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IHHOACHUTEJIBHAS 3AIIUCKA

YueOHblii Kypc «Anredpa W Hadajga MaTeMaTHYECKOTO aHAIW3a» SBISETCS OJHUM M3 Haubolee
3HAQUMMBIX B IMporpaMMe CpeaHero oobmiero oOpa3oBaHMs, MOCKOJBbKY, C OJHOW CTOPOHBI, OH
o0ecreyrBaeT HHCTPYMEHTAIBHYIO 0a3y AJs W3yueHHs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C APYroi
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE M a0CTPaKTHOE MBIIUICHHE 00ydaromuxcs Ha ypOBHE, HE00X0IUMOM
JUTS. OCBOCHHS WH(POPMATUKH, OOLIIECTBO3HAHUS, HCTOPHUH, CIIOBECHOCTH M JPYTUX JUCLUUILTUMH. B pamkax
JAHHOTO Y4eOHOTO Kypca OOydYaloUIuecsl OBIaJEBAlOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOH HayKH,
KOTOpasi pOpMYyJIUPYET CBOU TOCTHKEHHSI B MaTeMaTH4eckoil opme.

Y4eOHblil Kypc anreOphl ¥ HaYall MaTEMaTHYeCKOro aHalIN3a 3aKIabIBaeT OCHOBY JUIS YCIICIIHOTO
OBNIAJICHUS] 3aKOHaMU (PHU3MKHM, XUMHH, OHOJNOTWMH, TOHMUMAaHHUS OCHOBHBIX TEHACHIHMHA pPa3BUTHS
9KOHOMHKH W OOIIECTBEHHOW >KHM3HHU, MO3BOJISICT OPUEHTHUPOBATHCS B COBPEMEHHBIX LUQPOBBIX H
KOMIIBIOTCPHBIX TCXHOJOIHUAX, YBCPEHHO HUCIOJb30BATh HX IJIA IIaJIBHCﬁHICFO O6pa3OBaHI/I}I H B
MOBCETHEBHOW KM3HU. B TO ke BpeMsa oBnajgeHHe aOCTPAaKTHBIMU W JIOTMYECKH CTPOTUMHU
KOHCTPYKIUAMU anre6p1>1 U MAaTCMAaTHYCCKOr'o aHajiu3a pa3BUBACT YMCHUC HAXOJUTHh 3aKOHOMCEPHOCTH,
O6OCHOBI>IB21TI) HNCTUHHOCTb, MOOKa3biBaThb YTBCPXKIACHHUA C TIIOMOMIBIO HWHAYKIUMH MW PACCYXKIAThb
JeIyKTHBHO, UCIIOJIb30BaTh 0000IIEHHE U KOHKPETU3alHI0, a0CTparupoBaHue M aHAJOTHIO0, (OpMHUPYET
Kp€aTUBHOC U KPUTHYCCKOC MBIIIIJICHHUEC.

B xoze nzydyenus yaeOHOTO Kypca «Airedpa v Hauana MaTeMaTHYECKOTO aHAIN3a» 00yJaroIuecs
IMoJIy4aroT HOBBIN ONBIT peUICHUA MPUKIIAAHBIX 3aaa4, CaMOCTOATCIIBHOI'O IMOCTPOCHHA MAaTEMATUUCCKUX
MozeJell pealbHBIX CHTyallMd, WHTEPHpPETAllMH IIOJYYCHHBIX PEIICHUH, 3HAKOMATCS C IpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B IPUPO/IE, HAYKE U HCKYCCTBE, C BBIAAIOMINMHUCS MaTEMaTHIECKIMU
OTKPBITUSIMH M UX aBTOPAMH.

Y4eOHblil Kypc 00J1agaeT 3HAYUTENbHBIM BOCIIUTATEILHBIM IIOTEHIINAIOM, KOTOPBII peann3yeTcs
Kak 4epe3 Y4eOHBI Marepual, CIocoOCTBYIOUIMH (POPMUPOBAHUIO HAyYHOTO MHUPOBO33PEHHS, TaK U
4yepe3 cnenuduky ydeOHOI IesaTenbHOCTH, TpeOyIOMIeH MpoIOIKUTEIFHON KOHLIEHTPAMA BHUMAHUS,
CaMOCTOSTEIBHOCTH, aKKYPaTHOCTH ¥ OTBETCTBEHHOCTH 3a MOJYYSHHBIN PE3yJIbTaT.

B ocHoBe wmeromuku oOy4eHHs anreOpe W HadalaM MaTeMaTH4eCKOro aHaliu3a JISKUT
JeATeIbHOCTHBIM NPUHIIUIT O0YUSHHSI.

B crpykType ydeOHOro Kypca «AireOpa M Hayaja MaTEMaTHYECKOTO aHAIM3a» BBIJICICHBI
CIIe/TyIOLIHE COJEPKaTeIbHO-METOINUeCKHe JTHHUM: «Yucna u BerUUcIeHus», «DyHKIuM 1 rpadukmy,
«YpaBHeHHsI U HepaBeHCTBay», «Hauama maTemaTmueckoro anaiamsa», «MHoOecTBa W Jioruka». Bce
OCHOBHBIE COJIEPIKATEIbHO-METOANYECKUE JIMHUM W3YYaloTCs Ha MPOTSHKEHHH JBYX JieT oOydeHUs Ha
YPOBHE cpeaHero oomero o0pa3oBaHusl, ECTECTBEHHO JOMOJHSA APYT APYra W MOCTENEHHO HACBIMIAsCh
HOBBIMM TeMaMH M pa3genamu. JlaHHBIH y4eOHBIH Kypc SBJISIETCSI WHTEIPAaTHBHBIM, IOCKOJIBKY
o0benuHsIeT B ce0e colepKaHWEe HECKOJIbKMX MaTeMaTHYECKMX IUCLHUIUIMH, TaKMX Kak anredpa,
TPUTOHOMETPHS, MAaTEeMaTHIECKUN aHaINU3, TEOPUs MHOXKECTB, MareMarhdeckas Jioruka u apyrue. Ilo
Mepe TOro Kak oOyuaromiuecsl OBJIAJEBAIOT BCE Oosiee IIUPOKMM MaTeMaTHYECKUM ammapaToM, Y HHX
MOCJIe0BaTeNbHO (OPMHUPYETCST U COBEPLICHCTBYETCS YMEHHUE CTPOMTH MaTeMaTHUECKYI0 MOAETb
pealbHOM CUTyallu, MPUMEHATh 3HAHUS, MOJyYeHHBIE NIPU U3yYeHUH y4eOHOro Kypca, JJs pelIeHus
CaMOCTOSITETbHO c(HhOPMYITHPOBAHHON MaTeMaTHUECKON 3a/1a4H, a 3aTeM WHTEPIPETUPOBATH CBOW OTBET.

ConepxareiabHO-MeTOINYeCKass JMHHA «Yucna W BBIMHCICHUS» 3aBepliacT (OpMHPOBAHHE
HABBIKOB MCIIOJIb30BaHMs JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HaYaTO Ha YPOBHE OCHOBHOI'O OOIIEIro
oOpa3oBanus. Ha ypoBHe cpeaHero o0iiero o0pa3oBanus 0co00e BHUMaHHUE yueiseTcs (OpMUPOBAHUIO
HaBBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMINX B ce0sl MCIOJIB30BAHUE PA3INYHBIX (HOPM 3aricu
YHClia, YMEHHE MeaTh HPHUKHUIKY, BBITOIHATH NPHUOIVDKEHHBIC BBIYHCICHHS, OLIEHHBATh YHCIIOBBIC
BBIpQXEHHs, pPaboTaTh C MAaTeMaTHYECKUMH KOHCTAHTAMH. 3HAKOMbIE OOYyYaloIMMCS MHOMKECTBa
HAaTypaJbHBIX, LENbIX, PANMOHAIBHBIX W JCHCTBUTEIBHBIX YHCEN MIOMOJHSIOTCS MHOKECTBOM
KOMIUIGKCHBIX 4YHCel. B KakXIoM M3 3THX MHOXECTB pacCMaTPUBAIOTCS CBOWCTBEHHBIE €My
crierdrueckue 3aJa9y ¥ ONEpaliy: ISJICHAE HALeJIO, OTIEPUPOBAHNE OCTATKAMHU Ha MHOXECTBE IIEJBIX



yrcen, 0coOble CBOMCTBA palMOHAJIBHBIX M WPPALMOHANBHBIX YHUCEd, apupMETHUYECKUE OIepaluu, a
TaK)Ke HW3BJICUCHHE KOPHsS HATYypalbHOW CTENEHHM Ha MHOXKECTBE KOMIUIEKCHBIX uuceld. biaromaps
MOCJIe0BAaTEIFHOMY PAaCUIMPEHUIO Kpyra HMCHOJb3YEeMBIX YUCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
NPUMEHEHUS 7151 peIIeHHs Pa3uuHbIX 3a/1a4 (JopMHUpyeTCs MPeICTaBICHUE O €ANHCTBE MaTEMaTHKH KaK
Haykd M e€ pONM B TMOCTPOCHWH MOJENEH peaqbHOro MHpa, IUPOKO HCIONB3YIOTCS 0000IIeCHHE |
KOHKpPETH3aIIHS.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pealu3yeTcsl Ha MPOTSDKEHHH BCETO OOYYEHHUS! Ha YPOBHE
cpenHero o0Iero oOpa3oBaHus, MOCKOIbKY B KaXJoM paszzene IIporpaMMsl mpeaycMOTpeHO pelieHue
COOTBETCTBYIOIIMX 3a1a4. B pesynbrare oOydarommecs: OBIaACBAIOT PAa3TUUYHBIMU METONAMH PELICHUS
panMoOHANbHBIX, HPPAlMOHAIBHBIX, [OKa3aTeJbHbIX, JOTApUPMHYECKHX ¢ TPUTOHOMETPUYECKUX
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TakXke 3afad, cojepiKalmx mnapamerpbl. [lomydeHHble ymeHUs
IIMPOKO HCHONB3YIOTCSI TPU HMCCIEAOBAaHMM (YHKUIUH C TMOMOIIBIO TPOMU3BOAHOW, NPH PEUICHUH
NPUKJIaTHBIX 3a7a4d | 3a7ad Ha HaxoXJIeHWe HauOOJbIINX ¥ HAaMMEHBINNX 3HaueHnHd ¢yHkuuu. [lanHas
coJepKaTeNibHas JIMHUS BKJIIOYaeT B ceOsi Tarke (DOpPMUPOBAHWME YMEHHH BBITIONHATH PACUYETHI IO
¢bopmynam, npeoOpa3zoBaHus pallMOHAIBHBIX, UPPAHOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKCHUH, a
TaKKe BBIPOKEHHH, COAEp)KAIIUX CTENeHW W Jorapudmel. brnaromapss u3ydeHHIo anreOpanveckoro
Marepuaiga IPOUCXOJAUT JAajbHEWIIee pa3BUTHE AITOPHUTMHUYECKOIO W aOCTPaKTHOTO MBIIUICHUS
oOyyaromuxcs, GOPMHUPYIOTCS HaBBIKH JIEAYKTHBHBIX PACCYXIEHHI, padOTHI ¢ CHMBOJIBHBIMU (hOpMaMH,
IpE/ICTaBICHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEi B BU/Ie paBEHCTB U HEPaBEHCTB. AnreOpa npezasaraer
3¢ deKTUBHBIC MHCTPYMEHTBI Ul PEIICHHUS NMPAKTHISCKHX U ECTeCTBEHHO-HAYYHBIX 3a]ad, HarjsiIHO
JIEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConeprkaTenbHO-MeToANYecKast THHUS «DYHKIMU ¥ rpaUKm» TECHO MeperuieTaeTcs ¢ IpyruMu
JUHUSIMH y9e0HOTO Kypca, IOCKOJIBKY B KAaKOM-TO CMBICIE 3a1aéT MOCIIENOBATEIbHOCTh H3YUCHHS
Mmarepuana. l3ydyeHHe CTENEHHOH, II0Ka3aTeNbHOW, JIOTApHOMHUUYECKOH W TPHUTOHOMETPUYECKUX
(GyHKIMH, X CBOMCTB M rpaduKoOB, UCHONBb30BaHNE (QYHKIMI JUTS PEIICHHs 33/1a4 U3 JIPYTHX Y4eOHBIX
HPEMETOB M PEAIbHOM JKU3HH TECHO CBA3aHO KaK C MAaTEeMAaTHYECKUM aHAIN30M, TaK U C PELICHHEM
ypaBHEHHH M HepaBeHCTB. [Ipu 3TOM GobIIOE BHUMaHHE yIenseTcsi (POPMUPOBAHHIO YMEHHS BBIPAXKATh
dopMyIaMu 3aBUCHMOCTH MEXIy DPa3IMYHBIMH BEIWYMHAMH, WCCIIENOBATH IOJIYYEHHBIC (YHKIIHH,
cTpouTh X Tpaduku. Matepuan 3TOH coIep)KAaTENbHOW JIMHUHM HAllelieH Ha pa3BUTHE YMEHUH W
HaBBIKOB, TIO3BOJISIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIy BEIMYMHAMH B Pa3IHMYHON (opme:
AQHAJMTHYECKOH, Tpaduueckoil u ciaoBecHOU. Ero u3ydeHune cocoO0CTByeT pa3BUTHIO arOPUTMHUYECKOTO
MBIIIUIEHHS, CIOCOOHOCTH K 0000IIEHHIO 1 KOHKPETU3ALNH, HCIIOIb30BAHUIO aHATOTH.

ConepxarenpHass JnuHHA «Hadama MaTeMaTHM4YecKOro aHajiu3a» II03BOJSIET CYILECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTHUECKUX, TaK M IPUKIAIHBIX 3aj1a4, JTOCTYIHBIX 00Y4aloUIUMCs, TaK KakK y
HUX TOSIBJISETCSI BO3MOXHOCTb CTPOUTH I'padMKH CIOXKHBIX (PYHKIMH, ONpeAetiaTs UX HauOOJbIINE H
HaMMEHbBIINE 3HAYCHMS, BBIYUCIIAT TUIOIAAN GUTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUS
nporeccoB. JlaHHas coaep)kaTeNbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH — HOCTPOCHUS
MaTeMaTHYECKHX MOJeJiell pealbHBIX CUTyalluid, MO3BOJISIET HAXOOUTh HAWIyylllee pELICeHUuEe B
NPUKJIaIHBIX, B TOM YHMCIIE COLHAJIbHO-SKOHOMHYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHaln3a CHOCOOCTBYET pAa3BUTHIO a0CTPAaKTHOrO, (HOpMaIbHO-TOTHUECKOTO U
KpPEaTHBHOTO MBINUICHUS, (OPMUPOBAHHUIO YMEHHH pacIiO3HABATH MPOSBICHUS 3aKOHOB MAaTEMATHUKU B
Hayke, TeXHHKe U UcKyccTBe. OOydaronyecs: y3HaloT O BBIJAIONIMXCS Pe3yNbTaTax, MOJyYeHHbIX B X0JIC
Pa3BUTHSI MaTEMATHKN KaK HAYKH, U 00 UX aBTOPaX.

ConeprkaTenbHO-MeTOANYECKast JUHNS «MHOXKECTBa M JIOTHKa» BKIIOYAeT B ce0sl 3JIEMEHTHI
TEOPUH MHOXKECTB M MAaTEeMaTHYeCKOW JIOTUKH. TeOpeTHKO-MHOKECTBEHHBIC IPEICTABICHHS
NPOHU3BIBAIOT BECh KypC INKOJBHOM MaTeMaTHKH W MpEeAaraloT Hauboyee YHHBEPCAIBHBIH S3BIK,
00BEANHSIONNI BCE pa3AeNibl MATEMAaTHKU U €€ TPHII0KEHUH, OHH CBS3BIBAIOT Pa3HBIC MAaTEMaTHUECKHE
JVMCHUIUIMHBI ¥ UX NPWIOKEHHUS B efuHoe nenoe. [103ToMy BaXXHO aTh BO3MOXKHOCTH OOydaromeMycs
HNOHMMATh TEOPETHKO-MHOKECTBEHHBIH S3BIK COBPEMEHHONW MAaTEeMaTHKH W HCIOJNb30BaTh €ro Ui
BBIPQXXEHHS CBOMX MbIcied. [IpyruM BaKHBIM NPH3HAKOM MAaTEMAaTHKH KaK HayKH CIeIyeT IpPU3HATh



CBOMCTBEHHYIO €H CTPOroCTh OOOCHOBAaHWI U CIEJOBAaHUE OMNPEACIEHHBIM IMPaBUIaM IOCTPOCHUS
JIOKQ3aTeNIbCTB. 3HAKOMCTBO C D3JEMCHTAMHU MAaTEMAaTUYECKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUICHUST OOYyYarolIuXcsi, TO3BOJSET MM CTPOUTh CBOM PACCYXKICHHS Ha OCHOBE
JIOTUYECKHX MPaBWII, POPMUPYET HABBIKU KPUTUICCKOTO MBIIIUICHUSI.

B yueOHOM kypce «AireOpa W Hayalla MaTeMaTHYEeCKOTO aHaln3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO0 MOJICIMPOBAaHUs, KOTOPBIC IPU3BAHBI CIOCOOCTBOBATH (HOPMUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJIENIeH PeabHBIX CUTYAIlUi, UCCIICAOBAHUS ITUX MOJICNICH C TIOMOIIBIO anmnapaTa ajareopbl
U MaTeMaTU4eCKOrO aHajn3a, UHTEPIIPETALMU MOIYYCHHBIX PE3yJIbTaToOB. Takue 3alaHusl BIUICTCHBI B
KOKIBIA U3 Pa3/iejoB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuai yu4eOHOro Kypca IIMPOKO HCIIOJIB3YEeTCs
JUTSL PelICHHs] TPUKIAJHBIX 3aaad. [lpu perieHuu pealibHbIX MPaKTHYECKUX 3ajad 00ydJaroIuecs
pa3BUBalOT HAOJIIOAATEIBHOCTh, YMECHUE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCsl, UCIIOIH30BATh
aHaJIoOTHI0, 0000IaTh W KOHKPETU3MPOBATh MpodsieMy. JlesTenbHOCTh 1O (DOPMUPOBAHUIO HABBIKOB
pellIeHus TPUKIIAIHBIX 3a/1a4 OPraHUu3yeTCs B MPOLIECCe U3YyUSHHs BCEX TEM YYEOHOTO Kypca «Ajredpa u
Hayaja MaTeMaTHYeCKOro aHaIu3ay.

Ha um3ydyenue y4ueOHOTo Kypca «Anredpa ¥ Hayaja MaTeMaTHYSCKOTO aHAJIM3a» OTBOIUTCS 272
yaca: B 10 kimacce — 136 yacoB (4 4yaca B Hezenio), B 11 kinacce — 136 yacoB (4 yaca B HEIEIO).



