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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnblii Kypc «Anredpa W Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OJIHUM W3 Haubojiee 3HAYMMBIX B IPOrpaMMe CpeaHEero oodiiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol 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.

Y4eOHblil Kypc anreOpsl U Hayal MAaTeMaTHYECKOTO aHajan3a 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 JAJbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpems oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKLMSIMHU aireOpbl M MaTeMaTH4YeCKOro aHajlv3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTb, JOKAa3bIBaTh
YTBEPKJICHHS ¢ TIOMOIIBIO MHIYKUWW U PacCykAarh NEAYKTUBHO, WCIIOIb30BaTh
0000IIeHre ¥ KOHKpETU3aluio, a0CTparupoBaHuWE M aHAJIOTHI, (OpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIIICHHE.

B xoxe u3yueHust yyeOHOro kypca «Ainredpa v Havajla MaTeMaTH4YE€CKOro
aHanM3a» OOyYaroUIMecsl MOJY4YaloT HOBBIA OMBIT PEIIeHHs MPUKIAJAHBIX 3ajad,
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 peanu3yeTcsi Kak 4Yepe3 Yy4yeOHbIl MmaTepuai, CHocoOCTBYOLIUN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHoM
NEeATeNbHOCTH, TpeOyromed MNPOJOJDKUTEIBLHOM KOHIIEHTPAllMd  BHUMAaHMS,
CaMOCTOSATEIbHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

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

B crpykType yueOHOro kypca «Anrebpa M Hauyajga MaTeMaTHYE€CKOTO
aHaJIM3a» BBIIEJIEHBI CIEIYIOLUE COAepKATEIbHO-METOAUYeCKue JuHumn: «Yucna
U BbIUKCIEHU», « DyHKUINU 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 HACHIIIAasCh HOBBIMM TEMaMU U paszjaenamu. JaHHbIN
yueOHbI KypcC SBISI€TCS WHTETPATUBHBIM, IIOCKOJIIbKY OOBEIuHSET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMaTHUYECKUN aHAIM3, TEOPUsS MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM aIllapaToM, Y HUX MOCIeI0BaTeNIbHO popMHUpyeETCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENIb pealbHOMN
CUTYyallud, IPUMEHSTh 3HaHUS, MOJIy4eHHbIE TIPU U3yYeHUH y4eOHOro Kypca, Ui
pelIeHus] CaMOCTOSITETFHO C(HOPMYITMPOBAHHONW MAaTeMaTUYECKON 3a/aud, a 3aTeM
UHTEPIIPETUPOBATh CBOU OTBET.

ConepxarenbHo-MeToIMYecKas: JTUHMS «YMcna W BBIYMCICHUS) 3aBEpIIacT
¢dopMHpoBaHNE HABBIKOB UCIIOIB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTr0 00111ero oopa3zoBanus. Ha ypoBHe cpeanero ooiiero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palOHaJIbHBIX BBIYUCICHHUM, BKIIOYAIONIMX B C€0sl MCIOJb30BAaHUE PA3TUYHBIX
dopMm 3amMcu uyMcia, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATh NPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBbIE BBIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaloIIUMCs MHOXKECTBAa HATypalbHBIX, LEJbIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIoM H3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cIleuu(pUYecKue 3aJaud U ONepaluu: [eJleHHEe Halelo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIEJIBIX 4YHCEN, O0coOble CBOWCTBa
palMOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKIE ONEpalii, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOM CTENEHW HA MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnaromapsi mocieoBaTeIbHOMY pPACIIMPEHHMIO Kpyra HCIHOJB3YEMBIX 4YHMCENT U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHsS JJISl PEIICHHs Pa3UYHbIX 3a]ad
dbopMupyeTcsi TpeCTaBIeHNe O €IUHCTBE MATeMaTHKH KaKk HayKd W e€ POJiH B
MOCTPOCHUU MOJIETIEH peanbHOr0 MHUpa, MIMPOKO HCIOIB3YIOTCS O00O0OIIeHHE U
KOHKPETH3AIIHSI.

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 OBJIAJEBAIOT PA3IMUYHBIMH  METOJAMH  PEIICHHS
palMOHANbHBIX, HPPAIMOHANIbHBIX, TOKa3aTeNbHbIX, JOTapU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cogepkaix mnapaMerpbl. llomydyeHHbIE yMEHHS LIMPOKO HCIOJIB3YIOTCS MpHU
UcClIeJOBaHNH (YHKIUH C TIOMOIIBIO MPOW3BOJHOM, P PEIICHUH MPHUKIAIHBIX



3a/1a4y 1 3a7a4 Ha HaXOXKJEHUE HAauOOJbIIMX U HAUMEHBIIMX 3HAYEHUN (PYyHKUHUU.
JlanHast comeprkatenbHasi TUHUS BKIIIOYAeT B ceOsl Takke (GOpMUPOBAHNE YMEHUN
BBITIOJIHATh ~ pacy€Tsl 1O  QopMmyrnaMm, MpeodOpa3oBaHUsl  PAIMOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BbIPAXKEHUU,
COJIepXKalllUX CTENeHH W Jiorapudmbl. brarogaps u3yyeHuro aiaredpandyecKkoro
MaTepuajia  IPOUCXOJMUT  JaJIbHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIILIEHUSI O0y4YaromMXcs, (OPMHUPYIOTCS HABBIKUA JEIyKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (popmMamH,  MpeACTaBICHUS
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. AJjredpa
npeanaraetr d(QQeKTUBHbIE HHCTPYMEHTBHI [UIsl PpEIIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJa4, HArJIAHO JEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenbHo-MeToIM4ecKass JHHUA «DYHKIMM U TpapuKu» TECHO
neperieTaeTcsa ¢ JAPYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 334a€T NOCIIEI0OBATENbHOCTh U3YUEHUSI MaTepuana. M3yueHue cTeneHHou,
MOKa3aTEeNbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIA, UX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (PDYHKIUU IJIs pelieHus 3a7a4 U3 APYTHX YUeOHBIX
IPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM AHAIU30M,
TaK U C pelIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOoM Oonbllloe BHMMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKUWU, CTPOUTH HX
rpadguku. Matepuan 3Toi cofep)KaTebHON JIMHUM HaIleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IMO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTHM MEXIY BEJIMYMHAMHU B
paznuuHor dopme: aHATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyueHwue
CIIOCOOCTBYET Ppa3BUTUIO  AJNTOPUTMUYECKOTO MBIILUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO AaHATIOTHIA.

