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. Henbsrop, 2024 rox

MNOACHUTEJIbBHASA 3AIIMCKA

VYyebnblii Kypc «Anredpa W Havaja MaTeMaTHUYECKOTO aHajIn3a» SBISETCS OIHUM W3
HanOoJyiee 3HAYMMBIX B TMPOTPAMME CpPEIHEro oOIero oOpa3oBaHUs, TMOCKOJIBKY, C OIHOU
CTOPOHBI, OH OOecreuynBaeT HMHCTPYMEHTAlIbHYIO 0a3y M HM3yYeHHUs BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C APYroil CTOpPOHbI, (POPMUPYET JOTMYECKOE U aOCTPAKTHOE MBIILJICHUE
oOyuaronuxcsd Ha YpOBHE, HEOOXOJUMOM JJisi OCBOEHHUS WMH(OPMATHKH, OOIECTBO3HAHUS,
UCTOpUH, CIOBECHOCTH W Jpyrux JAUCHMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaroniyecs: OBJAJI€BAlOT YHUBEPCAIBHBIM  S3BIKOM COBPEMEHHOW HayKd, KOTOpas
bopMynupyeT CBOM JOCTHKEHUS B MaTeMaTuyeckou opme.

VY4eOHbli Kypc anreOpbl ¥ Hayal MAaTeMaTHYECKOTo aHaiM3a 3aKJajJbIBae€T OCHOBY IS
YCHELIHOTO OBJAJEHUs 3aKOHaMH (U3UKM, XUMHH, OWOJOTMM, TOHHUMAaHHUS OCHOBHBIX
TEHJCHIMH pa3BUTUS HKOHOMUKHM M OOLIECTBEHHOW HU3HH, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BaTh UX JUIS
nanbHENero oOpa3oBaHMsT W B TOBCEIHEBHOW >KM3HU. B TO ke BpeMms OBIajeHue
aOCTpPaKTHBIMU U JIOTUYECKHU CTPOTUMH KOHCTPYKIMSIMH alreOpbl U MaTeMaTHYeCKOro aHajiu3a
pa3BUBaeT yMEHHME HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTH, [10Ka3bIBaTh
YTBEPKICHUS C MOMOILBI0O UHIYKIIMM U PacCyXJIaTh JeAyKTUBHO, UCIOIb30BaTh 0000IIEHNE U
KOHKpEeTH3allllo, a0CTparupoBaHWE M aHAIOTHIO, (OPMHUpPYET KpEeaTUBHOE M KPUTHUECKOE
MBIIIICHHE.

B xoxe m3yuenuss ydeOHOro Kypca «Anredpa M Hayajlla MAaT€MaTUYECKOrO aHAJIM3a»
oOyyaroniyecs: MOJy4alOT HOBBIA OMBIT pPELIECHUS NPUKIATHBIX 33434, CaMOCTOSITEILHOTO
MOCTPOCHHUST MaTEMaTHYECKMX MOJIENe pealbHbIX CHUTyalud, HHTEPHPETAlUU MOJYyYEHHBIX
pelIeHni, 3HAaKOMSTCSI C MpUMepaMu MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAyKe U
HCKYCCTBE, C BBIJAIONIUMHUCS MAaTEMAaTHIECKUMU OTKPBITUSMH M UX aBTOPAMH.

VYueOHpli Kypc 00JIajaeT 3HAYUTEIBHBIM BOCHUTATEIHHBIM TMOTEHIIMAJIOM, KOTOPBI
peann3yeTcsl Kak uepe3 ydyeOHbIH Marepuall, CrocoOCTBYIOIIMHA (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUs, TaKk W uepe3 creuupuky ydyeOHOM  JAedATenbHOCTH, TpeOyromie
MPOJOJKUTENIPHOM  KOHLEHTpAallMd  BHUMAaHUS, CaMOCTOATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4E€HHBIH pe3yabTarT.

B ocHoBe meroauku oOyueHus anreOpe M HadajlaM MaT€MaTHYECKOTO aHAJIM3a JIEKUT
NEeSTeTFHOCTHBIA MPUHITUATT OOYICHHS.

B ctpykType yueOHOrO Kypca «Anredpa v Hayajla MaTeMaTHYECKOTO aHaJIu3a» BbIJIEICHbI
CIIENYIONINE CONIEPKATEIIbHO-METOANYEeCKUE JTUHUU. «Yuciaa U BbIYUCIHCHHS», «DyHKIUU U
rpadgukn», «YpaBHEHHS U HEpaBeHCTBa», «Hadana Maremarnueckoro anaiansa», «MHOkecTBa U
Joruka». Bce OCHOBHBIE coAepKaTeIbHO-METOANYECKHE JIMHUM H3Y4aloTCcsd Ha MPOTSHKEHUU
IBYX JIeT 00y4eHHs] Ha YpOBHE CpeAHero oOiiero oOpa3oBaHHSs, €CTECTBEHHO JOTIONHSS IPYT
Jpyra U TOCTENEHHO HACHIIASICh HOBBIMM TeMaMH W pasfenaMu. JlaHHbIM y4eOHbIH Kypc
SBJIIETCS MHTETPaTUBHBIM, IIOCKOJIBKY OOBEIMHSET B cebe coJepKaHHe HECKOJbKUX
MaTeMaTHUYECKUX NUCUUIUIMH, TaKUX Kak aiaredpa, TPUrOHOMETpPHs, MaTeMaTHYECKUM aHaIu3,
TeOpUss MHOXKECTB, MaTeMaTudeckas joruka u napyrue. [lo mepe Toro kak oOyuaromiuecs
OBJIaJIEBAlOT BCE Oojiee MIMPOKMM MaTeMaTHYeCKHM almnaparoM, y HHUX IOCJIEI0BATEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOMTHh MAaT€MaTHYECKYI0 MOJelb pPEaJbHOU
CUTyallud, NMPUMEHATh 3HAHUS, MOJYYEHHBbIE NMPU H3y4EeHUH Y4eOHOro Kypca, JUIsl pelieHUs



CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHOM MAaTeMaTHYECKOM 3aJayd, a 3aTeM HHTEepIpEeTHpPOBATh
CBOM OTBET.

CopepxarenpHO-MeTOAMYECKass  JUHUA  «Yucma W BBIUMCIIGHUS» — 3aBEpILIaeT
(¢bopMHUpOBaHNE HABBIKOB HMCIOJIb30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE OBLJIO HAyaTO Ha
YpOBHE OCHOBHOTO 001ero obpazoBanusi. Ha ypoBHe cpemaHero oOmrero obpazoBanusi 0codoe
BHUMaHUE yjaesseTcss GOpMHUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBHIYMCIIECHHUH, BKIIOYAIOIINX B
ce0s UCTOJIb30BaHUE PA3IMYHBIX (OPM 3alKMCH YMCIA, YMEHHE JAeiaTh NPUKUAKY, BBINOJIHITH
pUOIMKEHHBIE BBIUMCIIECHUS, OLIEHUBATh YHCIIOBBIE BHIPAXKEHUS, padOTaTh C MATEMAaTHUYECKUMU
KOHCTaHTaMH. 3HaKOMble OOy4aroIIMMCSI MHOYKECTBA HATYpPalbHbBIX, LIEJBIX, PAlHOHAIBHBIX U
JNEMUCTBUTENbHBIX YUCEI JTOMOJIHSIIOTCS MHOXKECTBOM KOMIIJIEKCHBIX 4YHceNl. B KaxaoM u3 3Tux
MHO>KECTB pacCMaTpUBAIOTCS CBOWCTBEHHBIE eMY ciel[U(pUUECKHe 331aUl U ONEpalluu: JIeJICHUE
HaIeJIo, ONEpUpPOBaHME OCTATKAMM Ha MHOXECTBE LEJbIX 4Yucell, ocoOble CBOIlCTBa
palMOHAJIBHBIX U UPPALMOHANIBHBIX YHUCEN, apu(pMETUYECKUe Olepaluy, a TakKe M3BJICUYECHUE
KOpDHS ~ HaTypaJbHOM CTENEeHM HAa  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MOCJIEJIOBATEIbHOMY  PACLIIMPEHHUI0 Kpyra HCHOJb3yeMbIX UYHCEI U 3HAKOMCTBY C
BO3MOXHOCTSIMU UX MIPUMEHEHHUS JJIs1 PEILICHUs pa3InyHbIX 3a7a4 GopMHUpyeTcs MpeACcTaBICHIE
0 €IMHCTBE MaTeMaTUKH KaK HAyKu U €€ pOJId B MIOCTPOCHUU MOJIETIEH peasbHOr0 MUpPa, LIMPOKO
HCIIOJIB3YIOTCS 0000IIIeHNEe U KOHKPETH3aIHsI.

Jlunus «YpaBHEHHS U HEPaBEHCTBA» PEATU3yeTCs Ha MPOTSHKEHUH BCEro oOydeHHs Ha
ypoBHE cpenHero oOmiero oOpa3oBaHMs, TIOCKOJBKY B KaxaoMm pasnene [Iporpammbl
MIPElyCMOTPEHO pellleHHne COOTBETCTBYIOIIMX 3a7adu. B pesynbrare oOydaromuecs OBIaleBalOT
Pa3IMYHBIMU  METOJAaMHU  pELIEHUS pPAalMOHANBHBIX, HPPALMOHAIBHBIX, MOKAa3aTENbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUN, HEPABEHCTB M CHCTEM, a TaKKe 3a/ad,
cozepkamux napamerpbl. llodydeHHblE yYMEHHUS IIMPOKO HCHOJB3YIOTCS MPU HCCIEA0BAHUU
(GyHKIMHI ¢ TOMOUIbIO IPOU3BOIHON, MPH PELICHUH MPUKIAIHBIX 33/1a4 U 33a]a4 Ha HaXO0KJCHHE
HanOOJBIINX U HAUMEHbIINX 3HaueHUl QyHkiuu. [lanHas copep)karenbHas JUHUS BKIIOUAET B
cebs Taxke (OpMHUpOBAHUME YMEHHMM BBIIOJHATH pacdy€rbl Mo QopmynaM, MpeoOpa3oBaHMs
PalMOHAJIBHBIX, UPPALMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHH, a TaKKe BBIPaKEHHI,
CoJIepKallluX CTENeHU U Jorapupmel. braromaps u3ydeHuio anredpanveckoro marepuaia
MIPOUCXOJUT JajbHEllliee pa3BUTHE ANTOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaronuxcs, (GOpMHUPYIOTCS HaBBIKU JIEAYKTHBHBIX PacCyXJe€HUM, pabOThl ¢ CUMBOJIbHBIMU
dbopMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJIE PAaBEHCTB U HEPABEHCTB.
Anrebpa npenaraer 3ppeKTUBHbIE HHCTPYMEHTHI JJISl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 3aJa4, HarJIJHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToAnYecKas JTHHHUS «DYHKIUK U TpaduKu» TECHO IMEPEIuIeTacTCs C
IPYTMMU  JIMHUSAMHM ~ y4eOHOro  Kypca, TIOCKOJbKY B  KAaKOM-TO  CMbICie  3amaéT
MOCJIEZIOBATEIbHOCTh ~ M3ydeHHs  Marepuana. V3ydeHue  CTENeHHOM, MOKa3aTeJbHOM,
J0rapu(PMUUECKON U TPUTOHOMETPUYECKUX (PYHKIIHM, UX CBOMCTB U rpaMKOB, UCIOJIb30BaHUE
GyHKIMI A7 penieHust 3ajad U3 JPYruxX ydeOHBIX MPEIMETOB U PEAlbHOM MKU3HU TECHO
CBSI3aHO KaK ¢ MaTeéMaTU4YeCKUM aHAJIM30M, TaK U C pEelIeHHEM ypaBHEHUU U HepaBeHCTB. [Ipu
3ToM OOJIbIIIOE BHHMMaHUE yJensieTcs (QOPMUPOBAHUIO YMEHMSI BbIpaXarb (QOpMyIaMu
3aBUCUMOCTHU MEX]y Pa3iMYHbIMU BEJIHMUYMHAMH, UCCIEA0BATh MOJydeHHbIE (PYHKLINU, CTPOUTH
ux rpaduku. Matepuanm 3TON COJEpKATeNbHON JMHUM HAIeJeH Ha pa3BUTHE YMEHUU U
HABBIKOB, IMO3BOJISIIOIIMX BBIPA)KaTh 3aBUCHMOCTH MEXAY BEIMYMHAMU B Pa3ivdHON (opme:
AHATMUTHYECKOM, Tpaduueckoil u croBecHOW. Ero wu3ydeHme cmocoOCTBYeT pa3BUTHIO



AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTM K  00OOMIEHWIO W  KOHKPETHU3alluH,
WCTOJIb30BAHHUIO AHAJIOTHH.