COJAEP)KAHUE OBYYEHU
10 KJIACC

Yuciaa ¥ BLIYUCTIEHUA

Panmonaneubie uncina. OOBIKHOBEHHBIE M JCCATUYHBIC JPOOH, TMPOLEHTH, OECKOHEUHBIC
nepuoanyeckue apoou. [IpumeHeHune npobOeli W TPOICHTOB JUIS PEIICHUS TPUKIAAHBIX 3a1a4d u3
Pa3IMYHBIX OTpAciied 3HAHUW U pEeaIbHOW KU3HU.

[eiicTButenbHble ynciia. PallnoHanbHbIe ¥ UppaIOHAIBHEIC YKcia. ApudMeTHYeCKUE onepaiuu
C JIeHCTBUTEIBHBIMU 4YHCIaMH. MOJyib JCHCTBUTEIBHOTO 4YHCIAa W €ro cBoicTBa. [IpubmmkEHHbIC
BBIYUCIICHHUS], IPaBUJIa OKPYIJIEHUS, IPUKUAKA U OLEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenienb ¢ neibiM nokaszareneMm. buaom Herotona. Mcnonbs3oBanue moaxossiieid (hOpMbl 3armucu
JIEUCTBUTENBHBIX YHUCEII JJIsl PEIICHUS MPAKTUUECKUX 3aJ1a4d U MPEACTABICHUS TaHHBIX.

ApudmeTrueckuii KOpeHb HATYPAILHOW CTETIEHH U €T0 CBOMCTRA.

CremneHb ¢ palmoOHAIBHBIM ITOKa3aTeleM U €€ CBONCTBA, CTETICHB C IEHCTBUTEIBHBIM IMOKA3aTEIICM.

Jlorapudm uncna. CoticTsa norapudma. JlecsTHuHbIE U HATYpaTbHBIE JTOTapU(PMEI.

CuHyC, KOCHHYC, TAaHTCHC, KOTAaHT€HC YHCIOBOTO apryMmMeHTa. ApPKCHHYC, apKKOCUHYC U
apKTaHT€HC YKCIIOBOr0 apryMEHTA.

YpaBHeHNs 1 HEPABEHCTBA

ToxzecTBa U TOXKIECTBEHHBIE MPeoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIBHBIE
YpaBHEHUS M ypaBHEHUA-CIeACTBYs. HepaBeHCTBO, pellicHIE HEPABEHCTRA.

OCHOBHBIE METOIBl PELICHUS LENbIX M JAPOOHO-PALIMOHANBHBIX YPAaBHEHMH M HEPABEHCTB.
MHorounensl 0T OAHON NepeMeHHOU. JleneHne MHOroujieHa Ha MHOrowleH ¢ octaTkoM. Teopema besy.
MHorounens! ¢ nensiMu koddunmenramu. Teopema Buera.

IIpeoOpa3oBaHMs YHCIOBBIX BRIPAKEHUH, COEPKALIUX CTEEHU U KOPHHU.

HppanmonanbHble ypaBHeHNs1. OCHOBHBIE METO/IBI PELIEHNS HPPAalMOHATIBHBIX YPABHEHUIA.

IloxazaTenbHble ypaBHEeHUS. OCHOBHBIE METO/BI PEIIEHUS MIOKA3aTEIbHBIX YPaBHEHUM.

IIpeoGpa3zoBanue BEIpaXKEHUH, COAEPIKALINX JIOTapHU(PMBL.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIE METO/IBI PELICHUS JTOTapU(PMUUECKUX YPAaBHEHUH.

OcHoBHbIE TpuroHomerpuueckue Gpopmyisl. [IpeodpazoBaHre TPUTOHOMETPHUUECKUX BBIPAXKEHUH.
Pemennie TpUroHOMETPUYECKUX YPABHEHHH.

Pemienne cucrem JUHEMHBIX ypaBHeHMH. MaTpula CUCTEMBl JIMHEWHBIX YpaBHEHUI.
Onpenenurens MaTpUIbl 2X2, €ro reéOMETPUUYECKUI CMBICT U CBOWCTBA, BBIUMCIIEHHE €r0 3HA4YEHU,
MIPUMEHEHHUE OTIPENEIUTENS A1 PELIEHUS CUCTEMBI JINHENHBIX YpaBHEHHH. Perenre npukiagHbIx 3a1a4
C TTOMOIUIBIO CUCTEMBI JIMHEWHBIX yYpaBHEHUH. VccienoBanre MOCTPOEHHON MOJIENN ¢ TIOMOILBIO MaTpHI]
U OTIpeNIEIUTENEH.

IlocTpoeHne MareMaTHUECKUX MOJENIEH pealbHOW CHUTyallud C TIOMOLIbI0 YypaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHHMH M HEPAaBEHCTB K PEIICHUI0 MAaTEMaTHMUYECKUX 3aJad M 3a4ad u3
Pa3IMYHBIX 00JIACTEN HAYKU M peaTbHOM KU3HHU.

DyHKIUH U TPaPuKH

OyHKyst, cnocoObl 3aanus GyHKuH. B3anmHo oOpartHble QyHKIMH. Kommosumus (yHKIWH.
I'padux GyHKImH. DireMeHTapHbIe peoOpa3zoBaHus rpaduKoB (yHKINH.

O6macth ompeneneHus] W MHOXKECTBO 3HadueHWd ¢yHkiuu. Hymm dyakoun. [IpomexyTku
3HAKOMOCTOSHCTBA. YérHple W Heu€THble GyHkuud. Ilepuomnveckne (GyHKIUM. [IpoMexyTKH
MOHOTOHHOCTH (pyHKIIMH. MaKCUMyMbl I MEHUMYMBI GyHKIMH. Hanbonbiee n HanMeHbIllee 3HAYCHUSI
(GYHKIMH Ha TIPOMEKYTKE.

Jlunelinas, kBajpaTHYHas W JpOOHO-IIMHEHHAs QYHKIUK. DIEMEHTapHOE WCCIEeIOBaHUE WU
MOCTPOCHHUE MX TPa(UKOB.



CrenenHas (yHKIVSI C HATYPAJIbHBIM U IIeTbIM 1oKka3ateneM. EE cBoiicTBa u rpaduk. CBolcTBa U
rpaduk KOpHS n-o¥ cTeneHu Kak (yHKIMK 00paTHOMN CTENCHH ¢ HATYPaJIbHBIM MTOKa3aTelIeM.

INokazaTenbHass u norapudmMuveckas (QyHKIUU, MX CBoiictBa um rpaduku. Mcmonb3oBaHue
rpadukoB GYHKIUH IS pelieHUs] YpaBHCHUH.

TpuroHomMeTpudeckass OKPYXHOCTb, OIPECIICHUE TPUTOHOMETPHUYSCKUX (DYHKIUH YHUCIOBOTO
apryMeHTa.

OYHKIMOHAILHBIC 3aBHCUMOCTA B pEaJbHBIX IMpOIEccax M sBICHUSAX. ['paduku peabHbIX
3aBHCUMOCTCH.

Havyana maTemaTu4eckoro aHainsa

[TocnemoBaTEILHOCTH, CIOCOOBI 3aJaHUs  IOCIEA0BATEILHOCTEH. MeTon MaTeMaTH4YeCKOn
UHAYKUMH. MOHOTOHHBIE M  OTrpaHMYEHHBIE IIOCIEAOBAaTENbHOCTH. VcTopHus  BO3HHKHOBEHUS
MaTeMaTHYEeCKOT0 aHAIM3a KaK aHann3a 0ECKOHEYHO MaJlbIX.

Apudmerrueckass U TeoMeTpUdecKas Mporpeccud. beckoHewyHO yOBIBaIOIIas TeoMETpHUYECKast
nporpeccus. CyMMa OCCKOHEUHO YOBIBAIOIICH TIeOMETPUUYECKOM mporpeccuu. JIuHeHHBIH U
SKCIOHEHIUANBHBIN pocT. Hucino e. dopMmysa CIOXKHBIX NPOLEHTOB. VCIob30BaHNe MPOTrPECCUM IS
pelIeHus pealbHbIX 3aJa4 IPUKIAJHOTO XapaKkTepa.

HenpepbiBHbIE (QYHKIOMM M HX CBOWCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpaduKOB (YHKIIHUI.
CpoiictBa (yHKUIMH HENPEepBIBHBIX Ha OTpe3ke. MeToJ HWHTEpBaJOB Uil PEUICHUS HEPaBEHCTB.
[TpumeHeHue CBOMCTB HEMIPEPHIBHBIX QYHKLUH UTs PELICHUS 3a1a4.

IlepBast u BTOpas npousBogHbIe PyHKIHUU. ONpeneneHne, TeOMETPUISCKIH 1 (PU3UUECKUI CMBICT
MIPOM3BOAHON. Y paBHEHHE KacaTellbHOU K rpaduKy (yHKIIHM.

IIpousBoauble 3neMeHTapHbIX GyHKUuE. [Ipon3BomHas CyMMmBbl, NPOM3BENEHMS, YACTHOTO H
KOMITO3UIIMU (DYHKIIHH.

MHo:kecTBa H JIOTHKA

MHoOXecTBO, OnepalMy HaJl MHOXECTBAaMU U HUX cBoicrBa. Juarpammel Oiinepa—BenHna.
[IpumeHeHne TeopeTHKO-MHOXKECTBEHHOTO arnaparta Jjis OIMCaHUs PEaNbHBIX MPOIECCOB U SBICHUM,
TIPH PEIIeHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEAMETOB.

Omnpenenenne, TeopeMa, CBOWCTBO MaTeMaTH4YeCKOoro oOBeKTa, CIEACTBHE, JJ0Ka3aTelbCTBO,
paBHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucaa 1 BbIYMCTEHUS

Harypanbnbie u nensie uncna. [IpuMeHeHne pU3HAKOB IEIMMOCTH IEIBIX YHCEN, HAanOOIBIIHIA
obmwmit nenurens (manee — HOJI) u naumensmee obmiee kpatHoe (nanee — HOK), ocraTtkos 1o moxyitto,
anroputMa EBKina juis pemeHus 3a/1a4 B IENbIX YUCIiax.

KommnekcHele uncna. AnreOpanyeckass 1 TPUTOHOMETpUYEcKass (OPMBI 3alHCH KOMILIEKCHOTO
yrcna. ApupMeTHIecKre ornepanu ¢ KOMIUIEKCHBIME YnciiaMu. M300paxeHne KOMIUIEKCHBIX YUCell Ha
KOOpAMHATHON mockocTH. @Popmyna Myaspa. KopHu n-ol cTeneHM U3 KOMIUIEKCHOTO YHCIA.
[IpuMeHeHrne KOMIUIEKCHBIX YHCEIT ISl pellieHHsT (PU3MUECKUX U TEOMETPHUYCCKHX 3a]1ad.

YpaBHeHHs U HEPABEHCTBA

Cucrema M COBOKYNTHOCTh YpaBHEHUH U HEpaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI M CHCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OT060p KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUH C MIOMOIIBIO TPUTOHOMETPHUICCKONU OKPYKHOCTH.
Pemiennie TpUrOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTENbHBIX U JIOTApU(PMIUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS HPPANNOHAIHFHBIX HEPABEHCTB.



OCHOBHBIE METOZBl pEIICHUS CHCTEM M COBOKYIHOCTEH palMOHAIbHBIX, HpPPalMOHAIbHBIX,
MOKAa3aTeNbHBIX U JIOTapU(PMHUYECKUX YPaBHEHHH.

YpaBHEeHHs, HEPAaBEHCTBA U CUCTEMEI C ITapaMETPaMHU.

IIpuMmeHeHue ypaBHEHM, CUCTEM M HEPABEHCTB K PELIEHUIO MAaTEeMAaTHYECKUX 3a7ad U 3a1ad U3
Pa3NINYHBIX 00JacTeil HAYKU U pealibHOM KU3HH, HHTEPIPETAIHs TOTy4YEeHHBIX Pe3yIbTaToB.

DOyHKUMH U TPaPUKH

I'padux xommnozuumu QyHKOUHA. ['eomeTpudeckne o0pa3bl ypaBHEHMH UM HEPAaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuieckue GyHKIMH, UX CBOMCTBA U TpaduKy.

I'paduueckre MeTOABI pelieHNs ypaBHEHHI U HepaBeHCTB. | paduieckne MeToabl pemeHns 3a1a4d
C IIapaMeTpaMHU.

Hcnonws3oBanue rpa@ukoB (YHKIUN JUIS MCCIACIOBAHMS IMPOIECCOB U 3aBUCUMOCTEH, KOTOPBIC
BO3HHKAIOT NP PEIICHUH 33/1a4 U3 APYTHX YUCOHBIX MPEIMETOB M PealbHOM )KHU3HH.

Havyana maTemaTu4eckoro aHajinza

[lpumeHeHne MPOU3BOJHONH K HCCIENOBAHUIO (DYHKIMH Ha MOHOTOHHOCTH M JKCTPEMYMBI.
Haxoxnenue HanOoIbIIEero ¥ HAMMEHBIIIET0 3HAYCHUI HETPEPBIBHOM (DYHKITUHM HA OTPE3Ke.

IIpumeHeHue MpOU3BOAHON TSI HAXOXKJIEHUS] HAWIYUILETro pelleHUs] B IPUKIIAAHBIX 3ajadax, Al
OTIpeJIeNICHHsI CKOPOCTH U YCKOPEHHS MpoIiecca, 3a1aHHOr0 GOPMYIION HITH TPpaduKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIepBooOpa3HbIX. IlepBooOpasHble AmeMeHTapHBIX (PYHKIINH.
[IpaBuia HaxXOXAEHUS IEPBOOOPA3HBIX.

Wurerpan. ['eoMmeTpuueckuil cMmbIci UHTerpajia. BelunciaeHue omnpefen€HHOro HHTErpaiga Io
¢dopmyne HproTona-JleiiOnuma.

ITpumeHeHue uHTErpana A1 HaXOXKICHHUA TUIOIAAeH MIOCKUX GUryp 1 00bEMOB reOMETPUIECKUX
TeN.

Ilpumepsl pemeHnid gudQepeHuInaIbHBIX  ypaBHEHHHA. Maremarndeckoe MOAEITHMpPOBaHUE
PeabHBIX MPOLIECCOB C MOMOLIBI0 TG depeHINANBHBIX YPaBHEHUH.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIHET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasknaHCKOro BOCIIMTAHNS:

c(hOpMUPOBAHHOCTh TPAKIAHCKONW TO3MIIMKA OOYYArOIIErocs KaK aKTUBHOTO W OTBETCTBEHHOTO
YJicHA POCCUICKOr0 OOINECTBa, TNPEACTABICHHE O MAaTEMAaTHMYECKUX OCHOBaxX (HYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHIA, MPOLEAYP TIPa)kIaHCKOTO oOIIecTBa (BBIOOPHI, OMPOCHI U JIPYroe),
YMCHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMA WMHCTUTYTAMH B COOTBETCTBHHM C WX (YHKIUSAMH U
Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(OPMHUPOBAHHOCTh POCCHHCKOW TIpa)XIAaHCKOH WACHTHYHOCTH, YBRKEHUS K NPOLIUIOMY U
HACTOAIIEMY POCCUICKOW MaTE€MaTUKH, UEHHOCTHOE OTHOUIEHHWE K JOCTHXKEHUSM POCCUMCKHUX
MaTeMaTUKOB M POCCUICKOM MaTe€MaTUYECKOW IIKOJIbI, MCIOJIb30BAaHUE 3TUX JOCTHKEHUH B JIPYTHX
HayKaxX, TeXHOJIOTHSX, Cepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAaHUE JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoja, C(HOPMHUPOBAHHOCTh HPABCTBCHHOI'O
CO3HaHUs, 3TUYECKOrO TMOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM MPHUMEHEHUEM JIOCTHKEHUN HAyKd U
JIESATENIbHOCTRI0 YIEHOT0, OCO3HAHUE TMYHOTO BKJIAJIA B IIOCTPOCHHUE YCTOMYNUBOTO Oy TyIIETO;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYAs ACTETHUKY MATEMAaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHUH, PACCYKICHHIA, BOCIPHUMYNBOCTh K MaTEMATHUECKUM acIlleKTaM Pa3INdHBIX
BHJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCHUTAHUS:

c(hOpMHUPOBaHHOCTh YMEHHS TPHMEHATh MaTeMaTHYeCKHe 3HAaHUS B HWHTEpecax 370pPOBOTO U
Oe3omacHoro oOpa3a XW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JIOPOBBIO (3I0pOBOE THUTAHWE,
cOaTaHCHPOBAHHBIN PEKUM 3aHATUH W OTHbIXa, PEryspHas (Qu3uveckas aKTHBHOCTH), (U3UIECKOE
COBEPILEHCTBOBAHUE MIPU 3aHATUSAX CHOPTUBHO-03I0POBUTEIBHON 1€ATEIBbHOCTBIO;

6) TPY10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOWS, WHTEpeC K pa3InYHbIM cdepam
po(heCcCHOHANBHON IEATENEHOCTH, CBA3aHHBIM C MATEMAaTUKOHN U €€ PUIOKEHUSIMHA, YMEHHE COBEPIIIATh
OCO3HaHHBIM BEIOOp Oynymied mnpodeccnu ¥ pealn30BHIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCTh W CIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO HA IMPOTSKCHHUU
BCEH U3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM IMPAKTUYECKUX 33Ja4 MaTEeMaTHUECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCIMTAHUS:

c(hOpMHUPOBAHHOCTH 3KOJOTHUECKOM KYJIBTYphl, TOHUMAaHUE BIUSHUS COIMATBLHO-IKOHOMUYECKHX
MPOIIECCOB HA COCTOSTHUE MPUPOTHOM W CONMATLHOW Cpeabl, OCO3HAHWE TJI00aIBbHOTO XapakTepa
9KOJIOTHYECKUX TPOOJIeM, OPUCHTANIUA Ha NMMPUMEHEHNE MaTEMaTHIECKUX 3HAHUU JJIS PEelIeHHs 3a71a49 B
00J1aCTH OKPY’KAIOIIECH Cpenbl, INIAHUPOBAHUE TTOCTYIIKOB M OIEHKH WX BO3MOXKHBIX TOCICACTBHH IS
OKpY>Kalollley cpeibl;

8) HeHHOCTH HAYYHOTO TTO3HAHUSI:

c(hopMUPOBAHHOCTE MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayKd W OOIIECTBEHHOH IPaKTHKH, NMOHMMAaHHEC MaTEMaTHYCCKON HAayKW Kak cgephl YeTOBEUYEeCKOM
JIeSITENIbHOCTH, 3TaroB €€ Pa3BUTHUA WM 3HAYMMOCTH JJIA Pa3BUTHA LMBUIN3AINH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U MaTEMaTHYECKON KyJIbTYpOH KaK CpeACTBOM IO3HAHUSI MUPA, TOTOBHOCTb OCYIIECTBISATD
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESATENLHOCTh MHMBUAYAIbHO U B TPYIIIIE.



