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IlporpamMMa BCTYMUTENBHOrO HCHBITAHHSA [0 HAIMpaBJIEHUIO MOJArOTOBKH
44.04.01  Ilenarornueckoe  oOpa3oBaHue (Maructepckas  nporpamma:
Matemaruyeckoe 00pasoBanue) npu mpreme Ha o0y4yeHue MO mporpammam
MarucTpaTypbl paspaboTaHa Ha (akyJbTeTe MaTeMaTHKH | MH(OPMALHOHHBIX
TexHojoruit ®I'BOY BO «Jlon'Y» B COOTBETCTBHH cO CIIEIYIOIIUMU
HOPMATHUBHEIMHA IOKYMEHTAMH:

— Ilopsmox npuema Ha o6GydyeHuwe mo 00pasoBaTeNbHBIM  [IPOrpaMMaMm
BeICIICr0  00pasoBaHHs —  Iporpammam OakanaBpuaTa, mporpamMmam
CCLIMANNTCTA, — [POrpaMMaM  MarucTpatyphl,  YTBEPXKAEHHBIM  IPHKA30M
Muno6prayku Poccun ot 21.08.2020 Ne 1076 (c u3MeHeHUsAMH);

— Ocolennoctn mpuema Ha 00yYeHHe B OpraHM3aLMK, OCYLLECTBJISIIOLIHE
00pa3OBATENBHYIO [ESTENBHOCTb, MO MPOrPAMMAM OakanaBpuara, nporpamMmam
CMICLHMATIMTETA, MPOTPAMMaM MAarMCTpaTyphbl M MPOrpamMMam MOATOTOBKH HAYYHO-
NEAAroruieckux kaJpoB B aCMUPAHTYpe (aIbIOHKTYpPE), NPELYCMOTPEHHBIE YacTAMH
7 u 8 craten Depepanbhoro 3akoHa ot 17 despans 2023 r. Ne 19-03 «O6
OCODEHHOCTSAX TPABOBOTO PEryJIHPOBAHMS OTHOLICHHH B chepax obpazoBaHusi u
Haykl B CBA3H C npuHATHEM B Poccuiickyio ®enepaumio Jlonenkoi Haponmoii
Pecrry6mixm,  Jlyrauckoit  HapomHoii PecnyOmuku, 3amopoxckoit  o6iacTu,
XepcoHckoi obnacTi 1 00pa3oBaHueM B cocrase Poccuiickoii @Denepanuu HOBBIX
cy6nexroB — Jlonenkoit Haponroii Pecrry6maxu, JTyranckoid HaponHoii Pecry6imku,
3anopoxckolt o6mactr, XepcoHCKOM OGNACTH M O BHECCHHH H3MEHCHMI B
OTAC/IBHBIC 3aKOHOIATE/IbHBIE aKThl Poccuiickoii @epepalivy, yTBEpsKIEHHbIE
npuka3oM MunoOprayku Poccun ot 01.03.2023 Ne 231;

— [IlpaBuna mnpuema B denepaibHOE TOCYIApPCTBEHHOE OHOIKETHOE
obpazoBarenbHOe yUpexIeHHE BBICIIIETO oOpaszoBaHusi «JloHeukuii
FOCY/apCTBEHHbIH yHHBEPCHTET» Ha 00y4eHHe N0 00pa3oBaTENLHBIM IPOrpaMMam
BLICLUETO 00pa3oBaHKs — MporpaMmaM GakajaBpuaTa, mporpaMMam CIeLHaJIMTETA,
nporpammam Maructparypsl B 2023 ropy;

— @e/epanbHbI IOCY/[APCTBEHHBI 00PA30BATENBHEIM CTAHAAPT BBICLIETO
00pa3oBaHysl — MAarucTparypa 10 HAIpPABICHHIO TOATOTOBKH 44.04.01 Ilenaroru-
yeckoe 0bpazoBaHKe, YTBEPHKICHHBIH PHKa30oM MunucTepeTBa 00pa3oBaHust ¥ HAYKH
Poccuiickoii d)euepaunn ot 22.02.2018 Ne 126 (¢ H3MEHEHUSAMH 1 JIOIIOJIHEHHSIMH ),

— OcHoBHas 00pasoBaTe/ibHAs MPOrpamMMa BBICHIEr0 OOpasOBaHUS MO
HalpaBlIeHHIO  NOArOoTOBKH  44.04.01 Ilenarornyeckoe  oGpasoBaHue
(Marucrepckast mporpamma: MaremaTHdeckoe o0pa3oBaHue).

Paspaborunk mporpammsr: E.W. Ckada 3aBemyrommii Kadenpoit BBICILE
MAaTeMaTHKM W METOJMKH IPENOJABaHHs MaTeMATHKH, JOKTOP NEIarorHYecKuX
Hayk, npodeccop.

[lporpamma yTBepkneHa Ha 3acefaHuu YueHOro coseTa baxynsTera
MATEMATHKH U MHPOPMAILIMOHHBIX TeXHOIOrKH o 23 Mapta 2023 r., nmpotokon Ne 7.

' A

Hekan daxynbreTa MaTeMaTHKH
1 MHQOPMALIMOHHBIX TEXHOJIOTHIA,
A-p (u3.-MaT. HAYK, TOLEHT

H.A. MouceeHko

(Al
3aBemyrommuii kadeapoit BeICIIEH MaTeMaTUKH
U METOJUKH NPENOAaBAHNS MAaTEMATHKH,

JI-p TIeHl. Hayk, podeccop {’//i/f/’_\EH Cxada
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1. OBIIME MOJIOKEHMS U IMTOPSIOK ITPOBEIEHUS
BCTYIUTEJbHOTO UCIIBITAHUSA

Llesib BCTYNUTENBLHOTO MCTIBITAHMS MO HANPABIEHUIO MOATOTOBKU 44.04.01
[lenarornueckoe o6pasoBanue (Marucrtepckas nporpamMma: Maremarudeckoe
obpasoBanue) mpu TmpHeMe Ha o0y4eHHe MO MNPOrpamMMaM MAarucTpaTypbl —
BbUIBUTH ~ YPOBEHb  OBJIQICHHS ~ @OMTYpHEHTaMM  YHHUBEPCAJbHBIMH  H
NPOPECCHOHAIBHBIMY KOMIIETEHIUSIME OakajaBpa.

3AJJAYM BCTYNHUTENBHOrO HCIIBITAHHS:

— BBIBUTEL YPOBEHbL OOIIE MaTeMaTH4ecKOil W IelaroruyuecKoil KyJibTyphl
aOUTYPUECHTOB, TIOCTYNAIOIIMX B MATHCTPATYPY;

— ONpeneNuTh CTCNEHb BIAACHUA TEOPUEH M METONMKOH 0O0y4eHus
MareMaTHKe, KOTOphle OOCCIEUMBAIOT COAEPXKATENBHBEIM KOMIIOHEHT
IIOArOTOBKHM BBIIYCKHHKA K IPOMOJDKEHUIO O0YYECHHUsI B MarucTparype no
nanpasienuio 44.04.01 Ilemaroruyeckoe oOpasoBanue (Marucrepckas
nporpamma: Maremarudeckoe 00pa3oBaHue);

— JWardHoCTupoBarb  YpPOBEHb 3HAHUH o BCCM (I)yHﬂaMeHTaﬂbe[M
MAaTEMAaTHUYCCKUM OJUCLHMITIIMHAM.

K mnpodunbHOMYy 3Kk3aMeHy 10 HanpaBlI€HUIO TMOATOTOBKU JIOMYCKAIOTCS

JUla, UMMEIHUE JUITIIOM 6aKanaBpa HUJIK ClICLHUaJIUCTa.

