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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 OOydeHHsl airedpe M HadajaM MaTeMaTH4eCKOro
aHaJn3a JEKUT ACSITeTbHOCTHBIN NMPUHIUI 00yUYESHHUS.

B crpykrype ydeOHOoro kypca «Auredpa M Hadajga MaTeMaTH4YECKOIrO
aHaJIM3a» BBIIEJIEHBI CIEIYIOLUE COAepKATEIbHO-METOAUYeCKue JuHumn: «Yucna
U BbIUKCIEHUD», « DyHKUNUU U TpaduKu», «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 HACHINAsICh HOBBIMM T€MaMU U pasjenamu. JaHHbIN
yueOHbI KypcC SBISI€TCS WHTETPATUBHBIM, IIOCKOJIIbKY OOBEeIuHseT B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMaTHUYECKUN aHAIU3, TEOpUs MHOXKECTB, MaTeMaTU4YeCcKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaromuecs OBIJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM aIlapaToM, Y HUX MOCIeI0BaTeNIbHO popMHUpyeTCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYl0 MOJENIb peanbHON
CUTYyallud, IPUMEHSTh 3HaHUS, MOJIy4eHHbIE TIPU U3yYeHHH y4eOHOTO Kypca, JUis
pelIeHus] CaMOCTOSITETbHO CHOPMYITMPOBAHHONW MaTeMaTHYECKON 3a7aud, a 3aTeM
UHTEPIIPETUPOBATh CBOU OTBET.

ConepxarenbHo-MeTOIMYeCKas: JTUHUS «YMcaa W BBIYMCIEHUS» 3aBEpIIaeT
¢dopmMHpoBaHNE HABBIKOB UCIIOJIBb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTr0 00111ero oopa3zoBanusi. Ha ypoBHe cpegHero o0riero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBHIKOB
palOHaJIbHBIX BBIYUCICHHUM, BKIIOYAIONIMX B C€0sl MCIOJb30BAaHUE PA3TUYHBIX
dopMm 3ammcu 4YMcIa, YMEHHUE JeNaTh NPUKUAKY, BBINOJIHATH NPUOIMKEHHBIC
BBIUMCJIEHHS], OLIEHUBATh YUCIIOBbIE BBIpAXXEHUS, pabOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaloIIUMCs MHOXKECTBAa HATypalbHBIX, LEJbIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJoM H3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cIleuu(pUuyYecKue 3aJaud M ONEepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIEJIBIX 4YHCEN, O0coOble CBOWCTBa
palMOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKIE ONEpalii, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOM CTETIEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY pacCIIMPEHHIO Kpyra HCIOJIb3YyEeMBbIX 4YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHsS JJISl PEIICHHs Pa3UYHbIX 3a]ad
dbopMupyeTcsi TpeCTaBIeHNe O €IUHCTBE MATeMaTHKH KaKk HayKd W e€ POJiH B
MIOCTPOCHUU MOJIEJICH peanbHOr0 MHUpa, HIMPOKO HCIONB3YIOTCS O00O0OIIeHHE U
KOHKPETH3AIIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peaju3yeTcs Ha MPOTSHKEHUHU BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B Ka)XJIOM
pasgene IIporpamMmbl MpeayCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pesynbrare oOydJaromuecss OBJAJAEBAIOT PA3IMUYHBIMH  METOJAAMH  PEIICHHS
palMOHANbHBIX, HPPAIMOHANIbHBIX, TOKa3aTeNbHbIX, JOTapU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cofepkaiux mnapaMerpbl. llomydyeHHbIE yMEHHS LIMPOKO HCIIOJIB3YIOTCS TpU
UCCIIeIOBaHUH (YHKIIMH C TIOMOIIBIO MPOU3BOIHON, NPU PEUICHUH MPHUKIAIHBIX



3a/1ay ¥ 3a/1a4 Ha HaXOXJACHUE HAauOOIbIINX U HAMMEHBIINX 3HAYCHUN (DYHKIUU.
JlanHast comepkaTeNbHas TMHUS BKJIIOYAET B ce0s Takke (HOPMUPOBAHHE YMEHUM
BBITIOJIHATH ~ pacy€Tel 1O  QopMynaMm, MpeoOpa3oBaHHsl  PallMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAXKEHMUI,
COJIepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3yyeHuUro airedpandyecKkoro
MaTepuajia  IPOUCXOJMUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKU JCTYKTHBHBIX
paccyxaeHui, paboThl ¢  CHUMBOJBHBIMH  (opmMamMu,  MpeACTaBICHUS
3aKOHOMEPHOCTEH U 3aBUCHUMOCTEW B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npeanaraetr d(QQeKTUBHbIE HHCTPYMEHTBHI [UIsl PpEIIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJIAHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeTOAMYECKass JUHUA «DyHKIMH W TpaQuKU» TECHO
neperuieTaeTca ¢ JAPYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1Aa€T MOCIEN0BATENPHOCTD U3YUEHN MaTepurana. M3yueHue cTeneHHoun,
MOKa3aTEeNbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIINIA, UX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (PDYHKIIUHN NJIsi pelIeHUs 3a7a4 U3 APYTHX 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 MEXKIY
pa3IMYHBIMUA BEJIMYMHAMU, HCCJIEAO0BaTh MOJyYyeHHble (YHKIUU, CTPOUTHh HX
rpaduku. Matepuan 3Tol cofep)KaTeIbHON JIMHUM HaIleJIeH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IO3BOJISIIOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHor dopme: aHATUTHYECKOM, rpaduyeckoid u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTUIO  AJNTOPUTMUYECKOTO MBIILUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO AaHATIOTHIA.

ConepxartenbHas nuHusi «Hadanma mareMaTM4ecKoro aHajau3a» IO3BOJISET
CYIIECTBEHHO PACIHIMPUTHh KPYyr KaK MaTeMaTUYECKHX, TaK W NPUKIATHBIX 3a/ad,
JIOCTYIHBIX OOYYaroIIMMCS, TaK KaK Yy HHUX MOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpa@uKyd  CIOXHBIX (YHKIHHA, ONPEACNATh MX HAWOOJbIINE W HAUMEHBIINE
3HAQYEHMS, BBIYUCIATH IUIOMAAu (Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTHU U
YCKOpEeHHUsl IpolueccoB. JlaHHas colepkareibHasl JHMHHUS OTKPBIBAET HOBBIE
BO3MO>XHOCTH TOCTPOEHUS MATEMAaTHYECKUX MOJENIEN pealbHbIX CUTYyalHi,
MO3BOJIAET HAXOJWTh HAWIyYIIee pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMATIbHO-)KOHOMUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHaln3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMATbHO-IOTMYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU paCloO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



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

ConepxarenbHo-MeTOIMUECKas JIMHUA «MHOXECTBa M JIOTHKa» BKIIIOYAET B
ceOs HJIEMEHThl TEOPUUM MHOXKECTB M MaTeMaTH4ecKoW JOruku. Teoperuko-
MHO>KECTBEHHBIE MPECTaBICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MAaTEMATHKHU
U TpeiaraloT Hambojiee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIONUINI BCE pa3/eibl
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W UX MPWIOKEHUs B eauHoe wnenoe. [losTomy BaxkHO nath
BO3MOXKHOCTh 00y4YaromeMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €r0 AJIs BBIPAXKEHUSI CBOMX MBICIIEH.
Jpyrum BaXXHbIM [pPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT NpU3HaTh
CBOMCTBEHHYIO €M CTpOTrOCTh OOOCHOBaHHMI U CJIEJIOBAaHUE OMpPEIEIEHHBIM
IpaBuWiaM  I[OCTPOECHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET PpAa3BUTHUIO JIOTUYECKOTO MBILUICHUS
oOy4Jaromuxcs, N03BOJISIET UM CTPOUTHh CBOM PACCY’KJIEHUS HAa OCHOBE JOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIILIICHUSI.

