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IosicHuTEILHAS 3anIHICKA

IIporpamMma BCTYNHMTENBHOTO HCIBITAHHS B aCUPAHTYPY IO HANPABICHHIO MOATOTOBKH
44.06.01 ObpazopaHye U IENATOTHYECKHE HAYKH, HAIPABICHHOCTE (mpoduns): Teopus 1 MeTOmHKA
00y4eHHsI M BOCIHTAHHS (B MaTeMaTWKe, YPOBHH OOINEr0 ¥ BBHICIIETO npodeccHoHaTEHOro
00pa3oBaHKsA) COCTaBIEHa B COOTBETCTBHH C TPeOOBAHHSME @enepabHOTO TOCYIAPCTBEHHOTO
06pasoBaTeNLHOrO CTAHIAPTA BHICIIETO OOPA30BAHUS 11O HalpPaBICHUIO NOJTOTOBKH MAardCTPOB
44.04.01 Ilenarormaeckoe oGpasoBaHHe.

BerynmuTenbHble HCIBITAaHHS NPOBOAATCA B (OpMe 3K3aMeHa, Melb KOTOPOTO BEISBHTE
CIOCOOHOCTH M TOTOBHOCTH aOMTypHEHTA K 00Y4EHHIO TI0 06Pa30BaTeNBHOM IIPOrpaMMe BBICIIIErO
00pa3oBaHus 110 HANPABIEHUIO IONTOTOBKH 44.06.01 ObpasoBanue u Inejaroru4eckKie HayKH,
HAMpPaBIEHHOCTh (TIPOGhHIIB) Teopus u wMmerommka oOy4eHHss W BOCHHMTaHHI (B
MaTeMaTHKe, YPOBHH 00INEro U BBICHIETO MPOGhECCHOHANBHOr0 06pa30BaHMs).

OtBeT abuTypreHTa OLeHUBAETCS [0 MATHOAIUILHOM CHCTEME.

Kpurepnn oueHkn oTBera abHTYpHeHTA

5 - «Oram4H0»: AOGHTYDHEHT [EMOHCTPHPYET BBHICOKMik YPOBEHb  BIIAJICHHS
TEOPETHIECKUMH 3HAHUAMM; CBOOOJHO OPHEHTHDYETCA B BOIPOCAX TEOPUM K IPAaKTHKA. B cBoeM
OTBETC OH alleJUIMPYeT K KIACCHYECKHM TpyJaM H paboTaM COBPEMEHHBIX HCCIeoBaTeIeH;
OPOSBIAET YMEHHC NOKA3aTCIBHO OOBACHATH (DAKTHI W SIBICHHUS, BIANCET HABBIKOM BBISBISTH
IIPHMHHHO-CIICICTBCHHBIE H MEXIPEAMETHEIE CBA3H. AOHTYpHEHT OOGHApYy)KHBaeT YMeEHHE
KPHTHYHO OTHOCHTECS K HAYYHOH HH(OpPManuy, JoKa3aTenbHo GopMyIHpyeT cBoe MueHHe. OTBeT
JIOTHIECKH IIOCTPOCH, peHb rPaMOTHAdA, OCMBICICHHO HCIIONB3YeT B CYXICHHSIX OOIIEHAYIHYIO H
IpodecCHOHATBHYIO TEPMEHOTIOTHIO, HE 3aTPY/IHASTCS B OTBETAX HA 3AHHEIE WICHAMY KOMUCCH
BOIIPOCHL

4 — «Xopomo»: AGHTYPHEHT IEMOHCTPHPYET NOCTATOYHO BHICOKHIL YPOBEHb OBIIANEHUS
TCOPCTHHCCKUMY SHAHUAMH, CBOOOJHO OPHEHTHpYETCS B CIHENHAIBHBEIX TepMHHAX. B oTBeTe
abHUTypHEHT CCBUTaeTCs Ha KIACCHYECKHE OOIIeNpH3HAHHbIE Hay4dHBIE TPYOBI ¥ pabOTHI
COBPEMEHHBIX aBTOPOB. AOHTYPHEHT MpPOSABIAET yMEHHE NOKA3aTelbHO OOBICHITEH bakTel ®
ABIICHHA, OHAKO, NOIYCKAE€T HEKOTOPHIE HETOUHOCTH. OTBET WIUIKOCTPHpYETCS COOCTBEHHBIMHA
HaOJIOZCHUSAME, TpPEMEPaMH M3 y4eOHOH IpaKTHYeCKoi JeSATEeNIbHOCTH; IIPOCIIEKABAIOTCS
MEKIPEIMETHBIE CBI3H. B IeJ0M OTBET HMEeT JIOrMYecKyio IOCTIeN0BATENLHOCTh B H3IOKEHUH
MaTephana; pedb HPOYECCHOHAILHO TIPaMOTHAS; HA BOIPOCH IPEIOCTABIISET pasBepHYThIE
IIPAaBHIIBHEIE OTBETEL

3 — «YnoBieTBOPHTEILHO»: AGUTYPHEHT 3HAET OCHOBHOM MaTepHall, HO HCHBITHIBAET
TPYIHOCTH B €r0 CaMOCTOATENBHOM H3JIOKECHHH; OPHEHTHPYETCS B BONPOCAX € [OMOIIBIO
AOTONHUTC/IBHBIX yTOYHEHHHA. MICHBITEIBAET TPYXHOCTH B OOBACHEHMH (BAKTOB M nporeccos. B
OTBETE CCRUIACTCS HA KIACCHYECKHE TPYIbl W paloThl COBPEMEHHBIX HCCIENOBATENEeH, HO HE B
MONHOM  00BeMe; Cnabo IPOCIHEKHBAOTCS MEKIPEIMETHBIE CBSA3M; HapylleHa JIOTHKa B
BBICTPAUBaHWM OTBETA. II0CiIe OMOMHATETBHEIX BOIPOCOB a6UTYPHEHT BHICKA3BIBAET COOCTBEHHEIE
CYXCHUS  OTHOCHTEIBHO  JMCKYCCHOHHBIX  BOIPOCOB, HO IPOABISIET  HEIOCTATOYHO
COPMUPOBAHHYIO IPOGECCHOHATBHYIO TO3HIHIO; JIOITyCKaeT HETOYHOCTH IIPH HCIOIb30BAHHH
00IIeHayTHOM i MPO(ECCHOHANBHON TepMUHOIOTHH. )