@opMOI BCTYNUTEILHOIO UCHBITAHHS AJIsl OCTYNAKOIIMX B MarucTparypy
SIBJISIETCS TIMCBMEHHOE TECTUPOBAHUE, KOTOPOE OYJET MPOXOAUTH OUHO U (UiH) ¢
HCITOJIB30BaHUEM JUCTAHILIHOHHBIX TEXHOJIOTHH.

IIporpamMmma MpOQHILHOIO 3K3aMEHa B MArucTpaTypy MO HaNpaBlICHHIO
44,04.01  Ilemarormyeckoe  oOpaszoBanwe  (Marucrepckas  nporpamma:
MaremaTryeckoe 00pa30OBaHUE) HHTETPUPYET IPOrpPaMMbl (yHAAMEHTAIbHbIX
MaTeMaTHYECKUX AUCLHUIUIMH «OCHOBBI JUCKPETHOM MaTeMaTuku», «Anredpa u
TGOpHH YHUCECIT», «Maremaruueckas JIOTHKa», ((FGOMeTpI/Iﬂ», «MaremMaTH4ecKuit
aHAIU3» U JUCUMIUIMH [ICUXOJOrU-TIEJArOrMYeCKOi HarpaBiaeHHOCTH «MeTroauka
o0yueHus matematuke», «llenaroruka», «Ilcuxomorusy.

2.0CHOBHOE COAEPKAHHUE NPOI'PAMMOBbI
BCTYIIUTEJbBHOI'O UCIIBITAHUSA

Pa3znen 1. AnreGpa u Teopusi 4ucen

1. Onemernmovr MameMamu4ecKol I02UKYU, MEOPUL MHONCECNE, KOMOUHAMOPUKIL.
IlonsTrie BeicKa3biBaHUA. BbICKasbiBaTelibHAsA IepeMeHHas. OCHOBHBIE JIOTHYECKHUE
CBS3KM M JIOTMUECKWE OINEpald Hal BbICKasbiBaHUsIMH. DopMyisl  anredpsl
BBICKA3BIBAHMI M UX JIOTUYECKUE BO3MOXHOCTH. PaBHOCHUIBHBIE (OPMYJIBI.
TaBronorun u npoTuBOpeuMs. 3akoHbl Jorukd. [lpenukarel. ToXxIECTBEHHO
WCTUHHBIEC, TOXICCTBEHHO JIOXKHBIE Mpeaukarsl. OOMacTe MCTHHHOCTH MMPEAUKATA.
Jlornueckue onepauun Han npeaukaTaMu. OONacTh UCTUHHOCTH  OTPULAHUS,
KOHBIOHKLUY, JIU3BIOHKUUM, WMIUIMKALMY, SKBUBUICHUUU JBYX [PEIUKATOB.
KBaHTOpHBIE OnepaLu Hajl peAHKaTaMHU.
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MHoxecTBo. OTHONIEHMS MEXITYy MHOXKECTBAMM, MX CBOMCTBA. Orneparuu Haj
MHOXECTBAMH M HX CBOWCTB2. [lekapToBo nmponspezieHHe MHOxecTB. COOTBETCTBHS,
CBOHCTBa COOTBETCTBUH. Cyneprnosuuus coorBeTcTByH. OYHKIMHN, OTOOpaXKeHMsI.

buHaphbie oTHOWIEHKs. OTHOIIEHYE SKBUBAIICHTHOCTH H pasGHeHHe MHOKECTBA
Ha Knacchl. DakTOP-MHOMXECTBO. Teopema O CBA3M OTHOIIEHMS SKBUBAICHTHOCTH H
pa3OMeHHs MHOXKECTBA

Pasiin4Hbie BUJIbI COSAMHEHNH 2JIEMEHTOB H HX KOJIMYECTBA.

2. Ocnosnvle anzebpauyeckue cmpykmypol. JnemeHnol meopuu epynn, Koaey u
nonei. Yucnoeswvie nons.

Anrebpanueckue onepanu u anreOpel. BuHapHbie omepanuu W MX CBOMCTBA.
Onpeienenye, npuMepsI u npocTeiinme cpoiicTea rpymm. I'pynmb peoOpa30BaHUIA.
Honcranosku. IToArpymmisl IPyNmel, CMeXHBIE KIACCHI TPYNIIBI [0 TOArPYIIIE.
Hopmanbhbie nemurenmd. Ilpuvepst. Koweunsle rpymmsi Mopdusmsl nomyrpym,
rpymn. OCHOBHBIE T€OPEeMBI 00 H30MOP(HU3MAX MOTYTPYIIII, TPYTIIL.

Onpenenenue, mpuMeps! U IpocTelilme CBOMCTBA KoJel u moxeit. IToxkosua 1
Hzeassl. Yucnosble konblia u nosist. Haumensliee yuciooe nore. Mopdusmsl konerl,
nosiei. OCHOBHbIE TEOPEMBbI 00 H30MOP(MH3Max KOJIELL, MOJEH.

3. Bexmoprole npocmpancmea. Eexaudosst  mpocmparcmea. Onpenenenne,
MPUMEPbl M NIPOCTEHINWE CBOMCTBA JIMHEHHBIX (BEKTOPHBIX) TIPOCTPAHCTB.
ApH(METHYECKOE N-MEPHOE BEKTOPHOE MPOCTPAHCTBO HaJ JAHHBIM MOJNEM M €ro
CBOHCTBA. JIMHEHHas 3aBMCHMMOCTh BeKTOpOB. CBOMCTBA JIMHEIHOI 3aBUCUMOCTH,
0a3nc M pasMEpHOCTh KOHEYHOMEPHOTO BEKTOPHOTO HPOCTPAHCTBA. Onpenenenue u
CBOHCTBa MOANPOCTPAHCTBA JIMHEHHOrO MpOCTpaHCTBa. JIuHeiHas o0oIouKa M ee
CBOKCTBA. basuc ¥ pasMEPHOCTH KOHEUHOMEPHBIX JIMHEMHEIX TIPOCTPAHCTS. Marpuna
mepexona or ongHoro Oasuca K apyromy. M3oMopdusM JHHEHHBIX IIPOCTPAHCTB.
Ornpenenenre ¥ CBOMCTBA EBKIMAOBA NPOCTPAHCTBA. M3oMopdusM  eBKITHIOBBIX
IIPOCTPAHCTB.

4. Cucmemer unetinolx  ypasnenui. Mampuyor u onpedenumeny. CucTeMbl
JIMHEHHBIX  YpaBHEHWH. OIeMeHTapHble NpeoOpasoBaHMs YPABHEHHN CHCTEMBL
PaBHOCHIIBHBIE cHcTeMBbl. Meton [aycca pelieHusl CHCTEM NHMHEHHbBIX YpaBHEHUH.
OmHopo/IHbIe CHCTeMBI JIMHEHHBIX ypaBHEHHH, (byHIaAMEHTaIbHAs CHCTEMA PELLIEHUIA.
Chi3b Mexaly peleHusaMH HeomHopoxHoid CJIY v cooTseTcTBYROMIEi OJIHOPOJIHOM
CJ1Y. Panr marpunbl. Pasnidnbie cnoco6sl BRIYMCIIEHHS paHra marpulbl. Kpurepuii
cosmectHocTH CJIY (teopema Kporexepa-Kanemm). [eiicTBus Han MaTpULIAMH U UX
CcBOMCTBA. OrpelenuTens KBAJAPATHOW MAaTpHIBI M €ro CBOMCTBA. BbrumcicHue
onpenemureneii. OOpaTHas Marpuia M ee BRIUHCIEHUE, Kpurepuii obparumoctu
KBa/IpaTHOM MaTpuusl. Pasimynble Metoasl pemenus CJIY ¢ KBaJ[paTHOM MaTpuLeii
(metox "aycca, MaTpr4HbIi MeTon, MeTon Kpamepa).