B yuebHOM Kkypce «Anrebpa M Hayaja MaTeMaTUYECKOrOo aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJAEIUPOBAHHUSA, KOTOPbIE NPU3BaHBI
ciocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHSI MOJENe peabHBIX
CUTyallull, HCCIENOBaHUS O3TUX MOJENEH C IOMOUIbI amnmapara anreOpsl H
MaTEMaTUYECKOr0 aHajiu3a, WHTEPHpPETAlMH MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHUs BILUIETEHBI B KAK/bIM U3 Pa3[esIoB IPOrpaMMBbl, IOCKOJIbKY BECh MaTEpHAI
y4eOHOro Kypca IIMPOKO HCIOJB3YEeTCs AJsl PelleHUs NpUKIagHbIX 3amad. [lpu
pELIEHNN  pEaNbHBIX  IPAKTHUUECKUX  3a7ad  oOydaroliuecs  pa3BUBAIOT
HAO0JIIOAATENIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTIONb30BaTh  aHAJNOTHI0, 0000maTh W  KOHKPETU3UPOBATh  MPOOJIEMy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJHBIX 3ajad
OpraHu3yeTCs B IPOLECCE U3YUEHHS BCEX TEM YUeOHOTo Kypca «AnreOpa U Havana
MaTEMaTUYECKOTrO aHATIU3a».

Ha wusydyenme yueOHOTO Kypca «AnreOpa W Hayajla MaTeMaTHYE€CKOTO
aHanuza» otBoAuTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), 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. [lpumenenue npoOel W TPOLEHTOB IS
pelIeHus IPUKIIAIHBIX 3a7a4 U3 Pa3IuyHbIX OTPACiICH 3HAHUM U PeajbHOU JKU3HMU.

[eWictButenbHble 4uchna. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanuy ¢ JICUCTBUTEIbHBIMH  4YuclaMd.  Momyib
JEUCTBUTEIBHOTO YKClIa U ero cBoicTBa. [Ipubmmk€HHbIE BHIYMCIICHUS, TPAaBUIIa
OKpYTIJIEHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUH.

Crenenp ¢ nenslM mnokaszarenemM. buHoM Herotona. HMcenmonbs3oBaHue
MOAXOSIIEH (OPMBI 3aMUCH ACUCTBUTEIBHBIX YUCEN JJIsI PEIICHUS TPAKTUYECKUX
3a/1a4 U MPECTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaIbHON CTENEHU U €T0 CBOMCTBA.

CreneHp € pauMOHaJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICMCTBUTEIILHBIM MMOKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HaTypaJibHbIE
JorapuMsbl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCHHYC M apKTAaHT'€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHS. PaBHOCUIIBbHBIE ypaBHEHUSI M ypaBHEHHUs-clencTBus. HepaBeHCTBO,
peLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEILICHUS MENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMEHHOW. JleleHne MHOrowjieHa Ha
MHOIO4J€eH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMU
kod(pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppaunonanbHbie ypaBHEHUSI. OcHOBHbIE METO/IbI pelieHus
MPPAlMOHAIBHBIX YPABHEHUMH.

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHEHHUM.
[IpeobpazoBaHuEe BRIPAKECHUH, COJIEPKAITUX JIOTAPUPMBI.
Jlorapudmuueckue YpaBHEHHS. OCHOBHbIE METO/IbI pelIeHus

JorapuMUYECKUX ypaBHEHUH.
OcHOBHbIE TPUTOHOMETPUYECKUE bopMyIIbL. [TpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellleHne TPUroHOMETPUYECKUX YPABHEHU M.



Pemenne cucrem JIMHEMHBIX ypaBHEHHW. Marpuna CUCTEMBbI JIMHEHHBIX
ypaBHeHUI. OrnpenenuTenb MaTpullbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE ONMPEACIIHUTEINS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpPUKIAIHBIX 3aJad C I[OMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccnenoBaHne NOCTPOEHHOW MOJENN C
ITOMOIIBIO MaTPHI] U ONIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIEN PEealbHOM CHUTyalud C MOMOIIBIO
YPAaBHEHHUW W HEPABEHCTB. lIpuMeHEHHE ypaBHEHHN U HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aJady M 3aJady M3 pa3iuyHbIX oOJiacTell HayKu U peanbHON
KU3HU.

DOyHKUNHU U TPaPuKu

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

OOnacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHxuum.
[TpomexxyTku 3HakonocTossHCTBa. YETHbIe M HeuéTHbIe pyHKIMU. [leprnoanyeckue
bynkuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonpiee u HaumMeHbliee 3Ha4yeHus1 GyHKIIMHU HA POMEXKYTKE.

Jluneiinasi, KBajpaTuyHasi W ApOOHO-TMHEWHAs (PYHKIUU. DIeMEeHTapHOE
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
CTENEHU C HATYPaJIbHBIM I10KA3aTEIIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIHH, UX CBOMCTBA W TpaduKu.
Hcnonb3oBanue rpadgpukoB GyHKLIMIA 151 peLIEHUs] ypaBHEHUH.

TpuroHoMerpuueckass OKpYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YNCIOBOTO apryMeHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEANbHBIX MPOLECCaX U SBICHUSIX.
['pacduku peanbHbIX 3aBUCUMOCTEHN.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEJOBaTENbLHOCTEH. MeTon
MaTeMaTU4eCKON VHyKIUH. MoHoTOHHBIE U OrpaHUYCHHbIE
IIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOIO aHajau3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckasl mporpeccuu. beckoneuHo yObiBaroias
reoMerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH MeOMETPUUECKON
MIPOTrpeCcCud. JIMHENHBIA U SKCOHEHIMAIBHBINA pOCT. Yucio €. @opmyia ClI0KHBIX
NpoueHTOB. Mcrnonb30BaHWE TPOTPECCHMU [JIs  PELICHHWS peajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W WX CBOMcCTBA. TOYKM pas3pbiBa. 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. OnpeneneHrue, reOMETPUIECKUN 1
¢busnyecKuil CMBIC MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky GpyHKIMN.

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

MHoxkecTBa M JIOTHUKA

MHoOX€ecTBO, omnepalud HaJ MHOXXECTBAMM M HUX CBOWCTBa. Jluarpammebl
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, PABHOCHUIIBHBIE YPAaBHEHMUS.

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/1ay B LIEJIbIX YHCIIAX.

Kowmmnekcuple uucna. AnreOpandeckas W TPUTOHOMETpHYECKas (OpMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKue orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEJI Ha KOOPAWMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMIUIEKCHBIX YHUCEJI JIJIsl PelIeHusT PU3NUEeCKUuX U TeOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

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

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHHUH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruueCKux HEPaBEHCTB.

OCHOBHBIE METOABI PEIIEHUS TIOKA3aTeIbHBIX W  JIOTapU(PMHUYECKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIMHOCTEH paldOHaIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumMeHeHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3a/Jad W3 Pas3IuyHbIX o0JlacTeld HayKW M pealbHOU
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.

['padrueckne mMeTonmpl pelieHus ypaBHEHHH W HepaBeHCTB. ['padudaeckue
METO/IbI PELIECHNUS 3a/1a4 C TapaMETPaAMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIMN Jis 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 3a/ladax, ISl ONpENENICHHS CKOPOCTH M YCKOPEHHUs Ipouecca,
3a1aHHOTO (DOPMYIION WK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKuui. [IpaBuna Haxox1eHUs epBOOOPa3HbIX.

WNuterpai. ['eomerpuuecknit CMBICJI VHTErpania. Brruncnenue
ornpenen€éHHOro uurerpaia mno ¢popmysie Heiorona-JleiOnura.

