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INOACHUTEJIbBHAS 3AIINCKA

VYuebHblil Kypc «Anrebpa M Hayajla MaTeMaTHMYECKOro aHalu3a» SBISAETCS OJHUM M3
HanOoJiee 3HAYUMBIX B IpPOrpaMMe CpeJHEero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3zy Ui HM3y4eHHMsl BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yyaroIuxcsi Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHMsI HMH(OPMATHKH, OOILIECTBO3HAHMI,
UCTOPUHU, CIIOBECHOCTH M JPYIHMX JAUCHUIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIBHBIM  SA3BIKOM COBPEMEHHOM HayKu, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKJa/blBA€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiazeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSMHU aireOpbl U MaTeMaTUYECKOro aHaau3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMHA U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpPETHU3al1io, abCTparupoBaHUE W aHANOTHIO, (OPMUPYET KpEeaTMBHOE M KPUTHYECKOE
MBIILUICHHUE.

B xone m3yuenust ydeOHOro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyyaroluecss MOJy4YalOT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IOCTPOCHMUSI MATEeMaTUYECKUX MOJENeH pealbHbIX CHUTyalUH, MHTEPIpETalMd HOJYyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHbIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTEIPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalIM3a JIeXKHT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

B ctpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIINE COJEpKAaTEIbHO-METOAUYECKHE JUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpadukny», «YpaBHEHUs U HepaBeHCTBay, «Havaa MaTeMaTn4eckoro aHaau3ay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE CO/EPKATEIBLHO-METOAWYECKUE JIMHUUA H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOIOJHSISA IPYr
Jpyra M IOCTENEHHO HACBIAsCh HOBBIMM TeMaMu U pasjaenamu. JlanHbI y4eOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJIBbKY OOBEAMHSAET B cebe coJepKaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHaIu3,
TEOpHsl MHOXKECTB, MaTeMaThyeckas Jjoruka u jpyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM arlaparoM, y HHUX IOCJIeI0BaTEIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJeNb pealbHON
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE NMPU H3YUYEHUH Y4eOHOro Kypca, Al peuieHHs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.

CopepxarenpHOo-MeTONMYECKAs  JIMHUA — «Yucna W BBIUMCIEHMSD) — 3aBEpIIAET
(dbopMUpOBaHHE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO 00miero odpasoBanus. Ha ypoBHe cpennero oOmiero odpazoBaHus ocoboe
BHUMaHue yjaemnsercss GOpMHUPOBAHUIO HABBIKOB PAllMOHAJIBLHBIX BBIYMCIEHUH, BKIIOYAIOUINX B



