MyHununajJbHOe AaBTOHOMHOE 00111e00pa3oBaTeibHOE yUpe:KIeHue

Cpennsisi 001eodpasoBarebHas mKoJa Ne 86

(MAOY COI Ne 86)
PACCMOTPEHO COI''TACOBAHO YTBEPX/JIEHO
PykoBoautens HIMO ITenarornueckum Jupekrop
Aranurosa H.C. COBCTOM CenuoBa H.A.
ITporokon Nel ot IIporokon Nel ot IMpuka3 Ne 137-0 ot
«22» aBrycra 2025T. «25» aprycta 2025 1. «27» aBrycra 2025 1.
[punoxenne k OOIT COO
PABOYASA ITPOI'PAMMA

y4eOHOro npeaMera «AJjredopa u Ha4ajIa MATEMaTHYeCKOI0 aHAJIM3A.
Yray0JieHHbI YPOBEHb)

st ooydarommxcs 10 — 11 kmaccon

EkaTepuHbypr, 2025



MMOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Asredpa M Hayajlla MaTeMaTU4YECKOTO aHAU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMBIX B MPOrpamMMe CpPEIHEro oOLIeEro oOpa3oBaHMA,
MIOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ais
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE M a0CTPaKTHOE MBIILICHHE 00yJaromuXxcsi Ha YpPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYIUX
JUCIMIUIMH. B paMkax paHHOro ydeOHOro Kypca oOydaromiuecs OBJAJIEBAIOT
YHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTudecko hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOrO0 aHaIW3a 3aKia/(bIBacT
OCHOBY JUIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM XM3HU. B TO ke BpeMs oBiajeHuE aOCTPaKkTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKLUSMHU ajireOppl M MaTeMaTH4YEeCKOro aHalIu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U paccykKaaTh JEAYKTUBHO, HUCIIOJIb30BAThH
00001IeHrEe W KOHKpEeTU3aluio, adcTparupoBaHWE M aHAJIOTHIO, (opMuUpyeT
KpEaTHBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xome usyuenus yueOHOro kypca «Anredpa M Hauyanaa MaTeMaTHUYECKOTO
aHalM3a» 00ydYaroluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 337ad,
CaMOCTOSITEJIBHOTO MOCTPOEHUSI MAaTeMAaTHUYECKUX MOJENIEH PEalbHBIX CUTYallHi,
UHTEPIPETALIMA  TOIYYEHHBIX  PELICHUM, 3HAKOMATCA €  NpUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHbli Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENIBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcsi Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIIUMA
(OpMUPOBAHHIO HAYYHOIO MHMPOBO33PEHMS, TaK U 4epe3 CHELUPHUKY Y4eOHOH
NEATEIIbHOCTH, TpPeOYIOLEeH MPOJOJDKUTENIBHON  KOHLUEHTpAallUd BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYyYEHHBIN
pe3ynbTar.

B ocHoBe MmeTonuku o00ydeHMst anreOpe M HadajgaM MaTeMaTH4YecKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN MPUHIMUI 00YUYEeHMS.

B crpykrype yueOHOro kypca «Anredpa M Hayaja MaTeMaTHYECKOTro
aHaJIKM3a» BBIIEJIECHBI CIEAYIOLIUE COAECPKATEIBHO-METOANYECKUE TUHUMU: «YHucna
U BBIYUCIICHUS», «DyHKINU U Tpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEPKATEITHbHO-METOIMICCKIE JIMHUU W3YYalOTCS HAa TPOTSHKEHUM JBYX JIET
oOydyeHUs: Ha YpPOBHE CpeaHero oOmero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS
Apyr Apyra W MOCTENEHHO HACHIMAsSCh HOBBIMH TEMAaMH W pasaeiamMu. JlaHHBIH
y4eOHBI KypC SIBJISICTCSI HMHTETPATHBHBIM, IOCKOJBKY OOBEIMHSAET B cede
COJICpYKAHUE HECKOJbKUX MAaTEeMaTUYeCKMX JMCUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIUPOKUM MAaTEMAaTHYECKUM aIllapaToM, Y HUX MOCIEI0BATEILHO (GOPMHUPYETCS U
COBEpPILICHCTBYETCSI yYMEHUE CTPOMTh MAaTEMaTHUYECKYH) MOJENb pPEaJbHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yUeHUH Y4eOHOTO Kypca, JUIs
pEIICHHS] CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MaTEeMAaTUYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConeprkaTebHO-METOAMYeCKas JIMHUS «Uucia M BBIYUCICHUS» 3aBepIIacT
(dbopMHpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpenHero o0Iiero
oOpa3oBaHusi 0coboe BHUMaHue yneisieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIh30BAHUE PA3TMYHBIX
dopM 3ammMcH 4YMCIa, YMEHHUE JelaTh NPUKHUIKY, BBITOJIHATH HPUOJIMKEHHBIC
BBIUUCIICHUS, OICHMBATh YUCIIOBBIC BBIPAXKCHHUS, pabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX ¥ JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM M3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOMCTBEHHBIC €My crHenuduyecKre 3aaadd W OINepalMu: JCJICHUE HaIelo,
ONEPHPOBAHMUE OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETUYECKIE ONEPAIUH, 8 TAKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronmapss mociieioBaTeIbHOMY PACHIMPEHHIO KpPyra HCIHOJb3yeMbIX 4YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH MX MPHUMEHEHUS JJIs PEIICHUS Pa3IMYHbIX 3a/1a4
dopmupyeTcsi TpeAcTaBICHHEe O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ poJid B
NIOCTPOCHUH MOJIENIEH pPEabHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

JIluaus «YpaBHEGHUS M HEPABCHCTBA» PEATM3YCTCS Ha TPOTSHKEHHH BCETO
oOyuyeHHsI Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMsI, MOCKOIBKY B KaXIOM
pazmene IIporpammbpl MpEemycMOTPEHO pEUIeHHE COOTBETCTBYIONIMX 3a3aad. B
pe3yibrare OOydYaroIiuMecss OBIAIEBAIOT PA3IUYHBIMA METOJAMH  PEIICHHUS
palMOHALHBIX, HMPPALMOHAIBHBIX, I[OKA3aTCIbHBIX, JIOTApU(DMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHCHUI, HEPaBCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepXKamux MmapaMeTpbl. [loJdy4eHHbIE YMCHHS IIUPOKO HCIIOJIB3YIOTCS TPH
UCCIIeIOBaHNH (DYHKIMKA C TIOMOIIBIO TIPOU3BOHOM, MPH PEHICHUU MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
Jlannast copepkarenbHasi TUHUS BKIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  QopmyinaMm, MpeoOpa3oBaHUS  PAlMOHATbHBIX,
UPPALMOHAJIbHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TaKkKe BBIPAXKECHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brarogaps u3yueHuro anreOpandecKkoro
MaTepuana IPOUCXOJHUT  JaJbHEWIIEee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUS OOYy4arolmuxcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHuidl, pabOTl C  CHUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBHI Ui PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]a4, HArJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxarenpHo-MeToM4ecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ APYTMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIEA0BATEIbHOCTh U3YUYECHHs MaTepuaa. M3yueHne cTerneHHou,
NOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IS PEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIBHOM JKU3HU TECHO CBA3AHO KaK C MaTEMATHUUECKUM aHAJIU30M,
TaK U C pELICHHEM ypaBHEHHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHHE
ynensiercs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY
pa3iMYHBIMM BEJIMYMHAMHU, HCCIENOBATh MOJIY4YEHHbIE (PYHKIHMH, CTPOUTHh HUX
rpaduku. MaTtepuan 3Toi cojepKaTesIbHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUU
Y HAaBBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUYECKOM, rpaduyeckoil u cioBecHo. Ero mzyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauama mareMaTuyeckoro aHajv3a» IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPyr KaKk MaTeMaTU4eCKUX, TaK W MPHUKIAJHBIX 3ajad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOKHOCTb CTPOUTH
rpauky CIOXHBIX (DYHKIMHA, ONPENEeNiaTh WX HAUOONbIINE W HAWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOEHHUSI MAaTE€MaTHYECKHMX MOJENEH pealbHbIX CUTYalHi,
MO3BOJIACT HAXOJUTh HaWIydlllee peUIeHHe B TNPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paACIO3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIJIAIONUXCSI PEe3yibTaTaxX, TOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYyPC IKOJIBHON MaTeMaTUKU
U TpearailoT HamOoJee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOUIUN BCE pPa3/ieiibl
MaTeMaTUKH © €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HBIE MaTEMaTHYECKUE
JTUCIUIIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHUMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTE€MaTHUKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CIIEZJOBAaHHE OIpPeAEIEHHBIM
IpaBWJiaM  TOCTPOEHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUIECKOTO MBIIIJICHUSI.

B yue6HOoM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAIN3a»
IMPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICITUPOBAHMS, KOTOPbIE MPU3BaHbI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peajbHbIX
CUTyallui, MCCIENOBaHUS JTUX MOJENEd C IOMOINBIO ammapara aireopbl U
MaTEMaTUYECKOTO aHalin3a, WHTEPIpPETAIllMi TOJYYCHHBIX pPe3yJabTaToB. Takue
3aJlaHusl BIJICTCHBI B KQXIBIH U3 Pa3/IesIOB MPOTPaMMbl, TOCKOJIBKY BECh MaTepral
y4eOHOro Kypca MIMPOKO HCIOJB3YETCS IS PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS NPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUEHUs BCEX TeM y4eOHOTo Kypca «Anredpa u Havana
MaTEMaTUYECKOTO aHATTN3a.