2 — «HeynoBeTBOpHTEALHO»: AGUTYpHEHTOM HE YCBOCHA OOJIbINAs YacTh H3YYEHHOTO
PaHee MaTepuala, MIMCIOTCS JIAME OTJE/IbHEIE OTPHIBOYHEIE IIPECTABNEHHS, He IPOCIEKABAIOTCS
MEXIIpEIMETHEIE CBA3H. He mposriena croco6HOCT HOKA3aTeNbHO 00BICHSTE (baxTHI ¥ IpOIECCHI;
OTCYTCTBYCT YMEHHE KPUTHYHO OTHOCUTBCH K HayYHOH MHPOPMAIAH, a TAKKe COOCTREHHAT TOUYKA
SPeHHA M JIOTHYECKHE DACCYXKICHHS OTHOCHTENBHO HPOGIEMHBIX BOMPOCOB. OTPHLIBOYHEIE
TCOPCTHICCKHUE BBICKA3bIBAHUSA HE HIUIFOCTPHPYIOTCS COOCTBEHHBIMH HAOITIONCHUSIMH, IIpUMepaMu
U3 y4eOHOH IpaKTHYECKOH eSTeTHbHOCTH. AGuTypreHT He BiajeeT OOMEHAYYHOH ®
IpodecCHOHANBHON TEPMUHONOTHEH, HCIBITEBACT 3HAYMTEIbHEIE 3aTPyJAHEHHUS B OTBETax Ha
YTOHUHAIOIINE ¥ TOTIOTHUTEJIbHEIE BOIPOCH! WIEHOB 9K3aMEHAIIMOHHON KOMUCCHH.

Copep:kanue cnenyuaisHoi JHCHHIIAHEL,



COOTBETCTBYIOMI el MPOgIII0 HANPAaB/IeHHs OAT0TOBKH
I. Hayunsle ocHOBBI y9e0HBIX JHCHUIUIMH (MATEMATHKA)

Auaredpa
Mruoorcecmesa.
lonsatus mHOXkecTBa. KoHeunsle u GeckoHedHble MHOKeCTBAa. I[IOJMHOKECTBA, BKTIOYEHHE.
Teopernko-MHOXECTBEHHEIE ONEpali. DKBHBAIEHTHOCTh MHOXeCTB. CpaBHEHHE MOIIHOCTEH.
CueTHBle MHOXECTBa. AKCHOMA BHIOODA.
bunapnvie omuowenus. Omuowenus SK6UGANEHMHOCIY U NOPAOKA.
IIpsivoe mponssenenre MuOecTs. bunaprbie otHOmenus. Cpoiictea. burapHas anredpangeckas
omeparpis.  CpodcrBa. OTHOIIEHWE  JKBMBANEHTHOCTH, OTHOIICHHE nopsnka.  Kiaccer
3KBHBAJICHTHOCTH, X CBOMCTBA. ' @akTop-MHOXKecTBa. OToOpaxenue. Buapl. CrojicTRa.
I'pynnei, xonvya, nons. I'omomopgpusmel u usomopdusmvL.
HefiTpansHbie ¥ CHMMETPUYHEIE JIEMEHTHL. AIIMTHBHAS H MYJTHTHILTAKATHBHAS TEPMAHOIOIHH.
Homyrpynma, ee apudmernka, mieansl nomyrpynmn. Pasmuumele  ompeesieHus TPyNmel |
JOKas3aTeILCTBO HX PaBHOCHIBHOCTH. [IpHMepE! rpymin: YHCIIOBEIE IPyYIIIb], MPYIIIE IOJCTAHOBOK.
Komemo. Bumer xoner. IIpuMeps! Kojel: YMCIOBEIE KONBNA, KOIBIO Marpun. [[Ba onpexneneHus
IOJIs1, KX PaBHOCHIIBHOCTE. ApuMeTnKa mosst. [Ipamepr! Koserr.
I'omomophu3MEI 1 H30MOPGHHU3MEL
Bexmopnwie npocmpancmsa.
Jluneiinas 3aBACHMOCTb W HE3aBHCHMOCTH CHCTEMBI BEKTOPOB JIHHEHHOTO IIPOCTPAHCTBA.
OcHoOBHas Teopema O JIMHEHHON 3aBHCHMOCTH CHCTEMBI BEKTOPOB M CIEACTBHS M3 Hee. Basuc u
PaHr CHCTEMBI BEKTOPOB. OIEMEHTapHEIE IIPe0OPa3OBAHMS CHUCTEMBI BEKTOPOB. PaHr CHCTEMSI
CTPOK M CHCTEMBI CTONOLOB MAaTpuisl. He3aBHCHMOCTH PaHIOB MaTpHIEI MpPH 3IeMEHTAPHBIX
Ipeodpa3soBaHKAX CHCTEM CTPOK H croibmoB. Teopema o panre wartpunbl. BektopHoe
IPOCTPaHCTBO. IIpuMepsl ¥ CBOHCTBA BEKTOPHBIX MPOCTPAHCTB. IIoAIpPOCTpaHCTBO BEKTOPHOTO
IIPOCTPAHCTBA M €ro mpu3Hak. JlueeiiHas o0omouka cucreMbl BeKTOpoB. [lepecedenne, cymma u
TpsAMas CyMMa MOANPOCTPAHCTB. basuc W pasMepHOCTH JMHEHHOro mpocTpaHcTBa. KoopauHATE!
BEKTOpA H HX IpeobpazoBaHye Py Mepexolie OT OHOIo Hasuca K Apyromy.
Ilone kommnnexcHux yucen.
Teopembl 0 monme YHOPSNOYEHHBIX Hap ACHCTBHTENBHEIX UHCEd H MaTpHUIl BTOPOTO IOPAIKa
CIIEUAIBHOrO BHAA. TeopeMsl 0 cymecTBoBanuu moneii C u 06 ux moMopduame. JlelicTBud Hag
KOMIUIEKCHBIMH YHCTIaMM B areOpamdeckoil popme. Tpuronomerpudeckas hopMa KOMILIEKCHOTO
qncha. JIeHCTBHS HaJl KOMILIEKCHEIMHE YHCIAMH B TPUrOHOMeTpHYecKol opme. Popmyra Myaspa
H e¢ IPUMCHEHHE I TIONyYeHHs GOPMyI TPHIOHOMETPHIECKAX (yHKIMil KPaTHOTO apryMeHTa.
W3enedeHne KOpHEH M- CTENeHM M3 KOMIUIEKCHOrO umcia. I pyIa KOpHeH n-i cTeleHd H3
SOUHHIEL. Pemenne ypaBHeHuil B 0Je KOMIUIEKCHEIX YHCE]L.
Mnozounens: om neckonvrux nepemennwix. Ocrosnas meopema 0 CUMMEMPULECKUX MHO20YNEHAX.
IloctpoeEme KONBLA MHOrOWIEHOB OT HECKONBLKHX nepeMeHHbIX. Pazmmunsie  dopmer
UPENCTABICHHA MHOrOWIeHOB. CuMMeTpudeckue MHOrowieHsl OCHOBHAasS TeopeMa o
CHMMETPHYICCKIX MHOTOWICHaX. [IpuiiokeHHs TEOPHH CHMMETPHYECKIX MHOTOWICHOB.
Cucmembl nuneiinbLx ypaenenuil.
PaBHOCHIBHBIE CHCTEMSI, 3IIEMEHTApHEIE NPeobGpasoBaHms. Knaccnbuxanus cucreM IuHEHHBIX
YPaBHEHHH IO KONWYECTBY pemreHmit. Kpurtepmii copmecTHocTH. PelmeHme cHCTeM THHEHHEIX
ypaBHeHHH MetonoM l'aycca. OmmHOpojHas cHCTEMa JTMHEHHBIX ypaBHEHWIL, ee IIPOCTPAHCTBO
pemenui. OyHraMeHTanbHAs cHcTeMa pemenuii (OCP), TIPU3HAK €€ CYIIECTBOBAHHA, KOJIMYECTBO
BekTopoB B OCP, naxoxnenne OCP. Cesiszb MeXIYy pelIeHHIMH HEOJHOPOIHON M NMPUBEIEHHOR
OIHOPOIHOM CHCTEM IHHEHHBIX ypaBHEHUI. s
Onpedenumens k6adpammnoii mampuiysL.
Houstie wmarpuupl. Bumsl Matpun. CrnoxeHHe W yMHOXKeHHE MaTpHILl M HX CBOMCTBA.
Onpenemureny KBanpaTHO# MaTpuusL. OnpeneTeHne ONpeIeIuTes N-ro IOPsAZKA ¥ €ro CBOMCTBA.
Croco6s! BBMHCICHHS ONpeAeInTeNs (PA3ToXKEHHEM 10 CTPOKE HIIH CTONIOLY, MOHIMKESHUEM €ro
nopsiaka). O6parHas MaTpuna. YCIoBusa oGpaTHMOCTH MaTpunbl. CriocoOs! BEMUCIEHHES 06paTHOM



