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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOpPOHBI, OH OOecHe4YMBaeT WHCTPYMEHTAIbHYIO 0a3y Uid H3y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaroluecss OBJAJIBAIOT  YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOH HayKd, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUUIECKOU opme.

VY4eOHblil Kypc anredpsl W Hayall MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMIA pPa3BUTHS IKOHOMUKH M OOIIECTBEHHOW >KW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX MJIS
JAIBHEWINET0 00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMHA U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xome m3yuenuss ydyeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOydaroluecsi MOJy4YalOT HOBBIA ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJeH pealbHbIX CUTyalUd, UHTEpPIpETalud MOJy4YEHHBIX
pELIEHNH, 3HAKOMSTCS C IPUMEPAaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B NPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIIMMHUCA MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUIMI (POpMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM ~ KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSTEIIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meroauku o0ydeHHs anredpe M HayajgaM MaTEeMaTHYECKOrO aHalu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

B ctpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHBI
CIIEIyIOIINE COJEpKaTeIbHO-METOAUYECKHe JUHUM: «Uucna u BblUMCICHUS», «DYHKIMH U
rpadukny, «YpaBHEHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmzay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOHSISA IPYTr
JIpyra ¥ MOCTENEHHO HACHIIAsCh HOBBIMM TeMaMH U pasjaenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepikaHue HEeCKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKU aHalu3,
TEOpHsl MHOXKECTB, MaTreMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAIOT BCcE Oosiee MIMPOKMM MaTeMaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPEaJbHOU
CUTyallud, TMPUMEHATh 3HAHMS, TMOJTY4YEHHBbIC NMPU HM3YYEHUH Y4EeOHOro Kypca, AJs peIieHUs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBET.



CopnepxxarenpHO-MeTOIMYECKass  JUHUSA — «Yucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odimiero oOpa3oBaHus 0coOoe
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
npUOIKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolUIMMCsi MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOIMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX ducell. B KaxaoM 3 3TuX
MHO>KECTB pPacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(DUYECKUe 3a/1auu U Olepaluu: JeIeHne
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, O0cCoOble CBOMCTBA
paloOHATBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETHUYECKUE OIEepaluy, a TAaKKe M3BICUYCHUE
KOpHSL  HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PACUIMPEHHMIO Kpyra HCIOJb3YEMbIX 4YHMCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (POpMHUpYyeTCs MpeACcTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIETIEH peaibHOr0 MUPA, IIIUPOKO
UCIIOJNIB3YIOTCSI 0000IIEHIE U KOHKPETH3AIH.

Jluans «YpaBHEHHUS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IPEIYyCMOTPEHO pEelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynpraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMM ~ METOJAAMHU PEIIEHUS palUOHAIbHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKKe 3a/ad,
coaepxamux mapamerpbl. [lonmydeHHbIE YMEHMsI MIMPOKO HMCIOJIB3YIOTCS TPH HMCCIETOBAHUU
(GYHKIMA C TOMOIIBIO TPOU3BOAHOMN, MPU PEIICHUH MPUKIIAIHBIX 3a7a4 U 3a7a4 Ha HAXO0XK/IEHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikareiabHas TUHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBIMONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATHHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUMN, a TaKKE BBIPAKEHUH,
colepxammx creneHn u Jjorapudmel. bmaromaps usydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4YHBIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak SI3bIKa HAYKH.

CopepxarensHo-MeToanueckass TuHUS «DyHKIMU U TpaUKU» TECHO MeperuieTaeTcs ¢
JpYTUMH  JUHUSMH  y4eOHOTO  Kypca, TIOCKOJIBKY B  KAaKOM-TO CMBICIEe  3a1aéT
MOCJIEIOBATEILHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOH, IOKa3aTeIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpaMKOB, HCIOIH30BAHHE
GyHKIUE Ui pelieHus] 3a7ad W3 JPYTUX YYeOHBIX IMPEAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK M C pelIeHHEM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAenseTcs (OPMUPOBAHUIO YMEHHS BBIpaXaTh GopMyIamMu
3aBUCHUMOCTH MEXY pa3IMYHbIMUA BETUYMHAMH, UCCIIEAOBATh MONTYYCHHbIE (YHKIIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH coJepKaTeNbHOM JIMHUM HAaLEeleH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIINX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMHM B pazIu4HON (opme:
aQHAJTMTUYECKON, TrpadudecKoil u cJIOBecCHOHW. Ero wu3ydeHwe CcrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W  KOHKPETU3AaIlWU,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacHIMpUTh KPYr KaK MAaTeMaTHYE€CKUX, TaK U MPUKIAJHBIX 33J]1a4, JOCTYIHBIX 00Yy4YaroluMCs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs TmporeccoB. JlaHHas coziepxareinbHas JIMHUAA OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUIN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpAXx.

CopepxarenpHO-MeTOANYECKAsE JHHUS «MHOXKECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4arloIeMycs IOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJNb30BaTh €ro JUIsl BBIPAXKEHHMS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAaMH MaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYAIOIINXCS, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MAaTHYE€CKOTO  MOJCIUPOBAHHUSA, KOTOpPbIE  MPHU3BAaHbI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOJIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETHU3UPOBaTh Mpodiemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B MIPOIIECCEe U3YUEHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajaa MaTeMaTHIECKOTO aHaTN3a» OTBOIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB IS pEIIeHUs IPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
OIepalyy C JECUCTBUTEIBHBIMU 4YuCIaMU. MOIyib NEUCTBUTEIBHOIO YHUCIIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nenbsiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBa.