METANPEJIMETHBIE PE3YJIBTATBI

IMo3naBaTesibHbIE yHHBEPCAJIbHBIE YUeOHbIE AeiicTBUA

Ba3oBbie Jlornyeckue aeiicTBus:

BBISABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTeMaTH4eCKUX OOBEKTOB, MOHSATHIH,
OTHOILICHUH MEXAY MOHIATUSAMHE, (POPMYIHPOBAThH ONpPEACTICHUS TOHATHH, YCTaHABINBATh CYIIECTBEHHBIN
NpU3HAK KIacCU(PHUKALMN, OCHOBaHUS I 000OILEHHS U CPaBHEHUSI, KPUTEPUH MPOBOTUMOTO aHAIIN3A;

BOCIIPHHUMATh, (OPMYJIHUpOBaTh H  MNpeoOpa3oBBIBaTh CYKICHHSA: YTBEPAUTEIbHBIE H
oTpHLIATeNbHBIE, SANHIUYHBIE, YACTHBIE U O0IUE, YCIOBHBIE;

BBISBIISITH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOpeYns B (pakTax, JaHHBIX,
HaOJMIONEHUSIX W YTBEPKICHMAX, TMpeiaraTb KPUTEPUH JJs BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

JenaTh BBIBOABI C WCIOIB30BAHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUeHHUH 110 aHAJIOTHH;

NPOBOJHUTH CAMOCTOSITENIBHO JOKA3aTeNbCTBA MATEMAaTHUECKHX YTBEPKACHUH (MpsSMble U OT
MPOTHUBHOTO), BBICTPaWBATh APTyMEHTAIMIO, MPHUBOAUTH NPUMEPHl U KOHTPIPHUMEPHI, O0OOCHOBBHIBATDH
COOCTBEHHBIE CYKICHUS U BBIBOJIBI,

BBIOMpaTh croco0 pemieHusl y4eOHOW 3agauu (CpaBHUBATH HECKOJIBKO BapUAHTOB pEIICHHUS,
BBIOMpATH HanboJee MOAXOSMIINHN ¢ YYETOM CaMOCTOSITETIBHO BBIICTICHHBIX KPUTEPUER).

Ba3oBble ucciienoBaTeIbcKkue AeiicTBUA:

UCIIOJIB30BaTh BOIPOCHI KaK HCCIICAOBATEIbCKMH WHCTPYMEHT II03HAHUS, (OPMYJINpOBaTH
BOIPOCHI, (PMKCUPYIOLINE NPOTUBOpPEUNE, MPodIeMy, YCTaHaBIMBaTh UCKOMOE U JaHHOE, (POPMHPOBATH
TUIIOTE3Y, APTYMEHTHPOBATh CBOIO MTO3ULINIO, MHECHHE;

NPOBOJMUTH CaMOCTOSITENILHO CIIAHWPOBAHHBIM SKCIEPUMEHT, MCCIEIOBAHHUE 110 YCTAHOBJICHHUIO
0coOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SBJICHHS, IPOLECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIy
00BbEeKTaMu, SBJICHUSAMH, IPOLIECCAMU;

CaMOCTOSITETIbHO  (POPMYJIHPOBAaTh OOOOWICHHS W BBIBOJBI MO PE3yJIbTaTaM NPOBEAEHHOTO
HaOJIONEHNs, HWCCIEIOBAaHUs, OLICHUBATh JOCTOBEPHOCTh IIOJIyUYEHHBIX pE3yJbTaTOB, BHIBOAOB U
000011IEHHNI;

NPOTHO3UPOBATh BO3MOXHOE PAa3BUTHE MPOIECCa, a TAaKXKE BBIABUIaTh HPEATNOJIONKEHHUS O €ro
PasBUTHHU B HOBBIX YCIOBUSIX.

PaGora ¢ nundopmanueii:

BBIABIIATH AePULINTH MH(OPMAaLUH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha BOIIPOC U AJISI PEIICHUS
3aJ1a4u;

BBIOMpATh MHPOPMALIMIO U3 UCTOYHUKOB Pa3IWYHBIX TUIIOB, aHAJIM3UPOBATH, CUCTEMATU3UPOBAThH
¥ MHTEPIPETHPOBATh HHPOPMALIMIO PA3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;

CTPYKTYpUpOBaTh HH(GOPMALIMIO, NPEACTaBIATh €€ B Pa3iUuHBIX (OpMax, HIUIIOCTPUPOBATH
rpauuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMALIUH IO CAMOCTOSATEIBHO C(HOPMYITMPOBAHHBIM KPUTEPHSM.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE YYeOHbIE A€l CTBUSA

O0meHnmne:

BOCHpI/IHI/IMaTB nu @OpMyanOBaTB Cy)K}IeHI/ISI B COOTBCTCTBUU C YCHOBI/ISIMI/I U LeIIAMHAu 06IIICHI/I$[,
SICHO, TOYHO, FpaMOTHO BBIpa)KaTI) CBOHO TO‘IKy 3peHI/I$I B YCTHI)IX N IHCBMCHHBIX TCKCTaX, JaBaThb
MOSICHEHUS 110 X0y PELICHUS 3a1a4i, KOMMEHTHPOBATh IMOJYYCHHBIH PE3yJIbTaT;

B X0Jie 00CYKIEHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMbI, IPOOIIEMBbI, pelaeMoi
3a/a4yy, BBICKA3bIBaTh HWICH, HAICJICHHBIC Ha IIOMCK PEIICHHS, COIMOCTABIATh CBOU CYXKICHHS C
CY)KICHMSIMH JPYTMX YYacTHHKOB Juajiora, OOHapy)XKUBaTh pa3id4Me W CXOACTBO IO3MLUH, B
KOppeKTHOH (hopMe HOopMYIUPOBATH pa3HOIIACHS, CBOM BO3PAKEHUS;



MPEJCTaBIATh pPE3yNbTaThl pEUIEHMS 3aJadd, OJKCIEPHUMEHTa, HCCIEAOBaHUA, IPOEKTa,
CaMOCTOSITETIbHO BBIOMPATh (OpPMAT BBICTYIUICHHS C YY€TOM 3aJad Npe3eHTallMd U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe yHHBepCATbHBIE YUeOHbIe AeiicTBUSA

Camoopranuzaums:

COCTaBIISITh IUIAH, aJlTOPUTM pEIICHHS 3a/1a41, BEIOUpATh CIOCO0 pelIeHHs ¢ YIETOM UMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
y4ETOM HOBOW WHGOPMAITUH.

CaMOKOHTPO/Ib, IMOLMOHAJILHBIN HHTE/JIEKT:

BJIaJCTh HAaBBIKAMH II03HABATENLHONW pe(UIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX ICHCTBUU H
MBICIUTENIFHBIX TIPOLECCOB, WX PE3YylbTaTOB, BIAJETh CHOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOIIS
npoliecca 1 pe3yibTara peleHrs MaTeMaTHYecKOH 3a1auu;

MMpeABUACTL TPYAHOCTH, KOTOPLIC MOT'YT BOBHUKHYTH IIPpHU PCIICHUUN 3aJa41, BHOCUTH KOPPCKTUBLI
B JACATCIIBHOCT HAa OCHOBC HOBBIX O6CTO$ITCJ'H)CTB, JaHHBIX, HaﬁHeHHbIX OIHI/I6OK, BbISIBJICHHBIX
TPYHOCTEM;

OLICHUBATHL COOTBCTCTBUC PE3YyJIbTaTa LCIU U YCIOBUAM, O6T>SICH$ITI) NPpUYNHBI JOCTWIKCHUA WIIN
HEIOCTH)KECHUS PE3YIbTATOB ACATENLHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 MHAMBHIYANbHOU paboThl IPU PEIICHUH
y49eOHBIX 337a4, IPUHAMATh IelTb COBMECTHOH NEATENbHOCTH, IJIAHMPOBATH OPTraHU3aI[MI0 COBMECTHOU
paboThl, pacmpenensaTh BUABI pabOT, JOTOBApHBATHCA, OOCYXKIATh MpOIECC M Pe3yiabTaT padOTHI,
0000111aTh MHEHHS HECKOJIBKUX JTIOIEH;

y4acTBOBATh B TPYIIOBBIX popMax paboThl (00CYX ACHUS, 0OMEH MHEHHA, «MO3TOBBIE IITYPMBD»)
W WHBIE), BBHIOJHATH CBOK 4YacTh pabOThl M KOOPIAMHHPOBATH CBOM JEHCTBHA C JAPYTUMH UICHAMHU
KOMAaH/Ibl, OI[EHHBATh KA4eCTBO CBOETO BKJIa/a B OOIIUIl MPOIYKT O KPUTEPHUSIM, CPOPMYITHPOBAHHBIM
Y9aCTHUKAMH B3aUMOJICHCTBHSL.

INPEJMETHBIE PE3YJIBTATBI

K kon1y o0yuenus B 10 ki1acce o0yJaromuiics OJYYHT CIETYIOIINE TPeAMETHBIE Pe3yIbTaThI 110
OTNIENBHBEIM TeMaM paboueil TporpamMmbl y4eOHOro Kypca «Anredpa W Hadala MaTeMaTHYeCKOTO
aHaIIN3ay:

Yucaa v BLIYHCIIEHUS

CBOOOHO OIEPUPOBATh MOHATHAMHU: PAIIMOHAIBHOE YMCIIO, OECKOHEYHAs MepHonYecKas Apoos,
MPOLICHTHI, UPPALMOHAIBHOE YHUCJIO, MHOXECTBA PAIMOHAJBHBIX M JEUCTBUTENBHBIX YHUCET, MOMAYJb
JICUCTBUTEIILHOT'O YHCIIa;

MPUMEHSATH JPOOU U MPOLEHTHI JJIs PEIICHUS TPUKIIAJHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciell 3HaHu!
U pealIbHOM XKU3HU;

MIPUMEHSTH TPUOTHKEHHBIE BEIYUCIICHUS, TIPABIIIA OKPYTJICHHUS, PUKHUIKY U OICHKY pe3yibTaTa
BBIYHCJICHHI;

CBOOOJTHO OTIEPUPOBATH TIOHATHEM: CTEIICHH C IICJIBIM TTOKA3aTeIeM, UCIIOIB30BaTh MOIXO IS0
(dhopMy 3anucu AeUCTBUTEIILHBIX YHUCEN IS PEIICHUS MPAKTHUYESCKUX 3a/1a4 U MTPEICTABICHUS JaHHBIX;

CBOOOIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPaIbHON CTEIICHH;

CBOOOJTHO OTIEPUPOBATH MTOHATHEM: CTETICHD C PAIMOHAIEHBIM TIOKA3aTeIIeM;

CBOOOHO OIEPHUPOBATH MOHATHAMHU: JIOTAPU(PM YHUCIIA, TECATHUHBIC U HATYpajbHbBIC JIOrapu(MBbI;

CBOOOJTHO OIIEPUPOBATH MTOHATHAMHU: CHHYC, KOCHHYC, TAHTEHC, KOTAHT€HC YUCIIOBOTO apTyMEHTa,

OTIEpUPOBATH MOHITHSIMH: ApKCHUHYC, apKKOCHHYC U apKTAHTCHC YHUCIOBOTO apryMEHTa.



YpaBHeHNs 1 HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCHUIIbHEBIC
YpaBHEHUS U YpaBHEHUA-CIEACTBHS, PABHOCWIBHbBIE HEPABEHCTBA,;

NPUMEHSATh Pa3iUYHbIe METOJBl PEIICHHs PalMOHATBHBIX M JAPOOHO-PAlMOHANBHBIX YpaBHEHUH,
MPUMEHATh METOJ UHTEPBAJIOB JIsI pEILICHUS] HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMH: MHOTOYJICH OT OJHOW MEPEMEHHOW, MHOTOWIEH C LEJIBIMH
ko3 puLmeHTaMH, KOPHM MHOTOWICHA, IPUMEHATh JIeICHUE MHOTOWICHa Ha MHOTOYIIEH C OCTaTKOM,
teopeMmy besy u reopemy Buera ans pernenus 3anay;

CBOOOJHO ONEpPUPOBATH MOHATHSMH: CHUCTEMa JHMHEHHBIX YpaBHEHMH, MaTpuIa, ONpPEAETHTENb
MaTpulpl 2 X 2 M ero reoMEeTpUYECKHUi CMBICH, HCIONb30BAaTh CBOMCTBA OMNpeneiauTeds 2 X 2 aus
BBIUMCIIEHHS €r0 3HAu€HHs, MPUMEHATh ONpPENENUTENN AJI PELIeHHUs CHUCTEMbI JMHEWHBIX YpaBHEHMH,
MOJIEIMPOBaTh peajbHbIE CHUTYallUH C I[IOMOINBIO CHUCTEMBl JIMHEHHBIX YypaBHEHWM, HCCIeA0BaTh
MOCTPOEHHBIE MOJIEM C TOMOIIBI0 MAaTpHUIl U OINpeAenuTesel, HMHTepHpeTHpOBaTh IOTYyYEHHBIN
pe3yIbTar;

WCIIOJIb30BaTh CBOWCTBA JCHCTBHH C KOPHIMH JIJIsl TPeoOpa3oBaHMs BBIPaKCHH;

BBITIOJTHATE MPe0Opa3oBaHMsl YHCIOBBIX BBIPAKEHUH, COJEPKAIIMX CTENICHW C PaldOHaIbHBIM
MIOKa3aTeNEM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(MoB Uit IpeoOpa3oBaHusl TOTapuPMHUECKUX BBEIPAKCHUI;

CBOOOJHO OIEpUPOBATh MOHSATHAMHU: HPPALMOHANBHBIC, TOKa3aTelbHbIE W JIOTapu(pMHUYECKHE
ypaBHEHUS, HAXOAUTh UX PELIEHHUS C MOMOIIbIO PAaBHOCHIIBHBIX MEPEX00B WM OCYLIECTBIISAS MPOBEPKY
KOpHEH;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETPUIECKHE (bopmybl 10 peoOpa3oBaHus
TPUTOHOMETPUYIECKUX BBIPAKEHU;

CBOOOJHO ONEPHPOBATH MOHSITHEM: TPUTOHOMETPHUYECKOE YpaBHEHUE, IPUMEHATh HEOOXOIMMBbIE
(bopMyJIBI IS pelIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPAaBHEHHH;

MOJIENIUPOBATh pEalbHbIC CUTYyallMd Ha S3bIKE AIreOpbl, COCTaBJIATH BBIPAXKEHUS, YPaBHEHHMS,
HEPABEHCTBA 10 YCJIOBHIO 33/1aYM, MCCIIEIOBATh IOCTPOEHHBIE MOJEIHM C HCIOJB30BAaHUEM ammapara
anreOpsl.

DOyHKIUM U TpaduKm:

CBOOOJHO ONEpPHUPOBATH MOHATHUAMH: (YHKLUS, CIIOCOOBI 3aaHusl (GYHKLUMH, B3aMMHO OOpaTHbIE
¢byHKuuY, KOMmo3uuus GYHKUUH, Tpaduk (YHKUWHM, BBIIOJHATH 3IEMEHTapHbIE NPeoOpa3oBaHUs
rpadukoB QyHKIHI;

CBOOOJHO OINEpHUPOBaTh MOHATHAMM: O0JACTh OINpeleNiCHUs W MHOXECTBO 3HAYCHUH (YHKIIUH,
HyJM QYHKLIWH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATH HMOHATHUAMH: YETHBIE W HEUYETHBIC (PYHKUHMH, HEepHOAWYecKHe (YHKIUH,
NPOMEXYTKM MOHOTOHHOCTH (YHKLIWH, MaKCUMyMbl M MHUHMMYMbl (yHKIMH, HauOoJsipliee |
HanMeEHbIlIee 3HaYeHNEe PYHKIMH Ha TPOMEKYTKE;

CBOOOJHO ONEPHPOBATH MOHATHUSAMU: CTENICHHAs: QYHKIMS ¢ HATYPalIbHBIM M LIEJIBIM IIOKa3aTeleM,
rpauK CTENeHHOW (QYHKIMHU C HATYpaJIbHBIM M LIEJNbIM IOKa3aTeneM, rpaduK KOpHs N-0il CTENeHU Kak
(GyHKIIMM 00paTHOW CTENIEH! C HATYPaJIbHBIM MTOKA3aTeleM;

OTIEpPUPOBAaTh MOHATUIMHU: JIMHEWHAs, KBaJpaTHYHAsl U JPOOHO-THMHEIHAS (YHKIUH, BBITOIHSITH
3JIEMEHTAPHOE MCCIICI0OBAHNE M IOCTPOCHNE UX TPA(UKOB;

CBOOOJTHO ONIEpUPOBATH IMOHATHSIME: TIOKa3aTeNbHas U Jiorapupmudeckas GyHKIIUU, UX CBOWCTBA
1 TpaduKH, UCIIONB30BaTh MX TPaQUKH IJIs pEIIeHNs] YpaBHEHH;

CBOOOJHO  ONEpUPOBaTh IOHSATUAMHU: TPUTOHOMETPHUYECKAss OKPYXKHOCTb, OIpeJesIeHHe
TPUTOHOMETPUUECKUX (YHKIHUI YMCIOBOro apryMeHTa;

UCIIOJIb30BaTh rpaduku GyHKIMI UIS MCCIEeOBaHMS MPOIECCOB U 3aBHCUMOCTEH IPU PEIICHUN
3a7a4 U3 OPYrux y4eOHBIX MPEIMETOB U pealbHON KHU3HH, BRIPAXKaTh (OPMYTIaMHU 3aBUCHMOCTH MEXIY
BEJIMYNHAMY;



Hauana MaTeMaTH4ecKOro aHajamu3sa:

CBOOOJHO ONEPUPOBATh TIOHATHUSAMHU: apuUpMETHUYECKas M TI'eOMETpHUYECKas IMpOrpeccus,
OCCKOHEYHO yOBIBAOINAsl TEOMETPUYECKasl POTPECCHs, TMHEHHBIN M SKCIIOHCHIIMAIBHBIN poCT, (hopMyJia
CJIOKHBIX MIPOILIEHTOB, UMETH MPECTaBICHUE O KOHCTAHTE;

HCIIOJIb30BaTh MPOTPECCUU IS PEIICHUS PEATbHBIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOOIHO ONEPUPOBATH TOHSTUSIMU: MOCJIEI0BATEIBHOCTb, CITOCOOBI 3aJaHUS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE U OrPAHMYEHHBIC IOCIEIOBATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKICHHUS MATEMAaTHYCCKOTO aHAJIN3a KaK aHaIn3a OECKOHEUHO MaJIbIX;

CBOOOHO OTIEPUPOBATH MOHATUSAMU: HEMIPEPHIBHBIC (DYHKITMH, TOUYKH pPa3pbiBa rpaduka QyHKIINY,
ACHMIITOTHI Tpaduka GyHKIUH;

CBOOOJHO ONEPUPOBATH MOHITHEM: (DYHKIIMS, HEMPEPBhIBHAS Ha OTPE3Ke, NMPUMEHATH CBOWCTBA
HENPEPBIBHBIX (D)YHKIIHIA JUIs PEIICHYS 3a/1a4;

CBOOOJHO ONEPUPOBATh MOHATHAMM: TepBas W BTOpas MPOU3BOJHBbIC (DYHKIUM, KacaTeiabHas K
rpaduKy GyHKIUH,

BBIYKCIISITh TIPOU3BOIHBIC CYMMBI, TPOU3BEICHUS, YaCTHOI'O M KOMIIO3UIIMU ABYX (DYHKIUH, 3HATH
MIPOU3BOHBIC 3JICMCHTAPHBIX (DYHKITHIA;

UCIIOJIb30BaTh TEOMETPHUYCCKUIN M (PU3MUSCKUI CMBICIT IIPOM3BOIHOM JIsl pEeIICHUs 3a/1a4.