ConepxarenpHas JImHUs «Hadama mMareMaTWdecKoro aHaim3a» IO3BOJIAET CYIIECTBEHHO
pacIIPUTh KPYr Kak MaTeMaTUYCCKHUX, TaK W MPHUKJIAIHBIX 3a]1a4, TOCTYIMHBIX 00ydJaroIuMcs,
TaK KaK y HHUX IOSBIISCTCS BO3MOKHOCTH CTPOUTH TPA(PUKH CIOKHBIX (YHKITHH, OTIPEICIIATh X
HauOOJBIINE W HAUMEHBIIINE 3HAYCHUS, BRIYUCIAT IIOMaan Guryp u oObEMBI TeJ, HAXOIUTh
CKOPOCTH W YCKOpEHHUs TporeccoB. JlaHHas cojaepkareiabHas JUHHUS OTKPHIBACT HOBBIC
BO3MOXHOCTH TIOCTPOCHHUS MAaTEMaTHUYEeCKHX MOJENCH pealbHBIX CHTYaIlHii, I03BOJIICT
HaxXOJUTh HAaWJIydIllee PEIICHHE B TPHKIATHBIX, B TOM YHCIE COIUATBHO-DKOHOMHUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHUYECKOTO aHajh3a CIIOCOOCTBYET pPa3BHTHIO
abcTpakTHOTO, (HOPMATHLHO-JIOTHYECKOTO M KPEATHBHOTO MBIIIICHUS, (POPMHPOBAHUIO YMECHHIA
pacro3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHHKE M UCKyccTBe. OOydarontuecs
Y3HAIOT O BBIJAIOIINXCS PE3yNIbTaTax, MOJYUEHHBIX B XOJI¢ PA3BUTHS MAaTEMATHKH KaK HAyKH, U
00 uX aBTOpax.

CoxepxarenbHO-MeTOMYEeCKass JMHUSA «MHOXKeCTBa M JIOTHKa» BKJIIOYAaeT B ceOd
AJIEMEHTHI TCOPUM MHOXKECTB W MAaTEMaTHYeCKOW JIOTHKH. TeopeTHKO-MHOKECTBCHHBIC
MPEJICTABJICHAS] TPOHU3BIBAIOT BECh KypC IIKOJHHOW MAaTeMAaTHKH WM TIpEJiararoT HamoOoJee
VHUBEPCATBHBIA S3bIK, OOBEIWHSIONIMA BCE pa3leibl MAaTEMATHKH W €€ TMPWIOKCHHHA, OHU
CBSI3BIBAIOT Pa3HbIC MaTEMAaTHICCKUE TUCITUTUIMHBI H X TIPUIIOKEHHUS B eHOE Tienoe. [loatomy
BXHO JIaTh BO3MOXXHOCTH OOYyYaroleMycsi IMOHUMAaTh TEOPETHKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOW MaTEMaTUKH WM HCIIOJIb30BAaTh €r0o JII BBIPAKCHHS CBOMX MBICICH. J[pyrum
BOKHBIM MPU3HAKOM MaTEMaTHUKH KaK HAyKW CJICAYyeT NMPU3HATH CBOWCTBEHHYIO €l CTPOTOCTH
00OOCHOBaHMW W CIICJIOBAaHWE OMPEACICHHBIM IPaBWJIAM TIOCTPOCHUS  JIOKA3aTCIIbCTB.
3HAKOMCTBO C 3JIEMCHTAMH MAaTEMaTHYEeCKOW JIOTHMKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO
MBIIIICHUS 00yYarOIIMXCsl, MO3BOJISICT MM CTPOHUTH CBOM PACCYKICHHUS HAa OCHOBE JIOTHYCCKUX
paBwI, GOPMUPYET HABBIKM KPUTHYECKOTO MBIIIIJICHHS.

B yueObHOM Kkypce «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO aHAJIM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaTeMaTHYeCKOrO  MOJICIIMPOBAHMs, KOTOpPhIC  IPH3BaHBI  CIIOCOOCTBOBATH
(OPMHPOBAHHMIO HABBIKOB ITOCTPOCHHS MOJEIICH pealbHBIX CHUTYAIMi, HCCICIOBAHUS ITHX
MOJIeNICH C TIOMOINBIO ammapara anreOpsl W MaTeMaTHYeCKOTO aHalu3a, HHTEPIpeTaIruu
MOJIYYEHHBIX Pe3yJbTaToB. Takwe 3aJaHusl BIUICTEHBI B KaXIBIH W3 Pa3/elioB MPOTPAMMEI,
MMOCKOJIBKY BECh MaTephai y4eOHOTO Kypca HMIMPOKO UCTOIB3YETCS IS PEIICHHS TMPUKIIATHBIX
3amad. [lpw pemieHWH peaNbHBIX TNPAKTHYSCKUX  3a7ad  OOydaromuecs pa3BUBAIOT
HAOJI0JATeTIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, WCIIOIH30BATh
aHAJIOTHIO, 0000IaTh W KOHKPETH3MPOBATH MpoOsieMy. [lesTelbHOCTh 10 (HOPMHUPOBAHHIO
HABBIKOB PEIICHUS MPUKIIAHBIX 337a9 OPTaHU3YETCsl B TIPOIECCE U3YICHUS BCEX TEM y4eOHOTO
Kypca «AnreOpa v Hadaa MaTeMaTHUECKOTO aHAITN3a».

Ha u3ydenue yueOHOTO Kypca «AnreOpa ¥ Havaaa MaTeMaTHIeCKOTO aHaIN3a» OTBOJAUTCS
272 gaca: B 10 xmacce — 136 wacoB (4 ugaca B Hememo), B 11 kmacce — 136 gacoB (4 uaca B
HEJIEIO).



COJAEP)KAHUE OBYYEHUSA
10 KJIACC

Yucaa u BbIYUCICHUS

Panmonaneupie unciaa. OOBIKHOBEHHBIC M JIECATHUYHBIC IPOOH, MPOLEHTHI, OECKOHEUHBIC
nepuoaudeckue 1podu. Ilpumenenue apodeit U NpOLEHTOB I pelIeHHs MPUKIAIHbIX 33134 U3
Pa3JIMYHBIX OTpACiIeH 3HAHUM U peabHOM KU3HU.

JleiicTBuTenbHble uncia. PanmoHanbHble M MppalMOHANbHBIE uyncia. Apudmernyeckue
ONEpalMK C JEHCTBUTEIBHBIMU 4YHCIaMU. MOIyib JIEHCTBUTEIBHOIO YHCIA U €r0 CBOWCTBA.
[TpuOmmkE€HHbIE BBIUMCICHMS, TMpaBWiIa OKPYIJIEHHs, MPUKUIKA U OLEHKa pe3yabTaTa
BBIUYHCIICHUH.

Crenens ¢ nenbiM nokazarteneM. bunom Herotona. Mcnonb3oBanue noaxozsiend GopMbl
3anMcy JeMCTBUTENbHBIX YHCEN [l pELIeHNs TPAKTHUECKUX 3a/1a4 U TPECTABJICHUS JaHHbIX.

Apudmerrnyeckuil KOpeHb HaTypaJlbHOM CTETIEHU U €T0 CBONCTBA.

CreneHp C palMOHaJIbHBIM IOKa3aTeleM U €€ CBOICTBA, CTENEHb C JIEHCTBUTEIIbHBIM
ITOKA3aTEJIEM.

Jlorapudm yucna. Cpoiicta orapugma. JlecaTudHbIe U HaTypallbHbIE TOTapU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC YMCIOBOrO apryMmeHTa. ApKCUHYC, apKKOCHHYC U
apKTaHI'€HC YHCIOBOTO apryMEHTa.

YpaBHeHHUs] U HEPABEHCTBA

ToxxnectBa M TOXJIECTBEHHBIE MPeOOpa3oBaHUA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHHMS M YpaBHEHUsA-caeACTBUA. HepaBeHCTBO, pelleHre HEpaBEeHCTBa.

OcCHOBHbBIE METObI PEIICHUS LENIBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.
MHorouneHsl OT OJHOM IEpEeMEHHOM. JleneHue MHOroudsgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3sy. Muorowiensl ¢ nensiMu kodddunnentamu. Teopema Buera.

[Ipeo6pa3oBaHUs YUCIOBBIX BBIPAKEHHM, COJIEPKAIINX CTETIEHU U KOPHHU.

Wppaunonansupie  ypaBHeHUS. OCHOBHBIE METOJbl  PEUICHUS  HUPpPALMOHAIBHBIX
YpaBHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIIEHHUS [T0KA3aTEIbHbIX YPAaBHEHUH.

[IpeoGpa3oBanue BbIpakeHUH, CoAepKALIUX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJbl PELICHUS JIOTapUPMHUUYECKUX
YpaBHEHUH.

OcHoBHble TpuUroHomerpuueckue ¢opmyinbl. IlpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIpaXXEHUI. Penienne TpuroHOMeTpUYECKUX ypaBHEHHM.

Pemenne cucrem JMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBI JIMHEHMHBIX YpPaBHEHM.
Omnpenenurens MaTpUIBl 2X2, €r0 TEOMETPHYECKHH CMBICI W CBOMCTBA, BBIYMCICHHE €ro
3HAuYEHUs!, IPUMEHEHNE ONPENEIUTENS U PELICHUs] CUCTEMBI JINHEHHBIX ypaBHEHUH. Pemienue
MPUKIIAHBIX 33]1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHHUM. McciienoBanne nmocTpoeHHON
MOJIENH € TOMOIIBIO MATPHI] ¥ ONIPEAETUTENEH.

[TocTpoeHne MareMaTH4ECKUX MOJEIEN pealbHOM CHTyallud C MOMOINBIO YPaBHEHUU U
HepaBeHCTB. [IprMeHEeHHe ypaBHEHHWH W HEPABEHCTB K PEIICHHUI0 MAaTEMaTHYECKUX 3a7ad U
3a/1a4 U3 pa3InYHbIX 00JIacTeil HAYKU U peanbHOM KU3HU.

DyHKIUHN U TPadUKH

Oynkuus, crnocoObl 3aaaHus (yHKIUU. B3anMHo oOpatnble QyHkuuu. Kommnosuims
¢byukuuil. ['padux pynkunn. DnemeHTapHbie npeodpazoBaHus rpa@ukoB QyHKIUIA.



Ob6nacTb omnpeaenaeHHus] U MHOKeCTBO 3HaueHud ¢yHkuuu. Hynu ¢ynkuu. [Ipomexyrku
3HAKOMOCTOSAHCTBA. YETHbIe M Heu€THble (yHkMH. [lepuoanueckue Qynkuuu. [IpomexxyTku
MOHOTOHHOCTU (PyHKUMU. MakcuMymMbl 1 MUHUMYMBI (QyHKiuu. Hanbosnbliee n HanMmeHblee
3HaueHUs QYHKIUU Ha IPOMEKYTKE.

Jluneiinas, kBagpaTudHas U IpoOHO-TMHEWHAS QYHKIUHA. DJIEMEHTApPHOE UCCIEOBAaHUE U
MOCTPOEHUE UX IPAPUKOB.

Crenennas (QpyHKIHMsS ¢ HaTypaJdbHBIM W IIEJBIM TMOKa3arerneM. EE cBoiicTBa m rpaduxk.
CpoiicTBa U rpaduk KOpHsS N-0il cTeneHu Kak (yHKIUU OOpaTHOW CTENEHU C HATypaJbHBIM
MOKa3aTeJIeM.