ce0s1 MCIIONIb30BaHUE PA3IMYHBIX (DOPM 3amMcy 4Yuclia, YMEHHE JIeNaTh NMPUKUAKY, BBIIOIHATH
NpUOIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIPAKEHUS, padOTaTh C MaTEeMaTUYECKUMU
KOHCTaHTaMM. 3HAKOMbIE OOYYarOUIMMCSI MHOXECTBA HATYpPaJbHBIX, LIEJBIX, PAlUOHAIBHBIX U
JEUCTBUTENIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B kaxnom m3 3Tux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIEIU(HUECKUE 3aaul U Ollepaluu: JeJIeHHe
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE II€JbIX 4YHCEJ, OcoOble CBOWCTBA
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONepalny, a TaKKe H3BICUCHHE
KOPDHS  HATypaJbHOM CTEINEHM HAa MHOXECTBE KOMIUICKCHBIX 4Mceld.  bmaronmaps
[IOCJIEZI0BATEIbHOMY  PacIIMPEHMIO Kpyra MCHOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMM UX IIPUMEHEHUS AJIS PELICHUs PAa3INYHbIX 3a7a4 (OpMHUPYETCs IpeACTaBIeHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUM MOJEIIEN peabHOI0 MUPA, LIMPOKO
UCTIOJIB3YIOTCS 00001EHNE U KOHKPETH3aLHsL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOy4yeHHs Ha
YpOBHE cpefgHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIYCMOTPEHO pelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynbraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMM  METOJAMM PEUICHUS PALMOHAIBHBIX, HWPPALMOHAIBHBIX, IIOKa3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
cojepkamux napaMmerpsl. llomyyeHHble yMEHHsA HIMPOKO MCIOJB3YIOTCA IPU HUCCIEIO0BAaHUU
(GYHKIMI C TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUH (yHKUMU. J[aHHAs coleprkaTeabHas JIMHUS BKJIIOYAeT B
cebs1 Tarke (GOpPMHpPOBAHWME YMEHHUH BBINOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TAK)KE BBIPAKCHMI,
colepkammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Marepuala
OPOMCXOIUT JalbHEHIlee pPa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOIO  MBIIIJICHUS
oOyuaromuxcs, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHUM, pabOTbl C CUMBOJIBbHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI ISl PEICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenbHo-MeToauyeckass aTuHUS «DyHKUMU U rpadUKU» TECHO MeperuieTaeTcs ¢
JPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, IOCKOJIBbKY B  KaKOM-TO  CMbICIe  3ajaér
MOCIIEIOBATEbHOCT, ~ M3yU€HUsT MaTepuana. V3ydeHue  CTENeHHOW, IOKa3aTelbHOMH,
JOrapu(pMHUUECKON M TPUTOHOMETPUUYECKUX (DYHKIIMHA, UX CBOMCTB U Tpa(UKOB, UCIIOIb30BaHUE
GyHKIOUN UId peuieHust 3ajad U3 JpYTUX y4eOHBIX IMPEJIMETOB U PEalbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHHM W HepaBeHCTB. [Ipu
3TOM OOJbIIIOE BHHUMaHUE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXarb (QopmyiaamMu
3aBHCUMOCTH MEXIY Pa3UYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJyYeHHbIE (DYHKIHMH, CTPOUTH
ux rpaduku. Marepuan STOHM coAepKaTelbHON JIMHMM HalleJIeH Ha pa3BUTUE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPa)KaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMM B Pa3InYHON (opme:
aHAJTMTUYECKOM, Trpadudyeckoil U ciioBecHOM. Ero wusydeHwe crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpPETH3allHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nnHusA «Havana mMaTeMaTnueckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paciIupUTh KPYr Kak MaTeMaTU4YeCKUX, TaK M MPUKIAIHBIX 3aja4, JOCTYIHBIX O0y4arolumMcs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXXHOCTb CTPOUTH I'padMKHU CIOKHBIX (PYHKIMH, ONpeaensaTh ux
HauOOJIbIIME U HAaUMEHbIINE 3HAYEHUS, BBIYUCIATD IJIoOM@Aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs ImpoueccoB. JlaHHas coaepxkaTeinpHas JIMHHAA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJEeNel peajdbHbIX CHUTyaluid, I03BOJISET
HaxXOJWTh HAWIydlllee pEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLUAIBHO-I)KOHOMUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOIO aHajliu3a CHOCOOCTBYET pa3BUTHIO
abCTpaKkTHOr0, (OPMAITBHO-IOTUYECKOT0 U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOydaromuecs



Y3HAKOT O BBIAAIOMIUXCA PE3YyJIbTAaTaX, MOJYUYCHHBIX B XOAC pa3BUTHUA MATCMATHKU KaK HAYKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToanYeckass JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHOXKECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKH W TpeiarailoT Hamboiee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieiibl MAaTeMAaTUKH M €€ TMPHIOKCHHH, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUEC JUCHUIIIIMHBI U UX IIPUJIOKCHHA B CIUHOC LICJIOC. HO3TOMy
B2XHO JIaTh BO3MOXHOCTh OOY4YaroleMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTeMaTUK MW HUCIOJB30BATH €Iro IJId BBIPAXKCHUSA CBOUX MBICJIEH. I[pyI‘I/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TIOCTPOCHHUS  JIOKA3aTElbCTB.
3HaKOMCTBO C ?JJIEMEHTAMH MAaTEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET DPa3BUTHUIO JIOTHUECKOTO
MBIIIJICHUA 06yqafoumxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYESCKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayalla MaTeMAaTHYECKOTO aHAIU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHHUsS,  KOTOpbIE  MpPHU3BaHbl  CHOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJEJIEH peaqbHbIX CHUTYaAllMid, HCCIEIOBAHUS STUX
MOJIeNIell C TOMOIIBI0 ammapara aiareOpbl W MaTeMaTHYeCKOTO aHalu3a, WHTEePHpETaIuu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KIlBIfI M3 pasaciioB IMPOrpaMMhbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs JIJIS PEHICHUS MPUKIAIHBIX
3amad. [lpm pemeHum peanpHBIX NPAKTUYECKUX 334a4  OOydaroImiuecss pa3BUBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCsi, HCIOJIb30BATh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpobiemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «Anrebpa 1 Hadajia MaTeMaTHYECKOTO aHATTU3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajaa MaTeMaTHYECKOTO aHaIH3a» OTBOIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHalbHBIE W HUPpAlMOHAIBHBIC YHCTa. ApUPMETHYECKHE
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIUMCIIECHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasareneMm. bunom HeroTona. Mcnonp3oBanue moaxoasimei popmbl
3alACU ACUCTBUTEIIBHBIX YUCEI Ul PEILIECHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHblE IIpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METOJIbl PELICHHUS LETIbIX U JPOOHO-pAllMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouiaeHsl OT OJHOM NEPEMEHHOW. JleleHne MHOroO4WwieHa Ha MHOIOWIEH C OCTAaTKOM.
Teopema be3y. Muorousnensl ¢ rensivu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTEIIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS 1I0KA3aTEIbHBIX YPABHEHU.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. Pellienre TpuroHoMeTpu4eCKUX ypaBHEHHMI.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua cUCTEMBl JIMHEWHBIX YpaBHEHMM.
Onpenenurens MaTpuipl 2X2, €ro reoMETpPUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €ro
3HAYCHM, IPUMEHEHUE ONPENCIIUTEI A1 PEIIECHHs CUCTEMBI IMHEHHBIX ypaBHEHUH. Pelenne
MIPUKJIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne MocTpoeHHON
MOJIEJIN C TOMOILBI0 MAaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTH4eCKUX MOJENEN peaJbHON CUTyallMH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHMe ypaBHEHHMNM M HEPAaBEHCTB K DPEIICHUI0 MaTEMAaTHUYECKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢yHknuu. Kommosuius
¢ynkuuit. I'paduk pynkunn. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (yHKIMHA.

Ob6unacTp onpeaeneHuss 1 MHOXKeCTBO 3HadeHUi ¢pyHkuuu. Hymu dynkuuu. IpomexyTku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKUMH. MakcumMyMbl 1 MUHUMYMBI QyHKIMU. Hanbomnbiiee u HauMeHblIee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.



Jlunelinas, KBaJpaTUYHast U IpOOHO-TMHEHHAs QYHKIMU. DIeMEHTapHOE UCCIIEIOBAaHHUE U
MOCTPOEHNE UX TPadUKOB.

Crenennast pyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIMN
YKCIIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCUMOCTH B pEaJIbHBIX MpOIleccax U sIBICHUAX. ['paduku pearbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yecKkoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHKs IIOCIEA0BATENLHOCTEH. MeTon MaTeMaTHIECKOMH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIETOBATEIBLHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOTO aHalIM3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHelHbII W SKCHOHEHIUANbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue NMPOrpeccuu Uil pELIEHUs PEAVIbHBIX 3a7a4 IPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pas3pbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelIPephIBHBIX (YHKIUH TS peLIeHHs 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIMK. OnpeeneHne, TeOMETPUISCKUN U (PU3HISCKUN
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy PpyHKIHUH.

[TpousBoaHble AnieMeHTapHbIX QyHKUUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEIECHMSI, YACTHOTO
¥ KOMIO3UINK (PYHKIUH.

MHuoxecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i ONHCAaHMs PEATbHBIX MPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucsia v BLIYUCICHUSA

Harypanpaple w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbImi o6mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (ganee — HOK),
OCTaTKOB IT0 MOAYJIIO0, alropuTMa EBKIIM/IA 17151 pemeH s 3a1a4 B TSJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCiIa. ApU(PMETHIESCKHE ONEPAd ¢ KOMIUIEKCHBIME unciaMu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3
KOMIUIEKCHOTO 4wciia. [IpuMEeHeHHe KOMIUIEKCHBIX 4YHCeNl IS pelieHus (QU3HYECKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHUsI M HEpaBEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C TMOMOIIBI0 TPUTOHOMETPUYECKOU
OKPYXHOCTH. Perrenne TpuroHoMeTpuIecKiuX HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.



OcHOBHBIE ~ METOABl  PELIEHUS CUCTEM U COBOKYIHOCTEH  palllOHAJIbHBIX,
UPPALMOHATILHBIX, IOKA3aTEeIbHBIX U JIOTApU(PMUUECKUX ypaBHEHUI.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3NUYHBIX OOJNAacTe HAYKH W PEATbHON >KU3HM, WHTEPHpETAalus IOJIy4YCHHBIX
pe3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk kommnosunun QyHkuuii. 'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

['paduueckue MeToAbl pEUICHUs YpaBHEHUH M HepaBeHCTB. [ 'paduueckue MeETOabI
pelIeHus 3a/1a4 C mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U peaabHOU KU3HU.

Hayana maTreMaTH4ecKoro aHajmu3a

[TpumeHeHne NPOU3BOIHOMN K MUCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OIpPENENIEHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMynond wWin
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HBIE 3IEMEHTAPHBIX
dbyukuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. 'eomerpuyecknii CMbICI MHTErpajia. Belaucienue onpenenéHHoro nHrerpaia
no popmyne Hetotona-Jleli6uuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKACHUS IUIOLAAeHd IJIOCKUX @uryp u 00BbEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit auddepeHnnanbHpIX ypaBHeHHA. MaTeMaTHUecKoe MOJICITHPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU epeHIInanbHbIX YpaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  O00yYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHUCTBOBATH C COIHMAIBLHBIMH WHCTUTYTAaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXkTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTEeMaTHUKOB M POCCHUUCKON MaTeMaTUYeCKOW MIKOJIbI, HUCIIOJIb30BAHUE ATHX JOCTH)KCHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

JCTETHMYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHUM, pacCyXIeHUuH, BOCIHPUUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/IY, OCO3HAaHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMIHBIM chepam
npohecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, TOHUMAaHHE BIHUSHUS COIHAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefibl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTHS LIMBUIN3ALIUU,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALUK, OCHOBAHUA [UIsi 00OOLIEeHUS U
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHbIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpeuus B (akrax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CcrHoco® pemieHus YydeOHOM 3adauu (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUUE, MpoOIeMy, YCTaHABIMBATH HCKOMOE H JIAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEJIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCaMHU;

CaMOCTOSTENbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHMUS, OIICHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHaJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3THYHBIX BHJIOB U  (QopMm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIIMM TIO CAMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISAMU
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX
TEKCTaxX, JaBaTh IMOSICHEHUS 10 XOJy pEHIeHUs 3aJayd, KOMMEHTHUPOBATH MOJIYYEHHBIH
pe3ynbTarT;



B XOJle OOCYXKACHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMbI, MPOOJIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JWANOra, 0OHApyKMBaTh Pa3inyhe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTAUH |
O0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, JMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOIIECCa U pe3yiibTaTa PelIeHUsl MaTeEMaTUYECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3yslbTaTa LEIM M YCIOBUSM, OOBICHATH IPUYHHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ysbTaToOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOTHI IpU
pelieHUMH y4eOHBIX 3ajay, IpPUHUMATh IeJIb COBMECTHOM JeATEeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacisiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHny oOyuenus B 10 kJacce oOyd4aroIIMICS MOMYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yucsia ¥ BHIYMCIICHUS:

