Pabouas nporpamma yuye0HOro Kypca
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(yrury0.1€éHHBI YPOBEHb)

MHOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa M Hayajga MaTEMaTHMYECKOTO aHAIM3a» SBJSETCS OJHUM U3
HamOoJiee 3HAYMMBIX B TIPOTpaMMeE CpPEIHEro OOIIero oOpa3oBaHUs, IOCKOJBKY, C OIHOU
CTOPOHBI, OH 00€CIEUYNBACT HHCTPYMEHTAIIbHYIO 0a3y JJIsl H3yYSHUS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C Ipyroil CTOpoHbI, GOpPMHUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIIJICHHE 00yJatOIIXCs
Ha YypPOBHE, HEOOXOAMMOM IJIi OCBOCHUS HWH(POPMATHKH, OOIIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH W JAPYI'MX IHCHUIUIMH. B paMkax maHHOTO y4eOHOro Kypca OOydJaromruecs
OBJIAZICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTOpas (OpMYIHpPYeT CBOHM
TOCTIKEHHS B MaTeMaTu4eckoil popme.

VY4eOHbIil Kypc anreOpsl M HayaJl MaTeMaTHYECKOTO aHallM3a 3aKJaJbIBa€T OCHOBY IS
YCIICITHOTO OBJIA/ICHUS 3aKOHAMH (DPU3UKH, XUMUH, OMOJIOTHH, TOHUMAaHHsI OCHOBHBIX TEHICHITNN
pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH XM3HH, TIO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX
MUQPPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJB30BaTh WX JUIS JAlIbHEHIIEro
o0pa3oBaHUs M B MOBCEIHEBHOMN )XU3HU. B TO e Bpems OBJaieHHe aOCTPAKTHBIMHU H JIOTHYECKU
CTPOTUMH KOHCTPYKIUSMHU alNreOphl 1 MaTeMaTHYECKOTO aHaji3a pa3BUBACT yMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTB, I0OKAa3bIBATh YTBEP)KJICHHSI C TIOMOIIBIO HHYKITUT
U pacCyXJaTh JNECTyKTUBHO, MCIOJIh30BaTh 0000IEHNE U KOHKPETU3AIHMIO, aOCTparupoBaHue 1
aHaJIOTHIO0, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIJICHUE.

B xome m3yueHust y4eOHOTO Kypca «Anredpa W Havajga MaTeMaTHUECKOTO AaHaJHM3a»
oOydJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIpPETAIlMH TOJYIEHHBIX
peIIeHHH, 3HAKOMATCSI ¢ IPUMEPAMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMATHYECKIMH OTKPBITUSIMH U MX aBTOPaMHU.

VY4eOHbIii Kypc o00JamaeT 3HAYUTEIbHBIM BOCIHTATENILHBIM TOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak dYepe3 y4eOHBIM MaTepuals, CrocoOCTBYIONIHMA (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33pDCHHUS, TaK MW dYepe3 coenuduky yd4eOHOH  JeATENbHOCTH, TpeOyroen
MPOJOJDKUTEIPHON — KOHIGHTPAlMM ~ BHHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YCHHBIN pe3yJbTar.

B ocHoBe Meromuku oOyueHHs anreOpe W HadalaM MaTeMaTHYeCKOrO aHaiM3a JIC)KHUT
JEeSATEITbHOCTHBIN MIPUHIIUT 00yUYCHHUSI.

B crpykrype yueOHOTrO Kypca «Anredpa U Havyajga MaTeMaTHYSCKOTO aHAJIN3a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIHHO-METOJMUECKUE JTHHUU: «YUucia W BbIYHCICHUN», «DyHKIMH WU
rpadukmn», «YpaBHEHUS U HEpaBeHCTBay», «Hauana Mmarematudeckoro aHanmsay», «MHOkecTBa U
Joruka». Bce ocHOBHBIE cofiepKaTenbHO-METOIMUECKUE TMHUH U3YIat0TCsl Ha IPOTSDKEHUH ABYX
neT o0ydeHus: Ha ypoBHE cpeiHero oO1iero oopa3oBaHus, €CTECTBEHHO JIOIOJHSASA APYyr Apyra u
MOCTETIEHHO HACHIIAsiCh HOBBIMH T€MaMU M pasfenaMu. JlaHHBIM y4eOHBIH Kypc SBISETCS
MHTETPATUBHBIM, MOCKOJbKY OOBEIUHSET B cebe cojJepKaHWe HECKOJBKMX MaTeMaTHYeCKHX
JTUCIMIUINH, TAKUX KaK anre0pa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHaIHU3, TEOPUsS MHOXKECTB,
MaTeMaTuyeckas Jioruka u apyrue. [lo mepe Toro kak oOydaromiuecst OBIaJeBalOT BcE Ooliee
IIUPOKMM  MaTeMaTHYeCKHUM alaparoM, y HHUX TMOCIelI0BaTeNbHO (QopMHUpyeTcs W
COBEpILEHCTBYETCS YMEHUE CTPOUTh MAaTEMATUYECKYI0 MOJIENb PeaIbHOW CUTYalluH, IPUMEHSATh



3HaHUS, TOJy4YeHHbIE NpPHU M3YYEHUH Y4eOHOro Kypca, IS PEUIeHHS CaMOCTOSTEIbHO
chOpMyITUPOBAHHON MaTEeMAaTHUYECKON 3a/1a4H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOAMYECKast TUHUS «HHUCa 1 BBIYHUCICHUSD 3aBepiIaeT (OPMUPOBAHUE
HABBIKOB HCIIOJIb30BaHMS JICHCTBUTEIBHBIX YUCET, KOTOpOE ObUIO HA4aTO HAa YPOBHE OCHOBHOTO
obmero oobpaszoBanus. Ha ypoBHe cpemHero odmiero oopazoBanusi 0co00¢ BHUMAHUE YIEISICTCS
(OpMUPOBAHHIO HABBIKOB PAIlMOHAIBHBIX BBIUYMCIICHUH, BKIIOYAIONINX B ce0sl MCIOJIH30BAHUE
pa3nuyHBIX (OPM 3aMHCH YUCIIA, yYMEHHE JeiaTh NPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIUMCIICHUS], OLIEHUBATh YMCIIOBBIC BBIPAXKEHHs, pabOTaTh ¢ MaTeMaTUYECKUMU KOHCTaHTaMH.
3HaKoMble 00y4YaIOUIMMCSl MHOKECTBA HATYPaJIbHBIX, LEJbIX, PALIMOHAIBHBIX U JEMCTBUTEIbHBIX
yycesl JOIOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaxaoM U3 3THX MHOXECTB
paccMaTpuBarOTCs CBOMCTBEHHbIE €My creluuUecKre 3aJayd M OIepaluu: JIeJIeHHe Hallelo,
OTIEpUPOBAHUE OCTaTKaMH Ha MHOKECTBE LIEJIbIX YMCEJ, 0COOble CBOMCTBA PAallMOHAIBHBIX U
HppalMOHAJIbHBIX YHCEN, apu(PMEeTHUYECKUE ONepaliy, a TAKKe U3BJIeUEeHNE KOPHS HAaTypaJbHON
CTENIEHH Ha MHOXXECTBE KOMIUIEKCHBIX 4Hcell. biaronmapsi mocienoBaTelbHOMY pacIIMpPEHUIO
Kpyra HMCIOJIb3YEMbIX YHCEN M 3HAKOMCTBY C BO3MOXHOCTSMHU UX NPUMEHEHHUS I PELIeHUS
pa3IMyYHbIX 3a]1a4 (popMUpyeTcs MpeAcTaBIeHNE O €AMHCTBE MaTEMaTUKU KaK HAYKU U €€ poJiu B
MIOCTPOCHUH MOJIEJIEH peaslbHOTO MUPA, IUPOKO UCIOJIB3YIOTCS 00001IeHNEe U KOHKPETHU3aIHsL.

JIuaus «YpaBHEHHS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUHM BCEro oOydeHus Ha
ypOBHE cpenHero oOmiero oOpa3oBaHHs, TIIOCKOJIbKY B KaxkIoMm paszene I[Iporpammsl
MIPEelyCMOTPEHO pellleHrne COOTBETCTBYIOIIMX 3a1ad. B pesynbrare oOydaromuecs OBIAJAEBAIOT
pPa3IMYHBIMU  METOJIaMU  PELEHUs palMOHANbHBIX, HPPALUOHAIBHBIX, [OKAa3aTelIbHbIX,
Jorapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHMI, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
coaepxamux napamerpsl. [lonmydeHHblE yMEHHs IIHPOKO MCHOJB3YIOTCS MPU HCCIEAOBAHUU
(GYHKIHM ¢ TOMOIIBIO TPOU3BOIHOMN, MPH PEIICHUH MPUKIIATHBIX 337a4 U 3a/1a4 Ha HaXO0XKJIEHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cedst Takke (OpPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
palMOHANIBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, a TAKKE BBIPAKECHMUIA,
coJlep’KalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro Marepuaia
MIPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, mpeCTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3(pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33Ja4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KakK s3bIKa HAYKH.

CopepxarenpHo-mMeToAnueckas TuHUS «DyHKIUU U TpaduKi» TECHO NeperieTaeTcs ¢
JIPYTUMU JTMHUSIMHA Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICTIE 3a/1a€T MOCJIeIOBATEILHOCTD
U3yueHUs MaTepuana. V3ydeHue CTENeHHOH, TMoKa3aTelbHOH, JorapupMuU4eckon u
TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOWCTB U TpadMKOB, UCMOJIb30BaHNE (DYHKIUH 115 peIICHUS
3a/1a4 U3 IPYrux yuyeOHbIX MPEAMETOB U pealbHON )KU3HU TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellIeHNeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM 60JibII0e BHUMAHUE YIEIsAeTCs
(opMUPOBaHHIO YMEHUS BbIpakaTh (pOpMyIaMy 3aBUCHMOCTH MEX/Ty Pa3IMUHBIMU BETUYNHAMH,
HCCIIeIOBaTh MOJydeHHble (DYHKIMM, CTPOUTh MX rpaduku. MaTtepuan 3Toil conxepkaTeabHON
JIMHUY HALIEJIEH Ha Pa3BUTHE YMEHUH U HABBIKOB, O3BOJIIOIINX BBIPA)KaTh 3aBUCUMOCTH MEXAY
BEJIMYMHAMU B pa3IMyHON (opMme: aHaIUTHUECKOH, rpaduyeckoil u cioBecHoil. Ero uzyuenue
CMOCOOCTBYET PA3BUTUIO AJITOPUTMHMUYECKOTO MBILIUIEHHUS, CIIOCOOHOCTH K OO0OOIIEHHIO U
KOHKPETHU3alluH, UCIIOJIb30BAHUIO AHAJIOTUH.