Ha wusyuyenme yueOHOro Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kyacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [Ipumenenue npoOel W MPOLEHTOB IS
peLIEHUS NPUKIAIHBIX 3aa4 U3 Pa3JIMUHbIX OTPACel 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W MPPALMOHAIBHBIE YHUCITIA.
Apudmernueckre  omeparM ¢ JICUCTBUTENBHBIMH  YHclIaMu.  Moyib
JNEUCTBUTEILHOTO YHUCIa U ero cBoicTBa. [Ipubnmk€HHbIE BHIYMCIICHUS, TPAaBUIIa
OKpYTJICHHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Helotona. Hcnosib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aIMUCH ACUCTBUTEIBHBIX YHCEN JJISI PEIICHUS MTPAKTUUECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

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

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

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxmecTBa W TOXIECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pElIECHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHHUSI IIEJIBIX U APOOHO-PAIIMOHAIHBIX YPaBHEHUN U
HEPABEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHust YUUCIOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHU U KOPHHU.

HNppaunonanbHbie YPaBHEHUS. OcHoBHBIE METO/IbI peluieHus
VPPAlHOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEHHUS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALTUX JTOTapU(MBbI.

Jlorapudmuueckne YPaBHEHHS. OcHoBHBIE METO/IbI peLIeHUs
Jorapu(pMUYECKUX ypaBHECHUH.

OcHOBHBbIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [IpeobpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. PelieHre TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUil. OnpenenuTenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUH CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAUYECHHMs, IPUMEHEHUE OIPEACIIUTENS I PEeLICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 3a[a4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. lMccnemoBaHne TMOCTPOCHHOM MOJEIH C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEH PEANbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHEe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3anmHO o00paTHble (QYHKIMH.
Komnosunust ¢ynkuuit. 'paduk dyHkimu. DieMeHTapHble MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUil pynkunu. Hymm yskumu.
[TpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkuuu. Hanbosbliiee 1 HauMeHblee 3Ha4yeHus: QyHKIIMY Ha IPOMEXKYTKE.

Jluneiinas, KBaJpaThyHas W APOOHO-TMHEWHHas (QYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBaHHE U TOCTPOCHUE UX IPAPHUKOB.

CrenenHas pyHKIHS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiictBa W rpaduK KOPHS N-OM CTENEHW Kak (YyHKIHH OOpaTHOU
CTEIIEHU C HATypaJIbHbIM I1I0KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN A pelICHUS] YpaBHEHHIA.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

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

Havana maTeMaTH4eCKOI0 aHAJIN3a

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IOCIEIOBaTENbHOCTEH. MeTton
MaTeMaTH4eCKON VHYKIIUH. MOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHalln3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas Mporpeccuu. beckoHeuHo yObIBarommas
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHYeCKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyiia CI0KHBIX
NpolEeHTOB. Mcrnosib30BaHWE TPOTPECCUH U PEIICHUS pealbHbIX 3aJad
IPUKJIAJHOTO XapakKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GYHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUIECKUi U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (PyHKIHH.

[IpousBogubie  snmemeHTapHbix  ¢yHkiuil.  [IpousBogHass — CyMMBI,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3UIIUU (PYHKIIH.

MHoskecTBa M JI0rHKA

MHOX€ECTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHUM, NMPU PEUIEHUH 3aJad U3 APYTHX
y4€OHBIX MTPEIMETOB.

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

11 KJTACC

Yucnaa v BbIYMCICHUSA

Hartypansubie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuiki oOumi nenutens (ganee — HOJl) m HamMeHblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkinaa s pemenus
3a71a4 B LIEJIBIX YMCIIAX.

Kowmmnekcaple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(MeTHYeCKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0pakeHHMEe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn 3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

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

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

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METOJbl PEIICHUSI CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/ad U3 Pa3IuYHbIX o0JacTed HayKd M peaJbHOU
JKW3HU, UHTEPIIPETALMS IT0JyYEHHBIX PE3YJIbTAaTOB.

DyHKUMH U TPaPUKHU

I'paduk xommozunum GyHkud. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TpadUKH.

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

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4eCcKOro aHajin3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxoxaeHue  HamOOJbIIEr0O ¥ HAMMEHbBIIErOo  3HAYCHUM
HENpephIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWIIY4dIlIEero pElIeHUs B
NPUKIAIHBIX 3aJa4dax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

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

HNuTerpain. ['eomeTpuueckum CMBICII WHTErpala. Brruncnenne
onpeaeéHHoro uaTerpaia mno gpopmyne Herotona-JIeibnua.

[IpumeHneHnue uwHTErpana A HAXOXKIEHUS IUIOWAACH MIOCKUX (GuUryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIManbHBIX ypaBHEHUH. MareMmaTudeckoe
MOJICIMPOBAaHUE PEAIbHBIX IMPOLECCOB C NOMOILIBI AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(OpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYAIOIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM MICHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSILIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMaTUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE D3THUX JOCTIXKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKH,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUICKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUUBOTO OYyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYasg 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]1a4, PEIICHUN, PacCy ACHUN, BOCIPUUMYNBOCTD
K MaT€MaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYEeCKUE 3HAaHUS B
MHTEepecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBbIO (310pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIM PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpeC K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TTOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLIMAJIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpPUEHTAITUS
Ha TIPUMCHECHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHusl 3agad B o0JlacTu
OKpYXaloUIel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEYeCKOW MJesATEeNbHOCTH, JTaroB e¢
pa3BUTUS M 3HAYUMOCTH JUIsI DPa3BUTUS LUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OpPMYJIUPOBATH
OIpezesieHUs MOHATUM, YCTAHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKALNH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYIUPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIE U OTPUIIATENbHbIEC, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISBIIATh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAONIOJECHUAX W YTBEPKACHUAX, NpeUiaraTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

JenaTh BBIBOABI C MCIHOJBb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3AKIFOUECHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(psiMbIE€ U OT MMPOTUBHOTI'0), BEICTpAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS 1 BHIBOIbI;

BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEUICHMs, BbIOMpaTh  Haumbojee MOAXOMAUMH ¢ y4EToM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTebCKHE 1eHCTBHA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOANTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy 0OBEKTaMH, SBICHUSMH, IPOIIECCAMU;

CaMOCTOSITENIbHO (POpPMYTUpPOBaTh OOOOIICHNS] W BBIBOJBI MO pe3yibTaTaM
NPOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OICHUA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoLlecca, a TaKkKe BbIABUTATD
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBJIATH Je(UIUTH MHPOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeaCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(OpPMALHIO, MPEACTABIATh €€ B PAa3NUUYHBIX (HopMax,
WLTIOCTPUPOBATH IpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIun o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS

OoOmenne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MMOJTYYECHHBIN pe3yJbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMON TEMBHI,
npoOJsieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJEHHbIE Ha ITOMCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUS C CYXKICHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOH BO3PAKECHUS;

MPECTABIATh PE3YIbTATHI PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS



Camoopranuzanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ yUETOM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcnr KaKk  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUIN U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
Hal/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUAM, OOBSICHATH TPUUYUHbI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YJIbTATOB JICSITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAITHHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOMU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThI, pacrpeaciiiarh
BUJBl padoOT, [OOroBapuBaThCs, OOCYXAAaThb NPOLECC U pe3yslbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboTel (0O0CykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JECHUCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUSI.

NNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kJacce oOydYarOIIMHCA TOJYYUT CIICIYIOIINAE
MpEeMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MAaTEMaTUYECKOIO aHAIU3»:

Ywucsia v BBIYHMCJICHUS:

CBOOOJIHO OIEpUpOBaTh MOHATUSMU: PALMOHAIBHOE YHUCIIO, OECKOHeYHas
nepuoguyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBLHOIO YNCIIA;

OPUMEHATh NPOoOW W TPOILEHTH JJIs PEIICHHS MNPUKIAAHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEaTbHOU KU3HH;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIa OKPYTJICHUS, IPUKUIKY U
OLIEHKY pe€3yJIbTaTa BIYUCICHUM;



CBOOOJHO ONEPUPOBATH MOHATHEM: CTENEHb C ILEJNbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YNCEN AJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUN KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHATBHBIM MIOKA3aTEeNIeM;

CBOOOZHO OINEpPUPOBaTh MOHATUSAMU: JOrapudM 4UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: aPKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB Uil PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOUWJIEH ¢ MedbMH KO3 (dULIMEeHTaMH, KOPHH MHOTO4YJIeHa, MNPUMEHSTDH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSATh ONPEACIIUTENN U1 PEIICHHUs CUCTEMbl JIMHEHWHBIX YpPAaBHEHMWH,
MOJIECJINPOBATh PEAIBHBIE CUTYAallUH C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBI0 MAaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJyYECHHBIN pE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jgorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO pPaBHOCUIIBHBIX
IIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOAHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (QOPMYNbl  JUId  pEIHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMIA;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayd, MCCIEI0BAThH
IOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHus QYHKIINH,
B3aMMHO OOpaTHble (GYHKIUM, KOMOO3MIMSA (yHKUMN, rpadux QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKLINH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENICHUS] U MHOMKECTBO
3Ha4eHU! PYHKIMHU, HYJIU PYHKIIUU, TPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE U HEYETHbIE (YHKIUH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOOJblllee M HaWMEHblee 3HaueHHue (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] PYHKLUS C HaTypaJlbHBIM U
LEJNBIM [OKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU ¢
HATypaJbHBIM I10Ka3aTeleM;

ONepUpOBaTh TMOHATUSAMH: JIMHEHHas, KBaJpaTHUHAs M JIpOOHO-TUHEHHas
(yHKLINY, BBITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TpauKH, HCMHOJIb30BaTh MX TpauKu A pelieHus
YPaBHECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA MPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTHX y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BBIpaXXaTh (OpMYIaMU 3aBUCUMOCTH MEKAY BEIMUMHAMU;

Hayana MaTeMaTH4eCKOro aHAIu3a:

CBOOOJHO OMEpUpPOBaTh MOHATHIAMH: apUPMETHUECKas U TeOMETpHYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCHIOHEHIMATIBHBIN pocT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHUE
0 KOHCTAaHTe;

UCTOJIb30BaTh NPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/1ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENbHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEOBATEIBHOCTH,
NOHMMATh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KakK aHajau3a
OECKOHEUHO MaJIbIX;

