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MOSICHUTEJIbHAS 3AITUCKA

VYuebublil Kype «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHAIM3ay ABISETCS OJHUM W3 HauOolee
3HaYMMBbIX B TpOrpaMMe CpenHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OJHOW CTOPOHBI, OH
obecrieynBaeT MHCTPYMEHTAIbHYIO 0a3y JUii HM3y4YeHHs BCEX E€CTECTBEHHO-HAyYHBIX KYpPCOB, a C
Apyroil CTOPOHBI, (OPMHUPYET JIOTHYECKOE W abCTPaKTHOE MBILIUICHHE OOYdYalOIIMXCS Ha YPOBHE,
HEOOXOJMMOM JUISI OCBOCHHUSI MH(POPMATUKHU, OOINECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYTHX
JTMCHIUIUIMH. B pamkax maHHOTO y4eOHOro Kypca oOydaromuecs: OBIaIeBalOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOW HaYKH, KOTOpasi pOPMYJIUPYET CBOHM IOCTHIKCHHUSI B MATEMAaTHIECKOH opme.

Y4eOHbIil Kypc aireOpbl W Hadal MaTeMaTHYeCKOTO aHallM3a 3aKiaJbiBaeT OCHOBY JUIS
VCIICIITHOTO OBJIAJICHUS 3aKOHAMHU (U3UKH, XUMHH, OWOJIOTHUH, MOHMMAaHHS OCHOBHBIX TEHICHIUHN
pa3sBUTHS SKOHOMHUKM M OOIIECTBEHHOW >KM3HM, TO3BOJISIET OPHEHTUPOBATHCA B COBPEMEHHBIX
IUQPPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HCIIOJIB30BaTh MX JUIA JaJIbHEHIIEro
0o0pa3oBaHMsl M B TOBCEJAHEBHOW XU3HU. B TO e Bpems oBnajeHue aOCTPAKTHBIMU U JIOTMYECKH
CTPOTUMH KOHCTPYKIMSMH aIreOpbl M MaTeMaTHYEeCKOTO aHalu3a pa3BUBACT YMEHHE HAaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh MCTUHHOCTb, JOKA3bIBAaTh YTBEPXKICHHUS C TOMOIIbI0 HHIYKIIMA U
paccykaatrh JIeyKTHBHO, WCIIOJIb30BaTh OOOOIIEHUE ¥ KOHKPETH3alMI, a0CTparupoBaHHE U
aHAJIOTHI0, (OPMUPYET KPEATUBHOE U KPUTUIECKOE MBIIIUICHHUE.

B xome wusyueHuss ydeOHOro Kypca «AnreOpa M Hayaja MaTeMaTHYECKOTO aHaIH3a»
o0ydJaroImuecs MOJyJYaroT HOBBIM OIBIT PEIICHUS MPHUKIIAAHBIX 3a/1a4, CAMOCTOSITEIILHOTO ITOCTPOCHHS
MaTeMaTHYECKUX MOJIENICH peaTbHBIX CUTYallui, MHTEPIPETANHU MTOyYSCHHBIX PEIICHUH, 3HAKOMSTCS
C MpUMEpaMH MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE M MCKYCCTBE, C BBHIIAIOIIMMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMHU U UX aBTOPAMH.

VYuebHblil Kypc 007a4aeT 3HAUUTENbHBIM  BOCHMTATENBHBIM  MOTEHIMAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 y4yeOHBIM Marepuali, CHOCOOCTBYIOUIMH (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHUS, TaK U 4Yepe3 creuuduky yuyeOHOM NesTeNbHOCTH, TpeOyromel MpoAoKUTENbHON
KOHIIGHTPALMU BHUMAaHUS, CAMOCTOSATENBHOCTH, aKKypaTHOCTH UM OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3yJbTar.

B ocHoBe MeTonuku oOy4deHHs anreOpe W HadalaM MaTeMaTHYeCKOro aHalu3a JIKUT
JeSITeTbHOCTHBIN MPUHIUT 00ydeHUSI.

B crpykrype yueOHOrOo Kypca «Anredpa M Hayajia MaTEMaTHYECKOTO aHANM3a» BBIJEICHBI
CIIEAYIONINE COMEPKATEITHHO-METOINYECKHE JTMHNU: «UnCia u BEIMUCIEHHs», «OYHKIIUN U Tpadukmy,
«YpaBHEeHHUS U HepaBeHCTBa», «Hadama marematuueckoro aHanm3a», «MHOXKecTBa U JIOTHKay. Bce
OCHOBHBIE COJIEPKATEITbHO-METOANYECKHE JINHUN U3YYalOTCsl Ha MPOTSHKEHUH JBYX JIeT 00ydeHHs Ha
YPOBHE CpeIHEro ooOmero o6pa3oBaHMs, €CTECTBEHHO JOMOJHSS Jpyr Jpyra M IOCTENEHHO
HACBIIASICh HOBBIMH TeMaMU W pasznenamu. JlaHHBIA y4eOHBI Kypc SIBISIETCS WHTETPATUBHBIM,
MOCKOJIBKY O0OBEeIUHSET B ce0e Colep)kaHne HECKOJIbKUX MATeMaTHYECKHUX JWCIHUILIINH, TaKUX Kak
anre0pa, TPUTOHOMETPHS, MaTEMaTHYECKU aHaIHM3, TEOPHs MHOXKECTB, MaTeMaTWdecKasi JIOTHKa |
apyrue. Ilo mepe Toro kak oOydaromiyecs OBIIAJEBAalOT BCE 0ojee MIMPOKHM MaTeMaTHYECKUM
ammapaTtoM, y HHX TIOCIEIOBaTeNbHO (HOpPMUPYETCS ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTHh
MaTeMaTHYECKyI0 MOJIENIb PEAJIbHOM CHUTyalluu, NPUMEHSTh 3HAHMS, MOJyYeHHbIE NpPU H3YYEHUHU
y4eOHOro Kypca, JUIsl pelIeHHs] CaMOCTOATENbHO C(OpPMYTUPOBAHHONM MaTeMaTWYeCKOM 3aJayH, a
3aTeM MHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeTOANYeCKas JHUHUSA «YHCna M BBIYMCICHUS» 3aBepluaeT (hopMupoBaHHE
HaBBIKOB HCIIOJIb30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOE OBLJIO HAa4aTO Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanms. Ha ypoBHe cpemgHero oOmiero oOpa3oBaHus 0CO00O€ BHHMaHUE YACISCTCS
(GOpPMHPOBAHHUIO HABBIKOB DPAIMOHAIBHBIX BBIYHACICHUH, BKIIOYAIONIMX B Ce0s HCIOJIh30BAHUE
pa3nnyHbIX (HOPM 3aIUCH YKCIIa, YMEHUE JIeTaTh IPUKUIKY, BBITOIHATH TPUOIKEHHBIC BEIYHCIICHHS,
OLICHUBATh YHCJIOBbIE BBIPAXKEHUS, paboTaTh C MaTeMaTWUYeCKMMU KOHCTAaHTaMU. 3HAKOMBbIE
oOyJaromuMcsi MHOXECTBAa HATypalbHBIX, IIENbIX, PAlUOHAIBHBIX W JICHCTBUTEIBHBIX YHUCEI



JOTIOJIHAIOTCS. MHO’KECTBOM KOMILUIEKCHBIX YHCEl. B KaXa0M M3 3THX MHOXECTB PacCMaTpPUBAOTCS
CBOWCTBEHHbIE eMy CIeIM(PHUUECKUE 3aa4l U ONepalliu: JeJIeHHe Hallelo, OIePUPOBAHUE OCTATKAMH
Ha MHOJMKECTBE IIEJIBIX YHCEN, OCOOBbIe CBOIMCTBAa PpAlMOHAIBHBIX M HUPPALMOHAIBHBIX YHCE,
apu(pMeTHYECKHe OIepaluy, a TaKKe H3BJICYCHHE KOpPHS HATypaJbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4MCell. biarogaps mocienoBaTelbHOMY PACIIMPEHUIO Kpyra MCIOJb3yEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMM HX HPHUMEHEHMs Ui PELIeHUs pa3IMyHbIX 3a1ad (opMHpYyeTcs
IIPEJICTAaBICHUE O €JUHCTBE MATEMAaTUKH KAK HAYKH U €€ POJIM B IOCTPOCHUM MOJEIEH peaJbHOro
MHPA, IUPOKO UCIOIb3YIOTCS 0000IEHNE U KOHKPETH3aIHsL.