[IpumeneHnue wHTErpanga A HAXOXKIEHUS IUIOAAe IMIOCKUX GuUryp u
00BEMOB T€OMETPUUECKUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YyYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aHMOJICMCTBOBATh C COUMAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUM C MX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKTaHCKOM HIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCUICKOW MAaTEMAaTHWKHU, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKON MAaTEMaTUYECKON IIKOJIBI,
UCIIOJIB30BAaHUE ATUX JOCTHKEHUW B JAPYrMX HaAyKaX, TEXHOJOrusAX, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
IIPUMEHCHUEM JIOCTH)KCHUW HAyKH W JIESATEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg AICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aja4, PEIICHUH, PacCy IACHUN, BOCIPUUMYNBOCTh
K MAaT€MaTUYECKAM aCIIeKTaM Pa3JInNYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
WHTEpecax 3JI0pOBOTO M 0e30MmacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTJIbIXa, peryisipHas (u3ndecKkass aKTHBHOCTb), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATENbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaM  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymel mpodeccur U pearnu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC ILIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUIO HA MPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH PAKTUYECKUX 3a]1a4 MAaTEMATUYECKOW HAPABICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJIOTHYECKUX MPOoOIeM, OpUEHTAIIUS
Ha TPUMEHEHUE MATEMAaTHYEeCKUX 3HAHUU I peleHus 3agady B 00JacTu
OKpY>Karollel Cpelibl, IJIAHUPOBAHUE IIOCTYNKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEICTBUM JJIsI OKPYKAIOIEN Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH MW OOIIECTBEHHOM  MpPaKTUKH, IMOHUMaHUE
MaTEMaTUYECKOM HayKH Kak c¢epbl 4YeJOBEHYECKOM AesTeNbHOCTH, STaroB €€
pPa3BUTHA M 3HAYUMOCTH JUIsl Pa3BUTHS LMBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJbTypoll Kak CpEJCTBOM TMO3HAHMS MHUPA,
TFOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO0 JESTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue aAecTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH MaTEMaTUYECKHUX
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  CYXKICHHS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAONIOJACHUIX W YTBEPXKICHUSX, Mpeljiaratb KpUTEPUH IS
BBISIBJICHUST 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;

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

MIPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKICHUN
(IpsiMBIC U OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIHI;

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



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK WCCIIENOBATEIBLCKHA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpoOIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, HCCIICOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBJICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMH,

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIIEHHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJNIIOJICHMS, UCCJEJIOBAaHMS, OIEHUBAaTh  JIOCTOBEPHOCTH
MOJIYUYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHMUI;

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

Pabora ¢ undpopmanmeii:

BBIIBIIATH ACHUIINTHI HHPOPMAIUK, JAHHBIX, HEOOXOIUMBIX JJII OTBETAa Ha
BOIIPOC U IS PEIICHUS 3a1a9H;

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

CTPYKTYPUPOBAaTh HH(POPMAIIMIO, MPEJCTABIATh €€ B PAa3NMUHBIX (PopMax,
WTIOCTPUPOBATh TpadUyuecKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE YUeOHbIe TelCTBUSA

OoOmenmue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPECHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJauH,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yibTaT;

B X0Jie OOCYXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXIaeMOM TEMBlI,
npoOJjieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh UJEH, HalleJIEHHbIE Ha IIOMCK
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, UCCIICI0BAHMUS,
MIPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4E€TOM 3ajad
MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranuzamnus:

COCTaBJISATh ILJIaH, aITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCO0 PEIICHUS ¢
Y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENLHON  pedJeKkcuH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJACTh
crioco0amMu CaMOMPOBEPKHA, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa pEIIeHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

MPEABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPHU PEIICHUU 3aa4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, 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, OOCYXKIaTh TPOIECC M pe3yJbTaT padOTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIC€ IITYPMBD» M HHBIC), BBIIIOJHATH CBOK 4YacTh pPabOTBHl U
KOOPJAMHUPOBATh CBOW JACHCTBHS C JPYTMMH YJE€HAMH KOMAaH/IbI, OIICHHBATh
KaueCcTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 10 kiacce oOyyaromuiicss MOJIYYUT CIEIYIOIINE
OpeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOJIHO OIEpPUPOBaTh MOHATHUSMHU: PAIMOHAIBHOE YHCIO0, OECKOHEeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YMCIO, MHOXECTBA
palMOHAIBHBIX U IEUCTBUTENIbHBIX YMCEN, MOYJIb IEHCTBUTEIHLHOTO YHCIIA;

OPUMEHATh JpoOM M NPOLEHTHI JUIsl PELICHHUs NPUKIAJAHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOMU KU3HU;

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



CBOOOIHO ONEpUPOBATH IOHATHUEM: CTENEHb C LEIbIM II0Ka3aTelleM,
UCIOJIB30BaTh MOAXOIAUTYI0 (POPMY 3alHUCH IEHCTBUTEIBHBIX YNCEN ISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEIACTABIICHUS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeNIeM;

CBOOOJHO ONEPUPOBATH TMOHATUAMM: JIOTapu(dM YuCIa, 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 MOHATHUAMMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PELICHUS pPAUUOHAIBHBIX M JIPOOHO-
pPAlMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUI PELICHHUS
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 PELLICHUS 3a/1a4;

CBOOOJIHO ONEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 KM €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHACICHHUS €r0 3HA4YeHUs,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHHUs CUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJIEIIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOIIBI CUCTEMbI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MAaTPULl U OIPEAEIUTEIIEH,
WHTEPIIPETUPOBATH IMOJTYYEHHBIN pE3yIbTaT;

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

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAIIBHBIM II0KAa3aTeIIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpazoBaHus
J0rapu(pMUYECKHUX BBIPAKEHUN;

cBOOOJIHO OMEpUPOBATh MOHATUSMU: HppAIOHATbHBIC, MOKa3aTelIbHbIE U
Jorapu(MHUUYECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCUIIBHBIX
[IEPEXO0I0B WIIA OCYLIECTBIIAA IPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CcBOOOJIHO ONEpUpPOBaTh MMOHITHEM: TPUTOHOMETPUUECKOE YpPaBHEHHE,
OPUMEHSATh  HeoOXoaumble  (HOPMYJIBI Il PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM armapara ajireOpsl.

DyHKIUN U TPaPUKU:

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

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: OOJACTH OIpPENEICHHUS U MHOXXECTBO
3HauYeHUN QYHKIMH, HYJIU QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOIHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (YHKINUH,
nepuoanydeckre (GyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAUMEHBbIIEe 3Ha4YeHHe GQYHKIMH Ha
IPOMEKYTKE;

CcBOOOJIHO ONEPUPOBATh MOHATUSAMHU: CTENEHHAs (PYHKIUS C HATYPAJIbHBIM U
HelbIM ToKazareneM, rpapuk CTeneHHOW (YHKIMHM C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHH Kak (PyHKIMH OOpaTHOW CTENeHH ¢
HaTypaJIbHBIM MOKa3aTeleM;

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

CBOOOIHO OMEpUPOBATh MOHATHAMH: TOKa3aTelbHas M JorapudmMuyeckas
byHKIIMHA, WX CBOWCTBA W TpapUKH, HUCIOIH30BATh WX TPAPUKHA [JIST PEIICHHUS
YPaBHEHHUI;

CBOOOJTHO OMEPUPOBATH TMOHITUSAMHU: TPUTOHOMETPUYECKAss OKPY>KHOCTD,
oIpe/ieTIeHNe TPUTOHOMETPUUECKUX (QYHKIUI YUCIIOBOTO apTyMEHTa,;

UCTIIONB30BaTh Tpaduku GyHKIMH Ui HCCIEAOBAHUA MPOIECCOB U
3aBHCUMOCTEH TpU pelICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB U peaTbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCMOCTH MEXKy BETUUMHAMU;

Hauajia maTeMaTH4eCKOT0 aHAJIM3a:

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

UCIOJIb30BaTh MPOTPECCUM IS PELIEeHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO ONEPUPOBATH MOHATUSIMH: MTOCIIEIOBATENBHOCTb, CIIOCOOBI 3a/1aHUS
NOCJIEIOBATENIbHOCTE, MOHOTOHHBIE M OIpPAaHUYECHHBIE IOCIEAOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOXKJIEHUS MAaTeMaTHYECKOrO0 aHaju3a KaK aHalau3a
OECKOHEYHO MaJlbIX;

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

CBOOOJHO ONEPUPOBATH MOHATHEM: (PYHKLHMSA, HENpEPbIBHAS Ha OTPE3KE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH AJIS1 peLICHHs 3a/1a4;

