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HOACHUTEJBHASA 3AIINCKA

VYyeOHblli Kypc «Anrebpa W Havajlla MaT€MaTUYECKOTO aHajiu3a» SBISETCA OJAHUM U3
HanOoJiee 3HAYMMBIX B MPOTpaMME CpeIHEro oOImero o0pa3oBaHUs, MOCKOJBKY, C OJHOMN
CTOPOHBI, OH OO0ECMEUYMBAECT MHCTPYMEHTAJIbHYIO 0a3y /Il HM3y4YeHUsI BCEX ECTECTBEHHO-
HAy4HBIX KypCOB, a C JIPYro¥l CTOPOHBI, (OPMUPYET JIOTUUECKOE M aOCTPAKTHOE MBIIIJICHUE
oOydJaronuxcsi Ha ypOBHE, HEOOXOJMMOM JJii OCBOCHUS WH(GOPMATHKH, OOIIECTBO3HAHUS,
UCTOPUHU, CJIOBECHOCTH M JIpyruX JUCUUIUIMH. B pamkax pgaHHOro y4yeOHOro Kypca
oOyyaromuecss OBJAJEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKd, KoTopas
dbopMyIUpyeT CBOM AOCTKEHUS B MaTeMaTHIeckoi popme.

VY4eOHbIll Kypc anreOpbl U Hayajd MAaTEeMaTHYECKOrO aHallh3a 3aKJIaJbIBACT OCHOBY JJIs
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMHUHU, OWOJOTHHU, TOHMMAHUS OCHOBHBIX
TEHJICHIIMNA pPA3BUTHUS SKOHOMHUKH W OOLIECTBEHHOM >KM3HU, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMCHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCITOJIB30BATh HUX JIJIS
nanpHelIero oOpa3oBaHMsT W B IOBCEAHEBHOM JKM3HU. B TO ke BpeMs OBIajeHUE
a0CTPaKTHBIMU M JIOTUYECKU CTPOTUMH KOHCTPYKIUSIMU alreOpbl U MATEMaTHUYECKOTO aHAIN3a
pa3BUBAaET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKAa3bIBATh
YTBEPKJEHUSI C MOMOIIBIO UHAYKIIUU U PACCyXIaTh JETyKTUBHO, UCIIOIL30BaTh 0000IICHUE U
KOHKpETHU3aIuio, adCTparupoBaHUE M aHAJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUUYECKOE
MBIIICHUE.

B xone usyuenus yueOHOro kypca «Airedpa ¥ Hayala MaTeMaTHYECKOTO aHaU3a»
oOydJaroniyecs: MoJy4aloT HOBBIA OIBIT PEIICHUS NPUKIAJAHBIX 33]lad, CaMOCTOSITEIIBHOTO
MOCTPOCHUSI MATEMaTUUYECKUX MOJENIeH peaibHbIX CHUTYallMi, WHTEPIpPETaAlUd MOJTYyYEHHBIX
pelIeHuid, 3HAKOMSITCSl ¢ TpUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE U
MCKYCCTBE, C BBIJAIONTUMHUCS MaTEMAaTUUYECKIUMH OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblli Kypc 00J1alaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM IMOTEHIIMATIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4eOHbI MaTepuall, CocOOCTBYIOMMK (HOPMHUPOBAHUIO HAYYHOTO
MUpPOBO33pEHHUs, Tak U yepe3 cneuupuky y4deOHOW JesATEeNbHOCTH, TpeOyrolen
MPOJOJKUTETLHON  KOHIIEHTpPAllMd BHUMAHMS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJyUYCHHBIN pPe3yJIbTar.

B ocHoBe Meronuku 0o0y4yeHus anreOpe W HavajlaM MaTEeMaTHYECKOTO aHajin3a JICKUT
JeATETLHOCTHBIN TIPUHIIAIT O0yYEHUSI.

B crpykType yuebHoro kypca «Anredpa 1 Hauajnia MaTeMaTUYECKOTO aHAIM3a» BbIACIICHbI
CICAYIONINE COJCPKATEIbHO-METOIMUECKUe JTUHUU: «Yucia u BeUUCICHUSY, «DYHKIUU U
rpadukny», «YpaBHEHUS U HEpaBEHCTBa», «Havyama Mmaremarnueckoro anamuza», « MHOXeECTBa
U JIoruKa». Bce OCHOBHBIE COEpKATEIbHO-METOUYCCKUE JTUHIUU U3YYar0TCsl HA TPOTSHKEHUN
JBYX JIET 00y4YeHHUsI Ha YPOBHE CPEIHET0 00IIero 0O0pa3oBaHMs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra U TMOCTETNIEHHO HACHIIAsACh HOBBIMM TEMaMH W pasjaenaMu. J[aHHBIM ydeOHBIH Kypc
SBJISICTCSI WMHTETPATUBHBIM, TOCKOJIBKY OOBEAMHSIET B cebe colepkaHhe HECKOJIbKHUX
MaTeMaTUYECKUX TUCIUILIINH, TAKUX Kak anreOpa, TPUrOHOMETPHUS, MaTeMaTHUYEeCKUN aHaIu3,
TEOpHs MHOXXECTB, MaTeMaTudecKkas Jioruka u npyrue. [lo mMepe Toro kak oOywaromuecs
OBJIAJIEBAIOT BCE Oosiee MIMPOKUM MaTEMATHYECKHMM ammnaparoM, y HUX MOCIEI0BATEIbHO
dbopMHUpyETCS. M COBEPUICHCTBYETCSI YMEHHUE CTPOUTh MAaTEMaTHYECKYI0 MOJENb peaibHON
CUTYaIlN¥, TIPUMEHITh 3HAHWS, MOJYYCHHBIC MPU HM3yUYEHUU Y4EeOHOTO Kypca, JJIS PelieHUs



CaMOCTOSTENbHO CPOPMYIMPOBAHHON MaTeMaTHYEeCKOW 3ajlauu, a 3aTeM WHTEPHpPEeTUPOBATH
CBOM OTBeET.

ConepxarenbHO-MeTOAMYECKAasT  JHHUSA  «Yucina W BBIUMCICHUS»  3aBEpIIAET
(dbopMHpOBaHNE HABBIKOB HCIOJIb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBUIO HA4yaTo Ha
ypOBHE OCHOBHOTO 001iero oopa3oBanusa. Ha ypoBHe cpenHero o0miero o0pa3oBaHus 0co0oe
BHUMAaHHE yjenseTcs (GOPpMUPOBAHUIO HABBIKOB PAallMOHATIBHBIX BBIUMCICHUH, BKIIOYAIOIINX B
ce0s1 UCIOJIb30BaHUE PA3IMYHBIX (POPM 3aMKCH Yucia, YMEHUE JeiaTh NPUKUAKY, BHIIOIHIThH
npuOMKEHHBIE  BBIYMCICHUS,  OLIGHMBAaTh  YHCIOBBIE  BBIpaXeHHs, paboTaThb ¢
MaTEeMaTHUYEeCKUMU KOHCTaHTaMH. 3HAKOMbIE 00YJarOIIMMCSI MHOXKXECTBA HATYPAJIbHBIX, IENbIX,
pPalMOHAIBHBIX U JIEUCTBUTENIBHBIX YUCEN JOMOIHIIOTCS MHOKECTBOM KOMILJIEKCHBIX yucen. B
KaKJIOM U3 3THUX MHOXKECTB PacCMAaTPUBAIOTCS CBOMCTBEHHBIE eMy crHelupUUYecKUe 3aJaul U
ofepaluu: JIeJICHUEe Halea0, ONEPUPOBAHUE OCTAaTKAMH HAa MHOYKECTBE IEJIBIX YHUCEN, 0COObIe
CBOMCTBa PAlMOHAJIBHBIX M HPPALMOHAIBHBIX YHCEN, apu(PMETHUYECKUE OIepaluu, a TaKxKe
M3BJICUEHUE KOPHS HATypajibHOM CTENEHH Ha MHOXXECTBE KOMIUIEKCHBIX uucen. bmaromaps
MOCJIEAOBAaTEIbHOMY  PACHIMPEHUI0 Kpyra HCHOJIB3YEMBIX YHCEI M 3HAKOMCTBY C
BO3MOXKHOCTSIMU ~UX TPUMEHEHHUS JUIsl pelIeHUs pPa3juuHbIX 3a7ad  (opMupyercs
MPE/ACTABICHUE O €IWHCTBE MATEMATUKUM KaK HAayKd W €€ poJId B MOCTPOEHUU MOJeei
peasbHOro MUPA, MUPOKO UCIIOIB3YIOTCSE 0000IIEHHE U KOHKPETU3AIIUS.

JIuaus «YpaBHEHHS] U HEPABEHCTBA» pPEAM3YETCsS HA MPOTSHKEHUU BCEro OOydeHUs Ha
YPOBHE CpenHero ooOmero o0pa3oBaHus, IOCKOJBKY B KaxaoM pasaene Illporpammsl
IPEyCMOTPEHO PEIIEHNE COOTBETCTBYIOUINX 331a4. B pe3ynbTare oOydaromiuecs: oBiIaieBatoT
pa3IMYHBIMA  METOJAMU PEIICHUS PAlUOHAJIBHBIX, HPpalMOHATBHBIX, MOKa3aTeIbHbIX,
Jorapu(pMUYECKHX U TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB U CUCTEM, a TaKXkKe 3aady,
cojaepkamux napamerpbl. [lodydyeHHbIE YMEHUSI IUPOKO HUCIOIb3YIOTCS MPU HUCCIIECIOBAHUU
GyHKIMIA € TIOMOIIBIO TMPOW3BOJHOM, TPH pENICHWH TMPUKIATHBIX 3alad M 3ajJad Ha
HaxXOXXJIEHUE HAuMOONBIINX W HAUMEHbINIUX 3HaueHWW GyHkuuu. [laHHas coaepx aTenbHas
JUHUS BKJIIOYAeT B ce0s Takke (POpMHUPOBAHUE YMEHUW BBIMOJHATH PACUETHI MO (popmyiiam,
npeoOpa3oBaHus pPalMOHANBHBIX, UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a
TaKK€ BBIPAXKEHUH, COJEpKAIUX CcTeneHu U Jjorapudmel. bmaromaps u3ydeHUto
anredpanveckoro MaTephayiia TMPOUCXOIUT JalbHEWIee pa3BUTHE aJTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBILIIEHUS] 00yJarouuxcsi, GOPMHUPYIOTCS HABBIKU AEAYKTUBHBIX PACCYKJICHUM,
paboThI C CUMBOJILHBIMU (hOpMamMu, IPEACTABICHHS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIE
PaBEHCTB M HepaBeHCTB. AureOpa mnpennaraer 3QQeKTUBHbIE WHCTPYMEHTHI AJIA PELICHUs
MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aJ1a4, HATJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTHU
KakK S3bIKa HAYKH.

ConepxarenpbHo-MeToau4eckas JuHus «DYHKIUU U TpaUKU» TECHO MEpEIieTaeTcs C
APYTUMU  JUHUSMHA ~ y4eOHOro Kypca, TMOCKOJbKY B  KAaKOM-TO CMbICIE  3a4aéT
MOCJIEIOBATENbHOCTh ~ HU3Yy4YE€HUs] Marepuana. V3ydyeHue CTENeHHOM, I0Ka3aTeJIbHOM,
norapu(MUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIHMA, UX CBOMCTB M TpadUKOB, UCTIOIH30BAHNE
GyHKIMA I pelieHus 3aJad U3 JPYruX Y4eOHBIX TMPEIMETOB W PEATbHOW KU3HU TECHO
CBSA3aHO KAaK C MAaTEMaTUYECKUM aHAIM30M, TaK U C pElIeHUEeM ypaBHEHUI U HepaBeHCTB. [Ipu
3TOM OOJIbIIIOE BHUMAHHUE YJeiseTcss (QOPMUPOBAHUIO YMEHHS BblpaxaTh (opmyiaMu
3aBUCUMOCTH MEXAY Pa3IMYHBIMHU BETMIMHAMU, UCCIIEIOBATh MOJyUYeHHbIE (DYHKITNH, CTPOUTH



ux rpaduku. Matepuan 5TOH coAep)KATEIbHOW JIMHUM HalleJIeH Ha pa3BUTUE YMEHHUU U
HABBIKOB, TMO3BOJISIONIMX BBIPAKATh 3aBUCUMOCTH MEX]Yy BEJIWYMHAMHM B pa3IUdHON (opme:
aHATUTHYECKOUW, Tpaduueckol u cimoBecHOW. Ero w3ydeHme cmocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO  MBIIIUICHHS, CIIOCOOHOCTH K  OOOOIMIEHWI0O ¥  KOHKPETH3alluH,
HCMOJIb30BAaHUIO AHAJIOTUH.

