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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnnlii Kypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OJIHUM W3 Haubojiee 3HAYMMBIX B IPOrpaMMe CpeaHEero oodiiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMHpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUSI MH(OpPMATUKU, OOIIECTBO3HAHUS, UCTOPHUH, CJIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroniuecs OBJIaJIeBaIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HAyKH, KOTOpas (QOpMyJIupyeT CBOH
JOCTHUKEHHSI B MaTeMaTu4yeckoi hopme.

Y4eOHbIl Kypc anreOpbl U Hayal MAaTEMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY /U YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTUS 3KOHOMHUKHU U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIIOIb30BAaTh UX Ul JAIbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpems oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKLMSIMHU aJreOpbl M MaTeMaTH4YeCKOro aHajvi3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTb, JOKAa3bIBaTh
YTBEPKJICHHS ¢ TIOMOIIBIO MHIYKUWW U PacCykAarh NEAYKTUBHO, WCIIOJIb30BaTh
0000IIeHe M KOHKpEeTU3aluio, a0CTparupoBaHWE U aHAJIOTHI, (OpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIIICHHE.

B xoxe u3yueHuss yuyeOHOro kypca «Ainredpa v Havajla MaTeMaTH4YE€CKOro
aHanM3a» OOy4YaroUIMecsl MOJY4YaloT HOBBIA OIBIT PEIIeHHs MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEIILHOTO TIOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENEH pEabHbIX CHUTyaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pEUIeHWH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAayKe U HCKYCCTBE, C
BBIIAIONIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMHu.

VY4eOHbIll Kypc 00JafaeT 3HAYMTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOPBIM peanu3yeTcss Kak 4Yepe3 y4yeOHbI wmaTepuan, CrocoOCTBYIOUIUN
(GbOpMHPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M 4Yepe3 crenuduxky ydeOHOi
NEeSATENbHOCTH, TpeOyromel MNPOJOJDKUTEIBHOM KOHIIEHTPAllMM  BHUMAHMS,
CaMOCTOSATEIbHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] aireOpe M HadajaM MaTeMaTH4eCKOro
aHaJn3a JEKUT ACSITeTbHOCTHBIN NMPUHIUI 00yUYESHHUS.

B crpykrype ydeOHOoro kypca «Auredpa M Hadajga MaTeMaTH4YECKOIrO
aHaJIM3a» BBIIENEHBI CIENYIOIIUE COAepKaTEeIbHO-METOqUUYEeCKue TuHun: «Yucna
U BbIUKCIEHU», «DyHKINU U TpaduKkn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTE€MaTU4YeCKOro aHainu3a», «MHOXkecTBa U Jioruka». Bce OCHOBHbIE



COJIEP)KATEIbHO-METOANYECKUE JIMHUM HW3YYaroTCsl Ha NPOTSHKEHUH JABYX JIET
oOyueHusi Ha ypOBHE CpeIHEero oOmero oopa3oBaHusl, €CTECTBEHHO JOTOJIHSI
Jpyr Ipyra U MOCTENEHHO HACHIMIAsCh HOBBIMM TEMaMU W paszjaenamu. JlaHHbIN
yueOHbI KypcC SBISI€TCS WHTETPATUBHBIM, IIOCKOJIIbKY OOBEeIuHseT B cebe
COJICp)KaHUE HECKOJIbKHX MaTEeMaTHUYeCKUX AWCIWIUINH, TaKMX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMaTHUYECKUN aHAIU3, TEOpUs MHOXKECTB, MaTeMaTU4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM aIlapaToM, Y HUX MOCIeI0BaTeNIbHO popMHUpyeTCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTUYECKyl0 MOJENIb pealbHON
CUTYyallud, IPUMEHSTh 3HaHUS, MOJIy4eHHbIE TIPU U3yYeHHH y4eOHOTO Kypca, JUis
peIIeHus] CaMOCTOSITETFHO C(HOPMYITMPOBAHHONW MAaTeMaTUYECKON 3aJaud, a 3aTeM
UHTEPIIPETUPOBATh CBOU OTBET.

ConepxarenbHo-MeTOoIMYeCKas: JTUHUS «YMcaa W BBIYMCICHUS) 3aBEpIIAET
¢dopmMHpoBaHNE HABBIKOB UCIIOJIBb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTr0 00111ero oopa3zoBanus. Ha ypoBHe cpeanero ooiiero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBHIKOB
palOHaIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJB30BaHUE PA3TUYHBIX
dopMm 3ammcu 4YMcIa, YMEHHUE JeNaTh NPUKUAKY, BBINOJIHATH NPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBbIE BbIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaloIIUMCs MHOXKECTBAa HATypalbHBIX, LEJbIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YWCEN  JIOMOJHSAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJoM H3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M ONepaluu: [JeJIEeHHWE Halelo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIEJIBIX 4YHCEN, O0coOble CBOWCTBa
palMOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METUIECKUE OTMepaIiu, a TaKkxKe
U3BJICUCHUE KOPHS HATYPaJbHOM CTETIEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnaromapsi mocieoBaTeIbHOMY pPACIIMPEHHMIO Kpyra HCIHOJB3YEMBIX 4YHMCENT U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHsS JJISl PEIICHHs Pa3UYHbIX 3a]ad
dbopMupyeTcsi TpeCTaBlIeHNe O €IWHCTBE MATEMaTUKH KaK HayKd W €€ POJjH B
MIOCTPOCHUU MOJIEJICH peanbHOr0 MHUpa, HIMPOKO HCIONB3YIOTCS O00O0OIIeHHE U
KOHKPETH3AIIHSI.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peaju3yeTcs Ha MPOTSHKEHUHU BCETO
oOyueHusi Ha YpOBHE CpelIHero oOmiero oOpa3oBaHHs, MOCKOJIbKY B Kaxua0M
pasgene IIporpamMmbl MpeayCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pesynbrare oOydaromuecss OBJAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHANbHBIX, HPPAIMOHANIbHBIX, TOKa3aTeNbHbIX, JOTapU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB MU CHUCTEM, a Takxke 3ajad,
cofepkaiux mnapaMerpbl. llomydyeHHbIE yMEHHS LIMPOKO HCIIOJIB3YIOTCS TpU
UCClIeJOBaHNH (YHKIUH C TIOMOIIBIO MPOU3BOJHOM, NIPHU PEIICHUH MPHUKIAIHBIX



3a/1ay ¥ 3a/1a4 Ha HaXOXJACHUE HAauOOIbIINX U HAMMEHBIINX 3HAYCHUN (DYHKIUU.
JlanHast conmepkaTeNibHasl TWHUS BKIIIOYAET B ce0s Takke (hOPMUPOBAHHE YMEHUN
BBITIOJIHATH ~ pacy€Tel 1O  QopMynaMm, MpeoOpa3oBaHHsl  PallMOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BbIPAXKEHUU,
COJIepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3yyeHuUro airedpandyecKkoro
MaTepuajia  IPOUCXOJMUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOrO U
a0CTPAKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKU JCTYKTHBHBIX
paccyxaeHui, paboThl ¢  CHUMBOJBHBIMH  (opmMamMu,  MpeacTaBICHUS
3aKOHOMEPHOCTEH U 3aBUCHUMOCTEW B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npeanaraetr d3(PQPeKTUBHbIE HMHCTPYMEHTBHI [UJISl PEIICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJIAHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeTOAMYECKass JUHUA «DyHKIMM W TpaQuKW» TECHO
neperuieTaeTca ¢ JAPYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1Aa€T MOCIEN0BATENPHOCTh U3YUEHNs MaTepraia. M3ydenue cTeneHHou,
MOKa3aTEeNbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIINIA, UX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (PDYHKIUU IJIs perieHus 3a7ad U3 APYTUX YUeOHBIX
IPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM AHAIU30M,
Tak U C PEIICHHWEeM YpaBHEHUI U HepaBeHCTB. [lpu 3TOM Oosbllloe BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMUA BEJIMYMHAMU, HCCJIEAO0BaTh MOJyYyeHHble (YHKIUU, CTPOUTHh HX
rpaduku. MaTepuan 3Toi colepKaTeIbHON JIMHUK HaIleJIeH Ha Pa3BUTUE YMECHHM
U HaBBIKOB, IO3BOJISIIOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHor dopme: aHATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyueHwue
CIIOCOOCTBYET Ppa3BUTUIO  AJNTOPUTMUYECKOTO MBIILUIEHUS, CIOCOOHOCTH K
00O0IIEHUIO U KOHKPETHU3ALINH, HCTI0JIb30BAHUIO AHAJIOT .

ConepxartenbHas nuHusi «Hadanma mareMaTM4ecKoro aHajau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYyr KaKk MaTeMaTUYECKHX, TaK U MPUKIAJAHBIX 3aj]ad,
JIOCTYIHBIX OOYYaroIIMMCS, TaK KaK Yy HHUX MOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpa@uKyd  CIOXHBIX (YHKIHA, ONPEACNATh WX HAWOOJBIINE W HAUMCHBIINE
3HAQYEHMS, BBIYUCIATH IUIOMAAu (Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTHU U
YCKOpEeHHUsl IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MO>XHOCTH TOCTPOEHUS MATEMAaTHYECKUX MOJENIEN pealbHbIX CUTYyalHi,
MO3BOJIAET HAXOJWTh HAWIyYIIee pEUIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMATIbHO-)KOHOMUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHalnu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMANIbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU paCloO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE M HcKkyccTBe. OOydarouiuecs y3HaKT O



BBIIAIOIIMXCSI pe3ysibTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHo-MeTOIMUECKas JIMHUA «MHOXECTBa M JIOTHKa» BKIIIOYAET B
ceOs DJIEMEHThl TEOPUUM MHOXKECTB M MaTeMaTH4ecKoW JOruku. TeopeTuko-
MHO>KECTBEHHBIE MPECTaBICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MAaTEMATHKHU
U TpeiaraloT Hambosiee yHUBEPCATbHBIA S3BIK, OOBEIMHSIONIMA BCE pa3Ieibl
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBI W MX MPWIOKEHUs B eauHoe uenoe. IloaTomy BaxkHO nath
BO3MOXKHOCTh 00y4YaromeMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTeMaTUKH M HCIOJb30BaTh €ro JJs BBIPAXKEHUS CBOUX MBICIIEH.
Jpyrum BaXXHbIM [pPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT NpU3HaTh
CBOMCTBEHHYIO €M CTpOTrOCTh OOOCHOBaHHMI U CJEJIOBAaHUE OIpeneIEHHBIM
IpaBuWiaM  I[OCTPOECHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEMaTUYECKON JIOTMKM CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
oOy4Jaromuxcs, N03BOJISIET UM CTPOUTHh CBOM PACCY’KJIEHUS HAa OCHOBE JOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIILICHUSI.

B yuebHOM Kkypce «Anrebpa M Hayaja MaTeMaTUYECKOrOo aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJAEIUPOBAHHUSA, KOTOPbIE NPU3BaHbI
ciocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHSI MOJENe peabHBIX
CUTyalluil, HCCIENOBaHUS 3TUX MOJEJNEH C IOMOUIbI0 amnmapara aareOpsl U
MaTEMaTUYECKOr0 aHajiu3a, WHTEPHpPETAlMH MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJIaHUA BIUIETEHBI B KAXK/IbII U3 Pa3JeoB IPOrPaMMBbl, IOCKOJIbKY BECh MaTEpHAIl
y4eOHOro Kypca IIMPOKO HCIOJB3YEeTCs AJsl PelleHUs NpUKIagHbIX 3amad. [lpu
pEIIEHNN  peaNbHBIX  IPAKTHMYECKUX  3adad  oOydarluuecs  pa3BUBAIOT
HAO0JIIOAATENIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATh  MpoOJeMy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJHBIX 3ajad
OpraHu3yeTCs B IPOLECCE U3YUEHHS BCEX TEM YUeOHOTo Kypca «AnreOpa 1 Havyasa
MaTEMaTUYECKOTrO aHATIU3a».