CBOOOJTHO OMEpUPOBATh TMOHSITHSMU: HEMpEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKINM, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBaTh MOHATHEM: (DYHKILHS, HENpEephIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (DYHKIMHN JJIsI pELICHUS 3a/1a4;

CBOOOJTHO OIEpUpOBaTh TMOHIATUSIMHU: TIepBas U BTOpasi MPOU3BOIHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh [TPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIEC 3JIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHON st
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh MOHATUSMU: MHOXECTBO, ONEpaldd  HaJ
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar sl OMUCAaHUs PEeabHbIX
MIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTHX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaT€MaTUYECKOr0 OOBEKTA, 10KA3ATENBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce 0Oy4arIIMiCSd MOJYYUT CIIEIYIOIINE
NpeAMETHbIE PE3yJIbTaThl MO OTAECIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MAaTEMAaTUYECKOIO aHAIU3»:

Yuciia 1 BBIYMCTICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK nHaTypanbHbIX 4ncesn AJis pelueHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOJHO OIEpUPOBATH IOHATHEM OCTaTKa II0 MOJYJIIO, 3alUChIBaTh
HaTypaJIbHbIE YHUCIIA B PA3JTMYHBIX [TO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTABIATh KOMIUIEKCHBIC YMCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKO (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHATUAMU: HppalOHAJIbHBIE, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOJTHO ONEPUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOoOXoaumble  (HOPMYJBI  1JIT  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMA U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIECACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITIOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpPaBHECHUI 1 HEPABCHCTB;

perarb palOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapupMUyecKrie U  TPUTOHOMETPUUECKHME YpaBHEHHMS U  HEpPABEHCTBA,
cozepIKaIlKe MOIYJIU U TapaMeTphl;

MPUMEHSTH TpaduuecKre METObI I PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICJIMPOBaTh peajbHblE CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIDAKEHHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIIOBHIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM ammapara ajireOpsl,
VHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIUU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMH M  HEPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJIHO  OMEepUpOBaTh TMOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh (GYHKIUUA IS MOJEIUPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKoOro aHajamn3sa:

UCITI0JIb30BaTh MPOU3BOJHYIO JIJISl KCCIIEOBAaHUS (YHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJUTh HAMOOJIbINICE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMU HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeJeHUsI CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO ONEpUpPOBATh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEepBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (GUTYp U 0OBEMBI TEIl C TOMOUIBIO HHTETPaa;

UMETh IMpEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAEIUPOBAHUM Ha TpUMEpe
coctaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNpUKJIaJHbIE 33aa4d, B TOM YHCIE COLUATBHO-IKOHOMUYECKOTO M
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMsbI Bceero Kontponnueie  Ipaxriyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes:
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.
| MHorowiensl. PaninonanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
ypaBHEHUI
) Oynkiun u rpapuku. CreneHHas QyHKIUS C 12 1
LIEJIBIM TIOKa3aTeNeM
3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 1
HppauunonaibHble ypaBHEHUS
4 [TokazarenpHas ¢pynkums. [lokazarensHbIe 10 |
YpaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 13 |
Jlorapudmudeckne ypaBHEHHUS
6 Tpuronomerpudeckue BbIpAKEHUS U ” |
YpaBHEHHUS
[TocnenoBaTebHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkuuu. [IponzBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
n/n NMPOrpaMMsbI Bceero Kontpoapnbie  IpakTiieckue o0pa3oBaTte/ibHbIE
padoThI padoTbI pecypesI
| UccnenoBanme GyHKIMIA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUrOHOMETPUUECKUX (DYHKITHA. 14 1
TpuronomeTrpuyeckrue HepaBeHCTBA
4 WppaumonanbHble, TOKa3aTeIbHbIE U 24 i
norapuMUYeCKre HEPaBEHCTBA
KommiekcHeie uncna 10 1
HarypanbHsle u niensie yucna 10 1
Cucrembl palliOHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 12 1
YpaBHEHU
8 3agayu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne ara u(poBbIe
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue il:syqelmﬂ :)lﬁ];l;IZOBaTenLHLIe
padoThI padoThI pecypest
1 MHOXecTBO, orepanuu HajJ MHOKECTBAMHU |
U UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopPEeTHKO-MHOKECTBEHHOTO |
ammapara JJisl pelIeHus 3a1a49
Pannonansubie yncina. OOBIKHOBEHHBIC U
4 JeCATUYHbIE JPOOHU, IPOLIEHTHI, 1
OCCKOHEYHBIC TTEPUOANIECKUE APOOH
Pannonansueie yncina. OOBIKHOBEHHBIC U
5 JeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
6 [Ipumenenue qpoOei U IPOIIEHTOB TSt |
pelieHus MPUKIAIHBIX 33/1a4
7 [Ipumenenne qpoOet u MPOIEHTOB IS 1
pelieHust MPUKIIAIHBIX 33134
3 JleicTBuTENbHBIE UKcIia. PalinoHanbHbIe U 1
MppALIMOHATIbHBIE YHCIIa
9 Apudmerndeckue onepamuu ¢ |

HeﬁCTBHTeHBHBIMH YHCJIaMH




10

Moaynb AEHCTBUTEIBLHOIO YHCIIA U €70
CBOMCTBA

11

[TpuOnkEHHBIE BBIYMCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKHJIKA U OLICHKA
pe3ynbTara BEIYUCICHUN

12

OCHOBHBIE MCTOABI PCIICHHUA LCJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPaBCHCTB

13

OCHOBHBIE MCTOBI PCIICHHUA LCJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IBI PEIICHHS IIEIBIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

15

MHoOrowieHsl OT OJHON EPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOWICH C
octatkoM. Teopema besy

16

MHoOro4JIeHbI € HETBIMH KO3 UITEHTAMH.
Teopema Buera

17

Pewienue cucreM JIMHENHBIX YPaBHEHUN

18

Pemenue cucrem TMHEHHBIX YpaBHEHUM

19

Marpuna cucTeMsl JIMHEWHBIX YPAaBHEHU.
Omnpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKUM CMBICII U CBOMCTBA;
BBIUMCJICHHUE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[IpuMeHeHne onpeaeanTeNs Ui PeIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUIN

22

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

23

Pemrenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

24

KoHnTtponbHast pabora: "PanronansHbie
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JUHENHBIX YpaBHEHUN"

25

DyHKIUS, CTIOCOOBI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynknnn. Kommosurus

byHKIMHA

26

I'paduk pyHkummu. dnemMeHTapHBIC
npeoOpa3zoBanus TpadUKoB yHKIIHHA

27

OO6unacTh onpeaeneHus 1 MHOXXECTBO
3HayeHudl pynkunu. Hynu ¢pynkuuu.
[IpomexyTKH 3HAaK MMOCTOSTHCTBA

28

Yérabie 1 HEYETHBIE (PYHKITUH.
[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MaxkcuMyMBbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee n HanMeHbIlee 3HAYCHHUE
GYHKIMH HAa IPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JPOOHO-
nuHenHas QyHKIIu

31

DJIeMEHTapHOE UCCIIEJOBAHUE U
NOCTPOCHHE TPaPUKOB STHX HYHKIUN

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U




MOCTpOeHUE TPAPUKOB ATUX HYHKIIUHA

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

33 Herorona

34 Crenens c 11es1bIM TTOKa3aresneM. buaom
Herotona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LEJILIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk

16 Kontponbnas padora: "CreneHnnas
dbynakuus. E€ cBolicTBa u rpadguk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

13 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

19 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,
CoOJIeprKalIiX CTENEHN U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
COJIepXKalINX CTETIEHH U KOPHU

A1 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,
CoJIeprKalIiX CTENEHU U KOPHU
Uppanmonanbubsie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU
Uppanmonanbubsie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS] UpPALMOHATBHBIX
ypaBHEHUU

44 Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

MCTOJbI pCHICHUSA UPpPALUOHATIBHBIX




YpaBHEHHI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 UPPALMOHATIBHBIX YpaBHEHUI

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
WPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIBHBIX YpaBHEHUI
CoiicTBa u rpaduk KOpHS n-0if cTeNeHn

49 KaK QyHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTesleM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 KakK (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTelleM
KonTtponbnas padora: "CBoiicTBa u rpadux

51 KOpHsI n-0¥ creneHu. MpparmoHaibHbie
ypaBHEHUS"

5 CreneHsb ¢ palliOHAIBLHBIM [10KA3aTEIEM U
e€ CBOIICTBa

53 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

54 CreneHb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOIICTBa

55 [oxa3zatenpHas QpyHKIMS, €€ CBOMCTBA U
rpapuk

56 Hcnonp3oBanue rpaduka GyHKIMM 115

peuieHusl ypaBHEHU I




Hcnonb3oBanue rpaduka GyHKITUN 15

57 1
pelIeHus ypaBHEHHH
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

58 METO/IbI PEIICHUS TOKa3aTeNbHbIX 1
ypaBHEHUU

OKazarenbHble ypaBHEHUS. OCHOBHBIE

II O

59 METO/BbI PEIICHUS [I0KA3aTEIbHbIX 1
ypaBHEHUU
[loka3arenbHble ypaBHeHUs. OCHOBHbIE

60 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
ypaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas |
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm uucmna. CoiicTsa jgorapudma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucmna. CoiicTsa jgorapudma 1

ECSITUYHBIC U HATYpaJIbHbIE JIOTapru (MBI

65 1

66 JlecsaTnuHbIe U HaTYpAJTbHBIC JOTaPU(PMBbI 1

67 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
Jorapupmbl

68 [IpeoOpazoBanue BBIpaXEHUH, CONCPKAIIIX |
Jorapupmbl

69 [IpeoOpazoBanue BBIpaXEHUH, CONCPKAIIIX |
sorapuMbl

70 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U |
rpapuk

71 Jlorapudmudeckas hpyHKIMs, €€ CBOWCTBA U |

rpaduk




Hcnonb3oBanue rpaduka GyHKITUN 15

72 peluieHusl ypaBHEHUI

7 Hcnonp3oBanue rpadguka GyHKITUN 15
pellIeHNs] YpaBHEHUI
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

74 METOJIBI PEIICHUS JToTapru(PMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

75 METOBI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUN

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
JorapupMUUECKUX ypaBHEHUI

73 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU
norapuMUUECKUX ypaBHEHUI