ConepxatenpHas auHusa «Hagyana MaTreMaTHYeCKOro aHAJIM3a» IO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPyT Kak MaTeMaTHYECKHUX, TaK U MPHUKJIATHBIX 3a/1a4, JOCTYITHBIX 00yJaronuMcs,
TaK KaK y HUX MOSBIISICTCS] BO3MOKHOCTh CTPOUTH IpadKH CIOKHBIX (QYHKITUN, OTPEAEIATh UX
HanOOJIBIITNE W HAUMEHBIITNE 3HAYCHUS, BBIYUCISITH TIOMAIu GUryp u o0BEMBI TEN, HAXOIUTh
CKOPOCTH W YCKOpeHHusl mpolieccoB. JlaHHas cojepkaTelbHas JUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHHSI MaTEMAaTHUYECKHUX MOJIeJIed pealbHbIX CHUTYyallui, I03BOJISET
HaxXOJIUTh HAWJIy4lllee PEIICHHE B TMPHUKIAJHBIX, B TOM YHCIE COLMAIBHO-DKOHOMUYECKHUX,
3a/layax. 3HAKOMCTBO C OCHOBaMH MaTEMAaTHUYECKOIO aHajiu3a CIOCOOCTBYET Pa3BUTHIO
a0bCTpakTHOro, (POPMAIBHO-IOTUYECKOTO U KPEAaTUBHOTO MBINIUICHUS, (DOPMUPOBAHUIO YMEHUMN
pacmno3HaBaTh TMPOSBJICHUS 3aKOHOB MaTEMaTHKHM B HayKe, TEXHHUKE U HCKYCCTBE.
OOyuJaronuecss y3HalOT O BBIJIAIONIMXCSA pe3yJibTaTaX, IOJYYEHHBIX B XOJE pPa3BUTHUSA
MaTeMaTUKH KaK HayKH, U 00 UX aBTOpaXx.

ConepxaTenpHO-MeTOANYECKasT JIMHUS «MHOXeCTBa M JIOTHKa» BKJIIOYaeT B ceOs
AJIEMEHTHl TEOPUM MHOXKECTB M MATEeMaTUYECKOM JIOTUKU. TeopeTHuKOo-MHOXKECTBEHHBIC
MIPEJCTABICHUS TPOHU3BIBAIOT BECh KYpC IIKOJIBLHON MaTEMaTHMKU W TIpejylararoT Hauboiee
YHUBEPCAIBHBIA SI3bIK, OOBCAMHSIONIMI BCE pa3/iesibl MaTeMaTUKH M €€ TPHIOKEHUM, OHU
CBSI3BIBAIOT pa3Hble MAaTEMaTHYECKUE JUCHMIUIMHBI W HMX MPWIOKEHUS B €IUHOE IIeJIoe.
[TosToMy Ba)XHO JaThb BO3MO>KHOCTb OOy4YaroleMyCs MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM
SI3bIK COBPEMEHHOM MaTEMaTUKH U UCIIOJIb30BaTh €T0 JJISI BBIPAKEHUS CBOMX MbIciel. pyrum
BOXHBIM IIPU3HAKOM MaTeMaTHUKH KaK HAYKH CIEAYyeT MPHU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH U ClIeJOBaHUE ONPEACIIEHHBIM TpaBUjiIaM IIOCTPOCHHS JOKA3aTeIIbCTB.
3HAKOMCTBO C 2JIEMEHTaMU MaTE€MaTUYECKOW JIOTUKU CIOCOOCTBYET Pa3BUTHUIO JIOTHUYECKOTO
MBIIIICHUSI 00YYaIOIMUXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIUICHHS.

B ydebHOM Kkypce «Anrebpa M Hayajga MaTeMaTHYECKOrO aHalM3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTeMaTH4YECKOrO0  MOJCIUPOBAHMS, KOTOpPhIE  MPHU3BaHBI  CIOCOOCTBOBATH
(hOpMUPOBAHUIO HABBIKOB TOCTPOCHMS MOJICNIE pEaIbHBIX CHUTYallMi, WCCIEIOBAHUS JTHUX
MoOJieJIell C TOMOIIBI0 ammapara ajireOpbl M MaTEeMaTUYeCKOTO aHajlu3a, WHTepIpeTalyu
MOJIYYCHHBIX PE3yJbTAaTOB. Takue 3aJaHus BIUIETCHBI B KaXABIA U3 PA3/CIOB MPOTPAMMBI,
MMOCKOJIPKY BECh MaTepuas yueOHOTO Kypca MUPOKO MUCIIONB3YETCs ISl PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHun peaqbHBIX TPAKTHUUECKUX 3ajad  OOydarluecs pa3BUBAIOT
HaOJII0/1aTeIbBHOCTh, YMEHHWE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HMCIOJIH30BAThH
aHaJIOTUI0, 0000IIaTh M KOHKPETH3UPOBaTh MpobiemMy. JlesTenpbHOCTh 1O (HOPMUPOBAHHIO
HABBIKOB PEIICHUS IPUKIIAAHBIX 33]]a4 OPTAaHU3YETCs B TIPOIIECCE U3YyUEHHUS BCEX TeM y4eOHOTO
Kypca «Anrebpa 1 Havyajla MAaTeMaTUYECKOTO aHATTN3ay.

Ha wusydyenue yueOHOro kKkypca «Anredpa W Hadajla MaTEMaTHYECKOTO aHAIM3a»
otBoauTCs 272 yaca: B 10 knacce — 136 gacos (4 yaca B Henenmto), B 11 kinacce — 136 yacos (4
yaca B HEJIEIIIO).



COIJEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Panmonansabie urcia. OOBIKHOBEHHBIC M JACCATUYHBIC APOOH, TPOIEHTHI, OECKOHEUYHBIE
nepuoanyeckue napodu. [Ipumenenne npoOel U MPOICHTOB I PEIICHUS MPUKIAIHBIX 3a/1a4
Y3 PA3JIMYHBIX OTPACIIEH 3HAHUW U PEAIIbHOM KU3HMU.

JleiicTBuTenbHBIE uKclia. PalnyoHanbHble W UppalMoHalibHbIE YHUCia. ApudmeTndyecKkue
Omnepalunu C JACHUCTBUTEIBHBIMU YWCIaMUu. MOIyllb NEMCTBUTEIBHOTO YUCIA U €r0 CBOWCTBA.
[TpubnmxEHHbIE BBIYKMCICHUS, MpaBUJa OKPYTJEHUS, MPUKUAKA W OIICHKAa pe3yibTaTa
BBIUYHCJICHUU.

Crenenb ¢ 1enbiM nokasareneM. bunom Herotona. cnonbs3zoBanue noaxoasiei (GopMbl
3aIlMCU ACHUCTBUTEIIBHBIX YHCEI ISl PEIIEHUS IPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TaHHBIX.

ApudmMernuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ pallMOHAIBHBIM IOKAa3aTelleM M €€ CBOMCTBA, CTEIEHb C JIEUCTBUTEIbHBIM
[IOKa3aTeJIeM.

Jlorapudm uucna. CoiictBa orapudma. /lecaTnunbie U HaTypalbHbIE JOTrapU(PMBI.

CuHyc, KOCHHYC, TAHI€HC, KOTAHI€HC YHMCIOBOr0 aprymeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTAHT€HC YHCIIOBOI'O apTryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOPEHb ypaBHEHHS.
PaBHOCUIIBHBIE YpaBHEHUS U YPABHEHUA-CIIEACTBUS. HepaBeHCTBO, pelieHrEe HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS IEIBIX U IPOOHO-PAIlMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.
MHoOrousieHsl OT OJHOM IEPEMEHHOW. [leneHne MHOrowieHa Ha MHOTOYIEH C OCTAaTKOM.
Teopema be3y. MHorowiensl ¢ nenbiMu kodpdunnentamu. Teopema Buera.

[IpeoOpazoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIINX CTEIIEHN U KOPHH.

UNppaunonaneubie  ypaBHeHUA. (OCHOBHBIE METOJbl PELICHHUS HMPPALUOHAIBHBIX
YpaBHEHUM.

[TokazarenbHbie ypaBHEeHHUSI. OCHOBHBIE METO/bI PEIICHUS MOKA3aTEIbHBIX YPABHEHUM.

[IpeoOpazoBanue BoIpaKeHUH, COAEPKAIUX JIOTaApUPMBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJbI PEIICHUS JOTapUPMUUYECKUX
YpaBHEHUM.

OcHoBHbIE TpuUroHomerpudeckue ¢Gopmyinbsl. [IpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIpKEHUHU. Perenre TpUroHoMeTpuyYeCcKuX ypaBHEHUN.

Pemenne cucrem nMHEWHBIX ypaBHEHMM. MaTpuia CHUCTEMBbl JIMHEWHBIX YpPaBHECHUM.
Onpenenurens MaTpuilbl 2X2, €ro T€OMETPUYECKUM CMBICI W CBONCTBA, BBIYMCIECHUE €r0
3HAYEHMS, TMPUMEHEHUE ONPEACIUTENs JJisl PEIICHUS CUCTEMbl JIMHEHHBIX YpaBHEHHI.
Peumrenne mpuknagHbIX 3aad C NMOMOIIBIO CHUCTEMBI JIMHEWHBIX ypaBHEHUU. lMccienoBanue
MMOCTPOEHHON MOJIEJIM C TIOMOIIBIO MATPHI] U ONPEICITUTEIIEH.

ITocTpoeHne MaTeMaTu4ecKuX MOJENIEN pealbHOWM CUTYalUH C ITOMOLIBIO YPAaBHEHHMU H
HEpaBeHCTB. [IpuMeHeHne ypaBHEHWI M HEPABEHCTB K PEIICHUI0O MATEMATHUYECKUX 3a7ad U
3a/lay U3 pa3Iu4HbIX 001acTel HAyKH U peabHOW KU3HH.



DOyHKUUM U Tpapuku

OyHkuMs, cnocoObl 3amaHus (QyHkuuu. B3aumHo oOpatHbie (yHkunu. Kommosunus
bynkuii. ['padux pynkuun. DnemeHTapHbIie IpeoOdpa3oBaHus rpauKoB QyHKINMN.

Ob6nacTh onpeneneHus U MHOXKeCcTBO 3HaueHui ¢pyHkiun. Hynu ¢ynkuuu. [pomexyTku
3HAKONOCTOSIHCTBA. UETHbIE U Heu€THble (QyHKUMU. lleprognueckue ¢pynkuuu. [IpomexxyTkn
MOHOTOHHOCTH (pyHKIMU. MakcuMyMmbl 1 MUHUMYMbI QyHKuMu. Hanbosbiiee 1 HauMeHbllee
3HaYeHUs PYHKIMU HA IPOMEXKYTKE.

Jluneiinas, KkBapaTHUHas U APOOHO-TMHEITHAS PYHKIMH. DIIEMEHTapHOE UCCIIET0BaHUE U
MOCTPOEHUE X TPaPUKOB.