CopepxarenbHass nuHusA «Hauyana mareMaTnyeckoro aHajivsa» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYyr KaKk MaTeéMaTUYECKHX, TaK U MPUKIAAHBIX 3aj]ad,
JOCTYIHBIX 00Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMI, ONpEeAeNiaTb MX HauOOJbIIME W HAUMEHbILINE
3HAYEHUS, BBIYUCIATH IUIOMAAU (QUIYp U OOBEMBI TEN, HaXOAUTh CKOPOCTH U
YCKOpEeHHUsl IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJEJEH peajbHbIX CHUTYalHu,
MO3BOJIAET HAXOJWTh HAWIyYIIee pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHMYECKHX, 3aJa4ax. 3HAKOMCTBO C OCHOBaMHU MaTeMaTHYECKOTO
aHalnu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMATbHO-JIOTMYECKOTO U
KpEaTUBHOI'O MBIIIJICHUS,, (OPMUPOBAHUIO YMEHMI paclO3HaBaTh IPOSBIICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIIAIOIIMXCSI pe3yJibTaTaX, 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 IpejiaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSIOIIMA BCE pa3ielibl
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W UX MPWIOKEHUs B eauHoe wnenoe. [losTomy BaxkHO nath
BO3MOXKHOCTh 00y4YaromeMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTeMaTUKHU U HCIOJb30BaTh €ro JJIs BBIPAXKEHUS CBOUX MBICIIEH.
Jpyrum BaXXHbIM [pPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT NpU3HaTh
CBOMCTBEHHYIO €M CTpOTrOCTh OOOCHOBaHHMI U CJIEJIOBAaHUE OMpPEIEIEHHBIM
IpaBuWiaM  I[OCTPOECHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEMaTHUYECKON JIOTMKM CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
oOy4Jaromuxcs, N03BOJISIET UM CTPOUTHh CBOM PACCY’KJIEHUS HAa OCHOBE JOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIILIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOrO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUSA, KOTOPbIE IPU3BaHBI
ciocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHSI MOJENe peabHBIX
CUTyallull, HCCIENOBaHUS O3TUX MOJENEH C IOMOUIbI ammapara anreOpsl |
MaTEMaTUYECKOr0 aHajiu3a, WHTEPHpPETAlMH MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJIaHUs BIUIETEHBI B KAXK/IbII U3 Pa3JesoB MPOrpaMMBbl, IOCKOJIbKY BECh MaTEpHAIl
y4eOHOro Kypca IIMPOKO HCIOJB3YEeTCs AJs PelleHUs NpUKIagHbIX 3anad. Ilpu
pELIEHNN  pEaNbHBIX  IPAKTHUUECKUX  3a7ad  oOydaroliuecs  pa3BUBAIOT
HA0JIIOAATEIbHOCTh, YMEHHE HAaxOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATh  MpoOJeMy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3ajad
OpraHu3yeTCs B IPOLECCE U3YUEHHS BCEX TEM YUeOHOro Kypca «AnreOpa U Havana
MaTEMaTUYECKOTrO aHATIU3a».

Ha wu3ydenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOro
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

Pannonanpabpie uncia. OOBIKHOBEHHBIC U JECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. IlpumeHeHue apoOelt U MPOIEHTOB JUIS
pelLIeHus IPUKIIAIHBIX 3a7a4 U3 pa3IuyHbIX OTPACiICH 3HAHUM U PEajbHOW JKU3HMU.

[eWictButenbHble 4uchna. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanuu ¢ JICUCTBUTEIBbHBIMA  4YHMCIaMdA.  MOJyIb
JEUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [IpuOmmk€HHbIE BHIYMCICHHUS, TIPaBUIIa
OKpYTIJIEHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUH.

Crenenp ¢ nenslM mnokaszarenemM. buHoM Herotona. HMcenmonbs3oBaHue
MOAXOASIIEH POPMBI 3aMKUCH JACUCTBUTEIBHBIX YHCEI JIJIS1 PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHU U €T0 CBOMCTBA.

CreneHp € pauMOHaJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HaTypaJibHbIE
JorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
aAPKKOCHHYC M apKTAaHT'€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS MENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMEHHOW. JleleHne MHOrowjieHa Ha
MHOIO4YJI€EH ¢ ocratkoM. Teopema be3dy. MHOrowieHsl ¢  LEIbIMU
kod(pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMNX CTEIIEHU U KOPHH.

HppaunonanbHbie ypaBHEHUSI. OcHOBHbIE METO/IbI pelieHus
MPPAlMOHAIBHBIX YPABHEHUMH.

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHEHHUM.

[IpeobpazoBaHuEe BRIPAKECHUH, COJIEPKAITUX JIOTAPUDMBI.

Jlorapudmuueckue YpaBHEHHS. OCHOBHbIE METO/IbI pelIeHus
JorapuMUYECKUX ypaBHEHUH.

OcHOBHbIE TPUTOHOMETPUYECKUE bopMyIIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellleHne TPUroHOMETPUYECKUX YPABHEHU M.



Pemenne cucrem JIMHEMHBIX ypaBHEHHW. Marpuna CUCTEMBbI JUHEWHBIX
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. lccinenoBaHne NOCTPOCHHOW MOJENN C
ITOMOIIBIO MaTPHI] U ONIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyaldd C MOMOIIbIO
YPAaBHEHHUW W HEPABEHCTB. lIpuMeHEHHE ypaBHEHHN U HEPABEHCTB K PEIICHUIO
MaTeMaTHMYeCKUX 3aJad M 3aJad U3 pazIudHbIX o0lacTell HaykKd M peajbHOU
KU3HU.

DOyHKUNHU U TPaPuKn

@Oynkuus, crnocoObl 3afanus GyHKIUU. B3aumHO o00paTHbBIE (QYHKIMH.
Komnosummst gyskiuit. 'paduk  QyHkimu. DOnemeHTapHble MNpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOnacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHxuum.
[TpomexxyTku 3HaKonocTossHCTBA. YETHble M HeuéTHble 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 TpadUKOB.

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 rpadgukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUH.

TpuroHoMerpuueckass OKpYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YNCIOBOTO apryMeHTa.

