpa3osar. yupexxaeHuit / B. A.
I'yces. - M. : OHUKC 21 Bek : Mup u O6pa3osanue, 2005.
- 479 c. : un. - ISBN 5-329-01213-9 (OOO "H3n. noM
"OHHUKC 21 pek"): 50-00

yueb. nocobue

MeToauka H TEXHOJIOTHS 00y4eHHs MaTeMaTHKe @ KypcC
nekuui : yuye6. mocobue s cTya. Mar. (ak. By3OB,
obyvatomuxcs mno HampasneHuio 540200 (050200)
"®@usuko-mar. obpasosanue” / H. JI. Credanosa [u ap.]. -
I'pup YMO. - M. : lpoda, 2005. - 416 c. : un. - (Beicur.
nea. obpazoBanue). - bubnuorp. B konue ri. - ISBN 5-
7107-7414-6: 300-00

VYyeGHoe
nocobue

15

Meroauka H TeXHOJOTHS OOy4YeHHS MaTeMaTHKe :
nabopaTopHbIi TPakTHKYM : yued. mocobue ans CTya.
BY30B, oOyuaroimuxcs no HampaeieHuio 540200 (050200)
®usuko-mar. obpasosanue / H. JI. Credanosa [u ap.]. -
I'pudp YMO. - M. : Jlpoda, 2007. - 319 c. : un. - (Beicu.
nen. obpasosanue). - bubmumorp.: ¢. 297-305. - Ilpun.: c.
208-296. - ISBN 978-5-358-01304-9: 280-00

yue6. mocobue

Hosuk M. A. TlpaktukyM mno Meroauke oOyueHHus
MarematHke : yue6. nocobue / H. A. Hopuk, H. B. bposka.
- M. : Jlpoda, 2008. - 237 c. : un. - (Beiciwi. men.
obpazopaHmue). - bubauorp.: c. 226-234. - ISBN 978-5-358-
01650-7: 270-00

yueb. nocobue

14

Koxos B. 1. Vpokn anrebpsl B 7 kjacce : KH. Ul
yuurens / B. H. XKoxos, JI. b. Kpaiinepa. - M. :
IMpocsewenne, 2004. - 128 c. - bubnuorp.: c. 128. - [Tpun.:
c. 126-127. - ISBN 5-09-013325-5: 44-00

I'aspunosa H. ®. [ToypouHsie pa3paboTku 10 reOMeTpHH:
9 knacc: [auddepenumpoBannblii noaxon] / H. @.
I'aBpunosa. - M. : BAKO, 2005. - 320 c. : un. - (B nomoup
1KonbHoMY yuuTeno). - ISBN 5-94665-092-0: 35-00