MaTpuiel. Pelmenue MarpudmbX ypasHeHwH. [IpaBmno Kpamepa m1d pemeHus cucTeMBl n
THHEWHBIX YPaBHEHUM C 71 HEH3BECTHLIMH.

I'eomeTpus
TI'eomempuueckue npeobpazosanus.
IIpumeps! npeoOpa3oBaHmil MIOCKOCTH. JIBHKEHHS IUIOCKOCTH ¥ UX CBOMCTRA. I'pynna meuxeHui
mnockocTd. Knaccnpuxanus npmkennii. T'oOMOTETHS IUTOCKOCTH M €€ CBOMCTBA. I'pynma momoGwmit
nnockoctd. I'pynna ag@uunbX mpeobpa3oBaHmii IIOCKOCTH U ee TOATPYIIIEL. IIpeobpazoranus
npocTpancTea. ['pynmoBoi HOAX0 K TeOMeTpHH.
Hsmepenue 2eomempuueckux eenuyum.
Hmana. [lnomans. O6beM. M3MepeHre OTpe3KoB. Teopns cymecTBoBanuMs W €IMHCTBEHHOCTH.
ITnomane  mHOTOyTONBHHKA. PaBHOBeNWKME M PaBHOCOCTABIIEHHEIE MHOT'OYTOJIbHAKH.

KBanpupyemocts mmockux ¢uryp. O65eM MHOTOIPaHHHKA B €BKIHIOBOM mpocTpaHcTBe (00630p).
O BemuuuHax.

I'eomempusa nnockocmu Jlobauesckozo.
Axcroma JlobadeBckoro u e& mpocreiime crepcTBus. HekoTopble (axTsl TEOMETpHH Ha
mwiockocTd Jlobavesckoro. Onpenenenye W CBOHACTBA MAPATIETBHBIX M PACXOMISIIHXCS IIPSIMBIX.
VYron nmapannensuocty u Gpynknus Jlobagerckoro.

MaremaTHuecknit ananus
Leticmeumenwvuvie yucna.
OmpenieneHue NOTHOTO yNOpsI0oYeHHOro o Teopema o HeIOTHOTE [OJIs PAAOHATBHBIX THCEL.
Pasmiynbie CIOCOOBI BBENEHWS eHCTBUTCNBHBIX wHMceld. Peammsamus mons R ¢ IOMOIIBIO
ACNICKMHAOBBIX CedeHHH. Peanmsaiys moms ¢ NMOMOMBIO GeCKOHEYHBIX JIECSATHUHBIX IPOOEii.
AKCHOMATH9ECKOE BBEICHHE MHOJKECTBA BEIIECTBEHHBIX 4YHMCEl. AKCHOMA HENPEPBIBHOCTH H
cnencteus u3 Hee. Hegernocts MuokecTBa R. Momuocta MEOKecTBa Q M R.
IIpocmpancmea.
IousaTus MeTpudeckoro mpoctpascTsa. IIprmepst. Omnpenenenue paccTosHus B IpocTpaHCTBe R”
¥ IIPOCTPAHCTBE (PYHKINH, HENPEPHIBHBIX Ha oTpe3ke. HopMUpOBaHHbIE THHEHHEIE IIPOCTPAHCTBA.
IlpuMepsl HOPMHPOBAHHBIX JHHEHHBIX IPOCTPAHCTB. EBKIHIOBHI npocTpaHcTea. [Ipumeper.
CkansipHoe Ipou3Beienye U ero ceoiictsa. Hepasencrso Komm - Bynsxosckoro.
ITIpeden nocredosamenvrocmu 6 mempuueckom npocmpancmee.
Ilonsitue nmpexena. Obmue cBolictea mpenena. Ilocnenosarensrocts Komm. TIOHSTHE MONHOTEL
METPHICCKOTO NPOCTpancTBa. llomHEle W HemomHble MeTpEYecKHe IpocTpaHcTBa. IIpmMepsr.
KoMnakTHele MEOXECTBA B METPHYECKHX ITPOCTPAHCTBAX.
IIpeoen u nenpepwisHocmes omobpasicenuii Mempuyeckux RPOCMpancme.
Ompenenenue mpemena mms OTOGPaKEHHMH METPHYECKHX IIPOCTPAHCTS. Teopema o mnpenmene

