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Heﬂb " 3aJa94 BCTYIMUTEJIBHOI'O 9K3aMEHa

[Tporpamma BCTYHNHUTEIBHOTO K3aMeHa pa3zpaboTaHa ¢ ydeToMm TpeboBaHuii MuHHCTEpCTBA
npocselenus Pocculickon ®enepanuy K MaruCTEPCKUM IPOrpaMMaM 110 HAIIPaBJICHUIO IIOATOTOBKU
«Ilegarornueckoe oOpa3oBaHuE».

Ileqb BCTYNHTEJBHOr0 3K3aMeHA - OIPENEIUTh YPOBEHb 0a30BOH MaTeMaTHUECKOW M
METOAMYECKOH TMOJATOTOBKM a0WTypUEHTOB K OCBOCHHMIO IPOTPaMMbl MarucTpaTypsl IO
HanpasieHuto moarotoBku 44.04.01 [Nexarornueckoe oopazoBanue: MaremaTtuka U nH(OpMATHKA B
poGUIHLHOM U NMPOGECCHOHATHPHOM 00pa30BaHUH.

3agaun:

—  BBUICHHTbH YPOBEHb 3HAHHI aOUTYPHEHTOB 110 MaTEMATUKE U METOJIMKE €€ MPETI01aBaHus
B CPEAHEH LIKOJIE;

—  BBISIBUTH CKJIOHHOCTH a0UTYPHEHTOB K HAyYHO-UCCIIEIOBATEIbCKON ICATEIIEHOCTH,

—  OIpeAeNuTh 00JIaCTh HAYYHBIX HHTEPECOB a0UTYpHUEHTA.
Copep:xanue BCTYNUTEJIBHOI0 K3aMeHa

BerynuTensHbI 9K3aMeH OCYIIECTBISIETCS B (POpMe TeCTUPOBAHUS a0OUTYPUECHTA 110 OJI0KaM
JUCIUIUINH «MareMaTuka» (anredpa, reoMeTpusi, MaTeMaTUUECKUI aHallu3, TEOPHUsl BEPOSITHOCTEN )
u «Meroauka npenogaBaHusi MaTEMATUKWY.

MATEMATHKA.

Aureopa.

1. Ilone xOMIUIEKCHBIX uHced. AnreOpandeckass (GopMa KOMIUIEKCHOro uwmcna. JledicTBus Hapg
KOMIUJICKCHBIMM YHCJIaMM, 3allMCaHHBIMH B anreOpauueckodl (opme. Tpuronomerpuueckas ¢opma
KOMIUIEKCHOTO 4ncia. [leficTBHA HajJ KOMIUIEKCHBIMH 4YHCIaMH, 3alMCaHHBIMH B TPHUTOHOMETPHUYECKON
dopme.

2. Marpuisl 1 onpefenutend. MaTpunpl U onepaund Haa HuMu. OOpatHast marpuna. Kpurepuit
obpatumocTu. Onpeaenurenu mopsaka n. CBoicTBa onpenenuTenei. Beraucienue.

3. CucrteMbl JIMHEWHBIX ypaBHEHUU. PaBHOCWIbHBIC CHCTEMbI. PelleHHE CHCTEM JIMHEHHBIX
ypaBHeHul MeTosioM ['aycca. PemieHue cuctem JIMHEHHBIX ypaBHEHU MeTooM Kpamepa.

4. Jluneitaple omeparopbl. MaTpuiia uHEHHOTO omnepaTtopa. CBA3b MEXIy MaTpUIlaMH JTMHEHHOTO
omeparopa B pasmUYHBIX Oasmcax. Snpo m oOpa3 JMHEHHOTO orepaTopa. HeBBIpOKICHHBIE JIMHEWHBIE
oreparopbl. COOCTBEHHBIE BEKTOPHI 1 COOCTBEHHbBIE 3HAYCHUS IMHEWHOTO OIepaTopa.