MHokecTBA U JIOTHKA:

CBOOOIHO OTIEPUPOBATH MTOHATUSIMHU: MHOXKECTBO, OIICPAIIMK HaJl MHO)KECTBAMHU;

HCIIOJb30BaTh TEOPETUKO-MHOYKECTBEHHBIN ammapar JUisi ONHCAaHUsS PEAbHBIX IPOLIECCOB U
SIBIICHUH, TIPH PEIICHUH 33/1a4 U3 IPYTUX YIEOHBIX PEAMETOB;

CBOOOZHO OIEPHPOBATh TMOHATHAMH: OTpEIENIEHUE, TeopeMa, YpaBHEHHE-CIIEICTBHE, CBONCTBO
MaTeMaTHYeCKOro 00BEKTa, JOKa3aTebCTBO, PABHOCHIILHBIC YPAaBHEHMS 1 HEPABEHCTBA.

K kon1y o0ydenus B 11 ki1acce o0yJarOmuics MOTYYHT CIETYIONINE TTPEAMETHBIE Pe3yIbTaThI 110
OTIIENBHBEIM TeMaM paboueil TporpamMmbl y4eOHOro Kypca «Anredpa W Hadala MaTeMaTHYeCKOTO
aHaIIN3a:

Yuciaa v BLIYHCIIEHUS

CBOOOJHO OIEPHPOBATH MOHATUSAMU: HATYypaJbHOE U II€JI0€ YHCIO, MHOXKECTBA HATYpalbHBIX U
LEJIbIX YUCEIN, UCIOIb30BaTh NpU3HAKU JenumocTd Henbix uyncena, HOJ nu HOK HaTypanbHBIX uncen s
pelieHus 3a1a4, MPUMEHTh anropuT™ EBkinna;

CBOOOJHO ONEpUPOBaTH IMOHATHEM OCTaTKa 10 MOAYJIO, 3allMChIBATh HATypajbHBIE YUCIIA B
Pa3IMYHBIX TIO3UIMOHHBIX CHCTEMaX CUUCIICHUS,

CBOOOZHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMILIEKCHBIX YHCEl,
MPEJICTABIATh KOMIUICKCHBIE YHUCIIAa B aireOpandeckoil W TPUTOHOMETPUYECKOW (opme, BBIMOIHATH
apudMeTHYecKue onepaIuy ¢ HUMH U U300pakaTh Ha KOOPMHATHOM IIIOCKOCTH.

YpaBHeHNs 1 HepaBeHCTBA:

CBOOOJHO OIEPUPOBATh TMOHATHSAMU: HPPALNMOHATBHBIE, TOKA3aTelIbHbIE U JIOTAPHU(PMHUUECKUE
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C TOMOILIBIO PABHOCUIIBHBIX EPEXO0JIOB;

OCYIIECTBIISATH 0TOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPUIECKOTO YPAaBHECHHS,

CBOOOJTHO OTIEPUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IIPUMEHSITH HEOOXOIMMEIE
(G opMyJIbI TS PELICHUS] OCHOBHBIX THITIOB TPUTOHOMETPHUUECKUX HEPABCHCTB;

CBOOOJTHO OMEpUPOBATh MOHITHSIMH: CHCTEMa W COBOKYITHOCTh YypPaBHCHHHA ¥ HEPABEHCTB,
PaBHOCWIIHHBIC CHCTEMBI W CHCTEMBI-CIICJCTBUS, HAXOJIWUTh PEIICHHMS CHUCTEMBI M COBOKYITHOCTEH
paIMoOHAIBHBIX, HPPANMOHAIBHBIX, TIOKA3aTEIHHBIX M JIOTAPUGDMUUIECKUX YPAaBHEHNUH U HEPABCHCTB;

pemars  paluOHAIBHEIE, HppanroHaIbHBIC, TOKa3aTeNbHbIE,  JIOTApU(OMHUECKHE |
TPUTOHOMETPHUIECKHIE YPABHCHIS M HEPABEHCTBA, COIECPKAIINE MOIYIIH U ITApaMEeTPHI;

MPUMEHATh Tpadudeckue METOABI IS PEIICHUS yPaBHCHHH W HEPAaBEHCTB, a TakKe 3aaad C
rmapamMeTpaMu;



MOJEIMPOBATh peajbHbIe CUTYallMd Ha S3bIKE alreOpbl, COCTABIATh BBIPAXKCHUS, YPaBHEHHS,
HEpaBEHCTBA U MX CHUCTEMBI M0 YCIIOBHUIO 3aJauH, HCCIEAOBATh MOCTPOSHHBIE MOJIENIN C UCTIOJIb30BAHUEM
amnmapara anreOpbl, HHTEPIPETHPOBATh MOJyYSHHBINH Pe3yIbTar.

DOyHKIUH U TPaAPUKH:

CTPOUTH TpaQuKH KOMIO3ZUIHMH (PYHKIHMH C TIOMOLIBIO 3JIEMEHTAPHOTO HCCIEJOBAHUS M CBOICTB
KOMITO3UIIMHY ABYX (YHKIUIA;

CTPOUTH TEOMETPUUECKHE 00pa3bl ypaBHEHUH 1 HEPABSHCTB Ha KOOPAMHATHOHN MJIOCKOCTH;

CBOOOJHO OTIEPUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPUIECKUX (QYHKIIHII;

NPUMEHATH GYHKIUH JJI1 MOACTUPOBAHUS U UCCIECIOBAaHHS PEATBbHBIX IPOLECCOB.

Hauasia maTeMaTH4ecKoro anajauza:

UCIIOJIb30BaTh MPOU3BOJHYIO JUISL UCCIENOBaHUS QYHKIMHA HA MOHOTOHHOCTD M 9KCTPEMYMBI;

HaXOJIUTh HanOOJbIlIee U HAMMEHbIIIee 3HaUeHUsI (DYHKIIUU HENMPEPHIBHON Ha OTPE3Ke;

WCIIOJIb30BaTh MPOU3BOAHYIO TS HAXOKACHUS HAWITYUIIErO pelleHNs B IPUKIaJHBIX, B TOM YHCIIE
COLMANILHO-PKOHOMHYECKHUX, 3a/lauax, JUIsl ONpeJelieHHss CKOPOCTH M YCKOPEHHs Mpoliecca, 3aJaHHOTO
(hopMmyJioii niK rpaduKoMm;

CBOOOJHO OIEpUPOBATh MOHATHSIMU: MEPBOOOpa3Has, ONPENeNEHHBI WHTErpai, HaXOJUTh
nepBOOOpa3HbIE AIEMEHTAPHBIX (QYHKIMH U BEIYUCIISATH HHTErpant 1o ¢popmyie Herorona-Jleiibnuna;

HaXOJUTh TUIOIIAN TIOCKUX GUTYP M 0OBEMBI TEJT C TOMOIIBIO HHTETPaIa;

UMETh TMpPEACTaBICHHE O MAaTeMaTH4ecKOM MOJICIMPOBAaHMM Ha TMPHUMEPE COCTaBIICHUS
I QepeHInaNbHBIX ypaBHEHUI;

peliath NpPUKIAagHbIE 3aJadyd, B TOM 4YHCIE COLHAIBbHO-3KOHOMHYECKOro M (hU3ndeckoro
XapakTepa, CpeACTBaMH MaTeMaTHYECKOT0 aHAIN3a.



TEMATUYECKOE IIVIAHUPOBAHUE
10 KJIACC

Ne HanmeHoBaHue pa3aeioB H TEM KosmuecTBO yacos
JyekTpoHHbIe (LM (pPOBLIE) 00pa3oBaTe/IbHbIE
n/n NMPOrpaMMBel Koutpoannbie | IlpakTuueckue
Bcero pecypcbl
padoTsI padoThI

MHOXeCTBO ACHCTBUTELHBIX YHCEL.

1 O 28 1 https://resh.edu.ru/subject/16/
ypaBHEeHHUs ¥ HepaBeHCcTBa. CHCTEMBI
JINHEUHBIX YpaBHEHUI
Apudmernueckuii KOpeHb N-0i

2  crenenu. CoiicTBa U rpadMK KOPHS 11 1 https://resh.edu.ru/subject/lesson/5498/start/272542/
N-0¥ CTENEeHH.
Oyukiyu u rpadpuku. CreneHHas

3 | (yHKIUA C HETBIM OKA3aTEIIEM. 19 1 https://resh.edu.ru/subject/lesson/1559/start/
UppannoHanbHbie YpaBHEHHS
[lokazarenbHast GyHKIHSL. ) .

4 ToKasaTebHbie ypaBHEHMS 10 1 https://resh.edu.ru/subject/lesson/3841/start/225573/

5 Jlorapupmuyeckast QyHKIHS. 18 1 https://resh.edu.ru/subject/lesson/3834/start/198687/
JlorapupmMudeckue ypaBHEHUS

6 TpuUroHOMETpHUECKHE BBIPOKEHHS U 21 1 https://resh.edu.ru/subject/lesson/4324/start/199618/
ypaBHEHUS

https://resh.edu.ru/subject/lesson/5223/start/326717/

7  TlocnemoBaTeNbHOCTH U MPOTPECCUU 5

8 Henpeprisribie QysKiy. 19 1 https://resh.edu.ru/subject/lesson/4923/conspect/200979/
[IpousBoanas

9 [ToBTOpenwue, o6o0IIeHNE, 5 2
CHCTEMaTH3aIMs] 3HAHUH

OBIIEE KOJIMYECTBO HACOB T10 136 9 0

ITPOT'PAMME



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/1559/start/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/4923/conspect/200979/

11 KJIACC

KoangecTBo yacoB

Ne HanMeHoBaHue pa3jaejioB U TeM DJIeKTpOHHbIe (M (ppoBLIe) 00pa3oBaTeJbHbIE
n/n MPOrpaMMbl Bcero Km;l%(::;:"’le HpapI;Tﬁl:)‘iiclKHe pecypcsl
1 HCCHCHOBaH?e (ymxipii ¢ momorpio 22 1 https://resh.edu.ru/subject/lesson/6115/train/36354/
[IPOU3BOIHOM
2  TlepBooOpa3Hasi 1 UHTETpall 12 1 https://resh.edu.ru/subject/lesson/4163/main/39120/
I'paduku TPUTOHOMETPHUYECKHX
3 | ¢yukmii. TpUrOHOMETPHYECKHE 14 1 https://resh.edu.ru/subject/lesson/4738/start/200420/
HCPaBCHCTBA
4 VIppaiHoHasbHbic, MOKasaTeILHEIE 1 24 1 https://resh.edu.ru/subject/lesson/4155/conspect/38783/
sorapu()MUYECKIEC HEPABEHCTBA
5 | KoMIutekcHbIe ynciia 10 1 https://resh.edu.ru/subject/lesson/4115/main/149109/
6  HarypanbHble U IIeJIbIe YnCTa 10 1 https://resh.edu.ru/subject/lesson/4730/main/149077/
Cucremel palluOHaJIbHBIX,
7  WppAIMOHAIBHBIX MTOKA3aTSIbHBIX U 12 1 https://resh.edu.ru/subject/51/
Jiorapu(MUYECKUX ypaBHEHUM
8 | 3amaum c mapameTpaMu 16 1 https://resh.edu.ru/subject/lesson/1980/main/
9 Hosropente, 0606meHPje’ 16 2 https://resh.edu.ru/subject/51/
cucreMarui3anusa 3HaHNnU
OBUIEE KOJIMYECTBO YACOB I10 136 10 0

[NPOIT'PAMME



https://resh.edu.ru/subject/lesson/6115/train/36354/
https://resh.edu.ru/subject/lesson/4163/main/39120/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4155/conspect/38783/
https://resh.edu.ru/subject/lesson/4115/main/149109/
https://resh.edu.ru/subject/lesson/4730/main/149077/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/1980/main/
https://resh.edu.ru/subject/51/

Tema ypoka

MHO)KGCTBO, Oornepanuvn Haq
MHO>ECTBAMH U UX CBOICTBa

Bcero

IIOYPOYHOE INTAHUPOBAHUE
10 KJIACC

KoaunuecTBOo yacoB
Jdara

DJIeKTPOHHBIEe U GPOBLIE 00PA30BaATEILHBIE PECYPCHI
— p uudgp p pecyp

Kontpoabubie IlpakTuueckue
padoThI padoThI

https://resh.edu.ru/subject/lesson/6061/main/

Huarpammel Ditnepa-Benna
IIpuMeHeHne TeopeTuKo-
MHO’KECTBEHHOT'O anmapara
JUTS peLIeHUs 3a1a4

PanmonansHBIC YnCHA.
OOBIKHOBEHHBIE K
JECSATHYHBIC IPO0H,
MIPOLICHTHI, 0ECKOHEUHBIC
MIEPHOAMYECKUE TPOOH

PanmonansHBIC YnCna.
OOBIKHOBEHHBIE K
JeCSITUYHBIE 1pO0H,
MPOLIEHTHI, 0ECKOHEUHBIC
MIEPHOANYECKUE IPOOH
[Ipumenenune npobeit u

MPOLIEHTOB JUISl PELIEHUS
MPUKJIaJAHBIX 3a1a4

https://resh.edu.ru/subject/lesson/2914/main/

https://resh.edu.ru/subject/lesson/6847/start/237920/

[Mpumenenue npobeit u
MIPOIICHTOB TSI PEIICHUS
MIPUKJIATHBIX 33124
Jle¥icTBUTEIBLHBIC YHCIIA.

ParnmonansHbIe U
HppaOHATLHBIC YUCITA

https://resh.edu.ru/subject/lesson/4730/main/149077/

ApudmeTryeckue orepanyu ¢
HeﬁCTBHTeHBHBIMH qucjiaMun

10

Moyinb 1€MCTBUTENBHOIO
YHCJIa U €ro CBOMCTBA



https://resh.edu.ru/subject/lesson/6061/main/
https://resh.edu.ru/subject/lesson/2914/main/
https://resh.edu.ru/subject/lesson/6847/start/237920/
https://resh.edu.ru/subject/lesson/4730/main/149077/

11

12
13

14

15

[TpubnmkEHHBIC BHIYNCIICHHS,
[IpaBUjia OKPYIJICHUS,
MIPUKHUIKA U OLICHKA
pe3ynbTaTa BBIYMCICHUN

ApudmMeTnueckas Iporpeccus
I'eomeTpuyeckas mporpeccus

Beckoneuno yosiBaromas
reoMeTpuyecKas Iporpeccus
Cymma GecKoHEeuHO
yOBIBaIOIICH T'€OMETPUICCKOMH
MIPOrpeccuu

https://resh.edu.ru/subject/lesson/2004/main/
https://resh.edu.ru/subject/lesson/2007/main/

https://resh.edu.ru/subject/lesson/4730/conspect/149072/

16

17

18

OcHOBHBIE MCTO/bI PCIICHUA
LENBIX U APOOHO-
panMoOHaJIBHBIX YPaBHEHHUH U
HEPABEHCTB

OCHOBHI)IC MCTO/bl PCIICHUA
LEJBIX U APOOHO-
panroOHaIbHBIX YPAaBHEHHUI U
HEPABEHCTB

OCHOBHBIE METObI PEILICHUS
LETBIX U IpoOHO-
pallMOHANIBHBIX YPABHEHUN U
HEPABEHCTB

https://resh.edu.ru/subject/16/

19

MHoro4jieHbl OT OJTHOH
nepeMeHHoil. [lenenue
MHOTOWICHA Ha MHOTOYJICH C
octaTkoM. Teopema besy

https://resh.edu.ru/subject/lesson/5298/conspect/326968/

20

21

22

MHOTOYJICHBI € LIEIBIMU
koadpunmentamu. Teopema
Buerta

Pemienue cuctem TMHEUHBIX
YpaBHEHUH

Pemrenue cuctem NTMHEUHBIX
YpaBHEHUH

https://resh.edu.ru/subject/lesson/1552/main/

https://resh.edu.ru/subject/lesson/7276/start/

23

Pemenue npukiagHbIx 3a7a4 C

https://resh.edu.ru/subject/lesson/1146/



https://resh.edu.ru/subject/lesson/2004/main/
https://resh.edu.ru/subject/lesson/2007/main/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/lesson/5298/conspect/326968/
https://resh.edu.ru/subject/lesson/1552/main/
https://resh.edu.ru/subject/lesson/7276/start/
https://resh.edu.ru/subject/lesson/1146/

MIOMOILBIO CUCTEMBI
JINHEUHBIX YPABHEHUI

24

25

Pemenue npuxiaaHeIx 3a1a4 ¢
MIOMOILBIO CHCTEMBI
JINHEUHBIX YPaBHEHUI

Martpuiia cuCTEMBI JIMHEHHBIX
ypaBHeHHUH. Onpeaenurens
MaTpHULbI 2X2, ero
FeOMETPHUUYECKUI CMBICI U
CBOMCTBA; BEIYHCIICHHUE €TO
3Ha4YCHUA

26

27

OnpenenuTensb MaTPUIILI 2X2,
€ro reoOMeTpUYECKUI CMBICI U
CBOMCTBA; BEIYHCIICHHE €T0
3HAYCHUSA

[IpuMeneHue onpenenurens
JUIS pEeILIEHUs] CUCTEMBI
JINHEHWHBIX YPABHEHUI

28

KonTpoannas padora:
«PanmnoHaIbHbIC YPaBHEHUS
" HepaBeHcTBA. CHCTEMBbI
JINHEHHBIX YPaBHEHHUII»