ConepxarenpHast JuHus «Hagama mMareMaTndecKoro aHaim3ay IO3BOJIIET CYIIECTBEHHO
pacIIUPUTh KPYT KaK MAaTEMATHYECKUX, TAK U MMPUKIAIHBIX 33144, TOCTYITHBIX 00YJarOIIUMCS, TaK
KaK y HHUX MOSBISETCS BO3MOXXHOCTH CTPOHUTH TPapUKH CIOKHBIX (DYHKIUH, OMpEAensTh HX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIATh IIOMAan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEHHs TpoIlleccoB. JlaHHas cojaepiKaTelbHAs JIMHUS OTKPBIBACT HOBBIC
BO3MOYHOCTH IMOCTPOCHUS MAaTEMATHICCKUX MOJICIICH pealbHBIX CUTYAIIHH, TO3BOJISICT HAXOIUTh
HaWIydlllee PEIICHWE B NPUKIAAHBIX, B TOM YHUCJIE COLMAIBHO-dKOHOMHYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAaMH MaTE€MaTHUYECKOTO aHAIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hOpMaTBHO-JIOTHYECKOTO M KPEATUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMECHHI pPAClO3HABATh
MPOSIBIICHUST 3aKOHOB MAaTEMAaTHKU B HayKe, TEXHUKE W HCKyccTBe. OOydarommuecs y3HAIT O
BBIJIAFOIINAXCST Pe3y/IbTaTax, MOJYYCHHBIX B XOJC Pa3BUTHS MAaTEMaTUKH KaKk HAyKW, W 00 WX
aBTOpax.

ConepxatenbHO-MeTOAMYECKass JHHUS «MHOXKECTBAa M JIOTHKAa» BKIIOYaeT B ceOs
JJIEMEHTHI TEOPUM MHOXKECTB M MAaTeMAaTHYECKOW JIOTHKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEJICTABJICHHS TTPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMaTHKU W TpeIylararoT HanOoliee
VHUBEPCATBHBIA S3bIK, OOBECTUHSIONINI BCE paslellbl MaTeMaTHKA W € TPUJIOKEHUH, OHH
CBSI3BIBAIOT pa3HbIC MaTeMaTHICCKHE IUCIUTUTHHBI M UX TIPHJIOKEHUS B euHOe Tenoe. [loatomy
BOXHO JIaThb BO3MOXKHOCTh OOYyYaromeMycss ITOHUMAaTh TEOPETHUKO-MHOXECTBECHHBINH SI3BIK
COBPEMEHHOM MaTEeMaTHKH U UCTIOJIb30BATh €0 JIJISl BRIPAKEHUS CBOUX MBICIICH. J[pyruM BaKHBIM
MPU3HAKOM MaTeMaTHKH KaKk HayKH CIIeyeT IPU3HATh CBOWCTBEHHYIO €H CTpOTOCTh
000CHOBaHHH U CJIEIOBAHNE OMPEICTEHHBIM MPaBHIIaM IIOCTPOCHUS I0KAa3aTeIhCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTEMaTH4YECKOH JIOTHMKH CHOCOOCTBYET DPa3BUTHUIO JIOTHYECKOTO MBIIIJICHHUS
00y4aromuxcs, MO3BOJISIET UM CTPOHWTH CBOM PACCY)KIEHHS Ha OCHOBE JIOTMYECKHX IPaBHIIL,
(dbopMUpYyeT HABBIKA KPUTUIECCKOTO MBIIIJICHHUS.

B yueOHOM Kypce «AnreOpa W Hauaia MaTeMaTHYECKOTO aHaJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTUYEeCKOTO MOJCTHPOBAHHS, KOTOPHIE TPH3BaHBl CIOCOOCTBOBATh (OPMHUPOBAHUIO
HABBIKOB IIOCTPOCHUSI MOJICNICH pealTbHBIX CUTYAllUH, UCCIICAOBAHUS ITHX MOJIENICH C TIOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCKOTO aHalin3a, WHTEPIpPETAIMU IOJIy4CHHBIX pPe3yIbTaToB.
Takue 3amaHus BIUICTEHbI B KaXABI M3 pa3zeioB MPOTPaMMbI, IMOCKOJBKY BECh MaTepHail
y4eOHOTO Kypca IIUPOKO HCHOJB3YeTCs ISl PEIIeHUs MPHUKIAJHBIX 3anad. [Ipu pemeHuu
peabHBIX MPAKTHYECKUX 33124 00YyJaIoNIHecs: pa3BUBaIOT HAOII0IaTeIbHOCTh, yMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIb30BaATh AHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB PEIICHUS MPUKIAIHBIX 33134
OpraHusyercsi B TIpOIleCCe M3YYEHHUs BCEX TeM Yy4eOHOro Kypca «Ajredpa ¥ Havaia
MaTeMaTUYECKOTO aHaIH3ay.

Ha u3ydenue yueOHOTo Kypca «Anredpa v Havaiaa MaTeMaTHIeCKOTO aHaJIN3a» OTBOIUTCS
272 4qaca: B 10 kimacce — 136 yacoB (4 yaca B Henenmo), B 11 kitacce — 136 gacoB (4 yaca B HEJICIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

Yucia 1 BLIYUCICHUSA

Parmonanbubie yncina. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHbIE
nepuoandeckue npodu. [Ipumenenne qpoOeii U NPOIEHTOB ISl PELICHUs] TPUKIIAJHBIX 3a7a4 U3
Pa3JIMYHBIX OTpACIIEd 3HAHUM U pPeaIbHOM KU3HU.



JleiicTBuTenpHbIe Yncna. PalnuoHanbHBIE W WppallMOHANBHBIC Yncia. Apudmernyeckue
OIepaluyd C JCHCTBUTEIBHBIMU 4YHCIaMU. MOJyJib NEHCTBUTEIBHOIO YHUCIA U €ro CBOMCTBA.
[TpuOmmkEHHBIE BBIYMCICHHS, TpaBWiIa OKPYIJICHHS, TNPUKHUIKA M OIEHKAa pe3yiabTaTa
BBIYHCIICHUM.

Crenensp ¢ uensiM nokxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMuCcH ACUCTBUTEIBHBIX YHCEIT JUTsS PEeIICHUs TPAKTUUYECKUX 3a/1a4 U TIPEJICTABIICHUS TaHHBIX.

ApupmeTHuecKnii KOpeHb HATYpaIbHON CTEIICHH U €TO CBOMCTBA.

Crenenp C palMOHAIBHBIM TIOKa3aTreleM W €€ CBOWMCTBA, CTEMEHb C JCHCTBUTEIHLHBIM
IIOKa3aTeseM.

Jlorapudm gucia. CoiicTa jorapudma. JlecITHIHbIC U HATypaTbHBIC JIOTAPU(PMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC H
apKTaHT€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHus1 U HEPAaBEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHMS.
PaBHOCHIIBHBIC ypaBHEHHS U YpaBHEHUS-CIIeICTBUsI. HepaBeHCTBO, pelieHne HepaBeHCTRA.

OCHOBHBIE METOJIbI PEIICHUS MENbIX U APOOHO-pAIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouieHsl OT OJJHOW NepeMeHHOH. JleleHne MHOTOUYJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. Muorounens ¢ nensiMu kodddunuentamu. Teopema Buera.

[TpeobpazoBaHust YHCIOBBIX BRIPAKEHUH, COJIEPIKALIUX CTENIEHN U KOPHH.

Uppanmonanbupie ypaBHeHUs. OCHOBHBIE METO b PEIICHUS UPPAITMOHAIBHBIX YPABHEHH.

[TokazarenpHbie ypaBHeHUs. OCHOBHBIE METO/IBI PEIIECHHUS MMOKA3aTEIHHBIX YPAaBHCHHM.

[IpeobpazoBanue BhIpKEHUN, CONEPKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJABI pEIICHUs JOrapuGMUYECKUX
YpaBHEHUU.

OcHoBHbIe TpHUroHOMeTpHueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpAKECHUI. PellleHre TPUroHOMEeTpUIECKUX YPAaBHEHUN.

Pemienue cucteM JMHEHHBIX ypaBHEHHMM. MarTpuiia CUCTEMbl JIMHEHHBIX YpaBHEHU.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHM CMBICI W CBOWCTBA, BBIYUCIIEHHE €ro
3HAUYEHMs], IPUMEHEHNE ONPENEIIUTENS 1) PEIICHNs CUCTEMBbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C TOMOILBI CUCTEMBI JIMHEMHBIX ypaBHEeHMI. VccienoBanne nocTpoeHHOn
MOJIENIH C MTIOMOILBIO MAaTPUI] U ONIPEAEIUTENEH.

[TocTpoenrne mMareMaTHYECKUX MOJIENEN peabHON CUTyallUd C IOMOUIbIO YPAaBHEHWH U
HepaBeHCTB. [[puMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a]1a4 U 3a7a4
U3 pa3IUYHbIX 00JacTel HAyKH U peallbHOM JKU3HH.

DyHKUUH U TPaPUKU

OyHkuus, crnocoObl 3amanus (yHkuu. B3aumuao oOparubie ¢GyHkuuu. Kommosunus
byukuuii. ['padux pynkuuu. DnemeHTapHbie IpeodpazoBanus rpagukoB GyHKIUIA.

OO6nacTh onpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkmun. [Ipomexyrku
3HakonocTossHCcTBa. UETHble M HeuéTHble QyHkuuM. [lepuoanueckue QyHkiuu. ITpomexyrku
MOHOTOHHOCTH (PYHKUIHU. MakCUMyMbl U MUHHUMYMBI (QyHKIMU. Hanbomnbiee n HauMeHbIIee
3HaueHUs QYHKIUU HA TPOMEKYTKE.

JluneitHast, KBaJpaTUYHAS U APOOHO-TUHEHHAsT GYHKIIMH. DIEMEHTapHOE UCCIEOBAHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennas (yHKIUS ¢ HAaTypaJdbHBIM M IEIbIM MMOKaszareiaeMm. EE cBoiicTBa u Tpaduk.
CpoiictBa U rpaduk KOpHS N-0if cTemeHW Kak (DYHKIUU OOpaTHOUM CTENEHU C HATypalbHBIM
MoKa3aTeseM.



[Toxa3zaTtenpHas u norapupmMudeckas GyHKIHH, X CBOHCTBa U rpaduku. Mcnonp3oBanue
rpaduKoB QYHKIUH U pelieHHs ypaBHEHUH.

Tpuronomerpuyeckass OKpPYXHOCTb, OIpENEIEHUE TPUTOHOMETPUUYECKHX  (yHKIMiA
YHCJIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pEaJIbHbIX Mpolieccax U sBJIEHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajimsa

ITocnemoBaTenLHOCTH, CIIOCOOBI 3aMaHus TOCIEN0BaTEILHOCTEN. MeTon MaTeMaTHIECKOM
UHAYKIUA. MOHOTOHHBIE M OIpaHUYEHHBIE MOCIEA0BATEIbHOCTU. VcTOpHs BO3HHUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHajin3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTrpuueckas nporpeccud. beckoHeuHo — yObIBarorias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKOM MPOrpeccuu.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonb30Banne nporpeccuu JUisl pelieHus peajibHbIX 3aJa4 MPUKIaIHOTO XapaKTepa.