79 Kontpoinbnas pabota: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"

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

21 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apryMEHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

84 Tpuronomerpudeckast OKpyKHOCTb,




OIpe/IeTICHNEe TPUTOHOMETPHUECKUX
(GYHKLUI YUCIOBOTO apryMEeHTa

Tpuronomerpuyeckasi OKpy>KHOCTb,

85 onpeAeieHue TPUrOHOMETPUYECKHUX 1
(yHKLUI YUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYITHI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYITHI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUIN

91 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUMN

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUM

94 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUU 1

95 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1

99 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
Kontponbnas padoTa:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1

TPUTOHOMETPUUECKHE ypaBHEHNUA"




ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS

102 nocjeaoBaTeabHOCTEN. MeTon
MaTeMaTUYECKON MHIYKLIUU
MOHOTOHHBIE Y OTPaHUYEHHBIE

103 nocjaeaoBaTeabHOCTH. McTopus ananusa
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaromias reoMeTpruiecKas
nporpeccust

107 CymMma 6eCKOHEYHO yOBIBArOMICH
F€OMETPUUYECKON MPOTPECCUU

108 JIMHEHBIN ¥ YKCIOHEHIIMATIbHBIA POCT.
Yucno e. DopMyna CIOKHBIX MPOLEHTOB

109 JIMHEHBIN ¥ SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopMyna CIOKHBIX MPOLEHTOB

110 Hcnonbs3oBanue nporpeccuu Jisi peleHus
peanbHBIX 3a/a4 MPUKIAIHOTO XapaKkTepa

11 Kontponbnas padoTa:
"[locnenoBarenbHOCTH U TIporpeccun’

112 HenpepoiBHBIE QYHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB
byHKIUI

114 CgoiicTBa (yHKIIMI HEPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

OTpe3Ke

116

Metoa HHTEPBAJIOB ISl PEIICHUS




HEPaBEHCTB

117

MCTOI[ HUHTCPBAJIOB JIA pCIICHUSA
HEPaBEHCTB

MCTOI[ HUHTCPBAJIOB JIA pCIICHUSA

118
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMI 1715 perenust 3a1a4

120 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
byHKIMI 1715 pereHust 3a1a4

121 IIepBas 1 BTOpast npOU3BOIHbBIE KIUHU

YH

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT
MIPOU3BOAHOM

123 Omnpenenenue, GU3NUECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

126 ITpousBogHbIE 3IEMEHTAPHBIX KITUHA

YH

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [Ipoun3BoHass CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3HUIIMH (DYHKITUH

129 [Ipon3BoHasE CyMMBI, TIPOU3BENCHHS,
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH

130 [Ipon3BoHasE CyMMBI, TIPOU3BENCHHS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIUH

131 KonTtponsnas padora: "[IponzBoanas”




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

132 3HaHui: "YpaBHeHus" !
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHui: "OyHKIUH"
134 Hrorosas KoHTpoJbHASA paboTa 1 1
135 HroroBast koHTpOIBHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AIINS 1
3HAHUHA
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoabHbBIe
Bcero p
padoTbI

IIpakTH4eckue
padoThI

Jara
U3YYeHHs

DJIEKTPOHHBIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypcebl

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
nccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTH U BKCTpeMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKITUH Ha
MOHOTOHHOCTB U AKCTPEMYMBI

IIpuMeHeHne MPOU3BOIHOM K
vccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

IIpuMeHeHne POU3BOIHOM K
UCCIIEIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUs HENIPEPBIBHOU

(GyHKIMU Ha OTpE3Ke

Haxoxnenue HauOOJIBIIETO U




HAMMEHBIIETO 3HAUYCHHS HETIPEPHIBHON
(GyHKINMU Ha OTpE3Ke

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GbyHKIMHM Ha OTpE3Ke

10

Haxoxnenue HauOOJIBIIETO U
HAaWMEHBIIETO 3HAUYCHUSI HEMPEPBIBHON
GbyHKIIMH Ha OTpE3Ke

11

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAUYCHUS HEMPEPBIBHON
(GyHKIMU Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HaVMEHBIIIETO 3HAYEHUs HENIPEPBIBHOU
(byHKINMU Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM JJIs
HaxO0’KJICHUSI HAMJTYYIIIET0 PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenre npou3BOIHOM IS
HaXO0XJCHUS HAUJTYUIIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

15

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

16

[Ipumenenre npou3BOIHOM IS
OIIpEeIETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (POpMYIION HITH
rpaduKom




17 Kommnosumus pyakmmit

18 Komnozunus pyHKuui

19 Kommnosumus pyakmmit

20 ['eomerpuueckue 0Opa3sl ypaBHEHU HA
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerprueckue oOpa3bl ypaBHEHH Ha
KOOPAMHATHOW INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM "

7 ITepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 ITepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[TpaBuia HaX0XKICHHSI IEPBOOOPA3HBIX

)5 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIAN.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

%6 NHuterpai. I'eoMeTpU4eCKUNA CMBICIT
UHTerpaia

7 Beruncnenue onpenenéHHoro HHTerpana
no opmyne Herorona-Jleliouuma

)3 Brruncnenue onpeneinéHHOro HHTErpaia
o ¢popmyse Hrerorona-Jleiboauia

29 [TpumeHeHHne UHTErpaia il HaXOXKIACHUS
TJI0IA N TIIIOCKUX PUTyp

30 [TpuMeHeHHne UHTErpaia 1 HaXOXKIACHUS
00BbEMOB reOMETPUYECKHUX TET

31 [Tpumepsr pemenuit auddepeHInaTbHbIX

ypaBHEHUI




[Tpumepsr pemenuit auddepeHInaIbHbIX

32 .
YpaBHEHHIA
Matematuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIECCOB C MOMOIIBIO
mudepeHIaTbHBIX YpaBHEHUN

34 KonTponpHas padora: "[lepBooOpasznHast u
uHTerpan”

35 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu

16 Tpuronomerpuueckue GyHKIIMH, UX
CBOICTBa U Tpaduku

37 Tpuronomerpuueckue QyHKIHH, UX
CBOMWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpapuKu

19 Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YPaBHEHUH C MOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPAaBHEHUH C ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHIX

YpPaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

PemreHne TpUroHOMETpUYECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETPUUECKUX
HEPaBEHCTB

46 Pemienue TpuroHoMeTpuueCcKux
HEPaBEHCTB

47 Perienue TpUroHOMETpUUECKUX
HEpPaBEHCTB
KonrponsHas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIHH.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHOBHBIE MCTOJbI pCHICHUSA

37 UppalMoOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHATLHBIX HEPABEHCTB
61 I'paguueckue MeTo bl peLIeHUs
UppalMOHAIBHBIX YPaBHEHHH
6 I'paduueckue MeTOIbI peLIeHUs
UppalMOHABHBIX YPaBHEHHH
63 I'padguueckue MeTo bl peLIeHus
[OKa3aTeIbHbIX YPaBHEHUN
64 I'padguueckue MeTo bl peLIeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTObI peLICHUs
norapuMUYECKUX ypaBHEHUN
66 I'padguueckue MeTo bl peLIeHus
Jorapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUECKUX HEPABEHCTB
I'padmyeckue MeToabl pemieHus
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'padguueckue MeTo bl peLIeHus
69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUU




70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

72

KonrponsHast padora: "UpparnuonanbHele,
NoKa3aTeIbHbIE U JOrapupMUUecKue
HepaBeHCTBA"

73

KomrmnekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYECKast pOpMBI 3arucu
KOMILJIEKCHOTO YKciia

74

KomrmnekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYEcKast pOpMBI 3arucu
KOMILJIEKCHOTO YKCIia

75

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

76

Apudmernueckre onepaum ¢
KOMITJIEKCHBIMH YHCIIAMHU

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N3o0pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJMHATHOM MIOCKOCTH

79

®opmyna Myapa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YU CIIa

80

®opmyna Myaspa. KopHu n-oit ctenenu
13 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJT IJI




penieHns GU3NUYECKUX U TEOMETPUUYECKUX
3a1a4

Kontponbnas padota: "KomrmiekcHbie

82 \
qucna

83 Harypanbnble u niensie yucia

84 HarypanbHbie u 1ienble yncina

25 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LETIBIX YUCE

26 [IpumeHeHne MpU3HAKOB AETUMOCTH
LETIBIX YUCEI

27 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJL u HOK

28 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

29 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOIYIIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJTIO
[IpuMeHeHne NPU3HAKOB ACIUMOCTH

91 LEJBIX yucel: anroput™ EBkimna mist
pelieHus 3a/1a4y B UEeNbIX YUCIIax

9 KonrtponsHas padora: "Teopust nemnbix
yucen"
CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

93 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CIIEICTBUS

94 Cucrema v COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-




CIIEICTBUS

95 OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH palMOHaJIbHbIX YPAaBHEHUI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW MPpaLMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELIECHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTEIbHBIX
yYpaBHEHUI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUI

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu()MUIECKUX
YpaBHEHUU

[IpumeneHne cucTeM K pelieHuo
MaTeMaTHUYECKUX 3ajad U 3a7ad u3

101 pa3nuYHBIX 001acTe HAYKH U pealbHOM
JKU3HU, UHTEPIIPETALINS [TOJTYYEHHBIX
pE3yJIbTaTOB

IIpumeHeHNE CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3ajad U 3a7ad u3

102 pa3nuYHBIX 001aCTe HAYKH U pealbHOM
JKU3HU, UHTEPIIPETALINS [TOJTyYEHHBIX
pE3yJIbTaTOB




