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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYMMBIX B MPOrpamMMe CpPEIHEro oOLIero oOpa3oBaHMA,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ais
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yJaromuXxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaroIiMecs OBJAJIEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOpas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayajdl MaTeMAaTUYECKOTO aHalIn3a 3aKja/bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTMH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIIOIb30BaTh UX JAJIS JajbHEHIIero oOpa3oBaHus U B
IIOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUUSMHU ajireOppl M MaTeMaTU4YEeCKOro aHalIu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JIOKa3bIBATb
YTBEPKACHUS C MOMOILIBIO MHAYKIIMH U paccykKIaaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3aluio, a0CcTparupoBaHWE M aHAJOTHIO, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredbpa M Hayajlla MaTeMaTH4eCKOTO
aHalnM3a» 00ydYaroluecs IMOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEPIIPETALIMA  TOJNYYEHHBIX  PELICHUM, 3HAKOMATCA €  NpUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpUPOAE, HAYKE M MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHblii Kypc o00nanaeT 3HAYUTENbHBIM BOCIUTATENIBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcsl Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHHIO HAYYHOIO MHMPOBO33PEHMS, TaK U 4epe3 CHeUUPUKYy y4eOHOH
NESATEIIbHOCTH, TpPeOYIoLEed MpPOJOJDKUTENBHON  KOHUEHTPALMM BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYyYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anredpe M HayajaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN MPUHIUI 00YUYEeHMSL.

B crpykrype yueOHOoro kypca «Ausredbpa M Hadaja MaTeMaTH4ECKOIro
aHaJln3a» BbIIEIEHBI CIEAYIOUINE COJAEpKaTeIbHO-METOANYeCKUe TuHuM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpapuKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTEMaTHYECKOro aHaiu3a», «MHokecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEPKATEITHHO-METOIMYCCKHE JIMHUU HW3YYalOTCS HAa TPOTSDKEHUHM JBYX JIET
oOy4yeHus: Ha YpPOBHE CpeaHero o0imero oOpa3oBaHMs, €CTECTBEHHO JOTIOTHSS
Jpyr Apyra W MOCTENEHHO HACHIMAsSCh HOBBIMH TEMaMH W pasaeiaMu. JlaHHBIH
y4eOHBI KypC SIBJISICTCSI HMHTETPATHBHBIM, IOCKOJBKY OOBEIAMHSAET B cede
COJICpYKAHUE HECKOJbKUX MATEeMAaTHYeCKMX JMCUMIUIMH, TaKMX Kak ajireopa,
TPUTOHOMETPHS, MAaTeMaTHYECKUN aHajHu3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHUECKUM aIllapaToM, Y HUX MOCIEI0BATEILHO (GOPMHUPYETCS U
COBEPILICHCTBYETCSI yYMEHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENIb PEabHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHHH Y4eOHOTO Kypca, JUis
pEIIEHHS CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MaTeMAaTHYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConeprkaTebHO-METOAMYeCKas JIMHUS «Uucia M BBIYUCICHUS» 3aBepIIacT
(dopMHpOBaHUE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE ObLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0riero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss (OPMUPOBAHHIO  HABBIKOB
paIMOHATBFHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0s MCIOJIh30BAHUE PAa3TMYHBIX
dopM 3ammMcH 4YMCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOIMKEHHBIC
BBIUUCIICHUS, OICHMBATh YUCIIOBBIC BBIPAXKCHHUS, pabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX ¥ JICHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM M3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOMCTBEHHBIE €My crHenu(uyYecKue 3aJadd W OINepalMu: JCJICHUE HaIelo,
ONEPHPOBAHME OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
paIMOHANIBHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETUUECKIE ONEPAIUH, a TAKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HAa MHO)KECTBE KOMIUIEKCHBIX YHCEI.
braronmapst mociieioBaTeIbHOMY PACHIMPEHHIO KpPyra HCIHOJb3yeMbIX 4YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH MIX MPUMEHEHUS IS PEIICHUS Pa3IMYHBIX 3a/1a4
dopmupyeTcsi TpeAcTaBiICHHEe O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ pojiH B
MOCTPOCHUH MOJIENIEH PEabHOTO MHpPA, HMIMPOKO HCIIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

JIluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCS Ha TPOTSHKEHHH BCETO
oOy4yeHHsI Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMs, MOCKOIBKY B KaXIOM
pazznene IIporpammbpl NPEemyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 33aad. B
pe3yibrare OOydYaroliuMecss OBIANEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHALHBIX, HMPPALMOHAIBHBIX, I[OKA3aTCIbHBIX, JIOTApUYMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHCHWI, HEPABCHCTB M CUCTEM, a TaKXke 3ajad,
coJiepXKaiux MmapaMmerpbl. [loJdydeHHbIE YMCHHS IIUPOKO HCIIOJIB3YIOTCS TpH
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HanOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jannast copepkarenbHasi TMHUS BKIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1Mo  (QopmyiaMm, MpeoOpa3oBaHHUS  PAlMOHATIbHBIX,
UPPALMOHAJIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TaKkKe BBIPAKECHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpandecKkoro
MaTepuana NPOUCXOJHUT  JaJbHEWIIEee pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBILIUICHUS OOYy4arolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuidl, paboOTel C  CHUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTENl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Amredpa
npepiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBHI Ui PEIIEHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToqM4eckass JUHUS «DPyHKIUM U TpaduKu» TECHO
nepenaeTaeTcs ¢ APYTMMM JIMHUSMU y4e€0HOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAET MOCIE0BATEIbHOCTh U3YyUEeHHs MaTepuaa. M3yuenne cTenensou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU NI PEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KaK C MaTEMAaTHYECKUM aHAIM30M,
TaK U C pELICHHEM ypaBHEHHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHME
ynemnsieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBAaTh MOJIY4YEHHbIE (PYHKIHMH, CTPOUTHh HUX
rpaduku. MaTtepuain 3TOH coJepKaTeIbHOW JTUHUM HAIICJICH Ha Pa3BUTHE YMEHUM
U HAaBBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOIH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauana mareMaTMdeckoro aHajin3a» IO3BOJIET
CYLIECTBEHHO PAaCUIMPUTh KPYI KaKk MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 3aj]ad,
JOCTYMHBIX OOYYaIOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauky CIOXHBIX (DYHKIMHA, ONPENeNiaTb HUX HAUOONbIINE W HAUMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH HU
yCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)KHOCTH TIOCTPOEHHUS MAaTE€MaTHYECKHMX MOJENEH pealbHbIX CUTYalHi,
MO3BOJIAET HAXOJUTh HaWIydlllee pelleHHe B NPUKIATHBIX, B TOM 4YHCIE
COLIMAJIBHO-I)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paCloO3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIJIAIONTUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTrenbHO-METOANYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeThko-
MHO>KECTBEHHbBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHUKU
U TpeyaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIONIUN BCE pPa3/eiibl
MaTeMaTUKH H €€ TPUIOKEHUN, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaToMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MAaTE€MAaTHUKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpPHU3HAThH
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CIIEZJOBAaHHE OIpPeACIEHHBIM
IpaBWJiaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HaBBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yue6HOoM Kkypce «Anrebpa ¥ Hayajla MaTeMAaTUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPHIE MPU3BaHbI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peajbHbIX
CUTyallud, MCCIEJOBaHUS JTUX MOJEJNeHd C IOMOIIBI0 amnmnapara airedopel U
MaTEMaTUYECKOTO aHalin3a, MHTEPIpPETAIllii TOJYYCHHBIX pPe3yJabTaToB. Takue
3aJlaHusl BIJICTCHBI B KQXIBIH U3 Pa3/IesoB MPOTPaMMbl, TOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO HCIOJB3YETCs ISl PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarouuecs  pa3BUBAIOT
HAOJIOAATeIbHOCTh, YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJI30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUeHUs BCEX TeM y4eOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOTO aHATTU3ay.

Ha wusyuyenme yueOHOro Kypca «Anrebpa uW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB IS
peLIEeHUs NPUKJIAIHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudpmernueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeUCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIC BRIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpunnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKUX BbIpaKEHU . PelieHrie TpuroHoMeTpruieckux ypaBHEHHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUIl. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYCHMs, IPUMEHEHUE OINPEACIIUTENS I pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33a7a4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJECIH C
NOMOILBIO MaTPHIL U ONPEIETUTENCH.

[TocTpoeHne MaTeMaTUYECKHUX MOJENIEH PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUU W HEPABEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pas3lIMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3auMmHO o00paTHbIe (QYHKIIHH.
Komnosunus ¢ynkuuit. 'paduk dyHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GYyHKIIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymn yskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe QyHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMHA. MaKCUMyMbl U MHHHMYMBI
¢dbynkuuu. Hanboubiiiee 1 HauMeHblee 3Ha4yeHus: QyHKIMKY Ha POMEXYTKE.

Jluneiinas, KBaJpaThyHasi W APOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKIMS C HATypaJdbHBIM M LENbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (YyHKIHH OOpaTHOM
CTEIIEHU C HATypaJIbHbIM IT0KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GYyHKIUHN AJIs pelICHUS] YpaBHEHHIA.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX IPOLECCAX U SBICHUSX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajin3a

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4YECKON VHTYKIIUH. MoOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJn3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reOMETpHUEcKasi mporpeccur. beckoHeyHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOLIEH reoMEeTpHUYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI10KHbBIX
NpoleHTOB. Mcrnosib30BaHWE TIPOTrPECcCHH I PEIICHUS pealibHbIX 3aaad
IPUKJIAJHOIO XapakTepa.



HemnpepriBHble (yHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkuuil. CBoicTBa (QYHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
MHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GYHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUUECKUi U
bu3znyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K rpa@uKy (yHKIHH.

[TpousBogubie  anmemeHTapHbix  ¢yHkiuil.  [IpousBogHast ~ CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHM.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanvu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Oiinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHUSl PEaJbHBIX NPOLECCOB M SBJICHUM, NMPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHMUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbubie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOuui nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YMCIIAX.

Kommnekcaple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKhe OIepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71ad.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuieCKuX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TMOKAa3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/ad U3 Pa3IuYHbIX OoOJacTedl HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHku. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKU.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYyHKIUN i KCCIENOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokneHue  HamOOdbIIET0O M HAMMEHbBIIErOo  3HA4YCHUU
HENpPEepBhIBHON (YHKIIMH Ha OTPE3KeE.

[IpumMeHeHne NpPOU3BOMHOM I HAXOXKICHHUS HAWIY4ylIero peleHus B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEJEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (hOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNuTerpai. ['eomeTpuueckui CMBICII WHTErpala. Brruucienue
onpeaenéHHoro uuTerpaia mno popmyne Hetotona-JIeibununa.

[IpumeHeHue uHTErpana A HAXOXKIEHUs IUIOWAAeH MIocKkux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemennii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHBb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAYp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHUe
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMYA 1 Ha3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSILIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU LIKOJIBI,
UCIIOJIb30BaHUE D3THUX JOCTHXKEHUH B JAPYrUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHU, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3Iu4HbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TOHHUMAHUE BJIUSHUS
COLMAIBHO-YKOHOMUYECKUX TMPOLECCOB HA COCTOSTHUE MPUPOJHOM U COLMAJIBHOU
CpeIlbl, 0CO3HAHHE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OPUCHTAITUS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHusl 3agad B o0JacTu
OKpYXaIoUIEH Cpepl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOXHBIX
TOCJIEACTBUN UISI OKPYIKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MJesATEebHOCTH, 3TaroB €&
pa3BUTUS M 3HAYUMOCTH JUIsl Pa3BUTUS [IUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MNOHATHAMH, (OpPMYJIUPOBATH
oIpezesieHUs MOHATUHM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIM3a;

BOCIIPUHUMATh,  (OPMYyIUMPOBaTb U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOJECHUAX U YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIe U OT MPOTUBHOTI'0), BBICTpaUBaTh apryMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOBL;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh  Haumbojee MOAXOMAUMH ¢ y4eToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3oBble Hcciieg0BaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH THIOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJANTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OpMYTUpOBaTh OOOOIICHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IICHU;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
MPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIUTHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BEIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpMAILINIO, MPEACTABIATh €€ B PA3NUUYHBIX (HOopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHUPOBAThH MOJTYYCHHBIN pe3yJbTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha ITOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKAEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHUS;

MIPECTABIIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Yy4€TOM 3ajaad
MPE3EHTAIlUN U 0OCOOEHHOCTEH ayIUTOPHH.



PerynsiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE JelcTBUS

Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBAThH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHHU ¢ y4ETOM HOBOW MH(OPMAIINH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpolecca W pe3ylbTaTa PEHICHUs
MaTeMaTHYeCKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEI;

OIICHWBATh COOTBETCTBUE Pe3ybTaTa IeIU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTIDKCHUSI WM HEIOCTHUKEHUST PE3YJIbTATOB JICSITEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh I COBMECTHOM
NeSATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisiTh
BUJIBI pabOT, JIOrOBApUBATHCH, OOCYX IaTh TMPOIECC U PE3yabTaT pabdOoThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMH YICHAMH KOMAaHJIbI, OIICHWUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aMMOJCHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obyuenuss B 10 kJjacce oOy4arOIIMIiCSd MOJYYUT CIIECAYIOIIHNE
MPEAMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYECKOTO aHATTN3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIIO, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
pallMOHANIbHBIX U ICCTBUTENIBHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTH I PEIICHHS MNPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;



OPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUM;

CBOOOAHO OMNEpPUPOBATh TMOHSITHEM: CTENEHb C IEJNbIM I[OKa3aTeleM,
UCIIOJIb30BAaTh MOAXOIAILYI0 (POPMY 3alUCU JIEHCTBUTENBHBIX YNCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a]1a4 U NIPEJACTaBICHUS JaHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: ApUPMETHUECKUNA KOPEHb HATypaJbHOU
CTEIICHY;

CBOOOJHO ONEPUPOBATH OHATHEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTENIEM;

CBOOOZHO OIEPUPOBATh MOHATUSAMU: JorapupM 4MCIa, JECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOTO apIyMEHTAa;

OIEPUPOBATh MOHATUAMU: APKCUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH MOHATHAMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3JIM4YHblE METOJbl pPEIICHUs pPALMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB Ul PEIICHHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ MLedbMH KO3(p(ULIUEeHTaMH, KOPHM MHOrOYJI€Ha, HIPUMEHATH
JIeJICHME MHOTOWIEHA Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO OMEpPUpPOBATh MOHITHSIMH: CHUCTEMa JHMHEWHBIX YpaBHEHU,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 H €ro I'e€OMETPUYECKHUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHATh ONPEICIUTENIM JUIsl PELICHUsS CUCTEMbl JIMHEWHBIX YPaBHEHHUH,
MOJEIUPOBATh PEANBHBIE CUTYAI[UU C IIOMOIIBIO CUCTEMBI JINHEWHBIX YPABHECHUM,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpULl U ONIPENEIIUTEINIEH,
VHTEPIIPETUPOBATH ITOJIyYECHHBIN pE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUM,

BBITNIOJIHATH MpeoOpa30BaHMUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEICHH C
palMOHAJIbHBIM [T0KA3aTeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapudmoB IS npeoOpa3oBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;



CBOOOJHO OMEpUPOBATh MOHATHUAMU: HppalOHAJIbHBIC, MOKa3aTeJIbHbIE U
Jorapu(MHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHUS C TTOMOIIbIO PABHOCUIIbHBIX
NEPEXO0/I0B HIIM OCYIIECTBIISS TPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbl JUIsl TPE0Opa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHUN;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXoaumble (GOpMyINbl  JIsl  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUI;

MOJICJIMPOBaTh pEaJlbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHUS, HEPABEHCTBA IO YCJIOBMIO 3aJayM, MCCIEIOBAThH
MOCTPOEHHBIE MOJIEIIN C HCIIOIb30BAHUEM allliapara aareopsbl.

DOyHKUHMU U rpadpuKu:

CBOOOJHO ONEpPUPOBATH MOHATUAMU: (QYHKIUS, COCOOBI 3aaHus QYyHKIUH,
B3aMMHO OOpaTHble (QYHKUIMHM, Kommo3unus GyHKIUH, Tpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB PyHKINIH;

CBOOOJHO OMEpPUPOBATH MOHATUSAMH: OOJIACTH OMpPEAENCHUS MU MHOMXECTBO
3HaYeHUHN QYHKIMU, HYJTU (PYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO ONEpUPOBATH TMOHATUSMU: YETHBIE U HEYETHblE (YHKIUH,
nepuoanueckue (QyHKLUNHU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (DyHKUIMH, HaumOOJblllee M HaMMEHbIIEe 3HaueHUEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTENEHHAs (YHKIUS C HATYPAJbHBIM U
LENbIM [OKa3zaTejaeM, rpauk CTENEHHOM (YHKIUM C HATypalbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHs Nn-0il CTENEeHM Kak (PYHKIMM OOpaTHOM CTENEHU ¢
HaATYypaJIbHbIM I1OKa3aTeleM;

OMEepUPOBaTh MOHATUSIMH: JIMHEHHAs, KBagpaTu4yHas M JIpOOHO-TUHEHHAs
(YHKIMH, BBIIOJHATh 3JIEMEHTAPHOE UCCIIET0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpPUPOBATh IMOHATHAMU: IOKa3aTelbHas M Jorapudpmuueckas
(GYHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKH A pelIeHUs
YPaBHEHUH;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OIpe/IeNIEHUE TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOIO apryMEHTa;

UCIOJB30BaTh rpaduku (yHKUMH JUId  MCCIEAOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEHN MpH PELICHUH 3a]a4 U3 JIPYruX Y4eOHBIX MPEIMETOB M PEabHOU
KU3HU, BBIpAXaTh (HOPMYyIaMH 3aBUCUMOCTH MEX]Ty BEIMUYMHAMU;