Ha wusydyenme yueOHOTO Kypca «AnreOpa W Hayajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Hegento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Yucaa v BBIYMCICHUA

Pannonanpapie uncia. OOBIKHOBEHHBIC U JECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. IlpumeHenue apoOedt U MPOIEHTOB JUIS
pelIeHus IPUKIIAIHBIX 3a7a4 U3 Pa3IuyHbIX OTPACiICH 3HAHUM U PeajbHOU JKU3HMU.

[eWicTButenbHple 4uchna. PanuoHanbHblE W UPpAUMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanuy ¢ JICUCTBUTEIbHBIMH  4YuclaMd.  Momyib
JEUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [IpuOmmk€HHbIE BHIYMCICHHUS, TIPAaBUIIa
OKpYTIJIEHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUH.

Crenenp c uenbiM nokaszaresniemM. buHoM HprooTona. Hcenonb3oBaHue
MOAXOSIIEH (OPMBI 3aMUCH ACUCTBUTEIBHBIX YUCEN JJIsI PEIICHUS TPAKTUYECKUX
3a/1a4 U MPECTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHU U €T0 CBOMCTBA.

CreneHp € pauMOHaJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICMCTBUTEIILHBIM MMOKAa3aTEJIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HaTypaJibHbIE
JorapuMsbl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHS. PaBHOCUIIBbHBIE ypaBHEHUSI M ypaBHEHHUs-clencTBus. HepaBeHCTBO,
pellIeHnE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS MENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPABEHCTB. MHOro4jieHbl OT OJIHOW IepeMeHHOW. JleneHne MHOTrouYJieHa Ha
MHOIO4YJIEH ¢ ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMU
kod(pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMNX CTEIIEHU U KOPHH.

HppaunonanbHbie ypaBHEHUSI. OcHOBHbIE METO/IbI pelieHus
MPPAlMOHAIBHBIX YPABHEHUMH.

[TokazarenbHble ypaBHeHUS. OCHOBHBIE METOJIbI PEIICHUS MOKA3aTEIbHbBIX

YPaBHEHHUM.

[IpeobpazoBaHuEe BRIPAKECHUH, COJIEPKAITUX JIOTAPUPMBI.

Jlorapudmuueckue YpaBHEHHS. OCHOBHbIE METO/IbI pelIeHus
JorapuMUYECKUX ypaBHEHUH.

OcHOBHbIE TPUTOHOMETPUYECKUE bopMyIIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUI. PellleHne TPUroHOMETPUUECKUX YPABHEHU .



Pemenne cucrem JIMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHUI. OrnpenenuTenb MaTpullbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE ONMPEACIIHUTEINS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIAIHBIX 33/ad C MOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccrnenoBaHne NOCTPOEHHOW MOJEIU €
ITOMOIIBIO MaTPHI] U ONIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIEN PEealbHOM CHUTyalud C MOMOIIBIO
YPAaBHEHHUW W HEPABEHCTB. lIpuMeHEHHE ypaBHEHHN U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 Pa3IU4YHBIX 00JacTel HAyKW M pealbHOU
KU3HU.

DOyHKUNHU U TPaPuKn

@Oynkuus, crnocoObl 3afanus GyHKIUU. B3anmHO o0paTHbIe (QYHKIMH.
Komnosummst gyskiuit. 'paduk  QyHkimu. DOnemeHTapHble MNpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOnacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHknum.
[TpomexxyTku 3HaKomocTosTHCTBA. UETHBIC M Heu€THBIe GyHKIMH. [leprognueckue
bynkuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonpiee u HaumMeHbliee 3Ha4yeHus1 GyHKIIMHU HA POMEXKYTKE.

Jluneiinasi, KBajpaTuyHasi W ApOOHO-TMHEWHAs (PYHKIUU. DIeMEHTapHOe
UCCJIeIOBAHUE U MTOCTPOEHUE UX IpadUKOB.

CreneHHas (yHKUMS ¢ HATypaJbHBIM U 1IENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHW Kak (GyHKIUA OOpaTHOU
CTEINEHU C HATYPaJIbHBIM [TOKA3aTEIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIHH, UX CBOMCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 1715 pelIeHUs] ypABHEHUH.

TpuroHoMerpuueckass OKpYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIMI YUCIOBOTO apryMEHTA.

QOYHKIMOHAIIBHBIE 3aBUCMMOCTH B pEANBHBIX MPOLECCAX U SBICHUSAX.
['pacduku peanbHbIX 3aBUCUMOCTEHN.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHWs IIOCJIEJOBaTENbLHOCTEH. MeTon
MaTeMaTU4eCKON VHyKIUH. MOHOTOHHBIE u OrpaHUYECHHbIC
MOCJEeA0BaTENbHOCTU. VICTOpHST BO3ZHHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalM3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U1 TeoMeTpruuecKas rmporpeccuu. beckoneuHo yObIBaroias
reoMerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH MeOMETPUUECKON
MIPOTrpeCcCud. JIMHENHBIA U SKCOHEHIMAIBHBINA pOCT. Yucio €. @opmyia ClI0KHBIX
NpoueHTOB. Mcnonb30BaHWE NPOTPECCHMU I PELICHUS PEajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadgukoB ¢yHknuid. CBoicTBa (yHKIMA HENMPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pEILICHHS HEpaBeHCTB. l[IpuMeHeHHe CBOWCTB HENMPEPBIBHBIX
byHKUIMIA 15 peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHrne, reOMEeTPUIECKUN 1
¢busnyecKuil CMBIC MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky GpyHKIMN.

[IpousBoanble  3nemeHTapHblX  (QyHKuuid.  IIpousBoaHass ~ CyMMbl,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIHIA.

MHoxkecTBa M JIOTHUKA

MHoOX€ecTBO, omnepauudd HaJ MHOXXECTBAMM M HUX CBOWCTBa. JlMarpammsl
Oiinepa—Benna. I[IpuMeHEHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara JJis
ONMCAHMS PEANbHBIX MPOLECCOB M SBJIICHWW, NPH PELICHUHM 3aJad M3 JPYTUx
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHMS.

11 KJIACC

Yucjia 1 BBIYUCTICHUA

Harypanbubie u nenblie yncna. [I[pumMeHeHrne Npu3HAKOB JIETMMOCTH LEIbIX
quces, HauOonpmui obumid nenutens (nanee — HOJl) m HamMeHblnee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pereHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kowmmnekcuple uucna. AnreOpawdeckass U TPUTOHOMETpUYECKas (POpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKue orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEJI Ha KOOPAWMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJI JIJIsl PelIeHusT PU3NIEeCKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma ¥ COBOKYNHOCTh YpPaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH ¢  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpU4eCKUX HEPaBEHCTB.

OCHOBHBIE METOABI PEIIEHUS TIOKA3aTeIbHBIX W  JIOTapU(PMHUYECKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIMHOCTEH paluOHaIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(IMUUYECKUX YPABHCHH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumMeHeHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/Jad M3 Pa3Iu4HbIX 00JIaCTe HAyKM M pPEATbHON
YKU3HH, NHTEPIPETALMS MOJTYyYEHHBIX PE3YJIbTaTOB.

DyHKIUY U TPaPUKHU

I'padpux kommoszumuu QyHkuii. ['eomerpuueckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre PyHKIUHU, UX CBOMCTBA U FPAPUKH.

['padmueckre mMeTOmbl pelIeHHUs YpaBHEHHWM M HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHNUS 3a/1a4 C TapaMETPaAMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIMN i HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUIEHUHW 3a]ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Havana MaTeMaTH4eCcKOro aHaJIM3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxaenue  HauOonbIIEro WM HAUMEHBIIEro  3HAYEHUU
HENPEPBHIBHON (YHKIIMH HAa OTPE3KeE.

[IpumeHeHne NpPOU3BOJHON [UIsl HAxXOXKJEHHS HAWIY4ylIero peuieHus B
NPUKIIAIHBIX 33/ladax, ISl OMNPENENICHHS CKOPOCTH M YCKOPEHHS Ipolecca,
3a1aHHOTO (DOPMYIION WK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna Haxox1eHus epBOOOPa3HbIX.

WNuterpai. ['eomerpuuecknit CMBICJI VHTErpania. Brruucnenune
oTpeNeNI€HHOro uHTerpaia mo ¢popmysie Heiorona-JleiOuura.

[IpumeneHnue wHTErpanga s HAXOXKIEHUS IUIOWAZEeH MIOCKUX (GuUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsr pemenuit auddepeHmanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX MPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHECHUU.



I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBIILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUaIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aHMOJICMICTBOBATh C COLMAIBbHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKTaHCKOM HIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCUICKOW MAaTEMAaTHWKHU, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKECHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYTrMX HayKaX, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUA, 3TUYECKOTO TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
IPUMEHCHUEM JOCTH)KCHUW HAYKH W JIESITEIBbHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg AICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1a4, PEIICHUHN, PacCy IACHUN, BOCIPUUMYNBOCTD
K MaT€MaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
WHTEpecax 3JI0pOBOTO M 0e30MmacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATTAHCUPOBAHHBIA PEXKUM 3aHITHUN U
OTJIbIXa, peryisipHas (u3nuecKkass aKTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATENbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuHbiM  chepaM  TPOoPECCHOHATBHON  JNESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymel mpodeccur U pearnu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC ILIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEU >KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH PAKTUYECKUX 3a/1a4 MaTEMATUYECKOW HAIPaBICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHYECKUX MPOoOIeM, OpUeHTAIUS
Ha TPUMEHEHHE MATEMATHYEeCKUX 3HAHUU IS peuieHus 3agad B 00JacTu
OKpY>Karollel Cpelibl, IJIAHUPOBAHUE IIOCTYNKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEICTBUM JJIsI OKPYKAIOIEN Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH HW  OOINECTBEHHOW  MpPAKTUKH, I[MOHUMaHUE
MaTEMaTUYECKOM HayKH Kak c¢epbl 4YeJOBEHYECKOM AesTeNbHOCTH, STaroB €€
pPa3BUTHA M 3HAYUMOCTH JUIsl Pa3BUTHS LMBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypol Kak CpEJCTBOM TMO3HAHHUS MHPA,
FOTOBHOCTh OCYUIIECTBIISATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO0 JESTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue aAecTBUs:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATHYECKUX
OOBCKTOB, TIOHATWH, OTHOIICHWA MEXIy TOHATUAMH, (HOpPMyIHpOBATH
OTIpEJICIICHHS TIOHATHH, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(DHUKAINH,
OCHOBaHWSI 17151 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIMpOBaTh M  NPEOOpPa3OBBIBaTh  CYXKJICHHS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAONIOJACHUIX W YTBEPXKICHUSX, MpeIjiaratb KpUTCPHUH IS
BBISIBJICHUST 3aKOHOMEPHOCTEH ¥ MPOTUBOPCUHIA;

JIenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKICHUN
(IpsiMBIC U OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIHI;

BBIOWpATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEIICHHs, BbIOMpaTh HamOoJee MOAXOMANIMA ¢ y4ETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

WCIIOJIb30BATh BOIPOCHI KaK WCCIIENOBATEIHLCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpoOIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJITAHUPOBAHHBINA SKCTIEPUMEHT, HCCIICIOBAaHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBJICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMH,

CaMOCTOATENHHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO pe3yibTaTam
NPOBEIEHHOTO  HAOJIIOJIEHMS, UCCIIEIOBAaHUS, OLIEHUBaTh  JIOCTOBEPHOCTh
MOJIYUYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHMUI;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE IMPOIECCa, a TaKKe BBIJIBUTATH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBIIBIIATH ACHUIINTH HHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a9H;

BBIOMpPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH WHOOPMAIUIO PA3JIUYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUPOBAaTh HH(POPMAIIMIO, TPEJCTABIATh €€ B PA3NIMUHBIX (PopMax,
WTIOCTPUPOBATh TpadUyuecKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE YUeOHbIe TelCTBUSA

OoOmenmue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIIOBHSIMU H
HEeJasIMH OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBIPaXKAaTh CBOIO TOYKY 3pPECHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJauH,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yibTaT;

B X0JIe OOCYXXJICHHS 3aJi1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEMHI,
npoOJjieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh UJEH, HAIleJIEeHHbIE Ha TIOHMCK
pelIeHusl, COMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSIMU JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3IMYMe M CXOJCTBO TO3UIMNA, B KOPPEKTHOU (opme
bopMyJIHpPOBATH pa3HOTIIACHS], CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3YJIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBAHMUS,
MIPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4E€TOM 3ajad
MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranuzamnus:

COCTaBJISATh ILJIaH, aITOPUTM PEIICHUS 3a/1a4d, BRIOMPATh CIIOCO0 peIieHus ¢
Y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIbHOW  pediekcnn KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJCTh
crioco0amMu CaMOMPOBEPKHA, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa pEIIeHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

MPEABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPHU PEIICHUU 3aa4H,
BHOCHUTh KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HAWJICHHBIX OMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa N U YCIOBUSAM, OOBSICHATH IPUIHHBI
JOCTUKEHUS WIM HEJOCTHKEHHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIHUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eSITEJIbHOCTD:

MOHUMAaTh M MCIIOJIL30BaTh MPEUMYILECTBA KOMAaHJAHOM M WHJMBHUIYyaJIbHOU
paboThl TMpU pelmIeHHH Y4YeOHBIX 3ajay, NPUHUMATh I€Jdb COBMECTHOM
JeATeIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThI, pacrpenessTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKJIaTh TMIPOIECC M pe3yJbTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIC€ IITYPMBD» M HHBIC), BBIIIOJHATH CBOK 4YacTh pPabOTBHl U
KOOPJAWMHUPOBATh CBOW JCHCTBHS C JPYTMMHM 4YJ€HAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kjacce oOyyaromuics MOJYYHT CIIEIYIOLIUE
IpeIMETHbIE PE3yJIbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpaMmbl yueOHOIro
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHAIN3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOJIHO OIEpPUPOBaTh MOHATHUSMHU: PAIMOHAIBHOE YHCIO0, OECKOHEeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YMCIO, MHOXECTBA
palMOHABHBIX U IEUCTBUTENIbHBIX YMCEI, MOJYJIb IEHCTBUTEIHLHOTO YHUCIIA;

OPUMEHATh JIpoOM M NPOLEHTHI JUIsl pPEIICHUS NPHUKIaJHbIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOMU KU3HU;

MPUMEHSTH MPUOIKEHHBIE BBRIUMCICHUS, IPABUJIA OKPYTIICHUS, PUKHUIKY U
OLICHKY pe3yJibTaTa BbIUNCICHUMN;



CBOOOIHO ONEpUPOBATH IOHATHUEM: CTEHNEHb C IEJIbIM IIOKAa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YMCEN AJISl PeIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEIACTABIICHUS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO ONEPUPOBATH TMOHATUAMM: JIOTapu(dM YuCHa, JECATUYHBIE H
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHIE€HC
YHUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaBEeHCTBA:

CBOOO/IHO ONEPUPOBATh NOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PELICHUS pPAUUOHAIBHBIX M JIPOOHO-
pPAlMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUIS PELICHUS
HEPaBEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH C LEIbIMH KO3(p(UUUEHTAMH, KOPHM MHOTOWIEHA, HPUMEHSATh
JICJICHME MHOTOWIEHA HAa MHOT'OYIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUISl PELIeHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 KM €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHACICHHUS €r0 3HA4YeHUs,
IPUMEHSTh ONPEACIIUTENIN Uil PELIEHHUs CUCTEMbl JIMHEHWHBIX yPaBHEHMWH,
MOJIEIIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOILBI CUCTEMbI JUHEHWHBIX YPAaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MAaTPULl U OIPEAEIUTEIIEH,
WHTEPIIPETUPOBATH IMOJTYYEHHBIN pE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBHM C KOPHSIMH [UIsl I[peoOpa3oBaHUs
BBIPAKCHUM;

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAIIBHBIM II0KAa3aTeIIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpazoBaHus
J0rapu(pMUYECKHUX BBIPAKEHUN;

cBOOOJIHO OMEpUPOBATh MOHATUSMU: HppAIOHATbHBIC, MOKa3aTelIbHbIE U
Jorapu(MHUYECKHEe YpaBHEHHUS, HAXOAUTh UX PELICHUS C IIOMOIbIO PABHOCHIIbHBIX
[IEPEXO0I0B WIIA OCYLIECTBIIAA IPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CcBOOOJIHO ONEpUpPOBaTh MMOHITHEM: TPUTOHOMETPUUECKOE YpPaBHEHHE,
OPUMEHSATh  HeoOXoaumble  (HOPMYJBI  JUJIi  PEIIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIENU C MCIIOJIb30BAHUEM alllapara ainreopsl.

DyHKIUN U TPaPUKU:

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (DYHKIIUH,
B3aMMHO O0OpaTHble (QYHKUMH, KOMHIO3UIMUs (QyHKUMHA, Tpaduk QyHKOIUH,
BBITIOJTHATH dJIEMEHTapHbBIC TpeoOpa3oBaHus rpadukoB (PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: OOJACTH OINPEAETICHUS U MHOXECTBO
3HaYeHUN QYHKIMH, HYJIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (YHKINUH,
nepuoanydeckre (GyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAUMEHBbIIEe 3Ha4YeHHEe (QYHKINH Ha
IPOMEKYTKE;

CcBOOOJIHO OIEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHUS C HATYPaJbHBIM U
HelbIM ToKazareneM, rpapuk CTeneHHOW (YHKIMHM C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHH Kak (PyHKIMH OOpaTHOW CTENeHH ¢
HaTypaJIbHBIM MOKa3aTeleM;

ONEepUPOBaTh MOHATUAMHU: JIMHEHHAas, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GyHKLNH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TOCTPOEHUE UX TpaUKOB;

CBOOOIHO OMEpUPOBATh MOHATHAMH: TOKa3aTelbHas M JorapudmMuyeckas
GbyHKIIMHA, WX CBOWCTBA W TpaduKH, HMCIOIH30BATh MX TpapUKHA IS pErIeHUs
YPaBHEHHUI;

CBOOOJTHO OMEPUPOBATh TMOHATUSIMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
oIpe/ieTIeHNe TPUTOHOMETPUUECKUX (QYHKIUI YUCIIOBOTO apTyMEHTa,;

UCTIIONB30BaTh Tpaduku GyHKIMH Ui HCCIEAOBAHUA MPOIECCOB U
3aBHCUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTHX YYeOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXK/y BETUUMHAMU;

Hauajia maTeMaTH4eCKOT0 aHAJIM3a:

CBOOOJTHO OMEpUpPOBATh MOHATHIAMU: apumeTHUecKass U TeOMeTpUyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi T€OMETPUYECKasi MPOTPECCHs, THHEWHBIN U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM IS PELIEeHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO ONEPUPOBATH MOHATUSIMH: MTOCIIEIOBATENBHOCTb, CIIOCOOBI 3a/1aHUS
NOCJIEIOBATENIbHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIEJOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXJEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJHO ONEpPUPOBATH MOHATHUSIMH: HENpPEpPbIBHbIE (PYHKUHUU, TOUKH
pa3pbiBa rpaduka pyHKINHA, aCUMIOTOTHI rpaduka QyHKINHM;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKLHS, HENpepbiBHas Ha OTPE3KE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH AT pEeLICHHs 3a/1a4;

CBOOOJIHO OINEpHpPOBaTh MOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
byHKIMHU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh TPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMU
IBYX (PYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM st
peleHus 3anad.

MHokecTBa U JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSMHU: MHOXECTBO, ONEpalMi  Haj
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisi ONUCaHUs PeajbHbIX
IPOLIECCOB U SIBJICHUH, IPH PEILICHUHU 33]1a4 U3 JIPYTUX yYeOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUIAMH: OIpPECICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOyd4arouuiics MOTYYUT CIIETYIOUTUE
NpeIMETHbIE PE3yJbTAaThl MO OTACJIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHATN3a»:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBaTh MOHSATUSMHU: HATypajlbHOE U 1LEJ0€ YHUCIIO,
MHOKECTBA HAaTypaJbHbIX U LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTH
uensix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ad, IPUMEHSTh
anroputm EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka IO MOJYJIIO, 3aluChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX IO3UIIUOHHBIX CUCTEMAaX CUUCIICHMUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE 4YHCia B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBINOIHATh apU(PMETHUECKUE ONEepalid ¢ HUMU U
n300pakaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHHs U HEPaBEeHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHITUSMH: HPpPALUMOHAIIbHBIC, TOKa3aTeIbHbIE U
JorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX MTEPEXOJIOB;

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pEUICHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO ONEPUPOBATH TMOHATHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MNPUMEHITh  HEOOXOJIMMbIe  (QOPMYJbI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMbBI U CUCTEMBbI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN 1 HEPABCHCTB;

pemarb pallOHAJIbHbIE, HMppaloOHaIbHEIE, IIOKa3aTelbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKale MOYJIA U apaMeTpBbl;

MPUMEHSTH TpaduuecKre METOABI I PEIICHUS] YPaBHEHUH ¥ HEPABEHCTB, a
TaKKe 3ajJlay ¢ napaMeTpaMy;

MOJICJIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe ainreOpbl, COCTABISTH
BBIDQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJ1ayH,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIETUM C MCIOJIb30BAHUEM afiapara anreopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpaduKH KOMIO3UIUMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TE€OMETPUYECKHE o0Opa3bl YpaBHEHHMA UM  HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJTHO ~ OINEpPUPOBATh TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPUUECKUX
byHKIH;

NPUMEHITh (YHKIUU JJI1 MOJICIUPOBAHUS U MCCIEAOBAaHUSA pPealbHbIX
IIPOLIECCOB.

Hayvasia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl HCCIEOBaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HAXOJUTh HaOOJbIIIee U HAMMEHbIIEE 3HAUCHHS (PYHKIIMU HEPEPHIBHOM Ha
OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4lIEero pELICHUS B
MPUKJIAOHBIX, B TOM 4YHUCJIE COLUUAIBHO-DKOHOMUYECKUX, 3aJayax, i
OTIPEJICJICHHUs] CKOPOCTH W YCKOPEHHWs Ipoliecca, 3aJaHHOro (QopMyson Wiu
rpagukom;



CBOOOHO OMEpHUPOBATH TOHATHIMH: TEPBOOOpa3Hasi, OMpPEHCIEHHBIN
WHTETpajl, HAXOJWTHh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIUHA UM BBIYUCIATH
unTerpan no gpopmyne Hetotona-Jleionuna;

HAXOJWTH IJIOMIA/IN TUIOCKUX GUTYP U OOBEMBI TEJT C TOMOIIBIO0 HHTETPAJIA;

UMETh TPEJCTaBICHUE O MaTEMaTHYCCKOM MOJCIUPOBAHUU Ha TMpUMEpe
coctaBiieHus T PEepeHITNATBHBIX YPAaBHCHHI,

perath TPUKJIaAHBIC 3a7a4d, B TOM YHUCJE COIHMAIBHO-d)KOHOMUYECKOTO U
du3nyecKoro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaIHN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  IMpaxruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

MHOXECTBO IEHCTBUTEIIBHBIX YHACEIL.