HenpepriBHbIe QyHKIIMN U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMNOTOTHI I'pa)uKOB (QYHKIIHH.
CpoiicTBa (hyHKIMI HEMpPEpHIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB Ui PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIMM JUTsl pEelIeHUs 3a/1a4.

[TepBast u BTOpast mponsBoauble QyHKIMH. OnpeneneHne, reOMeTpUIeCKii U (GU3NIECKU
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky GyHKIUU.

[IpousBoHbIe aieMeHTapHbIX QyHKUKN. [Ipor3BoaHAs CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUHN (PYHKIUH.

MHo:xecTBa M JI0THKA

MHOK€eCTBO, OIepalry HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammel Oitiepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO armapara Uil ONUCAaHUS PEaJbHBIX INPOLIECCOB U
SBJICHUH, TIPU PEIICHUN 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MAaTeMaTH4eCKOro  OOBEKTa,  CIEICTBHE,
JOKa3aTeJIbCTBO, PABHOCWIBHBIC YPABHEHUS.

11 KJIACC

Yucaa v BLIYHCIEHUS

HarypaneHubie u menble uucna. [IpumeHeHWE NPU3HAKOB JACIUMOCTH IIENBIX YHCE,
HanOobIuii oo aenutens (nanee — HOJl) m HanmensInee obmee kpatHoe (namee — HOK),
OCTaTKOB 0 MOAYIIO, anroputMa EBKina uisl pelieHus 3a1a4 B LETbIX YUCIaX.

KommuiekcHbie uymciia. AnreOpandeckas ¢ = TPUTOHOMETpUYECKass (OpMBI  3amucu
KOMIUIEKCHOTO 4Hcia. ApudmMeTrndeckue ornepanyy ¢ KOMIUIGKCHBIMHU 4uciamu. M300pakeHue
KOMILJIEKCHBIX YHCENl Ha KOOpAWHATHOHU mockoctu. @opmyna Myaspa. Kopau N-oit crenenu u3
KOMILJIEKCHOTO 4yHcna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s pelieHus (Qu3nueckux u
reOMETPHYECKUX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpaBHEHUH U HEPaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160op KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHH C TOMOIIBIO TPUTOHOMETPUUECKOM
OKPYKHOCTH. Pelienne TpuroHoMeTpuieckux HepaBeHCTB.

OCHOBHBIE METO/IBI PEIICHUS TTOKA3aTEeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PEIICHUS UPPAIIOHATHHBIX HEPABEHCTB.



OcCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYITHOCTEHN palluOHAIIBHBIX, UPPAllMOHATIbHBIX,
MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX YPAaBHEHH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI € TapaMETPAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUIO MAaTEMaTHUYECKUX 3ajad U
3aa4 M3 pa3IUYHbIX oOnacTell HAayKM W peanbHOM JKU3HU, HUHTEpIpEeTalysl IOJTy4YE€HHBIX
pe3ynbTaToOB.

DyHKIUHN U rpaGuKU

I'padux xommoszurmu ¢yHkiuii. ['eomerprueckue oOpa3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U TpadUKH.

I'padmueckue MmeTo bl pelIeHUs ypaBHEHUHN U HEpaBeHCTB. [ 'paduueckre METO bl pelIeHUS
3a/1a4 ¢ mapameTpaMH.

Ucnonw3oBanne rpadukoB (GyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCUMOCTEH,
KOTOpbIE BOSHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX TPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajm3a

[IpumeHnenne Npou3BOAHOM K MCCIeA0BaHUIO (DYHKIMIT HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxosxnenne HanOoIbIIIer0 ¥ HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpumeHeHre NPOU3BOAHON Al HAXOXKACHUS HAMJIYUIIEr0 pELIEHUS B IMPHUKIAJHBIX
3ajayax, s ONpEeJeNieHUusT CKOPOCTH M YCKOpEHHUsS mpolecca, 3aJaHHOro (opMmynoil wiu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TEpBOOOpa3HbBIX. [lepBo0OOpa3HBbIE 3IEMEHTAPHBIX
¢dbynakuuii. [IpaBriia HaXOXKIEHUS TIEPBOOOPAZHBIX.

Huterpan. ['eoMeTpuyueckuil CMbICI MHTErpayia. Beruucienue onpenenéHHoro MHTerpaia
o ¢hopmyne Hrrorona-Jleitoama.

[Ipumenenne wuHTErpana Uid HaXOXIACHUS IUIOMIAACH IUIOCKUX QUryp U 00bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuilt auddepeHuanbHbIX ypaBHeHH. MareMaTtnyeckoe MOJeIupOBaHNE
peaIbHBIX MPOLIECCOB C MOMOLIBIO AUPPepeHIuaANbHBIX YPAaBHEHUH.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHHMSA YYEBHOTI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOT'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaIaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh  IPAXKAAHCKOM MO3MLMU  OOydarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHa POCCUICKOrO OOIIecTBa, MPEACTaBIEHUE O MAaTeMaTHUYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBJICHHUH, MNpOLENYp TpakIaHCKOTro oOIiecTBa
(BBIOODBI, OMPOCHI U JPYroe), yMEHUE B3aUMOJEHCTBOBATH C COLMAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKLHUSAMHU U Ha3HAUECHUEM;

2) MaTpUOTHYECKOT0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTh POCCUHCKON TPaXKAAHCKOM MAEHTHYHOCTH, YBAXEHHS K MPOLLIOMY U
HACTOSIILIEMY POCCUICKON MAaTEMAaTUKH, LIEHHOCTHOE OTHOLIEHUE K NOCTIKEHHUSIM POCCUNCKHUX
MaTEMaTUKOB M POCCHHCKONH MaTeMAaTUYECKOM WIKOJIbI, MCIOJb30BAaHUE 3TUX JTOCTHIKEHUU B
JPYrux HayKax, TEXHOJOTHUSX, chepax SIKOHOMUKH;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAHME  JIyXOBHBIX LIEHHOCTEH  pPOCCHHCKOro  Hapoja, CHOPMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBSI3aHHOTO C MPAKTUYCCKUM MPUMEHEHUEM
JOCTH>KCHUM HAyKH M JESTENbHOCThIO YY4EHOTO, OCO3HAHHE JUYHOIO BKJIAJa B IMOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAsl ICTETUKY MAaTEMAaTHUYECKIX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/1a4, PEIICHUH, PACCYXICHUN, BOCIPUUMYHBOCTH K MATEMATHYCCKHM AaCIEKTaM
Pa3IUYHBIX BHJIOB HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTh YMEHUS MIPUMEHATh MAaTEMAaTHICCKUE 3HAHUS B HHTEPECAX 3JI0POBOTO
n Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
MUTaHUe, COATAHCHPOBAHHBIN PEXKHUM 3aHATHH M OTABIXA, peryiisipHas (pu3udeckas akTHBHOCTB),
(hM3UYEeCKOE COBEPIICHCTBOBAHKE MPU 3aHATHSIX CIIOPTUBHO-03I0POBUTEIBHOM JESITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYZAY, OCO3HAHHUE IIEHHOCTHU TPYIOJTIOOMS, HHTEPEC K Pa3IMYHBIM chepam
podecCHOHABHON JIEATEIEHOCTH, CBS3aHHBIM C MAaTEeMAaTHKOW M e€ MPWIOKCHUSIMH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun ©  peaTu30BBHIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSDKEHUH BCEH JKU3HH, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUHU
MPaKTUYECKHUX 33]1a4 MaTEMaTHYECKOW HAMIPaBJIECHHOCTH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

cOpPMUPOBAHHOCTh DKOJIOTHYECKONW KyJIbTYphl, TOHUMaHHE BIUSHUS COLMAIbHO-
HSKOHOMMYECKUX IIPOLIECCOB HA COCTOSHUE MPHUPOIJHON M COIIMAIBHON Cpe/bl, OCO3HAHHE
rJ100aJTFHOTO XapaKTepa SKOJOTUYECKUX MPoOieM, OpueHTalHsI Ha TPUMEHEHNE MaTeMaTHYeCKUX
3HAHM 1715 pellIeHus 3a7a4 B 00J1aCTH OKpY»Karolel cpeibl, IIIaHHPOBAHKUE MOCTYIKOB U OIICHKU
MX BO3MOYKHBIX MOCJEICTBUMN I OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOILECTBEHHOM MpPaKTUKH, MOHUMaHUE MAaTeMaTU4YeCKOW HayKu Kak cgepbl
YeJI0BEYECKOM JIeATEIbHOCTH, 3TAalOB €€ pa3BUTHUS U 3HAYMMOCTHU JUIS PA3BUTHS LIMBUIIU3ALINY,
OBJIQJICHUE S3bIKOM MAaTeMAaTUKH U MaTeMaTHYECKOM KyIbTYpOH KaK CpPeICTBOM MO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIISTH MPOCKTHYIO M UCCIIENOBATENbCKYIO N€ATeIbHOCTh MHAUBHUIYaIbHO U

B IpyIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jornyeckue qeMcTBUA:

BBISIBIISITh U XapaKTEePH30BaTh CYIIECCTBEHHBbIE MPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHHM, OTHOIICHHH MEXAy TMOHATUAMH, (QOPMYIUPOBATH OMpEACNeHUs TOHATHUH,
yCTaHABIUBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(pUKAIMK, OCHOBaHUS [UIsi 00O0OLIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOJUMOTO AHAIIN3A;

BOCIIPUHUMATh, (POPMYIHUPOBATH U MPEOOPA30BHIBATH CYKICHHS: YTBEPIUTENbHBIE U
OTpUIaTeNbHbIE, JMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,



BBISIBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3UM M MPOTHUBOpEUns B (hakTax,
JAHHBIX, HAONIONCHUAX W  YTBEPXKACHUAX, TMpelylaraTb KPUTEPUU JJIsl  BBISBICHHUSA
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTUBHBIX M HMHJIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENILHO J1I0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSIMbIE U OT
IIPOTUBHOI0), BBICTPAaWBaTh AapPryMEHTAlUIO, NPUBOJUTH IPUMEPHl U  KOHTPHPUMEDSI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMPATH CIIOCO0 penieHnst y9eOHOH 3a1a4n (CPaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMpATh HaHOOJIee TOIXOIALINHA ¢ YIETOM CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBare/ibCKkue 1eHCTBUA:

HCII0JIb30BATh BOMPOCHI KaK UCCIIEI0BATENIbCKUIM MHCTPYMEHT MO3HAHUS, (GOPMYIUPOBATH
BOIIPOCHI, (PUKCUpYIOIIKE MPOTUBOpEUYHE, NpoOIeMy, yCTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJIEHHUS, IPOILIECCAa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUS U BBIBOJIBI [0 pe3yJibTaTaM IMPOBEAEHHOTO
HaOJIOIEHUS], UCCIIeI0OBAaHuUs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
00001IEeHNI];