103

IIpuMeHEHNE HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3a/1a4 U3
pa3nuYHBIX 001aCTe HAYKH U pealbHOM
JKA3HU, UHTEPIIpETalus TOJy4YeHHBIX
pe3yabTaToB

104

Kontponbras pabdota: "Cuctemsr
paIMoOHaTBHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JOTapu(PMHIECKUX
ypaBHeHHUH"

105

PanmonansHble ypaBHEHHUS € TapaMeTpaMu

106

PanmonansHbIe HEpaBEHCTBA C
rapaMmeTpamu

107

PannoHanpHbIE CUCTEMBI € TapaMETPAMU

108

HppannoHaiibHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMmu

109

HppanuunoHaibHbIe CUCTEMBI C
rapameTpamu

110

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111

[TokazarenabHbIE CUCTEMBI C TApaMeTpaMu

112

Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBa C TapaMeTpamMu

113

Jlorapudmudeckue CuCTEMBI ¢
napameTpamu

114

TpuroHomerpudeckue ypaBHEHUS C
rapameTpamu

115

TpuroHoMeTpuyecKrue HEPaBEHCTBA C
napameTpamu




116

TpuronoMeTpuyecKkue CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccneaoBaHue
MaTeMaTHYeCKUX MOJIENel peabHbIX
CUTYyalluil C MOMOIIbIO YPaBHEHUH C
napameTpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENel peabHbIX
CUTYyallUil C MOMOIIbIO CUCTEM YPABHEHHI
C mapameTpaMu

119

[TocTtpoeHue u uccnenoBaHue
MaAaTEMATHYCCKHUX MOI[GJIGI‘/JI PCATBbHBIX
CUTYallUil C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

KonrtponbHas pabdora: "3anauu ¢

120 .
napameTrpamu

121 [ToBTOpeHme, 0600IIEeH e,
cUcTeMaru3anus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o600IIEeH e,
cucTteMaTusanus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,

123 cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

124 [ToBTOpenue, 06001IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBeHncrpa"

125 [ToBTOpenue, o600IIEeH e,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

126 [ToBTOpenue, 06001IEHNE,




cucrtemaTtusanus 3Hanui: "HepaBeHncTra"

[ToBTOpenue, 06001IeHNE,

127 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, 06001IEHNE,
128 cucreMaru3auus 3HaHuii: "[IponsBogHas u 1
e€ npuMmeHeHue"
[ToBTOpenue, 06001IEHNE,
129 cucreMaru3auus 3HaHuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IIEeHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
IpuMeHeHue"
131 [ToBTOpenue, o600IIEHNE, |
cucrtemaTtusanus 3Hanuil: "Oynkuun"
132 [ToBTOpenue, 06001IeHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, 0600IIEH e, |
cucrtemaTtusanus 3Hanui: "Oynkuun"
134 HroroBast koHTpOIBHAS paboTa 1 1
135 HToroBast KOHTpOJbHAs paboTa 1 1
136 [ToBTOpeHue, 0600IIEeH e, |
cucTeEMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

HpOBGpﬂEMLIe NnpeaAMeETHbIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂBHOﬁ NnporpamMmasl CpeaHETO 06mer0 oﬁpa3()BaH1/m

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh NOHATHUSAMH: pPALMOHAIBHOE W JICHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAsI U AECATUYHAS IPOOb, IPOIICHTHI

1.2

BommonHATe  apudmeTrHyeckue — ONepalud € palMOHAJIBHBIMU U
JEHCTBUTEIILHBIMU YUCIIAMU

1.3

BoimonHsaTe npulnmukEHHbIE BEIUKCICHHS, UCIIONIb3Ys MTPaBUia OKPYTIICHUS,
JIeNaTh IPUKUAKY U OLIEHKY pe3ysibTaTa BHIYUCICHUN

1.4

OniepupoBaTh MOHATUSIMHU: CTENEHb C LIEJbIM MOKa3aTeleM, CTaHAapTHas
dopMa 3ammcu JIEHCTBUTEIBHOTO 4YHCIAa, KOPEHb HATYpalbHOW CTEIEHHU;
HCIIOJIH30BaTh MOAXOAAIIYI0 (DOPMY 3alUCH JACHUCTBUTEIBHBIX YHCEN IS
pellIeHHs TPAKTUYECKUX 3a7a4 U MIPEACTaBICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBLHOTO YIJIa;
UCTOJNBb30BaTh  3alMCh  MPOU3BOJBHOIO  yIiia  4epe3  oOpaTHbIE
TPUTOHOMETPHUUYECKUE (PYHKITHH

YpaBHEHUs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATHUAMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, LIEJIOE,
paloHaIbHOE, UppalMoOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

2.2

BoimonsaTe npeobpa3zoBaHus TPUTOHOMETPUUYECKHX BBIPAKEHUH U peIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BoimonHsaTe npeoOpa3oBaHusl IENbIX, PAllMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDAXKEHUM W peuiaTh OCHOBHBIE THUIIBI LEJBIX, PalUOHAIBHBIX U
VPPALMOHAIIbHBIX YPABHEHUI U HEPABEHCTB

24

[IpumeHsTh ypaBHEHHMsS] M HEpPaBEHCTBA Ui PEIICHHS MaTeMaTHYeCKHX
3a]a4 U 3a]a4 U3 pa3IuvHbIX 00JacTeil HayKu U peallbHOM JKU3HU

2.5

MopnenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIpQXXCHUS, ypaBHEHUS, HEPABEHCTBA MO YCJIOBMIO 3aJlauyM, HCCIEI0BaTh
MOCTPOEHHBIE MOJEIU C HCTIOIb30BAHUEM allllapara ainreopsl

OyHKIWUH U TpaduKu

3.1

OniepupoBaTh MOHATHAMU: (DYHKIHS, CTIOCOOBI 3aaHusl HYHKIIUH, 00JIaCcTh
OTIpeNleJICHUsT W MHOXKECTBO 3HaueHWW GyHKIuHM, Tpaduk GyHKIHH,




B3aUMHO 0OpaTHbIe QYHKINUU

OnepupoBaTb MOHATHAMH: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIU

32 (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN T pelIeHUsT YpaBHEHUH
34 CrtpouTth U yuTaTh rpaduKu TUHEHHON (YHKINHU, KBaJPaTUIHON (HYHKIINH,
CTETNIeHHON ()YHKITUU C LIETBIM TTOKa3aTeIeM
Ucnonws3oBath rpaduku (QyHKIMA JUIs HCCIENOBAaHUS TPOLECCOB U
3.5 3aBUCUMOCTEH TpHU PEIICHWH 3aJad U3 JAPYTMX YYEeOHBIX MPEIMETOB H
peaNbHOM KU3HU, BBIPAKATh (OPMySIaMU 3aBUCHUMOCTH MEXIY BETHUYNHAMU
4 Havana maremaTueckoro aHanunsa
41 OnepupoBaTh TOHATUSAMHU: T[OCIEAOBATEIBLHOCTh, apudMmeTHyecKas u
' reoOMeTpUYECKasi MPOrpecCuut
47 OnepupoBaTb TOHATUAMU: OECKOHEYHO YyObIBaloUlass TeoMeTpUyYecKas
’ nporpeccusi, cyMmMa 6eCKOHeYHO yObIBaIOIIeil reOMETPUUECKON MPOrpeccuu
4.3 3anaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA TMOCJIENOBATEIBHOCTEM M MOPOTPECCHUid s
' pelIeHus pealibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHOXeCTBa U JIOTuKa
5.1 OnepupoBaTh NOHATUSIMU: MHOXKECTBO, ONI€paIlMU HaJ MHOKECTBAMH
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONMCaHUs
5.2 peaTbHBIX TPOLIECCOB U SIBJICHUH, MPU PEIICHUN 3a71a4 U3 IPYTUX YIeOHBIX
IpEeIMETOB
53 OnepupoBaThb  MOHSATUSMH:  ONpENETICHUE,  TEOpeMa,  CIIEJCTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThl 0CBOEHHUS] OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHSMHU: HATypaldbHOE, LIEJIOE€ YHUCIO; HCIOIb30BAThH
1.1 NPU3HAKK JCIMMOCTUA LETbIX 4YHUCEN, pa3JIoKEHUE YHCIIa Ha TMPOCTHIC
MHO>KUTENH JUIsl pelIeHus 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHb C PAlIMOHATBLHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATHAMHU: Jorapudm yucina, JECITHUUYHbIE U HATypajibHbIE
’ JorapUQMBbI
2 YpaBHEHHUS U HEPABEHCTBA
2.1 [IpumeHsTh CBOMCTBa CTENEHHM [UJII MPEeoOpa3oBaHUS  BBIPAKECHUH,




ONCprUpOBaTh MOHATUAMHU: IIOKA3ATCIBHOC YPABHCHUC HW HCPABCHCTBO,
peiiaTb OCHOBHBIC THUIIBI ITOKA3aTCIbHBIX ypaBHeHI/II\/'I 1 HCPAaBCHCTB

2.2

BoimonHaTe 1mpeoOpa3oBaHUS BBIPAKEHHM, COJAEPXKALIUX JOTapU(MBbI;
OTIEpPUPOBATH MOHATUAMU: JIOTapu(PMUUECKOe ypaBHEHHE M HEpPaBEHCTBO;
pelaTh OCHOBHBIE THIIBI JJOTapU(MHUUECKUX YPAaBHEHUN U HEPABEHCTB

23

Haxoauts perieHus npocTeimux TPUroHOMETPUYECKIX HEPABEHCTB

24

OnepupoBaTh NOHITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUU M €€ PEILEHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PELICHUS MPAKTUYECKUX
3a1a4

2.5

Haxoauts pemienys NpocTeUIINX CUCTEM U COBOKYITHOCTEM paliMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB

2.6

MonenupoBaTh peaibHblE CHTYalldd Ha S3bIKE aiureOpbl, COCTaBISATh
BbIpQXCHHS, ypaBHEHHS, HEPAaBEHCTBA M CHCTEMbl IO YCJIOBHIO 3aJayd,
UCCJICIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOIB30BaHUEM arrapara anreopsl