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

BBIYHCIIATh TPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMU
IBYX (PYHKIUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

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

MHokecTBa U JIOTHKA:

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

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisi ONMCaHUs PEajbHbIX
IPOLIECCOB U SIBJICHUH, NP PELICHUHU 33]1a4 U3 JIPYTUX yUeOHBIX MPEIMETOB;

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

K xonmy oOyuenuss B 11 kjacce oOyyaromuiics TOJYYHUT CIEAYIOIINE
NpeIMETHbIE PE3yJbTAaThl MO OTACJIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHATN3a»:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBaTh MOHSATUSMHU: HATypajlbHOE U 1LEJ0€ YHUCIIO,
MHOECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ad, IPUMEHSTh
anroputm EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka IO MOJYJIIO, 3aluChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMaX CUUCIICHMUS;

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

YpaBHeHUs U HEPaBEeHCTBA:



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

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pEUICHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MNPUMEHITh  HEOOXOJIMMbIe  (QOPMYJbI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

pemarb pallOHAJIbHbIE, HMppaloOHaIbHEIE, IIOKa3aTelbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalue MOyJId U IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METObI IS PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKKe 3ajJlay ¢ napaMeTpaMy;

MOJICJIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe ainreOpbl, COCTABISTH
BBIDQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJ1ayH,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIETM C MCIOJIb30BAHMEM almapara aireopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

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

CTPOUTH TE€OMETPUYECKHE o0O0pa3bl YypaBHEHUH U  HEPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJTHO ~ ONEpPUPOBATh TMOHITHSAMHU: TpPaQUKU TPUTOHOMETPUUECKUX
byHKIH;

NPUMEHITh (YHKIUU JJI1 MOJICIUPOBAHUS U MCCIEAOBAaHUSA pPealbHbIX
IIPOLIECCOB.

Hayvasia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HAXOJIUTh HaOOJIbIIee U HAUMEHbIIEe 3HAUCHHS (PYHKIIMU HENPEPHIBHOM Ha
OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4lIEero pELICHUS B
MPUKJIAOHBIX, B TOM 4YHUCJIE COLUUAIBHO-DKOHOMUYECKUX, 3aJayax, i
OTIpEJICNICHUs] CKOPOCTM W YCKOPEHHs Tpolecca, 3aJlaHHOro (opmyion wuiu
rpagukom;



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

HAXOJWTH IJIOMIA/IN TIOCKUX GUTYP U OOBEMBI TENT C TOMOIIHIO0 HHTETPAJIa;

UMETh TPEJCTaBICHUE O MaTEeMaTHYCCKOM 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 Koutposbueie  IMpaxkruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

MHOXECTBO IEHCTBUTEIIBHBIX YHACEIL.

MHorounensl. PanimoHanbpHble ypaBHEHHUS U 24 5

HepaBeHCTBA. CHCTEMBI JIMHEHHBIX

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

Jlorapudgmuueckasi GyHKIIHUS. 18 1

Jlorapudmuueckre ypaBHEHUs

TpuroHomeTprudeckue BoIpaXXeHNs U 29 1

yYpaBHEHUs

[TocnenoBaTenbHOCTH M MPOTPECCUH 10

Henpepeieabie pynkuuu. [Iponssoanas 20

[ToBTOpenue, 06001IeHNE, CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0



11 KITACC

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

UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 9

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 ITPOTPAMME 136 11 0






IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
/i Tema ypoka Beero Konrtpouabsnbsie IIpakTnuyeckue fsyqemm 26[()1;1;0B3Teﬂbﬂble
padoThI padoThbI pecypes:
1 MHoxecTBO, onepaluu HajJ MHOKECTBAMU 1
1 UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHre TeOpEeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisl peleHus 3aaa4
Panronanbsubie yncna. OOBIKHOBEHHBIC U
4 JIECATUYHBIEC IPOOHU, TIPOIICHTHI, 1
OECKOHEUHBIE TIEPUOIUUECKHE TPOOH
Panmonanwsubie yncina. OOBIKHOBEHHBIC U
5 JECSTUYHBIE TPOOH, IPOLIEHTHI, 1
OeCKOHEYHBIE TIEpUOAMUECKre Apoodu
6 [Tpumenenue apobeii U MPOIEHTOB IS 1
pelIeHNs TPUKIAIHbIX 33124
7 Bxoanas nuarnoctudeckas pabora 1 1
8 JlelicTBUTeNbHBIC YKCIa. PalinoHanbHbIE U 1
HppALMOHATILHBIC YHCIIa
9 ApudmeTrnueckue onepanum ¢ 1
JIEMCTBUTENbHBIMU YUCIIAMU
10 Monynb 1eMCTBUTEIBHOTO YUCIa U €ro 1
CBOICTBA
11 [TpubnnxEHHBIE BEIYUCICHHS, TIPABUIIA 1



12

13

14

OKPYTIJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYUCIECHUN

OCHOBHBIE METO/IbI PEIIEHHUS LETbIX U
JIpOOHO-PaLIMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE MCTO/bI pCHICHUA LEJIbIX U
JIpOOHO-paLIMOHANIbHBIX YPaBHEHUHN U
HEPaBEHCTB

OcHOBHBIE MCTO/JbI pCHICHUA LEJIbIX U
pOOHO-pallMOHATBHBIX YPAaBHEHUH
HEPABEHCTB

15

16

17

MHorowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ HeabIMi KO3 GUIIIEHTaMH.
Teopema Buera

Pemenne cucreM JTMHENHBIX YpaBHEHUN

18

19

20

21

Pewienne cucreM JIMHENHBIX YPaBHEHUU

Martpuna CUCTEMBI IMHEHHBIX YPABHEHUN.
Onpenenuresib MaTPULBI 2X2, €ro
reOMETPUYECKUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYEHUS

Ornpenenurens MaTpUIlbl 2X2, €ro
F€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYMCJICHHE €TI0 3HAUCHUS

[Ipumenenue onpenenuTes s PelIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

22

Pemenue IMMPUKIIAJHBIX 3a1a4 ¢ TIOMOIIBIO



23

CHUCTEMBI JINHEHHBIX YPaBHEHUM

Pemenne nmpukiagHeIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

24

Konrponsnas pabora: "PaimonanbHele
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHK1MA, CIOCOObI 3aJaHusT PYHKIINU.

B3anmuo obpartubie pynkinu. Kommnosurms

byHKUIMIA

26

27

28

I'padux byakmum. DnemeHTapHbIe
npeoOpazoBanus rpadukoB GpyHKIUN

O06nacTh onpeAesieHus] © MHOYKECTBO
3HaueHui Gpynkuuu. Hynu pyHkumm.
ITpoMexyTKH 3HAK OCTOSTHCTBA

UéErHble 1 HEYETHBIE (PYHKITUH.
[Tepuonuueckue Gpynkunu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOonpIiee 1 HauMeHbllee 3HaUCHUE
(GYHKLINU HAa TPOMEKYTKE

30

31

32

JluHeliHas1, KBaipaTU4Has U JPOOHO-
nuHenHas QyHKIIT

DIeMEeHTapHOE UCCIIeIOBAaHUE U
MOCTpoeHne TpauKOB ATUX PYHKITUH
DJIeMEHTapHOE HCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33

CreneHb ¢ LIETBIM ITOKa3aTeaeM. buaom
HreroTona



CremnieHs ¢ OCJIBIM ITOKAa3aTCIICM. buaom

34 Herotona
CreneHHas QyHKIMS C HATypalbHBIM U

35 eJIBIM MoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 Konrponbnas pabora: "Crenennas
¢ynknus. E€ cBoiictBa u rpadux”

37 Apudmernueckuil KOpeHb HATYPAIbHON
CTEIIEHU U ero CBOMCTBA

38 ApudmeTraeckuii KOpeHb HATYPATHHOU
CTEIEHU U €r0 CBOWCTBA

39 [IpeoOpa3oBaHs YHCIOBBIX BhIPAKEHHIH,
COJIeprKalIiX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
COJIepKalINX CTEIEHU U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUH,
COJZIeprKalIuX CTEIICHU U KOPHU
UppanmonansHelie ypaBHeHUs. OCHOBHbIE