OCHOBHBIE METO]Ibl PELICHHUS LETIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM NEepeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAIUX CTENEHN U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUsS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem NMHEMHBIX ypaBHEHUM. Marpuina CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

IlocTpoeHrne MaTeMaTHYEeCKUX MOJEJECH peaJbHOM CUTyallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHH M HEPAaBEHCTB K PEIICHHI0 MaT€MaTHYECKMX 3aJad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEH HAYKU U PeaIbHOM KU3HH.

DOyHKUUH U rpadpuKu

Oynkius, crnocodbl 3amaHus (QyHkiuu. B3anmmuHo obOpatblie (yHkimu. Kommosuius
byakuumid. ['paduk Gyakuu. InemeHTapHble TpeoOpa3zoBanus rpaduKoB PyHKITUH.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YErHbie n HeuéTtHhle QyHKUUU. [leprogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass GpyHKIMS ¢ HATypalbHBIM M IEJbIM IMOKa3areneMm. EE cBoiicTBa u Tpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEYHO YOBIBAIOIIEH reOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcno e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W MX cBoWcTBa. TOUkM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpEepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QyHKIIUH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHOXecCTBO, Onepalvy HaJ, MHOXKECTBAMU M UX CBOMCTBa. Jluarpammel Ditiepa—Benna.
[IpuMeHeHNnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juls ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOT'O AHAJIN3A» (YTJIYBJEHHBI YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JUYHOCTHBIE PE3YJbTATDBI
1) rpaaaHCKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMMO3UIUU  OOYYArOIIeTocsl KaKk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKUX OCHOBAX



(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMHU M HA3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKTaHCKON WICHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUKMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE 3THUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME  JYXOBHBIX ILIEHHOCTEH  pPOCCHHCKOr0  Hapojaa, CQOPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U ACSTENbHOCTbIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHUBOTO OyayIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3aJay, peHICHUH, pPacCyKIEHUI, BOCHPUUMYHUBOCTH K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pEryysapHas (u3nueckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHUE IIEHHOCTH TPYA0Jt00Us, HHTEpeC K Pa3NIudyHbIM chepam
npoecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOP Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HallpaBJICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Ccpeibl, OCO3HAHUE
I00aNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCTEACTBUMN TSI OKPY>KAFOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl
YEJIOBEUECKOW NESITeIbHOCTH, ATANOB €€ Pa3BUTHSA W 3HAYUMOCTH ISl Pa3BUTHS ITUBUIIM3AINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS



Ba3oBble Jiornueckue AeicTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUHA MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUSA [UIsi OOOOLIECHUS W
CpaBHEHUs, KPUTEPUU IIPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHPOBATh W MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIIATENIbHBIC, SMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, MpeasiaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATh ApPTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus ydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMM C Y4ETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue AeiiCTBUS:

HCIIOJIb30BATh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (DOpMyNIUpOBaTh 0OOOIIECHUS U BBIBOJBI M0 Pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  PA3JIUYHBIX THUIIOB, aHAJIM3UPOBATh,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJAOB U  (GopM
MPEICTABIICHHUS;

CTPYKTypuUpOBaTh  WHGOpPMAIMIO, TPEACTaBIATH €€ B  Pa3IUUYHBIX  Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OIICHWBATh HAAEKHOCTh HMHPOPMAIIMM TIO CAMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KomMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

OO0uenne:

BOCIIPUHUMATh U (HOPMYTHPOBATh CYXIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEISIMHU
06H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHA B YCTHBIX W MMHUCBbMCHHBIX



TEKCTax, JaBaTh MOSCHEHUS MO XOAY peHIeHHs 3aJayd, KOMMEHTHUpPOBATh TMOJyYEHHBIN
pe3yJbTaT;

B Xoz€e OOCYX/IeHHUs 33JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAlICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHUKOB JMajora, oOHapyKUBaTh pa3jivyuue U CXOJICTBO
MO3HILINH, B KOPPEKTHOU popme HOpMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauyM, 3KCIEPUMEHTA, HCCIIEIOBAaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYILUICHUS C Y4ETOM 3aJad MpE3CHTAluu U
0COOCHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3aJaud, BbIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH MHTE/JIEKT:

BJIa/IeTh HaBBIKAMH [MO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JECHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

MpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH MpPH PEUICHHH 3a/1ayl, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBHCTB, NaHHBIX, HAIJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3yJibTaToOB JEsATENIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHON paloOThl, paclpenensTh BHIbI paboT, JOTrOBapHBAaThCs, OOCYXAATh
MIpOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOMYYHUT CIEAYIOIIME IpeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM pabouell mporpaMMmbl yueOHOro Kypca «Anredpa u Havaja
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yuciia ¥ BBIYUCICHUSA:

CcBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MepUOJNYEcKast
poOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOYKECTBA PAllMOHAJIBHBIX U JEHCTBUTEIIBHBIX
qucei, MOOYJIb ,Z[GﬁCTBHTCJIBHOFO qHucJia,

IPUMEHSATH IPOOU U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 33aa4 U3 Pa3IMYHbIX OTpacieit
3HAHUU U peaJbHOU KU3HU;



IPUMEHATh NPUOIMKEHHBIE BBIUUCICHMS, MpaBWIa OKPYIVIEHUs, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCHU JAECHCTBUTEIbHBIX UYUCEN JUISl PELICHMs NPAaKTUYECKUX 3alad U
IPECTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTENECHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAJILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapu(M dYKcia, OECATUYHbIE M HaTypajbHbIE
JorapudMmel;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIJIOBOTO
apryMeHra;

OIEpPUPOBATH NOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHT€HC YUCIOBOIO apryMeHTa.