5. Jlunetinvle  omobpancenus. Onpenenenvie JMHEHHOrO npeobpa3oBaHus
(uHekHOro  omeparopa). JIvHelHble —oOmepaTopsI KOHEYHOMEPHBIX  JIMHEHHBIX
NMPOCTPAHCTB. PaHr U negext, aapo u obpas uHeHHOro onepatopa. CBs3b MEXIY
MAaTpULIAMHU JTHHEWHOTO ONEPATOPa OTHOCUTENLHO Pa3IMUHBIX 6asicoB. CoBCTBEHHBIC
BEKTOPBI H COOCTBEHHbIE 3HAYEHHS! ITHEHHOTO OIIepaTopa.

6. Teopus demimocmu & konvye yenvix uucen. OBIACTH LEIOCTHOCTH. ITpumepsi.

ObpaTuMble ¥ aCCOLMMPOBAHHBIC AMEMEHTH OBJACTH HETOCTHOCTH. Henumocts B
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00JIaCTH LIEIOCTHOCTH M €€ CBOMCTBA. HOJI 1 HOK nByx snmemeHToB 00m1acTH
LIEJOCTHOCTH W WX cBoiicTBa. EBKimnoBel komblia. AsroputM EBximmna s
Bbrurciienns HO/L B eBini0BoM kombLie. OCHOBHAs TeopeMa apu(QMETUKH,

7. Teopus cpaenenus. [JQuopanmoest ypasHenus. CpaBHeHMS M HMX CBOMWCTBA.
Oynkums Diinepa. Teopems! Diinepa u Gepma. JIuneiinsie CPaBHEHUS! U METOJIbI HX
pewenns. JInopaHToBbl ypaBHeHHs 1-0if CTENMEHH C JBYMS HEM3BECTHBIMM M UX
LIC/IOYHUCIICHHBIC PELICHUS. APHOMETHYECKUE NPUIIOKEHNA TEOPHH CPABHEHMIA: BHIBOLL
NMPU3HAKOB ~ JICIMMOCTH,  ONpCAENICHHE JUIMHBI  [epHOAa MNpd  OOpAlleHHH
OOBIKHOBEHHOIT IpOOH B IECATHYHYIO.

8. Teopust MHO204NEHO6 OM OOHOT U HECKONbKUX NepeMeHHbIX. MHO20IeHbI HAO
YUCTOBLIMU NONAMU.

MHorouieHs! 0T 0/1HO# HepeMerHOi. Kopau MHOro4/IeHa. Teopema besy. Cxema
l'oprepa. Pasnosenne MHOrOwIeHa 110 CTENEHSM JHMHEHHOTO BywIeHa, JleMMOCTh
MHoOrowieHa u ee cBoicrsa. HOJZl, HOK MHOrowIeHoB u ¥X CBOHCTBA. AJNTOPHUTM
EBKMIa. MHOrOWIeHb! Ham I0JEM KOMIUICKCHBIX umcel. (OCHOBHAS TeopeMa
anreOpel. PasnokeHue MHOIOYICHA HaJl MOJEM KOMIUIEKCHBIX YHCEN Ha JIMHCHHBIC
MHOXHTEU. Teopema Buera. MHOrowieHbl Haj TONEM NeHCTBHUTENBHBIX YHCEL
Henpusoaumble Ham mosieM JIEHCTBHTENBHBIX YHCEl MHOTOWIEHBL PazjioskeHue
MHOTOWIEHA HaJ TMONEeM JCHCTBHMTENbHBIX YHCE] HA HENPHBOJMMBIC JIMHEHHBIC
MHOXHTE/IH U MHOXHTENM BTOPOH CTENEHM C OTPULIATENIBHBEIM JMCKPUMMHAHTOM.
MHorouseHbl Hajl MONEM PaLMOHATBHBIX uncesl. Teopema 0 paLHOHATBHBIX KOPHSIX
MHOIO4ICHa ¢ LEJIBIMH KO3(pduLmenTamu. JlocTaToqHOe YCIOBHE HEPUBOIUMOCTH
MHOTOYICHa C LENBIMU KOX(POUIMEHTAMH HAJ KOJILLIOM LEJBIX uuces (Hai rojeM
paLMOHANBHEIX YKcen) (KpuTeprii Dil3eHInTeiHa).

[IpocTsie anrebpandeckyue pacIMpeHHs N0OJeH U X CTPOeHHs. AJreGpandeckue
yncna. MuHuManbHBIA  MHOrowieH. OCBOGOXKIEHWE OT HPPAMOHATBHOCTH B
3Hamenarene. [lose anrebpandeckux yuce.

MHOrOWICHB OT HECKOJBKHX MEPEMEHHBbIX. CHMMETPHYECKHE MHOTOYJICHBI.
OcHoBHasi TEOpeMa 0 CHMMETPHYECKHX MHOTOUJIEHAX.

9. Ocrosmble  wucnosvie cuchiemvl. AxcroMbl [leaHo.  AKCHOMAaTHYECKOE
OIpPCAC/ICHUE CHCTEMBI HATYpaJIbHbIX 4YHCell. [IpuHUMI TONHOM MaTeMaThyeckoii
MHIYKUMH. CJI0OKEHHE M YMHOXEHHE HAa MHOXKECTBE HATYPAJBHBIX YHCE M HX
cBOHCTBA, OTHOLLEHHE TTOPAIKa HAa MHOKECTBE HATYPAJIbHBIX YHCEI U €10 CBOMCTBA.

AJreOpanveckas MOTUBHPOBKA PACILUMPEHHS MHOECTBA HATYPANBHBIX YHCEI.
IMpunuun  MuHMManbHOrO  pacluMpenus. OnpeneneHue,  CyLIECTBOBAaHHE M
€IMHCTBEHHOCTD KOJIbLIA LIENIBIX Yhcell. JIeHCTBHS Ha MHOMKECTBE LEIbIX YHUCET M UX
cBOHCTBA. OTHOLIEHHE TOPS/IKA Ha MHOMECTBE LIETBIX YHCEIT U er0 CBOWCTBA.

AﬂreﬁpawleCKaﬂ MOTHBHPDOBKA  PACIHIMPEHHs  KOJbLlAa  LEJBIX  YHCEl.
Ormpenenenne, CylmeCTBOBaHHE W ©IMHCTBEHHOCTh IOMS PAIlMOHATIBHBIX YHCE
CBoiicTBa TONS pAalMOHANBHBIX upicen. JIEHCTBUS Ha MHOXECTBE PAHOHAIBHBIX
YnCel M MX CBOWCTBA. OTHOLIEHHE MOPSKA HA MHOMECTBE PALMOHATBHBIX HHCEN K
€ro CBOMCTBA.

Anrebpanyeckas MOTHBHPOBKA DaCLIMpPEHUA MONS PAIHOHAIBHBIX HHCEL
QyHIaMeHTalbHbIE —TOCTENIOBATENFHOCTH W MX  cBoictBa. Meron Kantopa
MOCTPOEHHS TI0JIA JeHcTBUTENBbHBIX uncen. Ceuennst Jenexnnna. CBoicTBa ceueHuii.,
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Meron JlenekuHpa mocTpoeHHs MONs AeMCTBUTENBHBIX umcen. CBoMcTBa 110715
JEHCTBUTENIBHBIX yucen. JIeWCTBHS Ha MHOXKECTBE JCHCTBHMTENBHBIX YMCEN HX
cBoiicTBa. OTHOLICHME MOpsSIKAa HAa MHOMKECTBE JEHCTBHMTENBHBIX YHCEN H €ro
CBOMCTB.