[TokazarenbHas u norapupmuueckas GyHKIUHU, UX cBOWcTBa U rpaduku. Mcrnonb3oBanue
rpaduKoB (PYHKIHMI JJIs1 pEIICHUs] ypaBHESHUI.

TpuroHomerpuueckass OKPYKHOCTb, OIpEIEICHUEe TPUTOHOMETPUUYECKUX (YHKIUN
YHCIIOBOTO apryMEHTA.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEaJIbHBIX Ipolieccax U siBIeHUsIX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hauyana maTeMaTH4ecKoro aHajaimusa

ITocemoBaTeIsHOCTH, CIOCOOBI 3aJaHUS ITOCIEN0OBATEIILHOCTEN. MeTo 1 MaTEMaTUYECKOH
MHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEAOBATEIbHOCTU. McTOpHs BO3HMKHOBEHUS
MaTeMaTHYeCKOI0 aHaJIN3a KaK aHaju3a OECKOHEYHO MaJbIX.

Apudmernueckas M reoMeTpuyeckas — nporpeccu. beckoHeyHo — yObIBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAOLIEH I€OMETPUUYECKOM MPOrpeccui.
JIuHEeWHbI W AKCHOHEHUMaNbHBIM pocT. Yucno e. Popmyna CIOXKHBIX MPOLIEHTOB.
Hcnosb30BaHre Nporpeccuu Uil pelieHns pealbHbIX 3a7a4 IPUKIIaJHOTO XapaKTepa.

HenpepriBHble (QyHKIMM M HX cBoWcTBAa. Touku paspeiBa. ACHUMNOTOTH TpaduKOB
¢byuknuii. CBoiicTBa (QyHKIMI HENpPEpBIBHBIX HAa OTpe3ke. MeToJl MHTEpBaJOB Ui pEIICHUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HENPEPHIBHBIX (YHKLUN I pEIICHUs 3a/1a4.

[TepBast u BTOpasi mponsBoaHbIe GyHKIHH. OnpeneseHne, TeOMETPUIECKAN 1 PU3HIESCKII
CMBICIT IPOU3BOAHOM. Y paBHEHHE KacaTeabHOM K rpaduky QyHKIUU.

[IpousBoHble 3neMeHTapHbIX (GyHKIUN. [Ipon3BoaHAsS CyMMBI, IPOU3BEACHHUS], YACTHOTO
1 KOMIO3UINH QyHKIIUHA.

MHo:kecTBa H JIOTUKA

MHOXeCTBO, OTepallii HaJ MHOXECTBAMHU M MX CBOMcTBa. Jlnarpammer Diinepa—Benna.
[IpyMmeHeHNEe TEeOpeTUKO-MHOKECTBEHHOTO armnapara JJis ONMCAHMS pPealbHbIX IPOLIECCOB U
SIBJICHUH, TIPU PELIEHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Omnpenenenue,  TeopeMa,  CBOMCTBO  MaTeMaTUYeCKOTO  OOBEKTa,  CIEICTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCHJIbHBIE YPaBHEHUSI.

11 KJIACC

Yucsa v BBIYHCTEHUS

Harypansubie u nensie uuncia. [lpuMeHeHue NPU3HAKOB IEIUMOCTH IIENBIX YHCEN,
HanOosbImid oouwit geaurens (manee — HOJI) u Haumensinee obriee kpataoe (manee — HOK),
OCTaTKOB TI0 MOJYJIIO, anropuTMa EBKiMa 11 perenus 3a1ad B [eNbIX Yuciax.

KommekcHpie dumcna. AnreOpamdeckas ¢ = TPUTOHOMETpHUYECKass (OpMBI  3amucu
KOMIUIEKCHOTO YHciia. ApudMeTHIecKre omnepanny ¢ KOMIUIEKCHBIMUA dnuciamu. M3o0paxenue
KOMIIJIEKCHBIX YMCEN Ha KOOpAMHATHOM miockoctr. @opmyna Myaspa. Kopuu n-oii crenenu u3



KOMIUJIEKCHOTO 4yucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCen Ui peleHus (QU3MYECKUX H
r€OMETPUYECKHX 3a/1a4.

YpaBHeHHUs] U HEPABEHCTBA

Cucrema 1 COBOKYIHOCTh ypaBHEHUH 1 HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-
ciencTBysl. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C TIOMOIIBIO TPUTOHOMETPHUECKOM
OKPYXHOCTH. Pernienne TpuroHoMeTpu4eCcKuX HEPaBEHCTB.

OCHOBHBIE METOBI PELIEHUS MTOKA3aTEIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OcCHOBHbBIE METOBI PELLICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBbl  pPELIEHUS CHCTEM M  COBOKYIIHOCTEH  palMOHAJbHBIX,
UppalMOHANIbHBIX, IOKA3aTeNbHBIX U JIOTapU(PMUUECKUX YPaBHEHHI.

VYpaBHEHNs, HEPAaBEHCTBA U CUCTEMBI C TApaMETPAMH.

[IpumeHeHne ypaBHEHUM, CHCTEM M HEPABEHCTB K PEIICHHI0 MaTEMaTHYECKHX 3a1ad U
3a/a4 M3 pa3NUYHbIX oOOJacTeil HayKM U pEaJbHOM >KU3HU, HHTEpHpeTaus MHOJyYEHHBIX
pe3ynbTaToB.

DOyHKIUHN U TPaQUKH

I'paduk komnosuumu QyHkuuid. ['eomeTpuueckue oOpas3bl ypaBHEHUH U HEPABEHCTB Ha
KOOPJMHATHOM TIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpapUKH.

I'padmueckre MeTonbl pelIeHUS YpaBHEHUHM M HEpaBEHCTB. ['paduueckne MeTOIbI
penieHus 3a1a4 ¢ napamMeTpaMH.

Hcnons3oBanne rpadukoB (QYHKIUN 7S HUCCIAEIOBAHUS IPOILIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4EOHBIX IPEIMETOB U pealbHOM KU3HU.

Hayana maTteMaTH4ecKoro aHajamsa

[IpumeHeHne NPOU3BOAHOM K UCCIEIOBAHNUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenrne HanboblIero 1 HauMEHbIIEro 3HaYeHUH HelpepbIBHON (YHKIIMM Ha OTpPE3Ke.

[IprMeHeHre TPOW3BOMHOM ISl HAXOXKJEHHS HAWIYYIIEro pEelIeHUs B NPUKIAIHBIX
3aayax, JJs ONpeieNieHHs] CKOPOCTH M YCKOPEHHUsS TMpoliecca, 3aJaHHOTO (GOpMyIoN WU
rpadukomM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHble 37€MEHTApHBIX
¢byukuuil. [IpaBuna HaxoXaeHUs TEPBOOOPA3HBIX.

Nurerpain. ['eomeTpryecknii cMbICI MHTErpaia. Berducienne onpenenéHHoro HHTerpana
o ¢hopmyne Herorona-Jleitbuma.

[Ipumenenune wuHTerpajga A HaAXOXKACHUS IUIomaaed MiIockux ¢uryp u o0BEMOB
F€OMETPUYECKHX TEI.

[Ipumeps! pemrenuit AuddepeHnanbHbIX ypaBHeHUE. MaremMatnyeckoe MOAETUPOBAHNE
peaIbHBIX MIPOLIECCOB C MOMOLIBIO AU hepeHInaTbHbIX YPaBHEHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskIaHCKOro BOCIIMTAHMS :

c(OPMHUPOBAHHOCTh TIPAXAAHCKOW TO3UIMHM  oOydaroumlerocs Kak akTUBHOTO H
OTBETCTBEHHOI'0 WIEHA POCCHICKOro OOILECTBa, MPEJICTaBICHUE O MAaTeMAaTUYECKHMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIEHUH, Npoleayp Tpa’kJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U IPYroe), yMEHHE B3aWMOJICHCTBOBATh C COIMATBHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIIUIMU U Ha3HAYCHHEM,

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

c(OpPMHUPOBAHHOCTh POCCUNCKOM IpaKAaHCKOW MIAEHTUYHOCTH, YBOXKCHUSI K IIPOILIOMY U
HACTOSIIEMY POCCUHMCKONW MaTeMaTUKH, [IEHHOCTHOE OTHOLICHHE K JOCTHXKEHUAM POCCHMCKHUX
MAaTE€MaTUKOB U POCCHUMCKONW MAaTeMaTHYECKOW IIKOJbI, HCIOJb30BAHUE ITHX JTOCTHKECHUH B
IPYrux HayKax, TEXHOJOTHUAX, cepax FKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIHTAHMSI

OCO3HAHHME  JIyXOBHBIX IIEHHOCTEH  pocCCHilcKOro  Hapoja, c(opMHUpPOBAaHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAyKM M JIEATEIBHOCTBIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIAJAa B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3¢TeTHYeCKOTr0 BOCIIMTAHMSA

JCTETUYECKOE  OTHOIIEHHWE K  MHpPY, BKJIKOYass  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHUH, pacCyKIEHHH, BOCIHPUUMUYUBOCTh K
MaTE€MaTHYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA,

5) ¢pu3HYecKOro BOCIUTAHMS:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMATUYECKHE 3HAHUSI B HHTEPECAX 37J0POBOTO
U Oe3omacHOro obpasza >XM3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JI0POBbIO (3710pOBOE
MUTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHATHI M OTIbIXA, PEry/spHas (u3nyeckas aKTHBHOCTD),
(bu3nyecKoe COBEPILIEHCTBOBAHHE MPH 3aHATHSIX COPTUBHO-03/J0POBUTENBLHON EATENbHOCTbIO;

6) TPy/10BOT'0 BOCTIMTAHUS .

TOTOBHOCTH K TPYJly, OCO3HAHHE LIEHHOCTH TPYJOJI00US, HHTEpEC K pa3INuHbIM cepam
podeccHoHaNbHON NEesTENbHOCTH, CBSI3aHHBIM C MaTeMaTUKON U €€ MPUJIOKEHUSIMU, YMEHUE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mpodeccud W PeaTn30BBIBATH COOCTBEHHBIC
KU3HEHHBIE IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCcKOMY OOpa3oBaHUI0 H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
MIPaKTUYECKUX 33]1a4 MaTEMaTUYECKON HAalIPaBJIECHHOCTH;

7) 3KOJIOTHYECKOT0 BOCTIHTAHUSI:

c(OPMUPOBAHHOCTh 3KOJOTHYECKOM KYJAbTYphl, IOHHUMaHUE BIUSHUS COLMAIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOW Cpeabl, OCO3HaHUE
rJI00ATBPHOTO  XapakTepa  SKOJIOTMYECKUX  MIpoOsieM, OpHeHTalus Ha  IpUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUU JUIsl pelieHHs 3a7ad B 00JIacTU OKpY)Kaollel cpenbl, IUIAaHUPOBaHUE
ITOCTYIIKOB Y OLICHK! UX BO3MOKHBIX IOCIEACTBUMN I OKPYKAOIIEH Cpebl;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:



c(OpPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU M OOIECTBEHHOW MPAaKTHKH, MOHMMAaHHE MAaTeMaTU4YeCKOW HAyKu Kak cgepbl
YEJIOBEYECKOUN JEATENIBHOCTH, ITANOB €€ Pa3BUTHA M 3HAYMMOCTH I Pa3BUTHs LIUBWIM3ALINH,
OBJIAJICHHE SI3bIKOM MAaTEMATHKH M MATEMaTUYECKOUN KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MUpA,
TOTOBHOCTB OCYILECTBIISITh MPOEKTHYIO U MCCIEN0BATEIbCKYIO ACSITEIBHOCTh HHINBUAYAIBHO U

B IpYIIIIE.

METAINPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTenbHBIEe yHHBepcaibHbIe YUeOHbIe el CTBUS

Ba3oBble JJoruyeckue aeiicTBUA:

BBISIBJISITh U XapaKTE€pHU30BaTh CYIIECTBEHHbIE MPHU3HAKW MaTEeMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHMH MeEXAy TMOHATUSAMH, (GOPMYIUPOBATH ONPEIENICHUS IOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpH3HAK KiIaccU(UKALUM, OCHOBAaHUSA I 0000IIeHus u
CPaBHEHHsI, KpUTEPUHU IPOBOAMMOTIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPEOOPa30BBIBATh CYKICHHS. YTBEPAUTENIbHBIE U
OTpHULaTeNbHbIE, €AMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHbIE,

BBISIBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U MPOTHBOpEUUs B (akxTax,
JAHHBIX, HAONIOAEGHUAX W  YTBEPXKICHMSX, Mpeagaratb KpUTEPUH JJIi  BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHH;

JieNlaTh BBIBOJBI C HCIOJIB30BAHHWEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTEIIHLHO JI0KA3aTEIbCTBA MATEMATUYCCKUX YTBEPXKICHUN (IpsAMbIe U
OT MPOTHBHOIO), BBICTPAMBATh APryMEHTAIMIO, TPUBOIUTH MPUMEPbl W KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXK/IEHUS U BBIBOJIBI;

BBIOMpaTh CHOCO0 perneHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIAMIMI € Y4E€TOM CaMOCTOSITENIBHO BBIAEIEHHBIX
KPHUTEPHEB).

Ba3oBble nccienoBarenbckne AeiicTBUA

HCII0JIb30BaTh BOIMPOCHI KaK MCCIIE0BATENbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHI, (PUKCHpYIOIIME MNPOTUBOpEUYHe, MNpoOiIeMy, yCTaHaBIMBaTb HCKOMOE U JaHHOE,
(dbopMHUpOBaTh TUIIOTE3Y, APIYMEHTHPOBAThH CBOIO IMO3UIINIO, MHEHHUE;

MIPOBOJUTH  CAaMOCTOSITENIbHO  CIUIAHWPOBAHHBIM  AKCIEPUMEHT, HCCIEI0BaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OOBEKTa, SIBJIEHUS, IPOLECCa, BbISABICHUIO
3aBUCHUMOCTEHN MEXy 0ObeKTaMU, SBICHUSIMH, ITPOLIECCaMHU;

CaMOCTOSITENIbHO (POPMYIHPOBATH 00OOIIEHHS U BBIBOJABI MO pPe3yibTaTaM MPOBEAEHHOTO
HaAOJIOICHU S, UCCIIEIOBAHUS, OLIECHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJbTAaTOB, BHIBOJAOB U
000011IeHNT;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAKKE BbIJABUIaTh MPEANOI0KEHHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSIX.

Pabora ¢ unpopmanueii:

BBISIBJIAATH 1eUIUTH UHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JJISi OTBETAa Ha BOIPOC U JJIS
pelIeHus 3a/1a4u;

BbIOMpaTh MH(OpPMAIMI0O M3 HMCTOYHHUKOB  pA3IUMYHBIX THIIOB, AaHAJTU3UPOBATH,
CUCTeMaTU3UpPOBaTh W HHTEPHPETUPOBATH HH(POPMALMIO pPA3NTUYHBIX BUIOB U  (opm
MIPEJICTaBJICHNUS;



CTPYKTYpHUpOBaTh  MH(pOpMAIUIO, TMPEACTaBIsATh €€ B pa3iuyHbIXx  (opmax,
WUTIOCTPUPOBATH TpapuuecKy;

OLICHMBATh HAJAE&KHOCTh HMHPOpPMAIMM TIO0 CaMOCTOSTENBbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIe TeiicTBUSA

Oo0wmenue:

BOCIIPpMHUMATb U (bOpMy.]'II/IpOBaTB CY)KICHHA B COOTBCTCTBUHU C YCIOBUAMU U LECIAMU
O6HICHI/15[, SICHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3pPCHUA B YCTHBIX W NHCBMCHHBIX
TEKCTaX, JMJaBaTb IMMOACHCHHUA IIO0 XOA4y PpCUICHUA 3aaadyvd, KOMMCHTHPOBATb HOJ'Iy‘-IeHHI:Jﬁ
pe3ynbTar;

B Xoz€ OOCYXIeHUsS 3a/laBaTh BOIPOCHI IO CYHIECTBY OOCY)KIAeMOW TEMBI, MPOOJIEMBI,
peIHaeMOI\/’I 3aa4y, BBICKA3bIBATh HJCH, HALCJIICHHBIC Ha IMOWCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKACHHA C CYXKACHUAMU APYTHX YHACTHUKOB JHAJIOTQ, O6H3py>KHBaTI) pas3iimiuc U CXO0ACTBO
MO3UIINH, B KOPPEKTHOU popme (GopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS,

MNPEACTABJIATE PE3YJIbTAThI PCHICHUA 3ada4yu, SKCICPUMCHTA, HUCCICOAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO ~ BbIOMpaTh (opmar BBICTYIUIEHMS C Y4€TOM 3ajqady [pe3eHTaluu MU
0COOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anusi:

COCTaBJIAITh IUIaH, AJITOPUTM pELIeHHs 3a/Jayd, BBIOMpPATh CIOCOO pelieHHus ¢ y4€ToM
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pelIEHUN ¢ y4ETOM HOBOM MH(OpMAaLINH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJJIEKT:

BJIa/IETh HaBBIKAMU MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPILAEMBIX NEHCTBUI
U MBICIUTENbHBIX IPOLECCOB, MX pe3yibTaTOB, BIAJeTh CHOCOOAMHM CaMOIPOBEPKH,
CaMOKOHTPOJIS MpOIiecca U pe3ysbTara peleH!sl MaTeMaTHuYecKo 3a1auu;

MPEeIBUJIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIICHHWU 3a/add, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIBLCTB, JAHHBIX, HAJIEHHBIX OMIHOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yiabTaTa IeJId U YCIOBUAM, OOBICHATH MPUUUHBI
JNOCTUKEHHSI WM HEJAOCTH)KEHUS pPe3yJbTaTOB JEATENIbHOCTH, HAaXOJIUTh OIIMOKY, JaBaTb
OIIEHKY MMPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITeJIbHOCTD

MOHUMATh M UCHOJB30BaTh MPEUMYILECTBA KOMAaHIHON M WHIUBUAYaJIbHON pabOThl MpU
pelieHnyd y4eOHbIX 3ajay, MNPUHUMATh IeJlb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH
OpraHU3aINI0 COBMECTHOW DPAabOTHI, paclpenessiTh BHABI padOT, JTOroBapuBaThCS, 00CYXKIATh
MPOIIECC U Pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (0OCYKaAeHHsS, OOMEH MHEHUH, «MO3rOBBIC
IITYPMBI» M HWHBIC), BBIIOJHATH CBOK 4acTh pabOThl U KOOPAMHUPOBATH CBOM JCHCTBHS C
OPYTMMHU YJIEHaMU KOMAaHIbl, OLIEHMBAaTh KayecTBO CBOETO BKJIaJa B OOMMH MHPOAYKT IO
KpUTEpUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

MNPEJIMETHBIE PE3YJIbTATbBI



K konmy oOyuenus B 10 kjacce oOydaromuiics IMOJYYHT CICIYIOIIAE MPEIMETHBIC
pe3yabTaThl O OTAENIBHBIM TeMaM pabodell mporpaMMbl yueOHOro Kypca «Ajiredpa v Havaia
MaTeMaTHYeCKOIro aHaIU3a»:

Yucaa v BbIYMCICHUS:

CBOOOJHO ONEPUPOBATH MOHATHSAMH: PAIMOHAIBLHOE YHCIIO, OECKOHEUHAs MepHoindecKas
Ipo0Ob, MPOIEHTHI, UPPALUOHATBHOE YHUCIIO, MHOXKECTBA PALIMOHAIBHBIX U JIEHCTBUTEIbHBIX
qKcesl, MOIYJb IEHCTBUTEIBHOIO YHCIIA,

MIPUMEHSTH IPOOU U MPOLIEHTHI JI PEIICHUs MPUKIAIHBIX 3a]a4 U3 pa3InYHbIX OTpacien
3HaHUM U pPEATbHOM JKHU3HU,

MPUMEHATh NPUOIMKEHHBIE BBIYUCIICHUS, NMPABWJIA OKPYIJIEHHS, NMPUKUAKY U OLIEHKY
pe3yabTara BEIYUCIIECHUN;

CBOOOJHO ONEpPUPOBATH MOHSATHEM. CTENEeHb C IENbIM IOKa3aTeleM, HCIOJIb30BaTh
NOAXOAUIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUIsl PEIIeHUs MPAKTHUECKUX 3a1ad U
MIPE/ICTaBJICHUS ITaHHBIX;

CBOOOJHO ONEpUPOBATH MOHATHEM: apUPMETUUYECKII KOPEHb HATYpAIbHON CTENECHH,

CBOOOJHO ONEPUPOBATH MOHATUEM: CTENEHb C PALIMOHAIBHBIM OKa3aTelNeM;

CBOOOJHO ONEpPUPOBATh MOHATHSAMU. JIOTapudM dYHcia, AECATUYHBIE U HaTypalbHbIE
sorapudmsr;

CBOOOJHO ONEpPUPOBATh MOHATUSIMU. CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa,;

ONEepUPOBAThH MOHATUAMU: APKCUHYC, apPKKOCUHYC U apKTaHT'€HC YHCIIOBOTO apTyMEHTA.

YpaBHeHus U HepaBeHCTBA!

CBOOOJHO  OmepUpoBaTb  MOHSATHSMHM.  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPAaBHEHUSI-CIIEACTBUSI, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHTh Pa3IUYHbIE METOJbl PEIIECHUS pPalMOHAIBHBIX U JAPOOHO-pAllMOHAIBHBIX
YpaBHEHUH, TPUMEHSATh METO]I UHTEPBAJIOB /ISl pEIlICHUsI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHSTHUSIMU: MHOTOWIEH OT OJHOW IMEepeMEHHON, MHOTOWIEH C
ueiabiMi - Kod(GuIUMEeHTaMl, KOPHU MHOTOYJICHa, MPUMEHSTh JIeIeHHEe MHOIOWwIeHa Ha
MHOTOIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera s pernenus 3anay;

CBOOOJHO ONEpUpOBaTh TMOHATHUAMHU. CHCTEMa JIMHEHHBIX ypaBHEHUM, MaTpHIa,
OTIPENIENIUTENb MAaTPULBI 2 X 2 W ero TEOMETPHYECKHH CMBICH, HCIOIB30BaTh CBOWCTBA
ompenenuTeNns 2 X 2 1l BEIYUCICHUS €T0 3HAYCHHS, MPUMEHATh ONMPEICITUTEIN ISl PEIIeHUs
CUCTEMbI JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh pPEAJbHbIE CUTYallUM C TOMOILBIO CHCTEMBI
JUHENHBIX YpaBHEHMH, HCCIENIOBaTh IIOCTPOCHHbIE MOJEIW C TIOMOUIbI0 MAaTpHll U
onpeAenuTeNel, THTEPIPETUPOBATD MOJy4YEHHBIA PE3yabTaT;

HCII0JIb30BaTh CBOMCTBA IEHCTBUI ¢ KOPHIMHU JUIs TpeoOpa3oBaHMsl BHIPaKEHUH;

BBIIIOJIHATh ~ MpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHUM, COAEpXKAIIUX CTENEHU C
paloHaIbHBIM MTOKA3aTeNIEM;

UCIOJIb30BaTh  CBOWCTBAa JiorapupMoB Uisi  IpeoOpa3oBaHUsl  JIOTapUPMHUUECKUX
BBIPAXKECHUIA,

CBOOOJAHO  OMEpUpOBaTh  MOHATHSIMU:  HMppAallMOHAIbHbIE,  [OKa3aTeJIbHblE U
Jorapu(pMHUUEcKue YpaBHEHHUS, HAXOIUTh UX PEUICHHs] C MOMOUIbIO PABHOCUJIBHBIX MEPEXOJI0B
WJIM OCYILECTBIISIS IPOBEPKY KOPHEH;

MPUMEHITh OCHOBHBIE  TpUTOHOMETpHYeckue (opmynsl  uisi  npeoOpa3oBaHuUs
TPUTOHOMETPHUECKUX BBIPAXKECHUIA;



CBOOOJHO OMNEpUPOBaTh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, TPUMEHSATH
HeoOxo1uMble OPMYJIIBI ISl peLIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUM;

MOJENUPOBAaTh pealibHble CHUTyallUM Ha $3bIKE aiureOpbl, COCTABJATH BBIPAKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA [0 YCIOBUIO 3aJauM, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C
HCII0JIb30BaHUEM armapara aareopsl.