DOyHKINH U TPaPUKH

3.1

OnepupoBaTh MOHATUSAMHU: TEPHOAMYECKAs (QYHKIUS, TMPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (yHKIUH, Haubojbllee U
HaMMEHbIIIee 3HaYeHHUs (DYHKIMM Ha MPOMEXKYTKE; HCIIOJIB30BaTh MX IS
uccnenoBanus QyHKIMH, 3aJaHHOM rpadukom

3.2

OnepupoBaTh NOHATUSAMH: T'padUKU MMOKA3aTENBbHON, JTorapu(pMUIECKOl U
TPUTOHOMETPUUYECKUX (PYHKIUH; H300pakaTb HMX Ha KOOPJMHATHOU
IUIOCKOCTH M UCTIOJIb30BATh JIJIsl pEIICHUs YpaBHEHHUI 1 HEPaBEHCTB

3.3

N300pakath Ha KOOPAUHATHON TUIOCKOCTU TpaMKW JIMHEWHBIX YpaBHEHUM
U UCTOJb30BaTh UX JJIS PELICHUS] CUCTEMbI IUHEHHBIX YpaBHEHHM

3.4

Ucnonp3oBate Tpaguku (QyHKIOMA Ui HCCIENOBaHHUA NPOIECCOB U
3aBUCUMOCTEH U3 APYruxX y4eOHBIX AUCLUILINH

Hauana maTemaTuueckoro aHaimsa

4.1

OnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (PYHKILINS, TPOU3BOIHAS (YHKIUY;
HCIIOJIH30BaTh T€OMETPUYCCKUNA M (PU3NUYECKHI CMBICI TPOU3BOAHOM IS
pelieHus 3a1a4y

4.2

Haxomute  mpou3BOAHBIE — DIIEMEHTAPHBIX  (YHKUMH,  BBIYMCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO QYHKIUN

43

Hcnonp3oBaTh  NMPOM3BOAHYIO  JUId  HCCIENOBaHMA  (YHKIMHM  HA
MOHOTOHHOCTb U 3KCTPEMYMBI, NMPUMEHATh PE3yJIbTaThl MCCIEJOBAHUS K
MOCTPOCHHIO TPa(hUKOB

44

Hcmons30BaTh IMPOU3BOAHYIO IJId HaAXOXACHHUA HAWIYYIICTO PCUHICHUA B
IMPUKJIAAHBIX, B TOM YHCJIC COONUAJIbHO-O0KOHOMUYCCKHX, 3aaadax

4.5

OnepupoBaTh MOHATUSMHU: TiepBooOpa3Has U MHTErpaj; IOHUMATh
TEOMETPUUYECKHUI ¥ (PU3HUECKHUI CMBICT HHTErpajia

4.6

Haxoaute nepBooOpa3Hbie 3JIEMEHTAPHBIX (DYHKIIHHA, BEIYUCIATH HHTErpall
no ¢popmyine Hetotona — JleliOHuna




4.7

Pemratn MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLHUAIIbHO-9KOHOMHWYCCKOI0 U
(GU3NIECKOTo XapakTepa, CpeJACTBAMHI MaTEMAaTHYECKOTO aHaJI3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUNA

Kon
1 Yucna u BBIYUCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATHYHBbIE JApOOH, MPOLIEHTHI,
L1 OCCKOHEYHBIC TIEPHOUUYECKUE APOOH. ApUPMETHUUECKHUE OTIEPALUH C PAITMOHATHHBIMH
’ YUCIaMH, TpeoOpa30BaHUs YHCIOBBIX BhIpakeHU. [IpuMeneHune apooeit u mpoIeHToB
JUISl peLIEHU NTPUKIIAHBIX 3a/1a4 U3 Pa3JINYHbIX OTPACIeH 3HAHUI U peaabHOMN )KU3HU
JleiicTBuTenpHbIe yncia. PainoHanbHbIe 1 HppAMOHAIBHEIE Yncia. ApupMETHIESCKIE
1.2 omepan C JEHCTBUTEIBHBIMU 4uciaamMH. [IpuOnkéHHBIE BBIYUCIICHHS, IpaBUia
OKpYTJIEHUS, IPUKUKA U OLIEHKA pe3y/bTaTa BEIYMCICHUN
Crenensb ¢ 1enbpiM nokaszareneM. CtangapTHas popma 3amucu AeiCTBUTENFHOTO YHCIA.
1.3 Hcnonb3oBanue moaxonsiiei Gpopmbl 3amucu ACHCTBUTEIBHBIX YHUCET ISl PEIICHHUS
MPaKTUYECKHX 3a/1a4 U MPEJICTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypanbHOHM cterneHu. JlelicTBus ¢ apupMeTHdecKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyc, KOCMHYC MW TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, ApKKOCUHYC,
ApPKTaHIE€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
2 [IpeobpazoBanne TPUTOHOMETPUUECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUYECKHE
' GopMyIbI
73 VYpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meton
' UHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-paIMOHABHBIX YPABHCHHU 1 HEPABEHCTB
2.5 Pewienne nppaliiOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pelienne TpUroHOMETPUYECKUX YpaBHEHUN
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMATUYECKUX 3a7a4 U 3a1a4 U3
' pa3nuyHbIX 00JacTeil HayKH U peaNbHOM KU3HU
3 DOyHKINH U TPaPUKH
31 OyHKIUs, cnocoObl 3amaHus ¢QyHKuU. ['paduk dyakuun. B3aumHO oOpaTHBIC
’ GyHKIMH
39 OOnactp ompeneneHUss W MHOXKECTBO 3HadeHWH QyHkuuu. Hymm ¢yHkumm.
' [IpomexxyTKH 3HaKOMOCTOSHCTBA. YETHBIC M HEUETHBIE QYHKIIUN
33 CrenenHas (GyHKIMS C HaTYpaJbHBIM U IIEIBIM MOKa3aTeneM. E€ cBolicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs 7-0i CTeNeHH

3.4

TpuronomeTrpuyeckass OKPYXHOCTb, OINpEAEICHUE TPUTOHOMETPUUYECKUX (PYHKIIMIA
YHUCJIOBOT'O apryMeHTa

Hauvana mareMaTuueckoro anaansa

4.1

ITocnemoBaTebHOCTH, CIOCOOBI 3amaHusd  IIOCIEIOBATEIbHOCTEH. MOHOTOHHBIE
MMOCJIEIOBATEILHOCTH

4.2

Apudmernueckass U reoMmerpuueckas mporpeccuu. beckoHeuHo —yObIBaroas
reomerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKOM
nporpeccur. Popmyiia CHOXKHBIX NPOLEHTOB. MCNONb30BaHUE MPOrpEecCUr IS
pelIeHus: pealibHbIX 3a]a4 MPUKIAHOTO XapaKTepa

MHokecTBa 1 JJOTUKA

5.1

MHoxecTBO, omepauuu HaJX MHOXecTBaMu. Jlmarpammsl Oiiepa — Benna.
[IpuMeHeHrE TEOPETUKO-MHOKECTBEHHOIO —ammapara Uil OIMCAaHUSA PEAbHBIX
IPOIIECCOB U SIBJICHUH, TP PEILICHUH 33]a4 U3 APYTHX y4eOHBIX NPEIMETOB

52

Omnpenenenue, Teopema, CIeICTBHE, 10KA3aTEIbLCTBO

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIe " LECIbIC YHUCIIa. HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEIT

1.2

Crenens ¢ pallMOHAIbHBIM Noka3areneM. CBoOMCTBa CTEIEHU

1.3

Jlorapudm yucna. JlecaTuunbie U HaTypajibHbIE JOrapu(MbI

2

YpaBHEHUs U HEPABEHCTBA

2.1

[IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIMUX JTOTAPUPMBbI

2.2

[IpeoOpazoBanue BEIpaXEHUH, COAEPIKAIINX CTEIICHU C PAIMOHATBLHBIM MTOKa3aTeIeM

23

[TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24

IToka3arenbHble ypaBHEHHUs U HEPABEHCTBA

2.5

Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA

2.6

CucreMsbl TMHENHBIX ypaBHEHUH. Pelienne npukiIaaHbIX 3a7a4 ¢ ITOMOIIbIO CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

2.7

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB

2.8

[IpumeHeHre ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKUX 3a/1ad
W 3aJ1a4 U3 Pa3TUIHBIX 00JaCTel HAYKU U peabHOM KU3HU

OyHKIWH U TpaduKu

3.1

Oynaknus. Ilepuognyeckue ¢yHkiuu. [IpomMexyTKH MOHOTOHHOCTH (DYHKIIHH.
MakcuMymbl U MUHUMYMbl QyHKIuH. HawuGomnpiiee W HauMeHblee 3HAUYCHUE
GYHKIMH Ha IPOMEKYTKE