42 METO/Ibl PEIIEHUSI UPPALUOHATIBHBIX
ypaBHEHUH
WppanmonaneHele ypaBHeHU. OCHOBHbIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
WppanmonaneHele ypaBHeHU. OCHOBHbIE

44 METO/BI PEIICHNS UPPALNOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUU

UPPALMOHAIBLHBIX YPABHEHUN



PaBHOCHMIEHBIC nepexoabl B pCIICHUHA

40 UppaMOHATIBHBIX YPAaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXOABI B PELICHUH
UppalMOHATIBLHBIX YPaBHEHHM

48 PaBHOCWIIbHBIE TTEPEXOABI B PELICHUU
UpPpaMOHATIBHBIX YPAaBHEHUN
CaoticTBa U rpaguK KOpHs N-Oi CTeNeHH

49 KakK (DyHKIIMM OOpaTHOMW CTETIEHH C
HaTypaJIbHbIM [10Ka3aTeseM
CgoiicTBa 1 rpaduK KOpHs N-0il CTETICHU

50 KaK (YHKIIMHM 0OpaTHOM CTENICHH C
HaTypaJbHBIM I10Ka3aTelIeM
Kontponbhas padota: "CsoiicTBa u rpapuk

51 KOpHs N-0# cTtenenu. MppannoHaabHbIe
ypaBHeHus"

59 CreneHs ¢ palMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBOICTBA

53 CreneHs ¢ palMOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

54 CreneHp ¢ pallMOHAIILHBIM [TOKa3aTeIeM U
e€ cBoiiCTBa

55 [Toka3zarenbHas (QyHKIHMSA, €€ CBOMCTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKIUN AT
peleHusl ypaBHEHU I

57 Ucnons3zoBanue rpaduka GyHKIUU AJ1s
pelieHus: ypaBHEHU

58 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE



METO/Ibl PEIIECHNUS TOKA3aTEIbHBIX
YpaBHEHUN

[TokazaTenbHbie ypaBHEeHUsI. OCHOBHBIE

59 METO/Ibl PEIICHHSI TTOKa3aTeIbHBIX 1
YpaBHEHUH
[TokazarenpHble ypaBHEHUSI. OCHOBHBIC

60 METO/TbI PEIICHHUS TTOKA3aTEIBHBIX 1
YpaBHEHUN

61 Kontponbnas pabora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm yucna. CpoiicTBa norapudpma 1

63 Jlorapudwm uncna. CBoicTBa Jorapudma 1

64 Jlorapudm yucna. CpoiicTBa norapudpma 1

65 CCATHYHBIC W HATyPaTbHBIC JIOTAPUPMBI 1

y
66 CCATUYHBIC U HATYPaJIbHBIC JIOTapU(PMBbI 1
y

67 [TpeoOpazoBaHue BBIPAXKESHHM, COIEPIKANITUX 1
sorapupMbl

68 [TpeoOpa3oBanue BEIpAKEHUH, COACPIKAIINX 1
norapudmel
[Tpeobpa3oBaHue BbIpaXKEHHIA, COIEPIKALTUX

69 ’ 1
Jorapupmbl

20 Jlorapudmuueckas pynkuus, e€ cBolcTBa U 1
rpadux

71 Jlorapudmmueckas QyHKIUS, € CBOWCTBA U 1
rpaduk

79 Hcnons3oBanue rpaduka QyHKIUN AJs 1

peLIeHUs ypaBHEHU I



Hcnons3oBanue rpaduka GyHKIUU AJs

3 peLIeHUs ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

74 METO/Ibl 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. Jlorapupmuueckue 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 olpeielIeHue TPUrOHOMETPUUYECKUX

(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 aHamm3a
OECKOHEYHO MaJbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuueckas nmporpeccus

106 beckoneuHo yObIBaromasi reoMeTpUIecKast
nporpeccust

107 Cymma 6eCKOHEYHO yOBbIBAIOIICH
TEOMETPUUYECKOH MPOTPECCUH

108 JIMHEeWHBIN 1 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 paboTa:
"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, POU3BEICHNS,
YACTHOTO U KOMITO3UIIMM (DYyHKIIMH

130 [Tpou3BoHAs CyMMBI, IPONU3BEICHHUS,
YACTHOTO U KOMITO3ULIMH (DYyHKIIMH

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 HOBTOPCHI/IC, 0000111eHHEe, CHCTEMATH3AIINS 1
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME



11 KITACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue fllsyqennﬂ gﬁlc)l:ll;onaTenbﬂme
padoThl padoThbI pecypes:
[IpuMeHeHne Npon3BOIHOMN K
MCCIIeI0BaHMIO (DYHKIIMI HA 1
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpuMeHeHne MpoU3BOJHOM K
UCCIIeIOBaHMIO (DYHKINI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI
[IprmeHneHnre npou3BOIHOMN K
UCCIIeI0OBaHMIO (PYHKIMI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne MpOU3BOIHOM K
HCCIIeI0BaHMIO () YHKIIMHN HA 1
MOHOTOHHOCTb M 3KCTPEMYMBI
[IprmeHeHnre npou3BOIHOMN K
MCCJIeI0BaHMIO (DYHKIIMI HA 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI
Bxonnas quarnoctuueckasi pabora 1 1
Haxoxnenve HanbobIero u
HAaMMEHBIIIETO 3HAYEHUSI HEMPEPHIBHOM 1
(GyHKIUHU Ha OTpE3Ke
Haxoxnenne HanOOIbIIErO U
HaMMEHBILIETO 3HAYEHUSI HENPEPHIBHOM 1

(GyHKLIUHU Ha OTpe3Ke




10

11

12

13

14

15

16

17
18

Haxoxnenne HanOoIbIIero u
HaWMEHBIIETO 3HAYCHUS HENPEPBIBHOU
(GYyHKLUHU Ha OTpE3Ke

Haxoxnenne HanOoJIbIIEero u
HAaUMEHBIIIETO 3HAYEHUS HETPEPHIBHOM
(GYHKITUM Ha OTpE3Ke

Haxoxnenne HanOOIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxxaenrie HanOOJIBIIETO U
HAaMMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GYHKIIMHA Ha OTPE3KE

[Ipumenenre npou3BOIHON IS
HAXOK/JICHUSI HAWJTYUIlero PeIIeHHs B
MPUKIATHBIX 33/1a4ax

[IprmeHeHre nporu3BOIHOMN AJIst
HAXOKJIEHUSI HAWJTy4IlIero pelieHus B
MPUKIAIHBIX 3a/1a4ax

[IprmeHeHnre nponu3BOIHOMN AJIst
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHoro GopMyIIol WiIH
rpagukom

[IprmeHeHnre npou3BOIHOMN AJIst
OTpeIeNIEHUs] CKOPOCTH U YCKOPEHHS
mpoiiecca, 3a1aHHOT0 (POPMYIION HITH
rpaduKom

Kommozumus ¢yHKimii

Komnozunus GyHkuumit




19

Kommozumus ¢yHKImiz

['eomeTpuyeckue 00pas3bl ypaBHEHUI Ha

20 KOOPAMHATHOW INIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

99 Kontponbnas pabora: "Uccnenopanue
(GyHKIHI ¢ TOMOIIBIO0 TPOU3BOIHON"

93 [TepBooOpazHas, 0CHOBHOE CBONCTBO
epBOOOPaA3HBIX

24 [TepBooOpa3Hble 31eMEHTApHBIX (DYHKITHIA.
[IpaBuna HaX0XJIECHHS TEPBOOOPA3HBIX

o5 [TepBooOpa3Hble 31eMEHTAPHBIX (DYHKITHIA.
[TpaBuiia Hax0Xk1eHUS IEPBOOOPA3HBIX