JIuHus «YpaBHEHMsI U HEPABEHCTBA» PEalM3yeTcsl Ha MPOTSHKEHUU BCero 0OydeHHsl Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus, IOCKOJIBbKY B Kax10M pa3zzeine [IporpaMMel IpeycCMOTPEHO pelieHne
COOTBETCTBYIOIIMX 3a7a4. B pe3ynpTare oOyuaromuecs oBlIaeBalOT Pa3IMYHBIMU METOJAMHU PEIICHHS
palMOHANBHBIX, HPPALMOHAIBHBIX, IOKA3aTeNbHBIX, JIOTApU(YMUYECKUX W TPUTOHOMETPUUECKUX
YPAaBHEHUM, HEPABEHCTB U CHUCTEM, a TaKXKe 3aJad, coAeprkamux napamerpsl. llomydennsie ymeHus
LIIMPOKO HCHOJB3YIOTCS IPU HCCIEN0BAaHUU (PYHKUUN C MOMOIUBIO IPOU3BOJHOM, NMpU peIIeHUU
NPUKIAAHBIX 33aJa4 M 3a/a4 Ha HaxXOXJAEeHUE HauOOJBIIMX U HAMMEHBIIMX 3HAYEHWUH (QYHKIUH.
JlaHHas copeprkaTesibHas JIMHUS BKIIOYAeT B ceds Takxke (popMupoBaHUE YMEHUH BBITOIHATH PacUEThl
no ¢opmynaMm, npeoOpa3oBaHUS PALUOHAIBHBIX, WPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX
BBIP@)KEHUI, a Tak)Ke BBIPAXEHUH, coJepkalluxX cTeneHu U jorapudmsl. braromaps uzyueHuro
anreOpanyeckoro Marepuana IPOUCXOIUT JaJIbHEHIIee Pa3BUTHE aITOPUTMUYECKOT0 U aOCTPAaKTHOTO
MBIIUIEHUST 00ydaroIuxcsi, (OPMHUPYIOTCSI HAaBBIKM JAE€IYyKTHUBHBIX pacCyXAEHHH, paboThl ¢
CHMBOJIBHBIMH ()OpMaMH, TPEACTABICHUSI 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJE PABEHCTB H
HepaBeHCTB. AnreOpa mpemiaraeT >(QQEeKTHBHBIE HHCTPYMEHTHI ISl PEHICHUS MPAKTUYECKHX U
€CTECTBEHHO-HAYUYHBIX 3a/1a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAK SA3bIKA HAYKH.

ConepxatenbHo-MeToandeckas JMHUA «DPyHKIMH M TpaduKW» TECHO IeperieTaeTcs ¢
APYTUMH JIMHUSMH y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMbICIE 3aJaéT IMOCIIeA0BaTENbHOCTh
u3yuyeHus  Mmarepuana.  V3ydeHue  CTENEHHOW,  MoKa3aTelabHOH,  JiorapupMuyeckoil  u
TPUTOHOMETPUYECKUX (DYHKIMH, UX CBOMCTB M TpadMKOB, MCHOJb30BaHUE (DYHKUMN Ui peIIeHUs
3a/a4 U3 APYruX Y4eOHBbIX MPEIMETOB U PEaJbHOM KM3HU TECHO CBSI3aHO KaK ¢ MaTeMaTHMYeCKUM
aHaJIM30M, TaK M C pelIeHWeM ypaBHEHMH M HepaBeHCTB. IIpu 3ToM 0o0iblIoe BHHMaHUE YAEIsSeTCs
(OpMHPOBAHUIO yYMEHHUs BbIpakaTh (DOpMynaMHM 3aBUCHMOCTH MEXIY Ppa3IUYHBIMU BEIMYHHAMHU,
UCCIIEIOBaTh MOTYYeHHbIE (PYHKIIMH, CTPOUTh UX rpa@uku. Marepuan 3Toi coliep:kaTelnbHON JIUHUN
HalleJIeH Ha pa3sBUTHE YMEHHMM U HAaBBIKOB, IIO3BOJSIOIIMX BbIpaXaTb 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B DPa3NU4HOM (opme: aHamuTHuecKod, rpaduueckoil U cioBecHoW. Ero msydenume
CIOCOOCTBYET pPa3BUTHIO AJTOPUTMHUYECKOTO MBILIUICHHUS, CIIOCOOHOCTH K O0OOOIIeHHI0 U
KOHKPETHU3aL1UHU, UCIIOJIb30BAHUIO aHAJIOTUM.

CopepxarenpHass nuHHA «Havana mareMaTHyeckoro aHajin3a» IO3BOJIET CYMIECTBEHHO
paciIipuTh KPYT Kak MaTeMaTHYeCKUX, TaK U MPUKJIAJHBIX 3a/1a4, JOCTYHBIX 00yJaroIMMCsl, TaK KaK
Yy HUX TOSBIISIETCS BO3MOXHOCTh CTPOUTH I'padUKH CIOXKHBIX (PYHKUUN, ONpeNeisTh UX HauOoJbIINe
U HauMEHbIIME 3HAYEHMs, BBIYMCIATH IUIOMIagu GUryp U OOBEMBI Ted, HAaXOIUTh CKOPOCTH U
YCKOpPEHHUs ITpolieccoB. JlaHHas conepkaTesbHas JTUHUSA OTKPBIBAET HOBBIE BO3MOKHOCTU IIOCTPOCHHUS
MaT€MaTUYeCKUX MOJENEH pEealbHbIX CUTYallUH, II03BOJSAECT HAXOAWTh HAWIIydllee pEIICHUE B
INPUKJIAIHBIX, B TOM 4YHCIE€ COLUAIbHO-I)KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOr0 aHalu3a CHOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (HOPMAIbHO-IOTHYECKOTO U
KpPEaTHBHOT'O MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUHN PACIO3HABAThH MPOSIBIECHUS 3aKOHOB MaTEMAaTHKHU B
Hayke, TeXHHKe U ucKkyccTBe. OOydaromuecs y3HAIOT O BBIJAIOIIUXCSA Pe3yJbTaTax, MOJYYEHHBIX B
XOJI€ Pa3BUTHUS MaTEMaTHKHU KaK HayKH, U 00 MX aBTOpax.

ConepxatenbHo-MeToandeckas JuHUs «MHOXecTBa U JIOTMKa» BKIHOYAET B CE0Sl 3JIEMEHTHI
TEOPUHM MHOKECTB M MATEMAaTHYECKOW JIOTHUKU. TeOopeTMKO-MHOXKECTBEHHBIC IPEICTaBICHUS
MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKW W MpelaraloT Hambojiee YHHBEPCATbHBIN S3bIK,



OOBCTUHSIOMNK BCE pa3leNbl MaTeMaTHKA M e€ TIPWIOKEHUH, OHM CBSI3BIBAIOT PAa3HBIC
MAaTCMAaTUYCCKUEC JUCHUIINIMHBI W HX HNPHIOKCHUA B CAUHOC 1CJIOC. HOBTOMY Ba>XHO [J4aThb
BO3MOXHOCTb OGy‘-IaIOH_[eMYCH IIOHUMATh TCOpCTI/IKO-MHO)KeCTBCHHBII\/’I A3BIK COBpeMeHHOfI
MAaTCMAaTUKU U HUCIOJBb30BATh C€ro IAJId BBIPAXKCHUA CBOUX MBICJIECH. I[pyrI/IM Ba’XHBIM IIPU3HAKOM
MaTEMATHKU KaK HaYKH CJIEIYeT MPU3HATh CBOWCTBEHHYIO €l CTPOTrOCTh OOOCHOBAHHIA U CIIEJIOBAHUE
OIpeIeIEHHBIM TIPAaBUJIaM MMOCTPOCHUS JIOKA3aTeNLCTB. 3HAKOMCTBO C AJIEMEHTAMU MaTeMaTH4eCKOM
JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBINUICHUSI OOYYalONIMXCs, TMO3BOJSIET UM CTPOUTH
CBOU PACCYXJICHUSI HA OCHOBE JIOTHUECKUX MPABUI, (POPMUPYET HABBIKA KPUTHYECKOTO MBIIILICHHS.