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MpOIlecca, a TAKKE BBLABUIaTh MPEANOJIOXKEHUS O
€ro pa3BUTUH B HOBBIX yCIOBUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAATH J1eUIUTHl HHPOPMAIIUH, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMPOC U AJIs
penieHus 3a1auu;

BbIOMpaTh HMH(OpPMAIMIO U3 HCTOYHHMKOB  pAa3JIMYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTEeMAaTHU3UpPOBAaTh W HHTEPHPETUPOBATh HMHGOPMALMIO PA3IUYHBIX BHUJIOB U  (opm
MIPEACTABJICHUS;

CTPYKTYpPUPOBATh HH(POPMAIUIO, TPEJICTABIISATH €€ B pa3IUUHbIX (OopMaXx, UIUTFOCTPUPOBATH
rpaguvecKu;

OIICHUBAaTh HAI&KHOCT, HMHGOPMAlMU MO  CaMOCTOATEIbHO  Cc(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHnKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Oo0menne:

BOCIPUHMMATh U (QOPMYJIUPOBATH CY)XJIEHHUS B COOTBETCTBUU C YCIOBUSIMH U LEISAMHU
oO11eHus, SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTb CBOIO TOUKY 3PEHHUS B YCTHBIX M HMUCBMEHHBIX
TEKCTax, AaBaTh NOSCHEHNUS 110 X0y PELIEHHS 3a/1a4i, KOMMEHTHPOBATH ITOJY4YE€HHBIN PE3YIbTaT;

B X0Jie 00CYXJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOIEMBI,
pelaeMoi 3ajauu, BBICKAa3blBaTh WJECH, HALIEJICHHBIE HA MOMCK PELIEHMs], CONOCTAaBIATh CBOU
CYXJIEHHsI C CYXJEHUSAMH APYrMX YYaCTHMKOB JUAJOra, OOHapyKUBaTh Pa3M4Me U CXOJCTBO
MO3UILIMH, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHUS, CBOM BO3PAKEHMS,;

MIPENCTABIIATh PE3YJAbTaThl PELIEHUS 3aJayd, SKCIEPUMEHTa, HCCIEN0BAaHUSA, INPOEKTa,
CaMOCTOSITEJILHO BEIOMPATh (POpMAT BBICTYIICHHS C YUETOM 33724 MPEe3eHTALMH U 0COOCHHOCTEN
ayIUTOpUHU.



PeryasitTuBHble yHMBepcaJIbHbIe yUeOHbIe NelicTBUS

Camoopranmsanus:

COCTaBJIATH IUIaH, aJTOPUTM pEIICHHs 3aJadd, BBIOMpATh CIOCOO pelmeHHus ¢ y4€ToM
HUMEIOLUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaThb U KOPPEKTUPOBATH
BapHAaHTHI PELICHUN C YYETOM HOBOM WH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII MHTEJIEKT:

BJIAJICTh HABBIKAMH MO3HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX IPOLECCOB, HX pPE3yIbTaTOB, BIJAJAETh CIHOCOOAMHU CaMOIIPOBEPKHU,
CaMOKOHTPOJISl IPOIIECCA U PE3Y/IbTaTa PELIEHUS MaTEMAaTUYECKOH 3a/1auH;

MPEIBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HMKHYTh IIPH PELIEHUH 3aJaud, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA 1I€JIU U YCIIOBUSM, OOBSACHATH MPUUMHBI TOCTHKEHUS
WIM HEJOCTH)KEHUS Ppe3yJbTaTOB JESATENIbHOCTH, HaXOJWTh OHIMOKY, JaBaTb OILICHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

[MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelleHnyd y4eOHbIX 3a/ay, MPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenensaTh BUABI padOT, JOTOBAPUBATHCSA, OOCYXIATh
MIPOIIeCC U pe3yibTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B IpyNMHOBBIX (opMax paboThl (0OCyXIeHus, 0OMEH MHEHUMH, «MO3TOBbBIE
LITYPMBI» U UHBIE), BBIMOJIHATB CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU AEUCTBUS C JPYTUMHU
YJleHaMM KOMAaH[bl, OLICHMBaTh KaueCTBO CBOET0 BKJIaZa B OOLIMI HPOAYKT MO KPUTEPHSM,
c(OpMyYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOAEHCTBHSL.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy obOydenns B 10 kjacce oOydarouuics IMOMYYUT CICIYIOIIUE TMPEIMETHBIE
pe3yNbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOro Kypca «AnreOpa M Havala
MaTeMaTH4YEeCKOTO aHAIH3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: PAMOHAIILHOE YUCIIO, OECKOHEUHasl MepruoanyecKas
Ipo0Ob, MPOLEHTHI, UPPALUOHATBLHOE YHKCIO, MHOXKECTBA PAlMOHAJBHBIX U JIEHCTBUTEIBHBIX
qucell, MOIyJlb IeHCTBUTEIHHOIO YUCIIA;

MIPUMEHSTH IPOOU U MPOLEHTHI Ui PEIICHUS MPUKIAIHBIX 33724 U3 PAa3IMYHBIX OTpacien
3HAHWUN U pPeaTbHOU KU3HU;

MPUMEHATh NPUOIIKEHHBIE BBIUMCICHHUSA, MPABUIA OKPYITIEHUS, MPUKUIKY U OLEHKY
pe3ynbTaTa BbIYMCIICHUH;

CBOOOZHO ONEPUPOBATH TMOHSATHUEM: CTEMEeHb C IIeNIbIM TOKa3aTelieM, HCIOJIb30BaTh
MOAXOANITYI0 (OPMY 3amUCH JIEHCTBUTENBHBIX YHMCEN JUIsl PEHICHHUs MPAKTHYEeCKUX 33734 U
MPEACTABICHUS JAHHBIX;

CBOOOHO OTIEpUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYpallbHOM CTETEHU;

CBOOOHO OTEpUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM TMOKa3aTeleM;

CBOOOZHO OTEpPUPOBATH MOHATHAMU: JIOTapudM dYHCla, ASCATUYHBIE U HATypaIbHbBIE
JorapupMmsl;



cBOOOJTHO ONEpPHPOBATh MOHATUSIMH: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHTE€HC YHCIIOBOTO
apryMeHTa;

OIEpUPOBATh NOHATUSIMU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCIIOBOTO apryMEHTA.

YpaBHeHusI 1 HepaBeHCTBA:

cBOOOJTHO OTIEPUPOBATH MOHATHUSMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE
YpaBHEHUS U ypaBHEHUS-CIIECTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

MPUMEHATh Pa3IUYHbIE METOJbl PEIICHUS palMOHAIBHBIX U JpOOHO-pallMOHAIbHBIX
YpaBHEHUM, IPUMEHSATh METOJI UHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB;

cBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IEePEeMEHHOW, MHOTOWIEH C
HeNbIMH K03 (QUITMeHTaMu, KOPHU MHOTOWICHA, IPUMEHSTH JIeTICHHEe MHOTOYJICHa HA MHOTOWICH
¢ ocTaTtkom, Teopemy besy u reopemy Buera st peuienus 3aaay;

CBOOOJHO ONEpUpPOBaTh TOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHHUI, MaTpula,
ONpeNeNuTeNb MaTpullbl 2 X 2 W €ro IeOMEeTPUYECKUH CMBICH, MCIOJIb30BaTh CBOICTBA
onpenenuTens 2 X 2 /Ui BBIYUCIECHUS €ro 3Hau€HHs, IPUMEHATh ONPEACTUTENN JUIsl PELICHHS
CUCTEMbl JIMHEMHBIX YpaBHEHUH, MOJEIMPOBATh PEAIbHbIE CUTYyallUM C IMOMOIIBIO CHCTEMBI
JUHEHHBIX YpaBHEHMH, HCCIENOBaTh MOCTPOEHHBIE MOJEIHW C TMOMONIIbI0 MaTpull U
oTpeeNuTeNel, UHTePIPETUPOBATh MOTYYEHHBIN pe3ylbTar;

HCII0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMHU J1J1s TpeoOpa3oBaHUsl BbIPaKEHUH;

BBINIOJIHATh ~ MpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHUH, COAEpKAIlUX CTEHNEHH C
paloHaIbHBIM [TOKA3aTEeNeM;

HCIOJIb30BaTh  CBOMCTBAa JorapuMoB JUisi  IpeoOpa3oBaHusl  JIOTapU(PMUUECKHX
BBIPAKECHUI;

CBOOOJHO  OMEpUPOBaTh  MOHATUSIMHM:  HpPPALMOHANbHBIE,  [OKa3aTelbHblE U
Jorapu(MUUecKue ypaBHEHHsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PaBHOCHIBHBIX MEPEXO0I0B
WJIY OCYILECTBIISIS IPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpUYECKHEe  (QOpMynbl Ui  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHU;

CBOOOJHO OMEpUPOBAaTh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSTH
Heo0xotuMble (GOPMYIIBI 7S] pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHU;

MOJIENTUPOBATh pEAJbHbIC CHUTYyallMM Ha s3bIKe anreOpbl, COCTABJATH BBIPAKEHUS,
YpPaBHEHUs, HEPABEHCTBA II0 YCIOBHUIO 3a/layd, HCCIEN0BATh IIOCTPOCHHBIE MOJEIH C
HCI0JIb30BAHMEM ammapara anreOphl.