29

Apudmernueckuii KOpeHb
HAaTypaJIbHOM CTEIEHU U €ro
CBOICTBa

https://resh.edu.ru/subject/lesson/5498/start/272542/

30

31

ApudmeTnueckuit KOpeHb
HaTypaJIbHOM CTENIEHH U €T0
CBONCTBa

[TpeobpazoBaHUs YUCITOBBIX
BBIPAKEHUMH, COIEpIKALLINX
CTENEHH U KOPHHU

https://resh.edu.ru/subject/lesson/1975/main/

32

33

[IpeoOpazoBaHus YUCIOBBIX
BBIpaXKEHUM, COAEPKAILIUX
CTEIIEH! U KOPHHU

[IpeoOpazoBaHus YUCIOBBIX



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/1975/main/

BI;Ipa)KCHI/Iﬁ, CoACpKalux
CTCIICHU U KOPHU

34

Crenenb ¢ paruoHaIbHBIM
oKa3aTeJieM U €€ CBOICTBa

https://resh.edu.ru/subject/lesson/4729/conspect/159012/

35

36

37

Cremnens ¢ paruoHaIbHBIM
oKa3aTeJieM U €€ CBOMCTBa

Crerens ¢ parmoHaTbHBIM
roKaszarelyieM U e€ CBOICTBa

CgoiicTBa 1 TpaduK KOpPHS n-
Oli CTeTeHH KaK (PyHKIUH
00paTHOI CTeNeHH ¢
HATypalbHBIM MTOKA3aTeNIeM

https://resh.edu.ru/subject/lesson/1558/main/

38

CgoiicTBa 1 rpaduk KOpHS n-
O cTeneHn KaK PyHKINU
00paTHOI CTeNeHH ¢
HaTypaJbHBIM IIOKAa3aTCJIEM

39

40

41

42

43

KonTpoannas padora:
«Apu(pMeTHUEeCKU KOPEHb.
CaoiicTBa M rpauK KOpPHsS
N-oii cTeneHmw»

OyHKISA, CIOCOOBI 3aTaHUS
¢yHkumu. BzanmHo oOpaTHbIE
¢ynkuun. Komnosuuus
hyHKIHI

I'paduk byHKIIN.
OneMeHTapHbIe
npeoOpa3oBaHus TpaguKoOB
byHKIHIA

Ob6nacte onpeaeseHus u
MHO€ECTBO 3HAaYCHUH
¢bynkunu. Hymu dyHknmu.
[IpomexxyTku 3HaK
MOCTOSIHCTBA

YETHEIE U HEUETHBIE
¢dbyskun. [lepuoanueckue

https://resh.edu.ru/subject/lesson/5175/conspect/326684/

https://resh.edu.ru/subject/lesson/6124/conspect/38969/

https://resh.edu.ru/subject/lesson/2569/main/



https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/1558/main/
https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://resh.edu.ru/subject/lesson/6124/conspect/38969/
https://resh.edu.ru/subject/lesson/2569/main/

¢ynkuun. [IpomexyTku
MOHOTOHHOCTHU (pYHKIIUH

44

45

MakcuMyMBI © MUHUMYMBI
¢byaxmn. Hanbonpmee n
HaMMeHbIIIee 3HaYCHNE
(hyHKITMH Ha TIPOMEKYTKE

JIuHeiHas, KBagpaTU4yHas u
JPOOHO-TTMHEHHAS (DYHKITUH

https://resh.edu.ru/subject/lesson/6115/additional/36374/

https://resh.edu.ru/subject/lesson/5175/conspect/326684/

46

47

DneMeHTapHOE HCClIeI0BaHNE
U TIOCTPOEHHUE TPaPHUKOB ITHX
GbyHKIHIA
DJIeMEHTapHOE UCCIEI0BAHUE
¥ TIOCTpOeHHE TPadUKOB ITUX
GyHKIMI

https://resh.edu.ru/subject/lesson/4016/conspect/225681/

48

49

50

51

52

CreneHs ¢ IEeIBIM
nokasarejieM. buaoMm
HrroTona

CreneHs ¢ 1EIIBIM
noka3areiieM. buaom
Hriotona

CrenenHast QyHKIUS C
HaTypadbHBIM U IEITBIM
nokaszareiieM. E€ cBolicTBa n

rpaduk
PaBHOCWIIbHBIE ypaBHEHHS

WppaunonaibHble ypaBHEHUSL.

OCHOBHBIE METO/IbI PEILIEHHS
HPPALMOHAIBHBIX YPABHEHUN

https://resh.edu.ru/subject/lesson/5176/conspect/225517/

https://resh.edu.ru/subject/lesson/5540/conspect/326999/

https://resh.edu.ru/subject/lesson/3798/main/159142/

https://resh.edu.ru/subject/lesson/5569/conspect/159262/

53

54

HppauuoHansHble ypaBHEHUS.

OCHOBHBIE METO/IBI PETIEHUS
HUppalMOHAIbHBIX YPaBHEHUN

UppaunonaibHble ypaBHEHUSL.

OCHOBHBIE METO/IbI PELLIEHUS
HPPALMOHAIBHBIX YPABHEHUN

55

PaBHOCHIBHEIC NEpEXoJbl B



https://resh.edu.ru/subject/lesson/6115/additional/36374/
https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://resh.edu.ru/subject/lesson/4016/conspect/225681/
https://resh.edu.ru/subject/lesson/5176/conspect/225517/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/3798/main/159142/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/

pELICHUH UPPAaLMOHAIBHBIX
YpaBHEHUI

56

57

PaBHOCHIIBHBIE IEPEXO/IBI B
peLIeHUH UPPALUOHAIBHBIX
YpaBHEHUI

PaBHOCHIIBHBIE TIEPEXOIBI B

pELICHUH UPPAaLMOHAIBHBIX
YpaBHEHUI

58

KonTpoannas padora:
«Crenennas ¢pynkuus. Eé
cBolicTBa M rpaduk.
HppanuonanbHbie
YPABHEHUS»

59

[TokazarenbHas GyHKIMS, €
CBOWCTBa U TpaduK

https://resh.edu.ru/subject/lesson/3841/start/225573/

60

61

62

[TokazarenbHas GyHKIWMS, €
CBOWCTBa U TpaduK

[loxazarenbHas GyHKIHS, €
CBOWCTBa U TpaduK
Hcnonb3oBanue rpaduka
(GYHKIWY JUTS pelIeHust
YpaBHEHUH

https://resh.edu.ru/subject/lesson/5175/main/

63

64

Hcnonws3oBanue rpaduka
(YHKIMH JUTS peTeHUs
YpaBHEHUI

Iloka3zarenbHbIe YpaBHCHUA.

OcHOBHEBIE MCTO/Ibl PCIICHUA
[I0Ka3aTEJIbHBIX YPABHEHUI

https://resh.edu.ru/subject/lesson/5627/conspect/159320/

65

66

ITokaszaTenbHbIE YpaBHEHUS.
OcHOBHEBIE METO/IbI PCIICHUA
[TOKAa3aTeNNbHbIX YpaBHEHUM

Iloka3zarenbHbIC YpaBHCHUA.

OCHOBHBIE METO/IbI PEILIEHUS
[10Ka3aTEJIbHBIX YPABHEHUI

67

ITokaszaTesbHBIE YPAaBHEHUS.



https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5175/main/
https://resh.edu.ru/subject/lesson/5627/conspect/159320/

OcHOBHEBIE MCTO/Ibl PCIICHUA
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

KonTpoannas padora:
«Iloka3zarenbHass QyHKIUA.

68
IMoka3aresibHbIE
YPaBHEHMS»
69 Jlorapudm uncra. CroficTsa https://resh.edu.ru/subject/lesson/5753/start/272574/
norapudma
70 Jlorapudm uncna. CoiicTBa
sorapudma
71 Jlorapudm yncna. CroticTBa
morapudma
72 JLCCATHHbIC H HATYpATIBHBIC https://resh.edu.ru/subject/lesson/3823/start/198625/
norapumpl
73 JlecaTuuHble U HATypaJIbHBIE
JorapumMbl
74 Ipeobpasosarnne Bhpaxcernil, https://resh.edu.ru/subject/lesson/5753/start/
coJiep KaIIuX JIOrapr(MBIl
75 [IpeobpazoBaHue BbIpaKeHUH,
coJiep KaIInX JIorapruQMel
76 [Ipeo6pazoBanue BEIpAKEHHI,
coJepXKaIlIMX JIOrapu(MBI
77 H..Orap If(bMquCKaﬂ yrKuas, https://resh.edu.ru/subject/lesson/3834/conspect/
e€ cBoiicTBa U rpaduk
78 Jlorapudmuueckas QyHkms,
e€ cBoiicTBa U rpaduk
Hcnonb3oBanue rpaduka
79 | byHKIMH TS PEILICHUS
YpaBHEHUH
Hcnonws3oBanue rpaduka
80  QyHKUMM ANS pelIeHUS
ypaBHEHUI
Jlorapudpmuyeckue
81 | ypaBuenusi. OCHOBHbBIE https://resh.edu.ru/subject/lesson/4732/conspect/198841/

MCTO/bI PCIICHUSA



https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/3834/conspect/
https://resh.edu.ru/subject/lesson/4732/conspect/198841/

82

83

JorapuPMHUIECKUX YpaBHEHUH

Jlorapudmuaeckue
ypaBHeHUs1. OCHOBHbBIC
METOJIBI pEeIICHHUS
JorapuPMHUICCKUX YpaBHCHUI

Jlorapudmuaeckue
ypaBHeHUs1. OCHOBHbBIC
METO/TbI PEIICHUS
JOTapUPMHUICCKUX YPaBHCHUI

84

85

PaBHOCUIBHEBIE Nepexoabl B
PEIIeHNH JIOTapUPMIIECKUX
YpaBHEHUI

PaBHOCHMITBHBIE TTEPEXO/IHI B
pelIeHAN JTOTapUPMUUECKIX
YpaBHEHUI

86

KonTtpoannas padora:
«Jlorapupmnyeckas
pyuxuus.
Jlorapudmuyeckue
YPaBHEHUsI»

87

88

Cunyc, KOCHHYC, TAHT€HC U
KOT@QHI'eHC YMCIIOBOTO
apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U
KOTaHT'€HC YUCIIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/6019/conspect/199180/

89

90

ApKCUHYC, apKKOCHHYC U
ApKTaHI€HC YHCIOBOTO
apryMeHra

ApKcuHyc, apKKOCHHYC U
apKTaHT'€HC YUCIOBOTO
apryMmeHTa

https://resh.edu.ru/subject/lesson/6322/main/114657/

91

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEEICHUE
TPUTOHOMETPUUECKUX

https://resh.edu.ru/subject/lesson/4733/conspect/199149/



https://resh.edu.ru/subject/lesson/6019/conspect/199180/
https://resh.edu.ru/subject/lesson/6322/main/114657/
https://resh.edu.ru/subject/lesson/4733/conspect/199149/

(GYHKLIUI YHCTIOBOTO
apryMeHra

92

Tpuronomerpuueckas
OKPY>KHOCTb, OIIpeIeIICHNE
TPUTOHOMETPHUYECKUX
(YHKIUI YHCTIOBOTO
apryMeHra

93

94

OcHOBHEBIE
TPUTOHOMETPHUYCCKUE
(hopMyITeI

OcHOBHBIE
TPUTOHOMETPUUYECKUE

dbopMynbl

95

96

OcHOBHEBIE
TPUTOHOMETPUYECKUE
(hopMy Bl

OcHOBHEBIE
TPUTOHOMETPUUYECKUE

dbopMynbl

97

98

[IpeobpazoBanue
TPUTOHOMETPUIECKUX
BBIpaKEHUI
[IpeoOpazoBanue

TPUTOHOMETPHUYECKUX
BBIPAKCHUI

https://resh.edu.ru/subject/lesson/4324/main/199622/

99

100

[IpeobpazoBanue
TPUTOHOMETPUIECKUX
BBIpaKEHU
[IpeoOpazoBanue

TPUTOHOMETPUUECKUX
BBIPAXKCHUI

101

Pewenne
TPUTOHOMETPUYECKUX
YpaBHEHUI

https://resh.edu.ru/subject/lesson/6314/start/199928/

102

Pemenne



https://resh.edu.ru/subject/lesson/4324/main/199622/
https://resh.edu.ru/subject/lesson/6314/start/199928/

TPUTOHOMETPUUYECKHUX
YpaBHEHUI

103

104

Pemenue
TPUTOHOMETPUUYECKHUX
YpaBHEHUI

Pemenmne
TPUTOHOMETPUUECKIX
YpaBHEHUI

105

106

Pemenue
TPUTOHOMETPHUUECKIX
YpaBHEHUI

Pemenmne

TPUTOHOMETPUYECKHUX
YpaBHEHUI

107

KonTpoannas padora:
«Tpuronomerpuyeckue
BBIPaKeHHs U
TPUTOHOMETpPUYECKHE
YPaBHEHUSI»

108

109

110

111

ITocnegoBarenbHOCTH,
CII0cOOBI 3aJJaHus
nocaenoBaTeIbHOCTEeH. MeTon
MaTeMaTUYEeCKON MHAYKINN

MOoOHOTOHHBIE U
OTpaHUYCHHBIC
M0CJIEAOBATEILHOCTH.
Hcropus ananmza 6eCKOHEUHO
MaJIbIX

JIuHEeHBIN 1
3KCIIOHEHLUAJIBbHBIA POCT.
UYucno e. opmMyna CI0KHBIX
IIPOLICHTOB

JIuneinbli n
3KCIIOHEHLUAJIBbHBIA POCT.
Yucno e. Dopmyra CI0XKHBIX
IIPOLICHTOB

https://resh.edu.ru/subject/lesson/4925/train/225901/

https://resh.edu.ru/subject/lesson/5223/conspect/



https://resh.edu.ru/subject/lesson/4925/train/225901/
https://resh.edu.ru/subject/lesson/5223/conspect/

Hcnonb3oBanue nporpeccun
112  png pemieHus peanbHBIX 3a1a4 1
TPUKJIQTHOTO XapaKkTepa

HenpepriBabIE QyHKIINN U UX

113 o 1 https://resh.edu.ru/subject/lesson/6112/conspect/
CBOMCTBA
Touka pa3pbiBa. ACUMIITOTHI

114 N 1
rpadukoB GyHKIUH

115 CpoiicTBa QpyHKINH 1
HETIPEPHIBHBIX HA OTPE3KE

116 CaoiicTBa QyHKIMIH 1
HETIPEPBIBHBIX HA OTPE3KE

117 Meron unTepsanos s 1 https://resh.edu.ru/subject/lesson/1996/main/
pElIeHNs] HEpaBEHCTB

118 MeTo1 UHTEPBAJIOB I 1

pelIeHNs HepaBeHCTB

[IpumeneHue cBOCTB

119 | menpepbIBHBIX (PYHKITUH 1S 1
peleHus 3a1a4y

IIpumeHeHue cBOMCTB

120 HenpepbIBHBIX (PYHKIMN IS 1
pemeHus 3agay

IIepBas u BTOpas

121 1 https://resh.edu.ru/subject/lesson/4923/conspect/200979/
MIPOM3BOHBIE (PYHKIIUN

122 Onpezenenme, qomﬂvqecmn 1 https://resh.edu.ru/subject/lesson/4923/main/200984/
CMBICJT HpOI/ISBO,I[HOI/I
Ompenenenue,

123 | reomeTpuueCKUil CMBICIT 1 https://resh.edu.ru/subject/lesson/3976/main/201108/
MIPOU3BOAHOMN

124 YpABHEHHE KACATENEHOH K 1 https://resh.edu.ru/subject/lesson/3976/main/201108/
rpaduky GyHKIHA
YpaBHeHUE KacaTeIbHOM K

125 1
rpaduKy GYHKIUH

126 TIpOM3BOAHEIC SMEMEHTAPHBIX 1 https://resh.edu.ru/subject/lesson/6114/main/

GyHKIHI



https://resh.edu.ru/subject/lesson/6112/conspect/
https://resh.edu.ru/subject/lesson/1996/main/
https://resh.edu.ru/subject/lesson/4923/conspect/200979/
https://resh.edu.ru/subject/lesson/4923/main/200984/
https://resh.edu.ru/subject/lesson/3976/main/201108/
https://resh.edu.ru/subject/lesson/3976/main/201108/
https://resh.edu.ru/subject/lesson/6114/main/

127

HpOI/ISBOHHBIG SJICMCHTAPHBIX

GbyHKIMI

128

129

[IpownsBoaHast CyMMBI,
MIPOU3BEICHHS, YACTHOTO H
KOMITO3UIMH (DYHKITHI
[IpousBoaHast CyMMBl,
MTPOU3BEICHUS, YACTHOTO H
KOMITO3UIMH (DYHKITHI

https://resh.edu.ru/subject/lesson/3954/additional/201039/

130

131

132

[IpousBoaHast CyMMBEI,
MIPOU3BEJICHUS, YACTHOTO U
KOMITO3UIMH (DYHKITHI
Kounrpoabnas pabdora:
«IIpousBogHas
[ToBTOpenwue, o6o0MIEeHNE,
cUCTEMaTHU3alus 3HaHUH
"YpaBuenus"

133

134

135

[ToBTOpeHwue, 0600IICHNE,
cUCcTeMaTH3aIHsI 3HAHUM:
"®yHkuun"

Hmozosasn konmpoavhasn
paboma
Hmozosasn konmpoavhan
paboma

136

[ToBTOpenue, 0606MICHNE,
cucTeMaTHu3aIus 3HaHUN

OBILIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME

136



https://resh.edu.ru/subject/lesson/3954/additional/201039/

11 KJIACC

Tema ypoka

Bcero

KoanuecTBo yacoB

KonTpoabHbIe
padoThI

IIpakTuyeckune
padoThI

JlaTa

U3y4YeHust

DJIeKTpOHHBIe HU(POBBIE 00pa3oBaTeJbHbIE Pecypchl

IIpuMeneHue mpoOU3BOIHOM K
UCCJICIOBAHUIO (DYHKITHI HA
MOHOTOHHOCTb U IKCTPEMYMBI
IIpumeneHue Mporu3BOAHON K

WCCIIeIOBaHUIO (DYHKITHI Ha
MOHOTOHHOCTBH U S5KCTPEMYMbI

https://resh.edu.ru/subject/lesson/3987/start/273810/

IIpumeHeHue nponu3BOIHOM K
UCCJICIOBAHNIO (DYHKITHIA Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHrEe MPOU3BOIHOM K
WCCIIEIOBaHUIO (DYHKITHHA Ha
MOHOTOHHOCTBH U S5KCTPEMYMbI

IIpumeHeHue nponu3BOIHOM K
UCCJICIOBAHUIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHre MpOU3BOIHOM K
MCCIIEIOBAHUIO (DYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxxnenne HanOoJIbIIETO U
HaMMEHBIIIETO 3HAYCHUS
HENPepHIBHOHN (pyHKITNHU Ha
OTpe3Ke

Haxoxnenne Hanbospmiero u
HaWMEHBIIEr0 3HAYEHUS
HENpepsIBHOM (PyHKITNYN Ha
OTpE3Ke

https://resh.edu.ru/subject/lesson/6115/conspect/36345/

Haxoxnenne Hanbospmiero u
HaVMEHBIIEro 3HA4YEHUs
HETPEePHIBHON (QYHKIINU HA
OTpE3Ke



https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/6115/conspect/36345/

10

11

12

HaxoxneHve HanOobIIero u
HAUMCHBILIETO 3HAYCHUS
HENpepBIBHOHN (PyHKITNHN Ha
oTpe3Ke

Haxosxaenre HanOoJIbIIEro U
HAaUMEHBIIEr0 3HAYEHHS
HENPEPBIBHOM (PYHKITUYU Ha
OTpE3Ke