B yuyeOHOM Kkypce «AnreOpa ¥ Hadajsa MaTeMaTHYECKOTO aHalN3a» TPUCYTCTBYIOT OCHOBEI
MaTEeMaTHYECKOTO MOJICIMPOBAHMSI, KOTOpPBIC MPH3BaHBI CIOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
MIOCTPOCHUST MOJIENIeH peallbHbIX CHUTYAIlMid, MCCICIOBAaHUS ITHUX MOJENel ¢ MOMONIBIO armapara
aJIFe6pBI N MaTCMAaTUYCCKOIO aHalin3a, MHTCPIPCTALUH ITOJYUCHHBIX PC3YJIbTATOB. Takne 3alaHusA
BIJICTCHBI B KKIBIA U3 pa3/ie]IOB MPOTPaMMBbI, TTOCKOJIBKY BECh MaTepual y4eOHOTO Kypca IUPOKO
HCIIOJIB3YCTCA JIs1 PCIICHUA IIPUKIAJIHBIX 3alaad. HpI/I peICHUN PCAJIBHBIX IMPAKTUYCCKUX 3aday
oOyJarolmyecsi  pa3BHBAalOT  HAOJIOJATENbHOCTh,  yYMEHHE  HAXOJIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HUCIOJIb30BaTh AHAJIOTHIO, O0000INAaTh M  KOHKPETH3UPOBATh MPOOJIEMY.
JlesaTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS NMPHKIAIHBIX 33]a4 OPTaHU3yeTCsl B MpoIiecce
M3YUYCHHS BCEX TEM Y4eOHOro Kypca «Alredpa u Hayalla MaTeMaTHYeCKOTO aHATN3ay.

Ha usydyenue yuebHoro kypca «Anredpa u Hadaja MaTEeMaTHYECKOTO aHAIM3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEZACIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYUCICHUSA

Parmonanbupie uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE APOOHM, MPOLEHTHI, OECKOHEUHBIC
nepuonuveckue Apobu. Ilpumenenue apoOeil W MPOLEHTOB I PELICHHUS NMPHUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACiEN 3HAHUW U PEaJIbHOW KU3HU.

JlelicTBuTenbHble uucia. PanuoHanbHble W MppalUOHAIbHBIE YHCIa. ApHpMeTHYeCKHUe
olnepanuu ¢ JEHCTBUTEIBHBIMU 4YHCIaMU. Monysb JEUCTBUTEIBHOIO YHCIA W €ro CBOMCTBA.
[TpuGnnxEHHBIE BEIUMCIICHUS, IPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA Pe3y/bTaTa BbIYUCICHUH.

Crenenp ¢ 1ensiM TokaszateneM. bunom Hprorona. Mcnonb3oBanue momaxomsiieit (Gopmsl
3aMKCU JEMCTBUTEIbHBIX YUCEI JUIsl PEIIEHUS IPAKTUUECKUX 3aad U IPECTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOMCTBA.

Crenenb ¢ palMOHAIbHBIM IIOKa3aTeleM U €€ CBOICTBa, CTENEHb C JCHCTBUTEIbHBIM
IIOKA3aTeNeM.

Jlorapudm uncna. Coiicta jorapudma. JlecsTHuHbIe U HaTypajbHbIE JIOTapU(MBL.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC MU
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxmectBa M TOXKACCTBEHHBIE TpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YypaBHECHHS.
PaBHOCHIIBHBIE ypaBHEHMS U YpaBHEHUsI-CIIEACTBHs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcCHOBHbIE METOJbl PEIICHUS LEIbIX U JAPOOHO-PAllMOHAJIBHBIX YpaBHEHUN U HEPaBEHCTB.
MHorowieHsl OT OJHOW MEepeMeHHOM. JlelleHne MHOro4JieHa Ha MHOTOWIEH C OCTAaTKOM. Teopema
be3y. MHorouiens! ¢ neiasiMu koddunentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTENEHU U KOPHH.

HppanmonansHele ypaBHeHNA. OCHOBHBIE METOBI PELICHUS UPPALIUOHATIBHBIX YPABHEHHMN.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI PELIEHUS] TIOTapUPMUUECKUX ypaBHEHUH.

OcHoBHble  TpuroHomerpuueckue Gopmynsl. IIpeoOpazoBaHne  TPUTOHOMETPUUECKHUX
BBIpa)KCHMI. Pelenrie TpuroHoOMeTpuIeCKuX ypaBHEHHI.

Pemenne cucreM JMHEHHBIX YypaBHEHMI. Marpuna CHCTEMBl JIMHEHMHBIX YpaBHEHUM.
Omnpenenurens MaTpUIbl 2X2, €r0 TEOMETPUYECKUIN CMBICI U CBOMCTBA, BHIYUCIECHUE €r0 3HAYECHHUS,
IIPUMEHEHHE OINPENEIUTENS JUIsl PEIIEHUS CUCTEMBI JIMHENHBIX ypaBHEHUN. PerieHne npukiaaHbIx
33lad ¢ TIOMOIIBIO CHCTEMBbI JIMHEMHBIX YypaBHeHMH. lccienoBaHne mNOCTPOEHHON MOJENU C
ITOMOUIBIO0 MAaTPHUIL U ONIPENETUTEINEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN peaJlbHOW CHUTyallMH C IIOMOINBK) YPaBHEHHM U
HepaBeHCTB. [[puMeHenne ypaBHEHN 1 HEPAaBEHCTB K PEIICHUI0O MaTEMaTUYECKUX 3a7a4 U 3a/1a4d U3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIM, criocoObl 3an1anus GyHKUuU. Bzaumuo obpatabie pyHkimu. Komnosunus GyHKINHT.
I'padux GpyHkmu. DnemMeHTapHble mpeodpa3oBanus rpagukoB GyHKIIUHA.

Obnacte ompeneneHUss U MHOXKeCTBO 3HaueHuil ¢ynkumu. Hymn dysxnum. [Ipomexytku
3HaKonocTosHCTBa. UérHble U HeuéTHble QyHKuuu. [lepuoanyeckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMH. Makcumymbl U MHHUMYMbl (QyHKUuu. HambGonbliee M HauMmeHblee
3Ha4eHUs QYHKLIHU HA IPOMEKYTKE.

Jluneiinas, KBaJpaTudHas U JIPOOHO-THHEHHAs (QYHKIHMH. DJIEMEHTapHOE HCCISAOBaHUE U
MMOCTPOEHUE X TPa(UKOB.



CrenenHas (yHKIMS ¢ HaTypaldbHBIM MW II€JbIM TOKa3aTeneMm. EE cBoiictBa u rpaduk.
CpoiicTBa u Tpaduk KOpHA N-0il cTeneHW Kak (yHKIUMM OOpaTHOM CTENEHW C HaTypajJbHBIM
MOKa3aTeseM.

[lokazarenbHast U Jorapudmuueckas (yHKUUH, UX CBOHCTBa W Tpaduku. McmompzoBanue
rpaduKoB PYHKIMHA U1 pELIeHUs] ypaBHEHUH.