cnoxHoil QyHkumm. HenpepeBHOCTS 18 GYHKUMH co 3Havenusmum B R Henpepoisaocts
KOMIIO3HI[HH.

Hupgpepenyuposanue omobpasicenuii HopmuposanHvix npocmparncme.
YacTasle npousBeneHMs (QYHKUMIT MHOTHX HepeMeHHbIX. Teopema 0 "9acTHBEIX MpoH3BENEHHAX
kommnosuiuy. [TpomsBonusle mo mampapaernsM. [ToraTHS mu(depeHnIpyeMOCcTr 0TOOPaKEHHS U3
R'B R".

IL. Teopus u MeToIHKA NpeIMeTHOr0 06pPa30BAHMS
IIpedmem memoouxu npenodasanus mamemamuxy,
CocraBHEIE 9aCTH METOMMKH NPEIIONABAHMS MATeMAaTHKHL. Henu 00yyeHns MaTeMaTuke B cpeaHei
mKosie. Peamisanus TUAAKTHYECKAX IPUHIAIIOB B OOYUICHAH MaTeMaTHKe. 3HAYCHHEe IIKOIEHOIO
Kypca MareMatuke B oOmieM oOpasopammu. Bocnuranwe W pasBuTHe yuyammxcs Ha ypoKax
MaTeMaTHKH: (OPMUpOBaHWE HAYYHOTO MHpPOBO33DEHHS, OSCTETHYECKOE W HPaBCTBEHHOE

BOCIIMTAaHAC; DAa3BUTHC JIOTHYECKOrO MBINUICHHS, HPOCTPAHCTBEHHBIX IIPEACTABICHHH H
BOOOpaKeHus.

Coodeporcanue wikonsnozo kypea mamemamuxu.

Crpykrypa Kypca Marematuku. OCHOBHBIE JIHHHH pasBUTHA IIKOJIBHOIO Kypca MaTeMAaTHKH.
Maremaruka kak yueOHbIH npever. Polb H MECTO MATEMATHKE B CHCTeMe Y49eOHBIX MIPeMETOB.
CBsi3p Kypca MaTeMaTHKE C IPYTHME Y4eOHBIME npenMeTamMu. BHyTpH- 1 MeXmpeIMeTHBIE CBA3H



MaTeMaTukH. [IpuKkiaqmele acIeKTEl MKOIBHOTO Kypca MaTeMAaTHKA. MaTeMaTHueckas moAroToBKa
BBIIYCKHHMKA CPEIHEH IIKOJIBI K IPAKTHYECKOH NeATeTHOCTH H K HPOIOIDKEHHIO 00Pa30BaHHtL.
Mamemamuueckue nonamus, memoduxa ux 6sedenus u gopmuposanus.

Merojnka wn3ydeHHS TeOpeM M HX [OK4a3aTelbCTB. 3ajaddl B OOYYCHHHM MaTeMAaTHKe, HX
muakTedeckue ¢ynkuun. ITocTaHoBKa 3aad, HX CIPYKTypa, METOAMKA OOYUEHHS pEIEHHIO
3agaqu. Meromuka oOydeHHs IOMCKY pelieHHs 3amad. OOydyeHHe MaTeMaTHKe yepe3 3ajauu.
IIpobieMe! cucTeMaTU3aNY B KITACCU(DUKAIINH MIKOMBHEX MaTeMATHUYECKHX 32734,
Opzanusayuonnvie 60npocel 06yuenUs MamemMamuxe.

Ypok MaremaTHkH, ero ocoberrocTd. OCHOBHBIE THIIBI YpoKoB. CHCTEMA TOATOTORKH YIHATENSA K
YpOKam MaTeMaTHKH. IIpoBepka W oNeHKa 3HAHMI YYAIHXCS: KOHTPOIBHEIE, CAMOCTOSTEBHELE,
AOMAIIHKE, MHIUBHIYyalbHBIC pabOTEHL, TecToBasd mpoBepka. OCHOBHEIE CpelcTBa OOYYEHHUS
MaTeMaTHKe: YYEOHHKH, [MIAKTHYECKHE M METOIMYECKHE IIOCOOHS, TeTpamd C I[eYarHOl
OCHOBHOH, TaOJIHIIBI, MOZIENH, CXEMBI, KOMIIBIOTEPHbIE T0co6ms | 1p. KaGuHeT MaTeMaTHKH.
Onemenmer anzedpuvl 8 Kypce MamemMamuxy MIAOUUX KIAccos.

OcHOBHBIE LIENH M 3a7a4d BBEICHUS ATreOpandecKoro Marepuaia Ha JAaHHOM JTale o0ydYeHMHs,
OCHOBHBIE TEMbI B METOIMKA HX U3yYEHHI.

Vuenue o uucne 6 wixonvrnom xypce mamemamuru.

Houstie wicia. MeTomuKa H3ydeHns HATYPATBHBIX, IENEX H PAlHOHAIBHEX drcel. Brenende u
H3yYeHHE JNEeHCTBUTETHHBIX YHCEIL

Tooicoecmeennvle npeobpazosanus.

Polb ¥ MECTO TOXIECTBEHHBIX Npeo0pa3OBaHMii B IIKONEHOM Kypce MATeMaTHKH. Buisr
TOXIECTBCHHBIX —mpeobpasopanuii. IIpobiemMa (GOpMEpPOBAaHHS BEUHCIUTETHHOM KyJIBTYpPbI
IIKOJTEHUKOB.