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

Hauana MaTeMaTH4ecKOro aHajamnsa

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

Apudpmernueckas ¥ reoMeTpuUecKasl mporpeccuu. beckoneuHo yObiBaromas
reoMmerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH TeOMETPUUECKON
MIPOTrpeCcCud. JIMHENHBIA U SKCOHEHIMAIBHBINA pOCT. Yucio €. @opmyia ClI0KHBIX
NpoueHTOB. Mcrnonb30BaHWE TPOTPECCHMU [JIs  PELICHHWS 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. OnpeaeneHue, reoMeTpUIECKUl U
¢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 MHOXKECTBAMM M HUX CBOWCTBA. Jluarpammebl
Oinepa—Benna. [IpuMeHEHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara JJis
ONMCAHMS PEANbHBIX MPOLECCOB M SBJIICHWW, NPH PELICHUHM 3aJad M3 JPYTrUx
y4eOHBIX NMPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCHUJIBHBIE YPAaBHEHMUS.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJbTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMK 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIGHa  POCCHUHCKOro  OO0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHU,
IpoLeIyp TPaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHUe
B3aUMOJICICTBOBATh C COIMAJIbHBIMA MHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSIMHA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKTaHCKONW HACHTUYHOCTH, YBOKCHUSI K
MPONUIOMY M HACTOSIIEMY POCCHMCKOW MAaT€MaTHUKH, LIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJb30BaHUE OTUX JOCTH)KEHHM B APYrUX HayKaX, TEXHOJOrusAX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCHUUCKOrOo Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM



IPUMEHEHUEM JIOCTHKEHUH HAyKM M JESATENbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYHUBOTO OYIyIIEero;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHUE K MHpPY, BKIIOYAs ACTETUKY MATEMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUH, pacCyXICHUI, BOCTIPUUMYUBOCTh
K MaT€MAaTHYECKUM acleKTaM pa3jn4yHbIX BUJOB UCKYCCTBA;

5) pu3M4ecKOro BOCIIUTAHMS

C(OpMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMAaTUYECKUE 3HAHUS B
UHTEpecax 3/10pOBOTo U 0e301acHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3I0POBBIO (370pOBOE MHUTAaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIbIXa, peryispHas (pu3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON E€ATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyHy, OCO3HAaHUE ILIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  JAESATENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOP
Oyayuieit mnpodeccun U peaau3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI,
TOTOBHOCTh U CIHOCOOHOCTH K  MaTeMaTHM4eCKOMy  OOpa3oBaHUIO U
caMO00pa30BaHUIO Ha MPOTSHKEHUU BCEH KHU3HU, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH NPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

C(OPMUPOBAHHOCTh  IKOJIOTUYECKOM KyJNbTYypbl, TOHHMAaHWE BIUSHUSA
COLIMAJIBHO-D)KOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOU
Cpellbl, OCO3HAHHE TJI00ATLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, OpUECHTALIHS
Ha TNpPUMEHEHHE MATeMAaTHMYeCKMX 3HAHWM [JIs peuieHus 3agady B 00JacTu
OKpY’Karollleld cpefpl, IUIAHUPOBAHUE ITOCTYNKOB K OLEHKHM HX BO3MOXHBIX
IIOCJICICTBUH JIJISL OKPY KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM M OOILIECTBEHHOW  MpPaKTUKH, [OHUMaHUE
MaTE€MaTUYeCKOM HayKH Kak c(epbl UYeJOBEHYECKON AEsTeNbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH Ui PAa3BUTHUS LMBUJIM3ALMH, OBJIAJACHHUE S3BIKOM
MaTE€MaTUKM M MaTEMaTU4YECKOM KyJIbTYpOM KaK CpEACTBOM IO3HAaHUS MHPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYKD M HCCIEIOBATEIBCKYIO JESATEIbHOCTD
WMHIUBUIYaJIbHO U B TPYyIIIIE.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yU4eOHbIE 1eCTBUS
Ba3oBble Jijoruueckue 1eicTBHA:



BBISIBJISITh U XapAaKTEPU30BaTh CYILIECTBEHHBIC MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHONIEHWH MEXIy TMOHATUIMH, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMSI 17151 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATH U  MPEOOPa30OBLIBATH  CYXKICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOJCHUIX W YTBEPKICHUSX, TpEIIaratb KPpUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENIBHO JOKA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOIO), BEICTPAUBAaTh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 pelleHrus Y4YeOHOW 3adaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PCIICHHUs, BHIOWpAaTh HauOoJiee TMOAXOMSAIMHMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/ibCKue J1eiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMyupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIHI0, MHEHHUE;

MIPOBOJAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEOBAHUE
M0 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 0ObeKTa, SIBICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, IPOIECCAMMU;

CaMOCTOATEITHLHO (OPMYITHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONEHMs, UCCIENOBAaHUS, OIICHHBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

MIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TMpoOllecca, a TaKKe BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBISIBIIATH AehUIIMTH MHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX JIsi OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4H;

BBIOMpATh MH(DOpPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJTU3UPOBATh,
CHUCTEMATH3UPOBATh W HMHTEPHPETUPOBaTh MHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopM mpeCTaBICHNS;

CTPYKTYPUPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pa3IMYHbIX (PopMmax,
WTIOCTPUPOBATH TpadUUuecKy;



OLICHUBATH HaJIEKHOCTh uHpopmManu o CaMOCTOSITEIILHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHbBIE YHHBeEpPCAJbHbIE YUeOHbIe AeiCTBUSA

Oo0menue:

BOCIIPUHUMATL U (bOpMy.]'II/IpOBaTB CY)KI[CHI/DI B COOTBCTCTBUHU C YCJIOBI/IHMI/I n
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3aavH,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
HpO6JIeMI>I, pemaeMoﬁ 3aJady, BBICKa3bIBaTh MHWJACHU, HALCJICHHBIC Ha IIOHUCK
PeIICHUA, COIIOCTABJIATH CBOM CYXXIACHHUA C CYXIACHUAMU JPYIUX YYaCTHHUKOB
auaiora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO IO3UIIMKA, B KOPPEKTHOW (opme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

HpeI[CTaBJIHTB p€3y.]'IBTaTBI pCIHeHI/ISI 3aJadu, 3KCHepI/IMeHTa, HCCIIEAOBAHUA,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATH (OpMAT BBICTYIUICHUS C Y4YETOM 3a/ad
MPEe3eHTAIllMK U OCOOEHHOCTEH ay TUTOPHUH.

PeryasiTuBHbIC YHUBeEpCAJbHbIE YUeOHbIE 1eiicTBHSA

Camoopranusanus:

COCTaBIIATH IJIaH, aJITOPUTM PEIIEHUS 3a]layH, BHIOUpaTh CIIOCO0 PEIICHHUS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yUETOM HOBOM MHPOPMAIIUU.

CaMOKOHTPOJIb, S)MOLIMOHAJbHBIH HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TO3HABATENbHON  pedJiekcuM KaK  OCO3HAHUS
COBEpPILIAEMBIX JAEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
criocobamMu CcaMOINPOBEPKHU, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa perieHus
MaTEeMaTHYE€CKOM 3a/1a4H;

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUH 33/1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JaHHBIX,
HaAWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JIaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY .

CoBMecTHAsl 1eSITEJIbHOCTD:

MMOHUMAaTh M MCIOJIB30BaTh MPEUMYILECTBA KOMAHJAHOM M WHJMBUIYyaJIbHOU
paboThl TMpU peHIeHWH Y4YeOHBIX 3a7ay, MPUHUMATH I1eJIb COBMECTHOMU
NeSATENHHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeneisTh
BUJIbI paboOT, JIOrOBapWBAThCs, OOCYX AaTh IMPOLECC U Pe3yJbTaT padoTHI,
000011aTh MHEHHSI HECKOJIBKUX JTIOJICH;



y4acTBOBaTh B TPyHmnoBbIX (opmax padoThl (00CykAeHUs, OOMEH MHEHUH,
«MO3TOBbI€ INTYPMBD» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHMBAaTh
KayeCTBO CBOErO BKJIaJa B OOLIMI NPOAYKT IO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce oOydyaromuiicss MOJYYUT CIIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Havajia MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYMCICHHUS:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALUOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
PalMOHAIIBHBIX U AEHCTBUTEIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl pPELIECHUs MPHUKIAJHBIX 3aJad U3
PA3JIUYHBIX OTPACIICV 3HAHUM U PEATIbHOW KU3HU;

NPUMEHSATH NPUOIMKEHHBIE BBIUMCIICHUS, IPABUJIA OKPYTIIEHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCICHNN;

CBOOOJIHO ONEpUPOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIB30BAaTh MOAXOAAIIYI0 (hOpPMY 3allMCU NEUCTBUTEIBHBIX YHCEI IJIsl pelIeHUs
MPAKTUYECKUX 3a/1a4 U MPEIACTABIICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATUEM: ApU(PMETHUECKUN KOPEHb HaTypadbHOU
CTEIICHH,;

CBOOOJTHO OMEPUPOBATH MOHSATHUEM: CTETICHb C PAIMOHAILHBIM MTOKa3aTeNeM;

CBOOOJTHO OMEPUPOBATH MOHATUAMM: JIOTapudM YucIa, JECATUYHBIE W
HaTypaJibHbIE JIOTapu(PMBbI;

CBOOOJTHO OMEpUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTaHTE€HC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC W apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMS U HEPaABeHCTBA:

CBOOOJHO OIEpUPOBATh MOHATHSMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHM-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHSATh PAa3JIUYHbIE METOJBl PEIICHUS PAlMOHAIBHBIX H  JIPOOHO-
palMOHAIBHBIX YpPAaBHEHUM, TPUMEHATH METOJ HWHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB;

CcBOOOJIHO OMNEPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHON MEepeMEHHOM!,
MHOTOWIEH C TIeNbIMA KO3 (UIMeHTaMi, KOPHU MHOTOWIECHA, MPUMEHSTh



JIeJIeHHEe MHOTOWIEHAa Ha MHOTO4YWIEH C OCTaTKOM, Teopemy besy u treopemy Buera
JUISl pelIeHus 3a/]1a4;

CBOOO/IHO OMNEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ero TeOMETPUYECKUH CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHACICHHS €r0 3HA4YeHUS,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PeajbHbIE CUTyallud C MOMOUIbIO CUCTEMBbI JIMHEWHBIX YPaBHEHUH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MAaTpULl W ONPEAEIHUTENEH,
VMHTEPIPETUPOBATH NOJYyUCHHBINH PE3YNIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOpHSAMHU [UIsl IpeoOpa3oBaHUs
BBIPAKEHUN;

BBITMOJIHATH MPeoOpa30BaHusl YUCIOBBIX BBIPAKEHUHN, COJEPKAIIMX CTEICHH C
palMOHAIBHBIM [T0KA3aTEIIEM;

UCII0JIB30BaTh CBOMCTBA aorapupmoB TUISL npeoOpazoBaHus
J0rapu(pMUYECKHUX BBIPAKEHUN;

CBOOOJHO ONEpPUPOBATh MOHATHUSIMH: HPPALMOHAIIBHBIE, MOKa3aTelIbHbIE U
Jorapu(MHUYECKrEe ypaBHEHUS, HAXOAUTh UX PEUICHHS C IIOMOIBIO PABHOCHIIbHBIX
NIEPEXO0B WIIN OCYILECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHMUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
OPUMEHATh HEOOXOoAuMble (OpPMYJbl  JUIsi PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBaTh pEAJbHbIE CUTYallUd Ha S3bIKE€ anreOpbl, COCTABIIATH
BBIDAKECHUSI, YpaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM armapara aireOpsl.

DyHKIUN U TPaPUKU:

CcBOOOJIHO ONEPUPOBATh MOHATUAMHU: (QPYHKLMS, CIIOCOOBI 3a1aHusl (PyHKIUH,
B3aUMHO OOparHble (QYHKUIMH, KoMHo3uuus GyHKUMA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUH;

CBOOOJHO OINEPUPOBATH MOHATHSIMHU: OOJACTh OMPENEICHUS U MHOXKECTBO
3HaYeHUH PyHKINU, HYTU QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMH: YETHBIE M HEUYETHBbIE (YyHKUUH,
nepuoanyeckrue (QyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMBbI U
MUHUMYMBbI (DYHKIMHM, HauOOJblIEE W HaUMEHbLIEe 3HaueHHe (QYHKIUH Ha
IPOMEKYTKE;

CcBOOOJIHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKIHS C HATYPaJbHBIM U
LEJBIM [O0Ka3aTeieM, rpapuK CTENEHHOM (YHKIUM C HATypalbHBIM U LEIbIM



nokasaresieM, rpauk KOpHs N-Oi cTeneHu Kak (yHKIMH OOpaTHOM CTENeHH ¢
HaTypaJbHbIM I10Ka3aTeJeM;

ONEpUpPOBaTh MOHATUAMHU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GYHKIUH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOEHHUE UX IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMHU: IMOKa3aTelbHAasl U JorapupmMuyeckas
GyHKIMM, UX CBOMCTBA U TpadUKH, MCIONB30BaTh MX TpadUKH ISl PELICHHS
YPaBHEHMU;

CcBOOOJIHO OMEpUPOBATh TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYXKHOCTb,
OIpe/ieJIeHNe TPUTOHOMETPUUECKUX (QYHKIUI YNCIOBOTO apryMEHTa;

UCIONb30BaTh TIpapuku (yHKUMH JUId  MCCIEAOBAHUSA IPOLIECCOB U
3aBUCUMOCTE NpPHU PEIICHUH 33Ja4 U3 APYrUX YU4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpaXaTh (HOpMyIaMH 3aBUCUMOCTH MEK/y BETUUMHAMU;