Havaja mareMaTH4eCKOr0 aHAJIM3A:

CBOOOZHO ONEpPUpPOBATh NOHATUAMM: apuUPMETHUECKas M I'eOMeTpUuecKas
nporpeccusi, 06CKOHEUYHO yOBbIBAOIAsl T€OMETPUYECKAsI POTPECCHs], TMHEUHBIN U



AKCIIOHEHITUATILHBIN POCT, GOpMysa CIOXKHBIX MPOIICHTOB, HMETh MPEICTABICHUE
0 KOHCTAHTE;

WCIIOJIB30BaTh MPOTPECCUM ISl PEUIEHUS pPealbHBIX 3a]ay MPUKIAJTHOTO
XapaKkTepa;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENLHOCTh, CIOCOOBI 3aJaHus
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE W OTPAaHUYEHHBIE TOCIIEI0OBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOKJIEHUS MaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO OIEpUPOBAaTh TMOHSATUSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka QyHKIUH;

CBOOOJTHO OTEpUPOBaTh MOHITHEM: (YHKIHS, HEMpEephiBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH TSI pEIICHUS 3a71a4;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BECHUS, YACTHOIO U KOMMO3ULIUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UYECKHI CMBICT MPOU3BOIHON IS
penieHus 3aaay.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO  OMEpUpPOBATh MOHATUSMU: MHOXECTBO, OMEpalud  HaJ
MHOXECTBaMHU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YyYeOHbIX MPEAMETOB;

CBOOOJITHO OIEpPUPOBATh MOHSTHUSIMHU: OINpEJEICHUE, Teopema, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTEMaTUYECKOTO O0BEKTA, JOKA3aTeIbCTBO, PABHOCUIIbHbBIE
YpaBHEHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kJjacce oOy4yaroIIMIiCSd MOJYYUT CIEAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTU3ay:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO OMEPHPOBATH TOHATHIMHU: HATYpPAIbHOEC | I1I€JI0€ YHCIIO,
MHO>KECTBA HATYypaJIbHBIX M LEJbIX YUCEN, MCIOJb30BaTh MPU3HAKU IEIUMOCTU
uenbix uyncen, HOJ[ u HOK natypanbHbIX uncesn Ajisi pelieHus 3a1ay, IpUMEHAITh
anroput™m EBkinna;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa II0 MOJYJIIO0, 3alUCHIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMILJIEKCHBIX YHMCEJl, MPEJCTaBIATh KOMIUIEKCHBIE 4YMclia B anredpandyecko u



TPUTOHOMETPHUUYECKOI (hopMe, BBITIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IMJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOZHO ONEPUPOBATh HOHATHUAMU: HpPPALMOHAJIbHBIC, MOKA3aTEIbHbIE U
jJorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb MUX PELIEHUS C  IOMOILBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU PpPEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOZHO OIEPUPOBATH IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpMyJibl  JUIsl  PELICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CHCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICIACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAIbHBIX, NPPALMOHAIBHBIX, [T0KA3ATEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pemarb palMOHAIIbHBIE, MppauyoOHaJIbHBIE, IIOKa3aTEeJIbHBIE,
jgorapuMuueckue ¥ TPUTOHOMETPHUUECKHE YypaBHEHUS U  HEpaBEHCTBA,
coJepaKalye MOLyJIN U ITapaMeTpsbl;

IPUMEHATH TpauuecKue METObI ISl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IIapaMeTpaMu;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BBIDAKCHUSI, YPABHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCIOBUIO 3aadH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEJIM C MHCIOJIb30BAHMEM amnmnapara ajireOpsl,
VHTEPIPETUPOBATH NIOJyYCHHBIN PE3YJIbTAT.

DOyHkuHuU U rpapuku:

CTpOUTh TpauKu KOMIMO3UIUK (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTb TIE€OMETPUYECKHE 00pa3bl YpaBHEHUHI M  HEpPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOZHO OMEpPUPOBATH MOHATUAMH: TPAPUKH TPUTOHOMETPUUECKUX
byHKIINH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS W HCCIENOBAHUS pEaIbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIEN0BaHMs (DYHKIIMM HAa MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIEE 3HAUE€HUsI (PYHKIIMM HENPEPhIBHON Ha
OTpE3KE;



UCIOJIb30BaTh IMPOU3BOJHYIO JUIS HAXOXKJIEHUS HaWIy4llIero peuIeHUs B
OPUKIATHBIX, B TOM YHCIE COLHAIbHO-d)KOHOMHUYECKMX, 3ajayax, M
ompezeNieHus: CKOPOCTH M YCKOPEHHs IIpolecca, 3aJaHHOro (opMynod win
rpaduKom;

CBOOOJTHO  ONEpUPOBaTh TMOHATHSAMH: TEpBOOOpasHasi, OINpeacIEHHBIN
UHTETpall, HaXOJWUTh NEepBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpai no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TMpUMeEpe
cocraBienus aupdepeHnnanbHbIX YpaBHEHUH;

pemiath MNpUKJIaJHbIE 33aa4id, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
($u3NYECKOT0 XapaKTepa, CpeCTBAMU MAaTEMAaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCE.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrernenHas GyHKIUS ¢ 12 1
LEIBIM MTOKa3aTeaeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1
HppannonaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmudaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHHUS
6 Tpuronomerpuieckue BbIpaKeHUS U ” 1
YpaBHEHUS
ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001eHNEe, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  Ipakriieckue o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcsbl
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHoMeTprUYECKUX YHKITAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 1
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncia 10 1
6 HarypanbHblie u 1ienble yncina 10 1
CucreMbl paloHANBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE
uudpoBbie
oOpa3oBaTe/ibHbIE

pecypcbl

MHO03k€ecTBO, Onepaluy HaJl MHOKECTBAMH U
HUX CBOICTBa

Hwnarpammbl Diinepa-Benna

[IpumeHeHne TEOpETUKO-MHOKECTBEHHOT O
anmnapara JJis peleHus 3anad

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH, TTPOLICHTHI, OECKOHEYHBIC
NePUOANYECKUE APOoOH