TpuronomeTprudeckasi OKpy>KHOCTb, OTPECIIEHUE TPUTOHOMETPUIECCKUX (DYHKIII YUCIOBOTO
aprymMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTU B pEalbHBIX Ipoleccax U sBieHUsX. [paduxu peanbHBIX
3aBUCUMOCTEH.

Hayana maTteMaTH4ecKoro aHajimsa

ITocnegoBaTenpHOCTH, CIOCOOBI 3amaHUs IIOCIIENOBATEIbHOCTEH. MeTon MaTeMaTH4eCcKOr
UHIYKIMA. MOHOTOHHBIE UM OrpaHWYEHHBIC MOCIeI0BaTENbHOCTH. MCTOpUS BO3HUKHOBEHHUS
MaTeMaTUYeCKOro aHalln3a Kak aHalin3a OECKOHEYHO MaJIbIX.

ApudmeTrrdeckas U TeoMeTpudecKas mporpeccuu. beckoHeyHo yObIBaroIas reoMeTpuieckas
nporpeccusi. CymMma O€CKOHEYHO YOBIBAIOIIEH TIeOMETPUYEeCKOW mporpeccud. JIMHeHHbId
SKCIOHEHIHAIbHBIA pocT. Yucno e. Popmyna CIOXKHBIX MPOLEHTOB. Vcnonap30BaHue mporpeccuu
JUISl pEeLIEHUs peallbHBIX 33]1a4 NPUKIAJHOrO XapaKrepa.

HenpepriBable QyHKIIMN U X cBo¥cTBa. TOYKM paspeiBa. ACUMOTOTHI rpadukoB GyHKUIUH.
CpoiicTBa (DyHKIIMI HEMPEpPHIBHBIX HA OTpe3Ke. MeTojJ HWHTEPBAJIOB I PEIICHUS HEPABEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUH JUIsl pelIeHUs 3a/1a4.

[TepBas u BTOpas mpou3BoaHbIE (QyHKIWU. OpeneicHue, TeOMETPUICCKUN U (HU3NISCKUI
CMBICJI IPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpadpuky QyHKINH.

[IpousBoaubie 3neMeHTapHBIX (GyHKIUNA. [Ipons3BogHas CyMMbl, IPOU3BEEHUS, YACTHOTO U
KOMITO3UIIH (PYHKIIUHA.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, omepaluy HaJ MHOXECTBaMM MU HUX CBoicTBa. Jlmarpammbl Oiinepa—BenHa.
[IpuMeHeHnEe TEOPEeTUKO-MHOKECTBEHHOIO anmapara il ONHCaHUsl pEalbHBIX IIPOLIECCOB U
SIBJICHUH, IPU PEIICHUH 33724 U3 APYTUX yU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOT0 OOBEKTa, CIEICTBUE, JOKAa3aTeNbCTBO,
PaBHOCUJILHBIE YpaBHEHMUSI.

11 KJIACC

Yucia v BbIYUCTICHUA

Hartypanbuble u 1nensle uucna. [IpumMeHeHME TPU3HAKOB JEIMMOCTH LENBIX YHCED,
HaubOonbmmi obmuit genutens (nanee — HOJl) u HanMmeHnblnee obmiee kpatHoe (nanee — HOK),
OCTaTKOB IO MOAYIIIO, anroput™Ma EBkina 1 perienus 3a1a4 B LIEbIX YHUCax.

KommekcHeie yncna. AnreOpandeckast U TpUroHoMeTpuyeckas (opMbl 3alMCH KOMIUIEKCHOTO
yrcna. Apudmernyeckue onepanui ¢ KOMIUIEKCHBIMU ynciaamu. M300pakeHne KOMIUIEKCHBIX YHCe
Ha KOOpAMHATHOW miockocTH. Popmyna Myaspa. KopHu n-oif cTeneHM M3 KOMIUIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIUIEKCHBIX YHCEeN I PelIeHHs (PU3NYECKHX M TeOMETPUUECKUX 3a1ad.

YpaBHeHNS U HEPABEHCTBA

Cucrema U COBOKYIIHOCTh YPAaBHEHMH M HEPAaBEHCTB. PaBHOCHJIbHBIE CHCTEMBI M CHCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHH C TOMOIIBIO TPUTOHOMETPHUECKOU
OKpPY>XHOCTH. PellieHue TpuroHoMeTpu4ecKix HEpaBeHCTB.

OcCHOBHBIE METObI PELICHUS TTOKA3aTENbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.



OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PELICHUS] CUCTEM M COBOKYITHOCTEH PpalMOHAIbHBIX, UPPAlMOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

IIpuMeHeHne ypaBHEHUN, CUCTEM UM HEPABEHCTB K PEIICHMI0 MAaTEMaTUYECKHUX 3a1ad U 3aJay
13 pa3IMyuHbIX 00JacTel HAyKU U PeaIbHOM JKU3HU, MHTEPIIPETALINS [TOJIyUEHHBIX PE3yIbTaTOB.

DYyHKUMH U TPapuKu

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pazbl ypaBHEHUN W HEpaBEHCTB Ha
KOOPJMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIHUU, UX CBONCTBA U rpaUKH.

I'paduueckue MeTOaBl pelIeHus] ypaBHEHHH M HepaBeHCTB. | paduyeckne METOIbI PELICHUs
3a/1a4 C IIapaMeTpaMH.

Hcnons3oBanue rpadukoB PYHKIHHA IS UCCIICIOBAHUS MMPOIIECCOB U 3aBHCHMOCTEH, KOTOPBIE
BO3HUKAIOT IPU PEUICHUH 3a/1a4 U3 APYrUX YyUeOHBIX IPEIMETOB U PEATbHON XKU3HU.

Havana maTteMaTH4ecKoro aHajamsa

[IpumeHeHre TPOU3BOJHONW K HMCCIEAOBAHHIO (DYHKIMNA HAa MOHOTOHHOCTH M 3KCTPEMYMBL.
Haxoxaenne HauboIbI1ero 1 HaMMEHbIIEr0 3HaYeHU HEeMPEephIBHON (DYHKIIMU Ha OTPE3KE.

[IpuMeHeHne NMPOU3BOJHOMN I HAXO0XKICHUSI HAWIYYILIEro pEeUIeHUsl B MPUKIAIHBIX 33]a4ax,
TUISL OTIPEJICJIEHUS] CKOPOCTH M YCKOPEHHSI Ipoliecca, 3alaHHoro (opMyIioi miu rpadgukom.

[TepBooOpaszHasi, OCHOBHOE CBOWCTBO IEepBOOOpa3HBIX. I[lepBoOOpa3HBIE 3JIEMEHTAPHBIX
¢bynkuuii. [IpaBuia HaX0XKAEHUS TTIEPBOOOPA3HBIX.

WNHterpan. I'eoMeTpudecknii CMBICII MHTErpaja. BerunciieHHe ONpenenéHHOro MHTEerpaia 1o
dbopmyne HetotoHa-JIeitbuua.

[IpumeHeHne wuHTerpana JUis HaxOXJAEHHUS IUIOMIAZed IUlockuX ¢uryp u 00BEMOB
TrE€OMETPUUYECKUX TEII.