Havana maTeMaTH4ecKOro aHaJm3a:

cBOOO/IHO ONEpUPOBATh NOHATHUAMU: apUPMeTHUECKass U IeoMeTpHUUecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi reoMeTpruuecKasl Iporpeccusi, IMHEHHbIN 1
HKCMOHEHIIUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHE
O KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUM JUI PEIIEHUs pEeajbHBIX 3a4ad IPUKIIAJHOTO
XapaKkTepa;

cBOOO/IHO OIIEPUPOBATH NOHATUSAMU: N1OCIE0BATEIBLHOCTD, CIIOCOOBI 3a/1aHUS
NOCJIEIOBAaTENbHOCTE, MOHOTOHHBIE M OrpPaHUYEHHBIE MOCIEAOBATENILHOCTH,
NOHUMAaTh OCHOBBI 3apOXACHUS MAaTEMaTHYECKOr0 aHajlM3a KakK aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOIHO ONEpPUPOBATh IOHATUSIMU: HENPEPbIBHbIE (DPYHKIMH, TOYKHU
pa3psiBa rpaduka GyHKIHUH, aCUMIITOTHI Ipaduka QyHKINHY;

cBOOOJIHO OMNEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH IJIs1 peLIeHUs 3a/1a4;

CBOOOJIHO OIEpUpPOBaTh MOHATUSAMU: INiepBasi U BTOpas MPOU3BOJHBIE
dbyHKLIMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATh TPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMU
IBYX (PYHKIUH, 3HATh TPOU3BOJAHBIE AIEMEHTAPHBIX (PYHKIUH;

WCIIOJIb30BATh TEOMETPUUECKUN M (DU3UYECKUN CMBICT TPOU3BOIHON IS
penieHus 3a1ad.

MHokecTBa U JIOTHKA:

CBOOOJHO  OMEpPUPOBATh MOHATHSMHU: MHOXECTBO, ONEpalu  Haj
MHO>KECTBaMU;

UCII0JI30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jyuisl ONMCAaHUs pealbHbIX
IPOLIECCOB U SIBJICHUI, TP PEIICHUHN 33]1a4 U3 IPYTUX yY€OHBIX PEAMETOB;



CBOOOJIHO OMNEPUPOBATH IMOHATUSMU: OIpEJEIeHUEe, TeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, I0KA3aTEIIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n NpPOrpamMMbl Bcero Kontpoakupie  Ipaxrueckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
ege.spb.ru
MHOX€ECTBO IEHCTBUTEIBHBIX YHACE. fipi.ru
MHorousnieHbl. ParioHanbHbIe YpaBHEHUS U 24 1 0 ege.sdamgia.ru
HepaBeHCTBa. CHCTEMBI TMHEHHBIX resh.edu.ru
ypaBHECHHI uchi.ru
vpr-ege.ru
ege.spb.ru
fipi.ru
®ynkipn u rpaduku. CteneHHas GyHKIUS ¢ 12 1 0 ege.sdamgia.ru
LIEJIBIM TTOKa3aTeeM resh.edu.ru
uchi.ru
vpr-ege.ru
ege.spb.ru
fipi.ru
Apudmernueckuit KopeHb N-0if cTeneHu. 15 1 0 ege.sdamgia.ru
HppanumoHalibHble ypaBHEHUS resh.edu.ru
uchi.ru
vpr-ege.ru
ege.spb.ru
[Toka3zarenbHas ¢pyHkuus. IlokasarenabHble 10 1 0 fipi.ru

yYpaBHEHUS

ege.sdamgia.ru
resh.edu.ru



Jlorapudgmuueckast QyHKIUS.
Jlorapupmuyeckne ypaBHEHHS

TpUrOHOMETPUUECKHE BBIPAKEHUS U
yYpaBHEHUS

18

22

uchi.ru
vpr-ege.ru
ege.spb.ru
fipi.ru
ege.sdamgia.ru
resh.edu.ru
uchi.ru
vpr-ege.ru
ege.spb.ru
fipi.ru
ege.sdamgia.ru
resh.edu.ru
uchi.ru
vpr-ege.ru

[locnenoBarenpHOCTH U IPOTPECCUH

Henpepsisabie pynkuuu. [IpousBoanas

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUH

10

20

ege.spb.ru
fipi.ru
ege.sdamgia.ru
resh.edu.ru
uchi.ru
vpr-ege.ru
ege.spb.ru
fipi.ru
ege.sdamgia.ru
resh.edu.ru
uchi.ru
vpr-ege.ru
ege.spb.ru
fipi.ru
ege.sdamgia.ru



resh.edu.ru
uchi.ru
vpr-ege.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
uudgposbie
Nen/m Tema ypoka Kontpoasnubie IIpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO, OIEpariy HaJl MHOKECTBAMA )
1 I 7 p 1 0 0 uchi.ru
W UX CBOWCTBA
2 Juarpammsl Ditiepa-Benna 1 uchi.ru
IIpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO .
3 p P 1 uchi.ru
anmapara JiyIs pemieHuUs 3a1a4
Panmonansasie yncina. OOBIKHOBEHHEIE U 0 0
4 JECATUYHBIE APOOH, MPOICHTHI, 1 uchi.ru
OCCKOHEYHBIC TICPHOINYCCKHE APOOH
Panmonansusie yncina. OOBIKHOBEHHBIE U 0 0
5 JECSITHYHBIC JPOOH, TTPOIICHTHI, 1 uchi.ru
OCECKOHEUYHBIC TIEPUOANISCKHE IPOOH
IIpumenenne apo0Oeil U OPOLEHTOB 1A 0 0 .
6 p P p 1 uchi.ru
pelieHus MPUKIIAIHBIX 33134
IIpumenenne apo0Oeii U IPOLIEHTOB I 0 0 .
7 p P p 1 uchi.ru
pEIICHUS TPUKIIATHBIX 3a1a4
elcTBUTENBHEBIE Uyncia. PalmoHansHeIe U 0 0 )
8 A 1 uchi.ru
WppaIMOHATLHBIC YHCIIA
ApudmMeTrnueckue omnepanuu ¢ 0 0 .
9 pu ¢ p 1 uchi.ru
IEVCTBUTEIbHBIMU YUCIAMHA
Monyib IefiCTBUTENBHOIO YUCIA U €TO 0 0 )
10 Y 1 uchi.ru

CBOMCTBA



11

12

13

14

15

16

17
18

[TpubnmxEHHBIE BRIYUCIICHUS, TIPABUIIA

OKpPYIJVICHUS, IIPUKUIKA U OLICHKA pe3yibTaTa

BBIYUCIIEHUN

OCHOBHBIE METO/IbI PEILIEHHS LIENbIX U
IpOOHO-PALMOHATBHBIX YPaBHEHUH U
HEpPaBEHCTB

OCHOBHBIE METO/IbI PELLIEHUS 1ENbIX U
IpOOHO-PALIMOHATBHBIX YPaBHEHUH U
HEPAaBEHCTB

OCHOBHBIE METO/BI PELLIEHUS LIEIBIX U
JPOOHO-pallMOHATILHBIX YpPaBHEHUH U
HEPABCHCTB

MHOro4yieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOIOWIEHa HA MHOT'OWIEH C
ocratkoM. Teopema besy

MHoro4IeHBI ¢ HeTbIMA KO3 dUITMSHTAMH.