HaxoxaeHnre HanOoIbIIETO U
HAaWMEHBIIEr0 3HAYEHHS
HETPEePHIBHON (YHKIINU Ha
oTpe3Ke

13

IIpumMeHeHne nponu3BOIHON
JUTS HAXOXKICHUS HAaWTydIIeTo
peLICHNs B IPUKJIATHBIX
3agayax

https://resh.edu.ru/subject/lesson/6195/conspect/

14

15

16

17
18
19

20

IIpumMeHeHue nponu3BOIHOMN
JUTSL HAXO0XK/IEHUS HAWJTyYIlIero
peLICHNS B IPUKJIATHBIX
3agayax

IIpumMeHeHre mpoU3BOIHON
JUIsl OIIpEJeNICHUs CKOPOCTH U
YCKOPEHHS Mpolecca,
3aJaHHOro (POPMYIIOH nin
rpaduKoM

IIpumMeHeHre mpoU3BOIHON
JUIsl OIIpEJeNICHUs CKOPOCTH U
YCKOPEHHS Mpolecca,
3aJaHHOro (POPMYIIOH Hin
rpaduKoM

Kommnozurus ¢yHknuit
Komnoszunus ¢pyHkuumit
Komnoszunus ¢pyHkuumit

I'eomerprueckue 00pasbl
YpaBHEHUI Ha KOOPAMHATHOM

[ERN

N

https://resh.edu.ru/subject/lesson/4016/conspect/

https://resh.edu.ru/subject/lesson/6083/conspect/149228/



https://resh.edu.ru/subject/lesson/6195/conspect/
https://resh.edu.ru/subject/lesson/4016/conspect/
https://resh.edu.ru/subject/lesson/6083/conspect/149228/

21

IJIOCKOCTH
I'eomerpraeckue oOpa3bl
ypaBHEHUI HA KOOPAUHATHOMN
TUIOCKOCTH

22

23

24

25

26

27

KonTpoabnas padora:
«Hccnenopanue GpyHKUMUii ¢
MOMOIIbI) TPOU3BOTHO
[lepBooOpasHasi, OCHOBHOE
CBOWCTBO IEpBOOOPA3HBIX

IlepBooOpa3Hbie
AJIIEMEHTAPHBIX QYHKIIHH.
IIpaBuna HaXOXKACHUS
epBOOOPa3HBIX

ITepBoOOpazHbIe
AJIIEMEHTAPHBIX QYHKIHH.
[IpaBuiia HaXOXKAEHUS
epBOOOPa3HBIX

Nurerpan. I'eomeTpuueckuii
CMBICJI HHTErpaja
Brruunciienne onpenenéHHOro
UHTerpaa 1o GhopmyJie
Hrerorona-JIeitoauna

https://resh.edu.ru/subject/lesson/4924/start/225713/

https://resh.edu.ru/subject/lesson/3993/conspect/225743/

https://resh.edu.ru/subject/lesson/6118/main/

https://resh.edu.ru/subject/lesson/6117/main/

28

29

Briunciienue onpeenéHHOro
WHTeTpasa o popmye
Herorona-Jleiitoaumna
[IpumeneHre uHTETpaa I
HaXO0XIEeHUS IUIOIIAIeH
TUIOCKHUX (HUTYD

https://resh.edu.ru/subject/lesson/4037/conspect/

30

31

IIpumenenue unTerpana ajist
HaXO0XIECHUS 00HEMOB
TEOMETPUUYECKUX TEI
IIpumeps! pemenuit
IudQepeHInanbHbIX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/4926/main/225845/

32

IIpumepsl perieHuit



https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/3993/conspect/225743/
https://resh.edu.ru/subject/lesson/6118/main/
https://resh.edu.ru/subject/lesson/6117/main/
https://resh.edu.ru/subject/lesson/4037/conspect/
https://resh.edu.ru/subject/lesson/4926/main/225845/

IudQepeHInaNTbEHBIX
ypaBHEHUI

33

Maremarnueckoe
MOJIEJIMPOBAHHE PEATHHBIX
MIPOIIECCOB C TIOMOIIHIO

I QepeHInaNTbEHBIX
ypaBHEHHI

34

35

KonTpoabnas padora:
«IlepBooOpa3nasi u
HHTerpamn
Tpuronomerpuyeckue
(hyHKIMU, UX CBOWCTBA U
rpaduKu

https://resh.edu.ru/subject/lesson/4920/start/

36

37

Tpuronomerpuyeckue
(hyHKITUH, UX CBOHCTBA H
rpadukn
Tpuronomerpuyeckue
(hyHKIMU, UX CBOWCTBA U
rpaduKu

https://resh.edu.ru/subject/lesson/5570/start/200795/

https://resh.edu.ru/subject/lesson/3943/start/

38

39

Tpuronomerpuueckue
(hyHKIMU, UX CBOWCTBA U
rpaduku
Tpuronomerpuueckue
(yHKUMH, UX CBOWCTBA U
rpaduKu

40

Ot60p KopHel
TPUTOHOMETPUIECKUX
YpaBHEHUH C TOMOLIBIO
TPUTOHOMETPHUECKON
OKPY>KHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUYECKUX
YpaBHEHU C MOMOUIBIO
TPUTOHOMETPHUECKOM
OKPY>XHOCTH



https://resh.edu.ru/subject/lesson/4920/start/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/3943/start/

42

Ot60p KopHEH
TPUTOHOMETPUIECKUX
YPaBHEHUI C IOMOLIBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

43

OTt6op KopHEH
TPUTOHOMETPUIECKUX
YPaBHEHUI C NOMOLIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

44

45

Pemenne
TPUTOHOMETPHUYECKHUX
HEPaBEHCTB

Pemenne

TPUTOHOMETPUIECKUX
HEPABEHCTB

https://resh.edu.ru/subject/lesson/4124/main/38850/

46

47

Pemenne
TPUTOHOMETPUUECKHUX
HEPaBEHCTB

Pemenne

TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

48

KonTpoasbhas padora:
«I'padpuxn
TPUTOHOMETPHYECKHX
yHxuuii.
Tpuronomerpuyeckue
HEPaBEeHCTBA»

49

50

o1
52

OcHOBHbBIE METO/IbI PCIICHUA
IMMOKAa3aTCJIbHBIX HCPABCHCTB

OcHOBHbBIE MCTO/JbI PCHICHU
IMMOKAa3aTCJIbHBIX HCPABCHCTB

OcHOBHbBIE MCTO/JbI PCHICHU
IMOKAa3aTCJIbHBIX HCPABCHCTB

OcHOBHbBIE MCTO/JbI PCLICHUS

https://resh.edu.ru/subject/lesson/4155/conspect/38783/



https://resh.edu.ru/subject/lesson/4124/main/38850/
https://resh.edu.ru/subject/lesson/4155/conspect/38783/

53

IMMOKAa3aTCJIbHLIX HCPABCHCTB

OCHOBHBIE METO/IBI PEIICHUS
norapu(MUIECKIX
HEPAaBEHCTB

https://resh.edu.ru/subject/lesson/4155/conspect/38783/

54

55

OCHOBHBIE METO/IbI PEIICHUS
JoTapu(hMHIECKAX
HEPABCHCTB

OCHOBHBIE METO/IBI PEIICHUS
norapu(MUIECKIX
HEPaBEHCTB

56

57

58

OcHOBHBIE METOJbI PCHICHUA
norapu(hMUIECKIX
HEpaBEHCTB

OCHOBHBIE METO/IBI PEIICHHS
UPPALMOHAIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS
UPPALMOHAIBHBIX HEPABEHCTB

https://resh.edu.ru/subject/lesson/5569/conspect/

59

OCHOBHBIE METO/IbI PEIICHUS
UPPALMOHAIbHBIX HEPABEHCTB

60

OcHOBHbBIE METO/IbI PCHICHUA
HUPPALUMOHAJIbHBIX HCPABCHCTB

61

62

I'padmueckme MeTo b1
peLIeHus] UppauOHATBHBIX
ypaBHEHUH

I'padmyeckrie METOIbI
PpelIeHNs HppauOHATBHBIX
ypaBHEHUI

63

64

I'padmyeckrie METOIbI
pelIeHns ToKa3aTebHBIX
ypaBHEHUH

I'padmueckue MeTo bl
pereHus moKa3aTeIbHBIX
HEPaBEHCTB

65

I'paduyeckue MeToIbI
pelieHus J0rapupMUIECKUX



https://resh.edu.ru/subject/lesson/4155/conspect/38783/
https://resh.edu.ru/subject/lesson/5569/conspect/

66

ypaBHEHHI

I'paduaeckre MeTOIBI
pelieHus 10rapupMUICCKUX
HEpaBEHCTB

67

68

69

I'padmueckue MeTo bl
pelIeHus JIoTapuPpMIIecKuX
HEPaBEHCTB

I'paduaeckue MeTOIBI
peleHus oKa3aTeNbHbIX U
JorapupMuIecKux
YpaBHEHUI

I'padmueckme MeTo b1
peLIeHNs IOKa3aTeNIbHBIX U
sorapu(pMUIECKUX
YpaBHEHUI

70

I'paduyeckrie METOIBI
pelleHHS TOKA3aTeIbHBIX U
Jorapu(pMUIECKIX
HEPABCHCTB

71

72

73

74

I'padmyeckrie METOIbI
PEIICHUS TTOKAa3aTeIIbHBIX U
norapupMUIeCKux
HEPABCHCTB

Kountpoabhas paGora:
«HppaunuoHaibHble,
noka3arteJjbHbIe U
Jorapupmudeckue
HEPABEHCTBA»
KoMIuiekcHble yncia.
Anrebpanyeckas u
TpUTrOHOMETpUYecKas popmbl
3aIMCU KOMIUIEKCHOT'O YHCiIa

KomruiekcHble yncia.
Anrebpandeckast u
TpUroHOMeTpuIecKas GopMsbl
3aMUCH KOMILIEKCHOTO YHCia

https://resh.edu.ru/subject/lesson/4115/conspect/



https://resh.edu.ru/subject/lesson/4115/conspect/

75

ApudmeTrnueckue onepanun ¢
KOMILJIEKCHBIMH YHCIIAMHU

76

ApudmeTrnueckue onepamnun ¢
KOMIIJIEKCHBIMH YHCJIAMHI

77

78

N300paxeHne KOMIUIEKCHBIX
YHcell Ha KOOPJIUHATHON
IJIOCKOCTH

M3obpakeHe KOMIUTCKCHBIX
YHCEJ Ha KOOPAMHATHOM
TUIOCKOCTH

https://resh.edu.ru/subject/lesson/4103/conspect/38535/

79

80

®opmyna Myaspa. Kopuu n-
OH CTETICHH U3 KOMIUICKCHOTO
qHcia

®opmyna Myaspa. Kopau n-
OM CTETICHHU U3 KOMIUICKCHOTO
yycia

https://resh.edu.ru/subject/lesson/4930/conspect/79038/

81

82

[IprMeHeHne KOMIUIEKCHBIX
qycen s peleHus
(hr3muecKuX u
TEOMETPHUYECKUX 3324

KonTpoashas padora:
«KommuiekcHble Yncaay

https://resh.edu.ru/subject/lesson/4115/start/

83

HatypainbHble U Lieble yucna

84
85

HatypanpHble U Lieble yucia

IIpumeHeHue npu3HaKoB
JEJMMOCTH LEJIBIX YHCEI

N

https://resh.edu.ru/subject/lesson/5255/conspect/272510/

86

IIpumeHeHue npu3HaKoB
JEJIMMOCTH LEJIBIX YHCEI

87

88

IIpuMeHeHnEe MPU3HAKOB
JEIUMOCTH LIEIBIX YHUCEIL:
HOJ n HOK
[IpumeHeHne npu3HaKkoB

JIETMMOCTH LIEJIBIX YUCEIT:
HOJ] u HOK

89

IIpuMeHeHnEe MPU3HAKOB



https://resh.edu.ru/subject/lesson/4103/conspect/38535/
https://resh.edu.ru/subject/lesson/4930/conspect/79038/
https://resh.edu.ru/subject/lesson/4115/start/
https://resh.edu.ru/subject/lesson/5255/conspect/272510/

JACIINMMOCTH LCIBIX YHUCECII:
OCTATKH 110 MOAYJIIO

90

91

92

93

94

[IpumeHneHne npu3HaKkoB
JEJIUMOCTH LEJBIX YUCET:
OCTaTKH 110 MOIYJIIO

IIpumeHeHue npu3HaKoB
JIETUMOCTH LIETBIX YHCEIT:
anroput™ EBxnuna s
pelreHus 3a1a4 B MebIX
YHUCIIax

Kourpoabhas paGora:
«Teopust meabIxX yucea»

Cuctema 1 COBOKYITHOCTb
ypaBHEHUI. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-
CIEACTBUS

Cucrema 1 COBOKYITHOCTb
ypaBHEHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJEeICTBUS

https://resh.edu.ru/subject/lesson/4134/conspect/39001/

95

96

OCHOBHBIE METO/IbI PEIIEHUS
CUCTEM U COBOKYITHOCTEN
palHOHANBHBIX YPAaBHEHUN

OCHOBHBIE METO/IBI PEIICHUS
CHCTEM U COBOKYITHOCTEMN
UPPaLMOHAIBHBIX YPaBHEHUM

https://resh.edu.ru/subject/lesson/4134/main/39006/

97

98

OcHOBHbBIE METO/IbI PCHICHUA
CUCTEM U COBOKYITHOCTEN
II0KAa3aTeJIbHbIX YPABHEHUI

OCHOBHBIE METO/IbI PEIICHUS
CHCTEM U COBOKYITHOCTEM
MTOKa3aTEJIbHBIX YPaBHEHUH

99

OCHOBHBIE METO/IbI PEIICHUS
CUCTEM U COBOKYITHOCTEH
JorapupMuIecKux



https://resh.edu.ru/subject/lesson/4134/conspect/39001/
https://resh.edu.ru/subject/lesson/4134/main/39006/

100

101

ypaBHEHHI

OCHOBHBIE METO/IBI PEIICHUS
CHCTEM H COBOKYITHOCTEH
JoTapu(hMHIECKAX
YpaBHEHU

TIpumeneHue cucTem K
PEIIEeHII0 MaTeMaTHYECKUX
3a71a4 ¥ 3a7a4 U3 pa3InaHbIX
obractell HAYKH U pealbHON
JKU3HU, HHTEPIIPETAIHS
IMOJTYYCHHBIX PC3YyJIbTATOB

102

IIpumenenue cucrem k
PEILIeHNI0 MaTeMaTUYECKUX
3a71a4 ¥ 3aa4 U3 pasInIHbIX
obrnactell HAYKH U peanbHOI
JKU3HU, UHTEpIIpeTalus
MOJY4YEHHBIX PE3YJIbTATOB

103

104

IIpumeHeHue HEPABEHCTB K
PELICHUIO0 MaTEMAaTHIECKIX
3aja4 U 3aa4 U3 Pa3IuuHbIX
oOractell HAYKH U peatbHOI
JKU3HU, HHTEpIIpETaLHs
MOJTyYEHHBIX PE3YJIbTAaTOB

Kountpoabhas paGora:
«CucTeMbl pallHOHAIBHBIX,
HPPALMOHATIBHBIX
NMOKA3aTEJbHbIX H
JorapupmMuvecKux
YPaBHEHHUI»

105

PauyoHaneHbIe ypaBHEHUS C
napameTpamMmu

https://resh.edu.ru/subject/lesson/4145/conspect/

106

PanmonanbHble HEpABEHCTBA C
rapaMeTpamMmu

107
108

PannonaneHble cCUCTEMBI €
napameTpamu

UppaumonanabHble ypaBHEHUS,

https://resh.edu.ru/subject/lesson/5569/start/159263/



https://resh.edu.ru/subject/lesson/4145/conspect/
https://resh.edu.ru/subject/lesson/5569/start/159263/

109

HCPABCHCTBA C NIapaMCTpaMu

HppannoHalibHble CUCTEMBI C
napameTpamu

110

IlokazatenbHbIC YpaBHCHUA,
HCPABCHCTBA C TapaMCTpaMu

https://resh.edu.ru/subject/lesson/4145/conspect/111178/

111

[TokaszatebHbIC CHCTEMBI C
napameTpamu

112

113

Jlorapudmudeckne
YpaBHEHHS1, HEPABEHCTBA C
napaMeTpamu

JlorapumMuyeckme CUCTEMEI C
napameTpaMu

https://resh.edu.ru/subject/lesson/4155/main/

114

Tpuronomerpuueckue
YPAaBHEHUS C IApaMeTpaMu

https://resh.edu.ru/subject/lesson/6318/additional/200107/

115

Tpuronomerpuyeckue
HEPABEHCTBA C MapaMeTpaMHu

116

117

118

119

120

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpamMHu

ITocTpoenue u uccnenoBanne
MaTEMaTHYECKUX MOJIEIeH
pEanbHBIX CUTYALUN ¢
MOMOIIIBIO YPaBHEHUH C
napaMeTpaMu

ITocTpoenue u uccnenoBanue
MaTeMaTHYECKUX MoJienei
pEanbHBIX CUTYaLUH ¢
MOMOIIIBIO CHCTEM YPaBHEHUI
¢ mapaMeTpamMu

ITocTpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJienei
peanbHBIX CUTyalui ¢
MOMOIIIBIO CHCTEM YPaBHEHUI
C mapaMeTpamMu

KonTpoabhas padora:
«3amayM ¢ napaMeTpamMm»



https://resh.edu.ru/subject/lesson/4145/conspect/111178/
https://resh.edu.ru/subject/lesson/4155/main/
https://resh.edu.ru/subject/lesson/6318/additional/200107/

121

IToBTOpenue, 06o0IICHNHE,
cHUCTEMaTH3aIys 3HaHUH:
"YpaBuenus"

122

123

124

IToBTOpEHME, 0000MICHME,
CHCTEeMaTH3alHs 3HAHHI:
"YpaBuenus"

IToBTOpenue, 06o0IICHNHE,
CHCTEMAaTU3AIis 3HAHUMN:
"VYpasuenus. CHCTEMBI
ypaBHEHUI"

IToBTOpenwue, obo0IIeHHE,
CUCTEMaTHU3alys 3SHAHUH:
"Hepasencrtna"

125

126

[ToBTOpeHue, 0000IICHNE,
CHCTEeMaTH3alHs 3HAHHI:
"HepaBenctna"
IToBTOpenwue, obo0IIeHHE,
CUCTEMaTHU3alys 3SHAHUH:
"Hepasencrtna"

127

128

129

IToBTOpeHue, 00o0IICHNE,
CUCTEMAaTHU3alUs 3SHAHUH:
"IIpousBogHas u €€
npuMeHeHue"

IToBTOpenue, obo0IICHHE,
CUCTEMAaTHU3alUs 3SHAHUH
"IIpousBogHas u €€
npumeHeHue"