ITpumeps! pemenuit auddepeHInaNbHBIX ypaBHEHUH. MaremaTudeckoe MOJETUpOBaHHE
peabHBIX MPOLECCOB C MOMOILBIO AU(PepeHINaTbHBIX YPaBHEHUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JUUYHOCTHBIE PE3YJIBTATEI
1) rpamIaHCKOr0 BOCIUTAHMS:
c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU O00YUYAIOMIErOCs KaK aKTUBHOTO U OTBETCTBCHHOTO

YJIeHa POCCHMCKOTO OOINECTBa, MPEJACTaBICHHWE O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHHS
Pa3IMYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP TPaXKIAHCKOTO OO0IIecTBa (BHIOOPHI, OMPOCH U JPYroe),
yMEHHE B3aWMOJICHCTBOBATh C COIMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBHHM C MX (QYHKIUSAMH H
Ha3HAYCHHEM;

2) N1aTPMOTHYECKOT0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTh POCCHMCKON TPaXKTAHCKONW HACHTHYHOCTH, YBAXECHHS K NPOIUIOMY U
HACTOSIIEMY POCCUHWCKON MAaTEMATHUKH, LEHHOCTHOE OTHOWIEHHWE K JIOCTHKEHHUSM POCCUHUCKUX
MAaTEMaTUKOB M POCCUUCKOM MAaTEMATHYECKOW IIKOJIbI, UCMOJb30BAHUE 3TUX AOCTHKEHUW B APYTUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX ILIEHHOCTEH DPOCCHIICKOTO Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUs, ITUYECKOr0 MOBEJCHNUS, CBA3aHHOTO C IPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAyKU U
NEeSTEIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYHUBOTO OYAYIIEro;

4) 3cTeTHYEeCKOro BOCIUTAHMSI:

3CTETHYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAS 3CTETHUKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00OBEKTOB, 3a/ay, peUIeHUM, pacCyXICHUH, BOCIPUUMYUBOCTL K MATEeMaTHYECKUM acIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCnUTAHMSA:

c(hOpPMUPOBAHHOCTh YMEHHS MPUMEHSATh MaTeMaTHYeCKHe 3HAHUS B MHTEpecax 3J0pPOBOTO U
Oe3omacHoro o0Opa3a *H3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO (340pOBOE MUTAHUE,
cOamaHCHUpPOBAHHBIA PEKUM 3aHATUH M OTAbIXA, pPeryisipHas (Qu3udeckas aKTUBHOCTB), (pU3uUecKoe
COBEPUIEHCTBOBAHHE MPH 3aHITUSAX CIIOPTUBHO-03I0POBUTEIIBHON €SI TEILHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTh K TpPYAYy, OCO3HAaHHWE IIEHHOCTH TPYIOJIOOMs, MHTEPEC K pPa3IU4HBIM chepam
MpoeCCHOHAIBHON JEATEILHOCTH, CBS3aHHBIM C MATEMAaTHKOH W €€ NPWIOKEHUSMH, yMEHHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymyiiell mpodeccuu U peann30BBIBATH COOCTBEHHBIC JKU3HEHHBIE
IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa30BaHHMIO U CaMOOOPa30BaHHIO Ha
MPOTSHDKEHUM BCEW JKM3HU, TOTOBHOCTh K AKTUBHOMY YYAacCTHIO B PELICHUM MPAKTHUYECKUX 33724
MaTeMaTUYeCKOW HalpPaBJIEHHOCTH;

7) 3K0JI0ru4ecKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJIBTYphl, TOHHMMAHWE  BIHUSHHUS  COIMAIBHO-
SKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHOMN U COIMATBLHOM Cpelibl, 0CO3HAHUE TJI00AIBHOTO
XapakTepa SKOJOTUYECKUX MPOOJIeM, OpHUEHTalUs Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWH IS
pelIeHus 3a/1a4 B 00JIaCTH OKPYXKAIOIIEH Cpe/ibl, MIaHUPOBAHUE TTOCTYIIKOB U OIIEHKH WX BO3MOXKHBIX
IIOCJIEICTBUM JJIs1 OKPY’KAIOLLEH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOUW MPAKTUKH, MMOHUMAaHUE MATEeMAaTHYECKOW HAyKH KakK c(hephbl 4eI0BEUYECKOM
NEATEIIbHOCTH, ATANoOB €€ pPa3BUTUSA M 3HAYMMOCTH JUISl PA3BUTHS LIMBUJIM3ALMU, OBJIAJCHUE S3BIKOM
MAaTeMaTUKd M MaTEMAaTHYEeCKOM KyJbTYpOH KakK CpEACTBOM IIO3HAHUS MHUpPA, TOTOBHOCTh
OCYILIECTBJISATh MPOEKTHYIO U HUCCIIEIOBATEIbCKYIO AEATEIbHOCTh MHAMBHUAYAJIbHO U B TPYIIIE.

METAINPEIAMETHBIE PE3VJIbTATHI




ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHUS

ba3oBble Jlornueckue AeicTBHSA:

BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX OOBEKTOB, MOHSATHH,
OTHONIICHUH MEXKIYy TIOHATUSAMHU, (OPMYIUPOBATH ONPEICICHUS TMOHSITHHA, YCTaHABIUBATH
CYIIECTBEHHBIN NpHU3HAK KiacCU(UKAIMK, OCHOBAHHS JUISI OOOOLICHHS W CpaBHEHHs, KPUTCPUH
IIPOBOAMMOI0 aHAJIN3A,

BOCIPUHUMATH, (OPMYIUPOBATH M MNPEoOPa30BbIBATH CYXKACHUS: YTBEPAUTENIbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEYHS B (haKkTax, TaHHBIX,
HAONIOJICHUSAX U YTBEPXKACHUSAX, MpeAsiaraTb KPUTEPUU MJI1 BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JenaTh BBIBOJIBI C  KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOAMUTH CaMOCTOSITEbHO JOKa3aTebCTBA MATEMAaTUYECKUX YTBEP)KIEHUH (IpsMblE U OT
MIPOTUBHOTO0), BBICTpaNBaTh apryMEHTALUIO, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus y4eOHOH 3ahauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELICHHS,
BbIOMpaTh HanboJIee MOAXOISAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIOJIb30BaTh BOMNPOCHl KaK MCCIEN0BATEIbCKUI HMHCTPYMEHT IO3HaHUA, (OPMYJIHUPOBATH
BOTIPOCHI, (UKCUPYIOIIME MPOTHBOpEUHe, NpoOJIeMy, yCTaHAaBIMBAaTh HCKOMOE M JaHHOE,
(GbopMHPOBATh TMIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBAHUE M0 YCTAHOBIIECHUIO
0cOOEHHOCTEH MaTeMaTHYecKoro OOBEKTa, SIBJIEHMs, MPOLECcCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOLIEHUS M BBIBOABI IO pe3yJbTaTaM MpPOBEAEHHOTO
HaOIIO/IEHNUsI, WCCIEIOBaHMs, OILIEHUBATh JIOCTOBEPHOCTh IONYYEHHBIX pE3ylbTaTOB, BHIBOJIOB U
00001IEHN;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCa, a TAK)KE BBIIBUraTh MPEANOIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH AePUIUTH WH(POPMAIlMK, JAHHBIX, HEOOXOIWMBIX Ui OTBETAa HA BOMPOC U IS
pelieHus 3a1a4u;

BBHIOMpaTh ~ MHPOpPMAIMIO W3  HCTOYHMKOB  PA3IMYHBIX  THUIOB,  aHAIU3HPOBATH,
CUCTEMAaTHU3UPOBATh K HHTEPIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYypUpOBaTh HMH(OpMaILINIO, MPEACTABIATh €€ B PA3IMYHBIX (hopMax, WLIOCTPUPOBATH
rpaduyecku;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOSATENBHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YHUBEpPCaJIbHbIC Y4eOHbIE el CTBUA

Oo0menue:

BOCIPUHUMATH U (DOPMYITHPOBATH CYXKICHUS B COOTBETCTBHUH C YCIOBUSIMH U LETSIMU OOIICHHS,
SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U NMUCHBMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUSI 110 X0y PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIYYCHHBIA PE3YJIbTAT;

B XO0/€¢ OOCYXIEHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMbI, MPOOJIEMBI,
pemaeMoil 3amayu, BBICKa3bIBaTh WJEH, HAllEJICHHbIE HAa IOUCK pEILIEHUS, COIMOCTaBJISATh CBOU
CYXKJCHHUSI C CYXKICHHSIMH APYTUX YYaCTHUKOB JHUanora, OOHAapyXHUBaTh pa3liMyhe U CXOJICTBO
MO3UIUH, B KOPPEKTHON opMe GOopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;



