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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblif Kypc «Anrebpa M Hayajlla MaTEeMaTHMUYECKOIO aHallM3a» SIBISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IpOrpaMMe CpeJHEro oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00eCreunBaeT HHCTPYMEHTAIbHYIO 0a3y /71 H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYyroil CTOPOHBI, (POPMUPYET JIOTUIECKOE B A0CTPAKTHOE MBIIIICHUE 00YJarOIuXCcsl
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax ngaHHOro y4yeOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYECKOH Gopme.

Yu4eOHblii Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajn3a 3aKJIaJblBaeT OCHOBY JIJIS
YCIICHIHOT'O OBJIaZICHUSA 3aKOHAMU (1)I/I3I/IKI/I, XHUMHU, 61/IOJIOFI/II/I, IIOHUMAaHHs OCHOBHBIX TCHIIGHHI/Iﬁ
pa3BUTHS PKOHOMHUKH W OOIIECTBEHHOH >KH3HM, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
III/I(l)pOBBIX N KOMIIBIOTCPHBIX TEXHOJIOTHAX, YBCPCHHO MCIIOJIB30BAaTh HUX JIA IlElJILHGﬁIHGFO
o0pa3oBaHus U B IOBCEIHEBHOI kM3HH. B TO e BpeMs oBiaieHne abCTPaKTHBIMH U JIOTUYECKHU
CTPOIrMMH KOHCTPYKIUAMU aJII‘€6pI>I U MAaTCMAaTUYCCKOI'0 aHaJIM3a pa3BUBACT YMCHHUEC HAXOJAUThH
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, OKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAYKTUBHO, HCIOIb30BaTh 0000LIEHHE U KOHKPETU3allUI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILUICHHUE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOydaroruecsi TMOJy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENLHOTO
IIOCTPOEHUsT MAaTeMaTU4YECKUX MOJENEH pPEAIbHBIX CUTYyallMi, WUHTEPIPETALUN IOJTYYEHHBIX
pelIeHui, 3HAKOMSITCSI C TIPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKEe U
HCKYCCTBE, C BIAAIOIIUMUCA MATEMATUYCCKUMHA OTKPBITUAMHA U UX aBTOpaMHu.

Y4eOHbIii Kypc o0nagaeT 3HAYMTENbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanu3yeTcss Kak uyepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUIMI (hOpMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
HpOI[OJ'DKI/ITeJ'II)HOI\/’I KOHICHTpaluu BHUMAaHU, CaMOCTOATCIBHOCTH, AKKYpPaTHOCTH n
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3ybTar.

B ocHoBe meroauku o0ydeHus anredpe M HayajgaM MaTEeMaTHYECKOrO aHallu3a JIEKUT
JEeSTeNIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEeyIOIINE COJEpXKATeNbHO-METOANYECKHe JTHUHUM: «Uucna U BbUUCICHHS», «DyHKIMH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Jorukay. Bce OCHOBHBIE COIEpKATEIBHO-METOAMYECKHIE TMHUH U3Y4al0TCs Ha MMPOTSHKEHUH JIBYX
JeT 00y4YeHus: Ha YPOBHE CpelHero oomero oOpa3oBaHms, €CTECTBEHHO JIOTOJHSS IPYT Apyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pasfenamu. JlaHHBIA y4eOHBIM Kypc sBIsETCS
HHTEIrpaTUBHBIM, ITOCKOJIBKY 06T)GJII/IH$IeT B cebe COACPIKAHNE HECKOJIBKUX MATCMATHUYCCKUX
TUCITUIIMH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBiIaJeBaloT Bcé Ooiee
NIMPOKMM  MaT€MaTH4YEeCKHUM  amnmaparoM, Yy HHUX TIOCIEIOBaTeNbHO QopMHUpyeTcs U
COBCPHICHCTBYECTCA YMCHUE CTPOUTH MaTEMAaTUYCCKYIO MOJCIIb peam,Hoﬁ CUTyallu, IpUMCHAITH
3HaHMS, TOJYYCHHbIE TMPU U3YYCHUU YYeOHOTO Kypca, IS pEIIeHUs CaMOCTOSTEIbHO
chopMyIUPOBAaHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTeM HHTEPIIPETHPOBATH CBOM OTBET.