Ypasuenus u nepasencmea, ux mecmo e Kypce wKonbHO anzebpei.

Pasnuunbie ompeneneHyus IOHATHH ypaBHEHHS M HEpPABEHCTBA M HX dopmMuporanme. Mertoauka
COCTaBIIEHMs] yPaBHEHUM IIPH PEIIEHAN 3a/a4.

DyHKyuU U UX poiib € NOCMPOEHUU WIKOTLHO20 Kypca anzepbL, ®opMHpOBaHHE NOHATHS DYHKIHH.
DyHKIMOHAIBHAS [IPOIENEBTHKA. MeToauyuecKkas cucreMa u3ydeHuss QYHKIHUH B Kypce anre6psl
OCHOBHOM IIKOMIBL. MeTO/MKA H3yICHNS TMHEHHOM U KBa[PATHIHOM (YHKITHIA.

Ocrosnvie 60npoCEl NPENOOABANUS INEMENINOE MAMEMAMUYECKO20 AHATU3A CMApUIUX K1accax
CpeoHeu WKObL.

HucnoBble MOCNENOBATEIBEHOCTH. [IpAMephl YHCIOBBIX IIOC/IEA0BATEIHHOCTEIL. DopmupoBanme
TIOHATHSA IIpe/Ie/Ia YMCIOBOH rocenoBaTebHOCTH. PyHKkuus. IIpeaen GpyHKIME 1 HeIPepHBHOCTS.
Meronka W3yYeHHS TPHIOHOMETPHYECKHX (YHKIMH, IOKA3aTeTbHON M JorapaMuIecKoi
bynxnuit. IMonsrue o6parHOM GyHKIMH. DieMeHTHI b depeHIMaNnbHOTO ¥ HHTETPATbHOTO
Hewmcierns. QOpMUPOBaHHE TOHATHS IPOH3BOAHOM. [IpEMeHerR e IPOM3BOIHOM K HCCTeI0BAHHIO

yHKIHIi. PopMHpOBaHHE NOHATHI HEONPETENEHHOTO H ONPEAEIEHHOTO uHTerpana. [Ipunoxkenns
HHTErpaa.

OnemeHnmul Cmoxacmuxy 1 meopuu 6eposmMHOCMei.

OcHOBHEIE meMM BBEJEHWS MAHHOTO pasgela B Kypc Marematuka. COop, obOpaborka u
IPEJCTaBleHHe HHOOPMAIUK: CXEMbI, TAONMIbI, JHArpaMMEL, rpabuKH ® Op. DIeMEHTEH
KOMOMHATOPHKH. ONEMEHTEl TEOPHH BEPOSTHOCTEH: CIydaifHbIe COOBITHS, IOCTOBEpHBIE H
HEBO3MOXKHEBIE COOBITHS, 4acTOTa COOBITHIA. i

Obuue gonpocul Memoduku npenodasanus 2eoMempuy 6 OCHOBHOU WKOIe.

Ienw, comepxanie U CTpyKTypa Kypea. PasiddHble MOIXOIE K IOCTPOEHHIO CHCTEMATHYECKOTO
IIKOMBHOr0 Kypca reoMeTpun. OCOOEHHOCTH METOIMKH TPENONABaHHS IIKOJIBHOTO Kypca
T€OMETPHH B YCIOBHAX COBPEMEHHOM pe()OpMEI IIKOJEL

Memoouxa uzyyenus ¢uzyp na niocxocmu.

Muoroyromerukn. OOpMHpOBaHHE TOHSTHS MHOTOYTOMBHHKA. MeTomuka M3y4eHHUS YaCTHEIX
BunoB. Tpeyromemuku. IIpH3HAKHM paBeHCTBA TPEYrOJHHHKOB. Yerspexyronsuukn. Hx
xinaccudukamus. IIpaBHibHEIE MHOTOYTOTBHHAKH. OxpyxHOCTs H KpyT. B3aumHOe pacnonoxenue
OKDYXKHOCTEH, MPAMOH ¥ OKPY)KHOCTH Ha IUTOCKOCTH. |'eOMeTpHueckie MecTa Todex. 3amadn Ha
IIOCTPOEHHE.

Koopounamul u 6éexmoper na niockocmu.



IIpsiMoyronbHas cucTeMa KOOPIAMHAT, ONEPAlEH ¢ BEKTOPAMH, KOOPIMHATEI BEKTOPa, CKAPHOE
IIPOM3BEICHUE BEKTOPOB, YPAaBHEHHS OKPYXKHOCTH M IIPAMOI.

Memoouxa usyuenus napannensHocmu u nepneHOUKyIAPHOCMU 6 NPOCIPAHCEe.

Kraccuduranuy B3auMHOTO paCTONOKEHHS IPSMBIX M IUIOCKOCTEH B MpOCTpaHCTBE. lIpu3Haku
[apaVIebHOCTH M NEPNeHANKYISIPHOCTH IpPAMBIX M IUIOCKOCTed. MeTonuka u3ydeHus
IPOCTPAHCTBEHHBIX (PUTYP: MHOTOTPAHHUKOB ¥ (GHUTYp BpalleHHsL.

Koopounamel u éexmopul 8 npocmparcmee.

IIpsmMoyronpHas cuCTEMa KOODIMHAT B IPOCTPAHCTBE. PacCTOAHME MEXIY TOYKAMH B
npoctparncTse. Bektop B mpoctpamcrse. [leficTeus Ham Bekropamu. KoopamBaTEI BeKTOpA.
YpapHeHHs IPAMOH B IPOCTPAHCTBE, CPepHI H MITOCKOCTH.

Beeoenue nonamuii obvema u niowadu nosepxHocmu RPOCMpaHCMEeH O Quzypor.

Bemox ¢opmyn o6beMOB M mmomaneil MOBEPXHOCTEH OCHOBHBIX IPOCTPAaHCTBEHHBIX (QHTYP.
Hcnombsosatne npunmuna KapanbepH, MOHATHI Npenena W WHTerpaja NpH H3yYeHHH JAHHOM
TEMBI.