Crenennas (yHKIUS C HaTypaJbHbIM M LEJbIM Noka3ateneM. EE€ cBoiicTBa u rpaduk.
CpoiicTBa M rpaduk KOpHS N-0i cTENeHW Kak (YHKIMH OOpaTHOW CTENEHU C HATypaJbHBbIM
IIOKA3aTEeJIEM.

[loka3zaTenbHas u norapudmuueckas QyHKIUHU, UX CBOWCTBA U rpaduku. Mcnonb3oBanue
rpa@ukoB (GYHKIMI 7151 pelIeHUs YpAaBHEHUM.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEJIEICHUE TPUTOHOMETPUUYECKUX (PYHKIMHA
YHUCJIOBOTO apr'yMEHTA.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B PEAIbHBIX MPOLIECCAX U sABJICHUSX. [ paduku peanbHbIX
3aBUCHMOCTEMN.

Hayaja MaTeMaTH4eCKOro aHaju3a

[TocnenoBarenbHOCTH, CIOCOOBI 33aHUsI TOCIIEI0BaTeIbHOCTEW. MeTo; MaTeMaTUYeCcKOM
MHIYKIUU. MOHOTOHHBIE UM OTPaHUYEHHBIEC IOCIEAOBATEIBHOCTU. MCTOpUSA BO3HUKHOBEHUS
MaTeMaTUYECKOr0 aHajJu3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W reomeTpuueckas —nporpeccuu. beckoHeyHO — yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEUHO yObIBaIOIIeH reOMEeTpUUECKON MPOTrPeCCUH.
JIuHEeWHBIN M H3KCHOHEHUHAJIbHBIM pocT. Yucio e. dopMysia CIOXKHBIX MPOIEHTOB.
Hcnonp30BaHne Mporpeccuu i peleHns pealIbHbIX 3a/1a4 IIPUKIIAJHOIO XapaKkTepa.

HenpepoiBHble (QYHKIIMM W HMX CBOWCTBA. TOYKM paspbiBa. ACHUMNOTOTHI TpaduKoB
¢ynkumii. CBoiicTBa PyHKIIMI HEMPEPBHIBHBIX HA OTpe3ke. MeToa MHTEpBAJOB ISl peUICHUs
HepaBeHCTB. [[puMeHeHre CBONCTB HENIPEPHIBHBIX (PYHKITUHN IS pEIICHUS 3a/1a4.

[lepBas u Bropas npousBoiHbie GyHKIKUU. OTnpeaesieHue, TeOMeTPUIECKUid U GU3NIECKUIN
CMBICJI TPOU3BOAHON. Y paBHEHUE KacaTebHON K rpaduKy pyHKIHUU.

[IpousBoaHbie nneMeHTapHbIX GyHKIMMA. [Iporu3BoaHAS CyMMBI, TPOU3BEAEHUS, YACTHOTO
Y KOMITO3ULIUU (DYHKIIHIA.

MHoKecTBa H JIOTMKA

MHOXeCTBO, Olepaly HaJL MHOXKECTBAaMU M MX cBoMcTBa. Jlnarpammel Diliepa—BenHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOTO aIllapara i OMUCAHUs PEANbHBIX MPOLIECCOB U
SBJICHUM, NIPU PEILICHUH 3a/1ay U3 JPYTUX Y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIIEJCTBHE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHHS.



11 KITACC

Yucaa 1 BIYMCJICHUS

HartypaneHble n nensle 4dncna. IIpuMeHeHue NpHU3HAKOB JAEIMMOCTH LEJBIX YHCEl,
HanOobIMi 00mmit nenurens (nanee — HOJl) u nHaumensInee obimiee kpatHoe (nanee — HOK),
OCTATKOB I10 MOAYJIIO, aIropuT™Ma EBKIna s peleHys 3a1a4 B LIEJIbIX YUCax.

KommekcHble umcna. AnreOpanueckas W TpUTOHOMETpuUuecKas (HOpMBI  3alUCH
KOMIUIEKCHOTO 4ucia. ApupMeTnyecKie ornepanuy ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxenune
KOMIIJIEKCHBIX YHCEJl Ha KOOpAUHATHOW mtockoctu. dopmyna Myaspa. KopHu N-oii creneHn
U3 KOMIUIEKCHOro uyucia. IIpruMeHeHne KOMIUIEKCHBIX 4HCeNl Ui pelleHus (U3NYECKUX U
r€OMETPUYECKHX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucremMa © COBOKYNHOCTh YypaBHEHHUH M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHI C MOMOILIBIO TPUTOHOMETPUYECKOMN
OKPY’KHOCTH. Pernenne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOIbI PELLIEHUS TIOKA3aTENIbHBIX U JIOTAPU(PMUUECKIUX HEPABEHCTB.

OCHOBHBIE METO/IBI PEUIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE =~ METOABI  PEHIEHUS CUCTEM W COBOKYIIHOCTEH  palHOHaJIbHBIX,
UPPALMOHATIbHBIX, I0KA3aTEIbHBIX U JIOTapUPMUUECKUX YpaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

IIprMeHenue ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEeMaTUYECKUX 3a7ad U
3alad U3 Pa3IMYHbIX O0JacTel HAyKHM M pEealbHOW >KWU3HHM, WHTEPHPETALHs IMOTYyYEHHBIX
pPE3yJIbTaTOB.

DOyHKUMU ¥ TpaGuKHn

I'padux xomnosunuu ¢yHkumid. I'eomerpudeckue oOpa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJIUHATHOM TTIOCKOCTH.

Tpuronomerpruueckue PyHKIIMU, UX CBOMCTBA U IPaPUKH.

I'paduueckne Meroabl pelieHUs ypaBHEHMH U HepaBeHCTB. [ 'paduueckue MeTomabl
peleHns 3a1a4 ¢ napameTpamu.

Hcnonb3oBanne rpadukoB (GyHKIUN IS HUCCICIOBAHHUS IPOIECCOB M 3aBHCHUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PELICHUN 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U peaJIbHON KU3HU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeneHre MPOU3BOJHON K UCCIENOBAHNIO (DYHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI.
Haxosxnenne HanOoJIbIIero 1 HAMMEHBIIIET0 3HAYCHUI HETIPEPHIBHOU (DYHKITMHM Ha OTPE3KE.

[IpruMmeHeHne MPOM3BOAHON I HAXOXKICHHS HAWJIy4IlEr0 pPEIIEHUS B IPUKIIAIHBIX
3alayax, JJig OMNpPEIENICHHs] CKOPOCTH M YCKOPEHHUS MpoIlecca, 3aJlaHHOro (opMysion WU
rpagukom.

ITepBooOpa3Hasi, OCHOBHOE CBOWMCTBO IMepBoOOpa3HbIX. [lepBooOpazHbie AIE€MEHTApHBIX
¢bynkuwmii. [IpaBuna HaxoxkAeHUS IEPBOOOPA3HBIX.

Nurerpan. ['eomeTrpudyecku cMbIC UHTErpaia. BeruuciaeHue onpenenéHHoro nHrerpania
o ¢popmyne Hororona-JleitOnuna.

[IpumeHeHne uWHTETrpasa JUid HaxOXACHUS IUIOMAAeH IJIOCKMX (Uryp U 00BEMOB
r€OMETPUYECKUX TEIl.

[Ipumeps! pemenuii AuddepeHnrnanbHbIX YpaBHEHHH. MaTemMaTHueckoe MOJEIUPOBAHIE
pealIbHBIX MPOLECCOB C MOMOUIBI0 AUPPEPEHLINATBHBIX YPABHEHHIA.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHS YYEBHOI'O KYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHBL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOM TMO3UIMM  OOydYarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOro OOIIECTBA, MPEJCTABIEHNE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHH, MPOILEIyp TPaXTAHCKOTO OOIIeCTBa
(BBIOOpPHI, OMPOCHI U JIPYro€), YMEHUE B3aMMOJCHCTBOBATh C COLMAIBbHBIMH MHCTUTYTaMH B
COOTBETCTBHUH C X (YHKIHUSIMHU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUICKOMN IPakIaHCKOW MJACHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHMCKOW MAaT€MaTHKH, IEHHOCTHOE OTHOILICHHUE K JIOCTHKEHUSIM POCCUMCKHUX
MAaTEMATUKOB U POCCUMCKON MAaTEMaTHYECKON IIKOJbI, UCIOJIBb30BAHUE ATUX JOCTHUKCHHUMN B
JIPYTUX HayKax, TEXHOJIOTHUSX, CPepax IKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHME  JYXOBHBIX IIEHHOCTEM  POCCHUICKOr0  Haponaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOIO TTOBEJICHHUSI, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTUKEHUU HAYKU U JIEATEIbHOCTHIO YUYEHOT0, OCO3HAHHME JUYHOTO BKJIAJa B MOCTPOCHUE
YCTONYMBOTO OyAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE  OTHOIICHWE K  MHUpPY, BKJIIOYas  ACTETUKY  MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEIICHUW, PpacCyKIE€HUN, BOCHPUUMYHMBOCTh K
MaTeMaTUYECKUM acIieKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) puznyecKkoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHSATH MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECaxX 370POBOTO
n 0Oe3omacHoro obpasa »W3HHU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pPOBBIO (3710pOBOE
NUTaHue, CcOaaHCUPOBAHHBIM PEXUM 3aHATUW UM OTIbIXa, peryispHas Quznueckas
aKTUBHOCTbH), (PU3UYECKOE COBEPIICHCTBOBAHUE IMPHU 3AHATHUAX CIIOPTHUBHO-O030POBUTEIBHON
NEATEIbHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYJIOIIO0US, UHTEPEC K pa3InyHbIM chepam
NpOQECCUOHATILHOMN JESITENbHOCTH, CBA3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oynymied mnpodeccnn W PearTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIAHBI, TOTOBHOCTb W CIHOCOOHOCTh K MATEMAaTH4YEeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 Ha MPOTSHKEHUW BCEW JKU3HU, TOTOBHOCTh K AaKTMBHOMY YYacTHUIO B
pelIeHUH MPAKTUYECKUX 3a7a4 MaTEMaTUUeCKON HAMIPaBJICHHOCTH;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYphl, TOHUMAHWUE BIUSHUS COIHAIBHO-
SKOHOMMYECKHX IMPOIECCOB HA COCTOSIHUE MPUPOJAHOM M COIMAIBHON Cpeibl, OCO3HAHUE
rJI00aNbHOIO  XapaKTepa  AKOJOTMYECKHUX  MpoOiieM, OpUEHTalMs Ha  [PUMEHEHUE



MaTeMaTUYECKUX 3HAHUU JJIs pelIeHus 3a/1a4 B 00JIaCTH OKPYXKaIOIIeH Cpelibl, INIAHUPOBAHUE
MOCTYTKOB U OLIEHKH WX BO3MO>KHBIX TTOCJIEICTBUM ISl OKPY>KAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKU M OOIIECTBEHHOHN MPAKTHUKH, TOHUMAaHUE MAaTEMAaTUYECKON HAyKU Kak cdepbl
YeJI0BEUYECKON JCATEILHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAUMMOCTH JIJIS Pa3BUTHS ITMBUIIU3AIINH,
OBJIQJICHUE SI3bIKOM MaTEMaTHUKH M MaTEeMaTHYEeCKON KYyJbTYpOM KaK CpeICTBOM ITO3HAHMS
MHpa, TOTOBHOCTH OCYIIECTBIIATh MPOCKTHYIO U HCCIEIOBATEIbCKYIO JACSATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue AefcTBUA:

BBISBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXIy TMOHATUSIMHU, (QOPMYIUPOBATH OMNpEACICHUS TOHSATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIA MpPU3HAK KIACCU(DUKAIIMU, OCHOBAaHUSA i OOOOIICHUS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh M TPEOOPA30OBBIBATH CYXKJICHUS: YTBEPIUTEIbHBIC U
OTpHUIlaTEeIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W MPOTUBOpeuUrs B (hakTax,
JAHHBIX, HAOMIONEHUSAX W YTBEPXKICHMSX, TNpenjaratb KpPUTEPUU JJIsi  BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX W HMHIYKTHUBHBIX
YMO3AKITIOUCHHUH, YMO3aKJIIOUeHUH 10 aHAJIOTUH;

MPOBOAUTH CaMOCTOATENILHO JI0KA3aTeIbCTBA MAaTEeMaTUUECKUX YTBEPKICHUMN (MpsIMbIE U
OT TPOTUBHOTO), BBICTpAaWBaTh apryMEHTALMI0, NPUBOAUTH MPUMEPHl U KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

BbIOMpATh crnoco0 penieHus ydeOHOM 3agaur  (CpaBHUBATh HECKOJBKO BAapUAHTOB
pelieHus, BbIOMpaTh HauboJiee MOAXOMAUMNA C YYETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

MCIIOJIH30BaTh BOIIPOCHI KaK MCCIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUs, (DOPMYIUPOBATh
BOIPOCHI, (DUKCHUPYIOIIUE MPOTHUBOpEUHE, MpoOJieMy, YCTaHABIWBATh HCKOMOE W JIaHHOE,
(hopMUpOBATH TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSITEIbHO CIUIAHMPOBAHHBIM  SKCIEPUMEHT, UCCIEAOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTO0 OOBEKTa, SBJICHUS, MPOIECCa, BBHISBICHUIO
3aBUCUMOCTEHN MEXIy 00bEeKTaMU, SIBJICHUSIMU, MTPOIIECCAMH;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOABI M0 pe3yJibTaTaM MPOBEAEHHOTO
HaOJII0JICHUS, UCCIIeIOBAHMS, OIIEHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB
1 0000IIEHHN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, @ TAKKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.