MHorounensl. PanimoHanbpHble ypaBHEHHUS U 24 1

HepaBeHCTBA. CHCTEMBI IMHENHBIX

ypaBHEHUH

Oynkiun u rpapuku. CreneHHas QyHKIHS C 12 1

LIEJIBIM T10Ka3aTelIeM

Apudmernueckuii KOpeHb N-0if CTETeHN. 15 1

WppannonanbHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. [lokasarenbHble 10 1

yYpaBHEHUs

Jlorapudgmuueckas QyHKIIUS. 18 1

Jlorapudmuueckre ypaBHEHUs

TpuroHomeTprudeckue BoIpaXXeHNs U 29 1

yYpaBHEHUs

[TocnenoBaTenbHOCTH M MPOTPECCUH 10

Henpepeieabie pynkuuu. [IponszBoanas 20

[ToBTOpenue, 06001IeHNE, CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypesI

UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1

IPOM3BOTHOU

[lepBooOpa3Hast 1 UHTETPa 12 1

I'paduku TpuroHOMEeTpHUECKUX () YHKITHHA. 14 1

TpuroHomeTpuveckne HepaBEHCTBA

WppanuonansHbie, MOKa3aTeNbHBIE U 24 1

JorapupMUIECcKie HEPaBEHCTBA

KommuiekcHble uncna 10

HatypanbHble u 1ienbie gncia 10

CucteMbl pallMOHATIBHBIX, UPPALIMOHATIBHBIX

MIOKA3aTeIbHBIX U JIOTapu(pMUUECKUX 12 1

ypaBHEHUH

3ana4y ¢ napaMeTpamu 16 1

[ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 16 )

3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0






IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypora Bcero Koutpoabupie  Ipakrueckue fsyqelmﬂ 26[()1;I;OB3T6JIBHBIQ
padoThI padoThbI pecypes:
1 MHoecTBO, Oniepaluy HaJl MHOKECTBAMU 1
U UX CBOIICTBa
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHre TeopEeTUKO-MHOKECTBEHHOTO 1
arnmapara s pelieHus 3a1a4
Panronanbsubie yncna. OOBIKHOBEHHBIC U
4 JIECATUYHBIEC IPOOHU, TIPOIICHTHI, 1
OecKOHEYHbIE TIepuoANYECcKre Apoodu
Paronaneubie uncna. OOBIKHOBEHHBIE U
5 JECSTUYHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEYHbIE TIEPHOMUECKUE TpodH
6 [Tpumenenue npobeit u MPOLEHTOB s 1
pelIeHns NPUKIIaJHBIX 3a7a4
7 [Tpumenenue apoOeii U MPOLEHTOB IS 1
pelIeHs IPUKIAIHbIX 3a7a4
8 JleiicTBuTeNbHBIC YKcia. PaimonanbHbIe U 1
MppaloHaIbHbIC YKCIIa
9 Apudmernueckue onepanum ¢ 1
JEHCTBUTENbHBIMU YUCIIAMU
10 Mopaynb A€MCTBUTENBHOTO YUCIIA U €T 1

CBOHCTBA



11

12

13

14

15

16

17
18

[TpubmkE€HHBIE BHIYUCIECHUS, TPaBUiIa
OKpYTJICHUS, IPUKUIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

OCHOBHBIE METO/IbI PEILIEHUS LEBIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIIEHHUS LETBIX U
JIpOOHO-PaLMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LETbIX U
JIpOOHO-paLIMOHANIbHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOrouieHs! OT OJHOU NEPEMEHHOM.
Jlenenne MHOTouI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ HeabIMi KO3 GULIMeHTaMH.
Teopema Buera

Pemienue cuctem JIMHEHHBIX YpaBHEHUM

Pemenne cuctem JIMHENHBIX ypaBHEHUI

19

Marpuiia cucTeMbl JTUHEUHBIX YPABHEHUH.
Onpenenuresib MaTPUIbI 2X2, €T
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS

20

21

Onpenenuresib MaTPUILBI 2X2, €ro
T€OMETPUUYECKUI CMBICIT U CBOICTBA;
BBIUHCJICHHUE €T0 3HAYEHUS

[Ipumenenue onpenenuTes s PEIICHHS
CHUCTEMBI JINHEHHBIX YPaBHEHU



22

23

24

25

26

27

28

29

30

Pemenne nmpuknagHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHCHU

Pemenne mpukiagHbIX 3a/1a4 C TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUI

KontponbHas pabota: "PannonanbHeie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

OyHKIMA, CIOCOOBI 3a1aHusT (PYHKIIUU.
B3aumuo oOpartusie ¢pynkunu. Kommnosumms
byHKIUI

I'paduk pynkuuu. SnemMeHTapHbIC
npeoOpa3oBanus rpadukoB GyHKINI

O06nacTh onpeAesieHus] © MHOYKECTBO
3HaueHni pynkuu. Hynu Gyskmmm.
[TpoMexyTkH 3HaK MOCTOSTHCTBA

YérHble 1 HeUETHBIC (PYHKIINU.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH ()yHKIIMU

MaxkcuMyMBbl 1 MUHUMYMBI ()YHKIIHH.
HawuOonpIiee 1 HauMeHblIee 3HAYCHNE
(GYHKIIMHM Ha IPOMEXKYTKE

Jlunelinas, kBaapaTuyHas U ApoOHO-
TUHeWHas QyHKIUN

31

32

DJeMeHTapHOe UcCieI0BaHue U
MOCTPOCHUE TPAPUKOB ITHX (PYHKLIUH
DJIeMEHTapHOE UCCIIeIOBAaHUE U
MOCTpOeHUE TpaduKOB ITUX QYHKIUI

33

Crenens ¢ OCJIBIM ITIOKA3aTCIICM. bunom



Hrrotona

CreneHb ¢ LIEJIBIM ITOKa3aTeleM. buaom

34 HeroTona
CrenenHast QyHKIUS C HATypATbHBIM U

35 LeJIbIM IOKa3aTeneM. E€ cBoiicTBa 1
rpapux

36 Kontponbhas paborta: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadgux"

37 ApudmeTraeckuii KOpeHb HATYpPaTbHOU
CTEIEHHU U €ro CBOKCTBA

38 Apudmerndeckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [Tpeobpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
COJIepXKaIIUX CTEIIEHU U KOPHU

40 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIA,
CoJIeprKalIiX CTENeHH U KOPHU

41 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHHIA,
COJIEpIKAINX CTETICHH U KOPHU
WppanmonansHeie ypaBHeHU. OCHOBHbBIE

42 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
Uppanmonansueie ypaBHeHHs. OCHOBHBIE

43 METO/IbI PEIICHUs UPPATUOHATIBHBIX
ypaBHEHUH
Uppanmonansusie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHHS UPPAMOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT



UppaAlMOHATILHBIX YPaBHEHHM

PaBHOCHIIBHBIE IEPEXOBI B PEIEHUN

46 UppaMOHATILHBIX YPAaBHEHHN

47 PaBHOCUIIBHBIE TIEPEXO/IbI B PELICHUU
UpPPaMOHATIBHBIX YPAaBHEHUN

48 PaBHOCHIIBHBIE TEPEXObl B PEIICHUH
UppaLMOHATIBHBIX YPAaBHEHUN
CaolicTBa U rpaguK KOpHsI N-Oi CTENEeHU

49 Kak (PYHKIIMM OOPaTHOM CTEICHHU C
HaTypaJbHbIM [10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN

50 Kak (PyHKIIMH OOPaTHOM CTETECHHU C
HATYpaJbHBIM ITOKa3aTelIeM
Konrponsnas pabdora: "CpoiicTBa u rpadux

o1 KOpH: N-0H crenenu. MppannoHanbHble
ypaBHeHus"

59 CreneHb ¢ palMOHAJIbHBIM [IOKa3aTeIeM U
e€ CBOMCTBA

53 CreneHb ¢ pariOHAIBHBIM MTOKa3aTeIeM 1
e€ CBOMCTBA

54 CreneHb ¢ palioHAIBHBIM MTOKa3aTeIeM U
e€ CBOMCTBA

55 [Toka3zarenbHas ¢pyHKIMSA, €€ CBOMCTBA U
rpapux

56 Hcnonb3oBanue rpaduka GyHKINUN AT
pelIeHUs] ypaBHEHU

57 Hcnonb3oBanue rpaduka GyHKINUN A7

peuIeHusl ypaBHEHU I



IloxazaTennHBIE YpaBHCHUA. OCHOBHEBIE

58 METO/TbI PEIICHHUS TTOKA3aTEIbHBIX 1
ypaBHEHUH
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE
59 METO/Ibl PEIICHHS TOKA3aTEIbHbIX 1
YpaBHEHUH
oKasarenbHble ypaBHEeHUS. OCHOBHBIC
IT y O
60 METO/Ibl PEIICHHSI TTOKa3aTeIbHBIX 1
ypaBHEHUH
61 Konrponbnas padora: "[lokazaTenbHas 1
¢dbynkuus. [TokazarenpHble ypaBHEHUS"
orapudm uucna. CoiicTBa jorapupma
62 JI C 1
63 Jlorapugm umncna. CBoicTBa Jorapudpma 1
orapudm uucna. CoiicTBa jorapupma
64 JI C 1
65 JlecaTHYHBIC U HATYpaAJIbHBIC JTOTAPUPMBI 1
€CATHYHBIC U HATYpaJIbHBIE IOTapUPMBI
66 1
67 [TpeobOpazoBanue BBIpaKEHUH, COIEPKAIIIX 1
JorapuQmbl
68 [TpeoOpa3oBaHue BRIPAXKEHHA, COIEPIKALITIX 1
norapudmbl
69 [TpeoOpa3oBaHue BBIPpAXKEHHA, COIEPIKALTUX 1
JorapuQmbl
70 Jlorapupmuueckas pyHKIMs, €€ CBOWCTBA U 1
rpaduk
71 Jlorapudpmuueckas ¢pyHKIus, €€ CBOWCTBA U 1
rpadux
79 Hcnonb3oBanue rpaduka GyHKIUN A7 1

peluIeHus ypaBHEHU I



Hcnons3oBanue rpaduka QyHKIUN AJs

3 peLIeHUs ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

74 METO/IbI PEIICHHS JIOTapUPMUIECKUX
YpaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

75 METO/Ibl pelIeHus JorapuPMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

76 METOBI pEIIeHUs ToTapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
JOrapupMHUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TEPEXObI B PEIICHUH
JorapupMHUUECKUX ypaBHEHUN

79 Konrponsnas pabora: "Jlorapudmuueckas
¢ysknus. Jlorapupmuueckre ypaBHeHUs"

80 CuHycC, KOCHHYC, TAHI'€HC U KOTAHI€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTaHI€HC
YHCIOBOIO apryMeHTa

82 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC
YHUCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC
YHUCIJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 ofpeielIeHue TPUTOHOMETPUUYECKUX

(YHKLNI YUCIOBOTO apryMeHTa



TpuronomeTrpuyeckas OKpyXHOCTb,

85 oTpeieNIeHue TPUTOHOMETPUIECKIX 1
(GyHKIUI YUCITIOBOTO apTryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHHI

01 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAYKEHHI

92 [IpeoOpa3oBaHne TPUTOHOMETPUYECKUX 1
BBIPKEHUI

93 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHHI

94 Pemienne TpUroHOMETpUYECKUX YPaBHEHUI 1

95 Pelienue TpuroHoMeTpUUECKUX YpaBHEHUM 1

96 Pemenue TpuroHoMeTprUYeCKUX yYpaBHEHUM 1

97 Pelienne TpUroHOMeTpUYECKUX YpaBHEHUM 1

98 Pemenne TpuroHOMETpHYECKUX YpaBHEHUM 1

99 Pemenne TpUrOoHOMETPHUYECKUX YPaBHEHUI 1

100 Pemenue TpuroHoMeTpHYECKUX YpaBHEHUM 1
Kontponbhas pabota:

101 "TpuroHoMeTprIeCKUE BIPAKCHUS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUS"

102 [TocnemoBaTeIbHOCTH, CLIOCOOBI 3aJaHuUs 1

nocienoBareiibHocTel. Meton




MaTeMaTH4eCKOM HHAYKIOUH

MOHOTOHHBIE B OI'paHUYCHHBIC

103 MocJieI0BaTeIbHOCTH. VicTopHs aHam3a
OECKOHEYHO MaJbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuueckas nmporpeccus

106 beckoneuHo yObIBaromasi reoMeTpUIecKast
nporpeccust

107 Cymma 6eCKOHEYHO yOBbIBAIOIICH
TEOMETPUUYECKOH MPOTPECCUH

108 JIMHEeWHBIN ¥ YKCIOHEHIIUAIBHBIA POCT.
Yucno e. DopmMyiia CIOKHBIX IPOLIEHTOB

109 JIMHEWHBIN U YKCIOHEHIUAIBHBIA POCT.
Yucno e. DopMyna CI0KHBIX MPOLEHTOB

110 Vcronb30BaHue MPOTPECCUU IS PEIICHUS
peanbHbIX 33a]]au MPUKJIAJHOTO XapaKTepa

111 Kontponbhas pabora:
"IlociienoBarenbHOCTH U Iporpeccuu”

112 HenpepbiBHBIE QYHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpauKOB
byHKIUI

114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaolicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo HHTEPBAIOB ISl PEIICHUS

HEPaBEHCTB



MeTOI[ HHTCPBAJIOB IS PCHICHUA

117
HEPaBEHCTB

118 MeToa HHTEPBAJIOB TSI PEILICHHSI
HEPaBEHCTB

119 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(byHKUMHN 17151 peleHus 3a1a4

120 [TpuMeHeHne CBOWCTB HEMTPEPBIBHBIX
(byHKUMHN 17151 peleHus 3a1a4

121 ITepBas u BTOpas mpou3BOAHBIC (DYHKITMH

122 OnpeﬂeHeHHve, TE€OMETPUUECKUIN CMBICIT
MIPOM3BOTHOU

123 Onpenenenue, GU3NUECKUN CMBICTT
MPOU3BOAHOMN

124 VYpaBHeHHEe KacaTeabHON K rpaduKy
byHKIMHA

195 VYpaBHeHHEe KacaTelbHOU K TpauKy
byHKITUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (PYHKLIUI

127 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUH

128 [Tpou3BoiHast CyMMBbI, IPOU3BEICHNU,
YaCTHOT'O M KOMIO3HIIMU (PYHKLIUH

129 [Tpou3BoHAs CyMMBI, PON3BEICHHUS,
YACTHOTO U KOMITO3UIIMM (DYyHKIIMH

130 [Tpou3BoHAs CyMMBI, IPONU3BEICHHUS,
YACTHOTO U KOMITO3UIIMH (DyHKIIMH

131 KonTtponbhas padora: "[IponsBogHas"

132 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AITUS



3HaHui: "YpaBHeHUs"

[ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS

133 . 1
3HaHuil: "OyHKIIN"
134 HToroBast KOHTpOJIbHAsA paboTa
135 Hrorosasi koHTposIbHAs paboTa
136 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATH3AIINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KITACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne HMara uudposbie

Tema ypoka Kontpoabnubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE

padoThl padoThbI pecypes:

[IpuMeHeHne Npon3BOIHOMN K
MCCIIeI0BaHMIO (DYHKIIMI HA 1
MOHOTOHHOCTb M 9KCTPEMYMBI

IIprMmeneHre npou3BOIHOMN K
UCCIIeIOBaHMIO (DYHKINI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprmeHneHnre npou3BOIHOMN K
UCCIIeI0OBaHMIO (PYHKIMI Ha 1
MOHOTOHHOCTbB U 9KCTPEMYMBI

IIpuMeHeHne MpOU3BOIHOM K
HCCIIeI0BaHMIO () YHKIIMHN HA 1
MOHOTOHHOCTH M SKCTPEMYMBI

[IprmeHeHnre npou3BOIHOMN K

MCCJIeI0BaHMIO (DYHKIIMI HA 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npou3BOIHOMN K

WCCJICIOBAHMIO (PYHKITHH Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxxnenne HanOobIIero 1

HAaMMEHBILIETO 3HAYEHUSI HEMPEPHIBHOM 1
(GyHKIIMM Ha OTpEe3Ke

Haxoxnenue HauOOJIBIIETO U 1




10

11

HaVMEHBIIETO 3HAYCHUS HENPEPHIBHOM
(GyHKIUHU Ha OTpE3Ke

Haxoxnenne HanOOIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKLUU Ha OTpE3Ke

Haxoxxaenre HanOoIIbIIIero u
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GYHKIIMHA Ha OTPE3KE

HaxoxxaeHnrne HanOoJIbIIero u
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

12

13

14

15

Haxoxneaue HauboIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpE3Ke

IIprMeneHre pou3BOIHOMN ISt
HaxO0JACHUS HAWTYUYIIEro PEIICHUS B
MPUKJIAIHBIX 33a/1a49axX

[IprmeHeHnre nponu3BOIHOMN AJIst
HAXO0K/IEHUSl HAWTY4YIlEero peleH s B
NPUKJIAJHBIX 3a/1a4ax

[IprMeHeHne npon3BOHOM IS
OIpe/IeNIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOro (popMyJIoi uiu
rpaduxom

16

[IpumeneHnne npoU3BOIHON IS
ONPEAEIICHUS CKOPOCTH U YCKOPEHUS
mpoiiecca, 3a1aHHOT0 (POPMYIION HUITH
rpagukomM



17

Kommozumus ¢yHKImiz

18 Kommozumwst yHKImiz

19 Komnosunus GpyHkimii

20 ['eomeTpuyeckue 00pas3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJIIOCKOCTH

91 I'eomerpuueckue oO6pa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

99 Konrponbnas pabora: "VccnenoBanue
(GyHKUINH ¢ TOMOIIBIO TPOU3BOTHON"

93 [IepBo0Opa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPa3HBIX

24 [TepBooOpa3Hbie r1eMEHTAPHBIX (YHKIIAN.
[IpaBuna HaX0XJIECHHS TEPBOOOPA3HBIX

o5 [TepBooOpazHble y1eMEHTApHBIX (QYHKIHH.
[IpaBuna Hax0XJIEHHS TEPBOOOPA3HBIX

26 Huterpai. I'eoMeTpudecKknii CMBICI
UHTErpana

97 Brruucnenue onpenenéHHoro MHTerpaa
no ¢popmyine Hetorona-Jleitbuuma

98 Brruncnenue onpenenéHHOro MHTErpana
o popmyne Herotona-JleitOuua

29 [IpuMmeHeHre uHTerpaia A HaX0XKICHUs
TJIOMIAEH TUTOCKUX (PUTyp

30 [IpumeHeHue nHTerpana Juist HaXOXKACHUS
00BEMOB r€OMETPUYECKHX TET

31 [Tpumeps! pemennii quddepeHnnanbHbIX

yYpaBHEHUU



[Tpumeps! pemienuit AudepeHnnanbHbIX

32 .
ypaBHEHHUI
MaremaTtnueckoe MOJAETUPOBAHUE

33 pPEATBHBIX MTPOIIECCOB C MTOMOIIBIO
nuddepeHInanbHbIX ypaBHEHUH

34 KonTponbHas pabota: "[lepBooOpasnast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINU, UX
cBOIicTBa U rpaduKu

36 Tpuronomerpuueckue GyHKINH, HX
CBOMCTBa U rpaduKu

37 TpuroHomeTrpuieckne GyHKINHU, HX
CBOICcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKINHU, UX
cBOIicTBa U rpaduKu

39 Tpuronomerpuueckue GyHKINH, HX
CBOMCTBa 1 rpaduKu
OT60p KOpHEI TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKIX

42 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUYECKUX

YPaBHEHUH C TIOMOLIBIO



TPUTOHOMETPHUUYECKOI OKPY>KHOCTH

Pemienne TpuroHoMeTprU4ECKUX

44
HEPaBEHCTB

45 Penienne TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Pemienue TpuroHoMeTpuYECKUX
HEPaBEHCTB

47 Pemenne TpuroHOMETpHUYECKUX
HEPaBEHCTB
Konrtponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKINH.
TpuronomeTrpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
NIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
II0Ka3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS
MIOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
norapu(pMUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
JorapupMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

J'IOl"apI/I(bMI/I"ICCKI/IX HCPAaBCHCTB



OCHOBHBIE MCTO/JbI pCIICHUA

> UppalMOHATIHHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PETLICHHSI
UppalMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEILICHHS
UppalMOHATIHHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATIBHBIX HEPABEHCTB
61 I'paduueckue MeTO bl peLIeHUs
UppaLMOHATIBHBIX YPAaBHEHUN
62 I'paduueckue MeToBI peLICHUs
UpPPaIMOHATHHBIX YPAaBHECHHN
63 I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHbIX ypaBHEHUN
64 I'paduueckue MeTO bl peLIeHUs
II0Ka3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeToBI peLICHUs
Jgorapu(pMUUECKUX YpaBHEHHM
66 I'paduueckue MeTO bl peLIeHUs
J0rapupMHUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHUs
norapu(pMUIECKIX HEPABEHCTB
I'padmueckue MeTOABI pemIeHUS
68 MIOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'paduueckue MeTo bl peLieHus
69 MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH



70

71

72

73

74

75

76

77

78

['padmyeckue MeTOABI peLICHUS
MIOKA3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHUS
MOKA3aTENbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

KonTponbhas pabora: "UppannoHnanbHele,
HOKa3aTeJIbHbIC U JIoTapu(MuiecKue
HepaBeHcTBa"

KowmrnekcHbie urcna. Anrebpandeckas u
TpUTOHOMETpHUUYECKask (HOPMBI 3aITUCH
KOMIUIEKCHOT'O YKclia

KowmrnekcHbie uncna. Anrebpanueckas u
TPUTOHOMETpHUYECKast (HOPMBI 3aITUCH
KOMIUIEKCHOI'O YHclia

ApudmeTnueckre oneparuu ¢
KOMILJIEKCHBIMU YUCIaMHU
ApudmeTrueckue orneparuu ¢
KOMILJIEKCHBIMU YUCIIAMU

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPAMHATHOW INIOCKOCTH

N300paxeHre KOMITJIEKCHBIX YHCe Ha
KOOPJIMHATHOM MJIOCKOCTH

79

80

®opmyia Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOT'O YKciia
®opmyiia Myaspa. KopHu N-oii crenenu
U3 KOMIUIEKCHOIO YHClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII T4



82

83

peUICHUA (1)I/ISI/I‘ICCKI/IX U TCOMCTPHUICCKUX

3aga4d

Kontponbnas padota: "KomruiekcHbie
yucna"