NpPEACTaBIATh PE3YAbTAThl PEIICHHS 3a/1add, OKCIIEPUMEHTA, WCCICIOBAaHHs, IPOEKTa,
CaMOCTOSTENILHO BBIOMpaTh (popMaT BBICTYIJICHHS C y4ETOM 3a/1ad NPE3CHTAMd U OCOOEHHOCTEH
ayJAUTOPHUH.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszanus:

COCTABIIATh IUIAH, AITOPUTM pEUICHHs 33Ja4yH, BBIOMPATh CIOCOO pEmIeHHS C Y4ETOM
UMCIOLINXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ Y4E€TOM HOBOI HH(pOPMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJIEKT:

BJIAJICTh HAaBBIKAMH IO3HABATEIbHOW pe(IIEKCHMHM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHH U
MBICIMTENIBHBIX TPOIECCOB, UX PE3yJAbTaTOB, BJIAJIETh CIOCO0AMH CAaMOIPOBEPKH, CAMOKOHTPOJIS
mporiecca M pe3ysbTara pelieHus MaTeMaTHYeCKOn 3a1aui;

NPEIBUACTh TPYIHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh TP pEIICHHH 3aJa4d, BHOCHUTb
KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX, HAWJIECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa LI U YCIOBUAM, OOBSCHITH MPUYUHBI JOCTHKCHUS WU
HEJIOCTIDKCHHSI PE3YJIbTaTOB JESTENbHOCTH, HaXOIUTh OIIMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY
OIIBITY.

CoBMecTHasi 1eATEJLHOCTD:

MOHMMAaTh W WCIOJb30BATh IPEHMYIIECTBA KOMAHIHOW W WHIWBUAYAJIBLHOW pabOTHl IpH
peleHny y49eOHbBIX 3a/1a4, IPUHUMATh 11eJIb COBMECTHOM JEATENIbHOCTH, TUNIAHUPOBATh OPTaHU3ALUI0
COBMECTHOHM pabOTHhI, pacpeiessTh BUIBI padoT, JOrOBapUBaThHCs, 00CYKIAaTh MPOIecC U Pe3ylbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TIPYyNIOBBIX ¢opmax paboThl (0OCYXIeHHs, OOMEH MHEHHH, «MO3rOBbIe
IITYPMBI» U WHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C JIPYTUMHU
YjieHaMM KOMaHJbl, OIICHHMBaTh KadeCTBO CBOEro BKJIaJa B OOUIMH MNPOAYKT IO KPUTEPHUSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

NPEAMETHBIE PE3YJIbTATHI

K xonuy o0ydenus B 10 kyacce 00y4aromuics MONIy4YUT CIASAYIOUINE IPEIMETHBIE PE3YJIbTaThl

M0 OT/IEIBHBIM TeMaM padoyell mporpaMMbl Y9eOHOTO Kypca «Ajredpa W Hadala MaTeMaTHYeCKOTO

aHaIM3a»:

Yucna v BBIYUCTICHUSA:

CBOOOJHO OMEpPUPOBATH MOHATHSAMH: PallMOHAIBLHOE YHCIO, OECKOHEYHas MepHOANYecKas
Ipo0b, MPOIEHTHI, UPPANUOHAILHOE YHCIO, MHOXKECTBA PAIIMOHATBHBIX M JIEHCTBUTEIBHBIX YHUCEIL,
MOJYJIb IEMCTBUTENBHOTO YUCIA;

MPUMEHATHh IPOOW W TIPOIEHTHI MJIsi PEIICHUs] MPUKIATHBIX 3a/ad M3 PA3TUYHBIX OTpacieu
3HaHUH U peasbHOMN )KU3HU;

MPUMEHATh TPHOMMKEHHBIC BBIYMCICHUS, TPaBWIA OKPYIJICHHS, TPHUKUIKY U OIEHKY
pe3yJibTaTa BEIYMCIIEHUI;

CBOOOJHO OIMEpPUPOBaTh TOHATHEM: CTENEeHb C IMEJbIM I[OKa3aTeleM, HCIOIb30BaTh
MOAXOANIYl0 (OpMY 3amuCH JEHCTBUTENBHBIX YHCENT JUIS PEIICHUS MPAKTUYECKUX 3a1ad |
MpEeACTaBICHUS JaHHBIX;

CBOOOIHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPATbHOM CTEIIEHH;

CcBOOO/IHO OTIEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM MOKa3aTelNeM;

cBOOOJHO OINEpPUPOBaTh MOHATUSAMHU: JorapudmM ducia, JeCATUYHbIE M HaTypalbHbIE
JorapudMmel;

CBOOOZIHO OINEpPUPOBaTh MOHATUSAMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC YHCIOBOIO
aprymMeHTa;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, apKKOCUHYC U APKTAHI€HC YMCIIOBOIO ApTyYMEHTA.



YpaBHeHMsI M HEPABEHCTBA:

CcBOOOJHO OIMEpPUPOBATh MOHITUSIMHU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC
YPaBHEHHUsI U YPAaBHEHUS-CIIEICTBUS, PABHOCWIbHbIE HEPABEHCTBA;

MPUMEHSTH Pa3IMYHbIE METO/IbI PEIICHUS! PAlMOHANBHBIX U IPOOHO-PALMOHATBHBIX YPaBHEHUH,
IIPUMEHSTh METOJI UHTEPBAJIOB JUIsl PEIICHNS HEPaBEHCTB;

CBOOO/IHO ONIEPUPOBATh MOHATHSAMHU: MHOTOWIEH OT OJHOW MEPEMEHHON, MHOTOWIEH C LIEJIBIMU
koa¢duLmeHTaMi, KOPpHU MHOTOYJICHA, TPUMEHATH JIeJICHUe MHOTOYJIEHAa Ha MHOTOUYJIEH C OCTaTKOM,
teopemy be3y u reopemy Buera aiia penienus 3anay;

CcBOOOJHO OMEpUPOBATH MOHATUSAMU: CHCTEMA JMHEHHBIX ypaBHEHH, MaTpulia, ONpeaeIuTeb
MaTpulpl 2 X 2 U €ro reOMETpUYECKHil CMBICI, UCIOJIb30BaTh CBOMCTBA ompenenutens 2 X 2 s
BBIUHCJIEHUSI €r0 3HAUEHUS, IPUMEHATH ONPENEIUTENN Ul PELIEHUs] CUCTEMbI JIMHEWHBIX YPaBHEHUH,
MOJIEIMPOBATh PEAJIbHBIE CUTYALlUH C IIOMOIIBIO CHUCTEMBbl JIMHEHHBIX YypaBHEHUH, MCCIEN0BATh
IIOCTPOCHHBIE MOJEJIM C IIOMOIIbI0 MaTpPUIl U OIpeAeIuTeNed, UHTEPIPEeTUPOBATh IOJYyYEHHBIN
pe3yJbTarT;

HCIOJIb30BaTh CBOMCTBA NEHCTBUI ¢ KOPHSAMHU JJIsl MpeoOpa3oBaHus BBIPAXKEHUN;

BBITIOJHATH NMPEOOPA30BaHMs YMCIIOBBIX BBIPAKEHUH, COAEPMKAIIUX CTENEHH C PalMOHAIBLHBIM
MOKa3aTeNeM;

HCIOJIb30BaTh CBOMCTBA TOrapu(MOB JIsl MpeoOpa3z0oBaHUs TOTapU(PMUIECKUX BbIPAKCHHI,

CcBOOO/JIHO ONEpUPOBATh MOHATUSMU: MppallMOHAJIbHBIE, MOKa3aTelIbHbIE U Jorapudmuueckue
YpaBHEHHUs, HAXOAWUTh HX PEIIECHUS C MOMOILBIO PABHOCUJIBHBIX MEPEXOJI0B WM OCYIIECTBIIASA
IIPOBEPKY KOPHEH;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (bopMyIIbI JUISE npeobpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOJHO  ONEpPUPOBATH  TMOHATHEM:  TPUTOHOMETPUYECKOE  YypaBHEHHE, MPUMEHSThH
He00XoAuMBbIe (POPMYITBI ISl peIIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH;