Pabora ¢ unpopmaumeii:

BBISBIIATH JeQUINUTHI MH(POPMAIUH, TaHHBIX, HEOOXOIUMBIX IJIs1 OTBETA HAa BONPOC U JJIS
pellIeHus 3aauH;

BbIOMpaTh HMHGPOPMAIIMIO W3 HCTOYHMKOB PA3IMYHBIX THUIIOB, aHAJIU3HPOBATH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPIPETUPOBATH HMHGPOPMAIUIO pA3TUYHBIX BUIOB U  (QopM
HpeACTaBIICHUS;

CTPYKTYpUpOBaTh  MHPOpPMALMIO, TMPEACTaBIATH €€ B  pa3sNuuHbIX  (opmax,
WUTIOCTPUPOBATH TpapuIeCcKH;

OLICHMBATh HAAEKHOCTh HWH(POPMALMKM TIO0 CaMOCTOSTENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKAaTHBHbBIE YHUBeEpPCcAIbHbIE YUeOHbIe TeHCTBUS

Oo0menne:

BOCTIpUHUMATh U (DOPMYITHPOBATH CYKICHHS B COOTBETCTBHU C YCIOBHSIMH M IICIISIMH
OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M NMHUCHMEHHBIX
TEKCTaxX, JlaBaTh IMOSICHCHHS 110 XOAYy PCIICHUS 3aJladl, KOMMEHTHPOBATH ITOJyYCHHBIH
pe3ynbTarT;

B XOj€ 0OCYXIEHHUsS 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaE€MOW TEMBI, TPOOIEMBI,
pelnraeMoil 3aja4n, BBHICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK PEIICHUsS, COMIOCTABIATh CBOU
CYXICHHSI C CYKICHHUSIMH IPYTHX YYaCTHHKOB Jaora, OOHApy>KUBAaTh PAa3IMuUe M CXOJCTBO
MO3UIN, B KOPPEKTHOH (hopMe HOpMyIMPOBATh Pa3HOTIIACHS, CBOM BO3PAXKCHHS,

MPEJCTaBIATh PE3y/bTaThl PEIICHUs 3aJa4yd, DKCIECPHMEHTA, WCCIICIOBAHMS, MPOCKTA,
CaMOCTOSITCNIFHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3a1ad TPE3CHTAllUd U
0COOEHHOCTEH ayIUTOpPHH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJISITh IJIaH, aJITOPUTM pEILEHUs 3aJaud, BbIOMpaTh CIOCOO pelIeHUs ¢ YYETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJJICKT:

BJIa/ICTh HABBIKAMH MMO3HABATEIILHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX ACHUCTBUI
U MBICIUTEIBHBIX MPOLECCOB, HUX Ppe3yJibTAaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJISl TPOLIECCA U PE3YJIbTATa PELIEHUS MATEMAaTUYECKOM 3a/1auu;

NpPEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPU PEUIEHWU 3a7a4d, BHOCUTH
KOPPEKTUBHI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlJICHHBIX OLINOOK,
BBISBJICHHBIX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBHUSM, OOBICHATH NPUYUHBI
JOCTH)KEHUSI WIM HEJAOCTUKEHUS pe3ylbTaTOB MAESATEIbHOCTH, HAXOAWTHh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMMATh U HUCIIOJIB30BATh MPEUMYIIECTBA KOMaHAHON U MHAMBHUIYaIbHON pabOThI IpU
pelieHny ydeOHBIX 3ajad, MPUHMMATh LEJb COBMECTHOM JAESITENbHOCTH, IUIAHUPOBAThH



OpTraHU3aIMI0 COBMECTHOW pabOThI, paclpeneisTh BUAbI padoT, JOTOBAPUBATHCSA, 0OCYKIAaTh
npoliecc U pe3yabTaT padoThl, 000011aTh MHEHHUS HECKOJIBKUX JTIO/ICH;

y4acTBOBaTh B TPYyMNOBHIX (popmax padoThl (0OCykaeHHs, 0OOMEH MHEHUH, «MO3TOBbIC
IITYPMBI» U HHBIC), BBIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JCHCTBHS C
APYTUMU YJ€HAMH KOMAaHJbI, OLIEHWBAaTh KAadyeCTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiaacce oOydaromuiicsi MOJYYUT CIEAYIOIIUE IMPEAMETHBIC
PE3yNbTAThl TIO OTACIBHBIM TEMaM pabouei mporpaMmbl yaeOHOTO Kypca «AnreOpa u Havana
MaTeMaTUYECKOTO aHAIN3a»:

Yuciia v BBIYUCTICHUSA:

CBOOOJTHO OMIEPUPOBATH MOHIATUSIMU: PAIMOHAIBHOE YHUCIIO0, OECKOHEUHAS MEPUOIUYECKasT
IpoOb, MPOIIEHTHI, UPPAIMOHATILHOE YMCIIO, MHOXXECTBA PAlMOHAIBHBIX U JCHCTBUTEIBHBIX
quces, MOAYJIb JEHCTBUTEIBLHOTO YUCIIA;

IPUMEHSTH APOOU U MPOIEHTHI JIJIsl PEIICHUS MPUKIIATHBIX 3a/1a4 U3 Pa3IMYHbIX OTpacieit
3HAHUU U PEaJbHOMN KU3HU;

NPUMEHSTh NPUOIMKEHHBIE BBIYMCIICHUS, MPABUJIa OKPYTJICHUS, MPUKUIKY U OIEHKY
pe3yJibTaTa BEIYMCIICHUM;

CBOOOJHO OINEpUPOBATh TMOHSATHUEM: CTENEHb C IEJIbIM IIOKa3aTesieM, MCIOJIb30BaTh
MOAXOSIIYI0 (OPMY 3alHUCH JACHCTBUTEIBHBIX YUCEN JJIsi PEIICHUS MPaKTUYECKUX 3aaad U
MIPEICTABIICHUS TAHHBIX;

CBOOO/IHO OTEpUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpabHOMN CTENEHH;

CBOOO/IHO OTEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHATBHBIM MTOKa3aTeIEM;

CBOOOJHO OMNEpUPOBATH MOHATUSMHM: JorapudM YHCIIA, JNECITUYHBIE M HATypaJibHbIC
norapuMsl;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

OTIEPUPOBATh MOHSATUSIMU: APKCUHYC, APKKOCUHYC U apKTaHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEPHPOBATH  TOHITHSAMHU:  TOXIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CJICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh PA3JUYHBIE METOAbl PEUICHUS] PAIUOHAIBHBIX U JIPOOHO-pallMOHAIBHBIX
ypaBHEHUH, IPUMEHATh METO/I UHTEPBAJIOB JIJIS PELICHUs] HEPABEHCTB;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: MHOTOWIECH OT OJHOW MEPEMEHHOW, MHOTOWIEH C
neapiMu - KodhdumpmenTamMm, KOPHH MHOTOYJICHA, TPUMEHSTh JCJIICHHEe MHOTOWICHa Ha
MHOT'OYJIEH ¢ OCTaTKoM, TeopeMy be3y u Teopemy Buera s permenus 3aaay;

CBOOOJHO OMEpUPOBATH TMOHATUSMU: CHUCTEMa JIMHEWHBIX YpaBHCHUH, MaTpHIla,
OTpEeNeUTeNIb MATPUIbl 2 X 2 U €ro reOMETPUYECKHM CMBICI, HUCIIOIb30BaTh CBOMCTBA
ompenenurtess 2 X 2 1y BBIYUCICHUS! €ro 3HAUeHUs, IPUMEHATh ONPEACTUTENN Il PEIICHUs
CUCTEMBbI JIMHEHMHBIX ypaBHEHUM, MOAECIMPOBATH PEATbHBIE CUTYallMU C MOMOIIbBIO CUCTEMBI
JUHEWHBIX YPAaBHEHUW, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIM C IIOMOLIBIO MATpHULl U



onpeaenuTeNeld, UHTEPIPETUPOBATH MOJYUYECHHBIN pe3yJbTarT;

UCIOJIb30BaTh CBOMCTBA ACHCTBUIN C KOPHIMU JJis TPeoOpa30BaHUsI BhIPAXKEHUM;

BBITIOJIHATh MPEOOpa3OBaHUs UYMCIOBBIX BBIPAKECHUN, COAEPIKAIIUMX CTEIEHH C
palMOHAIBHBIM [TOKa3aTeNIeM;

WCIIONIb30BaTh  CBOMCTBa JjorapudMoB st mpeoOpa3oBaHUs  JOrapudMUUECKUX
BBIPAKECHUM;

CBOOOJHO  OMEpUPOBATh  MOHATHSIMHU:  UppalMOHAlbHBIC,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHHS, HAXOAUTh UX PEIICHUS ¢ TIOMOIIbIO PAaBHOCUIIBHBIX MEPEX0/I0B
WJIM OCYIIECTBIISISI IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUEecKue (opMynbl s NpeoOpa3oBaHMUs
TPUTOHOMETPUUECKUX BHIPAKECHUMH;

CBOOOJTHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPUMEHSIThH
He00XxoauMbIe (DOPMYJIBI 1711 PEIICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHMIA;

MOJEIIUPOBATh pEalbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIIATH BBIPAXKEHUS,
YPaBHEHMUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIECAOBaTh ITIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM ammapaTa ajareOphl.