Harypasbnsle u nensie ynucna

84

85

86

87

88

89

90

91

92

HatypanbHble u 1ienpie ynciia
[IpuMeHeHne Npu3HaKOB ACIUMOCTH
IIEITBIX YHCEIT

[IpuMeHeHne Npu3HaKOB AEIUMOCTH
LEJBIX YHUCEeI

[IpumeHeHre MPU3HAKOB ACITUMOCTH
nensix yncen: HOJ[ u HOK

[IpuMeHeHne NpuU3HAKOB ACIUMOCTH
nensix yrcen: HOJl u HOK
[IpuMeHeHne Npu3HAKOB AEIUMOCTH
LEJIbIX YMCEJ: OCTATKU 110 MOJYJIIO
[TprMeHeHre TpU3HAKOB IETUMOCTH
LEJIbIX YHCEI: OCTATKU M0 MOJYJIIO
[IpuMeHeHne Npu3HaKOB AEIUMOCTH
HEeJBIX YHCeIl: anropuT™ EBkinaa s
pelIeHus 3aa4 B LEJIbIX YnCIax

KonTtponbHas padora: "Teopust nenbix
yucen"

93

94

Cucrema ¥ COBOKYITHOCTb YpaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CIIEJICTBUS

CucreMa ¥ COBOKYITHOCTh YPABHEHU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-



CJIICACTBHA

95 OCHOBHBIE METO/IBI PELIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX YPAaBHEHUIN

OCHOBHBIE MCTOABI pCIICHUSA CUCTCM U
96 COBOKYITHOCTEH HPPaLMOHATBHBIX
ypaBHEHUH

OCHOBHBIC METO/IbI PEIICHHSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OcCHOBHBIE METO/BI PEILICHUS CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
yYpaBHEHUU

OCHOBHBIEC METO/IbI PEILICHHSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 U3

101 pa3IMyYHbIX 00JacTel HAyKu U pealbHOMN
YKU3HU, UHTEPIPETALUs NOJyUYEHHBIX
pe3yabTaToB

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKUX 3aJ1a4 1 3a]1a4 U3

102 pa3IMyYHbIX 00JacTel HAyKU U pealbHOMN
KHU3HU, UHTEPIPETALNS TOTYIEHHBIX
pe3yabTaToB



HpI/IMeHeHI/Ie HCPABCHCTB K PCHICHHIO
MAaTEMAaTHYCCKUX 3a1a4 U 3a71a4 U3

103 pas3IMYHbIX 00JIaCTEe HAYKH U peabHOM
KHU3HHU, UTHTEPIPETALNS TTOTYICHHBIX
pe3yabTaToB
KoHTtponbHas padora: "Cuctemsl

104 palOHATIBHBIX, UPPALMOHATIBHBIX
MIOKA3aTEeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHHUN"

105 PanmonansHbIC YpaBHEHHS C TapaMeTpaMu

106 PanmonansHble HEpaBeHCTBA C
napameTpamu

107 PannonaneHble cucTeMsbl ¢ napaMeTpamu

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanuoHaibHbIEe CUCTEMBI C
napameTpamu

110 [loka3zaTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenpbHBIC CUCTEMBI C TTapaMETPAMHU

112 Jlorapugmuueckue ypaBHEHUS,
HEpPaBEHCTBA C MMapaMeTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuuecKre HEPaBeHCTBA C

napaMeTrpamu



116

117

118

119

120

121

122

123

124

125

126

TpuroHomeTpudecknue CUCTEMBI C
napameTpamu

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJICJICN peaIbHbIX
CUTYaLlMi C IOMOILBIO YPAaBHEHUH C
napaMeTpamu

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJICNICH peaIbHbIX
CUTyalMi C IOMOUIbIO CUCTEM YPABHEHUN
C TmapaMeTpamMu

IToctpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJIENeN peaTbHbIX
CUTYallHi C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

KonTponbnas padota: "3anauu ¢
napamerpamu”

[ToBTOpeHnue, 060061IeHNE,
cucTeMmarusanus 3HaHui: "YpaBHeHus"
[ToBTOpenme, 0600MIECHNE,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTH3alus 3HaHU: "Y paBHEHUSI.
Cucrembl ypaBHEHUI"

[ToBTOpenue, 06001ICHNE,
cuctemarusanus 3HaHuil: "HepaBencraa"
[ToBTOpEHME, 0000IICHHE,
cucremarusanus 3Hanui: "Hepasencraa"

[ToBTOpEeHME, 0600IICHNE,



cuctemaTtusanus 3Hanuil: "HepaBencTna"

[ToBTOpenme, 0600MIEHNE,

127 cucteMartuzanus 3Hanuit: "[IponsBoanas u 1
€€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

128 cuctemarusauus 3Hanui: "IIponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE,

129 cuctemarusauus 3Hanuii: "IIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpEHME, 0000IICHHE,

130 cuctemarusauus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHmE, 0600IIECHNE, 1
cucTteMaru3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMartu3aius 3Hanuii: "OyHxkuun"

133 [ToBTOpenue, 060061IeHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 HroroBasi KoHTpoJIbHAs paboTa

135 Hrorosas kKoHTpOIbHAS paboTa 1

136 [ToBTOpeHme, 0600MIEHNE, 1
cHCTeMaTu3alys 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CpeiHero o0mero o0pa3oBaHus
pe3yJabTara
1 YHucna v BBIYUCICHUS
11 OmnepupoBaTh NOHATHAMM: pPALUOHAIBHOE U JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U JIeCATUYHAs! JPOOb, MPOLIEHTHI
12 BemonHATe  apudmernyeckue  onepauud ¢ pPalMOHAIBHBIMH U
' JIeCTBUTENLHBIMU YHCIIaAMHU
13 BoInonHATE TpUOIMHKEHHBIE BEIYMCICHHS, UCTIONb3YS TIPAaBUIIa OKPYTIJICHUS,
' JIeJIaTh IPUKHUIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUI
OnepupoBaTh NOHATHSMM: CTENEHb C LEJIBIM II0Ka3aTelIeM, CTaHAApTHAas
14 ¢dopma 3amMcu AECHCTBUTENBHOIO 4YMCIa, KOPEHb HATypaJbHON CTENEeHH;
' UCTOJIB30BATh MOAXOJAIYI0 (HOpMY 3alUCH JACUCTBUTEIBHBIX YHCEN IS
pelIeHns MPaKTUUECKUX 3ajad U MPECTaBICHUS JaHHbBIX
OmnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YTJIa;
1.5 UCMOJIb30BaTh  3alMCh  NPOM3BOJBHOTO  yIrjla  uepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU
2 VYpaBHeHMsI U HEpABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPaBHEHME, HEPABEHCTBO, LENOE,
2.1 panoHaiIbHOE, MppalOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE
99 BoimonsaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPRXKEHUI M pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BoimonHATe mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPALHMOHAIBHBIX
2.3 BBID@)KEHUI M peliaTb OCHOBHBIE THUIIBI ILEJbIX, pAlMOHAIBHBIX M
UppaloHaIbHBIX YPaBHEHUH U HEPABECHCTB
94 [IpuMeHATh ypaBHEHHMs M HEpaBEHCTBA JUIs PELICHHsS MaTeMaTHYEeCKHX
' 3a/1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTel HayKu U peanbHON )KU3HU
MogenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
2.5 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJauyd, HCCIEN0BATh
MOCTPOCHHBIE MOJIENH C MCIIOJIb30BAaHUEM armrapara anreOpbl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUAMU: (YHKIIHS, CIIOCOOBI 3alaHusl QYHKIUH, 00J1aCTh

onpesesieHus] U MHOXKECTBO 3HaueHWil ¢yHKuuu, rpadpuxk dyHKUIUY,




B3aMMHO OOpaTHbIC (PYHKITUU

OnepupoBaTb NOHATUAMU: UYETHOCTb W HEUYETHOCTh (QPYHKIMM, HYIU

32 (YHKITUH, POMEKYTKHU 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBatek rpaguky QyHKIMHA U1 peLIeHns] ypaBHEHUH
3.4 CtpouTth 1 4UTaTh rpaduKK JUHEHHON (PYHKIIUHU, KBAIPATUIHON (YHKIIUH,
CTENEHHOMN (PYHKIIMH C LEIbIM IIOKa3aTesIeM
Ucnonb3oBate rpaduku QyHKOMA JUIsI HMCCICNOBAHUS TPOIECCOB U
3.5 3aBUCHMOCTEH TPH PEIICHWH 3aJad W3 JIPYIHX Y4eOHBIX NTPEIMETOB M
peabHOM JKU3HH, BBIpaXKaTh POPMYJIaMU 3aBUCUMOCTH MEXIY BETMUYNHAMU
4 Hayana maTematuueckoro ananmsa
41 OnepupoBaTh TMOHATHSAMHU: TOCIEAOBATEIbHOCTh, apudmMeTndeckas u
' reoMeTpuuecKas Mporpeccuu
49 OnepupoBarh TMOHATUSMHU: OECKOHEUHO YOBIBAarOIIas TeOMETpUIecKast
' porpeccusi, CcyMma OECKOHEYHO YOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH
4.3 3aaBaTh NOCIEIOBATEIHHOCTH PA3TUYHBIMU CIOCOOaMuU
44 Hcnonb3oBarh CBOMCTBA MOCJIEAOBATEIBHOCTEM M MPOTPECCUd IS
' pelIeHrs peabHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBath NOHATUSAMHU: MHOXECTBO, OTIEpAlUN HAJl MHOYKECTBAMU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Ui ONUCAHUs
5.2 PEATBbHBIX TPOIIECCOB U SIBJICHUH, ITPH PEIICHUU 3a/1a4 U3 JPYTHX YICOHBIX
IPEIMETOB
5.3 OnepupoBaTh  TMOHATUSMHU:  ONpEAENiEHHUE,  TeopeMa,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KITACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsieMoro .
00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEr0 001ero 00pa3oBaHus
pe3yJbTarTa
1 Yucna v BBIYUCTICHUS
OnepupoBaTh TOHATUSAMH: HATypalbHOE, IEIO€ YHWCIO; HCIOIb30BaTh
11 NPU3HAKU JEIUMOCTH LEJNbIX YHUCEN, PA3JIOKEHHE YHUCIa Ha MPOCThIE
MHOXKHTEH JUTSl PEIICHUS 33]1a9
1.2 OnepupoBath MOHATHEM: CTEIIEHb C PallMOHAILHBIM [10Ka3aTeIeM
13 OnepupoBarh MOHATHSIMH: JIOTApU(M UYHCIIA, ACCATUIHBIC W HATypaJIbHBIC
' norapuMsl
2 YpaBHeHHs U HEPABEHCTBA
2.1 [IpuMeHaTh CBOWCTBA CTEMEHWM JUIA TPEoOpa3oBaHUS  BBIPAKCHHH,



OIICPUPOBATL MOHATHUAMH: I10KA34aTCJIbHOC YPABHCHUC KW HCPABCHCTBO,
peuraTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BremonHATe  TpeoOpa3oBaHUs BBIPAKEHHH, COJEPXKAIIUX JIOTapH(MBI;