CopneprxaTenpHO-MeToANYeCKast TUHUS «HKca 1 BBIYUCICHUS» 3aBepiIaeT (OpMUPOBAHUE
HABBIKOB HCIOJIb30BAHUS IEUCTBUTEIBHBIX YHCET, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi. Ha ypoBHe cpemaHero odiero oopasoBaHus 0co60e BHUMAaHUE YACISETCS
(GbOpMHUPOBAHNIO HABBIKOB PAllMOHAIBHBIX BBIYUCICHUN, BKJIIOYAIOMIUX B Cce0sl HCIOIb30BaHUE
pa3nuYHBIX (OpPM 3amHMcH YHUCla, yYMEHHE JelaTh NPHUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTUYECKUMH KOHCTaHTAMHU.
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3HaKOMBbIE 00y4YaIOUIMMCSI MHOYKECTBA HATYPAJbHBIX, 1[€JIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
4quCeJl JONOJIHAKTCA MHOXKECTBOM KOMIUIEKCHBIX YMCENl. B KaXIOM H3 3THUX MHOXECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My clienu(pUYecKue 3a/ladyd U Olepaluu: JIeJeHHe Hallelo,
ONEPHPOBAHUE OCTATKAMH HAa MHOMKECTBE IIEJBIX YHCEN, 0COOble CBONCTBA PAI[MOHAIBHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepaliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTEIIEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YHCell. bnaromaps IocienoBaTelbHOMY pPacIIUPEHUIO
Kpyra HCIOJb3YEMBIX YUCEI U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX IMPUMEHEHUsS JUIsl pEeLICHUs
pa3NIMYHBIX 3a7a4 (OPMHUPYETCS MPEICTaBICHUE O €IMHCTBE MATEMAaTUKU KaK HAyKd U e€ pOoJIH B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHPA, IIUPOKO UCHIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHA.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peallu3yeTcs Ha MPOTSHKEHUWH BCEro OOy4YeHHs Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammsl
IPEIYCMOTPEHO pelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynpraTe o0ydaromuecs: OBIaeBaloT
pa3IMYHBIMM ~ METOJAMH PEIIEHUS palUOHAIbHBIX, HPPALMOHAJIBHBIX, IOKA3aTEJbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
coaepxamux napaMmerpsl. [lonydeHHble yMEHHsI IIMPOKO HMCHOJIb3YHOTCS IPHU HCCIEIOBAaHUU
(GYHKIHMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUe
HauOOJBIINX U HAMMEHBIIUX 3HaYeHui GyHKiuu. [lanHas comepkarenabHas TUHUS BKIIOYAET B
ceOs1 Tarke (GOpPMHpPOBAHWME YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHHUH, a TAK)KE BBIPAXKECHU,
colepKammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Martepuala
MPOUCXOIUT JalibHEllllee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcs, GOpMHUPYIOTCSI HaBBIKU JAECTYKTUBHBIX PacCyKICHHUM, pabOThl C CUMBOJIBHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npezanaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4HBIX 3a]a4, HaIJIAAHO JEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK S3bIKa HAYKH.

CopepxarenbHo-MeToanyeckass JTuHUS «DyHKUMU U rpadUKU» TECHO MeperuieTaeTcs ¢
JPYTUMH JUHUSIMHU Y4€OHOT O Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIE10BaTEIbHOCTD
u3ydeHuss wmartepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOM, JiorapudmMuveckol u
TPUTOHOMETPHUUYECKUX (DYHKIHH, UX CBOMCTB U rpaUKOB, HCHIOIb30BaHNE QYHKIMN JUIs pellIeHHs]
3a/1a4 U3 IpYrux yueOHBIX MPEIMETOB U PEaTbHON KU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellIeHHeM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeNsIeTcs
(GbOopMHUPOBAHNIO YMEHHUS BbIpakaTh (POpMyJIaMU 3aBUCUMOCTH MEX/y pa3IMuHbIMU BEIMUNHAMU,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMH, CTPOUTh UX rpadukd. Matepuas 3Toil conepaTeabHOH
JIMHUY HallEJIeH Ha pa3BUTHE YMEHHI U HaBBIKOB, IIO3BOJIIOIINX BBIPAXKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B Pa3InYHON (opMe: aHATUTHUECKOH, rpadudeckoit u cioBecHoil. Ero mzyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K 0000ImEeHHI0 |
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO AHAJIOTHUM.

ConepxxarenbHas nuHusA «Hadama maTeMaTHyecKoro aHajan3a» MO3BOJISIET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKJIAIHBIX 33144, JOCTYITHBIX 00yJaroIUMCsl, TaK
KaK y HHMX MOSBJISETCS BO3MOXKHOCTb CTPOMTH TpapUK{ CIOXKHBIX (DYHKUUH, ONpEenensiTh HUX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMAAN GUryp U oObEMBI Tel, HAXOAUTh
CKOPOCTHM W YCKOpPEHHs IporeccoB. JlaHHas conepKaTelbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOKHOCTH IIOCTPOCHMS MATEMATUYECKUX MOZEIIEH PEANIBHBIX CUTYalUH, [I03BOJISIET HAXOAUTh
Haujay4yllee pElIeHUE B NPHUKIAJHBIX, B TOM YHCIE COLMAJIbHO-D)KOHOMHYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIIUXCS PE3y/IbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU KaK HayKu, U 00 HX
aBTOpAX.