AnreOpanyeckas MOTHBHUPOBKZ DPAacIUMpeHHs TOJs AEHCTBUTENIBHBIX YHCEl.
Ornpenenenue, CyLIECTBOBAHME M EAMHCTBEHHOCTh TIOJSI KOMIUIEKCHBIX YHCEI.
CaolicTBa MOJIS KOMILIEKCHBIX YKCEI.

AnreOpanveckas M TPUrOHOMETpUYECKas (OPMbl KOMILIEKCHOIO YKCIIa.
JICHCTBHA HaJl KOMIIIEKCHBIMH YHCIIAMH, 3aJAHHBIMU B TPUTOHOMETPHYECKOH (opme
(yMHOXEHHE, NeJieHHe, BO3BEAEHHE B HATypalbHYIO cTeneHb (dopmysna Myaspa),
M3BJIEYEHHE KOPHS HATYPAILHOMN CTENEeHH U3 KOMIUIEKCHOro uucia). [lepsoobdpasHbie
KOpHH. I'eOMeTprYecKas MHTEpIpeTaLys KOPHS HATYPabHO! CTENEHH U3 CIUHHULIBI U
13 IPOU3BOJIBHOIO KOMILIEKCHOTO YHCIIA.

Pazpnen 2. 'eomeTpus

1. Onemenmur 6exmopHoul anzeOpei. BEKTOPHOE MPOCTPAHCTBO. YMHOXKEHHE 2 U
3 U OONBIIErO0 YHUCIa BEKTOPOB, CKASPHOE, BEKTOPHOE, BEKTOPHO-CKASIPHOE H
BEKTOPHO-BEKTOPHOE TPOM3BENIEHUs BEKTOPOB. Pojb, 3HAYMMOCTH BEKTOPOB IpH
U3YYEHHUH F€OMETPUH, B aKCHOMATHYECKOM NTOCTPOCHUH HAYYHOTO 3HAHUSL.

2. Ananumuueckas 2eomempus. MeTol KOODIUHAT Ha IUIOCKOCTH H B
NPOCTPAHCTBE. VYpaBHEHUS, MX TI'eOMETPUYECKOe UCTOJKOBaHWe. YpaBHEHHS
[UVIOCKOCTA W TPAMOH B TNPOCTPaHCTBE. B3auMMHOE pacroNioKEHHE NPAMBIX H
IUTOCKOCTEH B MpocTpaHcTBe. KprBbie M MOBEPXHOCTH BTOPOTO MOPAIKA.

3. Juhgpepenyuanvnas ceomempus. I'eoMeTpusi MIOCKUX U MPOCTPAHCTBEHHBIX
kpyBbIX. CONPOBOXKIAIOIIMI TPEXTPaHHUK KPUBOW. YDPaBHEHHs KacaTeJbHOM,
IIaBHOM HOpMaiM, OMHOpPMaIM, CHPSAMIISIOLIEH, CONpHUKacarolieiics U HOpMaIbHOM
wiockocted. PopmyJisl Opene. KpuBu3Ha U KPyYEHUE KPUBOM.

IlosepxHoctu. Ilapamerpuszanus. KacarenbHas IUIOCKOCTh M HOpPMAIb K
noBepxHocTH. IlepBas kBajgpaTiuHas Gopma U e€e NpuiaokeHus. ([MHa juHMI Ha
TIOBEPXHOCTH, YOl MEXIY JIMHUSIMH HA TIOBEPXHOCTH, IUIOMIANG TOBEPXHOCTH.).
Bropas xBamparuuHas ¢opMa noBepxHOcTH. KpuBH3HA JIMHMIA HA TOBEPXHOCTH.
KpuBu3Ha noBepXHOCTH. 3aMeyaresibHble JIMHUM Ha IIOBEPXHOCTH. BHYyTpeHHss
reOMETPHS IOBEPXHOCTH.

4. Ocnoganusa 2eomempul.. AKCUOMATUYECKUM METOJ MOCTPOECHUS I'€OMETPHHU.
Tpebosanust k cucreme akcuom. Cucremsl akcuoMm ['misOepra, Beiins. ['eomerpus
JlobaueBckoro. Mcropuueckass 3HaYMMOCTb. HenpoTHMBOpEUMBOCTL  IeOMETPUH
JloGaueBckoro. OOmee W pasHuHOE B TEOPHUH TMapaUIeNIbHBIX HA IIOCKOCTAX
EBxnupaa, Jlobauesckoro u Pumana.

Pazgen 3. MaTtemaTHYecKHH aHAJIU3

1. Bseoenue 6 mamemamuyeckuii ananuz. [IpeaMer mMateMaTH4eCKOro aHausa.
GOynxim. Kommosnuus ¢yHkumit. Apudmerndeckue JeHcTBUS HaJ (QYHKUHMSIMH.
YrcioBkIe IOCIeI0BATENEHOCTH U UX TIPEIeNt, OATOCIIEI0BATETEHOCTH.

EnuncreenHocTs mpenena. Teopema o0 mpeneie MOANOCIHEIOBATEIBHOCTH.
[lpenen dyukuuu. ApudMeTHyeckde JACHCTBHS C  IOCIEAOBATENBHOCTAMH U
byakiuamy, umverommmu npeaen. Teopema [eiine. Kpurepuit Kowmm. Ilpenen

cynepriosunuy - Gyuximit.  Ilpemenpueii  mepexon B HepaBeHcTBax. [lepBrrii



3aMeyvarelbHbIN [Ipeell.

becKkOHEYHO Manble IOC/IENOBATENBHOCTH, WX CBOMCTBA U CpaBHEHHE.
BeckoHeyHo OoibllMe NOCIEIOBAaTEIBHOCTH M MX CBOMcTBa. Ilpenen MOHOTOHHOM!
nocnenoarenabHocT. Yucio e. Teopema bonsuano-Bedepurpacca.

HenpepsIBHOCT, (QYHKIMH B TOYKE M Ha MHOXKECTBE. ApHUMETHYECKUE
OTiepallid HaJl HENpephIBHBIMH (QyHKIMAMH. HenpepbIBHOCTE  CyNEpHO3ZHLMH
(yHKupi,

CrolicTBa (QyHKLIMH, HEMPEPHIBHBIX Ha OTpe3Ke. 1€OpeMBl O MPOMEXKYTOUHBIX
3HAYEHUSX (QYHKIAH, O HEMPEPBIBHOCTH 0OpaTHOW (YHKUMH K MOHOTOHHOH, 00
OIPaHMYEHHOCTH, JIOCTHXKEHMM  HAMOOJIBILETO W HAWMMEHBILETO  3HAYEHUH,
PaBHOMEPHOM HETPEPHIBHOCTH.

2. dughghepenyuanvroe ucuucnerue yHkyuu 00Hot nepemenHou. 11porusBoaHas
1 aubdepeHUdal, UX FeOMETPUYECKUA M MEXaHUYECKUM CMbIC/. HenpepslBHOCTE
maddepeHiupyeMoii yHkuud. JuddepeHUpoBaHUE CIIOKHOH, MapaMeTpPUYECKH
3aJaHHOM  (QyHkuMd. IIpou3BomHBIE W JTU(Q(GEPEHUMATBI  BBICIIMX I[IOPSIKOB.
MexaHudeckuit CMbIC BTOPO# MPOXU3BOIHOM.