YpaBHeHNs M HEPABEHCTBA:

CBOOOJHO  ONEpPUpPOBaTH  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHHUS U yPaBHEHUS-CIIEJICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3lMYHbIe METOJbl PELICHHs palMOHAIbHBIX U APOOHO-PALMOHAIBHBIX
YPaBHEHM, IPUMEHSTh METO/I HUHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOZHO ONEpUPOBAaTh MOHATHUAMU: MHOTOWIEH OT OAHOM INEPEMEHHOM, MHOTOYJIEH C
HenpiMAd - Kod(pQUIMEeHTaMH, KOPHH MHOTOWICHA, TPHUMEHATh JEJICHHE MHOTOWIeHa Ha
MHOI'OYJIEH ¢ OCTaTKOM, TeopemMy be3sy u Teopemy Buera nis pemenus 3anauy;

CBOOOJTHO ~ONEpUpPOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAeNnuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 s BBIYUCIEHUS €ro 3HAUYEHUs, IPUMEHSTh ONpPENeIUTENN Jis pelleHus
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C NOMOUIBI) CHCTEMBbI
JUHENHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbIO MAaTpUIl U
oTnpeAenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBIN pe3ylbTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMM ISl TpeoOpa30oBaHUsl BhIPaXKEHU;

BBIMOJIHATh ~ MIPEOOpa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
paloHaIbHBIM IIOKA3aTENIEM;

UCIOJIb30BAaTh  CBOWCTBA JIorapu(MoB i  IpeoOpa3oBaHUsl  JIOTapUPMUUECKHX
BBIPAKECHMI;

CBOOOJTHO  OINEpPUPOBaTh  MOHATHAMHU:  HPpPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PAaBHOCWIIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuUeckue (Gopmyisl  Uisi  IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJTHO OINEPUPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HeoO0XouMble (POPMYJIIBI IJIs1 PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJIEJIMPOBaTh peajibHblE€ CHUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 33JadyM, HCCJIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIuM U rpapuku:

CBOOOJIHO ONEPHPOBATH MOHATHAMHU: (YHKIHS, CIIOCOOBI 3adaHusl (PYHKIIMH, B3aUMHO
oOparHble (QYHKIIUM, KOMIO3UIMSA (YHKIMHA, rpaduk (YHKLIWHU, BBINOJHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus rpaguKoB (HyHKIIMIA;



CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTh ONPEACICHUS M MHOYKECTBO 3HA4YEHUH
byHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKLUH, OPOMEKYTKM MOHOTOHHOCTH (DYHKIUH, MAKCUMYMbl M MHHUMYMbI (DYHKIIMH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHNnEe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3areneM, rpadux
KOpHs N-0M CTEeNeH! KaK (yHKLIUU OOpaTHOM CTENIEHH C HATypaJIbHbIM IIOKA3aTeIeM;

ONEpPUPOBATh NOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OMEpPHPOBATh MOHATUSAMH: IMOKa3aTelbHast U Jorapupmuueckas yHKIUU, UX
CBO¥CTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKH JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUYECKUX (PYHKIUH YMCIIOBOTO apryMEHTa;

UCTIONIB30BaTh Tpaduku (QYHKIMHA IS UCCIETOBAaHHUS TPOLECCOB M 3aBHCUMOCTEH TpH
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMyIaMu
3aBUCUMOCTH MEXly BEJTUUYNHAMY;

Hauyajia MaTeMaTH4YeCKOIro aHAIN3A:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apUPMeTHdYecKas U TeOMETPUYECKas MpOrpeccus,
0ecKOHEeuHO yObIBarolasi reOMeTpUIecKas Mporpeccusi, TMHEHHbIA U SKCIIOHEHIUAIbHBIN POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEUICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ OMEpUPOBAaTh MOHATHUSAMH:  TIOCIEIOBAaTENLHOCTh, CIOCOOBI  3aaHuUs
M0CJIEeI0BAaTEIbHOCTEN, MOHOTOHHbBIE M OIpaHMYEHHBIE MTOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a O0ECKOHEYHO MaJblX;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: HEMpPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpadura
(GYHKIIMH, aCHMIITOTHI rpaduka GyHKIUY;

CBOOOJTHO OINEpHpOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (YHKLUH IS peIlIeHHs 3a/1a4;

CBOOOJTHO ONEpPUPOBATh TMOHATHUSMHU: TIepBas W BTOpas TMPOHM3BOJHBIE (YHKIINH,
KacaTesbHas K rpa@uky QpyHKUINU;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BENEHHS, YaCTHOTO W KOMIIO3UIUH JBYX
(byHKUUH, 3HaATh TPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKIHII;

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHozxecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEpaIlU HaJl MHOXKECTBAMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJis ONUCaHHsI PeabHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX Y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: OIpEIeNIeHHe, TeopeMa, YpaBHEHHE-CICICTBHE,
CBOWCTBO MaTeMaTH4YecKOro OOBEKTa, J0Ka3aTelIbCTBO, pABHOCWIIbHBIE YpaBHEHHUS U
HEPaBEHCTBA.