26 NHuTerpan. I'eoMeTpudecKnii CMBICI
UHTerpaa

97 Brruncnenue onpenenéHHOro nHTerpaia
no ¢popmyne Hetorona-Jleitbauma

28 Beruncnenue onpenenéHHOro HHTerpaia
o ¢popmyne Hrrorona-JleitOauia

29 [IpumeHneHue naTerpana Juist HaXOXKACHUS
TJIOMIAEH TUTOCKUX (PUTyp

30 [IpumeHenne nHTerpana Juist HaXOXKACHUS
00BEMOB reOMETPUUECKHUX TEI

31 [Tpumeps! perienuit uddepeHraIbHbIX
ypaBHEHUH

32 [Tpumeps! pemieHuit AudpepeHnnanbHbIX
ypaBHEHUH

33 MareMaTHuecKoe MOJICITUPOBaHUE



pEATBHBIX MTPOIIECCOB C MTOMOIIBIO
nuddepeHIranbHbIX ypaBHEHUH

KonTponbnas padora: "[lepBooOpasnas u

34 |
UHTErpal

35 Tpuronomerpuieckue GyHKINU, HX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpapuKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpauKu

38 Tpuronomerpuieckne GyHKINU, UX
CBOIicTBa U rpaduKu

39 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpapuKu
OT00p KOpHEH TPUTOHOMETPUYECKUX

40 ypaBHEHUH C TTIOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKIX

43 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Penienue TpuroHoMeTpruUeCcKuX

HEPaBEHCTB



Pemenne TPUTOHOMCETPUICCKHX

45
HEPaBEHCTB

46 Pemenne TpuroHOMeTpHUECKUX
HEPaBEHCTB

47 Pemnienne TpuroHoMeTpHUECKUX
HEPaBEHCTB
KoHnTtponbHas padora: "I 'paduku

48 TPUTOHOMETPUYECKUX (PYHKLIUH.
TpuronomeTrpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHHS
NIOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PETIICHHSI
MIOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS
MIOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHHS
NIOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IBI PETICHHSI
norapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEILICHHS
norapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PETIICHHSI
aorapu(pMHUYECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PETIICHHSI
aorapu(pMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHATIHLHBIX HEPABEHCTB

58 OcHOBHBIE METO/BI PELLEHUS



HppallMOHAJIbHBIX HCPABCHCTB

OcCHOBHBIC MCTOABI pCHICHUS

59 UppaIMOHATIHHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHHS
UppaIMOHAIHHBIX HEPABEHCTB

61 ['padmyeckue MeTOABI peLICHUS
UppaMOHATIBHBIX YPaBHEHHM

62 ['padrueckue METOIBI peIICHNUS
UppalMOHATIBHBIX YPaBHEHHM

63 I'paduueckue MeTobl peLieHus
IIOKa3aTEJIbHBIX YPaBHEHUH

64 I'paduueckue MeTobl peLieHus
MOKa3aTEIbHBIX HEPABEHCTB

65 ['paduueckue METOIBI PEeIICHNUS
Jorapu(pMUUECKUX YpaBHEHHH

66 I'paduueckue MeTo bl peLieHus
norapu(pMHUECKUX HEPABEHCTB

67 I'paduueckue MeTO bl peLIeHus
Jorapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTOIBI pemieHNUs

68 MOKAa3aTeJIbHBIX U JIOTapUPMUIECKUX
ypaBHEHUH
I'padmueckue MeTOABI pemIeHUS

69 MIOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'paduueckue MeTo bl peLieHus

70 MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

HEPABEHCTB



71

72

73

74

75

76

77

78

['padmyeckue MeTOABI peLICHUS
MIOKA3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

KonTtponbHas pabora: "UppanmonanbsHele,
MoKa3aTeNbHbIE U Jorapudmuueckue
HepaBeHCTBA"

KowmmnekcHsle uncna. AnreOpanueckas u
TPUTOHOMETpHUYEcKasi pOPMBI 3aIIHCH
KOMIUTIEKCHOTO YHcia

KowmrnekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUUYECKask (HOPMBI 3aITUCH
KOMIUIEKCHOT'O YKclia
ApudmeTnueckue oneparum ¢
KOMILJIEKCHBIMU YUCJIaMHU
ApudmeTndeckre oneparuu C
KOMIUIEKCHBIMU YHCIIAMU
N3o0paxenue KOMIJIEKCHBIX YHUCEI Ha
KOOPJAMHATHOW INIOCKOCTH
N300paxeHre KOMITJIEKCHBIX YHCeN Ha
KOOPAMHATHOU INIOCKOCTH

79

80

81

®opmyna Myaspa. KopHu N-oii cteneHu
U3 KOMIUIEKCHOTO YHClia

®opmyna Myaspa. KopHu N-oii crenenn
U3 KOMIUIEKCHOTO YHClia

[IpuMeHeHne KOMIUIEKCHBIX YUCEI ISt
perieHus GU3NIECKUX U T€OMETPUICCKIX
3a1a4

82

KontponsHas pabdora: "KomruiekcHbie



guciaa"

83 HatypanbHble 1 1ienbie gncia

84 HarypanbHble u nenbie yncna

85 [TpuMeHEeHNEe IPU3HAKOB JISTUMOCTH
LIEJIBIX YHCET

86 [IpumeHeHne MpU3HAKOB ACTUMOCTH
LIEJIBIX YHCET

87 [TpruMmeHeHre TPU3HAKOB IETUMOCTH
uensix uncesn: HOJl u HOK

88 [TpumeHeHHe TPU3HAKOB JACITUMOCTH
nensix yncen: HOJl u HOK

89 [IpumeHeHHe TPU3HAKOB JACITUMOCTH
IEJIBIX YUCEI: OCTATKH M0 MOIYJTIO

90 [TpruMmeHeHre TPU3HAKOB IETUMOCTH
IENBIX YUCEI: OCTATKH M0 MOIYJTIO
[IpumeHeHHe TPU3HAKOB JACITUMOCTH

91 HEJBIX YHCeIT: anropuT™ EBkinnaa s
pelleHus 3a71a4 B LIEJIbIX YHCIax

92 KonTtponsHas pabdora: "Teopust nenbix
gucen"
CucremMa 1 COBOKYITHOCTh ypaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CHUCTEMBI-
CICACTBHS
Cucrema 1 COBOKYIHOCTh ypaBHEHUH.

94 PaBHOCHIIBHBIE CUCTEMBI U CHUCTEMBI-
CICACTBHS

95 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U

COBOKYITHOCTEH PallMOHAJIBHBIX YPaBHEHUN



96

97

98

99

100

101

102

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEYW UpPaLMOHAIIBHBIX
yYpaBHEHUH

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcHOBHBIE MCTOABI pCHICHUSA CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3
pa3IMyYHbIX 00JacTel HAyKU U pealbHOMN
JKU3HU, UHTEpIIPETALUs IOJYy4CHHBIX
pe3yJIbTaTOB

[IpuMeHeHHe CUCTEM K PELIECHHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 U3
pa3IuyYHbIX 00JacTel HAyKU U pealbHON
JKU3HM, HHTEPIIPETALUs ITOJTY4YEHHBIX
pe3yJIbTaTOB

103

[IpuMeHeHre HEPAaBEHCTB K PEILICHUIO
MaTEeMaTH4YECKHX 3a/1a4 U 3a]a4 U3
pa3IuyYHbIX 00JacTel HayKu U peaslbHOMN
JKU3HU, HHTEPIIPETALUS TOJTY4CHHBIX



pE3yNbTaTOB

KoHnTtponbhas padora: "Cuctemsr
PpaluOHAJIBHBIX, UPppAllMOHATIBHBIX

104 MIOKA3aTeNIbHBIX U JIOrapu(pMUUECKUX
ypaBHEHHH"

105 PanyoHaneHbIE ypaBHEHMS C IapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmoHnaabHbBIC CHCTEMBI ¢ TTapaMeTpaMu