CBOOOJTHO OTNEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCIIO0, OECKOHEYHas! MEepUOIUecKast
Ipo0b, MPOLEHTHI, UPPALUOHATIBLHOE YHMCIO, MHOXKECTBA PAI[MOHAJIBHBIX U JIEHCTBUTEIBbHBIX
qKCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IpOOH U MPOIEHTHI AJIsl PEIIeHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OoTpaciieit
3HAHUU U PEAIIbHOU KU3HU;

IPUMEHSTh NPUONKEHHBIE BBIYMCIEHUS, MpaBWiIa OKPYTJEHHUS, MPUKUAKY M OLIEHKY
pe3yJsipTaTa BBIYUCIICHUN;

CBOOOJHO ONEpUPOBATh IOHSATHEM: CTEMEeHb C IeJbIM IOKa3aTelieM, HCIO0Jb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX YMCEN JUIs PelIeHUs MPaKTUYeCKUX 3a1ad U
MIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO ONEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENEHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM I10KA3aTeleM;



CBOOOJTHO OMEpPUPOBATh IMOHATUAMU: JOTapu(M YHUCIA, JNECATHYHBIE M HATypajbHbIC
JorapudMmebI;

CBOOOJTHO OIEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUsI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATHh pa3IMYHbIE METOJbl PELICHUS PAlMOHATIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ HHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeJNbIMA KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHTh [eJIeHMe MHOrowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Bueta 1 pemenus 3anay;

CBOOOJHO ~ONEpUpOBaTh IMOHATHSMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpuLa,
ONpeAenuTeNb MaTpullbl 2 X 2 W €ro IreoOMeTPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BHIYUCIEHUS €ro 3HaueHUs], IPUMEHATh ONpENeNIUTeNN A PEeLIeHUs
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH peajbHbIE CUTyallUd C MOMOIIbI) CHCTEMBbI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHbIE MOJAEIM C IOMOIIBIO MaTpull U
OINpeAenuTeNel, UHTEPIPETUPOBATh ITOIYYEHHbIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMH JUIs TpeoOpa30BaHus BRIPaKEHUI;

BBIIOJHATh NPEOOpa30OBaHUsST YMCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM I10Ka3aTelleM;

UCITIOJIB30BaTh  CBOWMCTBA JIOTapU(MOB Ui  MpeoOpazoBaHMs  JIOTapU(PMUIECKUX
BBIPXKEHUI;

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEXO0B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHSATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHME, TPUMEHATH
HeoOxoauMble (POPMYJIbI 1711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJENUPOBaTh peaJbHble CUTyallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3a/lay, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMS, CHOCOOBI 3aJaHus (QYHKLIUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (YyHKUUN, rpaduk (QYHKIHMH, BBINOJHATH 3JIEMEHTApHBIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJHO ONEpUPOBATH MOHATHUSAMHU: O0JAacTb OMNpPENETICHHUs M MHOXKECTBO 3HAuEHUM
GbyHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIMH, NEPUOANYECKUE
(GyHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIIHH,
HauOoJIbIlIee ¥ HaMMEHblIee 3HaueHre QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasaresnemM, rpaQukK CTEeeHHOW (YHKIIMH C HAaTypaJbHBIM U LIEJIbIM IOKa3areieMm, rpapuk
KOpHs1 N-0i CTETeHH KaK (PYHKIIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeleM;

ONepUpOBaTh MOHATUSMM: JIMHEWHAs, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO OMEpUPOBATH MOHATHSIMH: TOKa3aTellbHas W Jjorapudmuyeckas QyHKUIUHU, UX
CBO¥CTBA U IrpadMKu, UCIIOIB30BaTh UX IpadUKH JUIsl peIICHHs YPaBHEHMIA;



CBOOOJTHO ONEPUPOBATH MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpE/EICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHCIOBOIO apryMEHTa;