DOyHKIUH U TPaQUKHU:

CBOOOJHO OMEPUPOBATH MOHATUSAMM. (YHKIHS, CHOCOOBI 3anaHusi (YHKIUH, B3aHMHO
oOpaTHble (QYHKUWH, KOMHIO3ULMA (YHKIMHM, rpaduk (yHKUIWH, BBIIOJHATH 3JIEMEHTApHBIC
npeoOpa3oBanus rpagukoB GyHKIUH;

CBOOOJHO OMNEpPUPOBATH MOHATHSAMHU. OOJACTh OMNpENEieHHUs M MHOMXECTBO 3HAUYECHUM
GbyHKIMY, HyIU QYHKIUHU, TPOMEXYTKU 3HAKOIIOCTOSHCTBA,

CBOOOJHO OINEpUPOBATh MOHATUSAMU: YETHbIE U HEUETHBIE (YHKIUHU, MEPUOJUYECKUE
GyHKIMHM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIUH, MAaKCUMyMbl M MHUHHUMYMbBI (YHKIIHH,
HauOoJbIlIee U HAaMMEHbIIee 3HaueHne (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO OINEpUPOBATh MOHATUSAMU: CTENEHHAas (YHKIUS C HATypajdbHBIM U II€JIBIM
nmokaszaTesieM, TpauK CTemeHHOW (YHKIIMK C HATypajdbHBIM M IEJBIM IOKaszareseM, rpadux
KOPHsI N-0ii cTeneH! Kak (yHKIMKA 0OpaTHOW CTENEHU C HATYpaJbHBIM ITOKa3aTeseM;

ONepUpOBaTh MOHATUSIMM. JIMHEHHas,, KBaJpaTU4Has U JpoOHO-IMHEWHas (yHKIUH,
BBITIOJIHATH 3JIEMEHTApHOE UCCIIeI0BaHUE U TOCTPOCHHE UX IPa(PUKOB;

CBOOOJHO ONEpUPOBATh MOHATUAMM: MOKa3aTelbHas M Jiorapudmuueckass QyHKIHH, UX
CBOICTBa U IpaUKH, UCIIOIB30BaTh UX I'paUKH Ul pelIeHUs ypaBHEHU,

CBOOOJHO OMNEpPUPOBATh MOHSTHUSIMU: TPUTOHOMETPUYECKAs OKPYKHOCTh, ONpeiesieHue
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuKku (PyHKUIMHA 7S UCCIEIOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEN Mpu
pelIeHnH 3a/1a4 U3 JAPYrux y4eOHbIX MPEeIMETOB U PEaJbHOW U3HHU, BbIpaxaTh (opMyraamMu
3aBUCUMOCTHU MEX]ly BETUUMHAMU;

Havyana maTeMaTH4ecKoro aHajam3a:

CBOOOJHO OINEpHpPOBaTh MOHATUSAMU: apudmernyeckass U reoMeTpHueckas Iporpeccus,
O0ecKOHEYHO yObIBaroIas reoMeTpruecKas MpOrpeccHsi, TUHEHHBIA U HKCIIOHEHIIMAIBHBIA POCT,
(dbopMya CII0KHBIX MPOLIEHTOB, UMETh MIPEJICTABICHNE O KOHCTAHTE;

MCI0JIb30BaTh IPOTPECCUH JIJIsl PEICHUs peallbHbIX 3a7a4 NPUKIIaJHOTO XapaKTepa,

CBOOOJHO  ONEpUpPOBATh MOHATHSMM.  IOCIEAOBATEIbHOCTh,  CIOCOOBI  3aJaHHs
MOCJIEZIOBATEIbHOCTENH, MOHOTOHHBIE M OIPaHUYEHHBIE MTOCIEA0BATEIBHOCTH, TOHUMATh OCHOBBI
3apO’KICHUS] MaTEMAaTHYECKOTO aHaIM3a KaK aHaJIn3a 0ECKOHEYHO MalbIX;

CBOOOJHO ONEpHUPOBATh MOHITHSIMU. HENpEpbIBHbIE (DYHKLNU, TOYKHU pa3pbiBa rpaduxa
(GyHKIUH, aCUMIITOTHI rpaduka QyHKIUH;

CBOOOJHO OINEpUPOBATh MOHATHEM: (DYHKIUS, HENpepbhIBHAs Ha OTpe3Ke, MPUMEHSTH
CBOICTBa HEMPEPHIBHBIX (PYHKIMHN AJIS peleHus 3a1ay;

CBOOOJHO ONEpUPOBATh TMOHATUSMHU. TIepBasi W BTOpas NPOU3BOJHbIE (DYHKIUH,
KacatenbHas K rpaduKy QpyHKINH;

BBIYMCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHUS, YAaCTHOTO M KOMIIO3MIIMU JBYX
(GyHKIMH, 3HaTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIUH;

UCII0JIb30BATh T€OMETPUUYECKUIN U (PU3NYECKHI CMBICI MPOU3BOIHON JUIsl pellieHus 3aau.

MHo:kecTBa M JIOTHKA!

CBOOOJHO ONEpUPOBATH MOHATHUAMU: MHOKECTBO, OTIEPALIMU Ha/l MHOKECTBAMU,



HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIlliapaT sl ONMCAHUs PEAIbHBIX IPOILIECCOB
U SIBJICHUH, MIPU PEIICHNUH 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB,;

CBOOOJHO ONEPUPOBATh IOHATUSMU: OIpeNeIeHHe, TEeopeMa, YpaBHEHUE-CIIEICTBUE,
CBOMCTBO MAaTe€MaTH4YEeCKOro OOBEKTa, JI0Ka3aTeNbCTBO, pPABHOCWUJIbHBIE YpaBHEHUS H
HEPaBEHCTBA.

K konny oOyuenuss B 11 kjacce oOyyaroluiicsi MOJYYMT CIEAYIOIIUE MpPEeIMETHBIE
pe3yabTaThl O OTAENIBHBIM TeMaM pabodeil mporpaMMbl yueOHOro Kypca «Ajiredpa v Havaia
MaTE€MaTHYECKOTO aHAJIA3a».

Yucaa v BbIYMCICHUS !

CBOOOJHO OMNEpUpPOBaTh MOHATHUSAMH. HATypaJIbHOE M 1LEJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX M LEJbIX YUCEeIl, UCTIOIb30BaTh MPU3HAKHU IeTUMOCTH 1enbix uyncena, HOJl u HOK
HaATypaJIbHBIX YHCEN 7Sl peLIeHUs 3aa4, IPUMEHATh anroput™ EBknnna,;

CBOOOJHO ONEPUPOBATH MOHITUEM OCTaTKa IO MOIYIIO, 3allHChIBaTh HATypalbHbIE YUCIIA
B Pa3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUHCIICHHUS,;

CBOOOJHO ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucesl, MPEJICTaBISTh KOMIUIEKCHBIE YHCIIa B anreOpanyeckoil U TpUroOHOMETpHUUYecKoil dopme,
BBINIOJIHATH apU(PMeTUUYECKUE ONepaliy ¢ HUIMH U U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHUS] U HEPABEHCTBA!

CBOOOJAHO  ONEpUpOBaTh  MOHATHSIMU:  HMppAallMOHANIbHBIE,  [OKa3aTeJIbHblE U
Jorapu(MuUecKre HEpaBeHCTBA, HAXOJUTh UX PELICHHSI C TOMOIIbI0 PABHOCHIIbHBIX IEPEXO/IOB,;

OCYILIECTBIIATH OTOOp KOPHEN IMpU PEeIIEHUH TPUTOHOMETPUUECKOTO YpaBHEHUS,

CBOOOJHO OMNEPUPOBATh MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
HeoOxouMble (POPMYJIBI ISl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO ONEPHPOBATHh MOHATUSIMH. CUCTEMA U COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB,
PAaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBHS, HAXOAUTh PEIIEHUS CUCTEMBI U COBOKYITHOCTEH
palMOHAJbHBIX, HWPPALMOHAIBHBIX, IIOKA3aTEIbHBIX W JIOTApU(PMUYECKUX YPAaBHEHHH U
HEPaBEHCTB;

pelarth paluoOHaJIbHbIE, WPpPALMOHAJIBHBIC, [IOKa3aTelabHble, JorapudMmuueckue Hu
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOTYJIN U ITapaMeTphl;

MPUMEHSTH TpaduuecKre METO/IbI IJIsl PEIICHUs] YpaBHEHUN U HEPABEHCTB, a TAKXKE 3a/1a4
C IapaMeTpaMHy;

MOJENTUPOBaTh pealibHbIE CHUTyallUM Ha $3bIKe aireOpbl, COCTABJIATH BBIPAKEHNS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3a/adyd, HCCIEN0BATh MOCTPOCHHBIE
MOJIENTU C UCII0JIb30BAHUEM amnapara anreOpbl, HHTEPIPETUPOBATh MOJTy4YEHHBIN pe3yabTaT.

DOyHKIUH U TPaQUKHU:

CTPOUTh Ipa@UKU KOMMO3ZULIMK (YHKIUI ¢ TOMOIIbIO 3JIEMEHTApPHOTO HCCIEI0BAaHUSA U
CBOMCTB KOMIIO3ULIUU JBYX (DYHKIIMIA;

CTpOUTh Te€OMETpHuYecKue oO0pa3bl YpaBHEHMM UM HEpPAaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJHO ONEpPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKLINHT;

MPUMEHSATHh PYHKUUHU U1 MOJIETUPOBAHUS U UCCIIEIOBAaHUS PEAlbHBIX MTPOLIECCOB.

Hayana maTteMaTH4eCKOro aHAIM3a:

HCIIOJIb30BAaTh TMPOM3BOJHYIO Uil HCCIEAOBaHMS (QYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOOJIbIIIee U HauMEHbIlIee 3HaYeHUs] (PYHKIIMU HENPEPHIBHON HA OTPE3KE;



UCIIOJIb30BaTh MPOU3BOAHYIO JIJIsl HAXOXKACHUSI HAWIYYLIETO PElIeHMs] B MPUKIAIAHBIX, B
TOM YHCJE COLUATbHO-DKOHOMHYECKHX, 3ajlauax, AJs OINpeAeseHUs] CKOPOCTH MU YCKOpPEHUS
mporecca, 3a1aHHOTO POpPMYIION WK TpapUKOM;

CBOOOJHO ONEPUPOBATH MOHATUIMU: TIepBOOOpa3Hasi, onpeAeaEHHbIA HHTErpal, HaX0UTh
NepBOOOpa3HbIE 3JEMEHTAPHBIX (GYHKIUM M BBHIYUCIATH HHTerpan mno ¢opmyne Herorona-
JleitOHMIa;

HaXOAUTh IUIOIIAAN MIIOCKUX GUTYp U 00BEMBI TEN C MOMOLIBIO HHTETpaa,

UMETh MPEJCTABICHUE O MAaTeMAaTHUYECKOM MOJEJIMPOBAHUU Ha MPHUMEpPE COCTaBIICHUS
nuddepeHInaIbHbIX YpaBHEHUH;

peliarh NPUKIaJHbIE 33Ja4l, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKOTO U (PU3UYECKOrO
XapakTepa, CpeICTBaMi MaTeMaTHYeCKOro aHaIu3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHbBIE
No HaumeHoBaHue pa3eioB U TeM (uudpossbie)
n/n NpPOrpamMmbl Bcero Komrposbubie | Ipakrueciue o0pa3oBaTesibHbIE
padoTsI pa6oTsl pecypent
MHOXeCTBO AEHCTBUTEIBHBIX YHCEI.
1 MmHorouseHsl. ParonanbsHbIe ypaBHEHHUS U 24 1
HepaBeHCTBA. CHUCTEMBI JIMHEHHBIX
YpaBHEHHI
2 Oynknun u rpaduku. CreneHHas QYHKIHS C 12 1
LIeTIBIM TI0Ka3aTeIeM
3 ApudmeTnueckuii KOpeHb N-0if CTEeNeHH. 15 1
HppanuoHanbHbIC ypaBHEHUS
4 INoka3zarenbHas ¢yHkys. [lokazaTensHbIe 10 1
ypaBHEHHS
5 Jlorapudmuueckas GpyHKIus. 18 1
Jlorapudmuyeckre ypaBHEHUS
6 TpUroHOMeTpHYECKHE BEIPAKCHUS U 2 1
ypaBHEHHSA
INocnenoBaTenbHOCTH M IPOTPECCUH 10
Henpepsiubie GpyHkimu. [TponsBonHas 20
9 [loBTOpenue, 06001IeHNe, CUCTEMATH3 Al 5 5
3HAHU
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 136 10 0