MO/JICJIMPOBATh pealibHble CUTyallud Ha S3bIKEe alireOpbl, COCTABIATH BBIPAXKEHUS, ypaBHEHUS,
HEPABEHCTBA I10 YCIIOBHUIO 3a/1ayM, MUCCIEA0BATh IIOCTPOEHHBIE MOJEIN C MCIOJIb30BaHUEM amnmapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: (DYHKIIHS, CLIOCOOBI 3aaHusl (PYHKIINH, B3aUMHO OOpaTHBIE
GyHKIUM, KOMOO3ULMS (QYHKUIMNA, rpaduk (YHKIMH, BBIIOJIHATH AJIEMEHTapHbIE MpeoOpazoBaHUs
rpaduKoB PyHKIIHIA;

CBOOOJHO ONEpPUPOBATH MOHATHAMU: 00JaCTh OMpPEeNeHUs] U MHOXECTBO 3HaUeHUH (PyHKIMH,
HYJIH (QYHKIIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: YETHBIE M HEUETHBIE (PYHKIINH, IEPUOINYECKHE (PYHKIUH,
MPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl M MHUHHUMYMbl (YHKIHMH, HauOosbliee u
HauMeHblllee 3HaUYeHNe PYHKLIHUN Ha POMEKYTKE;

CBOOO/ZIHO ONEpUPOBATh MOHATHSAMH: CTENEeHHas (YHKUMUS C HaTypajibHbIM H LEJIBIM
MoKasaresiem, rpaguk CTeeHHON (YHKIMU ¢ HATypajJbHBIM U LIEJIbIM IOKa3aTeneM, rpaduk KopHs N-
Oli CTeneH! Kak (QYHKIIUM 0OpaTHOM CTENeHU C HaTypajIbHBIM ITOKa3aTeleM;

OIIEpPUPOBATH MOHATUSAMU: JIMHEHHAS, KBAJApAaTUYHAS U APOOHO-THHEHHAsT (YHKIUH, BBITOIHATH
AJIEMEHTAPHOE MCCIIEJOBAHNE U TOCTPOCHHE UX IPaUKOB;

CBOOOJHO OINEpUPOBaTH MOHATHUSAMH: IIOKa3zaTeNnbHas W Jorapudmuueckas (QYHKLIUH, HUX
CBOICTBA U TpaduKH, UCIIOJIB30BaTh UX I'padUKU I pEIICHUs YpaBHEHUN;

CcBOOOZIHO OMEpUpPOBaTh MOHATHSAMH: TPUTOHOMETPHUYECKas OKpPY)KHOCTb, OIpEIeNIeHHe
TPUTOHOMETPUUECKUX (YHKIIMI YHUCIOBOTO apryMEHTa;

HCIOJIb30BaTh rpaduku GYHKIMM AJIs UCCIIEIOBaHMS MPOIECCOB U 3aBUCUMOCTEN IIPU peIIeHUN
3aa4 U3 JPYruX Y4eOHBIX MPEIMETOB U PEaJbHOM JKU3HHU, BhIpakaTb (popMmynamMu 3aBUCUMOCTHU
MEXly BEJINUMHAMU;



Hayana maTtemMaTH4yecKkoro aHajaimsa:

CBOOOZIHO OMEpUPOBATH TMOHATUSAMHU: apuMeTHyecKas U TeOMETpHYecKas MpOorpeccHs,
0eCKOHEYHO YObIBaloIlass IeOMETpUYECKasi IMPOrPecCHsi, JUHEWHBIM M SKCIIOHEHUHUAIBHBIA POCT,
(dhopMyIia CIOKHBIX MPOIICHTOB, UMEThH MPEICTABICHUE O KOHCTAHTE;

KCIOJIb30BATh MPOTPECCUH [T PELICHUS pEAVIbHBIX 3a7a4 NPUKJIAIHOrO XapaKTepa;

CBOOOJTHO ONepupoBaTh MTOHATUSIMH: MOCJIEA0BATEIbHOCTD, CIIOCOOBI 3aJjaHUs
[IOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OIPAHMYEHHBIC IOCIEAOBATEIBHOCTH, NOHUMAaTh OCHOBBI
3apO’KJICHUS MAaTEeMaTHYECKOT0 aHaIM3a Kak aHainn3a 0ECKOHEYHO MalbIX;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: HENpPEphIBHbIE (YHKIMHM, TOYKHA pa3pbiBa rpaduka
(GhyHKIMH, aCUMITOTHI Tpadrka GyHKIINH;

CBOOOHO OTEpUPOBATH MOHATHEM: (YHKIUS, HEMPEPhIBHAS HA OTPE3Ke, MPUMEHSTh CBOWCTBA
HENPEPBIBHBIX (PYHKIIHIA IS PEIICHUS 33124,

CBOOOJ/IHO OIEPUPOBATH MOHITHSIMHU: TIEpBasi U BTOpPAasi MPOM3BOAHBIE (YHKIIUH, KacaTeIbHas K
rpaduky QyHKIUH,

BBIYUCTIATH MPOU3BOJHBIE CYMMBbI, NPOU3BEACHHS, YaCTHOTO U KOMIO3MUIIMHM JBYX (DYHKIIHM,
3HATh MIPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINA;

UCIOJIb30BAaTh TEOMETPUUYECKUN U (PUINYECKUI CMBICI TPOU3BOIHOM JIsl pEIICHHUS 3a]1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: MHOXECTBO, OTlEpaIliy HaJ MHOKECTBAMH;

KCIMOJI30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Uil OMHMCAHWs PEaJbHbIX IMPOLUECCOB M
SIBJICHUH, IPY PEIICHUH 33124 U3 IPYTUX yUYEOHBIX MTPEAMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHUSIMU: OMpEJEICHUE, TeOpeMa, ypaBHEHHUE-CIIEICTBUE, CBOMCTBO
MaTEeMaTHYeCKOro 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS 1 HEPABEHCTBA.

K xoniy obyuenus B 11 kiiacce o0y4aromuiics MOTyIUT CIASAYIONUIUE TPEIMETHBIC PE3YIbTAThI
M0 OTJENBbHBIM TeMaM paboueil MmporpaMMbl yueOHOro Kypca «Anrebpa W Hayala MaTeMaTH4YeCKOTro
aHaIM3a»:

Yucsia ¥ BHIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHAMHU: HATYpaJbHOE M IIE€JI0€ YKCII0, MHOXKECTBA HATYPATbHBIX U
LETBIX YMCEJI, UCTIOIB30BaTh NMpu3Haku Aenumoctd nensix yucen, HOJl u HOK naTypanpHbIX uncen
JUISL pelIeHus 3a71a4, IPUMEHSTh alropuT™ EBkina;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTAaTKa MO MOJYJIIO, 3alUCHIBATh HATYpaJbHBIC YHCIA B
Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOHO OTMEPUPOBATH MOHATUSAMHU: KOMILJIEKCHOE YMCIO U MHOMXECTBO KOMIUIEKCHBIX UYHCEIl,
MIPEJICTABIATh KOMIUIEKCHBIE YMCIa B anreOpanyecKkoil M TPUTOHOMETPHUYECKOH (opMe, BBITOIHATH
apudmeTryecKre onepamuy ¢ HUMU | U300pakaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHHsSI U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: UPPAMOHATIBHBIC, TTOKA3aTebHBIE W JIOTapU(PMUUYECKHE
HEpPaBEHCTBA, HAXOJIUTh UX PEIICHUS C TOMONILI0 PABHOCUJILHBIX NIEPEXOJIOB;

OCYIIECTBIISATH OTOOP KOPHEH MpH PEIICHHH TPUTOHOMETPHUIECKOTO YPaBHEHUS;