UCTOJIBb30BaTh Ipaduku (QYyHKIMHA A7 MCCIEIOBaHHS MPOLIECCOB M 3aBUCHUMOCTEH NPH
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX IPEIMETOB M pealbHOW KHU3HM, BbIpaXkaTb (OpMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMETHUYeCKass U TeOMETpUYecKasl MPOrpecCus,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUIECKasi POrPeccHsl, TUHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH ISl PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH MOHATHUSAMH:  IOCIEIOBAaTENHOCTh, CHOCOOBI  3a/IaHUS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka
byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpPOBATh MNOHATHEM: (DYHKIMs, HEHpepbiBHAas Ha OTpE3Ke, NPUMEHSTh
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH sl pEIICHUS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJHBIE (YHKIHH,
KacaTenbHast K rpaduky QyHKINH,

BBIUNCIIATh IPOU3BOAHBIE CYMMBI, INPOM3BENCHHS, YaCTHOTO M KOMIIO3ULUU IBYX
(GyHKIWH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHUI;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLLICHUs 3a/1au.

MHozxecTBa U JIOTHKA:

CcBOOOJIHO ONIEPUPOBATH MOHATHIMU: MHOXKECTBO, OIIEpalli HaJl MHOXKECTBAMH;

MCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar JUlsl ONMCAaHUsl peajlbHbIX MPOIIECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUpOBaTh MOHSTUSIMM: OIpEAEICHUE, TEopeMa, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIIBHBIE YpaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIIuiCs MOJYYHUT CIEAYIOIIHE MpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHUYECKOT O aHAJIN3a:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO OIEpUPOBaTH MOHATUSAMH: HATypajJbHOE WU 1€J0€ 4YHCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yucen, HOA u HOK
HaTypaJIbHBIX YHMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3aIIUChIBATh HATypaJbHbIE YHCIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILUIEKCHBIX
qucel, MPeICTaBIsATh KOMIIJIEKCHBIE YHCIa B aNreOpandyeckoil U TPUroOHOMETpHUecKoil dopme,
BBITMOJIHATH apu(MeTHUYECKHE ONepalliy ¢ HUIMH U N300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX M1EPEX0/JIOB;

OCYIIECTBIISATH 0TOOP KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HeoOxoauMble (POPMYIIbI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CJICACTBHS, HAXOAUTh PEIICHHUsI CHCTEMBI M COBOKYITHOCTEMN
pallMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABEHCTB;



pemiate palfoHaJIbHbIe, HWPpPAMOHAIBHBIE, TOKa3aTelbHbIC, JOrapu(MUUYECKHEe U
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOYJIM U TTapaMeTphl;

OPUMEHSATH TpaguuecKue METOIbI UTsl PELICHUs] YPaBHEHUM 1 HEPABEHCTB, a TaKXKe 3a/1a4
C mapaMeTpaMu;

MOJICIUPOBATh PpPEAIbHBIE CUTyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI 10 YCJIOBHMIO 3a/1ay, HCCIENIO0BaTh MOCTPOCHHBIC
MOJIENIU C MCIIOJIB30BAHMEM alllapaTa ajareOpbl, MHTEPIPETUPOBATH MOIYUYEHHBIN pe3ybTar.

DOyHKIUM U rpapukm:

CTPOUTH TpapUKH KOMIOZULIUHU (DPYHKIHI C MOMOIIBIO 3JIEMEHTAPHOTO MCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTh TEOMETpUYECKHe o00pa3bl ypaBHEHWH W HEPABEHCTB HA KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKUX (YHKITHIA,

MPUMEHSTh QYHKIUHU AJI1 MOJICTUPOBAHUS U UCCIIEIOBAaHUS PEeaTbHBIX MPOIECCOB.

Hauyana MmaTeMaTH4eCKOro aHAJIM3a:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (YHKIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

UCTIOJIB30BaTh MPOU3BOIHYIO JUISl HAXOXKICHUS HAMIYYIIEro PelieHus] B MPUKIAIHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
nporiecca, 3a1laHHOTO (OPMYIIOH HiTH rpaduKoM;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
NepBOOOpPA3HbIE AJIEMEHTAPHBIX (YHKIHMA W BBIYHUCIATH WHTErpan mo ¢opmyne Hprorona-
Jlelibuuma;