DOyHKUUM U TPapuUKU:

CBOOOJHO OMEPUPOBATH MOHATUSAMHU: (DYHKIHS, CHOCOObI 3anaHusi (DYHKIUH, B3aMMHO
oOpatHble (GyHKUUU, KOoMOO3uLMsS (yHKIMH, rpaduk (QyHKUIMU, BBINONHITH SJIEMEHTApHBIC
npeoOpazoBanusi rpaQUKOB QPYHKIUA;

CBOOOJHO ONEpUPOBATH MOHATHSAMU: O0OJACTh OINpENeieHHs] M MHOXECTBO 3HAUYECHUU
GbyHKIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: UYETHBIE U HEUETHbIE (DYHKIMH, MEPUOJUUECKHUE
(GYHKIMHM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIIMHU, MAKCUMyMbl U MHUHHUMYMBI (DYHKIUH,
HauOoJIbllIee U HauMEHblIee 3HaYeHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJHO OMEpUPOBATh MOHATHUAMU: CTETNEHHAas (YHKIUS C HATypajJbHBIM U IENBIM
nokasaresieM, Tpaduk CTENeHHOW (YHKIMHM C HATypalbHBIM U ILENbIM TOKa3aTeleMm, Tpaduk
KOpPHSA N-0if cTeneHu Kak (GyHKIMH 0OpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTeseM;

OTIEpUPOBATh TMOHATHSIMH: IJIMHEHHAs, KBaJgpaTU4Has W JIpOOHO-TMHEHHas (QYHKINHU,
BBITOJIHATE 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX IPa(PUKOB;



cBOOOJTHO ONEPHPOBATH MOHATHUSAMH: MOKa3aTenbHas U JorapudmMuueckas (GyHKIUH, HX
CBO#CTBA ¥ IpauKu, UCIIOIB30BATh UX IT'PApHKH JUIS PELICHHUS yPaBHEHUH;

cBOOOJTHO OMEPUPOBATh MOHATHAMU: TPUTOHOMETPHUUYECKAsT OKPYXKHOCTB, OIpENeIICHUE
TPUTOHOMETPUYECKHUX (PYHKIMI YUCIOBOTO apryMEHTa;

WCIOJNB30BaTh Ipaduku (QYHKIUH Ui UCCIEAOBAaHUS MPOIECCOB W 3aBUCUMOCTEH Tpu
pelIeHnn 3a1ad U3 JPYruX y4eOHBIX NPEAMETOB M peallbHOW JKM3HH, BBIpAXKaTh (OpMylIaMu
3aBUCHUMOCTH MEX]ly BEJIMUYNHAMU;

Hayana maTteMaTH4ecKoro aHajmsa:

cBOOOJTHO OTEPHPOBATH TOHATHAMHU: apuPMETHUYECKass U TEOMETPHUYECKasl MPOTPECCHs,
0eCKOHEUHO yOBIBAIOIIAsi TEOMETPHYUECKAs MMPOTPECCHS, JIMHEHHBIN U SKCIIOHEHIIUAILHBINA POCT,
(opMyIa CI0KHBIX MPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU VISl PELIEHUS PEAIBHBIX 3a1a4 ITPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATH MOHATUSAMHU:  IIOCJIEJOBATENBbHOCTh, CHOCOOBI  3a/aHus
MIOCJIEI0BATEIbHOCTENH, MOHOTOHHBIE U OTPaHUUYEHHBIE MTOCIIE0BATENbHOCTH, TIOHUMATh OCHOBBI
3apO’KJICHUS] MaTEMAaTUYECKOTO aHaIn3a Kak aHann3a OECKOHEYHO MaJIbIX;

CBOOOJHO ONEpUPOBATH MOHATHSIMH: HENpEpbIBHBIE (YHKLMHU, TOUYKU pa3pbiBa Irpaduka
(GYHKIMH, aCHMIITOTHI rpaduka QyHKIINH;

CBOOOJHO ONEpUPOBATH MOHITHEM: (YHKIUS, HENpephlBHAs Ha OTpe3Ke, MPUMEHSTH
CBOMCTBA HETIPEPHIBHBIX (PYHKIMN IS pelIeHUs 3a/a4;

CBOOOJHO OMNEpUpOBaTh MOHATUSMHU: TIepBasi U BTOpas MPOU3BOJHBIE (DYHKIUH,
KacaTesbHas K rpaduKy QpyHKINU;

BBIUUCIIAT IPONU3BOAHBIE CYMMBbI, IPOU3BEIECHUS, YACTHOTO U KOMIIO3ULIUH JABYX (DYHKIIUH,
3HATh MPOU3BO/IHBIE FTIEMEHTAPHBIX (DYHKIIMH;

UCIOJIb30BATh T€OMETPUUECKUH U PU3UUECKUI CMBICI POU3BOJHOM sl peLeHHs 3aau.

MHoxkecTBa M J10THKA:

cBOOOJIHO ONEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallUU HaJl MHOKECTBAMU;

HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapatr JUlsl ONMCAHUS PEaJIbHBIX IIPOLIECCOB U
SIBJICHUH, IPU PELICHUU 3a/1a4 U3 JPYruX y4eOHbIX PEIMETOB;

CcBOOOJIHO ONEpUPOBaTh IOHATHAMU: OIpEIEICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MareMaTH4ecKoro oObEKTa, J0Ka3aTelIbCTBO, pPABHOCWIBHBIE YPABHEHUS U
HEPABCHCTBA.

K xonmy oOydenus B 11 kjacce oOy4aromuics IMOMYYUT CICIYIOIINE TMPEIMETHBIE
pe3yibTaThl MO OTAENbHBIM TeMaM palbouell mporpaMMel yueOHOro Kypca «AureOpa v Havyaia
MaTEMaTUYECKOIO aHAJIN3a»:

Yuciia 1 BBIYUCICHHUSA:

CBOOOJIHO OIEpUPOBaTH MOHATUSAMHU: HATypalbHOE U L€J0€ YHUCIO, MHOXKECTBa
HaTypaJIbHBIX M LEJIBIX YHMCENl, UCIIOJIb30BaTh NpU3HaKu Aenumoctu nensix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEJ JJIs PEIIEHUs 3a7a4, IPUMEHATh aroput™ EBknnna;

cBOOOJTHO OTIEPUPOBATH MOHATHEM OCTATKA I10 MOJIYJIIO, 3alUChIBATh HATypaJlbHbIE YNCIIA B
Pa3IMYHBIX MO3ULMOHHBIX CUCTEMAX CUUCIICHHUS;

cBOOOJTHO ONEpUpPOBaTh MOHATHAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
quce, NMPeICTaBIATh KOMIUIEKCHbIE YHcia B alreOpandeckoil 1 TpuroHomerpuyeckoit dopme,
BBITNOJIHATE apu(METHYECKHE OTIepallii ¢ HUMHU M N300paXkaTb Ha KOOPIUHATHON IIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CcBOOOJTHO ~ OMEpUpOBaTh  MOHATUAMHU:  HppAallMOHANbHbIE,  IOKa3aTelbHbIE U
norapu(pMUUECKre HEPABEHCTBA, HAXOAUTh UX PEIICHHUS C TOMOIIbIO PAaBHOCUIIBHBIX MIEPEX0JI0B;



OCYIIECTBIISITH OTOOP KOPHEH MPH pelIeHHH TPUTOHOMETPUYECKOTO YPaBHEHUS;

cBOOOJTHO OMNEPUPOBATH MOHATUEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO, MPUMEHSTH
HE00X0AUMBbIe (POPMYIIBI JUIS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABCHCTB;

cBOOOJTHO OMEPUPOBATH MOHIATUSAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHHI M HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBUS, HAXOIUTh PEIIEHUsI CUCTEMbI M COBOKYITHOCTEN
palMOHANIBHBIX, HMPPANHMOHAIBHBIX, IIOKA3aTEIBHBIX M JIOTAPU(PMHUYECKHX YpPaBHEHUH U
HEPABEHCTB;

pelarb paluOHalbHbIE, WPPALMOHAIbHBIE, IIOKa3aTEelIbHbIE, JIOTapUPMUUYECKHE U
TPUTOHOMETPUUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COJEPKAIINE MOLYJIU U ITapaMeTphbl;

MPUMEHSTH rpauIecKue METOIBI ISl pEIICHHs ypaBHEHUI 1 HEPAaBEHCTB, a TAKKe 33/1a4 C
napaMmeTpamu;

MOJENUPOBATh pEAJbHbIE CHUTYyallMM Ha fA3bIKE aireOpbl, COCTaBISATb BbIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4H, UCCIIE0BATh IOCTPOEHHBIE MOAEIIN
C MCIOJIb30BaHUEM alllapara ajareopbl, UHTEPIPETUPOBATh MOIYUEHHbBIN Pe3yNbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH Tpa@UKU KOMIO3UIMU (YHKIMI C MOMOUIBIO 3JIEMEHTApHOTO HCCIIEOBaHUS U
CBOMCTB KOMIIO3UIINHU JABYX (PYHKIIMIA;

CTPOUTH FT€OMETPUUECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAUHATHOM MJIOCKOCTH;

CBOOOHO ONEpUPOBATh MOHATUAMU: T'paUKH TPUTOHOMETPHUUECKUX (PYHKIINMT;

MPUMEHATh QYHKUUHU U1 MOJAETUPOBAHNUS U UCCIIEI0BAHUS PEaIbHBIX ITPOLIECCOB.

Hayana maTteMaTn4ecKkoro aHajamsa:

UCIOJb30BaTh IPOU3BOJHYIO [UId MCCIENOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HaUOOJIbIIEE ¥ HAUMEHbIIIEE 3HaUeHUs (PYHKIIMU HENPEPhIBHON HA OTPE3KE;

HCIOJIb30BATh NMPOU3BOAHYIO JUISl HAXOXKICHWS HAaWIYYIIEro PEIIEHUs B NPHUKIAJHBIX, B
TOM 4YHCJIE COLUAIbHO-DKOHOMUYECKHUX, 3aJadax, JJIs ONpEACICHUS CKOPOCTH M YCKOPEHUs
nporecca, 3aaHHoro (GopMysoi uiu rpadukom;

cBOOOJIHO OTIEpUPOBATh MOHATUAMU: IIEpBOOOpa3Hasi, ONpPeAeIEHHbII HHTerpall, HaXOIUTh
epBOOOpa3HbIE UIEMEHTApHBIX (DYHKUMH M BBIYUCIATH UHTErpan mno Qopmyne Hprorona-
JlelOnuLa;

HaXOJUTh IUIOLIA/IU TUIOCKUX (GUTyp U 00BEMBI TEN € IOMOIIBIO MHTErpaa;

UMETh IIPEICTaBICHUE O MATEMaTHMYECKOM MOJCIMPOBAHMM HA IIPUMEPE COCTABIICHUS
muddepeHnanbHbIX YpaBHEHHIH;

pelaTh NpUKIaJHble 3a/la4i, B TOM YHCJIE COLUAIBbHO-IKOHOMHUYECKOTO M (PU3UYECKOrOo
Xapakrepa, CpeICTBaMUA MaTeMaTH4ECKOI0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/ HaumeHnoBaHue pa3esioB M TeM IPOrPaMMBbI Komriecro UIeKTpoHHbIE (LHpPOBLIE)
4yacos o0pa3oBaTe/bHbIE Pecypchl
1 MHO0%eCTBO AEUCTBUTENBHBIX YKcesl. MHOrowieHsl. Panmonaibusie 24
ypaBHEHUs U HepaBeHCTBA. CHCTEMBbl TMHENHBIX YpaBHEHUN
2 O®ynkuuu U rpaduku. CrenenHas QyHKIMS C LEIbIM OKa3aTeleM 12
3 Apudmernueckuil KopeHb N-oii creneHu. MppannoHanbHble ypaBHEHUS 15
4 [TokazarensHas pynkius. [lokazarenbHbIe ypaBHEHUS 10
5 Jlorapudmuueckas pynkuus. Jlorapupmuyeckue ypaBHEHUS 18
6 TpuronomeTrpruyeckue BbIpaXXEHUS U ypaBHEHUS 22
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10
8 HenpepsiBabie pynkmuu. [IponsBoanas 20
9 [ToBTOpEeHME, 0600IIIEHNE, CUCTEMATH3AIINS 3HAHUN 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KoanyecTBo
Ne i/ HanmeHnoBanue pa3aejioB ¥ TeM NIPOrpaMMbl JacoB dekTpontLIe (HpposLIe)
o0pa3oBaTe/ibHbIE pecypChl
Bcero
NccnenoBanue GyHKINN ¢ TOMOMIBIO TIPOU3BOIHOM 22
2 [lepBooOpa3Has U HHTETpAI 12
3 I'paduku TpuroHoMerpuueckux GyHkuui. Tpuronomerpuyeckue 14
HEpaBEHCTBa
WppatmonansHble, MoKazaTeiabHbIE U JJOTapU(PMUUECKUE HEPABEHCTBA 24
KomruiekcHbie yncia 10
HatypanbHble u nensie yncna 10
7 CucreMbl paliMoOHaIbHBIX, UPPALMOHAIBHBIX TTOKa3aTENbHBIX U 12
Jorapu(pMUUECKUX ypaBHEHHI
8 3amauu ¢ mapameTpamu 16
9 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo
No 11/i1 Tema ypoka YACOB DJIeKTpOoHHbIE I (pPOBLIE
o0pa3oBaTe/ibHbIE PeCYPChI
Bcero