CBOOOJHO  OMEpPUPOBaTH TMOHATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO, MPUMEHATH
Heo0XoIuMBbIe (DOPMYIIBI IJIsl PEIICHUS! OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OIEpPUPOBATh TOHATHUSMU: CHUCTEMAa M COBOKYIHOCTh YPAaBHCHHA W HEPABEHCTB,
PaBHOCWJIBHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOIAUTh PELIEHUS CHUCTEMBI M COBOKYIHOCTEU
paloHaIbHBIX, UPPALMOHANIBHBIX, TOKa3aTeNbHBIX U JIOTApU(MUUYECKIX YPaBHEHUN 1 HEPABEHCTB;

pemars  paluoOHalbHbIE,  HMppalMOHANbHBIE, [OKa3aTelbHbIE, Jorapupmuueckue H
TPUTOHOMETPUYECKNE YPABHEHUS M HEPABEHCTBA, COJIEPKAILNE MOYJIN U TapaMeTPBhl;

MPUMEHSTh rpapuueckre MEeTONbl [l pelIeHUs] YpaBHEHUI M HEPaBEHCTB, a TaKKe 3ajad C
rapamMeTpamy;



MO/JIJINPOBaTh peallbHble CUTYallud Ha s3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YPABHEHUS,
HEpaBEHCTBA M MX CHCTEMBbl [0 YCIOBHIO 33Jayl, HCCIEN0BaTh IOCTPOEHHBIE MOJAEIH C
MCIOJIb30BaHUEM alllapaTa ajareopsl, HHTEPIPETUPOBATH IMOIYUYCHHBIN pe3yabTar.

DyHKIUH U TPaQUKH:

CTPOUTH TpapUKU KOMITO3UIIMH (DYHKIIHIA C TOMOIIBIO SJIEMEHTAPHOTO UCCIICIOBAaHHS U CBOMCTB
KOMITO3UIIUH JIBYX (YHKLUH;

CTPOUTH TeoOMeTpUYecKre 00pa3bl YpaBHEHUI U HEPABEHCTB HA KOOPJMHATHON MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPHUECKUX (DYHKIIMMT;

IPUMEHATh PYHKIMH U1 MOJEITUPOBAHMS U UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.

Hayana MmaTeMaTH4ecKoOro aHajIn3a:

MCIOJIb30BATh MPOU3BOJHYIO JIJIsl UCCIIEI0BaHUS (PYHKIIMHM HA MOHOTOHHOCTD U DKCTPEMYMBI,

HaXO/JUTh HauOoJIbIlIee U HAMMEHBIIIee 3HAaYeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

WCTIOJIB30BATh MPOM3BOIHYIO Uil HAXOXKICHUS HAWMIYYIIEro PEHICHUs B MPUKIAIHBIX, B TOM
YHCIe COLMAIBbHO-YKOHOMUYECKUX, 3a7adax, JUIs ONPENEICHUs CKOPOCTH W YCKOpPEHHs Ipolecca,
3aJJaHHOTO (OpMYJION WK rpaduKom;

CBOOOJHO ONEpUpOBaTh MOHATHAMM: IEpBOOOpa3Has, ONpPENeNEHHBI HHTErpan, HaxOIUThb
epBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH HHTErpal 1o opmyie Hetorona-JleiiOnuma;

HaXO/UTh IUIOLIA/IU INIOCKUX GUTyp U 00BEMBI TEJ ¢ IOMOILBIO UHTErpaa;

UMETh TPEJCTAaBICHHE O MaTeMaTHYeCKOM MOJCITUPOBAaHUHM Ha NPUMEPE COCTABIICHHUS
g depeHINaTbHBIX YPABHCHHIA,

pemaTh NPUKIAAHBIE 33/a4d, B TOM YHCIIE COIHAIBLHO-IKOHOMHYECKOTO M (HU3UYECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHYECKOTO aHAIIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumenoBanue pa3aciioB u
TEM IPOTrpaMMbI

KonuuectBo uacos

Bcero

KonTponbubie
paboTsI

[IpakTuueckue
paboTsl

OnekTpoHHbIe (IIU(POBBIC)
00pa3oBaTeNbHBIEC PECYPCHI

MHOXECTBO
JIECTBUTEIIBHBIX
yucell. MHOTOUYJICHEL.
PanmonanbHbie
ypaBHEHUS U
HepaBeHCTBa. CHUCTEMBI
JIMHEWHBIX YPABHEHUN

24

OyHKIIUU U TpaQUKH.
Crenennast GyHKIUS C
1EJIBIM TTOKA3aTEeJIeM.

12

Apudmernaeckuit
KOPEHb N-Ol CTETIECHH.
Hppauunonansusie
YpaBHEHUs

15

IToka3arennHas
byHKIHSA.
IlokazarennHBIC
YpaBHEHUSA

10

Jlorapudpmuueckas
GyHKIMS.
Jlorapugpmuueckue
YPaBHEHHUS

18

Tpuronomerpuyeckue
BBIPOKEHUS
ypaBHEHHMSI

22

TlocnenoBaTenpLHOCTH U
MIPOrPECCUU

10

HenpepsiBHbie

GbyHKIUH.
[IponsBoHas

20

IToBTOpEHME,
00001IeHHE,
crucTeMaTU3aLus
3HAHUU

OBIIEE KOJIMYECTBO YACOB

10 ITPOTPAMME

136

10




11 KJIACC

Ne
/1

HaumeHnoBanue pa3aenos u
TEM TIPOTPaMMBI

KonuuectBo uacos

Bcero

Kontpossusie
paboTsI

[IpaxTuyeckue
paboTsl

OnekTpoHHbIe (U(POBBIC)
o0Opa3oBaTelbHBIC PECYPCHI

Hccnenoanne GpyHKunii
C TIOMOIIIbIO
MIPOU3BOAHOMN

22

ITepBooOpaznas u
WHTETpall.

12

I'padpuxu
TPUTOHOMETPUUYECKHIX
G YHKIIHA.
Tpuronomerpudeckue
HEPAaBEHCTBA

14

HppauuroHanbHEIE,
IIOKa3aTeNbHbIE U
norapudmuueckue
HEPABEHCTBA

24

KommiekcHble uncia

10

Harypasbasle u nensie
quCIIa.

10

Cucremsl
palMOHAIbHBIX,
UPpaLMOHATIbHBIX
MOKa3aTeNbHBIX U
TorapuMUIECKUX
yYpaBHEHUHU

12

3ajiauM ¢ napaMeTpamu

16

IToBTOpEHME,
o0o01Ienue,
CHUCTeMaTU3alus 3HaHUI

16

OBLIEE KOJIMYECTBO YACOB

1O TTPOTPAMME

136

10




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
MaTteMaTHKAa: aJredpa ¥ HAYAJIA MATEMAaTHYECKOI0 aHAJIN3a, FreoMeTpusi. AJIredpa M HayaJja
MaTeMaTu4eckoro anajan3a 10-11 kaacc. Yueonuk ba3oBblii M yIi1y0JEéHHBIHA YPOBHH
Koa ®@II: 1.1.3.5.1.1.1; IIpunoxenne 1
ABTop: Amumos II. A., Konsrun FO. M., Tkauésa M. B. u ap.
HN3natenbcrBo: [1pocsemenne; 'ox uznanus: 2023
Kunace: 10-11 k.

METOANYECKHUE MATEPUAJIBI IJISI YUUTEJIA

AnreOpa 1 Havana MaremMatudeckoro ananms3a. A45 Jlunaktudeckue marepuaisl. 10 kmace : yrioy0o.
ypoBeHb / [M. U. lllabynun, M. B. Tkauéa, H. E. ®&noposa, O. H. Jlo6poBa].— 4%e u3zg.— M. :
[Ipoceemenue, 2022.

INADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru /
https://www.youtube.com/playlist?list=PLtgE87VTmyY8e1lAM20UKU Vac8NOnrVF



https://knigozakaz.ru/catalog/1434
https://knigozakaz.ru/catalog/1434
https://resh.edu.ru/
https://www.youtube.com/playlist?list=PLtgE87VTmyY8e1AM20UKU__Vac8N0nrVF