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEYHBIC
MePUOIUUECKHE TpodH

[Ipumenenne qpoOei u MPOIEHTOB IS
peLICHUS TPUKIAIHBIX 3a1a4

[Ipumenenue qpoOei U IPOIIEHTOB TS
pemeHmI HpI/IKJ'IaI[HBIX 3a1a4

JleficTBuTENbHBIC YKcia. PaimonanbHbIC U
HUPpAIMOHAIILHBIE YHCIIa

Apudmernueckre onepanuu ¢
JIeCTBUTENLHBIMU YHCIIAMHU

10

Moaynb AEHCTBUTEIBLHOIO YHCIIA U €T0
CBOMCTBaA




11

[TpuGnuxEHHbBIE BEIYMCIICHUS, IPaBHUIIa
OKpPYIJICHUS, IPUKHJIKA U OLICHKA pe3yJIbTaTa
BBIYNCIICHUN

12

OCHOBHBIE MCTOABI pCIICHHUA LICJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METOIBI PEIICHHS IIEIBIX 1
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OcCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHorowieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHOro4JIeHbI C HEIBIMH KO3 UITECHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pewienue cucreM JIMHENHBIX YPaBHEHUN

19

Marpuua cucTeMsl JINHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurtenb MaTPULBI 2X2, €r0
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUKCJICHHC €r0 3HAUCHHS

21

[TpumeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHU

23

Pewrenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUIN

24

KoHnTtponbHast paborta: "PanronansHbie
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX YpaBHEHUI"

25

OyHKIUS, CTIOCOO0bI 3a1aHus (PYHKITUH.

B3anmuo obpatubie pynknnn. Kommosuus

byHKIMMA

26

I'paduk pyHkummu. dnemMeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIUN

27

O0nacTp onpeneneHnss 1 MHOKECTBO
3HayeHul pynkunu. Hynu ¢pynkuunn.
[IpomexyTKH 3HaK MMOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC PYHKIIUU.
[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
HawnOonpIiee 1 HaMMeHbIIIee 3HAYCHUE
GYHKIIMH Ha IPOMEKYTKE

30

JluneliHasi, KBaJpaTU4Has U JPOOHO-
AUHeNHas yHKIUH

31

DJeMeHTapHOE UCCIIEIOBAHKE U TIOCTPOCHUE

rpaduKoB 3TUX QYHKIUN

32

DJeMeHTapHOe UCCIIEIOBAaHKE U TIOCTPOCHUE

rpauKoOB ATUX HYHKIIUHA

33

CrereHs ¢ OCJIBIM ITOKAa3aTCIICM. bunom




Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. bunom

34 Herotona

15 CrenenHast GyHKIUS C HATypaIbHBIM U
1eJIbIM 1oka3areseM. E€ cBoiicTBa u rpaduk

36 KonTtponsnas padora: "CrenenHast QyHKIIHSL.
E€ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIIEHU U €ro CBOMCTBA

13 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepIKalINX CTENEHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,
COJIeprKalINX CTENEHU U KOPHU

A1 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,
COJIepXKaIINX CTETIEHN U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/BI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU
HNppanuonanbubie ypaBHeHU. OCHOBHBIE

43 METO/Ibl PEIICHUS] UPPALMOHATBHBIX
ypaBHEHUU
HNppanuonanbubie ypaBHeHU. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN

UPPALMOHATIBHBIX YpaBHEHUI




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 VUPPALMOHAIIBHBIX YPABHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATILHBIX YPaBHEHUN

43 PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUN
VUPPALMOHAIIBHBIX YPABHEHUN
CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

49 GyHKIMH 0OpaTHON CTENEHU C HATypaJbHBIM
MIOKa3aTeseM
CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

50 GyHKIIMM 00paTHOM CTENEHU C HATypaTbHBIM
NOKa3aTesneM
KonTtponbnas pabora: "CBoiicTBa u rpadux

51 KOpHs n-0u creneHu. MppanroHanbHbie
ypaBHeHHUA"

5 Crenens ¢ pallMOHAIBHBIM OKA3aTeIeM U eé
CBOMCTBa

53 Crenens ¢ pallMOHAIBHBIM MOKa3aTeNneM u eé
CBOMCTBA

54 CreneHs ¢ pallMOHATIBHBIM MOKa3aTeNneM u eé
CBOMCTBa

55 [TokazaTenpHas GyHKIIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIMM 115
peleHus ypaBHEHU I

57 Hcnonp3oBanue rpadguka GyHKIUN 15
pelueHusl ypaBHEHU I

58 ITokazarenbHble ypaBHEHUS. OCHOBHbBIE




MCTO/bI pCHICHUSA TTOKA3aTCIbHBIX ypaBHeHI/Iﬁ

ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

59 . 1
METO/bI pEIICHUS TOKA3aTEIbHBIX YPAaBHEHU I

60 ITokazarenbHble ypaBHEHUS. OCHOBHbBIE |
METO/Ibl PEIICHHUs TOKA3aTeIbHBIX YPABHEHUI

61 KonTtponpHas padora: "I[lokazarenbHas )
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm uucna. CoiicTsa jgorapudma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucna. CoiicTsa jgorapudpma 1

65 JlecsaTnuHbIC U HaTYpATbHBIC JTOTaPUPMBI 1

ECSITUYHBIC U HATYpaJIbHBIE JIOTapru (MBI

66 1

67 [IpeoOpazoBanme BBIpaXEHUH, CONECPKAIIIX |
sorapuMbl

68 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
Jorapupmbl

69 [IpeoOpazoBanue BBIpaXEHUH, CONCPKAIIIX |
J0rapupmbl

70 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U )
rpaduk

7 Hcnonp3oBanue rpadguka GyHKIUN 15 1
pelueHusl ypaBHEHU I

7 Hcnonb3oBanue rpadguka GyHKITUN 15 1
pellIeHNs] ypaBHEHUI

74 Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE 1




METOBI peIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUU

Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

75 METOBI peIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
JorapupMUUECKUX ypaBHEHUI

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
norapupMHYECKUX ypaBHEHUI

79 Kontposnbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBaenus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC
YHCIIOBOTO apryMEHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMEHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIpeeNIEHNE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOTO apryMEHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