Ilepedyenr BOIPOCOB 1151 BCTYNHTEIbHBIX HCIBITAHMIA

I. Hayunble 0CHOBBI yueGHBIX JUCHMILTHH (MATEMATHKA)
Aaredpa

1. MHoxecTBa, CIOCOOBI WX 3aNaHHS. Omnepanuu HajJ MHOXKECTBAMH M WX CBOMCTBA.
HexapToBo npoH3BeieHHe MHOKECTB. Byliean MHOKecTBa.

2. Bupnsl OuHApHBIX OTHOIIEHHH, MX IPH3HAKH, NpEMeps. TeopeMa O CBS3H MEXIY
SKBHBAJICHTHOCTSAMHY M pa3OueHUIMHE.

3. OrobpakeHre ONHOTO MHOXECTBA B JPyroe. BHmbl oTOOpaXeHWH H uX IPHAMEPEL
Ilpouseenenne orobpaxenuit. ObGpatumoe o0TOOpaxeHHe, IPHIHAK OOPATEMOCTH
oToOpaXkeHwus.

4. AnreOpaudeckue oOmepanue M HX npumepbl. CBoifcTa anreGpamueckux oIepanuii.
HeltpanbHEle B CHMMETPHYHEIE 3]IEMEHTEL UX CBOACTBA, CYIIECTBOBAHHE.

5. Ilopsimox, Bumpl mopsyka, mpumepsl. CTPOTME NHHEHHBIA IOPSAOK, €ro IIPH3HAK.
YopsizoueHHEle MEOXeCTBA. Bynepa anrebpa u ee IIpEMepEL.

6. JlBa ompejeNeHHS TPYNIBI H IOKA3aTeNbCTBA HX DPAaBHOCHIIBHOCTH. IIpumeps! rpymm
KOHEYHBIX H OECKOHEYHBIX.

7. OnpefelieHHe KONbIA, €r0 HPOCTeHIIie CBOKCTBA, JEMUTENH HYI. IIpumepsr komerr.
[loaxonemo, ero mpusHak, mpuMepst. MzoMophuam Kolerl.

8. [la ompeneneHHs MO M AOKA3aTENhCTBO HX PAaBHOCHIBHOCTHL ITpumepsr momeit
KOHEYHBIX M OeckoHeuHerx. Ilommone, ero mpusHAaK, HpPHUMEPEL Hzomopdusm momei.
Pacmupenue monei.

9.  Marpuupl, BUIBI MaTPHL, ONEPAliy HAT MATPHIAMH, HX CBOHCTRA. O6paTHas marpua,
IPH3HAK CYINECTBOBAHMS 00paTHOH MaTpHIbL. Pelnenne MaTpUIHEIX YpaBHEHHUIA.

10. Ompenenurens KBanpaTHOH MaTpHIBEL, €rO  CBOMCTBA, CHOCOOBI  BEIYHCIIEHES
OIIpEIECTUTEIS.

11. JluneliHas 3aBHCHMOCTH H HE3aBHCHMOCTH CHCTEMBI BEKTOPOB, X MNpH3HAaKH. baszuc
CHCTEMEI BEKTOPOB, €0 IPH3HAK. PaHT CHCTEMBI BEKTOPOB H €TI0 CROMCTBA.

12. Pasmu4ebie TOIXOMBI K OLPEICTIEHHIO PAHTA MATPHIIEL. Teopema o parre MaTpuubL

13. Knaccudukamus cucreM JHHEHHBIX —ypaBHEHHIA. Teopema Kponekepa-Kanenm.
OCHOBHEIE METO/IbI PENIEHHS CHCTEM IMHERHEIX yPaBHEHUI.

14. JIune#tHOe MPOCTPAHCTBO HAA MOJEM H €r0 MPOCTEHIIHE CBOMCTBa, IpHMepEL. Teopema
00 H30MOpdH3IME KOHEIHOMEDPHBIX IPOCTPAHCTB.

15. JIuHelHbIe onmepaTopsl, HX COOCTBEHHBIE BEKTOPHI U COOCTREHHbBIE 3HAUCHHS. Teopema o
COOCTBEHHBIX 3HAYEHHAX JIMHEHHOTO OIIEpaTOpa IMHEHHOTO npocTpaHcTBa Haxg monem C.
Paur u nedexr mumeiiHoro omeparopa. Marpuna jmHEHHOTrO omeparopa C IPOCTHIM
CIIEKTPOM.

16. M3omophusm anrebpsl THHEHHBIX OIIEPaToOpOB N-MEPHOTO MPOCTPAaHCTBA U aIreOpEI
KBaJIpaTHBIX MaTPUII IOPSIKA 7.
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OcHoBHBIE CBOHCTBA IIPOCTBIX YHCEN. BECKOHEYHOCTh MHOMKECTB HPOCTHIX YHCEI.
OcnoBHas TeopeMa apuOMETHKE U CIIEACTBHS U3 HEe.
Kopers MHorounena, ero npusnak. Teopema besy, cxema ['oprepa. KpatHocTs xopHs,
CIIOCOOBI OIPEeTEeHHsI KPATHOCTH KOPHS.
Henpusomumble Mmmorownemsl Hax momeM. OCHOBHasS TeOpeMa O HEHPHBOIHMBIX
MHOTOWIeHaX Ha nojeM. Henpusomumele MEOrownens: Hag nonsmu C, R, Q.
AKCHOMATHYECKOE ONpe/IeNIeHHe [0 KOMIUIEKCHBIX YHCEN, ero MpH3HaK. JledcTBus Ha
KOMIIIEKCHBIMH 4YHCIAMH B aireOpaudecKod M TpHroHoMerpuyeckod dopmax. Ilnanm
noctpoeHus onHOH m3 Mmozeneil C. OcHOBHas TeopeMa anreGpbl KOMIUIEKCHBIX YHCEN
(6e3 moxaszaTeNnsCTBa) U CIENCTBHS U3 HEe.
I'eomeTpust

BekTopHOE B CMEIaHHOe IIPOU3BEICHHUE BEKTOPOB.
Croco0bl 3a1aHus B B3aMMHOE PACIIONOKEHAE IIOCKOCTeH B IPOCTPAHCTRE.
Croco0bl 3amanus M B3aHMHOE DACIONOKEHHE HPSMBIX, NPSMOH ¥ IUIOCKOCTH B
IIPOCTPAHCTBE.
I'pynna nByXeHN IITOCKOCTH ¥ €€ IOATPYIIIIEL.
I'eomeTpHs IPOEKTHBHOM IIOCKOCTH.
®opmy bl Ppere U YaCTHEIE KIIACCHI IMHEI B €BKIIHI0BOM IIPOCTPAHCTBE.
IlepBas xBanpaTHUHas GOpMa MOBEPXHOCTH M €€ TIPHI0KEHHASL.
Bropas kBajiparidsas ¢popMa H KPHBH3HA IOBEPXHOCTH.
Axcuoma Jlo6ageBckoro. ['eomerpus mnockocta JIo6adeBcKoro.
AKCHOMaTHYECKHH METOJ IIOCTPOCHHUS TEOPHH.