IToBTOpenue, obodIIeHHE,
CUCTEMAaTHU3alUs 3HAHUH:
"IIpon3BoaHas u €
puUMeHeHue"

130

IToBTOpenue, obo0IICHNHE,
cHUCTEMaTH3aIys 3HAHUI:
"UnuTerpan u ero
npuMeHeHue"




IToBTOpenue, 06o0IICHNHE,

131  cucremaruzanus 3HaHUM: 1
"CDYHKHI/H/I"
IToBTOpEHME, 0000MICHME,

132 | cucremaTm3anus 3HAHUMN: 1
"®yakuun"
IToBTOpenue, 06o0IICHNHE,

133 | cucremaTuzaius 3HAHUMN: 1
"CDYHKHI/H/I"

134 HUTorosasi KOHTPOJIbHAsI 1 1
padoTta

135 HTorosasi KOHTPOJIbHAS 1 1
padoTta

136 IToBTOpenwue, obo0IIeHHE, 1
cucTeMaThu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB 136 10

1O ITPOI'PAMME




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHU A OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble IpeAMeTHbIE Pe3y/IbTAThl OCBOCHUSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/ibHOIi MPOrpaMMbl CpeHero 001ero oopazoBaHusi
pe3yJabTaTa
1 Uucna ¥ BBIYUCICHUS
11 OmnepupoBaTh MOHATHUAMH: PallMOHATIBHOE U AEHCTBUTEIBHOE YHCIIO0, OOBIKHOBEHHAS
' U IeCATHYHASA APOOB, MPOIIEHTHI
12 BrImonHsATs apudMeTHdecKkue omnepanuyd ¢ pauldoOHATBHBIMH M JI€HCTBUTEIHHBIMH
' qHCITaMA
13 BrimonuaTe npuOaKEHHBIE BBIYNCIICHUS, I/IfHOJ'H:SySI IpaBUJIa OKPYTJICHUS, AETATh
MPUKUJKY U OLICHKY pe3yJIbTaTa BEIYHCICHUH
OmnepupoBaTh MOHATUSIMH: CTEIIEHb C LIENbIM IIOKa3aTeleM, CTaHaapTHas (opma
14 3allUCH JCWCTBUTENBHOTO YHWCIA, KOPEHb HATYPaJbHOW CTENEHH; HCIOJIb30BATh
' noaxoaauryo GpopMmy 3amnucu IeHCTBUTEIbHBIX YMCEN AT PEICHHUS MPAaKTHYECKUX
3a7a4 ¥ MPeACTaBICHUS JaHHBIX
OmnepupoBaTh TOHATHAMHU: CHHYC, KOCHHYC W TaHTEHC IPOM3BOJILHOTO YIJIa;
1.5 WCTIONIF30BAaTh 3aITUCh MPOW3BOJIBHOTO YTIa Yepe3 oOpaTHbIe TPUTOHOMETPHUYECKUE
GbyHKIIIH
2 VYpaBHEHHS U HEPABEHCTBA
OnepupoBaTh HOHATHAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, LEJIOE,
2.1 palMoHaIbHOE, HppallMOHAJIbHOE YpaBHEHHE, HEPaBEHCTBO, TPHUTOHOMETPUYECKOE
ypaBHEHHE
99 BeimonuaTe npeoOpa3oBaHusT TPUTOHOMETPHUYECKHX BBIPOKEHHH M peliarb
' TPUTOHOMETPUYECKUE YPAaBHEHUS
BeimonuaTe  npeoOpazoBaHMS  LENBIX, PANUOHAIBHBIX W  HPPALMOHAIBHBIX
2.3 BBIpQKEHUH M PEIIaTh OCHOBHBIC THIIHI IIEIBIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX
YpaBHEHHUH 1 HEPABEHCTB
94 [IpuMeHsTh ypaBHEHHUs] W HEpaBEHCTBA Ui PELICHUS MaTeMaTHUYECKUX 3aaad U
' 3a]1a4 U3 Pa3IMYHBIX 00JIaCTel HAYKH U PeabHON )KU3HH
MojenupoBath pealibHble CUTYAIlMH Ha SI3bIKE alreOpbl, COCTABISATH BBIPAKEHHS,
2.5 YpaBHEHHs, HEPABEHCTBA 110 YCIIOBHUIO 33/1a4H, UCCIIEIOBATh TIOCTPOSHHEBIE MOJIENH C
HCIIOJIb30BAaHUEM ammapaTa anreOpbl
3 OyHknuu U rpaduku
OmnepupoBaTh MOHATUSMH: (QYHKUIHUS, CcHOCOOBl 3amaHus (yHKuMH, o00JacTh
3.1 orpeieNieHrss ¥ MHOXECTBO 3HaueHWi QYHKIUH, Tpapuk (YHKIUH, B3aUMHO
oOpaTHble pyHKIMN
3.9 OmnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (YHKUWH, HYIH (YHKINH,
' MIPOMEKYTKU 3HAKOIIOCTOSHCTBA
3.3 Hcnonb3oBaTh rpaduky GyHKIMA 1711 pelIeHns] ypaBHEHUHA
34 Crpoutrs ® uuTarth rpadukd JTUHEHHOW QYHKOMM, KBagpaTHUHOW (QyHKIHH,

CTETIEHHOUW (PYHKITUH C IEITBIM ITOKa3aTeIeM




Hcnons3oBarh I‘pa(i)I/IKI/I (bYHKLII/Iﬁ JJId UCCJICAOBAaHMs MPOLECCOB U 3aBUCHMOCTCH

35 MPU PELICHNH 3a7a4 U3 APYTHX YUeOHBIX MPEIMETOB U pealbHON )KU3HU, BBIPAXKaTh
(hopMynamMu 3aBUCUMOCTH MEKIY BETHIYNHAMHA
4 Hagana maremaTideckoro anaimsa
41 OmnepupoBaTh MTOHATHSAMHU: MOCIIEI0BATENIHOCTb, apudmernyeckas u
' reoMeTpuyeckas porpeccuu
4 OmnepupoBaTh MOHATHAMHU: OECKOHEUHO yOBIBaIOIIas reoMeTpHUecKas Mporpeccus,
' CyMMa OECKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKON MPOTPECCHH
4.3 3agaBaTh MOCIEAOBATEILHOCTH PA3IMIHBIMH CIIOCO0aMHU
44 Hcnonb3oBaTh CBOMCTBA IIOCIIENOBATEILHOCTEHM W MPOrpecCUil Uil perieHus
' peaNbHBIX 3a7]ad MPUKIATHOTO XapaKkTepa
5 MHOKeCTBa U JTOTHKA
51 OneprpoBaTh NOHATUSIMHI: MHOXKECTBO, OTIEpAIH HAJ MHOKECTBAMHU
59 Hcrnonp30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapaTr JUis OIMCaHUS PeabHBIX
' MPOIIECCOB U SIBIICHUI, PH PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MTPEeIMETOB
5.3 OnepupoBath MOHATUSAMU: ONPECICHHIE, TEOPEMa, CICICTBUE, JOKA3aTEIHCTBO
11 KJIACC
Kon .
IIpoBepsiemblie IpeAMeTHBbIE Pe3yJIbTATHI 0CBOCHHUS 0CHOBHOM
NMpoBepPsIeMOro .
o0pa3oBaTeIbHOM MPOrPaMMBbI CpeiHero 0011ero 0opa3oBaHust
pe3yJjbTaTa
1 Uwcna v BEIYMCIICHUS
OnepupoBarh MOHATHAMU: HATYpaJbHOE, IEJ0e YMCIO; WCIOIh30BAaTh IMPU3HAKU
11 JIEITMMOCTH TENBIX YHCeN, Pa3IOKeHHEe YHCia Ha TPOCThIE MHOXKHUTEIH [Tl PEIISHUS
3a1a4
1.2 OneprpoBaTh NOHATHUEM: CTENIEHb C PAllMOHAIBHBIM MTOKa3aTeNleM
13 OnepupoBaTh MOHATHSMU: JIOTAPUPM YHCHIA, JACCATHYHBIE W HATypalbHbIC
' soraprudMbI
2 YpaBHEHUS U HEPaBEHCTBA
[IpumMeHsTH CBOMCTBAa CTENEHW Ui MPeoOpa3oBaHUsl BBIPAKEHHUH, OINEPUPOBATDH
2.1 IMOHATUAMMU: IIOKA3aTCJIbHOC YPABHCHHE W HEPABCHCTBO, PCIIATb OCHOBHBLIC THIIbI
II0Ka3aTeJIbHBIX YPABHEHUI 1 HEPABEHCTB
BrInosiHATE MPeo0pa3oBaHus BhIPAKEHUHN, COMEpIKaIIUX JIorapu(Mbl; ONIEPUPOBAThH
2.2 MOHATHAMU: JIOTapU(PMHUUECKOE YPaBHEHHE U HEPABEHCTBO; PELIaTh OCHOBHBIC THIIBI
sorapu()MUYECKUX ypaBHEHHUH U HEPABEHCTB
2.3 Haxonuts penieHus: NpoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OneprupoBaTh TOHATHUSIMH: CHCTeMa JIMHEWHBIX YPaBHEHHH H €€ pelleHHe;
' WCIIONIB30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH ISl PEIICHNUS TPAKTHUECKUX 33124
95 Haxonute pemieHus NOpOCTENHIIMX CUCTEM W COBOKYITHOCTEH pallMOHAJIBHBIX
' ypaBHCHUI 1 HEPABEHCTB
MopnenupoBaTh peallbHbIC CUTYalliu Ha SI3bIKE alNreOphl, COCTABJATH BBIPAXKCHUS,
2.6 ypaBHEHHUS, HEpPaBEHCTBA M CHCTEMbl TIO0 YCIOBHIO 3aJlaud, MCCIEA0BaTh

MOCTPOCHHBIC MOACTIN C UCIIOJIb30BAHUCM allliapara anre6pbl




OyHKIMH U rpaduKu

OHepHpOBaTI) MNOHATHUAMMU: IICPUOANYCCKAA q)yHKI_II/I}I, MPOMEIKYTKHM MOHOTOHHOCTH
(pYHKLII/II/I, TOYKHU SKCTpEMyMa (byHKIII/II/I, HanOOJbIIee M HAaUMEHbBIICE 3HAUCHUS

31 (yHKIMM Ha MPOMEXKYTKE; HCIIONb30BaThb WX JUIA HCCIEAOBaHMA (YHKLUH,
3aJaHHOH rpaduKOM
OnepupoBaTh MOHATUSMH: TpadUKH IOKAa3aTeNbHOW, JIorapupMHUYECKOH U
3.2 TPUTOHOMETPUUECKUX (YHKUMH; M300pakaTh MX Ha KOOPAMHATHOM IJIOCKOCTH H
WCIIOJIb30BaTh IJIs1 PEIICHHS YPABHEHUH U HEPABEHCTB
33 M3o0paxarh Ha KOOPAMHATHOW TUIOCKOCTH Tpa(WKH JIWHEHHBIX ypaBHEHUH U
' WCIIOJIB30BaTh UX JJIsl PEILICHNs] CHCTEMBI IMHEHHBIX ypaBHEHUH
3.4 Hcnonb3oBarh rpadukn QyHKIMA U MCCIEOBAaHUS MPOLECCOB U 3aBUCUMOCTEH
' U3 APYTUX Y4EOHBIX AUCLUIUIMH
4 Hauana maremaTnyeckoro anaimsa
OnepupoBaTh MNOHATHSAMU: HETpepblBHAS (YHKLUS, NPOU3BOAHAS (YHKLUM;
4.1 UCIIOJIB30BaTh F€OMETPHUYECKUN U (PU3UUECKUI CMBICI MPOU3BOJHOMN sl pEILICHUS
3a7a4y
492 Haxomute mnpow3BomHBIE 53JEMEHTApHBIX (YHKIWH, BBIYHCIATH POW3BOAHBIC
' CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIUH
43 Vcnonp30BaTh MPOM3BOAHYIO Uil MCCIEeNOBaHUS (YHKIMM HAa MOHOTOHHOCTb H
' IKCTPEMYMBI, PUMEHSTH PE3YJIbTaThl HCCIEAOBAHHS K IOCTPOCHUIO rPpad) kOB
44 Hcnonb3oBaTh NPOM3BOAHYIO Ul  HAXOXKJIEHUS HAWIY4YIIEro peuieHus B
' NPUKJIAIHBIX, B TOM YHCJIE COLUATBbHO-3KOHOMHUECKHUX, 3a/1a4ax
45 OnepupoBath MOHATHIMHU: [IEPBOOOPA3HAs U WHTErpaIl; IOHUMATh T€OMETPUUECKHUIA
' 1 (pU3MYECKHUI CMBICT HHTETpaja
46 Haxonute mnepBooOpa3Hble >M€MEHTapHBIX (QYHKIUHA, BBIYMCIATH HHTErpai Io
' dopmyne Herorona — Jleibuuma
47 Pemrate mpukiagHple 3ajadd, B TOM YHCIE COLMAIBLHO-3KOHOMHUYECKOTO H

(1)]/1314‘1601(01"0 XapakTepa, CpeaACTBAMU MATEMAaTUYCCKOI'O aHaJIM3a



INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 Uwncna 1 BEIYHCICHHS
Parmmonansabie umcima. OOBIKHOBEHHBIE W JCCATHYHBIE OPOOH, TPOIEHTHI, OCCKOHECUHBIC
11 nepuognueckue ApoOu. ApudmMeTHuecKue Omepalud C paldOHANbHBIMH — YUCIIAMH,
' npeoOpa30BaHUs YHUCIOBBIX BBIpaKeHHH. lIprMeHeHHMe ApoOe W MPOICHTOB IS pPEHICHUS
MPUKJIAHBIX 33/1a4 U3 PAa3IMYHbIX OTpaciie 3HAHUM U peaibHON KU3HU
[eiictButenbHple uncia. PanuoHanbHble W HMppalMOHAJbHbIE 4YHcna. Apudmernueckue
1.2 oTiepaluy ¢ JeHCTBUTEIBHBIMU YnciamMu. [IpuOnvmkEHHbIC BRIYNCIICHHS, IPAaBUIIA OKPYTIICHHUS,
NPUKUIKA U OLEHKA PEe3yNbTaTa BEIYUCICHUI
Crenenp ¢ menbiM nokazareneMm. CraHmaptHas ¢opMa 3almuch JACWCTBUTEIBHOTO YHCHTA.
1.3 Hcnonp3oBanue TNOAXOAAMEH (OPMBI 3aMuCH  JEHCTBUTEIBHBIX YHCET Ui PeIICHHS
MIPAKTUYECKUX 3a/1a4 U IIPECTABICHUS TaHHBIX
14 ApudmeTrnueckuii KOpeHb HATypalbHOW cTerneHH. JleHCTBHA ¢ apUPMETHUECKUMH KOPHSIMHU
' HaTypaJIbHOU CTENEHU
15 CuHyC, KOCHHYC W TaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHICHC
' YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs U HEpPAaBEHCTBA
2.1 ToxkecTBa ¥ TOKAECTBEHHBIE IPE0OPa30BAHMUS
99 [MpeoOpazoBaHre TPUTOHOMETPUYECKUX BBIpaXKeHWH. OCHOBHBIE TPUTOHOMETPHUYECKHE
' bopmyisl
2.3 YpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHne HepaBeHCTBAa. METOI MHTEPBAJIOB
2.4 Penrenue nensix u ApoOHO-paMOHAIBHBIX YPaBHEHHI 1 HEPABEHCTB
2.5 Pemenne nppalioHaJIbHBIX YPABHEHUI U HEPABEHCTB
2.6 Pemenne TpUroHOMETPUYECKUX YPaBHEHUH
57 IIpumeneHue ypaBHEHHII M HEPAaBEHCTB K PEIIEHUIO MaTeMaTHYeCKUMX 3afad W 3343y U3
' PasIn4HBIX 00J1acTeil HAYKU U peabHOM KU3HH
3 OyHKIMY U rpauKu
3.1 OyHK1yst, criocoOsl 3ananus pyHkuuu. ['paduk Gyakunu. Bzanmuo o6paTHble QyHKINN
39 Obnacte ompeneneHuss U MHOXecTBO 3HaueHMH ¢yHkuumu. Hymu ¢ynkuun. Ilpomexytkn
' 3HAaKOMOCTOSHCTBA. UETHBIE M HEUETHBIE QYHKLINU
33 CreneHHast ¢QYHKUUS C HaTypajJbHBIM M LENbIM ToKa3aTeneM. EE cBoiictBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHS N-0¥ CTeIIeHH
3.4 Tpuronomerpuueckast OKpYKHOCTb, OINPEJICTICHUE TPUTOHOMETPUIECKUX (YHKITUH YHCIOBOTO
' aprymeHra
4 Hayana maremMaTudeckoro aHanusa
41 IlocnenoBarensHOCTH, CHOCOOBI 3aJlaHus MIOCJIEJ0BATEIBHOCTEN. MoHOTOHHBIE
' TI0CIIe/I0BATEILHOCTH
Apudmernueckast 1 reoMeTpuuecKkas nporpeccuu. beckoHedHo yObIBarolas reoMeTpuyeckas
4 nporpeccus. Cymma OeckoHeYHO YyObIBarollel reomerpuyeckoil mnporpeccuu. Popmyna