CopnepxatenpHo-MeToAMYeCKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKHU. TeopeTMKO-MHOKECTBEHHBIE
IpPEICTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W IpeiJiaraloT Hauboiiee
YHHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MaTeMAaTUKU M €€ MPHIOKEHHH, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLIUIUIMHBI U UX IPWIOKEHUA B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTb OOYy4arolmeMmycst IMOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTEMATHUKH U UCII0JIB30BaTh €0 JUUIsl BBIPAKEHUS CBOMX MBICIIEH. [[pyruM BaxKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CleAyeT IpU3HaThb CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHMH U CJI€I0BaHNE ONIPEACIIEHHBIM MPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEMEHTAMU MaTeMaTU4YeCKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIICHUS
00yyaroIuxcsi, MO3BOJSIET UM CTPOMTHb CBOM PACCYXJIEHUS HAa OCHOBE JIOTMUYECKHX IpPaBUII,
(dopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Aurebpa n Hayajna MaTeMaTHYeCKOI0 aHaI13a MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIHPOBAHUsS, KOTOpPHIE IPHU3BAaHBl CIHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB [TOCTPOCHMSI MOJIEJIEN PEATIbHBIX CUTyallMi, UCCIEAOBAHUS 3TUX MOJAEIEH C IOMOILBIO
ammapara ainreOpbl U MaTeMaTH4YecKOro aHaIn3a, WHTePHPETAIlMH IOJYYEeHHBIX pPe3yJbTaToB.
Takue 3amaHus BIUIETEHBl B KaXAbIM U3 Pa3fesloB IIPOrpaMMBbl, MOCKOJIBKY BECh MaTepHall
yu4eOHOro Kypca IIMPOKO HCIOJIb3YeTCsl JUIsl pelIeHHs NpUKIagHbIX 3azad. [lpu pemeHun
peabHbIX MPAKTHUECKUX 3a/1a4 00ydarorecs pa3BUBaoT Ha0I01aTeIbHOCTh, YMEHHE HAaXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBarbcs, UCIOIb30BaTh aHAIOTHIO, 00001IaTh 1 KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIICHUS NPUKIAJHBIX 33734
OpraHu3yercsi B TIpollecce H3Y4YeHHsI BCeX TeM Y4eOHOro Kkypca «Anredpa W Havana
MaTEMaTHUYECKOTO aHAIIU3a».

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTHYECKOTO aHAIN3a» OTBOAUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kiacce — 136 yacoB (4 4aca B HeJIeNI0).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yucia 1 BbIYMCICHUSA

Parmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanydeckue 1podu. [lpumenenue apobdeii 1 MPOLEHTOB ISl peHIeHHs TPUKIIATHBIX 3a]a4 U3
Pa3JIMYHBIX OTPACJIE 3HAHUN U PEATbHON KU3HU.

JeiictButenpuple uncia. PanuoHanbHble M HppalMOHANbHBIE YHclIa. ApupMeTHYEeCKHe
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YHcIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOnkE€HHbIE BBIYUCICHUS, IMpaBWIa OKPYIJICHHs, NPUKHUIKA U OLEHKa pe3ylbrara
BBIYMCIICHHI.

Crenensb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxonsimeii popmsl
3anyucy JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnieckuii KOpeHb HaTYpaJbHOW CTENEHH U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTejleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC U HATYpaTbHBIC JIOTAPU(PMBL.

CuHyc, KOCMHYC, TaHI€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC M
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHUsA. YPAaBHEHHE, KOPEHb YPAaBHEHMS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypaBHEHUs-CIIeACTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAIlMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleeHne MHOrowIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. MHorousiensl ¢ neiasiMu ko3¢ dunnentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENICHU U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALIMOHATIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS [T0KA3aTEIbHBIX YPAaBHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIPKEHMI. Pelienre TpuroHoMeTpu4ecKux ypaBHEHHH.

Pewenne cucrem NMHEMHBIX ypaBHEHUH. Marpuina CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUYECKH CMBICT M CBOWMCTBA, BBIYHCICHHUE E€ro
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAJHBIX 33/1a4 C MOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. cciienoBanne moCcTpOeHHON
MOJIEJIN C TOMOILBIO MaTPUIL] U OIIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyallMH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHMI U HEPABEHCTB K PEIICHUIO MaTEMaTUUECKUX 3a4a4 U 3a7a4
U3 pa3IMyYHbIX 00JacTel HAyKH U peaibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKIUs, crmocodsl 3amanus GyHKIuH. B3zammHo o6patable (ynkiuu. Kommosumus
¢ynkuuit. ['paduk pynkunuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.

OO6nacth onpeaeeHnss 1 MHOXKECTBO 3HaueHui Gynkiuu. Hynu dyakuun. [IpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcumMyMbl 1 MUHUMYMBI GyHKIMU. Hanbombiiee U HauMeHblIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.



Jluneiinas, kBagpaTH4Has U ApOOHO-TMHENWHAs QYyHKIIUU. DJIEeMEHTapHOE UCCIeI0BaHUE U
MOCTPOCHUE UX TPAPHKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LieJbIM Ioka3areneM. EE€ cBoiicTBa U rpaduk.
CpoiictBa 1 rpaduK KOpHA N-OM CTeneHW Kak (YHKIMHM OOpaTHOM CTENEHH C HaTypajJbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKINH, UX CBOHCTBA U rpaduku. Vcnonbp3oBanue
rpa¢ukoB PYHKITUH I pEHICHUS YPAaBHCHUM.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUECKUX (YHKIUH
YHCJIOBOI'O apryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B peaJIbHBIX IpoIleccax U sBiIeHUsX. [’ paduku peasbHbIX
3aBUCUMOCTEM.

Hayana maTreMaTH4ecKoro aHajam3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS NOCIEI0BAaTeNbHOCTENH. MeTol MaTeMaTH4eCKOi
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHalln3a Kak aHajin3a OECKOHEYHO MaJIbIX.