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbBIE
No HaumeHoBaHue pa3e/ioB U TeM (uudpossbie)
n/n MPOrpaMMbl Bcero Komrposbnpie | Ipakrueciue o0pa3oBaTesibHbIE
padoTsI padoTsl
pecypchbl
1 HcenenoBanue GpyHKINI ¢ TOMOIIBIO 29 1
TIPOU3BOTHOM
2 IlepBoOOpa3Has u UHTErpa 12 1
3 I'padmky TpUroHOMETPHYECKNX DYHKIIHIA. 14 1
TpuroHomeTpuyeckre HepaBeHCTBA
4 HppannoHanbHble, IOKa3aTeNbHbIC H 24 1
norapudMHUIecKie HepaBeHCTBA
KommekcHble yncna 10
HarypanbHble U 1enble yucia 10
CucreMsl palliOHAIBHBIX, HPPALIHOHAIBHBIX
7 0Ka3aTeJIbHBIX U JIOrapu(pMUIECKUX 12 1
ypaBHEHHH
8 3agauu ¢ mapaMeTpamMu 16 1
9 IToBTOpenue, 00001eHNe, CUCTEMATH3 AL 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O [TPOI'PAMME 136 10 0




IIOYPOYHOE INIJIAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBIE
Ne ara uppoBbIe
/i Tema ypoka Beero Konrtpoabubie | IlpakTnyeckue f3yqemm :)lﬁ[()l:gOBaTeJIbele
pa6oTsl padoThI pecypest
1 MHOXeCTBO, Onepaluy HaJl MHOKECTBAMH 1
U UX CBOWCTBA
2 Juarpammer Diinepa-Benna 1
3 TIpuMeHeH#e TeOPEeTUKO-MHOKECTBEHHOTO 1
anmapara Jyisl peieHus 3a1a4
Parnonaneubie yrciaa. OOBIKHOBEHHBIE U
4 JIECATHYHBIC POOH, TPOIICHTHI, 1
OECKOHEYHBIE TIEPUOIUUECKUE IPOOH
Pannonansusie yncia. OOBIKHOBEHHBIE U
5 JIeCATHYHBIE TPOOH, IPOLICHTHI, 1
OECKOHEYHBIE TIEPUOIUUECKUE IPOOH
6 IIpumenenue npobeit ¥ NPOLEHTOB AJIst 1
pCLICHHS IPUKIIATHBIX 337124
7 IIpumenenue npobeit ¥ MPOIEHTOB A 1
pelIeHNUs IPUKIIAHBIX 33184
8 JleticTBUTEIbHBIC YUCIIA. PallnOHABHEBIC B 1
UppalroHaIbHbIe YnCIia
9 Apudmernueckue onepanuu ¢ 1
JEHCTBUTENBHEIMA YUCIAMKI
10 Mopnynp AeHCTBUTEIBHOTO YUCIA U €70 1

CBOICTBA




11

TIpubnmxEHnble BRIYUCICHNS, TPaBHIIA
OKPYTJICHHUS, IPUKHIKA U OLICHKA
pe3yiabTata BEIYACICHUH

12

13

14

OCHOBHBIE METO/IbI PELICHHUS LETBIX U
JpOOHO-paIlMOHAIBHBIX YPaBHEHU U
HEpPaBECHCTB
OCHOBHBIE METOBI PELICHHUS LETBIX U
JPOOHO-PAMOHANBHBIX YPaBHEHHUH H
HEPaBCHCTB
OCHOBHBIE METOJIbI PELICHHUS LETBIX U
JPOOHO-PAMOHANEHBIX ypaBHEHHH 1
HEPaBCHCTB

15

MHoOro4IeHB! OT OJTHOW TIEPEMEHHO.
Jlemenne MHOTOYJIEHAa HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHOTOYJIEHBI ¢ HEeTBIMU KO3 GUIIIEHTAMU.
Teopema Buera

17

Pemenne cucteM nMHENHBIX ypaBHEHUN

18

Perrenrie cucteM JIMHEHHBIX ypaBHeHI/Iﬁ

19

Marpuua cucteMsl JIMHEHHbIX YPaBHEHHH.
Omnpenenurens MaTpUlbl 2X2, ero
TeOMEeTPUYECKUI CMBICI ¥ CBOMCTBA,
BBIYUCIICHUE €r0 3HAUCHUS

20

Omnpepenurens MaTpUIbl 2X2, ero
TeOMETPUYECKUN CMBICI U CBOWCTBA,
BBIYKCJICHUE €r0 3HAYCHUS

21

IIpumMenenue onpeneauTens s peieHus
CUCTEMBI INHEWHBIX YpaBHEHUI




22

Pemenne npukiIagHbIX 38429 C TOMOIIBIO
CHUCTEMBI JINHEHHBIX YpaBHEHUI

23

Pemenue npuknaaHbix 3a1a4 ¢ MOMOLIBIO
CUCTEMBI JINHEWHBIX YpaBHEHUI

24

Kontponbhas pabora: "Panuonanbubie
ypaBHEHUs U HepaBeHCTBA. CHCTEMEI
JIMHEHHBIX YpaBHEHUH"

25

OyHKIMs, cOco0bI 3a1aHus QyHKIUH.
B3aumHo oOpaTHbIe (yHKIMH. KoMmosunms

¢byHKUIMi

26

I'padux pyHKIHH. DileMeHTapHbIe
npeoOpa3oBaHus rpapukoB GyHKIUH

27

OGacTh OnmpeeIeHUs: i MHOXECTBO
3HaveHnit Qpynkuun. Hynu QyHkumm.
TIpoMeXyTKH 3HaK [OCTOSIHCTBA

28

YéTHbIC U HEUETHBIC (PYHKIUH.
Tepnonnueckue pynkunu. IIpomexyrku
MOHOTOHHOCTH (DyHKITUH

29

MakcUMyMbl 1 MUHUMYMBI (DYHKIIUH.
HamnbGornsree 1 HaMeHbIIIee 3HAUCHHE
(YHKIMH Ha IPOMEXKYTKE

30

Jluneiinas, kBagpaTHYHast U IPOOHO-
NUHeWHas QyHKIHH

31

DjeMeHTapHOe UCCIIeIOBAHIE U
nocrpoeHue rpagukoB ATUX GYHKIUN

32

DjeMeHTapHOe UCCIIeI0BAHNE U
MOCTpOCHUE I'padUKOB ITUX HYHKIMN

33

CreneHb ¢ LICJIBIM TOKa3aTejieM. buHoMm




Herorona

CTemneHp ¢ LeIbIM IToKazaTeaeM. bunom

34 Herorona
CrenenHast QyHKIHS C HATYPaIbHBIM U

35 1eabIM Ioka3atreiieM. E€ cBolicTBa 1
rpaduk

36 Konrtponphas padora: "CreneHHas
¢ynkuus. EE cBoiictBa u rpadux”

37 Apudpmernueckuil KOpeHb HaTypaIbHON
CTETEHU U €ro CBOWCTBA

38 Apudmernueckuil KOpeHb HaTypalbHON
CTENEHU U €ro CBOMCTBA

39 IIpeo6pa3oBaHus YHCIOBBIX BhIPAKEHUH,
coJiep KallluX CTEIIEHH U KOPHU

40 IIpeo6pa3oBaHus YHCIOBBIX BBIPAKCHUH,
COZIepKaIUX CTEIEHH U KOPHU

a1 IIpeo6pa3oBaHus YHCIOBBIX BBIPAKCHUH,
CoZIep KaIlUX CTEIEHH U KOPHU
Hppanuonanbusle ypaBHeHHS. OCHOBHBIE

42 METO/Ibl PELICHUS UPPALUOHATIBHBIX
YpaBHEHUI
Hppaunonansusie ypapueHus. OCHOBHBIE

43 METOABI PELICHUS UPPALUOHATIBHBIX
YpaBHEHUI
Hppanuonansaele ypaBHeHHS. OCHOBHBIE

44 METO/bI PELICHUS UPPALUOHATIBHBIX
ypaBHEHHH

45 PaBHOCHIIBHBIE IEPEXO/IBI B PEIIEHUU




MPPAMOHAIBHBIX YPaBHEHUH

PaBHOCHIIBHBIE NEPEXO/bl B pEHICHUU

46 UppPalMOHATIbHBIX YPaBHEHUH

47 PaBHOCHIIBHBIE NIEPEXO/IBI B PEILIEHUN
UpPAlMOHATBHBIX YPaBHEHUM

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN
UpPalMOHATIBHBIX YPaBHEHUM
CaolicTBa u rpauk KOpHS N-0i CTENEHU

49 Kak (PYHKIMU OOpaTHOMN CTEIeHU ¢
HaTypaJlbHbIM I10Ka3aTelIeM
CBoiicTBa u rpaduk KOpHs N-0ii cTeneHu

50 Kak (PYHKIMU 0OpaTHOMN CTEreHu ¢
HaTypaJbHbIM II0Ka3aTelIeM
Konrtponbhas padota: "CpoiicTBa u rpaduk

51 KOpHs N-oii creneHu. MppanuoHnansHele
ypaBHEHUS"

59 CreneHs ¢ palllOHaIbHBIM [10Ka3aTeNleM U
€€ CBOMCTBA

53 CreneHs ¢ palliOHAIbHBIM [IOKA3aTeNIeM H
e€ CBOICTBa

54 CreneHs ¢ palllOHAIBHBIM [IOKA3aTeNIeM U
e€ CBOMCTBa

55 TloxazarensHas QyHKINS, €€ CBOWCTBA U
rpapux

56 Hcnonp3oBanue rpaduka GyHKIUH I
peleHust ypaBHEHHUH

57 Hcnons3oBanue rpaduka GyHKIUM I

pelleHust ypaBHEHHUH




TlokazarenpHBIC YpaBHCHMUS. OCHOBHBIE

58 METO/IbI PEIICHUS TIOKa3aTeIbHBIX 1
ypaBHEHUI
TToxa3atenbuble ypaBHeHHs. OCHOBHBIE

59 METOJIBI PEIICHNS OKA3aTeIbHBIX 1
YpaBHEHUI
Toka3atenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIIeHHs TOKa3aTeIbHBIX 1
ypaBHEHHI

61 Konrponbhas padora: "IlokazarenbHas 1
¢dyukiyst. [TokazaTenbHble ypaBHEHUS"

62 Jlorapugm uucia. CoiictBa Jorapupma 1

63 Jlorapudwm uncna. CoiicTa norapudma 1

64 Jlorapudm uncna. CoiicTa norapudma 1

65 JlecsTHUHBIE U HATypalbHbIE JIOTAPU(MEI 1

66 JlecsTHUHBIE U HATypalbHbIE JIOTAPU(MEI 1

67 TIpeoGpa3oBanme BEIpaXEHHH, COAEPIKALINX 1
norapugmsl

68 IIpeoGpazoBaHue BEIpaXKEHNUH, coeprKanx 1
norapugmsl

69 IIpeoGpa3zoBaHue BEIpaXKEHNUH, coepKaIuX 1
norapugmsl

70 Jlorapudmudeckast GpyHKIus, e€ CBONWCTBA 1 1
rpaduk

71 Jlorapudmudeckast GpyHKIus, €€ CBOWCTBA U 1
rpadux

79 Hcnonp3oBanue rpaduxa GyHKIMN IS 1

peLIeHus ypaBHEHHH




Hcnonp3oBanne rpaduka GYHKIUH IS

3 peIIeH s ypaBHEeHUH
Jlorapudmudeckue ypasHeHust. OCHOBHbIE

74 METO/IbI PEelIeHHUs JIOTapHPMUUECKHIX
ypaBHEHUI
Jlorapudmudeckue ypasHeHus. OCHOBHbIE

75 METO/IBI PeIIeHHNs JIOTapHYMUIECKHIX
ypaBHEHHH
Jlorapudmudeckue ypasHeHus. OCHOBHbIE

76 METO/IBI PEeIIeHHNs JIOTapHYMUIECKHIX
ypaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXOJIBI B PEIICHUI
J0Tapu(pMIYECKNX ypaBHSHUH