5. Komb1o nensix uncen. Jlemma o nenennu ¢ ocratkoM. OCHOBHAsI TeopeMa apu(QMETHKH. AJTOPATM
Esxmna. HOJl u HOK. Pemero Opatocdena. beckoHeuHOCTh MHOMXKECTBA MIPOCTHIX YHCEIL.

6. CpaBHeHus. Pemenue cpaBHeHMId TMepBOM CTemneHH. PemeHune JBYWICHHBIX CpaBHEHHH.

[lepuonuueckue npodu.



7. Konpiio MHOTOWIEHOB OT onHOW mepeMeHHoi. OtHomeHue nenmumoctr. HOJ| MHOTOWICHOB.
Bzanmuao mpocThie MHOTOwiIeHBL. KopHm MHOTowrena. OCHOBHas Teopema anreOpsl MHOTOWICHOB.

MHOTro4JIeHEI OT HECKOJIBKHX IIEPEMCHHBIX.
I'eomeTpus.

1. Tlomsarue Bektopa. Oneparuu Hax BekTopamu. CBoiicTBa. Heobxomumoe n JocTaTOgHOE yCIIOBHE
KOJIJIMHEApPHOCTH BEKTOPOB B BEKTOPHOM M KoopanHaTHOW(opmax. OnpeneneHue CKaasIpHOro IPON3BEACHUS
BeKTOpoB. CBoiicTBa. OnpeneneHre U yCIoBUE KOMIJIAHAPHOCTH BEKTOPOB IIPOCTPAHCTBA.

2. Omnpenenenue U CBOWCTBAa BEKTOPHOTO MPOU3BEICHUS BEKTOPOB. BekTopHOE Mpou3BeaeHue yepes
KOOpAWHATE B OPTOHOPMHMpOBAaHHOM pemnepe. OmnpeneneHue W CBONCTBA CMEIIAHHOTO IPOM3BEACHHUA
BEKTOPOB. BrIpaskeHre CMENIaHHOTO MPOM3BEIECHHSI BEKTOPOB Yepe3 KOOPAUHATHI COMHOXKHTENEH B 00IEMH
OPTOHOPMHPOBAHHOM peTiepe.

3. VYpaBHeHus npsMoi Ha miockocTu. [IpsMast Ha MII0CKOCTH, KaK JIMHUS MIEPBOTO MOPSIIKA.

4. TlnockocTh, Kak IOBEPXHOCTH TIEPBOTO OPSIKA.

5. VYpaBHEHuUs NpsMOH MIPOCTPAHCTBA.

6. Kpubie Broporo mopsnka. OmpeneneHre ¥ KaHOHHYECKOE ypaBHeHHe diuimiica. CBoiicTBa
JJUIUIICA: BEPIIUHBI, SKCIIEHTPUCUTET, NUPEKTPHUCH, KacaTenbHble. ONpeneneHne H KAHOHUYECKOE YPaBHEHHE
runepOombl. CBOWCTBa rUNEPOOIIbl: ACHMITOTHI, SKCLIEHTPUCUTET, TUPEKTPUCHI, KacaTelbHble. OpenencHue
Y KaHOHMYECKOe ypaBHeHue napadosnsl. CBoiicTBa mapaboibl: AMPEKTPHUCA, KacaTebHbIE.