2.2 OTICpUPOBATh TOHATHUSAMU: JOrapu(MUUECKOE yYpaBHEHHE U HEPaBEHCTBO;
pelnaTb OCHOBHBIE THIIBI JJOrapU(PMHUUECKUX YPAaBHEHUH 1 HEPABEHCTB
2.3 HaxoauTs perieHns npocTeimux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh NOHATHUAMHU: CHCTEMA JIMHEHHBIX YPAaBHEHHUU M €€ PELICHUE;
2.4 HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PELIEHUS TPAKTHYECKUX
3aza4
95 Haxoauthk pemenus npocTeiumx CUCTEM U COBOKYITHOCTEN pallMOHATbHBIX
' YPaBHEHUI U HEPABEHCTB
MonenupoBaTh peajbHble CUTyallud Ha S3bIKE aureOpbl, COCTaBIATh
2.6 BBIPQXKCHUSI, YpaBHEHMs, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 3ajauH,
UCCIIEI0BATh TOCTPOEHHBIE MOAEIH € UCIOIb30BaHUEM alllapaTa anreopsl
3 OyHKIHH U TpaduKe
OnepupoBaTh INOHATUAMM: IepUOAHMYECKAas (DYHKIMS, HPOMEKYTKH
31 MOHOTOHHOCTH (DYHKLMH, TOYKH 3KCTpeMyMa (yHKIHUM, HauOosbliee U
' HauMEHblIee 3HaYeHUA (DYHKIUM Ha MPOMEXYTKE; MCIOJIb30BaTh UX IS
uccienoBaHus QyHKIMH, 331aHHON TpapuKoM
OnepupoBath MOHATUAMH: TpadUKH MOKA3aTeIbHOM, JOrapudMHUUIECKOU U
3.2 TPUTOHOMETPUUYECKUX (PYHKIMIA; H300paxkaTb HMX HAa KOOPAWHATHOU
IJIOCKOCTH Y UCIIOJIB30BATH I PEIICHUS yPaBHEHUN U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHON IJIOCKOCTH TPaQUKH JTMHEHHBIX ypaBHEHUN
' Y UCIIOJIb30BaTh UX JJIA PEIIECHUS CUCTEMBI JINHENHBIX YPABHCHUN
3.4 Hcnonp3oBate rpaduku (YyHKIMHA A7 HCCIEIOBAHUS TIPOLIECCOB U
' 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIUILIHH
4 Havana maTemMaTnueckoro aHaamsa
OnepupoBaTh NOHATUSAMU: HENPEPbIBHAS (PYHKIIMS, TPOU3BOIHAS (YHKIIUY;
4.1 WCTIOJIB30BATh T€OMETPUIECKUN W (PU3MUYECKHI CMBICI MPOWU3BOJHON st
pelieHns 3a1a4
4.9 HaxomuTe  mpoW3BOAHBIE  DIIEMEHTAPHBIX  (YHKUWH,  BBIUYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO ()yHKIIMN
Hcnonp3oBaTe  MPOM3BOAHYIO Ul HMCCIelOBaHMA  (YHKIMH  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, NPUMEHATH PE3YJIbTAThl HUCCIEIOBAHUSA K
HOCTPOEHUIO I'pauKOB
44 Hcnonb30BaTh MPOW3BOAHYIO U1l HAXOXKJEHUS HAWIY4ILIEro pPELIeHHUs B
' NPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh NOHATHSAMH: TEpBOOOpa3Has M UWHTErpaj; IOHUMATh
' TeOMETPUUECKUH U (PU3UUYECKHIA CMBICI HHTETpaja
46 HaxoauTe nepBooOpa3Hbie 371€eMEHTAPHBIX (QYHKIUN, BBIYUCISATh HHTETPa

no ¢popmyne Hetorona — JleiiGHuia



4.7

Pemrate IMPUKIIAAHBIC 3a/la4d, B TOM YHCJIC COOHNAJIbHO-3KOHOMHNYCCKOTO U
(I)I/ISI/I‘ICCKOFO XapakTepa, CpEACTBAMH MATEMATUYCCKOT'O aHAJIN3a



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 3J1€MEHT COACPKAHUS

Koa
1 Ywucita ¥ BEIYUCICHUS
Panmonaneupie  uyucina. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOH, TPOLIEHTHI,
11 OECKOHEUHBIE MEePUOIUIEeCKIe ApoOU. ApuPMETHIESCKHE ONepaliK C PAIIMOHATBHBIMU
’ YUCJIaMH, TIPE00pa30BaHUs YHNCIOBBIX BhIpaxeHui. [[pumenenne npobeii 1 mpoleHTOB
JUISL pELIEHUS PUKIAAHBIX 3aa4 U3 Pa3JIMYHbIX OTPAciiell 3HAHUW U PEabHOU KU3HU
JleiicTBuTenbHBIC YKcia. ParmoHanpHble U UppallMOHANbHBIC YhCiia. ApudmeTuueckue
1.2 orepariyi ¢ JCUCTBUTEIBHBIMU 4YHcIaMu. [IpuOIkEHHBIC BBIYUCIICHUS, MPaBHUIIA
OKpYTJICHHMS], TPUKHUJIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUI
Crenenb ¢ menbiM nokasareneM. CtanmapTHas hopma 3aricu JeHCTBUTEIIBHOTO YUCIIA.
1.3 Hcnonb3oBanue moaxosmiei (opMbl 3aMUCH JIEHCTBUTENBHBIX YUCEN JJI PEIICHUs
MPaKTUYECKUX 3a/1a4 U MPEJICTABIICHUS JaHHBIX
14 ApudmMeTnuecknii KOpeHb HATypaJIbHOW cTerneHu. J[eWcTBus ¢ apuMeTHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENIEHU
15 CuHyCc, KOCHMHYC U TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHT€HC YKMCIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxpaecTBa U TOXKACCTBEHHBIE MPe0oOpa30BaHUS
59 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpakeHHid. OCHOBHBIE TPUTOHOMETPUUYECKUE
' bopMyIbI
53 VYpaBHeHue, KOpeHb YypaBHeHus. HepaBeHCTBO, pelieHHEe HepaBeHCTBA. Meton
' UHTEPBAJIOB
2.4 Pemrenue nenbix u ApoOHO-pAIMOHAIBHBIX YPABHEHU 1 HEPABEHCTB
2.5 Pemenue nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB
2.6 Pemrenue TpuroHoMeTprUUECKUX YpaBHEHUM
57 [IpumeneHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a7a4 U 3a/1a4 U3
' pa3IMYHBIX 00JaCcTel HAYKU M PEATbHOMN KU3HH
3 OyHKIMY U Tpaduku
31 Oyukus, crnocoObl 3amanus QyHknww. [padux ¢ysxnuu. B3ammao oOpaTHBIE
' GyHKIUH
3.9 OOGmactp ompenelieHHss W MHOXKECTBO 3HaueHMd QyHKuud. Hymm ¢yHKIuu.
' [TpoMexyTKkH 3HAKOTIOCTOSTHCTBA. YETHBIC U HEUETHBIC (DYHKIIUU
3.3 CrenenHast GyHKIIMS ¢ HaTypaJbHBIM U IICJIBIM TTOKa3zateneM. EE cBolicTBa u rpaduxk.



CaoiicTBa 1 rpaduK KOpHs N-0i CTeTICHU

TpuronomeTpuyeckass OKPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUYECKUX (YHKUUN

34 YHCIIOBOTO apryMeHTa
4 Hauana maTemaTiueckoro aHaimsa
41 ITocnenoBaTenbHOCTH, CIOCOOBI  3alaHUs  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [OCJIE1I0BATEIbHOCTH
Apudmernueckass © TreoMeTpuYeckas mnporpeccuu. beckoHeuyHO —yObIBaromas
4o ~ TEOMETPHYECKas NPOrpeccHs. Cymma OeckoHEUHO YOBIBAalOUIEH TIeoMeTpUYecKou
' nporpeccun. @opmyna CIOXKHBIX HPOLEHTOB. lVCHonb30BaHUWE MPOrpeccCHH JUis
peLIeHHs] peabHbIX 3a]a4 IPUKIIAJHOTO XapaKTepa
) MHoxecTBa 1 JIOTHKa
MHoxecTBO, omnepauMu HaJ MHokecTBaMu. Jluarpammsl Oiilepa — DBenna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JAjis ONMCaHUS pealbHbIX
MIPOILIECCOB U SBJICHUM, P PEIICHUH 33]a4 U3 APYTHX Y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, J0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/iep:KaAHUS
1 Yucna u BeIYMCIECHUSA
11 HarypanbHsle u niensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YUCE
1.2 CreneHsb ¢ palMoHaIbHBIM MOKa3aTeneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uucna. [lecaTudHble U HATypajIbHbIE JOrapupMbl
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 [TpeoOpazoBanue BBIPAKEHUNA, COACPIKALINX JIOTApU(MBI
2.2 ITpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIMX CTENEHH C PAllMIOHAIIbHBIM IIOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHblE ypaBHEHUsS] U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUN. PellieHrne NpuKkIiIaHbiX 3a/1a4 ¢ TOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl ¥ COBOKYITHOCTHU PAallMOHAIBHBIX YPABHEHUI U HEPABEHCTB
28 [TpumeHeHne ypaBHEHH, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 33134
' U 3aJ1a4 U3 pa3IMYHbIX 00JacTel HayKu U pealbHOM JKU3HU
3 OyHKIMY U TpaduKu
Oyukuusa. [lepuonuueckue ¢yHkiuu. [IpoMexxyTKu MOHOTOHHOCTH (YHKITHH.
3.1 MaxkcumymMbl ¥ MUHUMYMBbI (GyHKkuuud. HauGosbliee M HavMeHblIee 3HauY€HUE
(GYHKIIUM Ha IPOMEKYTKE
3.2 Tpuronomerpuieckne GyHKINHU, UX CBOHCTBA U rpaduKu



3.3

[TokazarenbHas u Jorapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLICHUs] YpaBHEHUM U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMN A7 UCCIeI0BaHUS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHMKAIOT NIpPU pEIICHUH 337ad U3 JPYIHX YYeOHBIX IPEeIMETOB H
peaNbHON KU3HU
4 Haygana maTremaTnyeckoro aHamusa
4.1 HenpepbiBable pyHKIUH. MEeTOA MHTEPBAIOB JJIs pEIICHHSI HEPABEHCTB
4.2 [TpousBonHas GyHkuuu. ['eomerprueckuii 1 GU3NUECKUN CMBICI TPOU3BOIHON
43 [IpousBogHbie AMeMeHTapHBIX (yHKIUHA. DOpMynbl HAXOXACHHUS IMPOU3BOTHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI
[IpumeHeHHe TPOM3BOJHOW K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxaeHne HanOOobIIer0 W HAWMMEHBINEro 3HAa4YeHUs (YHKIUU Ha
OTpE3Ke
[IpumeHeHre TPOM3BOJHON Ul HAXOXACHHUS HAWIYYILEro PEIIEHUs B IPUKIATHBIX
4.5 3ajjavax, Uil ONpEAeNeHHs CKOPOCTH TIpolecca, 3aJaHHOro (opmynoi umu
rpapuKoM
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HBIX
4.7 WuTterpan, ero reoMeTpudeckiii 1 GU3NIECKUN CMBICI. BhIUUCIEHHE MHTETpajia 1o

¢dopmyne Herotona — Jlelioanna



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM 0CBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHus

Brnanenne MeTtomamMu OKa3aTENbCTB, AITOPUTMAMHU PEIICHUS 3aj]ad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHIAMM: OIpEAEICHHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, IOKA3aTEIbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE W TPOTHBONOJIOXKHOE YTBEP)KIEHHE, NMPUBOJUTH TPUMEPHI U
KOHTPIPUMEPBI, HCIOIB30BaTh METOJ MAaTeMaTUYecKOW WHIYKIUH;
IPOBOJIUTH JIOKa3aTeNbHBIC PACCYKICHHUS MIPU PEUICHUH 3a/1a4, OLICHHBATh
1 JOTMYECKYI0  MpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepUpPOBaTh
HOHSTHSAMH: MHOXECTBO, ITOJMHOXKECTBO, ONEpaluy HaJ MHOXXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUS PEaTbHBIX MPOIIECCOB M SBICHUH M NMPU PEIICHUHU 3a/1ad, B TOM
qHcie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BaTh Tpadbl mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTCIICHb C IECJIBIM MOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palMoOHaIBFHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTEIBHBIM MOKA3aTesIeM,
JIOI‘apI/I(I)M qucia, CHMHYC, KOCHMHYC MW TaHI'CHC IMPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO, HPPAINUOHATIBHOE YHCIIO,
MHOKECTBA HATypalbHbBIX, IEJbIX, PalMOHANBHBIX, JAEHCTBUTEIHHBIX
2 YKCeN, YMEHHE MCIIOJIb30BaTh PU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00N
JeNUTeh W HaWMeHbIee oO0liee KpaTHOe, alroput™M EBknmma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUEHUH U TPpeoOpa3oBaHUs
BBIPDOKECHUN CO CTENEHSAIMU M Jiorapudmamu, npeoOpazoBaHus IpOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