Apudpmernueckass U reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW HMPOrpecCui.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHMS] pEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.

HenpepsiBabie GyHKImn 1 ux cBoicTBa. Touku pa3psiBa. ACUMITOTHI IPpaUKOB ()YHKITHHA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl pEellIeHUs] HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMIPEPBHIBHBIX (YHKIUH IS pEICHHS 3a/1a4.

[TepBas u BTOpas npousBoAHble PyHKIUHU. OpeaeseHue, reOMeTpUIecKuil U GU3NIeCKuit
CMBICI POU3BOAHON. YpaBHEHUE KacaTeIbHOUN K rpaguKy QpyHKIMH.

[Tpou3sBoHbIE 311eMeHTapHBIX (yHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UINH (YHKIHH.

MHuoxecTBa H JIOTHKA

MHOXeCTBO, OTepaly HajJ] MHOXKXECTBAMU M WX CBOMcTBAa. Jluarpammel Ditiepa—Benna.
[IpuMeHeHnEe TEOpETUKO-MHOKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIEJCTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KJIACC

Yucsia v BbIYUCICHUSA

Harypanbable u mensle uucna. [IpumeHeHHMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oo nenutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOJYJII0, anroput™Ma EBknnaa 1i1s penieHus 3aa4 B LEIbIX YUCIIAX.

KommiekcHble uymcna. Anrebpandeckas W TpUrOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO Yuciia. ApupMETHYECKHE ONepaluu ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. @opmyna MyaBpa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO 4ucha. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNn [UIsl pelleHus (QU3NYECKUX U
F€OMETPUUYECKHX 3a4au.

YpaBHeHHUsS M HEpaBEHCTBA

Cucrema 1 COBOKYNTHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPHUYECKUX YpPaBHEHUH C IOMOIINBIO TPUTOHOMETPHUYECKOM
OKPY>KHOCTH. PerieHue TpuroHoMeTpuyecKux HEpaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.
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OcHOBHBIE METO/BI PEIIECHUS UPPALMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELIEHMS CUCTEM U COBOKYITHOCTEN palllOHAJIbHBIX, UPPALIMOHAIIBHBIX,
HOKa3aTeIbHbIX U JIOrapu(PMUUECKUX YPaBHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHrne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAayKHM M pPEaITbHON JKHW3HU, WHTEPIPETALUs IOTyYSHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rPadpuKu

I'padux xomnosuuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U Ipa(UKH.

['paduueckue MeTo bl pelieHHsl ypaBHEHUH U HEpaBEeHCTB. [ paduueckne MeToabl pelieHus
3aJa4 ¢ napaMeTpamH.

Ucnionb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealibHOM KU3HH.

Hayana maTreMaTH4ecKoro aHajam3a

[TprMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHHEe NPOU3BOMHOM A HAXOXKACHMS HAWIY4LIEr0 PEUICHHs B IPHUKIAIHBIX
3amadax, Ui OINpPENENICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaod WIn
rpaguKOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBOoOOpa3HBIE 3IIEMEHTAPHBIX
¢ynkuunit. [IpaBuia HaxoX/1€HUS TEPBOOOPa3HBIX.

Wuterpan. 'eomerpuyecknii cMbICT MHTErpaia. Beraucienue onpenenéHHoro nHrerpaina
no ¢popmyine Hetorona-Jleitbauna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKUX TeJl.

[Tpumeps! pemenuit nuddepeHnanbHbIX ypaBHEHH. MaTteMaTuueckoe MOAEIMPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU (PepeHIINaTbHBIX YPAaBHEHUH.



IHNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHDB) HA
YPOBHE CPEJJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIMU  OOYYArOMIerocss KaKk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJECWCTBOBATh C COLIMAJIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOSIIEMY POCCHICKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHUE K JOCTH)KEHMSIM POCCHUUCKHX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOT0 MOBEJCHHSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAs ICTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEeMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3andeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHUE IICHHOCTH TPYIO0JII00Us, HHTEpEC K Pa3IHYHbIM cdepam
MpoeCCUOHAIBHON AESTEIIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTHh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
100aTBbHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpHEHTAITNS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHM JJIs1 pEIIeHU 3a7a4 B 00J1aCTH OKpY>KaroIel cpeibl, IITaHUPOBAHUE MTOCTYIIKOB U OIEHKU
UX BO3MOXKHBIX TTOCJICJICTBUM JIJISi OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTEMaTU4YeCKOW Hayku Kak cepbl
YEJI0BEUYECKOU NEATENIbHOCTH, ITANOB €€ pa3BUTUSA U 3HAYMMOCTH ISl Pa3BUTHS LUBUIIU3ALNH,
OBJIQJICHHE SI3bIKOM MATEMaTHKUA U MaTeMaTH4YEeCKON KyJIbTYypOil KaK CpeICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBJISATH IPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U
B IpYIIIIE.



METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble JJornveckue a1eCTBUSA:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC INPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABJIWBATh CYIIECTBCHHBIM NpPH3HAK KIACCU(PUKAIIMK, OCHOBAHHS JUIsi OOOOIICHHUS H
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (OPMYIMPOBATh W MPEOOPa3OBBIBATh CYXKIACHHS: YTBEPIUTEIbHBIC M
OTpUIIATENIbHBIC, AMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJIAITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U NMPOTHBOpEUHUs B (akrax,
JAHHBIX, HAONIOJACHMSIX W  YTBEPKACHHSX, TNpeajaraTb KPUTEPUU IS  BBISIBICHUSA
3aKOHOMEPHOCTEW Y IPOTUBOPECUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeIbCTBA MATEMATHUYECKUX YTBEPKACHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, NPUBOJUTH TMPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BBIOMpATH CIIOCO0 pelieHus yueOHoil 3a1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HanOOJIee MOIXOIANINN C YUETOM CaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabLCKHeE AeiiCTBHS:

UCIIOJIb30BATh BOIIPOCKHI KaK MCCIIEIOBATEILCKUI MHCTPYMEHT IMO3HAHUS, POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BHIBOJAOB U
000011IeHHN;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M JISI
pELIeHUs 3a1a4H;

BEIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATU3UPOBATh U HMHTEPHOPETUPOBATH HMH(POPMAIMIO PA3IHYHBIX BHJIOB U  (QOpM
MIPE/ICTABJICHHS;

CTPYKTYpHUPOBATh HHPOPMAIIHUIO, TPEJICTABIATH €€ B pa3TUYHBIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HANE&KHOCTh WHGOPMAIMM MO0 CAMOCTOSTENhHO  CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KomMMyHMKaTHBHBbIE YyHUBEpPCAJIbHbIE Yy4eOHbIe JeilcCTBUS

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXJCHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MUCHBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pELIeHHs 3a/1a4l, KOMMEHTUPOBATh NOJyYEeHHBIN pe3yNbTar;

B X0/€ OOCYXJEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIlEJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsATh CBOU
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CYXKICHHS C CY)KJIEHUSIMU PYI'MX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pa3jlyuue U CXOJCTBO
MO3HLIUH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIISATh Pe3yJabTaThl PEUICHMs 3aJlayM, DKCIEPUMEHTa, HCCIIEeIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YIETOM 3aa4 MPE3CHTAUU U OCOOCHHOCTEN
ayJUTOPUHU.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJISITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOUpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI peUIeHHH ¢ yuéTOM HOBOM HH(pOpMAaIH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIH HHTEJIEKT:

BJIa/IeTh HaBBIKAMH [MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3yiibTaTa pelieHuss MaTeMaTUYeCKOl 3aauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNAHHBIX, HAIJIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNbTATa IEJIU U YCIOBUSIM, OOBSACHATH MPUUMHBI JOCTUKCHUS
WIA HEJAOCTIKEHHS pe3yJbTaTOB JIEATEIILHOCTH, HAaXOIUTh OIMIMOKY, JaBaTbh OICHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThI IpU
pemeHNr y4eOHBIX 3a31a4, TPUHUMATh I[eJIb COBMECTHOH JIEATENIbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, pacrpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBITTOJHATH CBOO YaCTh paOOTHI M KOOPAWHUPOBATH CBOU JACUCTBUS C IPYTHMU
YJIeHAMU KOMAaHJbl, OLIEHWBAaTh KAayeCTBO CBOEr0 BKJaja B OOLIMH MPOXYKT MO KPHUTEPHSIM,
c(OpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kiacce oOydaromuiics TMONYYUT CIEAYIOIINE MPEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM paldouell MporpaMMbl y4eOHOTo Kypca «Anredpa M Havana
MaTeMaTHYeCKOIo aHallu3a:

Yucia v BbIYUCICHUA:

CBOOOJIHO OTEPUPOBAThH MOHITHSIMU: PAIIMOHAILHOE YHUCIIO0, OECKOHEUYHAs MePUOIecKas
Ipo0b, TPOIEHTHI, UPPAIMOHATHFHOE YHCIIO, MHOKECTBA PAIMOHATIBHBIX U JEHCTBUTEIBHBIX
YHUCEN, MOYJIb IEHCTBUTEILHOTO YUCIIA,

MPUMEHSTh IPOOH U MPOICHTHI AJIs PEIICHUs MIPUKIAIHBIX 33a/1a4 U3 PA3IUYHBIX OTpaciiei
3HAHWH U peajbHOM )KU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPaBWIA OKPYIJICHUS, MPHUKUAKY W OIICHKY
pe3ynbTaTa BEIYMCICHUM;

CBOOOZHO ONEpUPOBATH TMOHSATHUEM: CTETNECHb C IIeNBIM TI0OKa3aTelieM, HCIOJb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YHCET JUIsl pEelIeHHs MPaKTHYEeCKUX 3afad
MIPEACTABICHUS JAHHBIX;

CBOOOJHO OTIEPUPOBAThH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOIHO OTEPUPOBATH OHATHEM: CTETICHb C PAIIMOHAIBHBIM ITOKA3aTeleM;
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CBOOOJHO ONEpUpPOBaTh IMOHATUAMH: JIOTapU(PM dYKcIa, NECATUYHBIE M HATypalbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIEpPUPOBAThH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHUs] H HEPABEHCTBA:

CcBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YpaBHEHHS U yPaBHEHUS-CIIC/ICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PaLMOHAIbHBIX
YpaBHEHHIA, IPUMEHSITh METO/I MHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW INEPEMEHHOM, MHOTOWIEH C
HEeNbIMA K03 (HUITMeHTaMH, KOPHU MHOTOWICHA, IPUMEHSTH JAEJICHHE MHOTOWICHA Ha MHOTOWICH
C ocTaTkoM, Teopemy besy u Teopemy Buera juist perenus 3a1ad;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYECKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpenenuTens 2 X 2 JUis BBIYMCICHUS €r0 3HAUCHUS, IPUMEHSATh ONPEISIIUTENN ISl PEIICHUS
CUCTEMBbl JMHEWHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C MOMOLIbI0 CHCTEMbI
JVHEWHBIX YpaBHEHHH, WCCIENIOBaTh IOCTPOSHHBIE MOJAETH C TIOMOIIBIO MATpUll U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIy4YEeHHbIH pe3ybTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl TpeoOpa30oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ [IPEOOpa30BaHUsl  YMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEeHH C
palroHaIFHBIM TIOKA3aTeNIeM;

UCMOJIb30BaTh  CBOMCTBA JIOrapu(MoB [uis  NpeoOpazoBaHMs  JIOTapU(PMUUECKUX
BBIPAKECHMI;

CBOOOJTHO ~ ONEpUpOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHble U
Jorapu(pMHUUECKUE YpaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX00B
WJIN OCYILECTBIISIS MPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuUYeckne  (opMynasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUTsl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEIIUPOBATh pEAJbHBIE CUTyallM Ha S3BbIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCTIOJIF30BAHUEM alllapaTa areOpsl.

DyHKIUHA U TPaQUKH:

CBOOOJHO OMNEpUPOBATh MOHATUSAMHU: (PYHKUHSA, CHOCOOBI 3alaHus (PYHKIHMH, B3aUMHO
oOpaTHble (QYHKUIUH, KOMMO3UIUSA (YyHKIMHA, rpaduk (YHKIHH, BBIIOIHATH 3JIEMEHTapHbIE
npeoOpazoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACTICHUS U MHOXKECTBO 3HAUYEHUH
GyHKINY, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

CBOOOJTHO OIEpPHUPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIC (DPYHKIUH, NEPUOTUYECKUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMM, MAaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HauOoJIbIlIee M HaUMEHblIIee 3HaUeHNEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJTHO ONEpPHUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKUMU C HATYpaJbHBIM M IENIbIM ITOKa3aTeleM, rpaduk
KOpHs N-0 CTEeNEH! KaK (YHKIUU 0OpaTHOH CTENEHU C HaTypallbHbIM IIOKA3aTeIeM;

ONEepHpOBATh TOHATHAMM: JHUHEWHAs, KBaJpaTW4yHas W JApPOOHO-TMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJHO ONEPHPOBATH MOHATHAMHM: MOKa3aTellbHas M Jorapupmuueckas yHKUUHU, UX
CBOMCTBA U rpadMKu, UCIIOIb30BaTh UX IpadUKH JUIsl pELLICHHs YpaBHEHUI;
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CBOOOJHO ONEpUpPOBATh MOHATHUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTh, OMNpEIeIICHHE
TPUTOHOMETPHUUYECKUX (PYHKIUI YMUCIOBOTO apryMEHTa;

UCIOJNIb30BaTh rpa@uku (GyHKUMNA A7 UCCIEeOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEH MpuU
peLIeHNH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB M pealbHOW KH3HH, BBIpAXaTh (OpMyIaMu
3aBUCUMOCTH MEXY BEIUUMHAMU;

Havyana maTeMaTH4eCKOro aHajmu3a:

CBOOOZHO OINEpPUPOBATh MOHATUAMU: apudmeTnyeckas M reoMeTpuueckas Mporpeccus,
0ecKOHEUHO yOBIBAIOLIasi FTEOMETPUYECKasi IPOTPECCHs, JIMHEHHBIN U SKCTIOHEHIMAIBHBIA POCT,
dbopMyIa CI0XKHBIX POLIEHTOB, UMETh MPEICTABICHIE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU JUUIsl PELIEHMSI pEAJIbHBIX 33/1a4 IIPUKJIaJHOTO XapaKTepa;

CBOOOJHO  ONEpUpPOBaTh  IMOHSATUSIMHU:  IOCJIENOBATENBHOCTb, CIOCOOBI  3a/aHus
[I0CJIEI0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apO’KJCHHS] MATEMaTUYECKOTO aHAIM3a KaK aHaIn3a 0ECKOHEYHO MallbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: HEMpPEPBIBHBIC (YHKIMH, TOYKH pa3pbiBa rpaduka
GbyHKIMH, aCHMITOTHI rpaduka GyHKIIH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (PYHKLMS, HEIpepbiBHAasE Ha OTpe3Ke, NPUMEHATH
CBOICTBa HEMIPEPHIBHBIX (YHKIIHMH JJIsl pEIICHUS 3a]1a4;

CBOOOJTHO ONEpUPOBATh IMOHATUSAMHU: TIEpBas W BTOpas TMPOU3BOJAHBIE (HYHKIIHH,
KacaTeNnbHas K rpaQuKy QyHKINHU;

BBIYUCIISITH TPOU3BOIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO M KOMIIO3UIIMH ABYX (DYHKIIHH,
3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINNA;

UCTIOJIF30BaTh TE€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IPOU3BOJHOM TSl PEILICHHS 3a/1a4.

MHuoxxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUAMU: MHOXKECTBO, ONIEpalli HaJl MHOKECTBAMU;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapat Ul ONMCAaHUs PealbHbIX TPOLIECCOB U
SBJICHUH, IPU PELICHUN 3a]1a4 U3 IPYTUX YyUeOHBIX MPEAMETOB;

CBOOOJTHO ONEpUPOBaTh TMOHATHSAMU: ONpEIeNeHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MaTeMaTH4ecKoro oOO0BEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K konny oOyuenuss B 11 kuacce oOyyaroluiicsi MOMYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3yibTaThl MO OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauyana
MaTeMaTHUYECKOI0 aHaJIn3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO OINEpPUPOBaTH MOHSATHUSMHU: HATypajJbHOE U 1EJI0€ YHCI0, MHOXKECTBa
HaTypaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh IPU3HAKU AeauMocTy nenblix yucen, HO n HOK
HaTypaJIbHBIX YHMCEeN JJIsl pEelIeHUs 3a7a4, MPUMEHATh alroput™ EBkina;

CBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3aMChIBATh HATYpPAJIbHbIE YHCIIA B
Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCcell, Pe/ICTaBIsATh KOMIUIEKCHBIE YHClia B alreOpandeckoil U TPUrOHOMETpUdecKkoi ¢opme,
BBITOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO ~ OMEpPUPOBATH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PELICHHSI C TOMOIIbIO0 PABHOCUIIBHBIX MEPEXOJIOB;

OCYILECTBIISATH OTOOP KOPHEH MpH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOZHO OMNEpPUPOBaTh MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSATH
HE00XouMbIe (POPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATHUSAMHU: CUCTEMAa U COBOKYITHOCTb YpaBHEHUHN U HEPAaBEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTh PELIEHHUs] CHCTEMBI M COBOKYITHOCTEN
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paloHalIbHBIX, HMpPpAlOHATIbHBIX, IIOKA3aTeNbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPABEHCTB;

peliate palioHajbHble, HWpPpPALMOHANIBHBIC, IIOKa3aTelbHble, Jorapu@Muueckue Hu
TPUTOHOMETPUUYECKUE YPABHEHHS U HEPABEHCTBA, COAEPKAIIUE MOAYJINA U IAPAMETPHI;

MPUMEHSTH rpaduyecKue METO/bI JIIs pEIIeHUs ypaBHEHUI U HEPaBEHCTB, a TaKXKe 3a/1a4 ¢
rapaMeTpamu;

MOJICJIMPOBaTh peajibHble CHUTYallMd Ha s3bIKE aiureOpbl, COCTABJISATH BbIPAXKECHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33]1a4, UCCIEA0BATh IOCTPOEHHBIE MOAEIIH
C UCIOJb30BAaHUEM allllapara aaredpbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

DyHKIUHA U IPaPUKH:

CTPOUTH Trpa@UKU KOMMO3UIMHA (DYHKIUN C IMOMOIIBIO AJIEMEHTApPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTH TeOMETPUYECKHe 00pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOHO OMEPUPOBATH OHATUSMU: TPA(QUKH TPUTOHOMETPHUICCKHUX (YHKITHIA,

OPUMEHSTh QYHKIUU AJIE MOJICTUPOBAHUS U UCCIIEIOBAHUS pealbHBIX MPOIIECCOB.

Hayajsia MaTeMaTH4eCKOro aHajmM3a:

UCIONIb30BaTh IMPOU3BOJIHYIO JUIS HCCIeAoBaHUS (YHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HAMMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIYYLIErO0 PEUICHUS B NMPUKIIAIHBIX, B
TOM YHCJIE COLUUAIBbHO-DKOHOMHYECKHUX, 3a7adax, ISl ONPENCICHHUS] CKOPOCTH U YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOZHO OMEpUPOBATH MOHATUSIMU: TIEPBOOOpA3HAs, ONPEACIEHHBIN HHTETPall, HAXOAUTh
nepBooOpa3Hble HIEMEHTAPHBIX (YHKIMA W BBIUUCIATH WHTErpan 1o ¢opmysne HrroToHa-
JleliOHmna;

HaXOJIUTh TLJIOMIAIU TUIOCKUX (PUTYp U 0OBEMBI TEJT C IIOMOIIBIO0 HHTETPAJIa;

MMETh MPEJCTAaBIECHUE O MAaTEMaTUYECKOM MOJIEJIMPOBAHUM HA MPUMEPE COCTABICHMS
nudepeHIaIbHBIX YPaBHEHUH;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COIHATbHO-YKOHOMHUYECKOTO U (PU3UYECKOTO

xapakrepa, cpeicTBAMUA MaTEMaTUYECKOTO aHaIu3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBO yacon
Ne HaumeHoBaHue pa3aesioB U TeM DJieKTpoHHbIE (HU(POBHIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHO0XeCTBO ASHCTBUTEIBLHBIX YHCEI. bubmmoreka LIOK,