 MaTeMaTH9eCKHi aHAIH3
Oynxnus. Crioco6s! 3ananus. OCHOBHEIC CBOMCTRA.
[locnenosarensHOCTS U ee mpezern. CBoiCTBa Mpeenos.
IIpenen ynxuun B Touke. CBoiicTBa.
beckoneuno manas u 6eckonedno Gonbimue Gpynkiuy. CBoiicTBa GECKOHETHO MaTIbIX.
Henpepemsaocts ¢ysxuun. Touku paspsisa.
3amedaTenbHbIe IpeNebl.
Crnoxnas u o6paTHas QYHKIMY, HX HENPEPHIBHOCTS.
Teopems! 0 byHKIHSIX, HEMpPEPLIBHLIX HA CETMEHTE.,

Ilpupamenue aprymenta u Qyskuum. Ilpomssommas. IIpuMepsl  BEMECTEHHS
NIPOH3BOLHOM.

. OcHoBHEIE Nparmia quddepeHIUPOBAHHS.
. ITpousBoHEIE 3EMEHTapHEIX (yHKIIHA.

Jubdepermupyemocts byuxmun. Tuddepenmar.

- OcHoBHBIE TeOpeMbl TH(DEPEHIHATHEHOrO HCIUCIICHU.

I IpHHIMIE! TOCTOARCTBA K MOHOTOHHOCTH (yHKIMM, DKCTPEMYM (O YHKIHH.

. IlepBooGpasnas. HeonpeneneHnblit mHTErpa.

OCHOBHEIE METOAEI HHTETPHPOBAHHA.
Omnpenenennsni maTerpan. Cymmer Jap6y.

. OnpezieneHHE WHTerpan XKak (YHKIMS BepxHero Ipejena. @opmyna HeroTona-

Jleiibumma.

IIpunosxxenus onpeneneHHoro nuTerpaia. [IpuMep BEMHUCICHHS IUIOMIATH.
@QyHKIIMH MHOTHX [IepEMEHHBIX.

JIBOiiHO# HHTErpaJl, €ro BEMHC/ICHHE. 3aMeHa IEPEMEHHbIX B ABORHOM HHTErpaie.
KpusomuneitHoe wHTErpHpOBaHHe.



II. Teopus 1 MeTOJHKA MPEIMETHOT0 00PA30BAHUSA

1. MaremaTudecKkye IOHATHS X METOIUKA UX HOPMHPOBAHMS.

2. MeTtoamka U3y4eHUs TEOPEM H HX JOKA3aTelIbCTB.

3. Meronuka oOydYeHHs pENIEHMIO TEKCTOBBIX 3ajad, HaupaBleHHas Ha (OpMHpPOBaHHE

YHHMBEPCATBHBIX YIeOHBIX JICHCTBHIA

4. CoBpeMeHHBI# YpOK MaTEMATHKH.

5. OpraBu3anys BHEYPOYHOM JEATEILHOCTH [0 MATEMATHKE.

6. IIponeneBTrYeCKHil KypC T€OMETPHH.

7. IlonsTue papencTsa Guryp. M3yueHne IpusHaKOB paBEeHCTBA TPEYTOIEHHKOB.

8. KoopiHaTHbI METO[ Ha IIOCKOCTH H B IIPOCTPAHCTRE.

9. BekTOpHEBII METO]] Ha IUIOCKOCTH U B IPOCTPAHCTBE.

10. ®opmupoBaHKE TTO3HABATENEHEIX U PEIYIATHBHEIX YHHBEPCAIBHBIX YIeOHbIX NeHCTBHIA
IIPH H3YYEHUH TEMBI « YeTBIPEXYTONBHUKI,

11. Metoamueckas cxema u3ydeHns GyHKIMM B CpeHEH IMKOTIe.

12. M3yueHue TOXIECTB COKPAINEHHOI0 YMHOKEHHUS.

13. Meronngeckasd cxeMa W3ydeHHS YypaBHEHWH B cpemHell Imkome. PasBuTHe
YHHBEpPCAIbHBIX YUeOHBIX NeMCTBHI cpefcTBaMu yueGHOro MaTepHana JTaHHOM TEMEL.

14. MeTomuka H3ydeHHs] HEPABEHCTB B OCHOBHOH IIIKOJIE.

15. M3yyenue kBagpatHaHOH QYHKIMH B CpeIHEH MIKOITE.

16.Pons temer «Ksanparthele ypaBHEHHA» B (DJOPMHDOBAHWH YHHBEPCATHHBIX YeOHBIX
IEHCTBHM.

17. MeTonmuka u3ydeHHs IOKa3aTeNbHOM U TOrapudMIIecKo (ByHKIAH.

18. DeMEeHTEBI CTOXaCTHKH H TEOPHH BEPOSTHOCTEH B IMKONEHOM KypCe MaTEMATHKH.

19. Metomuka wu3ydeHus TeMsl «Ilenbie umcay.

20. Merouka H3y4eHus 3IEMEHTOB MaTEMaTHIECKOr0 aHAIH3A B MIKOIBHOM KYpCe.
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I1. Mpanunkas. — M.: ITpocsemenue, 1974. U.1-2.




10.

1.,

12,

13.

14.

13,

16.

17.

18.

19.

20.

Bepuep, A.JI. I'eomerpusa: Yuebnoe mocobue st By30s: B 2 4. / A. JI. Beprep, b. E.
Kantop, C. A. ®parrynos. — CII6.: Cnenmansuas Jluteparypa, 1997. 4. 1-2.
Bunorpamosa, JI. B. Meroauka mnpenomaBaHHs MaTeMaTUKW B CpefHed IIKone:
Yuebroe mocobue 11 By30B / JI. B. Bunorpamosa. — Pocros-Ha-Jlory: @ennxc, 2006.
—251c.