IIOCJICA0BATCIBHOCTD, apI/I(l)MCTI/ILIeCKaH nmporpeccus, TreoMETpruIcCKad



nporpeccusi, OECKOHEYHO YyOBIBalOIIas TIEOMETpPUYECKas IIPOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (pOpMyIT; yMEHUE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢GopMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauueckas); yMeETb
NPOU3BOIUTH apUPMETHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOJIb30BaHUA KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh
HNOHATHSAMM:  MaTpuua 2X2  wm  3%3, omnpenenuTeNb  MaTpUlbl,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTeNbHble, CTENEHHbIe, JIorapu(pMHUYecKre, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIIEPUPOBATh
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKUe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHWS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOINBIO pPa3IMYHBIX NPUEMOB; peEIIATh
YpaBHEHUS, HEPAaBEHCTBA M CUCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYECKHX

3aa4 U 3a/1a4 U3 pa3JIMIHbIX oOacreit HAayKU U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(yHKIIMU Ha TPOMEXKYTKE, HempepbIiBHAs (YHKIMS, aCUMOTOTHI rpaduka
(GyHKIMHU, TepBas M BTOpas MPOW3BOAHAs (DYHKIMH, T€OMETPHUECKUN U
(u3nueckuif CMBICT TPOU3BOAHON, TMEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpA; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QyHKIMH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMITO3UIIMKM (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(yHKIMY; YMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONB30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUSA (YHKIHH,
HaXoJIuTb HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTH4ecKOoro
aHaJIN3a; NPHUMEHATH MPOM3BOAHYIO Uil HAXOXACHHA HAWIy4dlIero
pelleHns B MpPHUKJIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHMUYECKHUX M

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




HUHTCIrpajia, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

noMoIbplo ¢ hepeHInaTbHBIX YPaBHECHUI

YMeHue onepupoBath NOHIATUAMHU: Tpaduk GyHKIMU, oOpaTHas QyHKLIMS,
KOMIO3UIMS (DYHKUMH, JMHEHHas QYHKIM, KBajapaTHuHas (QyHKIUS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMuueckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH H3YYECHHBIX
(GyHKUMHA,  BBINOJHATH  OpeoOpasoBaHust  rpadukoB  (yHKUHUH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelleHny 3a7ad U3 JAPYrux ydeOHbIX IMPEIMETOB M 3a]ad U3 PeajbHOU
KHU3HHM; BbIpaKaTb (OpMYJIaMHU 3aBHCHUMOCTH MEXJy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Trpaduku (QYHKIHMHA Ui pelIeHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C IapaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3a7a4d Pa3HbIX THUIOB (B TOM YHCIIE Ha
IPOLEHTHI, O W YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 33/1a4d U3 O0JIACTH YMPABIICHUS JTUUYHBIMU U CEMEWHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHMS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMbl N0 YCIOBUIO 3aJlayd, HUCCJIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHHE MOJCIHPOBATH
peanbHbIe CUTYyallMd Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHs, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33a]]a4H, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  HUCIONB30BaHWEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSAMHU: CpeqHee apu(MeTHdecKoe, MeIraHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMeHHE H3BJIEKaThb, WHTEPIPETUPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIOIIYIO CBOWCTBA pPeajbHBIX IPOIIECCOB W SIBICHUH; MPEICTABIAT
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JIaHHbIE, B TOM YHCIIE C MPUMEHEHUEM TIpadUIecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu MCCIEeI0BaTh COBMECTHbIC

HaAOJI0/IEHUS C MTOMOIIBIO TUarpaMM pacceMBaHUs U TUHEHHON perpeccuu

YMeHune onepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4alHOE

CO6BITI/IC, BCPOATHOCTD CJ'Iy‘l&fIHOl"O CO6BITI/I$I; YMCHUC BBIYUCIIATH
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BEPOSTHOCTb C HCIIOJIb30BAHUEM TpapUUecKHX METOJO0B; IMPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnn, komOuHaTopHBIe (aKTHl U (OPMYIIBI,
OLIGHMBATh BEPOSITHOCTU pEajbHBIX COOBITHI; YMEHHE ONEepupoOBaTh
NOHATHSMH:  CIlydaiiHass BEJIMYMHA, pAacCHpeesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOM  BENUYMHBL, (YHKUIMU pACTPENENICHUs M  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 U HOPMAJIBHOTO pacIpeeeHuil; yMeHHe
UCIOJIb30BAaTh CBOMCTBA M3YUYECHHBIX pAcHpeAeieHUN A pelIeHus 3a/1a4;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMIA; yMEHHE TMPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OIIEpUPOBATH MOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEIICHUS 3a1ad; OICHUBATh
BEPOSITHOCTU pEealIbHBIX COOBITHIl; COCTaBNIATh BEPOSATHOCTHYIO MOJETbh U

MHTEPIPETUPOBATH IIOJIIYYEHHBIH PE3yIbTaT

YMeHue omnepupoBaTh MOHSATUSAMM: TOYKa, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yIoJ, TPEXTPAaHHBIN YTOJ, CKPEIIMBAIOIIKECS MpsAMbIe, apalieNbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
yroa MeXAy TpsSMOM U TUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSAMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHUE MEX]y IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3aa4 U3y4yeHHbIe (DAKTHl U TEOpPEMbl IMJIAHUMETPUHU; YMEHHUE OIICHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIETO MHPA; CTPOUTh MaTeMaTHUYECKHE
MOJIeJIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPEelIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N

YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAbL (QUTYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, Npu3Ma, NHpaMuaa, (UTypa U TOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH THPaMHIbI, MPHU3MBI, KOHyca, IMIWHApa, 00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYCHMsS KOHYyca M LWIMHIpA,

mapaii€JIbHbIE OCH HWJIW OCHOBAaHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,
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Kacaromascs cdepbl, MUINHAPA, KOHYCa; yMEHHE CTPOUTh CEUCHHE
MHOTOTPAaHHHMKA, M300pa)kaTb MHOTOTPAaHHUKH, (QUTYpHl M MOBEPXHOCTH
BpAILCHUS, UX CEUCHHS], B TOM YHUCIIE C MIOMOMIbIO 3JEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSITEIbHO
(hopMyIHpOBaTH ONpEeNCHUS U3ydaeMbIX (QUTYpP, BBIBUTATh TUIIOTE3HI O
CBOMCTBaX M NpPHU3HAKaX TE€OMETPUUECKUX (HUTyp, OOOCHOBHIBATH WU
OlpoBepraTb MX; YyMEHHE MPOBOIUTH Kilaccuukanuioo ¢Guryp 1o
pasNTUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHUTEIbHBIC

MOCTPOEHUS

YMeHue onepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapajuleNbHBIA MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOMO00Us, TONO0HBIE QUTYPHI;, YMEHUE
pacro3HaBaTh paBHbIC W IMOJOOHBIE (UTYpHl, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPHUECKUE OTHOILEHHS MIPU
pelIeHnH 3ajjay; HaXOJIUTh TIE€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTod,
IUIOIIA)(b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHON JKM3HHW, YMEHHE BBIUYUCIATH TCOMETPHYECKHE BEIUYMHBI
(nmHa, yrom, miomagb, O00BEM, IJIOMANb TOBEPXHOCTH), HCIOIB3Ys
u3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIOLIA[h HOBEPXHOCTU
nMpaMuzbl, TPU3MBbl, KOHYCa, LWIMHApA, IUoaas cdepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuieaa, MUPaMHIbI, [PU3MbI, LWIUHIPA,

KOHYCa, l1apa; YMEHHE HAaXOIUTh OTHOIICHNE 00BEMOB MOIOOHBIX UTYP

YMmenue OIICPHUPOBATH MNOHATHUAMU: HNPAMOYIOJibHAd CHUCTCMa KOOPAUHAT,
BCKTOP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JI0KCHUC BCKTOpa II0 6a314cy,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIAY
BCKTOpaMu; YMCHUC HUCIIOJb30BATb BCKTOpHHﬁ u KOOpl[I/IHaTHHﬁ METO

JJId pEeIICHU TCOMCTPHUICCKUX 3a4ad 1 3aJiad JPYTUX y‘lC6HBIX npeaAMETOB

13

YMeHne BeIOMpATh MOAXOMAIIANA METOT IJIsl pEHICHUs 3a7a4r; TOHUMaHNe
3HAYUMOCTH MATEMAaTHKUd B H3YyUYEHUU NPUPOJIHBIX U OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paclio3HaBaTh MPOSIBJIEHUE 3aKOHOB
MAaTeMaTUKH B UCKYCCTBE, YMEHHE MPHUBOAUTH MPUMEPHl MAaTEMATUYECKUX

OTKPBITUH POCCUHCKON U MUPOBOM MaTEMAaTUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbhslie u nenbie yncia. [IpusHaku AeTMMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HAaTypalbHOU cTerneHu. J[eHCTBHUs ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypaabHBIC JTOTApU(MBI
JeiicTBuTenpHble uucia. ApU(PMETHYECKHE OIlepaluud C  JeHCTBUTEIbHBIMU
1.7 yrciaamy. [IpuOnmkéHHble BEIUUCIEHMS, IPaBUJIa OKPYTJICHHS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeobOpazoBanue BeIpaKeHUN
1.9 KommnekcHplie yncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lemnblie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckrue ypaBHEHUS
2.4 [Toka3zarenbHble U JorapuMUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paIOHANIbHBIE HEPABEHCTBA
2.6 HppatmonansHble HEpaBEeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABECHCTBA
2.8 Tpuronomerpudeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl TMHEHHBIX YpaBHEHUH. OnpeaenTeh MaTPULIBI
3 OyHKIUH U TpaPUKH



Oyukus, crocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aummuo oOpaTHbIE

3 ¢ynkunu. YétHble 1 HeuéTHble pyHKuMU. [leprnoguueckue GpyHKIUM
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
32 [TpomMexxyTku  3HAKONMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl U MUHUMYMBI (yHKIuH. HanbGonbliee u HauMeHbIlee 3HAUYEHUE
(GYHKINY HAa TPOMEKYTKE
33 CrenenHass (QyHKOWs C HaTypaJbHBIM M LEJNBIM TOKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
34 TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zaTtenbHast u orapudmudeckas GyHKIHH, X CBOWCTBA U TPapUKH
36 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHkimid. CBolcTBa  (DYHKIHIA,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMH
3.8 Apudmernueckas 1 reoMmeTpudeckas mporpeccur. @opmyia CI0XXHBIX MPOLIEHTOB
4 Hayaa maTemMaTH4yecKoro anaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (YHKIMNA
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxxnenne HanOosblIero 1 HaMMEHbLIErO 3HaYeHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpan
5 MHosxecTBa U JIOTHKA
5.1 MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTS B cTaTHCTHKA
6.1 OmnucarenpHasi CTATHCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMBIe ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpallEHUS
7.5 Koopaunats! u BeKTOpbI
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