DOyHKUMU U rpaduKu:

CBOOOJHO OIEpUPOBATh MOHATHAMU: (DYHKIHMS, CHOCOOBI 3aJaHusl (PYHKUHUH, B3aUMHO
oOpaTHble (PYHKIMU, KOMIO3ULUA (PyHKIMH, rpaduk (QYHKUUHU, BBINOJIHATH 3JIEMEHTapHbIE
npeoOpa3zoBanus rpaduKkoB PyHKITUI;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMU: OOJACTb ONpPENEICHUS U MHOXKECTBO 3HAUCHUMN
byHKIMN, HYA QYHKIIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO ONEPUPOBATH MOHATUSMU: YETHBIE UM HEUETHbIE (PYHKIUU, MEPUOAHYECKHUE
(GyHKIUM, MPOMEXKYTKM MOHOTOHHOCTH (YHKIUH, MaKCUMyMbl U MHUHUMYMBI (YHKIIHH,
HauOoJIbllIee U HAMMEHbIIee 3HaueHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOZHO ONEpUpPOBaTh MOHATHAMH: CTENEHHas (DYHKLUMS C HATypajJbHbIM M LEJIbIM
nokasatesieM, rpauk CTENeHHOW (YHKIUU C HATypaJbHBIM W LEJNbIM MOKa3aTesieM, Ipaduk
KOpHS N-0M CTeNneHU KaK PyHKIMK 0OpaTHOM CTETEHH C HATypajJbHbIM MOKAa3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEWHas, KBaJpaTW4yHass U APOOHO-IMHEWHas (yHKIUH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPAPUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATUSAMM: MOKa3aTelabHAs U Jiorapupmuyeckas (QyHKIUH, UX
CBOMCTBA U rpauKu, UCHOIB30BaTh UX IpadUKu AJi pEeUIeHUs] YpaBHEHHUI;

CBOOOJHO OIEpPUPOBATh MOHATHUSMHU: TPUTOHOMETPHUYECKAs OKPY>KHOCTb, ONpEIEICHUE
TPUTOHOMETPUUECKUX (PYHKIMI YHUCIOBOTO apryMEHTa;

HCIOJIb30BaTh rpaduku (GyHKIUN IS MCCIEAOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH MpH
pELIeHUH 3a/1ad U3 JIPYrux y4eOHbIX MPEAMETOB U PEabHOM KW3HH, BbIpaXaTh (hopmyiaMu
3aBUCUMOCTH MEX]ly BEJIMUUHAMU;

Hauyana maTeMaTH4eCKOro aHajmu3a:

CcBOOOZHO ONEpUPOBATh MOHATUAMU: apudMeThdecKas U TeoMeTpudecKkas Mporpeccus,
O0ecKOHEYHO yOBIBAOIAsi TeOMETPUUECKas POTPECCHsl, THHEHHBIN 1 SKCIIOHCHITMAIBHBIN POCT,
(dbopmyIia ClI0KHBIX TPOLIEHTOB, UMETh NIPEJICTABIIEHUE O KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUH VISl PEIICHUS PeaNIbHBIX 3a7a4 MPUKIIAHOTO XapaKTepa;

CBOOOZHO  OMEpUPOBATh  MOHSATUSIMHU:  [OCIENOBATENBHOCTb, CIIOCOOBI  3aJaHUS



[IOCJIEIOBATEIbHOCTE, MOHOTOHHBIE W OIPAaHWYECHHBIE IIOCJIEIOBATEIbHOCTH, ITOHUMATh
OCHOBBI 3apO’KJICHUS] MAaTEMATUYECKOTO aHaJIn3a KaK aHajau3a OECKOHEYHO MaJlblX;

CBOOOJHO OIEpPHPOBaATh MOHATUSMU: HEMpEpbIBHbIE (DYHKLIMU, TOYKU pa3pbiBa rpaduka
(GyHKIIUHM, aCUMIITOTHI rpaduka GyHKIUH;

CBOOOJHO OIEpUpPOBaTh MOHSATHEM: (YHKIHS, HENpephIBHAas Ha OTpe3Ke, MPUMEHATH
CBOMCTBA HENPEPBIBHBIX (PYHKIIUI JIJIsl pEIIeHUs 3a/1ay;

CBOOOZIHO OINEpUPOBAaTh MOHATUAMM: II€pBas U BTOpas IPOU3BOJIHBIE (PYHKIIMH,
KacareibHas K rpaduKy QyHKINM;

BBIYUCIIATh MPOU3BOJHBIE CYMMBbI, NPOWU3BEIAEHUS, YACTHOIO W KOMIIO3HMIIMH JIBYX
(GyHKIUi, 3HaTh IPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3NUECKHI CMBICI IPOU3BOAHON AJIsl PEILICHUS 3a/1au.

MHoKecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPALlUU HaJl MHOKECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Uil ONMCAHKS PEAIBHBIX IIPOLIECCOB
U SIBJICHUM, IPU PEILICHUH 3a7a4 U3 APYTUX Y4eOHBIX IPEIMETOB;

CBOOOZIHO OINEpUPOBATh MOHATUSIMH: OIpeIeIeHHE, TEOpeMa, YypaBHEHUE-CIIEJCTBUE,
CBOMCTBO MATEMAaTHYECKOTO0 OOBEKTa, J0Ka3aTeIbCTBO, PAaBHOCWIBHBIE YpPaBHEHUS U
HEpPABEHCTBA.

K koHuy oOyuenus B 11 kjacce oOydaroIIMiics MOMYYUT CIEAYIOIIHE MPEIMETHbIE
pe3yJbTaThl M0 OTAEIBHBIM T€MaM pabouell mporpamMmbl yueOHOro Kypca «Aisredpa U Havana
MaTE€MaTHYECKOr0 aHaJIU3»:

Yuciia v BBIYMCJICHUSA:

CBOOOJHO ONEPUPOBATh TMOHATUSAMHU: HATypalbHOE U IEJI0€ YHUCI0, MHOXECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJ, UCTOIb30BaTh MPU3HAKU AeruMocTH 1enbix yucen, HO u HOK
HaTypaJIbHbIX YUCEN JUIS PELICHUs 3a1a4, IPUMEHATh anroputM EBkinnaa;

cBOOOHO OMEPUPOBATH MOHATUEM OCTAaTKa IO MOJYJIIO, 3alMChIBaTh HaTypajIbHbIC YUCIIA
B Pa3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONMEpPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHMCJIO U MHOYKECTBO KOMILUIEKCHBIX
qrcell, IPEeICTaBIATh KOMIIJIEKCHBIE YHCiIa B aJireOpandyeckoil 1 TPUrOHOMETpUUYecKoil hopme,
BBINIOJHATH apu(METHUECKHE ONEpaliy ¢ HUIMH U U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh  MOHATHSIMU:  UppalMOHANbHBIC,  IOKa3aTelbHbIE U
norapu(MUYECKHEe HEPABEHCTBA, HAXOAUTh HMX PEHIEHUS C TOMOIIBI0 PAaBHOCUIIBHBIX
IIEPEX0/I0B;

OCYIIECTBIISATH OTOOP KOPHEN NPU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS;

CBOOOJHO OMNEPUPOBATH TMOHATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTh
He00XxoauMbIe (DOPMYJIBI 1JIs1 PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJHO ONEpUPOBATh MOHATUSMU: CUCTEMAa M COBOKYITHOCTb YPaBHEHHUI U HEPaBEHCTB,
PAaBHOCWIBHBIE CHCTEMBl W  CHCTEMBI-CIIEICTBHS, HAaXOAUTh PELICHHUS CHCTEMBI U
COBOKYITHOCTEW pallMOHANBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX W JIOTapU(PMUUYECKUX
YPaBHEHUI U HEPABECHCTB;

pelarth palnMOHAIbHbIE, HPPALMOHAIBHbBIE, II0Ka3aTelbHble, Jorapupmuueckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAECPKAIIME MOILYIIN U NTapaMETPBI;



OPUMEHSThH FpapUUeCKue METOIbI JIJISl PEIICHUS] YPABHEHUI U HEPABEHCTB, a TAKXKE 3aJ1a4
C mapaMeTpaMuy,;

MOJIETUPOBATh pealibHble CUTYyallud Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHHS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIOBHUIO 33aJa4M, HUCCIENOBATH IMOCTPOCHHBIC
MOJIEIH C UCIOJIb30BAHUEM alllapara aireopbl, UHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJbTar.

DOyHKUUM U Tpapuku:

CTPOUTH TpadUKU KOMIO3UIUU (PYHKIUNA C MOMOIIBIO 3JIEMEHTAPHOTO HMCCIEIOBaHUS U
CBOMCTB KOMITO3UIIMY IBYX (DYHKIIMIA;

CTPOUTHh TEOMETPUYECKHE O0O0pa3bl ypaBHCHWH W HEPABEHCTB HAa KOOPIWHATHOM
MJIOCKOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: TPA(UKU TPUTOHOMETPUUECKUX PYHKIIUMI;

OPUMEHSATH (GYHKIMU JJIs1 MOJIETTUPOBAHMS U UCCIIEIOBAHUS PEAIbHBIX MPOIECCOB.

Hayaja MmareMaTH4ecKOro aHa/jm3a:

WCIIOJB30BaTh MPOUZBOJAHYIO I MCCIeAoBaHUS (YHKIIMM HAa MOHOTOHHOCTh H
AKCTPEMYMBI;

HAXOJUTh HAaUOOJbIIIEE M HAMMEHbBIIIee 3HaUeHUST (PYHKIIUU HETIPEPHIBHON Ha OTPE3KE;

HCIIOJB30BaTh MPOU3BOAHYIO /U1 HAXOXKJICHUS HAWIYYIIEro PEIICHUS B MPUKIAIHBIX, B
TOM YHUCJI€ COUUAIBHO-DKOHOMHYECKUX, 3aJayax, g ONPEICICHHUS CKOPOCTA U YCKOPEHHUS
npoliecca, 3a1aHHOT0 (DOPMYJION WU TPpaPUKOM;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TIEPBOOOpA3HAsI, ONIPECIEHHBIA HHTETPall, HAXOAUTh
nepBoOOpa3HbIe ANEMEHTapHbIX (GYHKIUA W BBIYUCIATH MHTErpaid mo ¢opmyie HproTona-
JleiiOHMIIA;

HaXOJUTh TJIOMIA/IU IJIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

UMETh MPEICTABICHUE O MAaTEMATHYECKOM MOJEIUPOBAHUU HA MPUMEPE COCTABJICHUS
muddepeHIanbHBIX YPaBHEHUH;