HAXOJUTh IJIOUIA]IU IIOCKUX (PUTYP U 0OBEMBI TEJI C TOMOIIBIO HHTErpaia;

UMETh TPEICTaBICHHE O MATEeMAaTUYECKOM MOJCIUPOBAHHHM HA TMPUMEpPE COCTABIICHUS
muddepeHINATBLHBIX YPaBHEHHI,

pelaTh NpUKIaJHbIE 33[a4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U (PU3HUECKOTrOo
XapakTepa, CpeICTBAMH MAaTeMaTHIECKOTO aHAIH3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpaMMblI Bcero 06H TPOJABHEIC pﬁaKT“quK"e o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 HOBTOPGHI/IG, 00o011eHue, cucreMaTi3anus 5 5 0 Caifr pemy EI'D
3HaHUH
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
9 MHoOrouseHsl. PauHOHaanHev ypaBHEHUS U 14 1 0 Caifr pemy EI
HepaBeHCTBa. CHCTEMBI TMHEHHBIX
ypaBHEHUH
Oynkuuu U rpadpuku. CreneHHas GyHKIMS C .
3 10 1 0 Caiit pemry EI'D
IEJIBIM [TOKa3aTeIeM
4 Apudmernaeckuii KOpeHb N-0i CTENECHN. 15 1 0 Caifr pemy ET'D
HppaunoHaibHble YpaBHEHUS
5 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 0 Caifr penry EI'D
ypaBHEHHMSI
6 Jlorapudpmuueckas pyHKIUS. 18 1 0 Caifr pemy EI'
JlorapudmMuueckue ypaBHEHHs
7 Tpuronomerpuveckre BRIpaKEHUS U 29 1 0 Caifr pemy ET'D
ypaBHEHHMSI
8 [TocrenoBaTeabHOCTH U POTPECCUH 10 1 0 Caiit pemry EI'D
9 HenpepsiBable pynkiuu. [IpouszBoanas 15 1 0 Caiit pemry EI'D
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
10 MHOTro4JIeHBI. PaI_II/IOHaJ'IBHBIGi ypaBHEHUS U 17 1 0 Caifr pemy ET'D
HepaBeHCTBAa. CHCTEMBI TMHEWHBIX
ypaBHEHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Konrpoaenbie  Ipaxrueckue o0pa3oBaTesbHbIE
padoTshI padoThI pecype
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1 0 Penry EI'D
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1 0 Pemry EI'D
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHHA. 14 1 0 Penry EID
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHbIC U o4 1 0 Penry EI
JorapupMHUUECKUE HEPABEHCTBA
9) KomiiekcHele yncna 10 1 0 Pemry EI'D
6 Harypanbnblie u 1ienbie yucia 10 1 0 Pemry ET'D
CucTeMbl pallMOHATEHBIX, UPPAITHOHATTBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1 0 Pemy EI'D
YpaBHEHUI
8 3ama4u ¢ mapameTpamMmu 16 1 0 Pemy EI'D
9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUs 16 5 0 Peury EI'D
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJBHOI'O
MMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
A.I'. Mopakoswuy, I1.B. CemenoB Anre6pa 10 — 11 kimaccel, Muemo3uHa, M.,2021
METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
1. IIa6yamna M. U.,Tkauésa M. B.,®€noposa H. E. u ap. Anredpa u Hayana
MareMaThdeckoro ananuza. J{umakruaeckue matepuansl. 10 - 11knacc. YriayOnEHHbIN 1
0a30BbIif YpOBEHb

2. TxauéBa M. B. Anrebpa n Hayajla MaTeMaTH4ecKoro ananusa. Temarndeckue TecTol. 10
- 11 knacc. ba3oBslii 1 yriy0IE€HHBIN ypOBHU

3. ®énopora H. E., Tkauésa M. B. Anrebpa u Hayajia MaTeMaTU4eCKOr0 aHaJIN3a.
Meroanueckue peKOMEHAAINH.

LU®POBBIE OBPA30BATEJIBHBIE PECYPCHI M PECYPCHI CETH
WHTEPHET
http://fipi.ru/ (caiir GUITH)
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