MHO3K€eCTBO, ONEepaIuy HaJl MHOKECTBAMH M UX CBOMCTBA 1
Huarpammsl Ditiepa-Benna 1
[IpuMeHeHne TeOPEeTHKO-MHOKECTBCHHOTO amapara Jilsl perieHus 3a1a4 1

4 Panmonanbublie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, TPOIEHTHI, 1
OCCKOHEYHBIE MTEPHUONMUECKHIE TPOOH

5 PanmonanbHbIe ynciia. OOBIKHOBEHHBIC U JICCATUIHBIC APOOHU, TIPOTICHTHI, 1
OCCKOHEYHBIE TIEPUOANIECKHUE APOOH

6 [Ipumenenue npoOeii ¥ MPOLIEHTOB ISl PEIISHUS MPUKIIATHBIX 33/1a4 1

7 [Ipumenenue npoOeii ¥ MPOLIEHTOB ISl PEIISHUS MPUKIIATHBIX 33/1a4 1

8 HelictBuTenbHbIe yncia. PalimoHaabHbIe M HppalMoOHaIbHbIE YUCia 1

9 ApudmMeTnueckne ornepanuu ¢ AeHCTBUTEILHBIMU YHCIIAMA 1

10 Monynbs A€MCTBUTEIBLHOTO YHCIIa U €r0 CBOKCTBA 1

1 [TpuGmxEHHBIC BRIYUCIICHUSI, TPABUIIA OKPYIJICHHS, PUKUIKA U OIICHKA 1
pe3ynbTaTa BEIYMCICHUH

12 OcHOBHBIE METO/IbI PEIICHUS 1IENbIX U APOOHO-PAIIMOHATILHBIX YPABHEHUN U 1
HEPaBEHCTB

13 OcHOBHBIE METO/IbI PEIICHUS IIENIBIX U APOOHO-PAIIMOHATILHBIX YPABHEHUN U 1
HEPaBCHCTB

14 OcHOBHBIE METO/IBI PEIICHUS IIENbIX U APOOHO-PAIIMOHATILHBIX YPABHEHUN U 1
HEPaBEHCTB

15 MHorousieHbl OT OJIHOM MepeMeHHOM. JleneHre MHOTOYJIeHa Ha MHOTOYJIEH C 1

ocratkoM. Teopema besy




16 MHorowieHsl ¢ nenbiMu kodpduuruentamu. Teopema Buera 1

17 Pewrenne cucrem IMHENWHBIX YpaBHEHUN 1

18 Pemrenne cucrem IMHEWHBIX YpaBHEHUN 1

19 Martpuna cuctemsl IMHEWHBIX ypaBHEHUI. OnpeaenuTesib MaTpULIbl 2X2, ero 1
TEOMETPUUECKHI CMBICT U CBOMCTBA; BHIYUCIICHUE €T0 3HAYCHUS

20 Ornpenenurens MaTPHUIBI 2X2, €r0 TEOMETPUIECKUN CMBICIT U CBOWCTBA; 1
BBIYUCJICHUE €r0 3HAYEHUS

21 [IpuMeHeHue onpenenuTens Uil peIeHUsI CUCTEMBI JINHEWHBIX YPABHEHUN 1

22 Pemenue npuknaaHbixX 3aa4 ¢ MOMOIIBIO CUCTEMBI JIMHENHBIX YPaBHEHHI 1

23 Pemenne npuknaaHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMbI JINHEMHBIX YpaBHEHUN 1

24 KonTponbHas pabora: "PannonanbHble ypaBHEeHUs U HepaBeHCTBA. CHCTEMBbI 1
JIMHEWHBIX ypaBHEHUN"

o5 OyHKIMsA, criocoObl 3ananus GyHknu. BzanmMao oOpaTHbIe GyHKITUH. 1
Komnosunus Gyskmmi

26 I'paduk dyakumum. DnemeHnTapHbie TpeoOpa3zoBanus rpaduKoB QyHKITHI 1

97 Ob6nacTh onpeaeneHus © MHOXKEeCTBO 3HadeHud GyHkiuu. Hynu ¢yHkmm. 1
[IpomexxyTku 3HaK MOCTOSTHCTBA

28 Ue&rapie u HeuéTHbie pyHKIMH. [leproanueckne Gynkmuu. [Ipomexyrku 1
MOHOTOHHOCTH (PYHKLIUU

29 MaxkcuMyMmbl 1 MUHUMYMBI pyHKIIMK. Hanbonbliee 1 HauMeHblIee 3HaUeHUe 1
(YHKIMH Ha IPOMEKYTKE

30 JluneitHasi, kBagpaTHuuHas U ApoOHO-TUHEITHAS PYHKIIMU 1

31 DneMeHTapHOe UCCIIeI0BAaHUE U MOCTPOCHHE IPapUKOB STUX (QYHKITHI 1

32 DneMeHTapHOe UCCIeIOBAaHUE U MMOCTPOCHHE IPauKOB STUX (QYHKITHI 1

33 Crenensb c 1enbM nokasareneM. buanom Herotona 1

34 Crenensb ¢ 1enbM nokasareneM. buanom Herotona 1




Crenennast GyHKIUS C HATYpaJbHBIM U LIEJBIM MoKa3areneM. EE cBoiicTBa u

35 1
rpadux

36 KonTtponsHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpadux" 1

37 ApupMeTHuecKrii KOpeHb HaTYpaIbHON CTEIICHH U €0 CBOMCTBA 1

38 ApupMeTHuecKrii KOpeHb HaTYpaIbHON CTEIICHH U €0 CBOMCTBA 1

39 [Ipeobpa3oBaHUs YUCIOBBIX BRIPAKEHHIA, COACPIKAIINX CTEIICHH U KOPHU 1

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHHM, COIEPIKAIINX CTETIEHU U KOPHU 1

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUM, COIEPIKAINX CTETIEHU U KOPHU 1

4 Wppatmonanshbie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPAIIMIOHATIBHBIX 1
YpaBHEHUH

43 Wppanmonanshbie ypaBHeHUs. OCHOBHBIE METO/IbI PEILIEHUS UPPAIIMOHATbHBIX 1
YpaBHEHUU

44 WppaunonansHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS] UPPALMOHATBHBIX 1
YPaBHEHHMU

45 PaBHOCHIIBHBIE NTEPEXO/IbI B PEIIEHUU UPPALIMOHAIBHBIX YPaBHEHUI 1

46 PaBHOCHIIBHBIE NTEPEX0/Ibl B PEILIEHUU UPPALMOHAIBHBIX YPaBHEHHH 1

47 PaBHOCHIIBHBIE NTEPEXO/Ibl B PEIIEHUU UPPALMOHAIBHBIX YPaBHEHUI 1

48 PaBHOCHIIBHBIE NTEPEX0/Ibl B PEIIEHUU UPPALMOHAIBHBIX YPaBHEHUI 1

49 CaoiicTBa u rpaduK KOpHS N-0¥ CTENIEHU KaK GyHKIIMA 0OpaTHOM CTEIIEHU C 1
HaTypaJbHbIM IOKa3aTeleM

50 CpoiicTBa u rpaduK KOpHs N-Oi CTeNEeHH KaK PYHKIIMHU 0OpaTHOU CTEMEHHU C 1
HaTypaJbHbIM IOKa3aTelleM

51 KonTtponpHas padota: "CBoiicTBa U rpaguk KOpHsI N-0H CTENEHH. 1
WppannonansHbie ypaBHeHNA"

52 CreneHb ¢ paliMOHAIBHBIM MIOKa3aTeIeM U e€ CBoMcTBa 1

53 CreneHb ¢ paliMOHAIBHBIM MIOKa3aTeIeM U e€ CBOWCTBA 1




o4 CreneHb C pallMOHAJIBHBIM MOKa3aTeeM U €€ CBOMCTBa 1
55 [oxa3zatenpHast GpyHKUMsA, €€ cBOICTBA U rpaduk 1
56 Hcnons3oBanue rpaduka GyHKINUU IS pEHICHUs] YpaBHEHHHA 1
o7 Hcnonw3oBanue rpaduka GyHKINUN 7S pEIICHUs] ypaBHEHHHA 1
58 [Toxa3zaTenpHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX 1
YpaBHEHUU
59 [Toxa3zaTenpHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEIIEHUS TTOKA3aTEIEHBIX 1
YpaBHEHUU
50 [Toxa3zatensHble ypaBHeHUS. OCHOBHBIE METO/IBI PEIIEHUS TOKA3aTEIbHBIX 1
YpaBHEHUU
61 Kountponbnas pabora: "[lokasarensHas ¢pynkuus. [lokazarenbHbie ypaBHeHuUs" 1
62 Jlorapudm gucia. CBoiicTBa iorapupma 1
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1
64 Jlorapudm uncna. CoiicTBa morapudma 1
65 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1
66 JlecsaTHYHBIC W HATYpAJbHBIE JTIOTAPU(MBI 1
67 [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIINX JTOTAPHPMBbI 1
68 [IpeoOpazoBaHue BhIpKEHUMN, COIECPIKAIINX JOTAPHPMBbI 1
69 [IpeoOpazoBaHue BhIpKEHUN, COIEPKAIIUX JIOTapU(HMBI 1
70 Jlorapudmuueckas GyHKIuS, €€ CBOWCTBA U rpaduK 1
71 Jlorapudmuueckas GyHKIuS, €€ CBONCTBA U rpaduK 1
72 Hcnonb3oBanue rpaduka GyHKIUN A pelICHUS] ypaBHEHUIA 1
73 Hcnonb3oBanue rpaduka GyHKINN A pelIeHus] ypaBHEHHH 1
74 Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI PEILICHHS 1

norapu(pMUUECKUX ypaBHEHUH




Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS

75 o 1
Jorapu(MUYECKUX YpaBHCHHHA
76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS 1
JorapupMUIECKUX YPaBHCHHM
7 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIICHUH JOTapu(PMUUECKIX YPaBHEHUH 1
78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU JIOTApU(PMUUECKUX YpaBHEHUI 1
79 KonTponsnas pabora: "Jlorapudpmuueckas pynxuus. Jlorapupmuueckue 1
ypaBHEHHUA"
80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YMCIIOBOTO apryMeHTa 1
81 CunHyc, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC YHCIIOBOTO apTyMeHTa 1
82 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa 1
84 Tpuronomerpudeckas OKpyKHOCTb, OIIpEeICHIE TPUTOHOMETPUYECKUX 1
(GyHKLUI YUCIOBOTO apryMeHTa
85 Tpuronomerpudeckas OKpyKHOCTb, OIIPEEICHIE TPUTOHOMETPUYECKUX 1
(GyHKLUI YUCIOBOTO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1
89 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
90 [IpeoOpazoBaHue TPUTOHOMETPUUYECKHUX BBIPKCHUMA 1
91 [IpeoOpazoBaHue TPUTOHOMETPUUYECKHUX BBIPKCHUMA 1
92 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHU I 1
93 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHU I 1
94 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM 1
95 Pemenune TpUroHoOMeTpUYECKUX YpaBHEHHUM 1