85 oTpeieIeHue TPUTOHOMETPHUYECKUX

(GYHKLUI YUCIOBOTO apryMEeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUMN

91 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUIN

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUIN

94 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUM 1

95 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUM 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUM 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

99 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUM 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
KonTtponbnas padoTa:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHUE ypaBHEHNUA"
ITocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS

102 nocienoBarenbHocTel. Meron 1
MaTeMaTHYeCKOW MHAYKIIUU

103 MOHOTOHHBIE U OTPAHUYEHHBIE 1

IMOoCJICA0BAaTCIbHOCTHU. HCTOpI/IH aHalin3a




OECKOHEUYHO MAaJIbIX

104

Apudmerrdeckast mporpeccus

105

I'eomeTrpuueckas nporpeccust

106

BeckoneuHo yObIBaro1asi reoMeTpuyecKas
nporpeccust

107

CyMMa 0eCKOHEUHO yOBbIBaIOIICH
Te€OMETPUYECKOM MPOTPECCU

108

JIMHENHBIN U YKCIOHEHUMAIIbHBIA POCT.
Hucno e. DopMyna ClI0KHBIX POLEHTOB

109

JIMHEHBIN U YKCIOHEHIIMATIbHBIA POCT.
Hucno e. Dopmyiia CI0KHBIX IIPOLEHTOB

110

Hcnonp30BaHre IPOrpPecCUu sl pelIeHHs
peaNIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

111

KonTtponbhas padora: "[locnenoBareabHOCTH
U nporpeccuu”

112

HenpepsiBHbIe (DyHKITNN U UX CBOMCTBA

113

Touka pa3peiBa. ACUMNITOTHI TPaQUKOB
byHKIMMA

114

CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115

CgoiicTBa (yHKIIMI HETPEPHIBHBIX Ha
OTpe3Ke

116

MCTO[[ HUHTCPBAJIOB U1 PCIICHUA HCPABCHCTB

117

MCTO[[ HUHTCPBAJIOB [JIA PCIICHUA HCPABCHCTB

118

MeTto MHTEPBAJIOB JIJIsl pELICHHs] HEPABEHCTB

119

IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GbyHKIUH 1715 pereHust 3a1a4




120 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GbyHKIMI 1715 perenust 3a1a4

121 [lepBas u BTOpas npon3BoAHbIEC HYHKINUN

122 Onpenenenre, reOMETPUUECKUN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (DYHKIIMN

127 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpousBoaHast CyMMBI, TPOU3BEICHHS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINUN

129 [TpousBogHasi CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIHUN

130 [TpousBogHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO U KOMMO3UIIMU (DYHKIIUH

131 KonTtponsnas padora: "[IponzBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "YpaBHeHus"

133 [ToBTOpenue, o6o0IIeHNE, CUCTEMAaTU3AIUS
3HaHui: "OyHKUn"

134 Hrorosas kKoHTpoOJbHASA paboTa

135 HroroBast koHTpoOIBHAs paboTa

136 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs




3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoTsI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchbl

[IpumeneHnne npou3BOJHON K UCCIEA0BAHUIO
(yHKIMI HAa MOHOTOHHOCTD U OKCTPEMYMBI

IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMNA HAa MOHOTOHHOCTB M 9KCTPEMYMBI

[IpumeneHnne npou3BOJHON K UCCIEA0BAHUIO
(yHKIHMI HAa MOHOTOHHOCTD U 9KCTPEMYMBI

IIpuMeHeHne MPOU3BOIHOMN K UCCIEA0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMKH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

Haxoxzaenune HaubombIIero 1 HANMEHbBILIETO
3HAYEHUS HeMPEePbIBHON PYHKIINU Ha
OTpe3Ke

Haxoxzaenne HaubobIIero 1 HANMEHbBILIETO
3HAYEHUS HeMPEePbIBHON PYHKIINM Ha
OTpe3Ke

Haxoxxnenne HanOoJIbIIEro 1 HAMMEHBIIETO
3HA4YEeHHUs HeTPEPhIBHON (PYHKIIUHN Ha
OTpe3Ke

10

HaXO)KI[GHI/IG HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO




3HA4YEeHHUs HEPEPhIBHON (PYHKIIUHN Ha
OTpe3Ke

11

Haxoxxnenne HanOoJIbIIEero 1 HAMMEHBIIETO
3HA4YEeHHUs HeTPEPhIBHON (PYHKIIUHN Ha
OTpe3Ke

12

Haxoxzaenune HaubombIIero 1 HANMEHbBILIETO
3HAYEHUS HeMPEPHIBHON PYHKIINU Ha
OTpE3Ke

13

[IpumeneHnne npou3BOTHOM JJIsl HAXO0KACHUS
HaWJTy4IIero PEIICHHS B TPUKIIATHBIX
3aJadax

14

[IpumeneHnne npoU3BOIHOM 11l HAXO0XKACHUS
HAWIYYIIEro peIIeHUs B IPUKIaAHBIX
3aJadax

15

[Ipumenenre npou3BOIHOM IS
onpeJielIeHUsl CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (POpMYIIOH HITH
rpadgukom

16

[Ipumenenre npou3BOIHOM IS
OIIpEeETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (OpMYIION HITH
rpaduKom

17

Kommnosumus pyakmmit

18

Kommnosumus pyakmmit

19

Komnozunust pyHKuui

20

['eomerpuueckue 0Opa3sl ypaBHEHU HA
KOOPJIMHATHOM MIOCKOCTH

21

I'eomerpuueckue oOpa3bl ypaBHEHHI Ha




KOOPAMHATHOW INIOCKOCTH

Kontponbnas padota: "UccnenoBanue

22 (GYHKIUH C TOMOIIBIO TPOU3BOTHOM"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 ITepBooOpazHbIe AIeMEHTAPHBIX ()YHKITHIA.
[TpaBuia HaX0XICHHS IEPBOOOPAZHBIX