7. Onnuncounsl, runepOoIouabl, mapadbononapl, X KAHOHMYECKHE YPaBHEHUS U CBOMCTBA.

8. I'pynma mnpeobpasoBanmii MHOxecTtBa. l[logrpymma rtpymmbel mpeoOpa3zoBaHmii. JIBUKeHHE
mwiockoctu. Omnpenenenue, cBodcTtBa. OceBas cummerpus 1miockocTd. Omnpenenenue. CBolicTia.
IlapamiensHBIi TIEPEHOC MIIOCKOCTH, ONpPENEJIEHUE, CBOWCTBA. lleHTpanbHas CHUMMETpPUS IUIOCKOCTH,
onpezeneHue, cBoicTaa. [IoBopoT rtockocTy, onpeaenenue, cBoiictsa. CKonb3smas CAMMETPHS IIIOCKOCTH,
ompenesneHue, cBoiicta. Knaccudukauusa nemwxkeHnid miuockoctu. [IpeoOpasoBanue monoOusi MIOCKOCTH,
ofpeJiesieHNe, CBOWCTBA. ['OMOTETHS ILIOCKOCTH, OmpejelieHne, cBoWcTBa. AdduHHOE TpeoOpazoBaHue
TUIOCKOCTH, OTpeJIeNIeHre, CBOMCTRA.

9. TlonsTHe 3ajmauu Ha MOCTpoeHUE. PemieHne 3amayn. DieMeHTapHbBIE MMOCTPOCHUS C TTOMOUIBIO
IUPKYJISE ¥ TUHEHKH. OCHOBHBIE MOCTPOSHHS C MOMOIIBIO IHUPKYJS W JTUHEHKW. AnreOpanmdyeckuil MeTo[
pemenus 3afad Ha moctpoenue. llpumep. Pemenne 3amay Ha MOCTPOEHHE OTPAHUYEHHBIMH CPEICTBAMH.

IIpumep.

MareMaTH4YeCKHH AHAJIN3 H TEOPHUS BEPOATHOCTEH

1. Ilonstue Qynxuuu. [eicTButenbHas (QyHKUIUS IACHCTBUTENBHOW NepeMeHHOW. OmnpeneneHus,
cnocoObl 3aianus, rpaduku. CBoiicTBa QyHKIMHA (MOHOTOHHOCTb, YETHOCTD, HEUYETHOCTh, MIEPHOANTHOCTS,
OTPaHUYEHHOCTh CBEPXY, CHU3Y). OYHKIINU HECKOJIIBKUX ITEPEMECHHBIX.

2. Ilpenen pynxuuu B Touke. CBolicTBa. Brruncienue.

3. IlonsiTre HenpepbIBHOW (PYHKLUH B TOUKE U HA MHOKECTBE.



4. Tlonstne mnpomsBoguoil. Juddepenuupyemocts ¢ynkuuu. auddepenuuman. [IpaBuna
muddepernmpoBannu. [Ipor3BoHBIE OCHOBHBIX JIeMEHTAPHBIX QyHKIMIA. YacTHBIE MTPOU3BOIHBIE (DYHKIINU
HECKOJIbKHIX TIEPEMEHHBIX

5. OcHoBHBIC TeOpeMbl TH(PGEPEHITNATEHOTO UCYUCIICHNS U UX TTPIIIOKCHUS

6. IlepBooOpasnas. Heonpenenéunniii uaterpai. CrokicTtBa. MeTo1bl HHTETPUPOBAHH.

7. OmnpenenéHapii naTerpai. CoicTBa. MeTOaBI HHTETPHPOBAHIS.

8. OcHOBHbBIC TIOHSTHS W TEOPEMBI TEOPHUU BEPOSTHOCTEH. PasnnvHbie omnpeneneHus] BEpOSITHOCTH

COOBITHSI, CBOKMCTBA.
METOJIUKA NPEINIOJABAHUSA MATEMATHUKMN.

1. Ilemm oOy4enuss matematuke. Ilpunnmnel oOydenus. CopepikaHue MIKOJIBHOTO Kypca
MaTematuku. [Iporpamma rmo MaremaTuke.

2.  YueOHO-TIO3HABaTeNbHAS ACATEIBFHOCTD yUaIIUXCsl HA YPOKe, €€ CTPYKTypa.

3. YmpakHeHHS Kak CpeACTBO (hOPMUPOBAHMS HOBOTO MaTeMaTHUECKOTO JielcTBusl. TpeOoBaHus K
MIPOEKTUPOBAHUIO CUCTEMBI YIIPaXXHEHUH.