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PEIICHHUH
J0rapu(pMIUYECKNX ypaBHSHUH

79 Konrponbhas padora: "Jlorapudmudeckas
¢ynkuus. Jlorapupmuueckue ypaBHeHHs"

80 CuHyc, KOCHHYC, TAHTCHC ¥ KOTaHI'€HC
YHCIIOBOIO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC 1 KOTAHTeHC
YHCIIOBOTO apryMEHTa

82 ApPKCHHYC, apKKOCHHYC M apKTaHI'CHC
YHCIIOBOTO apryMEHTa

83 ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTrO apryMEHTa
TpuroHoMerpuueckasi OKpYKHOCTb,

84 OIIpe/ieNICHHE TPUTOHOMETPUUECKUX

(yHKIUH 9UCIOBOTO apryMeHTa




TpuroHoMeTpHu4eckasi OKpYKHOCTB,

85 OTIpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(dyHKIMIT 9HUCIOBOTO apryMeHTa

86 OCHOBHbIE TPUTOHOMETPHYECKUE HOPMYJIbI 1

87 OCHOBHbIE TPHTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPHTOHOMETPUYECKUE (POPMYJIBI 1

89 OCHOBHbIE TPUTOHOMETPUUECKUE (HOPMYIIBI 1

9 TIpeoGpa3oBaHue TPHTOHOMETPHISCKHX 1
BBIpaXKCHHUIT

01 IIpeo6pa3zoBaHKe TPUTOHOMETPHIECKHX 1
BBIPOKCHHUIT

92 TIpeo6pa3oBanie TPUTOHOMETPHICCKIX 1
BBIPKCHHUIT

93 TIpeo6pa3oBanie TPHTOHOMETPHICCKHX 1
BBIpAXKCHHUIT

94 Pemenne TpuroHoMeTpruecKuX ypaBHEHU 1

95 Pemenne TpUroHOMETpUYECKHUX YPaBHCHUH 1

96 PerreHre TpHrOHOMETPUYIECKUX YPaBHEHHIA 1

97 PerreHre TpUroHOMETPUYIECKUX YPaBHEHHIA 1

98 PemnieHre TPUTOHOMETPUYECKHUX YPaBHEHUH 1

99 PemnreHne TPUrOHOMETPUUYECKHUX YPAaBHEHUH 1

100 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonrponbpHas paboTa:

101 "TpUrOHOMETPUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHHS"

102 TTocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs 1

HocJjiegoBaTeIbHOCTEN. MeToa




MaTeMaTH4YECKOM WHAYKIIUA

MoHOTOHHBIE U Or'paHU4€HHBIC

103 nocnegoBarenbHocTU. Mcropus ananusa
0eCKOHEYHO MaJIbIX

104 Apudmerunueckas nporpeccust

105 T'eomerpuueckas mporpeccust

106 BeckoneuHo yObIBaroIasi reoMeTpuuecKas
porpeccus

107 CymMMma OeckOHE4HO yObIBaromen
reoMeTpUIecKoil mporpeccuu

108 JIuHeHbI 1 3KCTIOHEHIIUAIBHBIA POCT.
Yucno e. PopMyna CI0KHBIX IPOLIEHTOB

109 JIuHeHbI 1 3KCTIOHEHIIUAIBHBIA POCT.
Yucno e. PopMyna CI0KHBIX IPOLIEHTOB

110 Hcnonp30BaHue MPOrpecCHu I PEILICHUS
pealbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

111 KonrpomnsHas paboTa:
"[locnenoBarenbHOCTH U Tporpeccuu’

112 HemnpepriBHBIE DYHKINH U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIITOTHI ITpaUKOB
dhyHKIUI

114 CBoiicTBa (QyHKIHMI HEMTPEPHIBHBIX HA
OTpe3Ke

115 CBolicTBa (DyHKIMI HENPEPHIBHEIX Ha
OTpe3Ke

116 Meroz UHTEpBAIOB AJIs PELICHUs

HEpaBEHCTB




Meron HUHTEPBAJIOB U1 PECILICHUS

117
HEpaBeHCTB

118 MeTo UHTEPBAJIOB IS PEIICHHs
HEpaBEHCTB

119 TIpuMeHeHHe CBOWCTB HEPEPHIBHBIX
GbyHKIMI Wi pemeHus 3a1aq

120 TIprMeHeHHe CBOWCTB HEMPEPBIBHBIX
GbyHKIMI Wi pelmenus 3a1aq

121 IlepBas u BTOpast Npou3BOJHbIE HYHKIIUU

122 Onpeaeneﬁnie, reOMETPUYECKHH CMBICI
HPOH3BOAHOM

123 Onpenenean:, (bu3HUECKUI CMBICIT
HPOHM3BOIHOM

124 YpaBHeHHUE KacaTelbHON K rpaduky
hyHKIUH

195 YpaBHeHHUE KacaTelbHON K rpaduky
(hyHKIUH

126 IIpousBonHBIC 3eMEHTapHBIX QYHKIHH

127 IIpousBonHBIC 3eMEHTapHBIX (YHKIHH

128 TIpousBoaHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMIIO3ULNH (PyHKIHI

129 TpousBoaHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO W KOMIIO3UINH (PyHKITHI

130 TIpousBoHast CyMMBI, IPOU3BEACHHUS,
YaCTHOTO W KOMITO3UINH (PyHKIHI

131 Konrponbhas padora: "IIpousBoanas”

132 TToBTOpenue, 06001ICHHE, CHCTEMATH3AIHS




3HaHui: "YpaBHeHHs"
133 TloBTOpenue, 0600IICHHE, CHCTEMATH3AIHS 1
3HaHuil: "Oynkuun"
134 Hrorosas xonrpospHas pabora 1
135 Htorosas xoHTponbHAs paboTa 1
136 HOBTOPGHI/IC, 00o01IeHne, cucTeMaTH3alusg 1
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 136 10

IIPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

IIpumenenune npon3BoHOMN K
HCCIICIOBaHUIO QYHKIMN HA
MOHOTOHHOCTb U 9KCTPEMYMBI
IIpumenenune npon3BoIHOMN K
HCCIICIOBaHUIO QYHKIMN HA
MOHOTOHHOCTb U 9KCTPEMYMBI
[IprmeHeHne MPON3BOTHON K
nccieIoBaHMI0 QyHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

KosinuecTBo yacoB

KonrposabHbie

Bcero
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

IIpumenenune npon3BogHOM K
uccieIoBaHuI0 QyHKIUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpumenenne npou3BoIHOMN K
HCCIICIOBaHUIO QYHKIMN HA
MOHOTOHHOCTbB ¥ 9KCTPEMYMBI
IIpumeHnenne npon3BoIHOMN K
UCCIICIOBaHUIO QYHKIMN HA
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

Haxoxnenune HanOO0JIBIIETO U

HAaMMCHBIICTO 3HAYCHUA HCHpCpLIBHOﬁ

(yHKIUM Ha OTpe3Ke

Haxoxnenune HanOOJIBIIETO U




HaMMEHBIIEro 3HaYeHHs HENpephIBHOM
(yHKIUM Ha OTpe3Ke

10

Haxoxaenne HanboIbIIero U
HAMMEHBIIEr0 3HAUYCHUs HelPepPhIBHOM
(yHKIUM Ha OTpe3Ke

HaxoxeHne HanOoIbIIeTO 1
HAaUMEHBIIIEr0 3HAUeHHs HePEePhIBHON
(YHKINH Ha OTpe3Ke

11

Haxoxnexue HanGoubIIero u
HaMMEHbBIIEro 3HAYCHHS HENPEPhIBHOM
(yHKUIUM Ha OTpe3Ke

12

Haxoxxnenne HanGoubIero u
HaMMEHBILEr0 3HAUCHUS HENPEPHIBHON
(yHKIUM Ha OTpe3Ke

13

IIpumenenne npon3BoAHON It
HaXOX/ICHHsI HAWITY4IIEerO PELICHHS B
TIPUKJIAJHBIX 3a7a9ax

14

15

IIpumenenne npon3BoAHON I
HaXO0>K/I€HHsI HAUJIYUIlIero peleHus B
MPUKJIAIHBIX 3a/1a4ax

IIpumeneHne npon3BoAHON 11
OIpeeIeHUs] CKOPOCTH M YCKOPEHUs
nporecca, 3aJaHHOro GopMyITon HiH
rpaduKoM

16

TIpumenenne npon3BOAHOM JUIst
OTIpeeTICHUS] CKOPOCTH M YCKOPEHHUS
nporiecca, 3a1aHHOro GOpMYJIOH MK
rpaduKoM




17

Komnosunus Gpyaxunit

18 Komnozunus ¢pynkunit

19 Komnozunus ¢pynxunit

20 T'eomerpudeckue 00pa3bl ypaBHEHUI Ha
KOOPJIUHATHOM IIIOCKOCTH

21 T'eomerpudeckue 06pa3bl ypaBHEHUH Ha
KOOPAMHATHOMN INIOCKOCTH

29 Konrtponbhas padota: "HccnenoBanue
(hYHKIMI C TOMOIIBIO TPOU3BOIHON "

23 IlepBooOpa3Hast, OCHOBHOE CBOMCTBO
HepBOOOPA3HBIX

24 IlepBoOGpa3HbIE HIEMEHTAPHBIX (QYHKITHH.
IIpaBuna Hax0XICHUS IEPBOOOPA3HBIX

25 IlepBoOOpa3HbIE 3IEMEHTAPHBIX (QYHKITHH.
IIpaBuna Hax0XICHUS IEPBOOOPA3HBIX

26 Muterpan. ['eomeTpuueckuit cMbicn
HHTeTpana

97 Brrancnenne onpenenéHHOro HHTErpana
1o popmyne Herorona-Jleitoauma

28 Brrancnenne onpenenéHHOro HHTErpana
1o popmyne Herorona-Jleitoauma

29 IIpumenenue uHTErpaia JUisl HAXOXKACHUS
TJI0IAAeH MI0CKUX GUryp

30 IIpumeHeHne HHTETpaAIA IS HAXOXKACHUS
00BEMOB IT€OMETPHYECKHX TEI

31 Tpumepsr perenuii quddepeHnHaTbHBIX

YpaBHEHUI




TIpumeps! pemennii qudpepeHINATEHBIX

32 o
ypaBHEHUH
MaTtemaTHYeCKOE MOICIUPOBAHUE

33 pEabHBIX IPOLECCOB € MOMOIIBIO
muddepeHInaTbHBIX YpaBHEHHH

34 Kontponbhas padota: "[lepBooOpazHas u
uHTETpan

35 Tpuronomerpudeckue GyHKINH, HX
CBOJCTBa U TpaduKH

36 TpuroHomerpuueckue GyHKINY, UX
CBOJCTBa U TpaduKH

37 TpuroHomerpuueckue GyHKIUY, UX
CBO¥iCTBa U TpaduKu

38 TpuroHomerpuueckue GyHKINH, UX
CBO¥CTBa U TpaduKu

39 TpuroHomerpuueckue HyHKINY, X
CBO¥CTBa U TpaduKu
OT100p KOpHEH TPUTOHOMETPHUECKUX

40 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPHUECKHUX

41 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPHYECKOI OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPHUECKUX

42 YpaBHEHHIA C TOMOIIBIO
TPUTOHOMETPUUECKOI OKPYKHOCTH

43 OT160p KOpHEN TPUTOHOMETPHIECKUX

YPaBHEHUH € OMOILBIO




TPUTOHOMETPHYECKON OKPY)KHOCTH

Pemenune TPUTOHOMETPHUYECKUX

44
HEPaBEHCTB

45 Perenne TpuroHoMeTpUUECKUX
HEpaBEHCTB

46 Perenne TpuroHoMeTpUUECKUX
HEPaBEHCTB

47 Pemenue TpuronomeTprudyeckux
HEpaBEHCTB
Konrponbhnas padota: "I'paduku

48 TPUTOHOMETPUYECKUX (PyHKUHUH.
TpuroHomerpuueckue HepaBeHCTBa'

49 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METObI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELICHUS
N0Ka3aTeNIbHbIX HEPABEHCTB

53 OCHOBHBIE METOJIbI PELIICHUS
norapu(h)MUUECKUX HEPABCHCTB

54 OCHOBHBIE METO/IbI PELICHUS
norapu(MIIECKIX HEPAaBECHCTB

55 OCHOBHBIE METO/IbI PELICHUS
norapu(MUIECKIX HEPABECHCTB

56 OCHOBHBIE METOBI PELIICHUS

HOFapI/I(I)MH‘IeCKHX HEPABCHCTB




OCHOBHBIE METOBI peueHus

5 MppaIMOHANBHBIX HEPAaBEHCTB
58 OCHOBHBIE METOZIbI PELICHUS
HppaHOHATEHBIX HEPAaBEHCTB
59 OCHOBHBIE METOZIbI PELICHUS
UppaIMOHAIBHBIX HEPAaBEHCTB
60 OCHOBHBIE METOZIBI PEIICHUS
UppaIMOHAIBHBIX HEPAaBEHCTB
61 I'paduyeckue meTonab! perieHus
UppaIMOHANBHBIX YPABHEHUIH
62 I'paduyeckue meTosb! perieHus
HpPpPALMOHATBHBIX ypaBHEHHUIt
63 T'paduueckre METOABI peleHus
MOKa3aTeNIbHBIX ypaBHEHHI
64 I'padmueckue MeToas! penreHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmueckue MeToab! penieHus
norapu(p)MUUECKUX ypaBHEHHUI
66 I'padmueckue MeToas! penieHus
JorapuMUIECKIX HEPaBEHCTB
67 I'padrrueckue MeToab! penreHus
norapu(h)MUUECKUX HEPABCHCTB
I'padrrueckue MeToab! penreHus
68 MOKA3aTeNIbHBIX U JIOTApU(MUIECKUX
YpaBHEHHIT
I'padmueckue MeToas! penreHus
69 MOKA3aTeNIbHBIX U JIOTapU(MUUECKUX

YpaBHEHHIH




70

I'padmueckre MeTOABI penIeHus
MOKA3aTEeNIbHBIX H JIOTapu(MUYECKUX
HEPaBEHCTB

71

72

73

T'padmueckue METOABI peLIeHHs
TOKA3aTeNbHBIX U JOrapu(hMHICCKUX
HEPaBEHCTB

Koutponbhast padora: "HppalnoHaibHele,
MOKa3aTebHBIC U JOrapuGMHICCKHE
HepaBeHCTBa"

KomrutekcHble uncia. Anredpandeckas U
TpUrOHOMETpHYEcKast (POPMBI 3aITHCH
KOMIUTEKCHOTO YHCIIa

74

KoMmuiekcHble gucna. Anredpandeckas u
TpUTOHOMETpHYEcKast (HOPMBI 3aITHCH
KOMIUIEKCHOTO YHCIIa

75

ApudmeTHyecke oneparnmu ¢
KOMIUIEKCHBIMHU YHCIIAMHU

76

ApudMeTHdeckue onepanuH ¢
KOMILJIEKCHBIMH YHCJIAMH

7

I/I306pa>1<eHHe KOMIIJICKCHBIX YHCECIT HA
KOOpHHHaTHOﬁ IIJIOCKOCTH

78

I/I3o6pa>1<eHHe KOMIIJICKCHBIX YUCECIT HA
KOOpHI/IHaTHOﬁ IJIOCKOCTHU

79

®dopmyna Myaspa. Kopuu n-oii crenenu
U3 KOMIIJIEKCHOTO YHCIIa

80

®dopmyna Myaspa. Kopuu n-oii crenenu
13 KOMILIEKCHOTO YHCIIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCECJI IJIA




peuIeHus (1)H3H‘IGCKI/IX 1 reOMETPHUUICCKUX

3a1a4

Konrtponbhas padora: "KomriekcHbie

82 "
yuclia

83 HarypainpHble 1 11es1b1e yrcna

84 HarypanpHble 1 11e1bIe Yrcna

85 TIpumeHeH#e MPU3HAKOB IETHMOCTH
LEJIBIX YUCEIT

86 TIpumeHeH#e MPU3HAKOB IETUMOCTH
LEJIBIX YHUCEIT

87 TIpumeHeHe MPU3HAKOB IETMMOCTH
uensix yncen: HOJl u HOK

88 TIpumeHeHe MPU3HAKOB IETMMOCTH
uensix uncen: HOJl u HOK

89 TIpumeHeHe MPU3HAKOB TETUMOCTH
[ETBIX YHUCEN: OCTATKH TI0 MOJIYITO

90 TIpumeHeHre MPU3HAKOB TETUMOCTH
TETTBIX YHUCENT: OCTATKH TI0 MOJIYITIO
TIpuMeHeHre MPU3HAKOB IETUMOCTH

91 LEJIBIX Yncel: anroput™ EBkimna mist
PpeTIeHNs 3a/1a4 B [eIbIX YUCIax

92 KonrponsHas paboTta: "Teopus memsix
gucen'
CucreMa M COBOKYITHOCTE YPaBHEHHH.

93 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBbI-
CIIEICTBYS

94 CucreMa U COBOKYITHOCTE YPaBHEHHIH.

PaBHOCHIJIBHBIE CUCTEMBI M CUCTEMBI-




CICACTBUA

OCHOBHBIE METOIBI peUICHUs CUCTEM U

95
COBOKYITHOCTEU pallUOHAJIbHBIX YPaBHEHUHN

OCHOBHbBIE METO/IBI PEIICHHS CHCTEM U
96 COBOKYITHOCTEIl HppaIHOHAIBHBIX
ypaBHEHH

OCHOBHBIE METO/IBI PEIICHHS CHCTEM H
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHH

OCHOBHBIE METO/IBI PELICHUS CHCTEM U
98 COBOKYITHOCTE#H MOKa3aTeIbHbIX
ypaBHEHUI

OCHOBHBIE METO/IBI PEIICHHS CHCTEM H
99 COBOKYITHOCTEH JIOrapU(pMHUYCCKIX
YpaBHEHUI

OCHOBHBIE METO/IBI PEIICHHS CHCTEM H
100 COBOKYIHOCTEH JIOrapu(pMHYCCKHX
YpaBHEHUI1

IIpumeHeHHe CHCTEM K PELICHUIO
MaTeMaTHYEeCKHX 3a1a4 U 3a1a4 U3

101 Pa3IHYHBIX 00JaCTeil HAYKU U peanbHOM
JKU3HH, HHTEPIPETAINS TTOTyIeHHBIX
pe3yNbTaToB

TIpuMeHeHre CHCTEM K PELICHHIO
MaTeMaTHYeCKHX 3a/1a4 U 3a/1a4 U3

102 pas3IMYHBIX 00JIACTeH HAYKU U PealibHOM
JKU3HH, HHTEPIIPETALHS IOy IeHHBIX
Ppe3ynbTaToB




HpHMCHeHHC HEPABCHCTB K PCHICHHUIO
MaT€MaTHYCCKUX 3a/1a4 U 3a/1a4 U3

103 pas3NMYHBIX 00I1aCTEH HAYKU U pealibHOM
JKM3HH, HHTEPIPETALNS MOITyIeHHBIX
pe3yabpTaToB
Kontponbshas padora: "Cucremsl

104 PALMOHABHBIX, HPPALMOHATBHBIX
MOKa3aTeJIbHBIX U JIOrapu()MUISCKIX
ypaBHEHUH"

105 PanyonanbHble ypaBHEHUs € TapaMeTpaMu

106 PannoHanbpHBIe HEpaBEHCTBA C
rapaMeTpamMmu

107 PanrioHanbHbIe CHCTEMBI ¢ TIapaMeTpaMu

108 HWppanroHanbHbIe ypaBHEHHS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppanuuoHanbHbIE CHCTEMBI C
napameTpamu

110 TlokazarenbHbIe ypaBHEHHsI, HEPABEHCTBA C
napameTpamu

111 Iloka3arenbHble CUCTEMBI C TAPaMETPAMU

112 Jlorapudmuueckue ypaBHeHUs,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapugpmuueckue cucTemMsl ¢
napameTpamu

114 TpuroHOMeTpHUUECKHE YpaBHEHHS C
napaMeTpaMmu

115 TpuroHomerpuyeckue HepaBeHCTBa C

napaMeTpaMu




116

TpHUrOHOMETPHYECKHE CHCTEMBI C
napameTpamu

117

118

119

Ilocrpoenue u uccnenoBaHue
MaTeMaTH4YeCKUX MOJIENIEH pealbHbIX
CHUTYaIMi ¢ TOMOIIBIO0 YPaBHEHUH C
TmapaMeTpaMu

ITocTpoeHue u uccienoBanme
MaTeMaTUYEeCKUX MOJIETICH peaTbHBIX
CUTYALUH C IIOMOIbIO CUCTEM ypaBHEHUI
C TapamMeTpamMmu

TTocTpoenue u uccienoBanme
MaTeMaTHYeCKUX MOJIEIICH peaTbHBIX
CUTYAIMi C TOMOIIBIO CICTEM YpaBHEHHI
C TapameTpamMu

120

KonrposbHast padota: "3anaun ¢
napaMmerpamu’

121

TloBTOpenue, 06001ICHUE,
cucremarusanus 3Hanuii: "YpaBHenus'"

122

123

TloBTOpenue, 06o0LICHNHE,
cucremMaru3anus 3HaHui: "YpaBHeHus"
TloBTOpenue, 0bo0LICHNHE,
CHUCTEeMaTH3aIus 3HaHui: 'Y paBHEHMUSL.
Cucremsl ypaBHeHuit"

124

TloBTOpenue, 06001ICHHE,
cucremaru3anys 3Hanuil: "HepaBencrsa"

125

TloBTOpenue, 0600LIeHNE,
cucremaTu3anus 3Hanuii: "HepaBencraa'

126

TloBTOpenue, 06001IeHUE,




cucremaTu3anus 3Hanuii: "HepaBencraa'

TloBTOpenue, 06o0LICHNE,

127 cucremaruzauus 3Hanuid: "IIponsBonHas u 1
e€ npumeneHue"
TloBTOpenue, 06o0LICHNHE,

128 cucremaruzauus 3Hanui: "I[IponsBonHas u 1
eé npumeneHue"
TloBTOpenue, 0600MICHHE,

129 cucremaru3zanus 3HaHui: "TIpon3BoHas 1 1
eé npumeneHue"
TloBTOpenue, 06001ICHHE,

130 cucremaru3anus 3Hanuii: "MHterpan u ero 1
npuMeHeHue"

131 TloBTOpenue, 06006LICHNE, 1
cucremMaru3anus 3HaHui: "Oynkunu"

132 TloBTOpenue, 06o0LICHNHE, 1
cucremaru3auus 3HaHui: "Oynkunn"

133 TloBTOpenue, 06o0LICHNHE, 1
cucremMaru3auus 3HaHui: "Oynkunu"

134 Htorosas xoHTponbHAS paboTa 1

135 HToroBast KOHTpOIBHAS paboTa 1

136 TToBTOpeHue, 0606meH1:Ie, 1
CUCTEMAaTH3alIMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

TTPOIT'PAMME







YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI V151 VUEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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