)5 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIAN.
[TpaBuia HaX0XKICHHS IEPBOOOPAZHBIX

26 HuTterpan. ['eomeTpuyeckuii CMbICIT
UHTerpaia

7 Beruncnenue onpenenéHHoro HHTerpaia 1o
¢dopmyne Hetorona-Jleitbnuna

)3 Brruncnenue onpenenéHHOro HHTErpaa mo
¢dopmyne Hertorona-Jleitbnuna

79 [IpumeHneHue nHTerpana 1Jis HaXoXKACHUS
TJI0IA N TIIIOCKUX PUTyp

30 [TpuMmeHeHne nHTErpaa I HaXOXKACHUS
00bEMOB reOMETPUUYECKHX TET

31 [Tpumeps! pemenuit auddepeHInaIbHbIX
ypaBHEHUI

1 [Tpumeps! pemenuit auddepeHInaTbHbIX
ypaBHEHU
MareMaTHueCKOe MOJICIIUPOBAHUE PEATTbHBIX

33 MPOLIECCOB € MTOMOIIBI0 AU(hEepEeHIINATHHBIX
YpaBHEHUU

34 Kontponbras padota: "[lepBooOpasznas u

uHTerpan”




Tpuronomerpudeckue GyHKIUHU, UX

35 . 1
CBOICTBa U TpaduKu

36 Tpuronomerpuueckue QyHKIHH, UX 1
CBOMCTBA U TpapuKu

17 Tpuronomerpuueckue GyHKIMH, UX 1
CBOICTBa U TpaduKku

18 Tpuronomerpuueckue QyHKIHH, UX 1
CBOICTBa U TpaduKku

39 Tpuronomerpuueckue QyHKIHH, UX 1
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpPaBHEHUH € MOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YpPaBHEHUH € MOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPABHEHUH C ITOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

43 YpaBHEHUM C TOMOILIbIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemienne TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 PemreHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienne TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 PemreHne TpUroHOMETpUYECKUX HEPABEHCTB 1

43 Kontponbnas padota: "['paduku 1

TPUTOHOMETPHUYECKUX (QYHKINH.




TpuronoMmerpuueckrue HepaBeHCTBA"

OcHOBHBIE MCTOJbI pCUICHUSA

49 MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIC METOJIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIC METOJIbI PEIICHUS
JOrapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMIUYECKUX HEPABEHCTB

55 OCHOBHBIEC METOJIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(PMHUECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PELICHUS
UppaIlMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METOJIbI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB

59 OCHOBHBIE METOJIbI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PELICHUS
UppaIlMOHATILHBIX HEPABEHCTB

61 ['padrueckue METOIBI pEIICHHUS
UppaIMOHAEHBIX YPaBHEHHH

62 I'padmueckue MeToAbI perieHus




HUPPALMOHAIIBHBIX YPABHEHUU

63

I'padmyeckue MeToabl pemeHus
II0Ka3aTeIbHBIX YPABHEHUM

64

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmyeckue MeToAbI perieHus
norapuMUYECKUX ypaBHEHUN

66

I'padmyeckue MeToabl pemeHus
norapuMUYECKUX HEPABEHCTB

67

I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKUX HEPaBEHCTB

68

I'padmyeckue MeToAbl perieHus
MOKAa3aTeIbHBIX U JOTapU(PMHIECKUX
YpaBHEHUU

69

I'padmueckue MeToabl perieHus
MOKAa3aTeIbHBIX U JOTapU(PMHIECKUX
YpaBHEHUU

70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
HEPaBEHCTB

72

KonrtponsHast padora: "UpparnuoHanbHeie,
noKa3aTeJbHbIe U JorapupMuyecKue
HepaBeHCTBA"

73

KomrmnekcHbie uncna. AnreOpanueckas u
TpUTOHOMETpHUYECKast pOpPMBI 3arucu




KOMIIJICKCHOT'O 4HncCJjia

KommiekcHbie uncia. Anredpanydeckast u

74 TPUTOHOMETpHUECKask POPMBI 3aIHucu
KOMIUIEKCHOTO YHClia

75 Apudmerndeckue orneparuu ¢
KOMILUIEKCHBIMH YHCIIaMU

76 Apudmerndeckre onepanum ¢
KOMILUIEKCHBIMH YHCIIaMU

77 N300paskeHre KOMIUIEKCHBIX YHCEIl Ha
KOOPAMHATHOW INIOCKOCTH

73 N300paxeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHClia

20 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHClla
[IpuMeHeHne KOMIUIEKCHBIX YUCEI JIs

81 perieHust GU3NIECKUX U TEOMETPHUICCKUX
3a1a4y

2 KonrtponsHas padora: "KomriuiekcHbie
gucia"

83 Harypanbnble u niensie yucia

84 HarypanbHblie u 1ienble yncina

25 IIpuMeHeHNne MPU3HAKOB AETUMOCTH LENIBIX
qucen

26 [IpuMeHeHne pU3HAKOB JEIUMOCTH LIEbIX
qucell

87 IIpuMeHeHne IPU3HAKOB JEIUMOCTH LIEIIbIX




gucen: HOJl u HOK

HpI/IMeHeHI/Ie IMPHU3HAKOB JCJIMMOCTH LEJIBIX

88 yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEIbIX
YHUCEJN: OCTaTKH 110 MOAYJIIO

90 [IpuMeHeHne nNpU3HAKOB JEIMMOCTH LIEbIX
YHUCEJ: OCTATKH 110 MOAYJIIO
[IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEIbIX

91 qucell: aropuT™ EBknna s pemeHus
3a/1a4 B LEJIBIX YHUCIIAX

9 Kontponbnas padota: "Teopust menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
CJIEJICTBHS
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIeJICTBUS

95 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUI
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