3.2

Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu




33

[oxa3zaTtenpHas u norapudmuyeckas QyHKINH, UX CBOWCTBA U IpaduKu

3.4 Hcnonbs3zoBanue rpadukoB PyHKITUN TS pEIICHUSI YpaBHECHUHN U JIMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB QyHKIHIA 71 MCCIEAOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT MpPHU PELIEHUH 3aJad M3 JPYTUX Y4YEOHBIX NPEIMETOB U
pEaTbHOM )KU3HU
4 Hauana matemaTuyeckoro ananuza
4.1 HenpepsiBabIe HyHKIIMH. MeTO MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 Gu3nUecKuii CMBICI TPOU3BOIHOM
43 [Ipon3BogHbIe AMeMEHTapHBIX (yHKIUHA. DOpMyIbl HAXOXKIACHUS TMPOU3BOIHON
’ CYMMBI, IPOU3BEJCHUS 1 YACTHOTO (QYHKIIUI
[IpumeHneHne MPOU3BOMHON K HCCIENOBaHUIO (GYHKIMKA HAa MOHOTOHHOCTh U
4.4 IKCTpeMyMbl. HaxoxaeHne HauOoJbIIero ¥ HaWMEHBIEro 3Ha4deHUs (PyHKIMU Ha
OTpE3Ke
[IpuMeHeHre MpOu3BOIHOMN JJI HAXO0XKJICHUSI HAMJIYYILEr0 PEHICHUsI B MPUKIIAIHBIX
4.5 3ajadax, JUIs OMNpEJeNeHHs CKOpPOCTH Tpollecca, 3aJaHHOro (opMmynol uiu
rpagukoM
4.6 [lepBooOpasnas. Tabnuma nepBooOpa3HBIX
47 WuTerpan, ero reomeTpudeckuii U (GU3UIECKUN CMBICI. Brruncienue nHTErpaia mno

dbopmyrne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, ANTOPUTMAMHU pELICHHS 3aad;
yMeHue (GOpMYJIHpOBAaTh W ONEPHPOBATH MOHATHUSMH: OMpEICIICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOMCTBO, NpPHU3HAK, J0Ka3aTeIbCTBO,
PaBHOCWIIbHBIC (DOPMYITHMPOBKH; MPUMEHATh UX; yMEHHUE (HOPMYIHPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ MAaTeMaTHYecKOW WHIYKIUY;
MPOBOJMTH JI0KA3aTeNbHBIC PACCYKICHHS TP PEUICHUH 337a4, OICHUBATh
JOTHYECKYI0  TMPAaBHJIBHOCTh  PAcCYXIEHHWI; YMEHHE OIePHpPOBATH
MOHSITUSIMHA: MHOKECTBO, TTOJMHOECTBO, OINEpaIiyl HaJ MHOKECTBAMU;
YMEHHE  UCIOJIB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIHMCAHUS PEaTbHBIX MPOIECCOB U SBJICHHUHN U MPU PEIICHUU 3a7ad, B TOM
YrcIie U3 IPYTHX YU4EOHBIX MPEJIMETOB; YMEHHUE ONEPHPOBATH MOHATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHUE 33/1aBaTh
M ONHUCHIBATH Tpadbl pa3IMUYHBIMU CIIOCOOAMHM; UCIIOJIB30BaTh rpadbl MpH

peuieHuu 3aaa4y

YmMmenune OIICpHUPOBATH TIOHATUAMMU: HATYPAJIbHOC 4YHCIIO, LEJIO0C YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTesleM, KOpEeHb HAaTypallbHOW CTENEHH, CTEIIEHb C
PpaluOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTGHBHBIM IIOKa3aTcJIEM,
JorapuM dYHCIIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, PAlUOHAJIbHLIX, HeﬁCTBHTeHBHBIX
YrCel, yMEHHE MCIIOJIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00IIHiA
JenuTeNh W HauMeHblllee oOliee KpaTHoe, anroput™M EBkimmma npu
pellIeHNH 3aa4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMH CHCTEMaMHU
CUUCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U npeo6pa30BaHH;1
BBIPOKEHHM CO CTEeNeHsAMU M Jorapudmamu, npeoOpazoBaHHs APOOHO-
PpauOHAaJIbHBIX BI:Ipa)KeHHﬁ; YMCHUC OIICpHUPOBATH IIOHATUAMMU:

MOCJIEI0BATENbHOCTh, apu(MeTHUecKas Mporpeccus, TreoMeTpuiecKas




mporpeccusi, OCCKOHEYHO YOBIBAIOMIas TEeOMETPUYECKas MPOTPECCHs;
YMeHI/Ie 3aJgaBaTrb II0CJICAOBATCIIBHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEePUPOBATh MOHATUSIMU: KOMIIJICKCHOE
quciio, COHpH)KéHHbIe KOMIIJICKCHBIC 4HCJIa, MO,Z[yJII: nu aprMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpamueckas); YMeETh
MPOU3BOJUTE apu(PMeTHUEeCKHEe MEHUCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITI: anMepH HUCIIOJIB30BaHUsd KOMIIJICKCHBIX YHCCII, OH@pI/IpOBaTI:
MOHATHSIMHU:  MaTpuna 2X2 wu  3%3, onpeneiauTenb  MaTpUIbL,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue onepupoBarh MOHATUSAMU: palMOHAJIbHBIE, HPPALMOHAIBHBIE,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHS M HEPAaBEHCTBA, HX CHUCTEMbl, YMEHUE OIEpUPOBATH
MOHSTUSIMHU: TOXJAECTBO, TOXKIECTBEHHOE Ipeo0pa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHCTEMAa YpPaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTh
YpaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME peniarb YpPaBHEHHS,
HEPAaBEHCTBA M CHCTEMbl C IOMOULIbIO PAa3JIMYHBIX NPUEMOB; peEIIATh
YpAaBHEHUs, HEPABEHCTBA W CHCTEMBl C [AapaMeTpoOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, MX CHUCTEMBI JUIsl PEIICHUS MAaTEMaTUYECKHX

3a]a4 1 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U peallbHOM JKU3HU

VYMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (YHKIUH,
NEPUOUYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, dKCTpeMyM (DYHKIIMH, HauOoJbIee W HAaMMEHBIIEE 3HAYCHUS
(GyHKIMN Ha MPOMEXYTKE, HEmpepbIiBHAs (DYHKIUSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas W BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUECKHNA U
¢u3uueckuif CMBICT TNPOU3BOJAHOHM, TEepBOOOpasHas, ONpeaenEHHbII
MHTErpajl; YMEHHE HaXOAWTh AaCUMITOTHI rpaduka (GyHKIHU; yMEHHE
BBIYUCIIATh ~ MPOU3BOAHBIE CYMMBI, IPOU3BEJCHMS, YACTHOTO U
KOMITO3UIIMY (YHKIMHA, HAaXOMUTh YpaBHEHHE KacaTelbHOH K TIpaduKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOJAHBIC 3JIEMEHTAPHBIX (QYHKUUH;
YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIUH,
HaXOJUTh HauOONbIINE W HAWMEHBIIUE 3HAYCHUS (YHKIUI;, CTPOUTH
rpaguK MHOTOYJICHOB C HCIIOJIb30BAaHHEM armapara MaTeMaTH4ecKoro
aHanu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXJACHHUS HAMIy4IIero
pemieHnss B NPUKIAJHBIX, B TOM YHCJIE COLHAIbHO-’KOHOMUYECKUX H

du3MYECKUX 3a7a4ax; HAXOJUTh TUIOMIAIN U 00BEMBI GUTYP C TIOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPUMEPLI MATCMATHUYCCKOIro MOACIHUPOBAHUA C

noMoIbio AU depeHnnanbHbIX ypaBHEHU I

YMeHue onepupoBaTh MOHATUAMU: TpaduK QYHKIUHU, oOpaTHas QyHKIIHS,
KOMITO3HIMS (YHKIMK, JUHEHHas (yHKIUSA, KBaapaTudHas QYHKIHS,
paumoHanbHas (QYHKLIMSA, CTerneHHas (QYHKIUA, TPUTOHOMETPHUYECKHUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETPUYECKHME (PYHKIMHU, TOKa3aTeslbHAs W
Jgorapupmuueckas (yHKIHUU; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBIMOJHATH  TIpeoOpa3oBaHuss  TpadukoB  (QyHKIUH,
UCTIOJIb30BaTh TPaQUKH JUIS W3YYEHHUS MPOILIECCOB U 3aBUCHUMOCTEH, IpHU
pelIeHNH 3ajad U3 APYruX Y4YeOHBIX MPEIMETOB W 3a/1a4 U3 pPEaTbHOU
JKU3HU; BBIpAXaTh (OpMylaMd 3aBUCUMOCTH MEXIY BEIMYUHAMU;
WCITOJIH30BaTh CBOWCTBA M Tpaduku (YHKIHMA 17151 PEIICHHUS ypaBHEHHM,
HEpaBEHCTB M 3aJad C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX THUMOB (B TOM YHCIE Ha
NPOIICHTHI, A0 U 4YacTH, Ha JABIKEHHE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33aJlaud U3 O0JIaCTH YNpaBiIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATH BBIPAKECHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBbl N0 YCIOBHIO 33J1a4d, HUCCIENOBATh IOJYYEHHOE pEUICHUE H
OLIGHUBATh IPAaBAONOJAOOHOCTh pE3yJIbTATOB;, YMEHHE MOJEIUPOBATH
peajbHblE CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKCHMUS,
YPaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4H, UCCIEA0BaTh
MOCTPOCHHBIE ~ MOJEJIM C  UCIHOJb30BaHMEM  ammapara  aireOpsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apHuPMeTHYecKoe, MeIHaHa,
HanOoJpIlIee U HaMMEHbBIIIEe 3HAUYEHUS, pa3Max, JUCIIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BIICKaTh, WHTEPIPETUPOBATH
UH(OPMaLIKIO, IPEJCTABICHHYIO B Ta0nMIax, Ha AUarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOMCTBA pPEaJbHBIX MPOLECCOB M SBICHUI; MPEICTABIATh
uH(pOpMAIIMI0O ¢ TIOMOIIbI0 TaOMUI[ W JAMarpaMM; HCCIIEIOBaTh
CTaTHCTUYECKHE JAHHBIC, B TOM YHCJIE C IMPUMEHEHHEM TIpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIeI0BaTh COBMECTHBIC