TEMATHYECKOE INTAHUPOBAHUE

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne HaumeHoBaHue pa3iesioB M TeM
o HPOTpPAMMEI Beero KOHTpOJIbHBIE o0pa3oBaTesibHbIE pecypchl
padoThbI
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.

1 Muorowiensl. PaninonanabHble ypaBHEHHS U 24 1 bub6nmoreka [IOK
HepaBeHCTBa. CUCTEMBI IMHEWHBIX https://m.edsoo.ru/7f419d08
YpaBHEHUU

5 Oyukuuu U rpadpuku. CreneHHas GyHKIHS C 12 1 bubanorexa [JOK
LIEJIBIM TTOKA3aTENIEM https://m.edso0.ru/7f419d08
Apudmernaeckuii KOpeHb N-0if CTENCHH. Bbu6mmoteka [JOK

3 15 1
WppainoHaibHble YpaBHEHUSI https://m.edsoo.ru/7f419d08

4 [TokazarenpHas pynkmwms. [TokazarenbHbIC 10 1 bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f419d08

5 Jlorapudpmuueckas pyHKIUS. 18 1 bubmuoteka [IOK
Jlorapumuueckre ypaBHEHHsI https://m.edsoo.ru/7f419d08

6 TpuronomeTprudeckue BoIpaKeHUs U 29 1 bubmmnoreka HOK
ypaBHEHUS https://m.edsoo0.ru/7f419d08

7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10 1 E:tfi?/?n?;ii?rﬁ/? £219d08

8 HenpepsiBable pynkiuu. [IponszBoanas 20 1

9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBO 4acoB DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Tema ypoka KonTposabHubie
n/n Bcero P
padoThI

MHO0X€eCTBO, oTIepaliu
p bu6morex [IOK

https://m.edsoo.ru/7f43bf66

HaJ MHOKECTBAMHU U UX 1

CBOICTBa

Juarpammebl Diinepa-
Benna

[Ipumenenne

TEOPETUKO- bubmuorexa [JOK

MHOIKCCTBEHHOTO 1 https://m.edso0.ru/7f43c3d0

arrapara JJisi peCuICHUA
3aga4

ParnmoHanbHbIe ynca.
OOBIKHOBEHHBIE U
JeCATUYHBIC POOH,
IIPOLEHTEL,
OECKOHEYHBIC
MEPUOINYECKHE TpodU

ParnronanabHBIE YHCaA.
OOLIKHOBEHHEIE U
JeCSITUUHbIE TpOoOH,
MIPOIICHTHI,
OECKOHEUHBIC
MePUOINYECKHE TpodU

[Ipumenenue apobeii u
IIPOLIEHTOB IS
peTeHsI TPUKIIATHBIX
3a1a4

[Tpumenenue apobeit u
MIPOLIEHTOB ISt
peTeHsI TPUKIIATHBIX
3a1a4
JleficTBUTEIIbHBIE
yucia. ParronansHele
Y UppalMoHaIbHbIC

qucia

Apudmernueckue

OTepalny C



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c3d0

10

11

12

13

14

15

16

17

JIEHCTBUTEIILHBIMHU
YHUCIaMHU

Monaynb
JNIEUCTBUTEIILHOIO
YKCja U €ro CBOMCTBa

[TpubmmxEHHbIC
BBIUHCIICHHUS], TPaBUIIa
OKpPYTJICHUS, IPUKUIKA
U OLICHKA pe3yJibTara
BBIYMCIICHU I

OcHOBHBIE METOBI
pELICHUS LeNIbIX U
IpoOHO-paLlMOHATIBHBIX
ypaBHEHUH U
HEPABEHCTB

OcHOBHBIE METOABI
pELICHUS LeNbIX U
JIpoOHO-paLlMOHATIBHBIX
ypaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO]IbI
pelIeHus EeNbIX U
JIpOOHO-palMOHAILHBIX
YpPaBHEHUU U
HEPABCHCTB

MHoOrouieHs! OT OAHOM1
rnepeMeHHou. Jlenenue
MHOTO4JIeHa Ha
MHOT'OUJICH C
ocratkoMm. Teopema
bezy

MHorounesst ¢
LEIBIMU

K03 ULIEeHTaMH.
Teopema Buera

Pemenue cucrem
JIMHEWHBIX YPaBHEHUN

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

bubmuoreka [JOK
https://m.edso0.ru/7f43c542

bubmuorexa [JOK
https://m.edso0.ru/7f43c542

bu6mmoreka [JOK
https://m.edso0.ru/7f43c3d0

bubmuoreka [JOK
https://m.edso0.ru/7f43c3d0

18

Pemenne cucrem
JIMHEWHBIX YPABHEHUHN

bu6mmorekxa [IOK
https://m.edso0.ru/7f43c9b6

19

Marpuiia cuctemsl
JINHEMHBIX YpaBHCHUH.
Onpenenurenb

bu6mmoreka [IOK
https://m.edso0.ru/7f43c9b6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