Teopema Buera
Pemenue cucrem TMHEHHBIX YpaBHEHHI

Pemenne cucrem JIMHENHBIX ypaBHEHUN

uchi.ru

uchi.ru

uchi.ru

uchi.ru

uchi.ru

uchi.ru

uchi.ru
uchi.ru

19

Marpuiia cucTeMbl TUHEUHBIX YPaBHEHUH.
Onpenenurenb MaTPUILI 2X2, €T0
F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYUCIICHHE €T0 3HAYCHUS

uchi.ru

20

21

Onpenenurenb MaTpUILI 2X2, €10
reOMETPUYECKUI CMBICI U CBOKCTBA;
BBEIUHCJIEHHE €0 3HAUEHUS

[Ipumenenue onpenenuTess A perieHUs
CHUCTEMBbI JINHEHHBIX YpaBHEHU

uchi.ru

uchi.ru



Pemenne MPUKIAAHBIX 3a/la4 C IIOMOIIbIO

22 N . uchi.ru
CUCTEMBI JINHEHHBIX YpaBHEHUIN
Pemenne mpuKiIagHbIX 3a71a4 ¢ TOMOIIBIO .
23 P . . uchi.ru
CUCTEMBI JINHEHHBIX YpaBHEHUI
ege.spb.ru fipi.ru
Konrponsnas pabora: "Panmonansuble de-sp . P
ege.sdamgia.ru
24 ypaBHEHHUS U HepaBeHCTBA. CHUCTEMBI .
. on resh.edu.ru uchi.ru
JTUHEHHBIX YPaBHCHHIA
vpr-ege.ru
OyHKIHS, CIOCOOBI 3aJaHus PYHKITHH.
25 B3aumno obpatabie ¢pynkiun. Kommosuius uchi.ru
byHKIMIA
I'padux dynkmu. SnemeHTapHbie .
26 pagu y P . uchi.ru
npeoOpa3oBanus rpagukoB GyHKIUN
Ob6nacTh ornpeneaeHusl © MHOKECTBO
27 3HaueHnd QyHKmu. Hymn Qyaknmm. uchi.ru
[TpoMexyTKH 3HaK MOCTOSTHCTBA
UéETHble 1 HEYETHBIE (PYHKITUH.
28 [epronnueckue GyHkuuu. [IpomexyTku uchi.ru
MOHOTOHHOCTH (PYHKITHH
MakcuMyMBbl U MUHAMYMBI (DYHKIIHH.
29 HauGonbIiee u HanMeHbIIIEee 3HAYCHHUE uchi.ru
(GYHKINU HAa TPOMEKYTKE
Jluneiinas, KBaJpaTuyHasi U IpoOHO- .
30 L P P uchi.ru
nuHeHHas QyHKIH
DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOEHUE .
31 P . P uchi.ru
rpaduKOB ATUX PYHKIIUN
DneMeHTapHOe MCCIIeIOBaHUEe U IIOCTPOCHHUE i
32 P 8 P uchi.ru

rpaduKoB ATUX PYHKIIUN



33

34

35

CreneHsb ¢ 1eI6IM IToKa3aTeiaeM. buaom
Hrrotona

CrerneHsn ¢ 11eJIBIM ITOKa3aTeieM. buaom
Hrrotona

CrenenHast QyHKIUS C HATYPAIbHBIM H

1eNbIM MokasaresieM. E€ cBoiicTBa u rpaguk

uchi.ru

uchi.ru

uchi.ru

36

Konrponsnas padora: "CreneHnas
¢ynkuus. E€ cBolicTBa u rpadux"

ege.spb.ru fipi.ru
ege.sdamgia.ru
resh.edu.ru uchi.ru
vpr-ege.ru

37

38

39

ApudmeTrnueckuii KOpeHb HATypaTbHOU
CTEIICHU U €r0 CBOMCTBA
ApudpmeTrueckuil KOpeHb HaTypalbHON
CTENIEHU U €r0 CBOMCTBA
[IpeoOpazoBanus YMCIOBBIX BHIPAKEHUH,
coJiepKalluX CTENEHU U KOPHU

uchi.ru

uchi.ru

uchi.ru

40

41

42

43

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
coJiepKalluX CTENEHU U KOPHU

[IpeoOpazoBanus YMCIOBBIX BHIPAKEHUH,
COZAEPKAILIMX CTEIIEHU U KOPHU

WppaunonansHele ypaBHeHHUs. OCHOBHbBIE
MCTOAbI pCIICHUS UPPALIUOHAIIBHBIX
YpaBHEHUU

WppannonansHele ypaBHeHHUs. OCHOBHbBIE
MCTOABI pCHICHUS UPPALMOHATIBHBIX
YpaBHEHUI

uchi.ru

uchi.ru

uchi.ru

uchi.ru

44

Uppauunonansueie ypaBHeHus. OCHOBHbBIE
METO/IbI PEIICHUS UPPAIIMOHATEHBIX

uchi.ru



45

ypaBHEHUI

PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUHN
MPPALMOHAIIBHBIX YPaBHEHUN

uchi.ru

46

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU
MPPALMOHAIBHBIX YPaBHEHUN

uchi.ru

47

48

49

PaBHOCHIIBHBIE IEPEXOBI B PEIICHUU
UPPaLMOHAIIBHBIX YPaBHEHUI
PaBHOCUIIBHBIE TEPEXOIbI B PEILICHUN
UPPAaLMOHAIIBHBIX YPaBHEHUI