OcHoBHBIE TeopeMbl JUMGEPSHIMATEHOTO HCYHUCICHUS M HX TPHIIOKEHHS.
Teopembl @epma, Jlarpamxka, Komm. Ilpauna Jlormranga. @opmyna Teitnopa u ee
NpUMEHeHHe K UCCIeNOBaHuI0 (QYHKIMM M BBIYMCIEHHIO NpesenoB. Mccnenosanue
GyHKIMA HA MOHOTOHHOCTB. DKCTPEMYM, HEOOXOOUMOE M JOCTATOYHBLIE YCIIOBHS
skcTpeMmyMa. Haxoxienie HauOONBIIMX U HAMMEHBIIMX 3HaueHuH QyHKLIMU. Touku
neperu6a. Haxmonusle acumntotsl GpyHkimu. [Toctpoenye rpaduka.

DreMeHTapHbIe PYHKIMH, UX HENPEPLIBHOCTD U AU HEPEHLHPYEMOCTb.

Kpusas. CrnpsamiseMocTh HenpepbiBHO AU(GhEpeHIMpYEMOl  KpUBOH U
(hopMyJia BIUUCIIEHHS [JTHHBI.

3. Unumezpanvroe  ucuucienue  QyHKyuu  OOHOU  nepemenHol.  3ajauva
BOCCTAHOBJIEHHMS (DYHKIMM 10 ee Tpou3BoAHOM. IlepBooOpasHas —(yHKIu,
HeOompeIeNIeHHbI MHTEerpal U ero coiictea. Meton MHTErpupoOBaHUsA IO YacTAM H
METOl 3aMEHBl TMEPEMEHHOW. MeEToAbl MHTETPUPOBAaHHSA  PAlMOHAIBHBIX M
HPPAIMOHANBHEIX (DYHKITHHA.

OnpeneneHHBI UHTErpaIL. 3a1ayd, NPUBOAMIIME K IOHATHIO OINpEIEICHHOIO
unrerpaia. Cymmsr lapOy, ux cBoiicrBa. Kputepuil MHTErpHpyeMOCTH (yHKIHH.
Kiaccel maTerpupyembix GyHkimil. OCHOBHBIE CBOMCTBA ONPENEIEHHOTO HHTErpaa.
WHTerpan ¢ rnepeMeHHbIM BEPXHUM TPENEToM U €ro CBOMCTBA — HENPEPBIBHOCTH U
mibdepennpyemocts. Tlepsas Teopema o cpennem. @opmyna Hetotona-Jleibnuua,
WnrerpuposaHpe 1Mo 4acTsM M 3aMEHON NepeMEHHOM.

HecoGcrBennbie  uHTerpayibl.  OmnpeneneHne HECOOCTBEHHBIX WHTErPaJioB.
TMpu3HAKK CPABHEHMs [IJIsi MHTErPATIOB OT HEOTPULATEBHBIX (YHKLMH, AGCOMOTHAs
1 YCJIOBHAS CXOIUMOCTh HECOOCTBEHHBIX HHTEIPAJIOB.

4. Paovl. UuciioBoll pajg W ero uacTUuHble cyMMbl. CXxopsiuecs psbl.
Heobxomumoe ycioBue cxomumoctu psga. ['apmonwdeckuit psn. Kputepuii Ko,
Kpurtepuit cXOIMMOCTH MOAOKUTENIBHOrO psia. [lpusHaku cpasHenus, Janambepa,
Ko, wunterpanbHeiii npusHak Maxiopena-Komm. 3nakouepemyrommecs: psijipl.
Teopema JleiiOuua. AGCONIOTHO U YCIIOBHO CXOASAIIMECS PAIEL.
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DyHKUMOHAIBHBIC  [OCIEIOBATELHOCTH 1 panbl.  O0MacTb  CXOAMMOCTH.
PaBHOMepHast cxomumocTs. Ilpusnak paBHOMeEpHOH cxomMMocTH Beiiepirrpacca.
CBoiicTBa PABHOMEPHO CXOAIIETOCS psina: HENPEPBIBHOCT CYMMBI, MHTETPUPOBAHHE
¥ nitddepeHpoBanue.

Crenennple psimpl. Teopema AGess. Wureppan u pagumyc cxomumoctw.
PaBHOMepHas CXOIMMOCTh, HHTErpHpOBaHKE U maddepentmpopanme. Psn Teitnopa.
PasnoseHne yieMenTapHBIX (YHKIWI B CTeNeHHOM psyi,

Psnpl @yphe 10 TPUrOHOMETPHYECKOH CHCTEME (ynxumii. Teopema JIummumua,
PasjioxeHne Kyco4HO-IIaaKoi Gynakuuu B psam Dypse. Teopema ®eiiepa.
Hepasencrso Beccers u pasenctso [Tapcesais.

S. Qynryuu  Heckonbkux nepemennvlx. DYHKIAM HECKONBKHX MIEPEMEHHBIX,
MPEJEN ¥ HEMTPEPLIBHOCTE.

YactHbie mpousBomHble W muddepeHiman, ux FEOMETPHYECKUNA  CMBICI.
Heobxomumoe 1 pocrarounoe  ycmosus mupdepentypyemoct.  KacatenpHas
IUIOCKOCTh.  JInchepeHIpoBaHNe  CIIOKHOM  (yHKIHMH, MHuBapuanTHOCTE  (OpMBI
neporo jugppepennyana. YacTHble NPOM3BOAHBIE U AU(GEPEHIMATBI  BBICIIMX
nopsaaxoB. @opmyna Teitmopa. Be3ycnoBHbIit OKCTPEMYM, HEOO0XOIuMoe U
AOCTAaTO4HbIC yCIIOBUSL. Y CIIOBHBIA OkcTpeMyM. Teopema Jlarpamia.

HurerpansHoe ucdncnenue QyHKIUM HECKOIBKUX NEPEMCHHBIX. MI3MepHuMbIe 10
JKoprany MHOxecTBa M HX CBoMcTBa. Ompesenenue KpaTHOro HHTErpaga Io
Mapajieyieliuney u >OPOAHOBY MHOXKECTBY, €ro BBIYMCICHHE CBEIECHHEM K
NOBTOPHOMY (Teopema PyOunwm).

IIpunoxerne onpeseIeHHOr0 WHTerpana. BHUMCIEHHe MIOMmANeH ILIOCKHX
GUryp B JEKapTOBBIX M MONAPHBIX KOOpMHaTax. BeluucineHne o0BEMOB Ten
BpamicHus.  Ilpunumn — Kasanbepu.  BblumclieHMe  JUIMHBI  IVIA/IKOM JYTH.
Anddeperumnan gyru. JIBoiHON wuHTErpan B MOJIAPHBIX KOOpAHHATax. TpoitHoi
MHTErpaJl B CPepruyecKoil M LIMIMHAPHYECKOH CHCTEMAax KOOpUHAT.

KpuBonuHeiitbie nuTerpaibl nepBoro W BToporo pora no ragKon KpuMBOH W
(opmybl vx Beraucienus, ®opmyna I puHa-OCTPOrpasckoro U eé cie/ICTBHS.

6. Jupdpepenyuanvroie VpaGHeHus. 3aaun, NPUBOJSAIINE K
Iu(QepeHIIATBHEIM YpaBHEHHAM. OCHOBHbIE THITBI AUt hepeHIHaIbHBIX YPaBHEHHUI
[IepBOro nopsimka. Teopema CyIIECTBOBAHUS U €IUHCTBEHHOCTH PEILICHHS yPABHEHHS
IEPBOIO MOPSKA.

JlupdepeHipanbHble ypaBHEHHs BBICIIMX MOPAIKOB. Y PABHEHHS, JOITyCKarOIIIke
MOHWKEHNE TIopsaKa. CBEACHNE YPABHEHMS! [1-OT0 MOPS/KA K HOPMAIBHON CHCTEME
YPaBHEHUHA.