MaTpuIbl 2X2, ero
F€OMETPUYECKUN
CMBICJI U CBOMCTBA;
BBIYHMCJICHHUE €TI0
3HAYCHUS

20

Ornpexnenurens
MaTpuIlbl 2X2, ero
FE€OMETPUYECKUN
CMBICJ U CBOMCTBA;
BBIUHCJICHHE €T0
3HAYCHUS

21

IIpumeHeHue
OIIpEeIeJINTENS IS
pEILIEHUs CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22

Pemrenne npukitagHbeix
3a/1a4 C IIOMOIIBIO
CHUCTEMBI JINHENHBIX
ypaBHEHUH

23

Pemrenne npukitagHbeIx
3a/1a4 C TIOMOIIBIO
CHUCTEMBI JINHENHBIX
YpaBHEHUU

24

KonTponbHas pabora:
"PannonanbHble
yYpaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JUHENHBIX ypaBHEHUH"

25

OyHKIMSL, CIOCOOBI
3aanus QyHKIIAHU.
B3aumno obpaTHbIe
¢byuxuu. Komnosunus

byHKIHIT

bu6mmoreka [IOK

https://m.edsoo.ru/7f43d0b4

26

I'paduk QyHkuMM.
DneMeHTapHbIe
npeoOpa3oBaHUs

rpadukoB QpyHKUIMH

but6mmorexa [IOK

https://m.edso0.ru/7f43d0b4

27

OO6nacTp ornpeeneHus
Y MHOXECTBO 3HAYEHUH
¢byakuu. Hynu

byHKIHIH.
[TpoMexyTku 3HaK



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

28

HOCTOSTHCTBA
YETHBIC U HEYETHRIE

byHKIHM.
[Tepuonuueckue

¢byHKIHN.
[IpomexyTku
MOHOTOHHOCTH
byHKIIUN

29

MakcumyMmsl 1
MUHUMYMBI ()yHKITUH.
HauGomnburee u
HaWMEHBIIICE 3HAUCHUE

GbyHKIIMY Ha
IIPOMEKYTKE

30

JIuneiinas,
KBaJIpaTHYHAS U
TpOOHO-JIMHEWHAS

byHKIIUN

bubmuoreka [JOK
https://m.edsoo.ru/7f43d23a

31

32

33

34

DneMeHTapHoe
UCCIIEIOBaHKE U
MIOCTPOEHUE I'paUKOB
3TUX QYHKIUH
OnemeHTapHOE
UCCIIEIOBaHNE U
MIOCTPOEHUE I'paUKOB
3TUX QYHKIUH
CreneHs ¢ 1enpM
nokasaresuaeMm. buaom
Herorona

CreneHsb ¢ LEIBIM

nokasareyieM. buHom
Hrrotona

bubmuoreka [JOK
https://m.edsoo.ru/7f43d55a

35

CrenenHast GyHKIIHS C
HATYPaJbHBIM H [EJTBIM
nokasaresnem. E€
CBOWCTBaA U TpaduK

36

KonTponbhas pabora:
"CrenenHas QyHKIUS.
E€ cBoiicTBa u rpapux"

37

ApudpmeTnueckuit
KOpPEHb HAaTypaJIbHOMN
CTETeHU U €Tr0



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

38

39

40

CBOMCTBA

Apudmernueckuit
KOpEHb HaTypallbHOU
CTETICHU H €0
CBOICTBA

[IpeobpazoBanms
YHCIIOBBIX BBIPKEHHIH,
COJICPIKAIINX CTETICHU
Y KOpHH

[IpeobpazoBanus
YHCIIOBBIX BBIPAKCHUH,
COZIEpIKAIMX CTEIICHU
U KOPHH

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ad5a

bubmuoreka [JOK
https://m.edsoo.ru/7f43af08

41

[IpeoOpazoBanus
YHCIIOBBIX BBIPAKCHUH,
COZIEpIKAIMX CTEIICHU
U KOPHH

bubmuoreka [JOK
https://m.edsoo.ru/7f43af08

42

HppaunonaibHbie
ypaBHeHUs. OCHOBHbBIE
METO/bI PELICHUS
HppaLMOHATIBHBIX
ypaBHEHUH

bubmuoreka [JOK
https://m.edsoo.ru/7f43af08

43

HppaunonaibHbie
ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS
HppaLMOHATIBHBIX
ypaBHEHUH

44

HppaunonaibHbie
ypaBHeHUs. OCHOBHBIE
METOBI PEILIECHUS
HppaLMOHATIBHBIX
ypaBHEHUH

45

PaBHOCHIIBHBIE
MEepPEXObl B PEIICHUN
HppalMOHAIIbHBIX
ypaBHEHUH

46

PaBHOCHIIBHBIE
MEepEeXObl B PEIICHUN
HUpPaAMOHAIIBHBIX
ypaBHEHUH

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43b098

47

PaBHocuibHBIE
MePEX0/Ibl B pEICHUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