pemaTh IpUKJIaJAHbIE 33/1a4d, B TOM YHCIE COIMATbHO-PKOHOMUYECKOTO U (PU3UUYECKOTO
XapakTepa, CpeACTBaMHU MaTEMaTUYECKOTO aHaIu3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
N KosauuecTBo yacoB DJIEKTPOHHbIE
n/-n HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMbl Beero Konrpoabusie IIpakruyeckue (uudpoBbie)
padoThI pa6oTnI o0pasoBare/ibHbIE
pecypchbl
1 MHOKecTBO JEHCTBUTENBbHBIX YKcesl. MHOrowieHsl. PaiinonansHble ypaBHEHUS U o4 1
HepaBeHCTBA. CHucTeMBbl JTMHENHBIX YPaBHEHUN
2 Oynkiun u rpapuki. CreneHHas GyHKIHUS C LETBIM ITOKa3aTelleM 12 1
3 Apudmernueckuii KopeHb N-oii crenenn. MppannonaibHble ypaBHEHHS 15 1
4 [okazatenpHast pyakms. [lokasareapHble ypaBHEHHS 10 1
5 Jlorapudmuueckas ¢pynkuus. Jlorapubmudecke ypaBHEHUS 18 1
6 TpuronomeTpruyeckue BRIPAKECHUS U ypaBHEHUS 22 1
7 [TocenoBaTeIbHOCTH U IPOTPECCHH 10 1
8 HenpepsiBabie ¢hynakiuu. [Iponsoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUH 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KUIIACC
No KosanuyecTBo yacos DJIeKTPOHHbIE
l'l/-I[ HaumeHoBaHue pa3iejioB H TeM NPOrpaMMbl Beero Kontpoabnbl | Ilpaktnueckne  (uuppoBbie)
¢ padoThI padoThI o0pa3oBaTe/IbHBI
e pecypchbl
1 HccnenoBanue QyHKIMIA ¢ TOMOIIBIO POU3BOAHOMN 22 1
2 [lepBooOpa3Has M UHTETpa 12 1
3 I'paduku Tpuronomerpuueckux GyHkimid. TpuronomeTpruueckue HepaBeHCTBa 14 1
4 WppanmoHnanbHble, MOKa3aTelbHbIE U JOrapu(pMHUUECKUE HEPABEHCTBA 24 1
5 KommuiekcHbie uncna 10 1
6 Harypanbnbie u 1ienbie yncina 10 1
7 Cucremsl PAllHOHATBHEIX, HPPAIMOHANLHBIX OKA3ATENLHBIX 1 JOTapUPMHIECKIX 12 1
ypaBHEHHUH
8 3ajauM ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIMsl 3HAHU I 16 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KosmuecTBo yacos DJIEKTPOHHbBIE
n/-n Tema ypoka Beero KonrTpoabubie IIpakruyeckue il;;'?eﬂn q uugposbIe
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypcsbl
1 MHokecTBO, Olepaluy HaJl MHO)KECTBAMH U UX CBOWCTBA 1
2 Juarpammbl Ditniepa-Benna 1
3 [TpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapaTta /i peLieHus 3a1a4y 1
4 Panmonansueie unciaa. OOBIKHOBEHHBIE U IECSITUYHbIE JPOOHU, IPOLIEHTHI, 1
OeCKOHEUHBIE TIEPUOTUIECKUE IPOOH
5 Panmonansueie ynciaa. OOBIKHOBEHHBIE U IECTUYHBIE IPOOU, TIPOLIEHTHI, 1
0eCKOHEUHBIE TIEPUOTUIECKUE IPOOH
6 [Ipumenenue qpobei 1 NPOLEHTOB JUIsl pellIeHUs IPUKIAIHBIX 3a7a4 1
7 [Ipumenenue qpobei 1 NPOLEHTOB JUIsl pellIeHUs IPUKIAIHBIX 3a7a4 1
8 JeiicTBuTenbHble yncia. PannoHanbHble U HPPALMOHAIBHBIC YHCIIA 1
9 Apudmerndeckue onepanuu ¢ J1eHCTBUTETLHBIMU YHCIIAMU 1
10 | Mopyns ACHCTBUTEIHLHOTO YUCIIA U €T0 CBOKWCTBA 1
11 [Tpubnuxénnple BBIMHCIICHH, [PaBUIIA OKPYIJIEHNUS, IPUKHIKA U OLICHKa 1
pe3ysibTaTa BEIYUCICHUN
12 OCHOBHHeV METO/Ibl PEIICHUs LEIbIX U JPOOHO-PALIMOHAIBHBIX 1
YPaBHEHHUI U HEPABEHCTB
13 OCHOBHHev METO/bI peIIeHuUs eIbIX U APOOHO-PALMOHATIBHBIX 1
yYpaBHEHUU U HEPABEHCTB
14 OCHOBHBIE\:' METO/Ibl PEIICHUS LEIbIX U APOOHO-PALMOHAIBHBIX 1
YPaBHEHHUI U HEPABEHCTB
15 MHorouneHsl OT OJHON IIEPEMEHHOM. JleJIeHre MHOro4JIeHa Ha 1
MHOTOWIEH ¢ ocTaTkoM. Teopema besy
16  MHuorounensl ¢ nenasiMu kodppurmentamu. Teopema Buera 1
17  Pemenue cucteM JUHEHHBIX ypaBHEHUH 1
18  Pemenue cucteM JUHEHHBIX ypaBHEHUH 1
19 Marpuua cucreMsl J}I/IHGI\/'IHBIX ypaleeHHﬁ. Onpenenurens MaTpULbl 2X2, 1
€ro reOMeTpUYECKUN CMBICI ¥ CBOMCTBA; BEIYMCIEHUE €r0 3HAUCHUS
20 | OmnpenenuTenb MaTPHILHI 2X2, €T0 TEOMETPUYECKUN CMBICI U CBOWCTBA, 1




BBIYUCICHUC €TI0 3HAYCHUA

[IpuMeHeHue onpeneuTens 1l peleHUsT CUCTEMBbI JIMHEUHBIX

21 . 1
ypaBHEHUH

29 Pemenne HPUKJIA/IHBIX 337121 € MOMOILBIO CHCTEMBI JMHENHHBIX 1
ypaBHEHHI

23 Pemenne TPHUKJIA/IHBIX 33711 € NOMOIIBIO CHCTEMBI JTMHEHHBIX 1
ypaBHEHUH

24 KonTtponbnast pabora: "PannonansHble ypaBHEHHS U HEPAaBEHCTBA. 1
CucreMbl TUHEUHBIX YpaBHEHHIT"

o5 OyHK1Hs, crioco0bl 3aganus GyHKIU. B3aumMHo oOpaTHbie QyHKIIMH. 1
Komnosunus pyHkuumit

26  I'paduk pysxmum. DnemeHTapHbIE TpeoOpazoBaHus rpaduKoB QYHKIIUI 1

27 OO6nacTp onpeneneHus: 1 MHOXKECTBO 3HaueHUH pyHkimn. Hynm 1
¢dynkuuu. [IpoMexxyTKH 3HaK MOCTOSHCTBA

8 Yérubie u Heu€éTHbIe pyHkuuu. [lepuoanueckue dpynkiuu. [Ipomexxyrku 1
MOHOTOHHOCTH ()YHKIIHH

29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMH. HanOomnbiee 1 HaumeHblee 1
3HaYeHHnEe (PYHKIINU Ha IPOMEKYTKE

30  JluneitHas, KBagpaTHYHAs U APOOHO-IHMHEHHAS QYHKIIUN 1

31  DnemeHTapHOE MCCIEIOBAHUE M MOCTPOSHHE TPadUKOB ITUX QYHKIIUN 1

32 | DneMeHTapHOE MCCIE0BAHNE M MOCTPOSHHE TPaduKOB ITUX (QYHKIIUN 1

33  Crenens ¢ nenpiM nokasatenem. bunom HetoToHa 1

34  Cremnens ¢ nenbM nokasatenem. bunom HetoToHa 1

35 CrenenHas (GyHKLHUS C HATYpaJbHBIM U LIEJbIM MoKa3aTenem. E€ 1
CBOIcTBa U rpaduk

36  KonrtponbpHas padota: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpapux” 1

37  Apudmernyeckuii KOpeHb HATYPAITBHOM CTETICHU B €r0 CBOMCTBA 1

38  Apudmernyeckuii KOpeHb HATYPAITBHOM CTETICHU B €r0 CBOHCTBA 1

39  IlpeoOpa3zoBaHUs YUCIOBBIX BEIPAKEHUH, COJIEPIKAIINX CTETICHH ¥ KOPHU 1

40  TIpeoOpa3oBaHUS YMCIOBBIX BRIPAKCHUHN, COICPIKAIINX CTETICHH U KOPHH 1

41  IlpeoOpa3oBaHUS YUCIOBBIX BBIPAXKEHUH, COIEPKAILUX CTEIIEHNU U KOPHU 1

42 WppanmonansHsie YPABHCHIS. OCHOBHBIE METO/IbI PELLICHUS 1
UppaLMOHATIBHBIX YPaBHEHUN

43 | HppaumonanbHble ypaBHeHHs.. OCHOBHBIC METObI PEIICHHUS 1




UPPALMOHAIBHBIX YPABHEHUN

Wppannonanbubie ypaBHeHNUs. OCHOBHBIE METO/IbI PELLICHUS

44 UPpALMOHATIbHBIX YPABHEHHM 1

45  PaBHOCHIIbHBIC IEPEXO/IBI B PEIICHUU UPPALIMOHATIBHBIX YPAaBHEHHM 1

46  PaBHOCHIIbHBIC IEPEXO/IbI B PEILICHUU UPPAIIMOHATBHBIX YPaBHEHHM 1

47  PaBHOCHIIbHBIE IEPEXO/Ibl B PEILICHUN UPPALMOHATIbHBIX YPABHEHUM 1

48  PaBHOCWIJIbHBIE MIEPEXObI B PEIICHUH HPPALIMOHAIBHBIX YPaBHEHHMA 1

49 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak QyHKIMKA 00paTHON 1
CTEMEeHH C HATYPaJIbHBIM I1OKa3aTeIeM

50 CaoticTBa u rpaduK KOpHsI N-0i CTeneHH Kak (GyHKIIMH 0OpaTHOM 1
CTENEHM C HATYpaJIbHBIM [10Ka3aTeeM

51 KonTpoapHas padora: "CBoiicTBa 1 rpaduk KOpHS N-0i CTEIICHHU. 1
Uppanmonaibubie ypaBHeHUS"

52 | CremneHb ¢ pallMOHAILHEBIM ITOKa3aTelieM U €€ CBOHCTBA 1

53 | CremneHb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM B €€ CBOMCTBA 1

54 | CremneHb C paliOHAIBHBIM MMOKa3aTeIeM U €€ CBOMCTBA 1

55 | [lokasarenbHas pyHKIMs, €€ CBOMCTBA U IrpaduK 1

56  Hcnonp3oBanue rpaduka QYHKIUH JUTSI PEIICHHs ypaBHEHUN 1

57 | Ucnonb3oBanue rpaduka pyHKUINHU Ui pelIEHUs] ypaBHEHUIN 1

58 [Toxa3zaTenbHbIE YPABHEHIHS. OCHOBHBIE METOABI PELICHUS 1
NOKa3aTeNNbHbIX YPaBHEHUN

59 [TokazarenbHble ypaBHEHHA. OCHOBHBIE METO/BI PELICHUS 1
NOKa3aTeIbHbIX YpaBHEHUN

60 [Toxa3zaTenbHbIE YPABHEHIS. OcHOBHBIE METOABI PELLIECHUS 1
MOKa3aTeNIbHbIX YpaBHEHUN

61 KOHTpOJ‘IBHHaSI pabota: "llokazarensbHas pynkuus. [lokazarenbHbie 1
ypaBHEHHS

62 | Jlorapudm uncna. CBoiictBa norapudma 1

63 | Jlorapudm uncna. CBoiictBa norapudma 1

64 | Jlorapudwm gucia. CBolcTBa Jlorapugma 1

65  JlecsaTmuHBIE M HATYpaJIbHBIE JIOTAPU(DMBI 1

66 | JlecsTuuHble U HATypaIbHBIE JTOTapU(PMBI 1

67 | IlpeoOpa3oBaHue BRIPAKEHHI, COJAEPKANTUX JIOTapU(PMBI 1

68 | IIpeoOpa3oBaHue BRIpAKEHHI, COAEPKANTUX JIOTapU(PMBI 1




69 | IIpeoOpa3oBaHue BBIpaXEHUH, COAECPKANUX JTorapu(Mbl 1
70 | Jlorapudmuueckas ¢pyHkums, €€ cBOCTBA U rpaduk 1
71 | Jlorapudmuyeckas ¢pyHKms, €€ CBOMCTBA U rpaduk 1
72 Vcnonb3oBanue rpaduka GyHKIUH U pEICHHUs ypaBHEHUN 1
73 | Hcnonb3oBanue rpaduka GyHKIMM I PEIICHUS YPaBHCHHM 1
74 Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METO/bI PEIICHUS 1
norapu(pMHUECKUX YpaBHEHHMA
75 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/BI PEIICHUS 1
JOrapu(pMHUUECKUX YpaBHEHUIN
76 Jlorapugmuueckue ypaBHeHHs.. OCHOBHbIE METO/BI PEIICHUS 1
norapu(pMHUECKUX YpaBHEHHMA
77 | PaBHOCWJIBHBIC IEPEXO/IbI B PEIICHUH JIOTAPH(PMHUUECKIX YPaBHEHUH 1
78 | PaBHOCUIIbHBIE IEPEXO/Ibl B PELICHUH JIOTapU(PMUIECKUX YpaBHEHUIN 1
79 KOHTpOJ‘IBH"aﬂ pabota: "Jlorapudpmuueckas ¢pynkus. Jlorapupmudeckue 1
ypaBHEHHS
80  Cwunyc, KOCHHYC, TAHT€HC M KOTAHI'€HC YHCIOBOTO apryMeHTa 1
81 CwunHyc, KOCUHYC, TAHT€HC M KOTAHT€HC YHCIIOBOTO apryMeHTa 1
82 | ApkcuHyc, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa 1
83 | ApkcuHyc, apKKOCHHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa 1
84 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAETICHUE TPUTOHOMETPUUIECKUX 1
(GYHKIIMI YHCIOBOTO apryMeHTa
85 TpuroHomeTpuveckast OKpy>KHOCTb, ONIPEACTICHHE TPUTOHOMETPUIECKUX 1
(YHKLUH YUCIOBOIO apryMeHTa
86  OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
87 | OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88  OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 | OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
90 IlIpeoOpazoBaHHE TPUTOHOMETPUUYECKHUX BBIPAKEHHHA 1
91 TIlpeoOpazoBaHHE TPUTOHOMETPUIECKHUX BBIPAKEHHHA 1
92  TlpeoOpazoBaHHE TPUTOHOMETPUIECKHIX BBIPAKEHHH 1
93  IlpeoOpazoBaHHE TPUTOHOMETPUIECKHIX BBIPAKEHHHA 1
94 | PemeHue TpUrOHOMETPUUYECKUX YPaBHEHUH 1
95  PemieHune TPUTOHOMETPUYECKUX YPAaBHEHUI 1