108 HppanuoHansHble ypaBHEHuS,
HEpaBEHCTBA C MTapaMeTpaMu

109 WpparnuoHanbHble CHCTEMBI C
napameTpamu

110 [Toka3zarenbpHBIC ypaBHEHU, HEPABEHCTBA C
napameTpamu

111 [loka3zarenbHble CUCTEMBI C TApAMETPAMU

112 Jlorapudgmuueckue ypaBHEHUs,
HEpaBEHCTBA C MapaMeTpaMu

113 JlorapugmMuyecKkue CUCTEMBI C
napameTpamu

114 TpuronomeTpuieckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTrpuueckre HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpuiecknue CUCTEMBI C
napameTpamu

117 [TocTpoenue u uccnegoBaHue

MAaTEMAaTHYCCKUX MOI[eHefI PCAIbHBIX



118

119

120

121

122

123

124

125

CUTYallMi C TOMOIIBIO YPaBHEHUH C
napameTpamu

IToctpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJIENIeN peaTbHbIX
CUTYaIlUH C IOMOIIBI0 CUCTEM YPaBHEHHIA
C mapameTpaMu

IToctpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJIENIeN peaTbHbIX
CUTyalMi C IOMOUIbIO CUCTEM YPABHEHUN
C mapameTpaMu

KonTponbnas pabota: "3anauu c
napaMmerpamu’

[ToBTOpeHnue, 060061IeHNE,
cucTeMmarusanus 3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IIEHHE,
cucTtemaTusanus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, o6o0IIEHNE,
cHUcTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHHN"

[ToBTOpenue, 060061IeHNE,
cucreMartu3aius 3Hanuii: "HepaBencrsa"
[ToBTOpeHmE, 0600IIECHNE,
cuctemarusanus 3HaHui: "HepaBencrsa"

126

127

[ToBTOpEHME, 0000IICHHE,
cuctemarusanus 3Hanui: "Hepasencraa"
[ToBTOpenue, 06001ICHNE,
cuctemarusauus 3Hanuii: "[IpousBogHas u
e€ npuMeHeHue"



[ToBTOpEeHME, 0000IICHHE,

128 cucreMartu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHme, 0600IIECHNE,

129 cucreMartu3anus 3Hanuii: "[IponsBogHas u 1
€€ npuMeHeHue"
[ToBTOpenue, o6o0IIEHNE,

130 cucteMartu3anus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 060061IeHNE, 1
cucTeMartu3aiys 3Hanuii: "Oyaxkuun"

132 [ToBTOpenue, 06001IeHNE, 1
cucreMaru3anus 3HaHui: "Oyakuun"

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

134 Wrorosas koHTpobHAs paboTa 1

135 HroroBasi KOHTpoJIbHAs paboTa

136 [ToBTOpenme, 0600MIEHNE, 1
CUCTEMAaTH3aINsI 3HAHUH

OBIIEE KOJIMYECTBO HACOB I10 136 11

I[TPOTPAMME







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 € UCIOJIb30BaHUEM allapaTa 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 UppallMOHANIbHBIC YUCa. ApruMeTHIeCKHe
1.2 orepariyi ¢ JCUCTBUTEIBHBIMU 4YHcIaMu. [IpuOIkEHHBIC BBIYUCIICHUS, MPaBHUIIA
OKpYTJICHHMS], TPUKHUJIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUI
Crenenb ¢ menbiM nokasareneM. CtanmapTHas ¢hopma 3arucu JeHCTBUTEILHOTO YHCIIA.
1.3 Hcnonb3oBanue moaxosmiei (GopMbl 3aMUCH TEHCTBUTENBHBIX YUCEN I PEIIeHUs
MPaKTUYECKUX 3a/1a4 U MPEJICTABIICHUS JaHHBIX
14 ApudmMeTnuecknii KOpeHb HATypaJIbHOW cTerneHu. J[eWcTBus ¢ apuMeTHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENIEHU
15 CuHyc, KOCHMHYC U TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, AapKKOCUHYC,
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 MATEMATHYECKUX 3a7ad 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 OKPYXKHOCTb, OIpEAEIEHUE TPUTOHOMETPUUECKUX (DYHKUINN

34 YHCIIOBOTO apryMeHTa
4 Hauana maTemaTiueckoro aHaimsa
41 ITocnenoBaTenbHOCTH, CIOCOOBI  3alaHUs  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [OCJIE1I0BATEIbHOCTH
Apudmernueckass © TreoMeTpuueckas mporpeccud. beckoHeuHo —yObIBaromias
4o ~ TEOMETPHYECKas NPOrpeccHs. Cymma OeckoHEUHO YOBIBAalOUIEH TIeoMeTpUYecKou
' nporpeccun. @opmyna CIOXKHBIX HPOLEHTOB. lVCHonb30BaHUWE MPOrpeccCHH JUis
peLIeHHs] peabHbIX 3a]a4 IPUKIIAJHOTO XapaKTepa
) MHoxecTBa 1 JIOTHKa
MHoxecTBO, omnepauuu HaJ MHoKecTBaMu. Jluarpammsl Oillepa — 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 3JIeMEeHT CO/iep:KaHUs
1 Yucna v BIYUCIICHUS
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 1 HEPAaBEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUN. PellieHrne NpuKkIiIaHbiX 3a/1a4 ¢ TOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl ¥ COBOKYITHOCTHU PAallMOHAIBHBIX YPABHEHUI U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTEeMaTHUECKUX 33134
' U 3a71a4 U3 pa3IMYHbIX 00JacTel HAyKu U pealbHOM KU3HU
3 OyHKIMY U TpaduKu
Oyukuus. [lepuonuueckue ¢yHkiuu. IIpomMexyTkn MOHOTOHHOCTH —(QYHKIUH.
3.1 MakcuMymbl U MUHUMYMBbI QyHKIuH. HauGosnbliee M HauMeHbIIee 3HAUYCHUE
(GYHKIIUM Ha IPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U Tpa(UKH



3.3

[TokazarenbHas u Jorapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLICHUs] YpaBHEHUM U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMN A1 UCCIEI0BaHUS MIPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHMKAIOT NpPU pEIIEHUH 3a7ad U3 JAPYruX Y4eOHBIX NpPEAMETOB U
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 HAXOXKIACHHUS 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 NTPOU3BOJHON Ul HAXOXACHHUS HAWIYYILEro PEeIIeHUs B IPUKIATHBIX
4.5 3ajjavax, Uil ONpEAeNeHHs CKOPOCTH TIpolecca, 3aJaHHOro (opmynoi umu
rpapuKoM
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HBIX
4.7 WuTerpan, ero reoMeTpuyeckuii 1 GU3NIECKUN CMBICI. BrIaucieHne nHTerpaia mo

¢dopmyne Herotona — Jlelioanna



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

Kon
NpoBepsieMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeJIbHOI NPOrpaMMbl CpeIHero 001Iero
oOpa3oBaHus

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 TPOTHUBOMOJIOXKHOE YTBEP)KIEHHE, NMPHUBOJUTH TPUMEPHI U
KOHTPIPUMEPBI, HCIOIB30BaTh METOJ MAaTeMaTUYecKOW WHIYKIUH;
IPOBOJIUTH JIOKa3aTeNbHBIC PACCYKICHHUS MIPU PEUICHUH 3a/1a4, OLICHHBATh
JOTMYECKYI0  MpPaBHIBHOCTh  PACCYXKJIEHHH; yMEHHE OIepUpOBaThH
HOHATUSAMH: MHOXECTBO, ITOJMHOKECTBO, OINEpaly HaJ, MHO)KECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUS PEaTbHBIX MPOIIECCOB M SBICHUH M NMPU PEIICHUHU 3a/1ad, B TOM
qrcie U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a71aBaTh
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
palMoOHaIBbHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTENBHBIM 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
YKCeN, YMEHHE MCIIOJIb30BaTh MPU3HAKU JICTUMOCTH, HANMEHBIIUI 00N
JeNUTeh W HaWMeHbIee oO0liee KpaTHOe, alroput™M EBknmma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMHU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUEHUH U TPpeoOpa3oBaHUs
BBIPDOKECHUN CO CTENEHSIMU M Jiorapudmamu, mnpeoOpazoBaHus ApOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