Jlnneiibie  ypaBHeHHA. [IPOCTPaHCTBO —peEILEHMit OIHOPOIHOIO JIMHEHHOIrO
YPaBHEHHUs 71-TO nopsijka. PyHIaMEHTaIbHbIE CHCTEMbI PEIleHHH, obliee pelleHue,
BpoHCkHaH. ®opmyiia SAxobu-Octporpasckoro,

HeonnopoaHoe nMHEHHOE ypaBHEHHE, CTPYKTypa OGIIero pewienus. Meton
BapHalliy  MOCTOAHHBIX  PEILCHWS JIMHEHHBIX YPaBHEHUH €  MOCTOSHHBIMH
K03 PHLIEHTaMH,

Pazaen 4. Metoauka oGy4yenust MaTeMaTuke

1. Ilpeomem meopuu u memodurxu mamemamuueckozo obpazosanua. Tlpeamer
METO/IMKY O0YUEHHS MATEMATHKE, CBA3b METO/IHKH 00y4CHHA MaTeMaThKy C APYTHMH
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HayKaMH, LIEJIM 1 OCHOBHOE COZIEpKaHUE 00YUEHUS MATEMATHKE B LIKOJIE.

2. Mamemamuueckoe o6pazoeanue 6 cospemennoli  uikone. CoBpeMeHHOe
COCTOAHME LLUKOJBHOIO MaTeMaTHYECKOro OOpasOBaHHUSA: polb MAMeMamuieckozo
00pazoeanus ¢ COBPEMEHHBIX 0OPa30BATENBHBIX CHCTEMAX, OCHOBHBIE HaIpaBJIeHUs
OOHOBJIEHHS  IIKONBHOTO  MaTeMaTHYECKOro obOpasoBaHusi  (rymaHM3auus,
FyMaHUTapu3alsl, ypOBHEBAA U NPOGIIIBHAS JMbhepeHIMaLs, MHTErPalHs M Ap.) 1
M3MCHEHHE €ro nenei (or oOydyalomyX, BOCIIMTATEJLHBIX H PAa3BHBAIONIMX K
IPOTHOCTHYECKHM, MHPOBO33PEHYECKHM, JTHYHOCTHO-OPHEHTHPOBAHHEIM,
KOMIIETEHTHOCTHBIM).

3. Ipoyecc obyuenus mamemamuxe kax 0OurH u3 6U008 0OPAZ0CAMENLHOZO
npoyecca. OCHOBHbIE JTaIlbl IIpolecca 00yYeHw s MaTeMaTyke., [[PUHLMbI THIaKTHKY
B COBPEMEHHOM MaTeMaTU4eCKOM 00pa30BaHuMH.

OcHoerble  mMemoObl,  UCHOTbIYeMble 6  WIKONbHOM — MAMEMAMUYeckom
obpasosaruu. Tlpodnema METOZI0B HA COBPEMEHHOM JTAle PasBUTHS IIKOJBHOMO
MaTemarnyeckoro oOpasosanus. Kiaccudukanuum MetonoB. Hayumvie memoow: 6
obyuenuu mamemamuxe: aHAIN3 U CUHTES, CpaBHECHME M aHajorus, o000ILeHUE,
abCTparupoBaHke M KOHKpeTHsauus. Mamemamuyeckue memoobi u Memoouxka iux
UCNnoNb306aHus B O0YYCHMM MaTeMaThKe, OCOOEHHOCTH HCIIONB30BAHMS METONa
MaTCMaTHICCKOr0 MOJCIHPOBAHUS B IIKOJIBHOM Kypce MAareMaTHKH. Memoowl
O6YueHUs. € WIKONbHOM Kypce MAmeMamuKyu; MeTOMIbI OpraHu3aluy (CIIOBECHBIE,
HAIJISHBIE M NPAKTUYECKHE), CTHMYJIMPOBAHUS U KOHTpons. Cpedemea obyuenus
mamemamuxe. Knaccupukaims cpeicts o0ydeHHs] MaTeMaTHKe, MEeYaTHBIE,
HarlSIIHBIE M TEXHMYECKHE cpesictBa oOyveHHs Maremartnke. I{udposusars
MaTeMaTHYeCKOro 00pa3oBaHus.

4. Memoouxa U3YYEHU OCHOBHbIX KOMNOHEHMO8 COOepIHCanus
mamemamuyecko2o obpazosanus. CrierpHIeCKHe O0COOSHHOCTH MATEMATHKH KaK
Hayku. MareMaTtvyecKue TeOpHH, HX CTPYKTYpa, OCHOBHBIE MAaTeMaTHUYECKHE
O0BEKTHI.

Mamemamuueckue nonamus u memoouxa ux gopmuposanus. MatemaTHueckoe
NMOHATHE, ero o0beM U cojepxkanue. OnpeneneHve NOHATHsA; TpeGoBaHMA K
onpezienienrio. Metoanka GopMupoBaHHs MaTEMAaTHYECKUAX MOHATHIH: WHIYKTHBHBIMH
¥ JCAYKTHBHBIH METOBI (POPMUPOBAHKS MATEMATHYECKHX MIOHATHI, OCHOBHbIE JTAIbI
MX (OPMHUpPOBaHUS; yyeOHbIe IeiCTBHS, CBA3aHHBIE ¢ (DOPMHUPOBAHUEM TMOHSTHS
(IpoBefieHHE TIOJ IOHATHE, BBIBELACHHsS CIEICTBHH M3 (DAKTA CyIIECTBOBAHMS
NOHATHs], KIaCCH(DUKALIUS TTOHATH).

Mamemamuueckue npeonoscenus u ux doxazamenscmea B LIKOILHOM Kypce
MaTeMaTuKu. Teopemvl u GKCUOMbI KAK 6UObI MAMEMAMUYECKUX NPeONoNCeHU].
Jloeuueckoe cmpoenue MaTeMaTH4YeCKiX Teopuid. CBsi3k akcHOM M TeopeM. AKCHOMBL,
TpeOOBaHMs K CHCTEME aKCHOM WIKOJLHOTO Kypca MATEMATHKH, METOIHKA H3yUeHHS
aKcHoM. TeopeMsl, CTPYKTypa Teopem; BHjIbl TeopeM. MeToMKa U3yueHHs TeopeMmbl.
JloKa3aTesbCTBO TeopeM: MOHATHE J0KA3aTeNhCTBA, CTPYKTYPA IOKa3aTebCTBa, BUIbI
J0Ka3aTeNbeTB. MeTtoMka 00yueHHs pasiuuHbIM BHAM J0Ka3aTenseTBa. OCHOBHBIE
JTalbl METOAUKH 00YUEHHS I0KA3ATEILCTBY TEOPEM B LIKOJIBHOM Kypce MaTeMaTHKH:
NMPOTIENIEBTHKA, ~ MOTHBALMS  JIOKA3aTENIbCTBA, METOAMKAa  OOyYeHHs  TOMCKY
JI0Ka3aTeNbCTBA, METONMKA OhOpMIEHHs I0Ka3aTe/beTB. [IpuveHerne TeopeM mpu
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JIOKa3aTeJIbCTBE JAPYTHX YTBEPHKICHUH U PELLCHHUH 3a/1a4.

3a0auu 6 wikoneHom Kypce mamemamuxy. Ponb U QYHKUMM 33024 B 00y4YeHHH
mareMaruke. [IoHsATHE IUKONBHOM MaTeMarudeckod 3agaud, €€ CTPYKTypa.
Knaccuduxaumn 3amay  wikonbHOH Marematukd., OOw@s Meroauka oOyueHwMs
pelieHMI0 3ajJa4: pabdoTa C YCIOBUEM, IOUCK pEILCHMs, O(QOPMICHHE, aHAIH3
IOJLyYCHHOT'O PEIIIeHHSI.