96 Perienne TpUroHOMETPHUUECKUX ypaBHEHUI 1

97 Pewrenne TpUroHOMETPUYECKUX YPABHEHUI 1

98 Pemnienne TpUroHOMETPHUUECKUX yPaBHEHUI 1

99 Penienne TpUrOHOMETPHUECKUX YpaBHEHU I 1

100 Penienne TpUrOHOMETPHYECKUX ypaBHEHUH 1

101 KonTponsnas pabora: "TpuroHoMerprueckre BbIpaXeHHs U 1
TPUTOHOMETPUYECKHE YpaBHEHUA"

102 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus MOCIen0BaTeEabHOCTENH. MeTo 1
MaTeMaTUIeCKON WHIYKITUH

103 MOHOTOHHBIE B OTPaHUYEHHBIE TIOCIIE0BATENLHOCTH. VicTOpHs aHam3a 1
OECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus 1

105 ['eomeTpuueckas mporpeccust 1

106 beckoneyHo yObIBaroIIasi reOMEeTpUYECcKas MPOTPeccust 1

107 CymMa GeCcKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH 1

108 JIMHENHBIN U SKCIOHEHIIMANIbHBINA pocT. Hucio e. @opmyra ClI0XKHbIX 1
IIPOLICHTOB

109 JIMHENHBIN U SKCIOHEHIIMANIbHBINA pocT. Hucio e. @opmyra CiI0XKHbIX 1
IIPOLICHTOB

110 Hcnonbs3oBaHue NPOrpeccuy i PEeLIeHUs peallbHBIX 3a/1a4 IPUKIIAJAHOTO 1
XapakTepa

111 Kontponsnas pabora: "[locnenoBarensHoctu U mporpeccun” 1

112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMNITOTHI TpaUKOB HYHKIUI 1

114 CBoiicTBa (hyHKLMI HETIPEpPHIBHBIX HA OTPE3Ke 1

115 CBoiicTBa (hyHKIMI HETIPEphIBHBIX HA OTPE3Ke 1




116

MGTOI[ HUHTCPBAJIOB JIA PCHICHUSA HCPABCHCTB

1
117 Meroa MHTEPBAJIOB Ul PELICHUS HEPABEHCTB 1
118 Meroa MHTEpBAJIOB Ul PELICHUS HEPABEHCTB 1
119 [IpumMeHeHme CBOMCTB HETIPEPHIBHBIX (DYHKIUH JUTsl peIIeHHs 3a/1a49 1
120 [IpumMeHeHme CBOWMCTB HEMIPEPBIBHBIX (DYHKITUH JUTS peIIeHHs 3a1a4 1
121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU 1
122 Omnpenenenre, reOMETPUYECKUN CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3HUECKUN CMBICT TIPOU3BOIHON 1
124 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKIUU 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKIUU 1
126 [Tpon3BoHBIE AIIEeMEHTAPHBIX (QYHKIIUH 1
127 [Tpou3BoIHBIE 2JTEMEHTAPHBIX (DYHKIIHMA 1
128 [IpousBoiHAsT CyMMBI, POU3BEICHHUS], YACTHOTO U KOMIIO3HUITUH (DYHKITUH 1
129 [IpousBoiHASE CyMMBI, POU3BEICHUSI, YACTHOTO M KOMITO3UIIMU (PYHKITHIA 1
130 [IpousBoiHAS CyMMBI, POU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (PYHKITHIA 1
131 Kontponbras padota: "[IponsBognas” 1
132 [ToBTOpeHue, 0600IIeHNe, cucTeMaTr3aIus 3HaHui: "YpaBHEeHHs " 1
133 [ToBTOpEeHUEe, 0600IIEeHNe, cucTeMaTr3alus 3Hanui: "OyHkun" 1
134 Hrtoropas koHTpoOJIbHAs paboTa 1
135 Hroropas koHTpoJIbHAs paboTa 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KJIACC

KoimnyecTBo
No 11/i1 Tema ypoka YACOB DJIeKTpOHHbIe HH(poBbIE
o0pa3oBaTe/bHbIE Pecypchl
Bcero

1 [TpumeneHue MpON3BOIHON K UCCIIETOBAHHUIO (PYHKIMI HA MOHOTOHHOCTD H 1
JKCTPEMYMBI

9 [IpumeHeHue Mpor3BOIHOM K HCCeA0BaHnI0 (PyHKIIMN HAa MOHOTOHHOCTh U 1
JKCTPEMYMBI

3 [IpumeHeHne nporu3BOIHOM K Hccae10BaHUIO (GYHKIMIT HA MOHOTOHHOCTh U 1
KCTPEMYMBI

4 [IpumeHneHue Mpor3BOIHOM K Hccae10BaHUIO (YHKIIMI HA MOHOTOHHOCTh U 1
JKCTPEMYMBI

5 [IpumeHeHue Mpor3BOIHOM K HcceA0BaHnI0 (PyHKIIMH HAa MOHOTOHHOCTh U 1
KCTPEMYMBI

6 [IpuMeHeHne MpoON3BOIHOM K MCCIEA0BaHNIO (DYHKIIMI HA MOHOTOHHOCTD U 1
9KCTPEMYMBI

7 Haxosxaenue HarnOoJIbIIEero 1 HAMMEHBIIETO 3HAYEHUsI HEMPEPbIBHOM 1
(hyHKIIMM Ha OTpe3Ke

8 Haxosxaenne HanOoJIbIIEro 1 HAMMEHBIIET0 3HAYEHUsT HENPEPbIBHOM 1
(hyHKIIMM Ha OTpe3Ke

9 HaxosxaeHue HanOoJIbIIEero ¥ HAMMEHBIIETO 3HAYEHUsI HEMPEPbIBHOMN 1
(GyHKLIUU HAa OTpe3Ke

10 HaxosxaeHue HanOoJIbIIEero ¥ HAMMEHbBIIET0 3HAYEHUsI HEMPEPbIBHOM 1
(GyHKLIMU Ha OTpe3Ke

11 HaxosxneHne HanOoJIbIIEro 1 HAMMEHBIIET0 3HAYSHUsI HEMPEPbIBHOMN 1
(GyHKIMU Ha OTpe3Ke

12 HaxosxaeHne HanOoJIbIIEro ¥ HAMMEHBIIETO 3HAYSHUsI HEMPEPbIBHOM 1

(GyHKIMU Ha OTpe3Ke




[IpuMeHeHre MpOU3BOIHOM Il HAXOKACHUS HAWIY4IIeTO PELICHNS B

13 1
MIPUKIIATHBIX 3a7a9ax

14 [TpuMeHeHre MPOU3BOTHON TSI HAXOXKACHUS HAMTYYIIETO PEIICHUS B 1
MIPUKIIATHBIX 3a7a9ax

15 [IpumeHeHre MPOU3BOTHON ISl OTIPEICIICHUSI CKOPOCTH M YCKOPEHUS 1
mporiecca, 3aaHHoro (GopMyIoi wiu rpadgukom

16 [IpumeHeHre MPOU3BOTHON TSI OTIPEICIICHUSI CKOPOCTH M YCKOPEHUS 1
nporiecca, 3aaHHOTo (GOopMYIIOH Hiu rpadgukom

17 Komnozunus hyHkimii 1

18 Komno3zunus ¢pyHkumit 1

19 Komno3zunus ¢pyHkumii 1

20 I'eomerpudeckne oOpa3bl ypaBHEHUH Ha KOOPAWHATHOH TNIOCKOCTH 1

21 ['eomeTpuueckue oOpa3bl ypaBHEHUN Ha KOOPAUHATHON TJIOCKOCTH 1

22 Kontponbras padota: "UccnenoBanue GyHKIINUN ¢ TOMOIIBIO TPOU3BOHON" 1

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [lepBooOpa3ubie AmeMeHTapHBIX QyHKIMA. [IpaBuiia HaXoKICHUS 1
MepBOOOPA3HBIX

o5 [lepBooOpa3ubie AmeMeHTapHBIX QyHKIMNA. [IpaBriTa HaX0XKICHHS 1
epBOOOPa3HBIX

26 Wurerpan. ['eomerpuueckuii cMbIcaT HUHTErpaja 1

27 Brruncnenue onpenenénnoro uaterpana no gopmyne Herorona-JleitOnuna 1

28 Brruncnenue onpenenénnoro uaterpana no gopmyne Herorona-Jleitbnuna 1

29 [IpumeHeHne uHTErpaa sk HAXOXKICHHUS MIOMAAeH IOCKUX PUTYD 1

30 [IpumeHeHne UHTETpaia Uit HaX0XKACHUSI 00bEMOB T€OMETPUIECKHX Tell 1

31 [Tpumeps! pemienuit tuddepeHINaIbHBIX YpaBHEHUN 1

32 [Tpumeps! pemienuit tuddepeHINaIbHBIX YpaBHEHUN 1




MaremMaTH4uecKkoe MOJCIIMPOBAHUC PCAJIBHBIX IMTPOUCCCOB C ITIOMOIIBIO

33 . 1
mddepeHnnanbHbIX ypaBHEHUH

34 KonTtponsnas padora: "[lepBooOpasznast u uaTETpa” 1

35 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu 1

36 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu 1

37 Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U TPaQUKU 1

38 Tpuronomerpudeckne GyHKINHU, HX CBOHCTBA U rpaduKu 1

39 Tpuronomerpudeckne GyHKINHU, HX CBOHCTBA U rpaduKu 1

40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIHIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TIOMOIIHIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH

42 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH

44 Pemienne TpuroHOMETPUYECKUX HEPABCHCTB 1

45 Pemienne TpuroHOMETPUYECKUX HEPABCHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABCHCTB 1

47 Pemrenne TpUroHOMETPHUYECKUX HEPABCHCTB 1

48 Kountponsnas pabora: "['paduku TpuroHoMeTpudecKux QyHKIIHIA. 1
Tpuronomerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI peIIEHHs TOKa3aTeIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI peIIEHHs TOKa3aTeIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI pEIIEHHs TOKa3aTeIbHbIX HEPABEHCTB 1

52 OCHOBHBIE METO/IbI pEeIIEHHs TOKa3aTeIbHBIX HEPABEHCTB 1




53 OCHOBHBIE METO/IbI pEIICHHS JIOTapu(PMUUIECKUX HEPABEHCTB 1
o4 OCHOBHBIE METO/IbI pEIICHHS JIOTapu(PMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METOIbI pEIICHHS JIOTapu(PMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METOIbI pEIICHHS JIOTapu(PMUIECKUX HEPABEHCTB 1
o7 OcHOBHBIE METO/IbI PEILIEHUS UPPAIIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEIICHHS HPPAIIIOHAIEHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pEIICHHS HPPAIIIOHAIEHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pPEIICHUS HPPAITMOHAIBHBIX HEPABEHCTB 1
61 I'paduueckre MeTOIBI peICHHUS UPPAITHOHATBHBIX YPaBHEHUN 1
62 I'padrueckre MeTOIBI peICHHUS UPPAITHOHATBHBIX YPaBHEHUN 1
63 I'padrueckue MeTOIbI pelIeHHs TOKAa3aTeIbHBIX YPaBHEHUN 1
64 I'paduaeckue MeToAbl pemIeHns TOKa3aTeIbHBIX HEPAaBEHCTB 1
65 I'paduaeckue meToap! pemieHust JorapuPMUIecKuX ypaBHEHUH 1
66 I'paduaeckue meToapl pemeHust Jorapu(PMUIECKUX HEPAaBEHCTB 1
67 I'paduaeckue meToapl pemeHust Jorapu(PMUIECKUX HEPAaBEHCTB 1
68 I'paduueckue MeTo1bl pelIeHUs TOKa3aTeIbHbIX U JIOrapU(PMUIECKUX 1
ypaBHEHUH
69 I'padrueckue MeTo bl pellIeHHs OKa3aTeIbHbIX U JIOrapu(pMUIECKUX 1
ypaBHEHUH
70 I'paduueckue MeTo bl pelIeHNs OKa3aTeIbHbIX U JIOrapu(pMUIECKUX 1
HEpPaBEHCTB
71 I'paduueckue MeTo bl pelIeHHs OKA3aTeNbHbIX U JIOTapU(PMUIECKUX 1
HEpaBEHCTB
7 KonTtponrHas padota: "HpparroHaibHble, TOKa3aTelbHbIE U 1

norapuMuUecKue HepaBeHCTBa"




KommuiekcHbie uncna. Anredpandeckast 1 TpUrOHOMeTpuyecKast popmbl

3 3aMMCcH KOMIUIEKCHOTO YHClia 1
74 KommuiekcHbie uncia. Anredpandeckasi ¥ TPUTOHOMETpHUYECKask POpPMBbI 1
3aMMCH KOMIUIEKCHOTO YHClia
75 Apudmernueckre onepanuu ¢ KOMITIEKCHBIMH YUCIIaMU 1
76 ApudmMeTrnueckne onepanuu ¢ KOMILUIEKCHBIMHA YHCIIaMHU 1
77 N300pakeHne KOMIJIEKCHBIX YHCET Ha KOOPIAUHATHON TIIOCKOCTH 1
78 N300pakeHne KOMIJIEKCHBIX YHCET Ha KOOPIMHATHON IJIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-o#i cTeneHn u3 KOMILUIEKCHOTO Yucia 1
80 dopmyna Myaspa. Kopau N-oif cTeneHr U3 KOMILICKCHOTO YHCiIa 1
81 [TpuMeHeHHe KOMIUICKCHBIX YUCEIT JUTS PEIICHUs (GU3NISCKUX U 1
TCOMETPHYCCKUX 3134
82 Kontponbnas padota: "KomruiekcHsie uncina' 1
83 HarypanbsHbie u 11e1p1e yncia 1
84 HarypanbsHbie u 11e1p1e yncia 1
85 [IpuMeHeHrne MPU3HAKOB ACIUMOCTH IEIBIX YHCEIT 1
86 [IpuMeHeHrne MPU3HAKOB ACIUMOCTH IEIBIX YHCEIT 1
87 [Ipumenenne npuzHakoB AenuMocTy nensix yucesr: HOJl u HOK 1
88 [Ipumenenue npusHakoB aeauMoct nenbix yrcen: HOJl u HOK 1
89 [IpumeHeHne NPU3HAKOB ACTUMOCTH IEJIBIX YHCEI: OCTATKU [0 MOIYIIIO 1
90 [IpumeHeHne NPU3HAKOB ACTUMOCTH IEJIBIX YHCEI: OCTATKU [0 MOIYIIIO 1
o1 [IpumeHeHne MPU3HAKOB JACTMMOCTH IIENIbIX YHCeN: alropuT™ EBknnna amns 1
pelIeHns 3a/1a4 B LETbIX YHCIax
92 KonTtposnpHas padoTa: "Teopus nenbix uncen" 1
93 Cucrema ¥ COBOKYITHOCTh ypaBHEHHH. PaBHOCHIIbHBIE CHCTEMBI M CHCTEMBI- 1

CICOCTBUA




Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-

94
CIIEICTBUS

95 OCHOBHBIEC METO/IbI PEIIEHHS CUCTEM U COBOKYITHOCTEH pariMOHaIbHBIX
YpaBHEHUI

96 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MPPAIIHOHAIBHBIX
YpaBHEHUU

97 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

98 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

99 OCHOBHBIEC METO/IBI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

100 OCHOBHBIEC METOJIbI PEIICHHS CHCTEM W COBOKYITHOCTEH JIorapru(MUIeCKUX
ypaBHEHU U
[IpumeHeHne cucTeM K pelIeHHI0 MaTeMaTHYeCcKUX 3aa4 1 3aJa4 U3

101 pa3IUYHBIX 00JIaCTEel HAYKH U PEATbHON KU3HH, HHTEPIPETAIMS TOTyISHHBIX
pe3ynbTaToOB
[IpumeHeHue cucTeM K pelIeHUI0 MaTeMaTHYeCKUX 3a/ad U 3a/1a4 U3

102 Pa3IUYHbBIX 00J1aCTel HAYKH U peaIbHOM JKU3HU, HHTEPIIPETALUS [TOJTy4YEeHHBIX
pe3yNIbTaToOB
[IpumeHeHre HepaBEHCTB K PEHICHUIO MAaTEMaTHYECKUX 3a7a4 U 3a7a4 U3

103 Pa3IUYHBIX 00JaCTel HAYKH U peaIbHOM JKU3HH, HHTEPIIPETALIUS MTOTy4YEeHHBIX
pe3yNnbTaToB

104 Kontponsnas pabora: "CrucTeMbl palliOHATBHBIX, HPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX ypaBHEHUN"

105 PannonanbHbIe ypaBHEHUS ¢ TapaMeTpaMHu

106 PannonasbHbIE HEpaBEHCTBA C TapaMeTpaMu




107 PannoHanbHbIE CUCTEMBI € ITapaMeTpamMu 1

108 WppatnonanbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMHu 1

109 HppanmoHaisHbIe CHCTEMBI C TApaMeTpaMu 1

110 [Toka3arenbHble ypaBHEHUs, HEPABEHCTBA C lTapaMETPAMU 1

111 IToka3aTenbHble CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUS, HEPAaBEHCTBA C MapaMeTpaMu 1

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1

114 TpuroHomeTpudeckue ypaBHEHHUs € IMapaMeTpamMu 1

115 TpuroHomeTpruecKre HEPABEHCTBA C TapaAMETPAMHU 1

116 TpuroHomeTpuuecKre CUCTEMBI € ITapaMeTpamMmu 1

117 [TocTpoenue n nuccnegoBaHNE MaTEMAaTUYECKUX MOJIETIEN PEANIbHBIX CUTYallui 1
C TIOMOIIIBIO YPaBHEHUH ¢ TTapaMeTpaMHu

118 [TocTpoenue u uccaeoBaHNEe MATEMATHYECKUX MOJENICH peaIbHbIX CUTYyaIui 1
C TIOMOIIIBIO CUCTEM yYpaBHEHHM C IMapaMeTpamu

119 [TocTpoenune u ucciaeoBaHUEe MATEMATHUYECKUX MOJICIIEN peaIbHBIX CUTYyaIui 1
C TIOMOIIIBIO CUCTEM YpaBHEHHM C IapaMeTpamu

120 KontponbHas padora: "3agauu ¢ mapamerpamu" 1

121 [ToBTOpEHUE, 0000IIEHNE, CHCTEMaTH3aIus 3HaHui: "YpaBHeHU"

122 [ToBTOpEeHUE, 0000IIEHNE, CUCTEMaTH3aIus 3HaHul: "YpaBHeHUA" 1

123 [ToBTOpEeHUE, 0600IIEHNE, cUucTeMaTr3alus 3HaHui: "YpaBHeHUsA. CUCTEMBI 1
ypaBHeHUI"

124 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTu3anus 3Hanui: "HepaBeHncTaa" 1

125 [ToBTOpenue, 060061eHNe, cucTeMaTu3alus 3Hanuil: "HepaBeHcTsa" 1

126 [ToBTOpenue, 0606meHne, cucreMarusanus 3Hanuii: "HepaBenctna"

127 [ToBTOpenue, 06061eHne, cucremaTu3anus 3Hanuil: "[IpousBoaHas u eé 1

puMeHeHue"




128 [ToBTOpenue, 06001eHNe, cucTeMaTu3anus 3Hanuii: "[IpousBoaHas u eé 1
npuMeHeHue"
129 [ToBTOpenue, 06001IeHNE, crcTeMaTu3anus 3Hanui: "[Ipon3BoaHas u e 1
npuMeHeHue"
130 [ToBTOpenue, 06001IeHNE, ccTeMaTH3alus 3Hanuii: "MHTerpan u ero 1
npuMeHenue"
131 IloBTOpEHHE, 0000MICcHNE, cucTeMaTH3anus 3HaHui: "OyHkyn" 1
P YH
132 IToBTopenue, 0000IeHNE, CHCTEMATH3alKs 3HaHWH: "D yHKIH" 1
P YH
133 IToBTOpenue, 00001eHNEe, crucTeMaTn3anys 3Hauuii: "OyHrn" 1
P YH
134 Wrorosas koHTposbHas paboTa 1
135 Hrorosas koHTpoJIbHAS paboTa 1
136 [ToBTOpEHUE, 0000IIICHNE, CHCTEMAaTH3aIINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136