MOCTIEIOBATEIbHOCTh, apu(MeTHyecKkas Mporpeccus, TreoMeTpruuecKas



nporpeccusi, OECKOHEYHO YyOBIBalOIIas TIEOMETpPUYECKas IIPOrpeccus;
yYMEHHUE 3a/laBaTh IOCJIEAOBAaTEIbHOCTH, B TOM YHCIE C IOMOUIBIO
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 apUPMETUYECKHE JEHCTBHA C KOMIUIEKCHBIMH YHUCIIAMH;
IPUBOJIUTH IPUMEPHI MCIIOJIb30BaHUA KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh
HNOHATHSMM:  Marpuua 2X2  wm 3x3, onpenenurenb  MaTpULBL,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTelbHble, CTENEHHbIe, JIorapu(pMUyeckre, TPUTOHOMETPHUECKUE
YPaBHEHHs W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIIEpUPOBATH
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKUe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOINBIO pPa3IMYHBIX NPUEMOB; peEIIATh
YpaBHEHUS, HEPAaBEHCTBA U CHUCTEMBl C I1ApaMETpPOM; IPUMEHSATH
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYECKHX

3aa4 U 3a/1a4 U3 pa3JIMIHbIX oOacreit HAayKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEpUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTb (YHKIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(YHKIMU Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIMS, aCUMOTOTHI rpaduka
(GyHKIMHU, TepBas M BTOpas MPOW3BOAHAs (DYHKIMH, T€OMETPHUECKUN U
(u3nuecKkuif CMBICT TPOU3BOAHOM, TMEpPBOOOpa3zHas, OIpeneIEHHbIN
UHTETpA; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QyHKIMH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMITO3UIIMKN (YHKIMN, HAXOIWUTh ypaBHEHHME KacaTeNbHOW K rpaduky
(yHKIMY; YMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONB30BaTh MPOM3BOIHYIO Ui HCCIeNOBaHHUA (YHKIHH,
HaXoJIuTb HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHaJIN3a; NPHUMEHATH MPOM3BOAHYIO Uil HAXOXACHHA HAWIy4dlIero
pelleHns B MpPHUKJIAJHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMMUYECKHUX H

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




HUHTCIrpajia;, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

noMoIbplo ¢ hepeHInaTbHBIX YPaBHECHUI

YMeHnue oneprupoBath NOHATUAMHU: Tpaduk GyHKIMHU, oOpaTHas QyHKUNS,
KOMIO3UIMS (DYHKUMH, JMHEHHas QYHKIM, KBajapaTHuHas (QyHKIUS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3aTeslbHAs |
norapupmMuueckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH H3YYECHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpaukoB  (yHKIHH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelieHny 3a7ad M3 JpYrux ydyeOHbIX MpPEeIMETOB U 3a7ady U3 peajbHOU
KHU3HHM; BbIpaKaTb (OpMYJIaMHU 3aBHCHUMOCTH MEXJy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Trpaduku (QYHKIUH JUIs peuieHus ypaBHEHHH,
HEpaBEHCTB M 3aJady C IapaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUHN, HEPABEHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3a7a4d Pa3HbIX THUIOB (B TOM YHCIIE Ha
IPOLEHTHI, OJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIYT, HAJIOTH, 33/1a4d U3 O0JIACTH YMPABIICHUS JTUUYHBIMU U CEMEWHBIMU
(vHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHHs, HEpAaBEHCTBA U HX
CHUCTEMbl N0 YCIOBUIO 3aJlayd, HUCCJIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh MPABIONOJAO0HOCTh PE3YJIBTATOB, yMEHHE MOCIUPOBATH
peanbHbIe CUTYyallMd Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  HUCIONB30BaHWEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSMHU: CpeqHee aphu(MeTHIecKoe, MeIuaHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHe H3BIEKaTh, WHTEPIPETUPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIOIIYIO CBOWCTBA peabHBIX IPOIECCOB M SIBICHUH; MPEICTABISATH
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C NPUMEHEHHEM TpadHueCKUX
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu MCCIEeI0BaTh COBMECTHbIC

HaOJI0/IEHUS C TOMOIIBIO JUarpaMM paccerBaHUs U JTUHEHHON perpeccun

YMeHune onepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4alHOE

CO6BITI/IC, BCPOATHOCTD CJ'Iy‘l&fIHOl"O CO6BITI/I$I; YMCHHUE BBIYHUCIIATH




BEPOSTHOCTb C HCIIOJIb30BAHUEM TpapUUecKHX METOJO0B; IMPUMEHSThH
(GOpPMyIIBI CIOKEHHS W YMHOXCHHUS BEPOSATHOCTEH, (OpPMYTy IOTHON
BepossTHOCTH, popmyny bepHymnn, komOuHaTopHBIe (aKTHl U (OPMYIIBI,
OLIGHMBATh BEPOSITHOCTU pEajbHBIX COOBITHI; YMEHHE ONEepupoOBaTh
NOHATHSMH:  CIlydaiiHass BEJIMYMHA, pAaCIpeesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOH  BENUYMHBL, (YHKUMU  paACHIPENEICHUS M  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 U HOPMAJIBHOTO pacIpeeeHuil; yMeHHe
UCIOJIb30BAaTh CBOWCTBA M3YUYCHHBIX pacHpeAeieHUN AJIs pelIeHus 3a1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMI; yMEHHE TPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIIEpUPOBATH MOHATUSAMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COUYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEIICHUS 3a]a4; OICHUBATh
BEPOSITHOCTU pEealIbHBIX COOBITHIl; COCTaBNIATh BEPOSATHOCTHYIO MOJETbh U

MHTEPIPETUPOBATH IIOJIIYYEHHBIH PE3yIbTaT

YMeHue omnepupoBaTh  MOHSATUSMM: TOYKa, MOpsMasi, IIJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yIoJ, TPEXTPAaHHBIN YTOJ, CKPEIIMBAIOIIKECS MpsAMbIe, apalieNbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MeEXAy TpsSMONM U IUIOCKOCTBIO, YroJl MEXIY TUIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHue MEX]y IUIOCKOCTSIMU; YMEHHUE HCIIOIb30BaTh MPHU PEIICHUH
3aa4 U3y4yeHHbIe (DAKTHl U TEOpPEMbl IMJIAHUMETPUHU; YMEHHUE OIICHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJIeJIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPEelIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3aa4n

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAbL (QUTYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NHpaMuaa, (Urypa W 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, CEYEHMs KOHYca M LMJIMHPA,

mapaii€JIbHbIE OCH HWJIW OCHOBAaHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,
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12

13

Kacaromasicsi cdepsl, IWIMHAPA, KOHYCa; yMEHHE CTPOUTh CEYEHHUE
MHOTOTpaHHHMKa, U300pa’kKaTh MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpalllEHUs, UX CEUYEHHUs, B TOM YHCJIE C MIOMOILBIO JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSITEIbHO
(hopMynHupoBaTh ONpeesIeHUs] U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpHUecKux (uryp, oOOCHOBBIBATH WIIU
OlpoBepraTb MX; YMEHHE MPOBOIUTH KiaccU(PUKALUIO QUryp IO
pa3IMYHBIM TpPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

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 (HOPMYNIBI M METOABL, B TOM YHCIIC: IUIOLIA[b HOBEPXHOCTU
nMpaMyzbl, TPU3MBbI, KOHYCa, IWIMHApA, IUomaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuieaa, MUPaMHIbI, [PU3MbI, LWIUHIPA,

KOHYCa, l1apa; YMEHHE HAaXOIUTh OTHOIICHNE 00BEMOB MOIOOHBIX UTYP

YMmenue OIICPHUPOBATH MNOHATHUAMU: HNPAMOYIOJibHAd CHUCTCMa KOOPAUHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpAa, 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‘lC6HHX npeaAMETOB

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 3KkcTpeMyMbl. HaxoskaeHue HanOoJIbIIEero 1 HaMMEHbLIErO 3Ha4eHUs (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



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