48

49

50

HppalOHAIbLHBIX
YpaBHEHUU

PaBHOCHIIBEHEIC
MePEX0/Ibl B pEIICHUN
HppaIMOHATIBHBIX
YpaBHEHUU

CgoiicTBa 1 rpaduk
KOpHsI N-0M CTeNeHn
KakK QyHKIIMH
0o0OpaTHOM CTETeH! C
HaTypaJIbHBIM
roKazaresem

CgoiicTBa u rpadux
KOpHsI N-0if CTEIIeHU
Kak pyHKIMH
0o0paTHOM CTEIeHU C
HATypaJIbHBIM
roKazaresem

bu6mmoreka [JOK
https://m.edsoo.ru/7f43b5a2

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b098

51

KonrponbHas pabora:
"CBoiicTBa u rpadux
KOpHSI N-O CTETEHHU.
Hppanmonanbusie
ypaBHEHHUS"

52

53

54

55

56

CreneHs ¢
panoHaIbHBIM
MoKa3aTelieM U €€
CBOMCTBA

CreneHs ¢
panuoOHAIIEHBIM
noKazareJjieM U eé
CBOMCTBA

Crenens ¢
paloHaIbHBIM
II0Ka3aTesieM U eé
CBOMCTBA
ITokaszarenbHas
¢byHkuus, e€ cBoicTBa
u rpaduk
Hcnons3oBanue
rpaduka QyHKIHH IS
peLIeHusl ypaBHECHUI

bubnmoreka [JOK
https://m.edsoo.ru/7f4396¢c6

bubmuorexa [JOK
https://m.edsoo.ru/7f439842

bubmuoreka [JOK
https://m.edsoo.ru/7f4399b4

57

Hcnonp3oBanue

bu6mmoreka [IOK



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

58

59

60

61

62

63

rpaduka GyHKIUHU IS
peLIEHHS] ypaBHEHUI
IlokazarennHBIC
ypaBHeHUsA. OCHOBHBIE
METO/bI PEIICHUS
II0KAa3aTeIbHBIX
YpaBHEHUU

IlokazaTennHBIC
ypaBHeHUsA. OCHOBHBIE
METO/bI PEIICHUS
I0KAa3aTeNIbHBIX
YpaBHEHUU

[TokazaTenbHble
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
MOKa3aTeJIbHbIX
YpaBHEHUU

KoHntposbHas padora:
"IToka3zareabHas
byHKIHSA.
Iloka3zaTennHBIC
ypaBHEHHUS"

Jlorapudm uucna.
CsoiictBa norapudma
Jlorapudm uucna.
CoiicTBa norapudma

https://m.edsoo.ru/7f439eb4

bubmuoreka [JOK
https://m.edsoo.ru/7f43a03a

bubmuoreka [JOK
https://m.edsoo.ru/7f43alac

bub6mmoreka [IOK
https://m.edsoo.ru/7f43a31e

bu6mmoreka [IOK
https://m.edso0.ru/7f43a526

64

65

66

Jlorapudwm yucna.
CgoiictBa norapudma

JlecaTU4YHbBIC U
HaTypaJibHbIE
Jorapu@msl
JlecaTuuHbIC U

HaTypaJbHbIE
sorapupmbl

67

[Ipeo6pa3zoBanue
BBIPAKCHMUI,
COJIEpIKAIINX
sorapupmbl

68

[Ipeobpa3zoBanue
BBIPAKECHMI,
CoepaKALINX
sorapupmbl



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

[TpeoOpaszoBanue

69 BBIpAXKEHU, bubmmoreka [IOK
COZIepIKaIIX https://m.edsoo.ru/7f43ab84
sorapudmpl
Jlorapudmuaeckas

70 ¢byHkuus, e€ cBoWCTBA bubamorexa LIOK

’ https://m.edsoo0.ru/7f43e6c6
U rpaduk
Jlorapudmuyeckas
71 (byHKII)m(;li e€ cBoiicTBa Bubmiorexa LIOK
’ https://m.edsoo.ru/7f43ebda
U rpaduk
Hcnons3oBaHue
72 rpaduka QyHKIUH IS bubmmorexa LIOK
N https://m.edsoo.ru/7f43ed7e
pellieHus ypaBHEeHU
Hcnons3oBanue
73 rpaduka QyHKIUH IS Bubmmorexa LIOK
N https://m.edsoo.ru/7f43f3b4
pellieHus ypaBHEeHU
Jlorapudmudeckue
aBHeHUs. OCHOBHEBIC
74 l\y/[IZ:TOI[I)I peleHus bubmorexa LIOK
https://m.edsoo.ru/7f43f58a
Jorapu(PMUIECKUX
YpaBHEHUH
Jlorapudpmuueckue
aBHeHUs. OCHOBHEIC
75 l\y/II;TOI[I)I perieHus Bubnuorexa LIOK
https://m.edsoo.ru/7f43ef2c
Jorapu(pMUIECKUX
ypaBHEHUH
Jlorapud mMuueckue
aBHeHUs. OCHOBHEIS
76 l\y/II;TOI[I)I pelreHus Bubnuorexa LIOK
https://m.edso0.ru/7f43f0c6
Jorapu(pMUIECKUX
ypaBHEHUH
PaBHOCHIIBHBIE

77 MePEXO/Ibl B pEIIEHUN bubnuoreka [JOK
JorapupMHUECKUX https://m.edsoo.ru/7f43f72e
ypaBHEHUH
PaBHOCHIIBHBIE

78 MepPEXO0/Ibl B pEIIEHUN bubnnorexa [JOK
Jorapu(MUUECKUX https://m.edsoo.ru/7f43f8a0
YpaBHEHUI
KonTponbhas pabora:

79 "Jlorapupmuueckast

byHKIIHS.