HaOJI0/IEHUS C IIOMOIIBIO JUarpaMM pacCeUBaHUs U JIMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMHU: CIYYalHBIM ONBIT M CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYallHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaQHUUECKUX METOJIOB; INPHUMEHSTH
(GOpMyNBI CIOXXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (Gopmyny MOIHOM
BeposiTHOCTH, (hopmyny beprysmm, koMOuHaTOpHBIE (AaKTBI U (OPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHHE OIepUpPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, paclpelelieHHe BEpOSITHOCTEH,
MaTeMaTHYeCKOe OXHJaHWEe, IUCIEpPCHs W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENMYHMHBI, (QYHKIHH  paclpenesieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeILHOTO0 U HOPMAIBHOTO PaCIpEIeICHUI; YMCHHE
UCTIOJIF30BaTh CBOMCTBA M3YYECHHBIX pacpeAeieHUI I PEIICHUs 3ajad;
3HAKOMCTBO C MHNOHATUAMHU:. 3aKOH 6OJ'IBI_HI/IX YHuCCJj, MCTOAbI BbIGOpO‘IHBIX
UCCIIC/IOBAaHMI; YMEHHE TPUBOIUTH MPHMEPHl TPOSBICHHUS 3aKOHA
6OJIBHII/IX quceil B HNPUPOJHBIX U O6H_[€CTBCHHBIX SABJICHUAX, YMCHUC
OTIEPHPOBATH TMOHITUSMHU: COUETAHWE, MEPECTAHOBKA, YHCIO COUYCTAHHHU,
YUCII0  TEPecTaHOBOK; OwmHOM  HpOTOHA; yMeHHME  TPHUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS IUIsI PEIICHUs 3a1ad; OICHUBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTAaBJIATb BEPOATHOCTHYIO MOJCIIbL U

MHTEPIPETUPOBATH MOJTYUSHHBIN pe3ybTaT

YMeHne onepupoBaTh IOHATUSAMH: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYHUHA yIja, IJIOCKUN YroJjl, [1BYIPAHHBIN
yroJI, TPEXTPAaHHBIM Yroj, CKPEeIUBAOIUECs IPSIMbIE, apalIeIbHOCTh U
NEPHEHAUKYJIAPHOCTD IPSAMBIX M IIOCKOCTEM, YroJa MEXKIY MpPSIMBIMH,
yroJl MeXAy TMpsAMOM M IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSAMH,
paccTosiHue OT TOYKU [0 IUIOCKOCTH, PACCTOSHHUE MEXKIY IPSMBIMU,
pacCcTOsiHAE MEXAY IUIOCKOCTAMH; YMEHHUE HCIIONIB30BaTh IIPH PELICHUH
3aa4 M3ydeHHbIe (PaKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE OLECHUBAThH
pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTU4YeCKHe
MOJEINA C IIOMOIIBIO TE€OMETPUYECKUX IOHATHM M BEJIMYUH, pELIATh

CBA3aHHBIC C HUMHU IMMPAKTUYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMU: IUIOMAAb (UTYpPHI, 00BEM (GUTYPHI,
MHOT'OT'paHHUK, HpaBI/IJ'H:HBII\/'I MHOT'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHUKA,
Ky0, mapajuienenuriesl, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, LWIMHIpP, KOHYyc, map, chepa, miomanb cdepsl, IMIOMIATL
MOBEPXHOCTH THPAaMUJBI, MPHU3MBI, KOHyCa, HWIHHApPA, O00BEM KyOa,
IPSMOYIOJIBHOTO Mapajulelieunena, MNIUPAaMUAbl, IPU3MBI, LHIUHAPA,
KOHYycCa, Imapa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHHS KOHYca W LHJIMHIPA,

napamiCiibHbIC OCH HWJIM OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbh,




Kacaromasicss cdepbl, IWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIlEHUs, UX CEYEHHUs], B TOM YHCJIE C TOMOILIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTETHHO
dbopMynupoBaTh ONpeAeNeHUsI U3y4yaeMbIX (UTYp, BBIIABUTATh TUIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OnpoBepraTh HX; YyMEHHE NPOBOAUTH KiacCHPUKanuioo Guryp Imo
pa3IMYHBIM TpPU3HAKAM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJHUTENbHBIC

TIOCTPOCHHSI

11

YMeHne omnepupoBaTh MOHATUSMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaHHGHBHBIﬁ MNepeHOC, CUMMCTPpHA Ha IJIOCKOCTH M B IMPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (DUTYPHI, B TOM YHUCIIE B MPHUPOIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIH30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
peuICcHUN 3aJia4; HaXOJUTh TICOMCTPHUYCCKUC BCINMYUHLI (,Z[.HI/IHa, yroJa,
JI01ab, 00BEM) TIPU PEIICHUN 3a7a49 U3 APYTHX YYEOHBIX MPEIMETOB U
u3 peaJIBHOI\/'I JKU3HH; YMCHHUC BBIYUCIIATL T'COMCTPUUCCKHUC BCIUYUHLI
(mmuHa, yroiy, IUIOMAAL, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJbI, B TOM YHCJIC: IUIOHIAJb ITOBECPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; o0béM Kyoa,
IPSAMOYTOJIBHOIO  MapajuleIeNAIeNa, IUpaMUAbl, IPU3MBIL, LUIMHAPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MIOJJOOHBIX (HUTYP
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YMeHue onepupoBaTh NOHATUAMHU: MPSMOYTOJIbHAs CHCTEMa KOOpIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEIEHNE BEKTOpa Ha 4YHUCIO, pa3JioKEHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOW3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOpPAMM; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUS TCOMCTPHUYCCKUX 3ada1 U 3a/1a4 APpYTUX y‘IGGHBIX npeamMeToB
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YMeHne BEIOMpATh MOAXOMSIINA METO JJIS PEIICHUS 3a/1a4u; TOHUMAaHHE
3HAUMMOCTH MAaTE€MaTHUKA B W3YYCHHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTEeMAaTHKU B UCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MATEMATHUYECKHUX

OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Yucna 1 BEIUHCIIEHUA

1.1

Harypanbnsle u nensie yucna. [IpusHaky qenMMOCTH LEIbIX YUCEI

Panmonanbubie  yncna. OOBIKHOBEHHBIE W JECATHYHBIE JApPOOH, MPOICHTHI,

2 OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTerneHu. JleHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU
L4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMoHaIbHBIM NoKa3areneM. CBolicTBa
' CTCTICHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIOBOTrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajibHbIE JOrapu(MbI
JelictButenbHple  4ucina. ApupMETHYECKHE OIepaldd ¢ JICUCTBUTEIBHBIMU
1.7 yuciaamy. [IpuOakEéHHbIE BEIUMCIIEHUS, IPABUIa OKPYIJICHUS, IPUKU/IKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUMN
1.8 [IpeobpazoBanue BeIpaKECHHIMA
1.9 KommiekcHbie uncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 [emnpie 1 1poOHO-paiOHATHHBIC YPABHEHUS
2.2 HppanuonalibHbIC YpaBHEHHUS
2.3 TpuronomeTpudyeckue ypaBHEHHUS
2.4 [TokazaTenbpHbIC U JOTapUMUUECKUE YPABHEHUS
2.5 [enbie u IpoOHO-pallMOHATbHBIE HEPABEHCTBA
2.6 HppanuroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI € TIapaMeTPaMHu
2.11 Martpuna cucTeMbl TMHEHHBIX YpaBHeHUH. OnpeaeauTenb MaTPHULbI
3 OyHKIHUH U TpaduKu




Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['padux dysxnumn. B3aumsao oOpartHbie

> ¢ynkunu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINHI
OOnactp ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHkmmm.
39 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HaumMeHblee 3HAaYCHHE
GYHKIIMH Ha IPOMEKYTKE
13 CrenenHass (yHKOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-Oi CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHast u norapudmuyeckast QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnToThl rpaduxoB Qynknuii. CsoiicTBa  QyHKIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUA OCIEA0BATEILHOCTEMN
3.8 Apudmerndeckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0KHBIX IPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (YHKITAN
[IpumeHnenne NTPOU3BOAHOW K HCCIICNOBAaHMIO (PYHKIIMA HA MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHre HanOOJbIIEro U HaMMEHbIEro 3HaueHUs (QYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. Uaterpan
5 MHoxecTBa U JJOTHUKA
5.1 MHoOXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTD M CTaTUCTHKA
6.1 OnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 dUryphl Ha MIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena ¥ MOBEPXHOCTHU BPAIICHUS
7.5 KoopaunaTel 1 BEKTOpPBI
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Anrebpa u Hayana mMarematudeckoro aHamuza 10-11 kmaccel: yueOHHK
g oOuieo0pa3oBaTeabHbIX Opranu3auuil/ ba3oBblil U yriayOn€HHBIN ypoBHU/
II.A. AmumoB, .M. Komasarun, M.B.TkauéBa, H.E.®énopoaa,
M.U.1la6yaun. — M.: [Ipocsemenne, 2020

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

Anrebpa W Hayasa MaTeMaTU4YecKoro aHanu3a Jlupakruueckue
Marepuasibl kK yueOHuky III.A. AmumoBa u apyrux, 10 kmacc: — M.:
ITpocemenue, 2016

Anrebpa u Hauajga MaTeMaTH4ecKoro aHanuza Jlumaktuueckue
matepuanbl K yueOHuky III.A. AmumoBa u npyrux, 11 xmacc: — M.:
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HMHTEPHET
NHuTtepakTrBHas oOpa3oBaTeiibHas OHJIaH-uIaTgopma https://uchi.ru

DNEeKTPOHHBIE y4deOHBIE MaTepuaibl Uil YYUTENeH U MIKOJHbHUKOB
https://urok.1c.ru

WNHTepakTuBHAs oOpa3zoBaTeabHasI OHJTaH-TUIaTdhOopMa
https://skysmart.ru/online-uroki-po-matematike
['ocynapcTBeHHas oOpazoBarenbHas maTdopma "Poccuiickas

anekTpoHHas mkoja" https://resh.edu.ru/subject/12/5/
['ocynapctBenHas oOpazoBarenbHas maTdopma "bubmuorexka MOII"
https://uchebnik.mos.ru/catalogue?class level ids=5&subject ids=8
Nurepner-ceppuc "SAnnexc.YueOuuk" https://education.yandex.ru
OO6pazoBatenbHbil TopTan https://mathS-vpr.sdamgia.ru
Enunas  xomekumst  nuM@poBBIX  00pa30oBaTENIbHBIX  PECYpPCOB
https://school-collection.edu.ru
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