1 MHorowiensl. PanimonansHbie 24 1 0 https://lesson.academy-
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI content.myschool.edu.ru/02.3/10
JIMHEUHBIX YpaBHEHUHN https://resh.edu.ru

https://lesson.academy-

2 Dysun u rpaguicn. Crenenras 12 1 0 content.myschool.edu.ru/02.3/10
(GYHKIHUS C LIeTBIM MTOKa3aTeIeM https://resh.edu.ru
Apudmerryeckuii KOpeHb N-oi https://lesson.academy-

3 creneHu. MppanuoHanpHble 15 1 0 content.myschool.edu.ru/02.3/10
YpaBHEHUS https://resh.edu.ru
ToxasaremsHas yHKIHA. https://lesson.academy-

4 10 1 0 content.myschool.edu.ru/02.3/10
[TokazarenbHbIC ypaBHEHUS https://resh.edu.ru
TorapudMudeckas dyHKIA. https://lesson.academy-

5 18 1 0 content.myschool.edu.ru/02.3/10
Jlorapudmudeckue ypaBHEHUS https://resh.edu.ru
TpuronomeTpruyeckue BbIpaXKeHUS U https://lesson.academy-

6 22 1 0 content.myschool.edu.ru/02.3/10
YPaBHCHUA https://resh.edu.ru
[TocnenoBaTenbHOCTH U MPOTPECCHH itps:/flesson academy-

7 10 1 0 content.myschool.edu.ru/02.3/10

BIIP

https://resh.edu.ru
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HenpepriBable GhyHKIUY.

https://lesson.academy-

I 20 content.myschool.edu.ru/02.3/10
pOU3BOAHAA https://resh.edu.ru
https://lesson.academy-
I1 000
OBTOPCHHUE, 0BO meHI:Ie’ 5 content.myschool.edu.ru/02.3/10
cucreMarul3anusa 3HaHUU https://resh.edu.ru
OBHIEE KOJIMYECTBO YACOB I10 136
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11 KUIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIE (U (PPOBBIE)
Konrpoabnsie IIpakruuyeckue
n/m NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
bubmuoreka [{OK,

1 Hccnenoanue GyHKIUH € TOMOLIBIO 99 1 0 https://lesson.academy-

MIPOU3BOAHOMN content.myschool.edu.ru/02.3/11
https://resh.edu.ru
https://lesson.academy-

2 [TepBooOpasHas u uHTErpal 12 1 0 content.myschool.edu.ru/02.3/11
https://resh.edu.ru

['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. https://lesson.academy-

3 14 1 0 content.myschool.edu.ru/02.3/11
TpuronomeTprdeckue HEPaBEHCTBA https://resh.edu.ru
HppanroHanbHbIe, MOKa3aTeIbHbIC U https://lesson.academy-

4 ’ 24 1 0 content.myschool.edu.ru/02.3/11
norapupMUUECcKre HEPaBEHCTBA https://resh.edu.ru

https://lesson.academy-

5 KommnexcHble unciia 10 1 0 content.myschool.edu.ru/02.3/11
https://resh.edu.ru
https://lesson.academy-

6 HatypanbHble U 11enble yncia 10 1 0 content.myschool.edu.ru/02.3/11
https://resh.edu.ru

CucreMsbl paliioHaIbHBIX, UPPALMOHATBEHBIX https://lesson.academy-

7 MOKa3aTeIbHbBIX U JOrapu(OMUUECKUX 12 1 0 content.myschool.edu.ru/02.3/11
ypaBHEHUU https://resh.edu.ru

https://lesson.academy-

8 3aa4yu ¢ napaMeTpamu 16 1 0 content.myschool.edu.ru/02.3/11
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[ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

136

17

10

https://lesson.academy-

content.myschool.edu.ru/02.3/11

https://resh.edu.ru




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Martemaruka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHalu3a, TeomeTpus. Anredpa
M Havaja MateMaTudeckoro anHainusa, 10-11 kmaccel/ Anmmmos 1A, Koasarun
FO.M., TkaueBa M.B. u apyrue, AkiimonepHoe o01ectTBo «31arenbcTBo
«IIpocBemenue»
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
MaremMatuka: ajiredpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIM3a, TEOMETPHUS

AnreOpa 1 Hadaja MaTEMaTUYECKOTO aHAIHM3a

10—11 kmaccor

Meroanueckue pekoMmeHnanuu K yaeouuky 1. A. Anumosa,

0. M. Konsruna, H. E. ®énoposoii u ap. H.E. ®enoposa, M.B. Tkauea. AO
"UznarensctBo "[IpocBenieHune

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
NUHTEPHET

bu6mmoreka I{OK:

https://lesson.academy-content.myschool.edu.ru/02.3/10;

https://resh.edu.ru — Poccuiickast sieKTpoHHas MIKOJIa

http://ptlab.mccme.ru Caiit «JIabopaTopusi TeOpuH BEpOSITHOCTEIH
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege— OtkpsoiThiii Oank 3amanuii EI'D

https://lesson.academy-content.myschool.edu.ru/02.3/
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