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

80

81

Jlorapudmudeckue
ypaBHEHHUS"

Cunyc, KOCUHYC,
TaHT'€HC U KOTaHTEHC
YHCJIOBOIO apryMeHTa
Cunyc, KOCUHYC,
TaHT'€HC U KOTaHTEHC
YHCIIOBOTO apryMeHTa

82

ApKcHHYC, apKKOCHUHYC
U apKTaHI€HC
YHCIOBOTO apryMeHTa

bubmuoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

ApKCcHHYC, apKKOCHHYC
1 apKTaHI'E€HC
YHUCJIOBOI'O apryMEHTa

bubmuoreka [JOK
https://m.edsoo.ru/7f4401a6

84

Tpuronomerpuueckas
OKPY>XKHOCTB,
oIpezeIcHue
TPUTOHOMETPUUECKUX
(GyHKIMN 9HACIOBOTO
aprymeHTa

bubmuoreka [JOK
https://m.edsoo.ru/7f440418

85

Tpuronomerpuueckas
OKPY’KHOCTb,
OIIpeJIeJICHUE
TPUTOHOMETPHUYECKUX
(GyHKIMN 4HUCIOBOTO
apryMeHra

86

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

(bopMyIibI

87

88

89

OcHoBHbBIC
TPUTOHOMETPUICCKHE
(hopMyIIbI

OcHoBHBIC
TPUTOHOMETPUIECKHE
(bopMmyIbI

OcHoBHBIC
TPUTOHOMETPUIECKHE

(bopMmyIbI

bubmuorexa [JOK
https://m.edsoo.ru/7f443b12

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

but6mmorexa [IOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[TpeoOpaszoBanue

91 TPUTOHOMETPHUUECKUX bubmorexa LIOK
p . p https://m.edsoo.ru/7f4441ca
BBIPAXKEHUN
[IpeobpazoBanue

92 TPUTOHOMETPUUECKUX bubmoreia HOK
p . p https://m.edso0.ru/7f444364
BBIPAXKEHUN
[IpeobpazoBanue

93 TPUTOHOMETPUYECKUX bubmmorexa [JOK
p N p https://m.edsoo.ru/7f4446f2
BBIpOKCHUI
P

94 Telji:{y(l)i/leT NYECKUX bubmorexa [JOK
p N p https://m.edsoo0.ru/7f444a94
ypaBHEHUH
P

95 emZHI/(I)e . e bubmuoreka [JOK
TPUTOHOMCTPHUUCCKHUX
p N p https://m.edso0.ru/7f444c56
ypaBHEHUH
P

96 TGITFZI:(ILH UYECKUX bubmorexa [IOK
P 1P https://m.edsoo.ru/7f444f44
YpaBHEHUU
P

97 Teljii:{y(l)i/leT NYECKUX bubmmorexa [IOK
p N p https://m.edsoo0.ru/7f44516a
YpaBHEHUU
P

08 Teljlre}:Ii/[ TOHYECKIX bu6nmoreka [JOK
PHIOHO fp e https://m.edsoo.ru/7f4452e6
ypaBHEHUM
P

99 TeI/I;IrZI:{I/(I)T\/IeT UYECKUX bubmorexa [JOK
P . P https://m.edsoo.ru/7f445516
ypaBHEHUM
P

100 TGI/IIHFZI:{I/(I)T\/K:T UYECKUX bubmmorexa [JOK
p N p https://m.edso0.ru/7f43fe0e
YpaBHEHUU
KonTponpHas padora:

Lo1 ;Ifj;o;opﬁe;pmecme Bu6miorexa [OK

p https://m.edso0.ru/7f4401a6

TPUTOHOMETPUICCKHE
ypaBHeHUA"
ITocnegoBarensHOCTH,
CIIOCOOBI 3aIaHUs

102 MMOCJIEJOBATEILHOCTEH. but6mmorekxa [IOK
Merox https://m.edsoo.ru/7f4404f8
MaTEMATHYECKON

MHIYKLUU



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

103

MOHOTOHHBIC 1
OrpaHUYCHHbBIC
IIOCJICIOBATEIILHOCTH.
Ucrtopus ananuza
OECKOHEYHO MaJbIX

104

105

106

Apudmernueckas
nporpeccus

I'eomeTpuueckas
rporpeccus

beckoneuno
yObIBaroIIas
reoMeTpHYECKast
porpeccus

bubmuoreka [JOK
https://m.edsoo.ru/7f443b12

107

Cymma OecKOHEYHO
yObIBaroIIei
rCOMETPHYCCKOM
IIPOrPeCcCUuu

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

108

JInaenHbI 1
SKCIOHCHIINAIHHBIN
pocrt. Hucio e.
dopmyiia CIOKHBIX
MPOLIEHTOB

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea

109

JInaenHbIN N
SKCITOHECHITTATbHBIN
poct. Hucio e.
dopMya CIOXKHBIX
MPOLIEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