96 COBOKYITHOCTEM UppaIliOHATbHbBIX
YpaBHEHU

97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH I0KAa3aTEIbHbIX YPABHECHUN

08 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH I0KAa3aTEIbHbIX YPABHECHUN

99 OCHOBHBIE METO/BI PEHICHUS CUCTEM U




COBOKYITHOCTEH JIorapu()MUIECKUX
ypaBHEHUI

100

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

101

[IpumeHeHne cucTeM K pelieHuo
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3
pa3nuYHBIX 001acTe HAYKH U peaslbHOM
KU3HU, UHTEPIPETALUs IOJyUYEHHBIX
pe3yabTaToB

102

[IpumeneHne cucTeM K pelieHuo
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3nuYHBIX 001acTe HAYKH U pealbHOM
KU3HU, UHTEPIPETALUs OTyYEHHBIX
pe3yabTaToB

103

IIpyMeHEHNE HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3nuYHBIX 001aCTe HAYKH U peaslbHOM
KU3HU, UHTEPIIpETaLUs IIOJY4EeHHBIX
pe3yabTaToB

104

Kontponbras padota: "Cucremsr
paIMOHaTBHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
ypaBHEHHUH"

105

PanmonanpHble ypaBHEHHUS € TapaMeTpaMu

106

PannonanbHbple HEpaBEHCTBA € TapaMeTpaMu

107

PanmonanbsHble cucTeMBbl ¢ TapaMeTpaMu

108

HppauunoHaibHble ypaBHEHUS, HEPABEHCTBA

O S [ S Y




C IapaMeTpamMu

109

HppatmonaibHble CUCTEMBI ¢ TapaMeTpaMu

110

IlokasaTenbHbIC ypaBHEHUS, HEPABEHCTBA C
napaMeTpamMmu

111

ITokazarenabHblE CUCTEMBI C TApaMETPaMu

112

Jlorapudmuueckne ypaBHeHUs, HEPABEHCTBA
C mapameTpaMu

113

Jlorapudmuueckue cuCTeMbl ¢ TapaMeTpamMu

114

Tpuronomerpuyeckrue ypaBHEHUS C
napameTpamu

115

TpuroHoMeTpuveckre HEpaBEHCTBA C
napameTpamu

116

TpuroHomerpu4ecKkue CUCTEMBI €
rapameTpamu

117

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIECH PEAIbHBIX
CUTYyalUi C IOMOLIBIO YPABHEHUH C
napameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENel peabHbIX
CUTYyallUil C MOMOIIBIO CUCTEM YPABHEHUM C
rnapameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENel peabHbIX
CUTYyallUil C MOMOIIBIO CUCTEM YPABHEHUM C
napameTpamu
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Kontponbnas padota: "3agauu ¢
napamerpamu"
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[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHuii: "YpaBHeHus"

[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIUS

122
3HaHui: "YpaBHeHus"

123 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HaHuii: "YpaBHeHus. CuctemMbl ypaBHEHUMN"

124 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui: "HepaBencrtsa"

126 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "HepaBeHncrna"

127 [ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS
3HaHui: "[IponsBoanas u €€ npuMeHeHue"

128 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoanas u €€ npuMeHeHue"

129 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HaHuii: "lIpousBoaHas u e€ npumeneHue"

130 [ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIH
3HaHui: "Oynkiun"

132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil: "OyHkuun"

133 [ToBTOpenue, 00001IEHNE, CUCTEMAaTH3AIUS
3HaHui: "Oynkiun"

134 HroroBast koHTpOIBHAS paboTa

135 HToroBasi KOHTpOJbHAs paboTa
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[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

Maremartuka. Anrebpa n Hadana aHanu3a: 10 kmacc: yriryOn€HHBIA yPOBEHbD:
yuebnuk / A.I' . Mep3nsk, [1.A.Homuposckuii, B.M.Ilonsikos: nox pex.
B.E.Ilogonsckoro. - M.: IIpocsemienue

Maremartuka. Anrebpa n Hadaia aHanu3a: 11 kmacc: yrinyOn€HHbBINH ypPOBEHbD:
yuebnuk / A.I' . Mep3insk, [I.A.Homuposckuii, B.M.IlonsikoB: nmox pen.
B.E.Ilogonsckoro. - M.: [Ipocsenienue

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Metoauueckue pekomeHaanuu k yueoHuky A. I'. Mepaiska, /1. A.
Homuposckoro, B. b. [TonskoBa «MaTtemartuka: anreOpa 1 Hadaja
MaTeMaTHYECKOro aHalln3a, TeoMeTpus: Anredpa v Hayajla MaTeMaTUYEeCKOTo
aHanu3a», Mocksa, «lIpocsenienue»

Martemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHaIu3a, TEOMETPHSI.
Anrebpa. YrayOn€uusiii ypoBens: 10 kiacc: MeToanueckoe nocooue /

E. B. byuxo, A. I'. Mep3isik, B. b. ITonounckuii, M. C. Skup. — M.: Benrana-
I'pad

Marematuka: ajiredpa 1 Hayaia MaTeMaTHYeCKOro aHalln3a, FEOMETPHUSI.
Anrebpa. Yray0n€nuslil ypoBens: 11 kiacc: Mmeroanueckoe nocooue /

E. B. byuxo, A. I'. Mep3sisik, B. b. [Tononckuii, M. C. SIkup. — M.: Benrana-
I'pad

ABTOpcKas nporpamma 1o anredpe st 10 kacca o6rieo0OpazoBaTeIbHBIX
yupexaeHuii. Marematuka: nporpammsel: 5—11 kmaccer / A.I'. Mep3sik

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://ege.sdamgia.ru/
https://rosuchebnik.ru/material/matematika-5-11-klassy-rabochaya-
programma-merzlyak/

https://resh.edu.ru/

https://www.yaklass.ru/
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https://rosuchebnik.ru/material/matematika-5-11-klassy-rabochaya-programma-%20%20%20%20%20merzlyak/
https://resh.edu.ru/
https://www.yaklass.ru/
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