4. CymHOCTh KaTeTOPHH «HOHSATHE». Jlormueckas CTPyKTypa MareMaTHYecKOTO MOHSTHA.
CaoiicTBa U mpu3Haku MOHATHA. OCHOBHBIE 3Tanbl (POPMUPOBAHHS TOHATHA. 1pH MOAXO0MAa K BBEICHHUIO
HOBOT'O MaTeMaTHYeCKOro 00bhekTa. CTPYyKTypa MaTeMaTHYeCKuX MOHSITHNA. CBONCTBA M MPU3HAKH ITOHSITHIA.
[Iponecc popmupoBanms MoHATHH B mKoie. OCHOBHBIE CITIOCOOBI BBEACHNUS IOHSATHH.

5. Teopernyeckue OCHOBBI H3y4eHHMs TeOpeM. JleIyKTHBHBIE pAcCyKOCHHS B OOy4YECHHUH
MaTemaruke. Jlpyrue Buumbel paccykaeHMH. [loKa3aTenbCTBO, €ro CTPYKTypa. AHaIH3 TEOpeMbl U €€
JIOKa3aTeNbCTBO. XapaKTePUCTHKA ITAIOB U3yYEHUS T0KA3aTENbCTBA TEOPEM.

6. Teopernyeckue cBeneHHs O 3aayax. 3ajada Kak 0OBEKT M3yueHHs. THUIOBOH MPOEKT paboThI
Haj 3agadeii. CloKeTHbIE 3a7a9i. ApruQMETHIECKUI METOI X pelIeHusl. AnreOpanveckuii MeTOI PEIIeHuUs
CIOJKETHBIX 33]1a4.

7. llenn wu3ydYeHWs] 4YHCJIOBOW JIMHUM B IWIKOJNE. MeToJuuecKue OCOOEHHOCTH pPAaCHIMPEHUS
YHCJIOBBIX MHOXECTB B Kypce anreOpbl OCHOBHOW INKONBL. MeToanka BBeIEHHs OOBIKHOBEHHBIX W
JECSITUYHBIX Jpo0ei B IKOILHOM Kypce MaTeMaTuki. MeToInKa BBEJICHHS 1IETIbIX YHCEIT B IIKOJIBHOM Kypce
MaTeMaTuku. MeToJiKa BBEACHUS MOHITHA «HUPPAMOHAIBHOE YHCIIO» B IIKOJBHOM Kypce€ MaTeMaTHKH.
MertomKka BBEJCHHS TOHITHS «KOMITJIEKCHOE YHCIIO» B IITKOJIBHOM KypCe MaTEMaTHKH.

8. Jluams TOXJECTBEHHBIX NpeoOpa3oBaHWil B Kypce MaTeMaTHKH CpelHEed IIKONbl W e
B3aMMOCBSI3b C JIPYTHMH JUHHUSIMH IIKOJBHOTO Kypca. OCHOBHBIE THITBI MPEOOpa3OBaHWMN W ITambl HX
n3ydeHnsi. Oco6eHHOCTH paboThl Mo 00yueHUIo TeMe «ToXKIecTBeHHbIE MPeoOpa3oBaHusl BBIPAKEHHUH, CO-
JieprKaline KBaipaTHble KOpHU». MeToInKa H3y4eHrs onepaluii HaJi MHOTOWIeHaMH, (POPMYIT COKpaIeHHOTo
YMHOXEHUS.