5. Cmpyxmypa u cooepoicanue WKOIbHO20 MAMEMaAmu4ecKo20 00PA306aHUA.
Obpasoeamenvhvie  npozpamMmvl N0 Mamemamuxe.  PaslUuHbIE  BapPUAHTEHI
00pa3oBaTebHBEIX IPOrpaMM II0 MaTeMaTHke: 0a3oBas, YriayOJIeHHOro o0yueHwus,
T'UMHa3Wyeckas, JuIelckas, KOMIEHCHPYIOIIEro OOy4YeHHs, WHIHBHIYAIEHOTO
o0ydeHus, mnporpaMma misi Komwiemked u nap. CTaHTapThl MaTeMaTHYeCKOro
o0pa3oBanus. basucHbli yueOHBIH IU1aH 10 MaTeMaTHKE, y4eOHbIE MPOTrPaMMBL.

ColepacamenvHo-memoouueckue — TUHUU — WIKOTbHO20 — MAMEeMAmuyYecKo2o
obpazoéanus. TIOHATHE O  CONEPXKATeIbHO-METOIMYECKOM  JIMHMM,  oOIas
XapakTepUCTHKa  COIEPKATEIbHO-METOAMYECKMX  JIMHUM  WIKOJBHOrO  Kypca
MaTCMAaTHKH, LeJienojiaraHue NpH  OpraHu3aluyn M3YYCHHA  COACPXAaTCJIbHO-
METOAMYECKUX JIMHUHA.

OcHognuble wikonvHble Mamemamuyeckue kypcol. Kparkas xapakTepucTHka
KYpCOB MaTeMaTHKH, aireOphl, reoMeTpuH, anreOpsl M Hayal MareMaTH4ecKoro
aHanmu3a. [TpobneMbl yueOHUKOB 10 OCHOBHBIM IIIKOJBHBIM MaTeMaTHUECKUM KypcaM:
TpeOOBaHUsI K COBPEMEHHBIM y4deOHMKaM MaTeMaTHKH, pa3HooOpasue y4eOHHKOB
MaTeMaTHKH, BBIOOp yueOHMKa ydMTeleM MareMaTWkd. Kparkas XapakTepHCTHKa
OCHOBHBIX IIIKOJTbHBIX YUYEOHMKOB MaTEMAaTHUKH.

Temer wixonvnoeo kypca mamemamuxuy. TloHsatue Tembl. CTpyKTypa TEMBI.
Jloruko-mMareMaTHueckHii  aHamM3  TeMbl.  MeToauueckHii  aHalu3  TEMBbI.
[lenenonaranue. Meroaudeckas pazpabdoTka TEMBI.

6. OcHnosnble  @hopmbl  opeanusayuu  oOyvenus  mamemamuxe.  Ypok
mamemamuxy. TpeGoBaHHEe K COBpeMEHHOMY Ypoky MaremaTuku. Kiaccudukauus
ypoKoB MareMaTuki. CTpyKTypa YPOKOB MareMaTHku. CucTema MoAroTOBKH yUUTEIIst
K ypOKam MaTeMaTuKky. AHaIN3 ypoka.

Hunoeayuonneie opmor  obyuenus mamemamure. 11IKONbHBIE —JIEKLUH,
CEMHHApCKUE,  MpakTHUeckue U JAOOpPATOpHBIE  3aHATHS,  SKCKYPCHUM.
CamocrosTenbHass pabotra oOydaromuxcs. B3auMocBi3b ypoka MaTeMaTUKH C
JpyruME (OPMAMH OpraHH3aIliH 00yUeHHs MaTEMATHKE.

Ileoazozuueckue mexuonozuu o0OydeHus MareMatuke. (OCHOBHBIE NOHSTHS.
Crpykrypa. Knaccudukamms  TeXHONOrWE 1O  pasiM4HBIM  [IPU3HAKaM.
[TpoexTpoBaHKe 1 KOHCTPYMPOBAHUE MEAArOTUUECKHX TEXHOIOIHH.

Poib ¥ OCOOEHHOCTH TEXHOJIOTHYECKOTO TOCTPOSHUS Tpolecca OOyyeHus
MaTeMaTHKe B CHCTEME JIMYHOCTHO-OPHEHTHPOBAHHOTO 00pa30BaHHU.

TNenaroruyeckre TEXHOIOTHH B CHCTEME Pa3BHBAIOIIET0 O0YUEHHS] U NPHHLIUIIbI
MX  KOHCTpyWpoBaHus. HHMOPMAIMOHHO-KOMMYHHUKAIIMOHHEIE TEXHOJNOTMH B
npoiiecce y4eOHOH IeITeTbHOCTH 110 MaTeMaTHKeE.
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3. LIKAJIA OHEHUBAHUSA U MUHUMAJIBHOE KOJIMYECTBO

BAJUIOB, HIOATBEPXKJAIOIIEE YCHEINHOCTD ITPOXOKIAEHHUA
BCTYINUTEJIbBHOI'O HUCITBITAHUS

Hcnbitanue mpoBoauTcss B (OpME TMUCBMEHHOrO TECTHpoOBaHusA. buner
COOCPKHUT 10 TecToBBIX SaﬂaHl/lﬁ 3dKpbITOrO U OTKPLITOIO TUITOB, ITOAIOTOBJICHHLIX B
COOTBETCTBMM € MPOrpaMMOM BCTYIHMTEJIBLHOIO MCIBITAHHA B MAarucTparypy.
HPOZIOHH{HTCHBHOCTB IIMCBMCHHOI'0 3K3aMEHa — JABa aKaIEeMH4YCCKHX 4Yaca (90
MUHYT). OTCUET BpEeMEHH HAYMHAETCS TIOC/Ie 3arlojHeHHsI THUTYJBHOrO JIMCTa
oTBeTOB. [Ipy BHINOJNHEHWH 3aJaHuii aOUTypuUEHTaM 3alpelaeTcsi IMOJb30BaThCs
yueOHHKaMH M CPEACTBAMHM CBsI3U. PaspeluaeTcs UCIoNb30BaTh HENPOTrPaMMHPYEMBIE
KaNbKyJIATOphl. B Kaxmom OWIEeTe COuYETaeTcs MaTepHall TEOPETHYECKOIO H
MPUKIIAIHOTO XapakTepa ¢ 3aJadyaMH, MPU3BaHHBIMU BBISBUTH YMEHUE aOUTypHEHTA
MCTIONI30BAaTh ~ KATETOPHANBHBIA  anmapar, MeTObl JAHHOIO  HalpaBJIeHHs
TMOJI'OTOBKH, & TAKXKE OCYLIECTBIATH COOTBETCTBYIOLIME PACYETHI.

3a KaxJI0€ MPaBHJILHO BBINOJHEHHOE 3ajJaHue Hauucasercs 10 Oamnos.
MaxkcuMaibHO€e KoinudecTBo O0auios — 100 6annos.