110

HUcnonp3oBanue
MIPOTPECCUU IS
pelIeHus peabHbIX
3a/1a4 IPUKIATHOTO
xXapakrepa

bu6mmoreka [IOK
https://m.edso0.ru/7f444364

111

KonTponbHas pabora:
"ITocinenoBaTeILHOCTH
u porpeccun”

112

113

HenpepsiBHble
GyHKIMHT B BX
CBOMCTBa

Touka pa3psbiBa.
AcuMOTOTHI rpaguKOB

byHKIMHA

114

CaoiicTBa pyHKUINI



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

115

116

HEIIPEPBIBHBIX Ha
OTpe3Ke

CaoiicTBa GyHKIUH
HETPEPBIBHBIX HA
OTpe3Ke

Metoa UHTEPBAJIOB IS
pelieHus] HEPaBEHCTB

117

118

119

120

Mertox HHTEPBAIOB ISt
pELIEHKS] HEPABEHCTB

Metoa UHTEPBAJIOB IS
pelieHusl HEpaBEHCTB

IIpumeHneHne cBOMCTB
HEIPEPBIBHBIX
GbyHKUMH 1715 perieHus
3a1a4

[IpuMeHeHne CBOWCTB
HEIPEPBIBHBIX
GbyHKUMN 1715 perieHus
3a1a4

bubmuorexa [JOK
https://m.edsoo0.ru/7f4446f2

bubmuoreka [JOK
https://m.edsoo.ru/7f444a94

121

IlepBas u BTOpas
MIPOU3BOIHBIE (DYHKIIUU

bubmuoreka [JOK
https://m.edsoo.ru/7f444c56

122

123

124

Omnpenenenue,
r€OMETPUYECKHUN
CMBICJI TPOU3BOTHOM
Onpenenenue,
(bu3nuecKuit CMbICT
MPOU3BOAHOMN
YpaBHeHue
KacaTeJIbHOU K

rpaduky GyHKIIUU

bubnnorexa [JOK
https://m.edsoo.ru/7f444f44

bu6mmoreka [JOK
https://m.edsoo.ru/7f44516a

bu6nmoreka [JOK
https://m.edsoo.ru/7f4452e6

125

YpaBHeHue
KacaTeJbHOH K

rpaduky GyHKIIUU

bu6mmorekxa [IOK
https://m.edsoo.ru/7f445516

126

127

128

[TpousBoaHbIE
3JIEMEHTaPHBIX
byHKIHIT
[IpousBoaHsbIe
3JIEMEHTaPHBIX
byHKIHIT
IIpousBogHast CyMMBl,
IIPOU3BENICHHUS],



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YaCTHOT'O U
KOMITO3UIIUHU ()YHKITHIA

[Ipon3BoiHAS CYMMBI,
IIPOU3BEC CHI/IH,
129 POHSBEA

YaCTHOT'O U
KOMITO3UIIUHU (YHKITHIA
[Ipon3BoIHAS CYMMBI,

IIPOU3BCACHUA,
HYaCTHOTI'O 1

130

KOMITO3UIIUHU (YHKITHIA

KonTponbHas pabora:

131
"IIpousBoanas"

[ToBTOpEHME,
000011IEHNE,
cucTeMaTu3anus
3HaHuil: "YpaBHeHus"

132

[ToBTOpEHME,
000011IEHNE,
cUCTeMaTu3aIus

133

3HaHui: "Oynkun"

HrtoroBas KOHTpoOJIbHAS

134
paborta

Hrorosas KOHTPOJIbHAA

135 pabota

[ToBTOpEHME,
00o01Ienue,
CHCTEMAaTHU3alHs
3HAHUH

136

OBILIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 136 10

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

Anrebpa 1 Havana MaTeMaTu4eckoro aHanusa. 10 kiacc. ba3oBelii 1 yrioyOnEéHHbIN
ypoBaH/ Hukonsckuit C. M., [ToranoB M. K., Pemernukos H. H. u np/M:
«IIpocBemienuer, 2018



METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. AunreGpa u Hauana MaTeMaTHYECKOTO aHanu3a. JlumakTudeckue Marepuansl. 10
kiacc. ba3oBslit u yrinyonénnsiii yposuu/ [lotanos M. K., IlleBkun A. B./ M.:
[Ipocsemenue, 2019

2. Aunrebpa u Havana MaTeMaTHYecKoro aHanusa. Temarnuyeckue tectol. 10 Kiacc.
bazogsriii u yriyonéunsiii ypoBau/ [llenenesa 0. B. /M.: TIpocsemienue, 2018

3. Aunrebpa u Hauana mareMaTHueckoro aHanuza. Kaura mist yaurens. 10 kmace.
bazossrii u yrinyonéunsiii ypoBau/ [loranos M. K., [lleBkun A. B./ M.:
IIpoceemienue, 2008

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

bubmuorexa IJOK https://m.edsoo.ru



https://m.edsoo.ru/7f419d08

JIMCT KOppeKIuu

ypoka
B PII

Tema ypoka B
PII

Ne ypoka
(hakTU4IeCcKH

Tema ypoka
(haKkTH4YeCKH

Meton
N3MEHEHUA

OcHoBaHUA
TUTS
N3MCHCHUA