9. Meroauka H3Y4YEHUS OCHOBHBIX KJIACCOB JJIEMEHTApHBIX (YHKUMH B IIKOJIBHOM Kypce
MaTeMaTHKH. MeTonuka BBEACHUS CBOMCTB (yHKIMHU: 00NacTh ONpEAETICHUS; MHOXECTBO 3HAYEHHII;

YUCTHOCTb, HCYCTHOCTL, IMNCPUOJUIHOCTDH (l)yHKL[I/II/I; HYyJIn (I)yHK]_[I/II/I; IMPOMECKYTKH 3HAKOIOCTOSIHCTBA,



MPOMEXYTKM MOHOTOHHOCTH;, HauOoJIblllee, HaWMEHbLIee 3HAa4YeHUs. MeToanKa Hu3ydeHHs JHHEHHON
(GYHKIMHY B IIKOJIBHOM Kypce MaTeMaTHKU. MeToanka n3ydeHus KBaJpaTHIHOH (yHKIIMH B IIKOJIBHOM Kypce
MaTeMaTHKH

10. Meronuka M3y4deHHs MOHATHS CHHYCa, KOCHHYCAa, TAHT€HCA W KOTAaHTeHca 4ucna f, CBOMCTB
CHHYyCa, KOCHMHYCa, TaHI'€HCa W KOTaHreHca. Meroauka wu3y4deHus (QYHKOUM Yy = SinXx, y = cosx, UX
cBOIicTB W Tpadu koB. MeToanka m3ydeHUs (QYHKOMHA Yy = tg X,y = ctg X , X CBOWCTB W TPa(HKOB.
MeToanka wu3ydeHHE OOpaTHBIX TpUTOHOMeTpHueckux ¢yHKkuui. @yHkuus y = arccosx. CBolicTaa.
®yukusg y = arcsinx . CpolictBa. @yHkius y = arctgx . CpoiictBa. Oynkuus y = artgx . CpoiicTBa.
Metoauka wu3yueHuss (opMyd TpUTOHOMETpud. MeToauka OOy4YeHHs PpEHICHUIO MPOCTEHIINX
TPUTOHOMETPUUECKUX ypaBHEHUH. DOpMyITBI pelieHus] ypaBHEeHHH. MeTouKa 00yueHst METOAaM PELIeHHUs
TPUTOHOMETPUUECKUX ypaBHEHUH. MeTo1 BBeIeHHsI BCIOMOTaTeIbHOM epeMeHHOi. MeTo1 pa3inoskeHus Ha
MHOXHTENU. MeToinKa 00y4eHus peieHHI0 OJHOPOAHBIX TPHTOHOMETPUYECKUX YpaBHEHUH.

11. Meroauka u3y4eHus MOHATH Mpenena QyHKIMK B TOYKE, HENPEPHIBHOCTH (PYHKIMH B TOUKE,
cBOIcTB mpenenoB. CriocoObl BEIYUCIEHUS MPEIETIOB.

12. Meroanka W3y4yeHHs TOHATHA MPOM3BOJHON, T€OMETPHUUYECKOrO M (PU3MYECKOTO CMBICIIOB
MIPOU3BOJIHOM.

13. Meroauka H3Y4YEeHUS MNapaUIENBHOCTH MPSIMBIX B MPOCTPAHCTBE, MNPSIMON M IUIOCKOCTH.
MeTtoarka n3ydeHus B3aMMHOTO PACIIONOXKEHUS IPSAMBIX B IPOCTPAHCTBE, YIJIa MEKAY CKPELIMBAIOLIMMUCS
npsAMbIMH. MeTonuka M3ydeHUs! B3aUMHOTO PACIIONIOKEHHS NPAMOHW W IUIOCKOCTH, MEPIEHAUKYISIPHOCTH
IPSAMOM U MIIOCKOCTH, NapaJIeIbHOCTh MPSIMO U IMIJIOCKOCTH.

14. Meronuka H3y4eHUS IOHATHS MHOTOIPaHHUKA, IPABUIBHOTO MHOTOTPAHHHUKA, CEYCHHH

MHOT'OI'paHHUKA. MGTOI[I/IKa H3YyUCHHA TCJI BpALICHUA: HUJINHAP, KOHYC, 1Iap.

[Iporpamma o1oOpeHa Ha 3aceaHuy MpueMHoON Kkomuccuu ot 15.01.2025 r.
npoTtokos Ne 1.