96

PeieHre TpUroHOMETPUYECKUX YPAaBHEHUN

97

PemieHne TpUroHOMETPUYECKUX YPaBHEHUN

98

PemieHne TpUroHOMETPUYECKUX YPAaBHEHUN

99

PemieHne TpUroHOMETPUYECKUX YPaBHEHUN

100
101

Pemenue TpuroHOMETpUYECKUX YpaBHEHUM

KoHnTtponbHas pabota: "TpUroHOMETpHYESCKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUs"

R

102

103

ITocnegoBarenbHOCTH, CIIOCOOBI 3aJaHuUs IIOCIIEAOBATENLHOCTER. MeTon
MaTeMaTUYeCKOU WHIYKIIUH

MOHOTOHHBIE ¥ OIpaHUYCHHBIC ITOCIICI0BATEIbHOCTH. VIcTOpHs aHamm3a
OECKOHEYHO MAaJIBIX

[EEN

104

Apudmernueckast mporpeccus

105
106
107

108

['eomeTrpuueckas nmporpeccust
BbeckoneuHo yObIBaroIasi reoMeTpuiecKasi porpeccus
Cymma OeckOHEYHO yOBIBAIOIIEH reOMEeTPHUUECKON MPOTPECCHH

JInHeHbIN 1 SKCIOHEHIIMANIBHBIN pocT. Yucio e. @opMyria CIOKHBIX
MIPOIICHTOB

I T

109

110

JInHenHbIN ¥ SKCIOHEHIUAIBHBIN pocT. Yucio e. opmyia ClIoKHBIX
IIPOLICHTOB

Hcnonp3oBanue Nporpeccuu Uil peleHus pealbHbIX 3a1a4
IIPUKJIAHOTO XapakTepa

-

111
112
113
114
115
116
117

KonTtponbHas padora: "[locnenoBaTeabHOCTH U Iporpeccuu’
HenpepbiBHbIE QYHKIIUU U UX CBOICTBa

Touka pa3pbiBa. ACUMNOTOTHI IrpaduKoB HYHKIMH

CpoiicTBa (h)yHKIIMI HENPEPHIBHBIX HA OTPE3Ke

CoiicTBa (h)yHKIMI HENPEPHIBHBIX HA OTPE3Ke

MeTo1 MTHTEPBAJIOB JUIsl PELICHUs] HEPABEHCTB

MeTo 1 ”HTEpPBAJIOB JUIs pEIICHUS] HEPABEHCTB

118

MeTOJI HHTCPBAJIOB IJIA pECHICHUA HCPABCHCTB

119

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIsl pelIeHUs 3a/1a4

120

[IpumeHeHne cBONCTB HEMPEPHIBHBIX (DYHKIUH JIJIsl pelIeHUs 3a/1a4

121

[TepBasi u BTOpas Mpou3BOHbIE (PYHKINU

122

Omnpenenenue, TeOMETPUUYECKUI CMBICI TPOU3BOIHOM
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123

Omnpenenenue, GU3MUECKUNA CMBICI MPOU3BOIHOMN

124

YpaBHeHUe KacaTeNbHOU K TpapuKy (YHKIIMU

125

YpaBHeHUe KacaTeNbHOU K TpapuKy GyHKIUU

126

[Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIUN

127
128
129
130
131
132
133

[Tpon3BoHBIC d7IEMEHTAPHBIX (DYHKITHI

[Ipon3BoHAs CyMMBI, TPOM3BEICHUS], YACTHOTO M KOMIIO3UIIUU (DYHKITHI
[Ipon3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO M KOMIIO3UIIUK (DYHKITHI
[Ipon3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO M KOMIIO3UIIUU (DYHKITHI
Kontponbnas padora: "[IponsBognas”

[ToBTOpeHuE, 0000MIEHNEe, CUCTEMATH3aIUs 3HaHKH: "YpaBHEHH "
[ToBTOpeHue, 06001IeHNE, cucTeMaTu3anus 3Hanui: "OyHKkmn"

134

Wrorosas koHTpoJibHAs paboTa

135

Wrorosas koHTpoJibHAs paboTa

136

[ToBTOpeHUE, 00001IeHNE, CHCTEMATH3aIUs 3HAHUI
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OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KIIACC

N KoaunuecTBO 4acoB DJIeKTPOHHbIE
II/_I[ Tema ypoka Beero KonrTpoabsubl  IIpakTnyecku fllf;l?enn a uugposbIe
e padoThlI € padoTbI o0pazoBare/ibHbIEC
pecypchl
1 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAHUIO QYHKIIUN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
2 [IpumeHeHne MPOU3BOTHOM K HCCICIOBAaHUIO (DYHKIIUN HA 1
MOHOTOHHOCTb U SKCTPEMYMBI
3 [IpumeneHue MpoU3BOIHOM K HCCIeT0BaHUIO QYHKIIUN Ha 1
MOHOTOHHOCTH ¥ 9KCTPEMYMBbI
4 [Ipumenenue Mpou3BOIHOM K HCCIeT0BaHUIO (DYHKIIUN Ha 1
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI
5 [IpumeHeHre TPOU3BOTHOM K HCCIICIOBAaHUIO (DYHKIIUN HA 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
6 [IpumeneHue MpoU3BOIHOM K HCCIeI0BaHUIO QDYHKIIUN Ha 1
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI
v Haxoxxnenne HanOoIbIIeT0 1 HAMMEHBIIIETO 3HAYEHUSI HEPEPHIBHOM 1
(GYHKIINHM Ha OTpe3Ke
8 Haxoxaenne HanuOombIIero 1 HAMMEHbIIIEr0 3HAYSHHSI HETIPEPBIBHOM 1
(GYHKIIUM HA OTPE3KE
9 Haxoxaenne HanuOombIIero 1 HAMMEHbIIIEr0 3HAYSHHSI HETIPEPBIBHOM 1
(GYHKIIUM HA OTPE3Ke
10 Haxoxxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUEHUS HETIPEPHIBHOM 1
(GYHKIINHN Ha OTpe3Ke
11 Haxoxaenne HanuOObIIero 1 HAMMEHbIIIEr0 3HAYCHHSI HETIPEPHIBHOM 1
(GYHKIIUMA HAa OTPE3Ke
12 Haxoxxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUST HeTIPEPHIBHOM 1
(GYHKLUHU Ha OTpe3Ke
13 [IpuMeHeHne MpON3BOIHOM I HAXO0K/ICHUS HAUITYUYLIEro PeIIeHHs B 1
MIPUKJIAHBIX 33/1a4ax
14 [IpuMeHeHne MPON3BOTHON JIs1 HAXOXK/ICHUS HAUTYUIIIero PEIICHHs B 1
MPUKJIAAHBIX 3a7a4ax
15 [IprMmeHeHne nporu3BOIHOM ISl ONMPEACIICHUSI CKOPOCTU U YCKOPEHUS 1

npoiiecca, 3alaHHOro GopMyIIoil Ui rpadukom




[IpuMeHeHre IPOU3BOIHOM IS OIIPEAEICHUS CKOPOCTH U YCKOPEHUS

16 npoiiecca, 3aJJaHHOro GopMynnoil uiam rpadgukom .

17 Kommo3zurust ¢hyHKImi 1

18 Kommozurust ¢hyHKIni 1

19 Kommozurust ¢hyHKIniA 1

20 I'eomerprueckue 0O6pa3bl ypaBHEHH HAa KOOPAMHATHON TNIOCKOCTH 1

21 I'eomerprueckue 0O6pa3pl ypaBHEHHI Ha KOOPAMHATHON TJIOCKOCTH 1

29 KOHTpOJIBHafupaﬁOTaI "HccnenoBanue GyHKIHA C TOMOIIIBIO 1
IPOM3BOIHON

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [lepBooGpasuble aneMeHTapHbIX QyHKIMA. [IpaBuna HaxoxaeHus 1
epBOOOPA3HBIX

o5 IlepBooGpasuble aneMeHTapHbIX QyHKIMHA. [IpaBuna HaxoxaeHNs 1
epBOOOPA3HBIX

26 Wurerpan. ['eomeTpuueckuii cMbICI HHTETpajia 1

97 Brraucnenue onpeaenéHHoro uaTerpana no ¢popmyne Herorona- 1
JletiOHuIa

28 Brruucnenue onpeaenéHHoro uHrerpana no gopmyne Herotona- 1
JletiOHuIa

29 [TpumeHeHne HHTErpaNa Il HaXOKACHHUS TUTOMIA/ICH TNIOCKUX QHUTYD 1

30 [IpumeneHne uHTETpaNa 1k HaXOXKIACHUS 00BEMOB TEOMETPUICCKUX 1
Tel

31 [Ipumeps! pemennii AuddepeHnnaIbHbIX YpaBHEHUH 1

32 [Ipumeps! pemennii AudepeHnnaIbHbIX YpaBHEHUH 1

33 MareMaTHuecKoe MOJISIIMPOBAHUE PEATHHBIX MTPOIIECCOB C TOMOIIBIO 1
TuddepeHIMaIbHbIX YpaBHEHUN

34 KonTtponbHas padora: "[leppooOpa3Has u uarerpan” 1

35 Tpuronomerpudeckue GyHKINUHU, UX CBOMCTBA U rpaduKu 1

36 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpaduKu 1

37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1

38 Tpuronomerpuveckne GyHKIINU, UX CBOMCTBA U rpaduKu 1

39 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaduKu 1

40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUHN C TTIOMOIIBIO 1

TPUTOHOMETPUUECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO

4 TPUTOHOMETPUUYECKON OKPYKHOCTH .
42 OT60p KOpHEH TPATOHOMETPHIECKHX YpPaBHEHUH C TOMOIIIbIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
43 OT160p KopHEH TPUTOHOMETPHYECKHX YPaBHEHUH C IIOMOIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
44 Pemienne TpUroHOMETPUYECKHUX HEPABEHCTB 1
45 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
46 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 1
48 KonTtponpnas padora: "['paduku TpUroHOMETpUIECKUX (PYHKITHIA. 1
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PEILIEHUs I0KA3aTEeIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PELLICHNUS TOKA3aTEIbHBIX HEPABEHCTB 1
o1 OcHOBHBIE METO/Ibl PELLICHNUS TOKA3aTEIbHBIX HEPABEHCTB 1
52 OcHOBHBIE METO/IbI PELLIEHUS IOKA3aTEJIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METOIbI PelLIeHNUs JTorapu(PMUUECKUX HEPABEHCTB 1
o4 OcHOBHBIE METOIbI PElLIEHNUs JTorapu(PMUUECKUX HEPABEHCTB 1
55 OcHOBHBIE METOIbI PellIeHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHHs JJorapu(pMUUECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI pellIEHUs] UPPALIMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pellIEHUs] UPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pelIeHUs] UPPALMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEelIEHUs] UPPALMOHAIBHBIX HEPABEHCTB 1
61 I'paduueckue MeTo bl pelIeHHs HPPALMOHAIBHBIX YpaBHEHHH 1
62 I'paduaeckre METOIbI peNICHHs HPPAIIMOHATEHBIX YPaBHEHHH 1
63 ['padudeckre METOIbI PEIICHHS TOKA3aTeIbHBIX YPaBHEHHI 1
64 ['padmueckue MeTobI peneHus: HoKa3aTeIbHbIX HEPAaBEHCTB 1
65 ['padmueckue MeTob! penieHus JorapupMuIecKux ypaBHEHUN 1
66 I'padudeckre METOIbI peIeHHS JTOTapUPMIUECKUX HEPABEHCTB 1
67 ['paduueckue Metozp! peneHus JJorapupMUIecKuX HEPABEHCTB 1
68 I'paduueckue MeTOIbI peLICHHS MTOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX 1

ypaBHEHUH




I'paduueckue MeTOIbI peLIeHHUs TOKa3aTeIbHBIX U JIOTapu(MUIECKUX

69 . 1
ypaBHEHUU

70 ['padmyeckue METOABI pelICHHs TOKA3aTENbHBIX U JIOTapU(PMUUIECKUX 1
HEPaBEHCTB