Benoycos, A.M., Tkager, C.b. JluckperHas MaTtemaruka: YueGHHK a1 By30B / A. 1.
Benoycos, C. B. Txaues; Ilom pexn. B. C. 3apybuma, A. II. Kpumenko. — M.:
UznarenmsctBo MI'TY, 2002. — 743 c.

I'emppman, O.I. [lcuxomumaxkTika MIKOJBHOTO Yy4eOHHKA: HHTEIIEKTYaIbHOE
BocnuTanue yqammxes / 3., T'enspman, M.A. Xonomuas. — CI16.: ITutep, 2006. — 383
G.

Hypaxos, B.K.  Kpartkuit kypc BeIcIIel anreGps: yue6Hoe mocobue / b.K. [ypaxos. —
M.: ®USMATIIAT, 2006. — 230 c¢. — Pexmm goctyma: DBC «Kaura®ommy:
http://www .knigafund.ru.

Mennenscon, O. Beesienne B MaTeMaTHuecKyio oruky / mep ¢ arri1. ®.A. Kabakosa. /
5.Mennenscon. — 3-¢ u3n. —M.: Hayka, 1984. —319 c.

Meronuka ® TexHomnorms oOydeHus marematuke [TekcT]: Kypc NeKumil: ydueGHOE
nocobue ms By30B / H. JI. Credanosa [u np.] — M.: Ilpoda, 2006. — 415 c.

Merozuka NpenofaBaHus MaTeMaTHKH B cpenHeii mkose. O6Imas MeTouka: yueGHOe
mocobue mma menarorudyeckmx mHctHTyToB / A. . Bmox [m gp] — M.
IIpocBemenue,1985. - 336 c.

Meroznuxa npenoaaBaHia MaTeMaTHKH B CpeHeH mKoe. YacTHas MeTomuKa: yyebHoe
mocobme Uil menarorudyeckmx mHCTATYTOB / A, . Bmox [m gp] — M.
ITpoceemenne,1987 — 416 c.

Poranosckuii, H.M. MeTommka npenonasanus MateMaTuky B cpemmei mkone / H.M.
PoranoBckuit — Munck: Bemmsitmas mxosna, 1990.

Cenesko, I'K. CoBpemeHHEIe 06pasoBaTeIbHBIE TEXHOIOIHH: YuehHOE mocobHe s
nenarormyeckux By30s / I'. K. Cenesko. - M.: Hapoxuoe o6pazosanme, 1998. — 255 c.
Cromsap, A.A. Ilemarormka MaTeMAaTHKH: yaeOHOE I10coOHMe I IearOrHYecKHx
uHCTHTYTOB / A. A. Cromsp. - M3n. 3-e mepepa6. u mom. - Musck: Benmsifimas mxona,
1986.—413 c.

Axmmanckas, W.C. Ilcuxomormyeckde OCHOBHI MaTEMaTHIECKOTO OOPA30BAHHS:
yuebnoe mocobue s By3os / V. C. Skumanckad. - M.: Akagemus, 2004. — 319 c.




[IporpaMmMa BCTYNHTENBHOTO HCIBITAHHMS B aCHHMPAHTypPy MO HAIPABICHHIO IOATOTOBKH:
44.06.01 ObpazoBanue U TeJArOrHYECKHe HAyKH, HAIIPaBIeHHOCTE (IPOdHIIb): Teopus u
MeTojuKka OO0y4eHMs M BOCHHTaHus (B MaTeMaTHKe; YPOBHHM OOINEr0 H  BBICIIETO
poecCHOHATBHOTO 0OPa3oBaHus), COCTABICHA B COOTBETCTBHHE ¢ TpeboBaHusaMu PenepanbHOro
'TOCYIApCTBEHHOTO 00pa30BAaTENLHOTO CTaHIApTa BHICIIEro 00pa30BaHHS IO HAMpPABJICHHUIO
moaroToBke MarucTpoB 44.04.01 Ileparoruueckoe obpazopaHue.

ITporpaMMy COCTaBHIIN:
IOKTOp IIeZI. HayK, npodeccop

Kadeapsl MaTeMaTHKH,
TEOpUH U METOIUKH O0yUEHHUSI MaTeMaTHKE AL /:e/ff,”i 3. T. I'enbpman

KaHIHAT Tel. HayK, JOIEeHT

Kadeapsl MaTeMaTHKH, i 1/7 B

TEOPHH M METOUKH 00yYEeHHS MaTEMaTHKE 17 IL(//‘/ B. H. Kcenesa
1

[IporpaMMa BCTYIMTENBHBIX WCIBITAHWUM B acOUpaHTypy  YTBEp)KIE€Ha Ha 3aceNaHuu
xadeJpel MATEMATHKH, TEOPHH U METOJUKY 00ydIEHHS MaTeMaTUKe

'npomKon Ne & oT ¢ quebjpas 2016 roma.
[ ] d

3aB. kadempoii MaTeMaTHKH,
TEOPHH W METOIHKH 00yUeHHS MaTEMaTHKE A 7/ z<z77 9. T. Tensdman
H

W

[Tporpamma BCTYIHTEIBHOTO 3K3aMeHa 0100peHa y4eOHO-MeToquIecKOH KOMACCHEH
tbmHKo—MaTema;r_qucxoro dakynpTeTa
nporoxon Ne 5 ot # é'ﬂéél@lﬁl 2016 rona.
[ 7

IIpencenarens y4ebHO-MeTOMMIYECKO#H KoMuccHE OMO

JOKTOp TIeMI. HayK, mpodeccop @ﬁ//v—\ 3. A. Cxpunko
CornacoBaHo:
IIpopexTop o Hay4gHOIt paboTe A. H. Maxapenko

ITpopexTop no yuebHO-MeTOAIIECKOH paboTe
M HENpPepBIBHOMY 00pa30BaHUIO

- x
M. I1. BoiiTexoBckas

7

Hava bHHK yIIpaBieHns aCIIUPaHTYPhl X JOKTOPAHTYPEI L HI Memoxa

-
JlexaH QU3HKO-MaTeMaTHYECKOro (haKyIbTeTa I/ ﬂff E. T. IIpsnbix