CBoiicTBa 1 rpauk KOpHs N-0ii CTETIEHU KaK
¢GbyHKIMN 0OpaTHOM CTENEHH C HATYpAIbHBIM
MoKazaresnem

uchi.ru

uchi.ru

uchi.ru

50

CoiicTBa 1 rpaduK KOpHS N-0i CTETEHU KaK
(byHKIMN 00paTHOM CTENEHH C HATYypaIbHBIM
[I0Ka3aTeieM

uchi.ru

51

Konrtponsnas pabdora: "CpoiicTBa u rpagux
KOpHs N-oii cTeneHu. MpparnuoHaibHble
ypaBHeHus"

ege.spb.ru fipi.ru
ege.sdamgia.ru
resh.edu.ru uchi.ru
vpr-ege.ru

52

Crenenp ¢ paloHaIbHBIM ITOKa3aTeIeM U ¢
CBOMCTBA

uchi.ru

53

54

55

56

Crenensp ¢ pallMOHaJIbHBIM [I0KA3aTENEM U €€
CBOMCTBA

Crenenb ¢ pallnoHaIbHBIM IMOKAa3aTENeM U €€
CBOICTBa

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

Hcnons3zoBanne rpaduka GyHKIUN 15

uchi.ru

uchi.ru

uchi.ru

uchi.ru



pelleHns ypaBHEeHU I

57 Hcnone3oBanne l“pail)I/IKa GyHKIUT JIs 1 0 0 uchi.ru
peIICHUS] ypaBHCHU I
IlokazarenbHble ypaBHEeHUsI. OCHOBHBIE 0 0

58 METO/IbI PEIICHUS TTOKA3aTEIbHBIX 1 uchi.ru
YpaBHEHUI
[Toka3zarenbHble ypaBHeHUsS. OCHOBHBIC 0 0

59 METO/IbI PEIICHHUS TOKA3aTETbHBIX 1 uchi.ru
YpaBHEHUU
[TokasarenpHble ypaBHEeHUS. OCHOBHBIC 0 0

60 METO/IbI PEIICHHS TTOKa3aTeIbHbIX 1 uchi.ru
ypaBHEHUN

ege.spb.ru fipi.ru

61 KonrpomasHas pabora: "[lokasaTensHast 1 1 0 ege.sdamgia.ru

¢bynkus. [TokazaTenbHble ypaBHEeHHS" resh.edu.ru uchi.ru
vpr-ege.ru

62 Jlorapudwm gucia. CBoiicTBa Torapudma 1 0 0 uchi.ru

63 Jlorapudm uncna. CoiicTBa jorapudma 1 0 0 uchi.ru

64 Jlorapudwm gucna. CBoiicTBa morapudma 1 0 0 uchi.ru

65 JlecATUUHBIE U HaTypaJIbHbIE JOrapu(pMbI 1 0 0 uchi.ru

66 JlecATHYHBIE U HATYpAJIbHBIE JTOTapH(PMbI 1 0 0 uchi.ru

67 [IpeoOpa3oBanue BEIpAKEHUH, COAEPIKAIINX 1 0 0 uchi.ru
sorapupmMbl

68 IIpeoOpa3oBaHue BBIpAKEHUH, COAECPIKAIIINX 1 0 0 uchi ru
sorapupmbl

69 [IpeoOpa3oBaHue BEIPAXKESHHH, COICPIKALTUX 1 0 0 uchi.ru
sorapudmpl

70 Jlorapudmuueckas GyHKIUs, €€ CBOWCTBA U 1 0 0 uchi.ru



rpaduk

Jlorapudmuueckas GyHKIuUs, €€ CBONCTBA U

71 rpadi uchi.ru
Hcnonk3oBanue rpaduka GyHKIUU IS .

72 p fb by s uchi.ru
pelIeHUs ypaBHEHUIH
Hcnonb3oBanue rpaduka KIUU JISI .

73 P fb dyn % uchi.ru
pelleHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

74 METOBI PEIICHUS JIOTAPUPMUIECKUX uchi.ru
YpaBHEHUU
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIC

75 METOIbI PEIICHUS JTOTapu(PMHISCKUX uchi.ru
YpaBHEHUN
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI PEIICHUS JOTapu(PMHIECKUX uchi.ru
YpaBHEHUI
PaBHOCUIIBHBIE TIEPEXOIbI B PEILICHUN .

77 P pv uchi.ru
norapuMUYECKUX ypaBHEHUN
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT .

78 P pu uchi.ru
Jorapu(pMUUECKUX ypaBHEHUI

ege.spb.ru fipi.ru

79 Konrponbnas pabora: "Jlorapupmuueckas ege.sdamgia.ru

¢bysknus. Jlorapupmudeckne ypapHeHus" resh.edu.ru uchi.ru
vpr-ege.ru

CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC .

80 e e uchi.ru
YHCIIOBOTO apTyMEHTa
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAaHT'€HC .

81 e e uchi.ru

YHUCJIOBOI'O apryMeHTa



g2 ApKCHHYC, apKKOCHHYC ¥ apKTaHT'CHC 1 0 0 uchi.ru
YHCIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTeHC 1 0 0 uchi ru
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpyKHOCTb, 0 0

84 oTpeieNieHue TPUTOHOMETPHUIECKHIX 1 uchi.ru
(yHKIIUI YKCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb, 0 0

85 oTpeieNIeHue TPUTOHOMETPHUICCKHIX 1 uchi.ru
(GYHKIMN YHUCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETpUYECKUE (POPMYITBI 1 0 0 uchi.ru