CoOoTHOLIIEHHE  HAIMOHATLHOM M CTOOQJIBHOM  OLIEHOYHBIX LKA
NpeACTABICHO B CeAYIOLIEH Taduue:

OueHka o HalMOHAJIBHOM Cymma 6ainos no 100-6ansHoi
IIKaJIe ILIKaJIe
Ornnaso 90-100
XopoLuo 75-89
Y 10BJIETBOPUTETHHO 60-74
HeynoBneTBOPUTEIBLHO 0-59

MuHMMATEHOE KOJMYECTBO 0aJUioB, TOATBEPXKAAOIIEE  YCIEUIHOCTh
MPOXOXKJICHHSI BCTYTUTENBHOTO UCTIBITaHUs — 60 0asoB,

Bce 0TBETBI JOJIKHBI BHOCHTBCS B JIMCTBI TUCBMEHHOH paboTel. JlomyckaeTcst
MCIIOJB30BAHHE TOJILKO LIAPUKOBOM pyukH ¢ macTtod cuHero usera. O0s3aTenbHO
(bUKCHpyeTCs HOMEp BapHaHTa Ha IepBOM JMCTe MUCbMEHHOH pabothl. Hukakne
JIMIIHKAE TOMETKH Ha JINCTE MUCbMEHHOH paboThl HE IOMYCKAIOTCH,

4. CIINICOK PEKOMEHJIYEMOM JIUTEPATYPbI
JJIS MOATOTOBKHU K BCTYIIUTEJIBHOMY UCIIBITAHUIO

Pazoen 1. Aneebpa u meopus yucen

1. Byxmrab A.A. Teopus uucen / A.A. Byxmra6. — Mocksa : Jlaus, 2008.

2. Boeogun B.B. Jluneiinas anre6pa / B.B. Boeoaun. — Mocksa :
Hayxa, 1974.

3.Tensthann MM. Jlexuuu mo nuueiinoi anrebpe / U.M. I'enboann. —
Mocksa : Hayka, 1974.

4. Epycanumckuii SI.M. JluckpetHas matematuka / .M. Epycanumckuid. —

Mocksa: Bysosckas kuura, 2000.
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5. UneuH B.A. Jluneitnas anre6pa / B.A. WUnbun, 3.1, ITo3nsax. — Mocksa :
Hayxka, 1977.

6. Koctpukun A.U. Beenenue B anredpy / A.M. KoctpukuH. — Mocksa :
Hayka, 1977.

7. Kypom A.I'. Kype Beicmeit anre6psl / A.I'. Kypow. — Mocksa : Hayxka.
1973.

8. Tpockypskos  W.B. C6. 3amau 1no JuHeidHOH  anrebpe /
M.B.ITpockypsixoB. — Mocksa : Hayka, 1966.

Pazoen 2. Mamemamuueckuu ananius

9. Apxunos ['.B. Jlekuuu no marematudeckomy ananusy / I.B. Apxumos,
B.A. Cajosaununii, B.H. UybaprHoB — Mocksa : Beiciias mkona, 1999.

10. Unpus B.A. Matematnueckuii ananus / B.A. Uneun, B.A. CafoBHHYHH,
B.X. Cennos. — Mocksa : Hayka, 1979.

11. Kynpssues JI.II. Kypc maremaruyeckoro anamasa / JI.JI. Kynpssues. —
Mocksa : Hayka. T.1, 1985; T.2, 1987; T.3, 1988.

12. Kynpssues JI.JI. C6. 3amay mo maremarudeckomy anamusy. T.1,2,3 /
JLILKynpssues. — Mocksa : ®U3MATJINT, 2003.

13. Tep-Kpuxopos A.M. Kypc maremarudeckoro anaimusa / A.M.Tep-
Kpuxopos, M.U. 111a6ynun. — Mocksa : M3a-s0 MOTH, 2000.

14, @uxtenronsy, I'M. Kypc aubdepeHUHaIBHOTO W MHTETPAIBHOTO
ucuncnenus. T.1,2,3 / .M. ®uxrtenronsl. — Mocksa : Hayka, 1970.

Pazoen 3. ' eomempus

15. Aranacsin JI.C. I'eomerpusi: y4e0. nocobue 1is cTyA. (u3s.-MaT. Qakx.
nen. un-toB. — U.1. / JI.C. Aranacsu, B.T. ba3sineB. — Mocksa : IIpocselienue,
1986.

16. Atanacsia JI.C. T'eomerpus: yuel. mocobue s cTyA. pus.-mar. dax.
nen. wH-ToB. U. 2 / JI.C. Aranacsn, B.T. bassuieB. — Mocksa : [Ipocsemenue,
1987.

17. baknemumes JI.B. Kypc aHanuTHuYecKOd TIEeOMETPHHM M JIMHCHHOH
anre6psl: yueb. mis By3os / JI.B. Baknemuies. — Mocksa : ®usmatiut, 2007.

18. Ebumos H.B. Bsicmas reomerpus / H.B. E¢umoB. — 7-e u3n. -
Mocksa : DUSMATIIUT, 2004.

19. Tloropenos A.B. quddepenumansHas reomerpus / A.B. Iloropenos. —
Mocksa : Hayka, 2005. — 176 c.

Pazoen 4. Memoouxa 0byuenus mamemamuxe

20. Januurep B.A. Meroauka o0yuyenust MatemaTuke. O0y4yeHHEe ydaIUXCs
JI0Ka3aTeNIbCTBY TeopeM : yueOHoe rmocobue s By3oB / B.A. Jlanunrep. — 2-¢
u31., uenp. u gom. — Mocksa : Mzn-so FOpaiit, 2020. — 338 c.

21. Januarep B.A.  Meroquka oOyueHus Maremaruke. [lowmckoso-
MCCIIeIOBATENbCKas NeATeNBHOCT YUaluxcs : yueOHOe mocobme s By30B /
B.A. Jlanunrep. — 2-e w3, ucnp. u jgon. — Mocksa : M3n-Bo HOpaiit, 2020. —
460 c.

22. Mansenos C.I'. KoHncTpynpoBaHue COBPEMEHHOIO ypOKa MaTEMaTHKH.
Kuura qns yunrens / C.I'. Mangenos. — 2-e uzn. — Mockga : [Tpocsernene, 2005.
—156¢.
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23. Méroauka IpenojaBaHUs MaTeMaTWKH B cpegHed mkosne: OGmias
meronuka / B.A. Oranecsn, 0.M. Komsrun, I'JL. Jlykaukun u ap. — Mocksa
IIpocsemenne, 1980. — 368 c.

24, Merosivka IIpenofaBaHHS MaTeMaTHKH B cpemHeil mkone. O6mas
MeToJuKa : y4ed. mocobue Jyid CTYNCHTOB Iel. HHCTHTYTOB MO (H3.-MaT. crey /
Al biiox, E.C. Kanun, H.I'. Ku-nura u zp.; coct. P.C. Yepkacos, A.A. CTosp. —
Mocksa : Ilpocsemenue, 1985. — 336 c.

25. Meromuka 00yueHus MaTEeMaTuKe. DopMUpoBaHUE [PUEMOB
MaremaTiieckoro MbilieHus / H®. Tansuna [u ap.] ; noa pen. H.®. Tanb3HHOM. —
2-e u3a., ucnp. u gon. — Mocksa : U3a-Bo [Opaiit, 2020. - 193 c.

26. Capanues I"M. Meroavka 00yyeHus: MaTeMaTHKe B CpeaHel mkomne: yued.
nocodKe s CTy/. Mar. CIel. Ned. By3oB W yH-ToB / M. CapaHue. — Mocksa :
ITpocsemnienue, 2002. — 224 c.

27. Ckada E.M. Metoauka 00y4eHuUs: MATEMATHKE: IBPHCTHUECKHI MOAXOI.
O6masa MeTonuka : yge6Hoe mocobue / E.M Ckada. — Jlonenk : JouHY, 2020. —
439 c.

28. Teopust n MeTofuka obyueHus matemaTuke B mkoiue / JI.O. Jlenumiesa,
A.E. 3axapoBa u jnp.; mox pen. JL.O. Jlesumesoil. — Mocka : BMHOM.
JlaGopatopus 3uanuii, 2014. — 236 c.

29. ©punman JLM.  TeopeTudeckHe OCHOBBI  METOAMKH  OOYydYeHHs
MateMaruke: y4e6. mocobue / JLM. ®punman. — Mocksa : Jlubpokom, 2014, —
248 c.