71 I'padrueckue MeTOBI pelIeHUS TTOKA3aTEIBHBIX U JIOTApU(PMUICCKUX 1
HEPABEHCTB

72 KoHnTtponbHas padora: "UppanroHanbHble, MOKa3aTeIbHbIC U 1
JorapupMHUECKUE HEPABEHCTBA"

73 KommuiekcHble uncna. Anredpanyeckas U TPUTOHOMETpUYecKas 1
(opMBI 3anFICH KOMILIEKCHOT'O YHCIIA

74 Kommiekcubie uncia. Anredpanueckasi 1 TPUTOHOMETPUYECKAS 1
(dbopMBbI 3aMMCH KOMITJIEKCHOTO YHUCIIa

75 Apudmerrdeckue ornepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMHU 1

76 Apudmerrdeckue ornepanuy ¢ KOMIIIEKCHBIMHA YUCIIaMHU 1

7 N3o0paxeHne KOMIIEKCHBIX YHCET Ha KOOPIUHATHOMN TIOCKOCTH 1

78 N300pakeHne KOMIJIEKCHBIX YKMCEl Ha KOOPIMHATHON INIOCKOCTH 1

79 ®opmyiia Myaspa. KopHu N-0i1 CTENEHU U3 KOMIUIEKCHOTO YUCia 1

80 ®dopmyna Myaspa. KopHu N-o0if cTeneHN W3 KOMILIEKCHOTO YHCiIa 1

81 [IpuMeHeHHe KOMITJICKCHBIX YHCEN JIUIS pelieHus (PU3NIeCKUX U 1
TeOMETPUUECKUX 3a7a4

82 KonTtponbHas padora: "KommuiekcHble uncna” 1

83 Harypanbnble u niensie yucna 1

84 Harypanbnbie u 1enbie yncna 1

85 [IprMeHeHne NPU3HAKOB AEIMMOCTH LEIBbIX YUCEI 1

86 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX YHCEI 1

87 [Ipumenenne npuszHakoB Aenmumocty nensix yucen: HOJl u HOK 1

88 [Ipumenenne npuszHakoB Aenmumocty nensix yucen: HOJl u HOK 1

89 [MpuMeHeHre TPU3HAKOB ISTMMOCTH TEJTBIX YUCEIT: OCTATKH I10 1
MOJTYJTIO

90 [TpuMeHeHre TPU3HAKOB ICTMMOCTH TEITBIX YUCEI: OCTATKH I10 1
MOJTYJTIO

91 [IpumeHeHne MPU3HAKOB JAETUMOCTH IENBIX YHCEI: aropuT™M EBKinia 1
JUISI pEIIeHHUs 3a]1a4 B LIEJIBIX YHCIaxX

92 KoHnTtponbHas padota: "Teopus menbix uncen" 1




CucremMa 1 COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U

93 1
CHCTEMBI-CIIEAICTBUS

94 Cucrema u COBOKYITHOCTb YpaBHEHU. PaBHOCHIIbHBIE CUCTEMBI U 1
CHCTEMBI-CIICACTBHUS

95 OCHOBHBIG\' METOBI PEIICHUS] CHCTEM U COBOKYITHOCTEH pallMOHAIBHBIX 1
ypaBHEHUH

96 OCHOBHBIE METO/IbI pelICHU CCTEM 1 COBOKYITHOCTEH 1
UpPPaLMOHATIBHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI pelICHUS CACTEM 1 COBOKYITHOCTEH 1
NOKa3aTeIbHBIX YPaBHEHHUN

98 OCHOBHBIE METO/IBI pelICHUS CACTEM | COBOKYITHOCTEH 1
HOKa3aTeIbHbIX YPaBHEHUN

99 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH 1
norapu(pMHUECKUX YpaBHEHHMA

100 OCHOBHBIEC METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH 1
JOrapupMHUUECKUX ypaBHEHUH
[IpumeHeHMe cUCTeM K PEIIeHUI0 MaTeMaTHUECKUX 3a/1a4 1 3a]1a4 U3

101  pa3nu4HBIX O00JIACTEH HAYKH M pealbHOW KU3HH, MHTEPIPETALINS 1
HOJYYEHHBIX Pe3yJbTaToOB
[IpumMeHeHne cuCcTeM K PElICeHUI0 MaTeMaTHUECKUX 3a1a4 U 3a/1a9 U3

102  pa3nuuHBIX 00JACTEW HAYKU M peabHOM >KU3HU, MHTEPIIpEeTaIUs 1
MOJTYYEHHBIX PE3yJIbTaTOB
[IpumeHeHre HEPaBEHCTB K PEIICHUIO MaTEMATHIECKHX 33124 U 3aJ1a4

103 u3 pa3nuuHBIX 0OJacTel HAYKU M peaabHOM JKU3HU, MHTEPIIPETAIUs 1
MOJTYYECHHBIX Pe3yJIbTaTOB

104 KonTposabHas pabora: "CucreMbl palilioHaIbHBIX, UPPALlMOHAIBHBIX 1
NOKa3aTeIbHbIX U JIorapu(MUIECKUX YpaBHEHHHA"

105  PanuoHaibHBIE YpaBHEHUS C MapaMeTpaMu 1

106 = PamnmoHnayibHbIE HEpABEHCTBA C MTApaMeTpaMu 1

107  PamnmoHabHBIE CHCTEMBI C TapaMeTpaMu 1

108 HppaunoHanbHBIE YpaBHEHHS, HEPABEHCTBA C TTApaMETPaMHU 1

109 HppannoHaJdbHBIE CHCTEMBI C TapaMeTPaMH 1

110 Iloka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1

111  T[loka3zaTenbHBIE CUCTEMBI C TApAMETPAMHU 1

112  JlorapudmMuueckue ypaBHEHHsI, HEpAaBEHCTBA C IMapaMeTpaMu 1




113 Jlorapudmuyeckre CUCTEMBI C TapaMeTpaMu 1
114  TpuroHomeTpu4ecKHe YpaBHEHHUs C IapaMeTpamMu 1
115 TpuroHomeTrpuueckue HEpaBEHCTBA C IapaMeTpamMu 1
116  TpuroHoMeTpu4ecKHe CHCTEMBI C MapaMeTpaMu 1
117 [TocTpoenune u ucciaeI0BaHNEe MAaTEMAaTHYECKUX MOJIEICH peaabHbIX 1
CUTYAalLMH C IOMOLIBIO YPABHEHUH C TapaAMETPAMHU
118 [TocTpoenue u uccnegoBaHNUE MATEMATUYECKUX MOJIENIEH peaIbHbIX 1
CUTYAIMH C TOMOIIBIO CHCTEM YPaBHEHUH C TTapaMeTpaMu
119 [TocTpoeHue u ucciaeI0BaHNEe MATEMAaTHYECKUX MOJIEICH peaabHbIX 1
CUTYyAalMi C IOMOUIBIO CUCTEM YPABHEHUH C IapaAMETPAMHU
120  KonrtpompHas pabdora: "3anauu ¢ mapamerpamu” 1 1
121  TloBropeHue, 0000IICHHE, CUCTEMATHU3AIIMS 3HAHW: "YpaBHCHHS" 1
122  IloBTopenue, 0600IIEHNE, CUCTEMATH3alKs 3HaHU: Y paBHeHU" 1
193 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATU3AIMs 3HAHUH: Y paBHECHHUS. 1
Cucremsl ypaBHeHHI"
124  TloBropeHue, 00o0IICHHE, cCUCTeMaTH3anws 3HaHwi: "HepaBencraa" 1
125  TloBropenue, 0000IICHHE, cCUCTeMaTH3anys 3HaHwi: "HepaBencTsa" 1
126  TloBropenue, 0000IICHHE, CUCTeMaTH3anws 3HaHWi: "HepaBencTna" 1
197 [ToBTOpenue, o6o01eHne, cuctemaTu3anus 3Hanuii: "[IponsBoanas u 1
e€ npuMeHeHue"
128 [ToBTOpenue, o6o0meHne, cuctematu3anus 3nanuii: "[IponsBoanas u 1
e€ npuMeHeHue"
129 [ToBTOpenue, 06061meHne, cucreMaTu3aius 3Hanui: "[IponsBoanHas u 1
e€ npuMeHeHue"
130 [ToBTOpeHue, 0600IIeHNe, CUCTEMaTH3aIKs 3HaHuii: "HTerpai u ero 1
npuMeHeHue"
131  TIloBropeHue, 000O0IIeHHE, CUCTEMATH3AIMs 3HAHHH: "D yHKIIMH" 1
132  TloBTopeHue, 0000IIeHHE, CUCTEMATH3aIHs 3HAHHH: "DyHKIMH" 1
OBTOpEHHUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUM: KIINHU
133 II 000 "® " 1
134  HtoroBas KOHTpOJIbHAS paboTa 1 1
135 HroroBas KOHTpOJIbHAs paboTa 1 1
136  IloBTopenwue, 0600IIEHNE, CUCTEMATH3AIIMs 3HAHUN 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* MaTeMaruka: anrebpa v Hadajla MaTeMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa v Hadasa
MaremaTudeckoro ananusa, 11 knacc/ Komsarun FO.M., Tkauera M.B., ®enoposa H.E. u
npyrue, AkuuonepHoe odiectBo «M3aarensctBo «lIpocBemienre»

* Marematuka: anredpa v Hadajga MaTeMaTHIECKOTO aHaJIN3a, reoMeTprsi. Anrebpa 1 Hadaia
MaTemaTthdeckoro anainusa, 10-11 kmaccel/ Anmumos 1L A., Koasarun FO.M., TkaueBa M.B.,

®denoposa H.E., [llabynnn H.E. Axuroneproe o61ectBo «M3narenbctBo «IIpocBemenuey

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Anre6Gpa u Hayaja MaTeMaTU4eCKOTo aHanu3a. TemaTtuueckue Tecthl. 10 kiacc: 0a30BbIi
ypoBeHb / M.B. Tkauéna., H.E. ®&énopoBa- M.: [Ipocsemienue, 2022

2. AnreOpa u Havalla MaTeMaTUYECKOro aHaiau3a. TemaTtudeckue TecThl. 1 1 knacc: 0a30BbId
ypoBeHb / M.B. Tkauépa., H.E. ®&énoposa- M.: [Ipocsemienne, 2022.

3. M.W. lla6ynun, M.B. TkaueBa. /lunaktuueckue Matepuarsl 1o airedpe v Hadaiam
aHamm3a 10 ximacc. M.: [Ipocsemenne 2022 r.

4. M..1Tabynun, M.B. TkaueBa. J[unaktuueckue MaTepuaibl o ajaredpe U Hadyajiam

aHamm3a 11 ximacc. M.:IIpocsemenne 2012 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

math-ege.sdamgia.ru