87 OCHOBHBIE TPUTOHOMETPHUIECCKHE POPMYJTBI 1 0 0 uchi.ru

88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 0 0 uchi.ru

89 OCHOBHBIE TPUTOHOMETPHUIECCKHE POPMYJTBI 1 0 0 uchi.ru

90 Hpeo6pa30vBaHHe TPUTOHOMETPHUECKHUX 1 0 0 uchi ru
BBIPpKCHU I

01 Hpeo6pa3ovBaHHe TPUTOHOMETPUIECKUX 1 0 0 uchi ru
BBIpKCHUH

92 Hp606p3.30333HI/IC TPUTOHOMETPHUECKHUX 1 0 0 uchi.ru
BBIPOKCHUIN

03 Hpeo6pa3ovBaHMe TPUTOHOMETPUUECKUX 1 0 0 uchi ru
BBIPpaXKCHUH

94 Perrenne TpUrOHOMETPHUECKUX YpaBHEHHIMA 1 0 0 uchi.ru

95 Pemenne TpUroHOMETpHUYECKUX ypaBHEHUN 1 0 0 uchi.ru

96 Pemennie TpUroHOMETpUUECKUX ypaBHEHUIN 1 0 0 uchi.ru

97 Perrenue TpUroHOMETPHUECKUX ypaBHEHHUN 1 0 0 uchi.ru

98 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1 0 0 uchi.ru



99 PemeHrie TpUroHOMETPUYECKHUX YpaBHEHUH uchi.ru
100 Perrenne TpuroHOMETpHUECKUX ypaBHEHHI uchi.ru
ege.spb.ru fipi.ru
Konrponbnas pabora: ge-sp . P
\ ege.sdamgia.ru
101 TpuroHomeTpruyeckue BeIpaXXKeHUs U .
| resh.edu.ru uchi.ru
TPUTOHOMETPUUYECKUE YPAaBHEHUS
vpr-ege.ru
IToceroBaTeIbHOCTH, CIIOCOOBI 3aaHuUs
102 ociaenoBareabHocTell. MeTon uchi.ru
MaTeMaTHYECKON HHIYKITUU
MOHOTOHHBIE M OTPaHUYCHHBIC
103 MocJieI0BaTeIbHOCTH. MicTopus aHamu3a uchi.ru
OECKOHEYHO MaJIbIX
104 ApudmeTrueckas mporpeccus uchi.ru
105 I'eomeTpuueckas mporpeccus uchi.ru
BeckoHeuHo yOBIBaromas reoMeTpuuecKkast .
106 Y P uchi.ru
Iporpeccus
CymMa OeCKOHEUHO YOBIBAIOLIEH .
107 Y . Y uchi.ru
TCOMETPHYECKOH MPOTPECCHH
JIMHEWHBIN U SKCHOHEHITHAIbHBIN POCT. .
108 P uchi.ru
Yucno e. Dopmyria cIOKHBIX TPOIEHTOB
JIMHEHHEIN U DKCIIOHEHIINAILHBINA POCT. ]
109 p uchi.ru
Yucno e. Dopmya CI0KHBIX MPOLEHTOB
Hcrmonp30Banme IpOrpecCuu I PEIIEHNS .
110 poTp p uchi.ru
pEaTbHBIX 33J1a4 MPUKJIAHOTO XapaKTepa
ege.spb.ru fipi.ru
111 Konrponbnas pabora: ege.sdamgia.ru

"I[TocnenoBaTebHOCTH U TIPOrpeccuu’”

resh.edu.ru uchi.ru
vpr-ege.ru



112 HenpepsiBHBIE (PYHKITMN ¥ MX CBOWCTBA uchi.ru
Touka pa3priBa. ACUMOTOTEI I'padUKOB )
113 pv P pag uchi.ru
byHKIMIA
CBoiicTBa QYHKIIMA HEOPEPBIBHBIX HA .
114 by pep uchi.ru
OTpEe3Ke
CBoiicTBa KIIUH HETIPEPBIBHBIX Ha .
115 byn pep uchi.ru
OTpe3Ke
Metoa HHTEPBAJIOB IS PEIICHUS )
116 A P LD uchi.ru
HEpPaBEHCTB
MeTox MHTEPBAIIOB I PEIIEHUS .
117 p p uchi.ru
HEPaBEHCTB
MeTox MHTEPBAIIOB I PELIEHUS .
118 p p uchi.ru
HEpPaBEHCTB
IIpuMmenenre cBONCTB HENIPEPHIBHBIX .
119 P N bep uchi.ru
GyHKIMA 7151 peleHus 3a1a9
IIpumeneHnne cBOMCTB HENIPEPHIBHBIX )
120 p N bep uchi.ru
(GyHKUMN 1715 pelieHus 3a1aq
121 [lepBas u BTOpas NpoU3BOIHBIE PYHKLIUU uchi.ru
OmnpeneneHue, reOMETPHUECKHI CMBICIT ]
122 p N p uchi.ru
MIPOU3BOTHOM
Omnpenencuue, GU3NIECKUN CMBICTT .
123 p N ¢ uchi.ru
MIPOU3BOHOM
VpaBHeHME KacaTeIbHOH K rpadhuK ]
124 P paguy uchi.ru
byHKIIUU
VYpaBHeHHNE KacaTeIbHOH K rpadhuK ]
125 P paguy uchi.ru
byHKIMH
126 [Tpou3BoHBIE NIEMEHTAPHBIX (PYHKLIUI uchi.ru



127 [Tpou3BoHBIC 37IEMEHTAPHBIX ()YHKITHI 1 uchi.ru
128 [Tpon3BoiHAS CYMMBEI, HpOI/ISBe)IeiII/ISI, 1 uchi ru
YaCTHOTO M KOMITO3UIINU ()yHKITUI
129 [IpousBoHAs CYMMBI, HpOI/ISBe,Z[eiII/IH, 1 0 uchi ru
YaCTHOTO ¥ KOMITO3UIINU ()yHKITUI
130 [IpousBogHast CyMMBI, HpOHSBeﬂeiIHﬂ, 1 0 uchi ru
YaCTHOTO M KOMITO3ULIUU (QYHKIUI
ege.spb.ru fipi.ru
ege.sdamgia.ru
131 K 6ora: "I1 " 1 1 .
OHTpoJbHas pabora: "[Ipon3BoanHas resh.edu.ru uchi.ru
vpr-ege.ru
132 HOBToPe'}'IHe, 06061116"1{1/16, CHCTEMAaTU3aLMs 1 0 uchi ru
3HaHuM: "YpaBHEHUS
133 HOBTOPC}'{HG, 0606].'1;IGHI/IG, CHCTEeMaTU3aIUs 1 0 uchi ru
3HaHuii: "OyHKIUH
ege.spb.ru fipi.ru
ege.sdamgia.ru
134 4 0 1 1 .
TOroBasi KOHTPOJIbHAs paboTa resh.edu.ru uchi.ru
vpr-ege.ru
ege.spb.ru fipi.ru
ege.sdamgia.ru
135 4 0 1 1 .
TOroBasi KOHTPOJbHAs paboTa resh.edu.ru uchi.ru
vpr-ege.ru
136 HOBTOPCHI/IG, 000011IeHHEe, CHCTEMATH3AIIA 1 0 uchi.ru
3HaHUU’
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

* Maremaruka: anreOpa v Hadaja MaTeMaTHISCKOT0 aHAIN3a, TCOMETPHSL.
AnreOpa u Hadana MatemaTuyeckoro ananusa, 10 knacc/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiimonepHoe 00IIeCTBO

«M3parensctBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJA

«/lnmaxkTrueckre MaTepuansl 1Mo anredpe u Hadanam ananusa, 10», b.I'.3us,
2009;

«KoHTpoIibHBIE U TPOBEPOUHBIE PAOOTHI 10 aNredpe U Hayanam aHanusa, 10»,

3aBuu JI.U. u ap, Hpoda, 2008 r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

[Topran 'MA BeimyckuukoB 9 u 11 kinaccoB B Cankt-IlerepOypre. ege.spb.ru
denepanbHbI HHCTUTYT MEAaroruueckux n3Mepenui. fipi.ru

Pemry EI'D. ege.sdamgia.ru

Caiir POUI resh.edu.ru

[Topran Yum.py uchi.ru

Caitr vpr-ege.ru
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