CIOKHBIX TMPOIEHTOB. VICMOMB30BAHUE TMPOTPECCHH  JUIS  PEIICHUS PEalbHBIX —3a1ad
MPUKIATHOTO XapakTepa




MHoxecTBa U JIOTUKa

MHoxecTBO, omepanuu Haj MHoKecTBamu. Juarpammel Oitnepa — Benna. Ilpumenenue

51 TEOPETUKO-MHOKECTBEHHOT'O ammapaTa JUIsi OMUCaHUsI peaIbHBIX MPOLIECCOB U SIBICHUM, MpH
PELICHNN 3a/1a4 U3 APYTUX y4EOHBIX IPEIMETOB
5.2 Ornpenenenne, TeopeMa, CIISACTBHE, T0Ka3aTeIILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Umcna ¥ BEIYUCITICHUS
1.1 Harypanesubie u nensie yncna. [Ipu3Haku 1eTuMOCTH HEBIX YHCel
1.2 Crenens ¢ pallMOHABHBIM TIOKa3aTeneM. CBOWCTBa CTETIEHU
1.3 Jlorapudm uncna. JlecsTnyHbie U HATYpaIbHBIC JTOTapU(OMBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeobOpazoBaHue BBIpaKEHUH, COJIEPKALIIX JIOTAPUPMBI
2.2 [IpeoOpa3zoBaHue BEIpaKEHUH, COJIEPKAIINX CTENICHU C PAllMOHAIBLHBIM TIOKa3aTeNleM
2.3 [Ipumeps! TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckre ypaBHEHHS U HEPaBEHCTBA
26 Cuctempl JTHHEHHBIX ypaBHEHUH. PelieHne NpUKIAAHBIX 3aJad C TOMOIIBIO CHCTEMBI
' JINHEUHBIX YpaBHEHUI
2.7 CucTeMbl U COBOKYITHOCTH PallHOHAJILHBIX YPABHEHHH U HEPABEHCTB
28 [Ipumenenue ypaBHEHHH, CHCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTHUECKHX 3a/1a4 U 3a7a4
' W3 Pa3IMYHBIX 00IacTel HAYKH U PEeaIbHON JKU3HU
3 Oynknuu 1 rpaduku
31 Oynxnus. [lepuoandecknue GyHkun. IIpomexxyTkn MOHOTOHHOCTH (pyHKIMU. MakCUMyMBbI
' Y MHHUMYMBI QyHKIMH. Hanbosbiee 1 HanMeHblee 3HaueHne (PYHKIUHN Ha TIPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIINH, UX CBOUCTBA U TPpadUKu
3.3 [NokazarenbHas u norapupmuueckas QyHKIMU, HX CBOWCTBA U TpaduKu
3.4 Hcnonb3oBanue rpagukoB QyHKIHIA 115 pEIICHNS yPAaBHEHUH U JIMHEHHBIX CUCTEM
Ucnonb3oBanne TpadukoB (QYHKIUA I HMCCIENOBAaHHUS MPOIECCOB W 3aBHCUMOCTEH,
35 KOTOpbIE BO3HHMKAIOT NPU pEIIeHUH 3afad M3 APYruxX Y4eOHBIX MPEIMETOB W pealbHOH
KU3HH
4 Hauana maremarndeckoro aHanusa
41 HenpepriBabie ¢pyHkunu. Meton HHTEpBaIOB IJ1sl PELICHUS] HEPABEHCTB
4.2 [IpousBognas ¢pynkunu. ['eomerprdecknii 1 GU3NIECKUI CMBICI IPOU3BOAHOM
43 [IpousBoanble 3neMeHTapHBIX (QYHKIUH. DopMyssl HaXO0XKIECHHS NPOU3BOAHON CYMMBI,
' MPOU3BEICHHS M YACTHOTO (PyHKIMIT
44 [IpuMeneHnre TTPOU3BOMHON K HCCIICIOBAHUIO (DYHKINHA HA MOHOTOHHOCTH W IKCTPEMYMEI.
' Haxoxxaenne HaubosnpIero 1 HaMMEHbIIETO 3HAYCHUS PYHKIMK Ha OTPE3Ke
45 [Ipumenenne npon3BOIHON ATl HAXOXKICHUS HAWTYUIIETO PEHICHUs B MPUKIAAHBIX 3a/1a4ax,
' JUIsL ONIPENIeTICHNsI CKOPOCTH TpoLecca, 3a1aHHOro GopMysioi Hitk rpadukoM




4.6

[lepBooOpa3znas. Tabnuna nepBooOpa3HBIX

4.7

WuTerpait, ero reoMmerpuueckuii u Gu3nUecKuii CMbBICI. Brruuciienue uHTerpana mno gopmyie
Herorona — JleiitOauna




ITPOBEPAEMBIE HA EI'S 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUSA OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI CPEJHETO OBIIETO

OBPA30BAHUA

Kon
MpoBepPseMOro
TpeOoBaHUs

IIpoBepsieMbie TPeOOBaHHUS K NMPeIMETHBIM Pe3yJbTaTaM 0CBOEHHUSI
OCHOBHOW 00pa3oBaTe/IbHON MPOrPaMMBbI CpeIHero 0011ero 06pa3oBanus

Brnagenne MeronamMu J0Ka3aTenabCTB, aNTOpPUTMaMH pELIEHHs 3ajad; yMEHHUe
(hopMynHpOBaTH M ONEPUPOBATH HMOHSATHAMH: OINpEAeNiCHHE, aKCHOMa, Teopema,
CIIEZICTBUE, CBOWCTBO, MPHU3HAK, J0KAa3aTelIbCTBO, PABHOCHIIbHBIE (POPMYTHPOBKH;
NPUMEHATh HUX; yMeHHe (QOpMyIHpoBaTh OOpaTHOE M MPOTHUBOIOIOKHOE
YTBEpXKACHHUE, NMPHUBOAUTH INPUMEPHl M KOHTPIPUMEPHI, HCIOJIB30BATE METO.
MaTeMaTHU4YecKoW HWHAYKLIMH; TPOBOAUTH JOKa3aTelbHbIE pACCYKACHHUA IIpH
pelIeHnH 3ajiady, OLIEHUBATh JIOTUYECKYIO NMPABUIBHOCTh PACCYXAECHUH; yMEHHe
ONEpUPOBaTh MOHATHAMH: MHOXECTBO, IOJMHOKECTBO, OINEpallMd  HaJ
MHOKECTBaMH; YMEHHE HCIOIb30BATh TEOPETHKO-MHOKECTBEHHBIN ammapar st
ONMCaHUA PeaJbHBIX NMPOLIECCOB M ABICHUN W MPH PEIIECHUM 3a/1ad, B TOM YHCIE
U3 JpYyrux Yy4YeOHBIX MpPEIMETOB, YMEHHE OIEepPHpPOBaTh MOHSATHAMHU: Tpad,
CBSI3HBIN Tpad, AepeBo, IUKJI, rpad Ha MIIOCKOCTH; YMEHUE 33/1aBaTh U OMHCHIBATh

rpadbl pa3IUYHBIME CIOCO0AMHU; UCTIONB30BaTh Ipadbl MPU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HATYypaJIbHOE YUCIIO, IIEJI0€ YUCII0, CTEICHb C
[ENbIM TI0Ka3aTelieM, KOPeHb HaTypallbHOW CTEINEHHU, CTENEHb C PalOHATBLHBIM
MoKa3areyeM, CTENeHb ¢ ICHCTBUTENBHBIM MOoKa3aTeseM, JiorapuM duciia, CHHYC,
KOCHHYC M TaHTEHC MPOU3BOJILHOTO YHUCIIA, OCTATOK 10 MOJYJIIO0, pallioHaIbHOE
YUCJIO,  UPPAlMOHAIBHOE  YKCJIO, MHOXECTBA  HATypajbHBIX,  IICJIBIX,
pauroOHaJIbHBIX, ,Z[eﬁCTBPITeHBHBIX 4yucesl; YMCHUC MCIIOJb30BATH IIPU3HAKHU
JIENTAMOCTH, HAWMEHBIIMKA OOIMWI JenuTelh W HAaUMEHbIlee o0lee KpaTHOoE,
anroput™  EBkiMma mnpm  pemieHWM 3aqav; 3HAKOMCTBO C  Pa3lIMYHBIMH
IMO3NMIVNOHHBIMKU CUCTEMAMH CUHUCIICHHA, YMCHHUEC BBIIIOJIHATHL BBIYHUCIICHUC
3HaYeHUH u TpeoOpa3oBaHMsl BBIPAKEHUN €O CTENEHAMH U Jiorapudmamu,
npeoOpazoBaHus APOOHO-PAIIMOHAIBHBIX BBIPAKEHUI, YMEHHE OIEpPUPOBATh
MOHATHSMHU: MOCIIEIOBATENLHOCTb, apudmMeTudeckas MPOTPECCHS,
reOMEeTpHUYECKasi MpOrpeccusi, OECKOHEYHO yObIBarom@as TIeOMETpUYECKas
NporpeccHsi; YMEHUE 3aJlaBaTh MOCIE0BATENLHOCTH, B TOM YHCJE C TIOMOIIBIO
PEKYpPPEHTHBIX (OpMyYT; YMEHHE ONEpHUPOBATH MOHATHAMH: KOMITIEKCHOE YHCIIO,
COMpPsKEHHBIC KOMIUICKCHBIC YHCIIa, MOAYJIb U apTyMEHT KOMILIEKCHOTO YHCIIa,
(hopMa 3amuicH KOMILICKCHBIX YHCel (TeOMETpHYEcKas, TPUTOHOMETPUYECKAs U
anreOpamdeckas); yMETh  INPOW3BOAUTL  apuMETHUSCKHE  JCHCTBHSI  C
KOMITJICKCHBIMH YHCJIAaMH;, TPUBOJUTH MPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX

YUCEN; OTICPUPOBATH MOHATHSAMHU: MAaTpUIla 2X2 U 3X3, ompeneauTellb MaTPHUIIH,




I‘eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue  omepupoBaTh ~ MOHATHSAMH:  paIliOHAIBHBIE,  HPPalHOHAIBHBIE,
MOKa3aTelbHEIE, CTCIICHHBIE, norapuMUIECKue, TPUTOHOMETPUUYECCKUE
YpaBHEHUS! U HEPABEHCTBA, WX CHUCTEMBI, YMEHHE OINEPUPOBATH TMOHATUSMU:
TOXKIECTBO, TOXKJIECTBEHHOE NMPeo0pa3oBaHue, ypaBHEHNE, HEPAaBEHCTBO, CHCTEMA
ypaBHEHUI M HEPABEHCTB, PaBHOCHIHLHOCTH YpaBHEHUiIl, HEPABEHCTB M CHCTEM;
YMEHHE pellaTh ypaBHEHHS, HEPABEHCTBA M CHUCTEMBI C TIOMOIIBIO Pa3TUYHBIX
NpuEMOB; pellaTh ypaBHEHMs,, HEPABEHCTBA M CHUCTEMBI C MapaMeTpoM;
MPUMEHSTh YPaBHEHMUsI, HEPABEHCTBA, UX CUCTEMBI JIJIsl PEIICHUS MaTeMAaTHUECKUX

3a1a4 ¥ 3aJa4 U3 pa3ludHbIX 00J1acTell HAyKH U peabHOM KU3HH

YMeHue onepupoBaTh HOHATUAMU: QYHKIHS, YETHOCTD (DYHKIWH, IEPUOTUIHOCTD
(yHKUMH, OrpaHMYCHHOCTh (YHKLIHMH, MOHOTOHHOCTh (YHKLHH, 3KCTPEMYyM
(hyHKIIME, HamOoNbIlee W HAWMEHbIIee 3HAa4YeHWs (DYHKIUM Ha TPOMEXYTKE,
HempepbiBHAST (YHKIWS, acHUMITOTH rpaduka (yHKIUW, TiepBasi W BTOpas
NPOM3BOAHAS (PYHKIHMH, T€OMETPUYECKUN W (PU3NUECKUH CMBICI MPOU3BOJHOM,
nepBooOpa3Hasi, ONpEACHCHHBI MHTErpa, yMCHHUE HAaXOJUTh ACHMIITOTHI
rpaduka (GYHKIUHM;, YMEHHE BBIYHUCIATH HPOM3BOAHBIE CYMMBI, IPOM3BEICHHS,
YaCTHOT'O M KOMIO3ULMH (PyHKIMHA, HAXOJUTh ypaBHEHHE KacaTelbHOH K rpaduky
(yHKIMY; yMEHHE HaXOJIUTh TMPOW3BOJHBIC DIIEMEHTAPHBIX (DYHKIMIA; yMEHUE
UCTIOJIb30BaTh ~ NMPOW3BOJHYIO  JUIS  HMCCIENOBaHWS  (YHKIHMH, HAXOIUTh
HauOOJbIINE ¥ HAMMEHBIINE 3HAYCHUS PYHKIHIA; CTPOUTH Ipa)Ki MHOTOUICHOB
C HCHOJNB30BAaHMEM  ammnapara MaTeMaTH4ecKoro  aHaliu3a; INPUMEHSTbH
NPOM3BOAHYIO [UIA HAXOXIEHHS HAWIyYILIero pelieHHs B NPHUKIAAHBIX, B TOM
YHCcIie COUAIbHO-DKOHOMHUYECKMX U (PU3NYECKHX 33/1a4ax; HaXOIUTh TUIOMIa I U
00BEMBI PHUTYp C MOMOIIBIO WHTETpasa; MPUBOIUTH MPUMEPHl MaTeMaTHYeCKOTO

MOJIEJIMPOBAHHUS C MOMOLIBIO TH(PepeHINANbHBIX YPaBHEHUI

YMeHue ornepupoBaTth MOHATHAMHU: Tpaduk (GYHKIUM, oOpaTHas (QyHKIIuU,
KOMIO3WIMS ~ (PYHKIWH, JHMHEHHas  (QyHKIOWs, KBajpaTHdHas  (QYHKIMS,
panrioHanbHass (pyHKIUS, cTerneHHas (YHKIWs, TPUTOHOMETPUYECKUE (PYHKIIWH,
oOpaTHbIC TPUTOHOMETPHUYCCKUE (PYHKIIMH, TOKa3aTeabHas ¥ JiorapudMuyecKas
GYHKIMHM, YMEHHME CTPOUTh TpauKd HW3YYEHHBIX (YHKIMNA, BBIMOIHATD
nmpeoOpa3oBaHusi TpapuKOB (QYHKIMN, HCIOIb30BaTh IpadUKH UIS H3YUYCHHS
MPOIIECCOB M 3aBUCUMOCTEMH, MPH PEUICHUH 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB
W 3a7a4 W3 peajbHOW JKU3HU; BBIpaXKaTh (OpMyNaMu 3aBUCHMOCTH MEXKIY
BEJIMYMHAMM;, WCIIONB30BaTh CBOWCTBA M Tpaduku QYHKIMHA JUIS pelieHUs
YpaBHEHHUH, HEPAaBEHCTB U 3aJ[ad C MapaMeTpamu; U300paxkaTh Ha KOOPJHMHATHON

IIJIOCKOCTHU MHOXXCCTBA peH.IeHHfI ypaBHeHI/If/i, HCPAaBCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 33[a4M PA3HBIX TUIOB (B TOM YHCJIE Ha IMPOLIEHTHI,

JOJIM W 4YaCTH, Ha JIBHWKCHHC, pa60Ty, CTOUMOCTbL TOBAapoOB M YCJIYI, HaJIOr'u,




3amayn W3 00jacTh yOpaBiICHHWS JIMYHBIMH UM CEMCHHBIMH (pUHAHCAMN),
COCTaBJISITh BBIPAXKEHMSI, YPABHCHHUS, HEPABEHCTBA U MX CUCTEMBI MO YCIOBUIO
3a/a4y, WMCCIENA0BaTh IONydeHHOE pEIIeHHe W OIEHUBATh IMPaBIONOJ00HOCTH
pe3yabTaTOB; YMEHHE MOJIEITHPOBATh PEaNbHbIE CUTYaIllH Ha S3bIKE MaTeMaTHKH;
COCTaBIISITh BBIPAKCHHSA, YPaBHEHHUS, HEPABEHCTBA W HMX CHUCTEMBI IO YCJIOBHIO
3a/1aud, WCCIEI0BaTh IOCTPOCHHBIE MOJEIM C HCHOJIB30BAHUEM ammapara

anreOpbl, MHTEPIIPETUPOBATh TOTYUYEHHBII Pe3ynbTaT

YMeHue onepupoBaTh IMOHATHAMH: CpeiHee apudMeTHyecKoe, MeIuaHa,
HauOoJblliee W HaWMeHbIee 3HAUCHHSA, pa3Max, IUCIepPCHs, CTaHJapTHOE
OTKJIIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BICKaTh, WHTEPIPETHPOBATH
nHGOpMAIMIO, TPEICTABICHHYI0 B TaONHMIax, Ha [auarpaMmax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pEaJbHBIX TMPOLECCOB W SIBICHHUW; TIPEACTABIATDH
I/IH(I)OpMaHI/IIO C IIOMOIIBIO Ta6JII/IH U Juarpamm; HCCJICA0BATb CTATUCTHYCCKUC
JaHHBIC, B TOM 4YHUCJIIC C IMPUMCHCHUCM rpa(bnqecm/lx MCTOOB M 3JICKTPOHHBIX
CpencTB; TpadUUecKW HCCIEeI0BaTh COBMECTHBIC HAONIOACHUS C IIOMOIIBIO

JMarpaMM pacCeUBaHUs U JUHEHHOU perpeccuu

YMeHue omepupoBaTh IMOHATHSMHU: CIIyYaWHBIA OIBIT M CIy4aifHOe COOBITHE,
BEPOSITHOCTh ~ CIIyYailHOTO COOBITHS; yMEHHE BBIUUCIATH BEPOSTHOCTh C
UCIIOJIb30BaHUEM TpaHUUecKHX METOJIOB; TMPHUMEHSITh (POPMYIBI CIOXKEHUS H
YMHOXEHHSI BEPOSITHOCTEH, (OpMYITy TIOJTHOM BeposiTHOCTH, popmyity bepHyiun,
KoMOuHaTopHble (akTel M (HOpMYJbl; OLEHHWBAaTh BEPOSITHOCTU PpeasIbHBIX
COOBITHI;  yMEHHE  ONEepUpOBaTh  MOHATHSAMHU:  CilydailHas  BEJIMYMHA,
pacrpeneneHue BEPOSATHOCTEH, MaTreMaTH4ecKoe OXHIAHHE, IHUCIEepCUs |
CTaHJApTHOE OTKJIOHEHHWE CIIy4allHON BeNWYHMHBL, (PYHKIMH pacrpelesieHus H
IUIOTHOCTU PAaBHOMEPHOI'O, IIOKAa3aTelIbHOTO M HOPMAJIBHOIO paclpe/eieHuil;
YMEHHUE HCIIONb30BaTh CBOWCTBA U3YUEHHBIX paclpelesIeHUH UI PeleH s 3a1ay;
3HAaKOMCTBO C TIOHSATHSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOUHBIX
WCCIIEIOBAaHNN; YMEHHE MPHUBOJUTH MPHUMEPHl MPOSBICHHS 3aKOHA OOJBIINX
YUCCllI B TIMPUPOAHBIX M O6HI€CTBGHHI)IX SABJICHUAX, YMCHHUEC OIICPUPOBATH
MOHATHSAMU: COUYETaHHE, NIEPECTAaHOBKA, YMUCIIO COYETAHNH, YHCIIO MEePECTaHOBOK;
Oounom HploToHa; yMeHHE NMPUMEHSATh KOMOMHATOpHBIE (DAKTBl U PACCYXKACHHS
JUI pellieHHsl 3a]ad; OLEHUBATH BEPOSTHOCTU PEANbHBIX COOBITHH; COCTAaBIIATDH

BEPOSITHOCTHYIO MOJICIIb U UHTEPIIPETUPOBATH ITOJIYUCHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHSATHUSMHU: TOYKA, HpsiMasi, MIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMUMHA YTJja, TUIOCKUW yToJ, ABYTPaHHBIA yToJ, TpEXTpaHHBII
YTOJI, CKpEIIWBAIOUINecsd MpSMbIe, MapaUIeNbHOCTh ¥ TEPHEHIUKYISIPHOCTh
OpSAMBIX W IUIOCKOCTEH, Yroid MEXIy TMpPSMBIMH, YIOJl MEXKAYy HpsIMOM U
IJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH O IJIOCKOCTH,

pacCTodHuC MCXKAY IMpAMBIMH, PpPACCTOAHUC MCKAY IJIOCKOCTAMH, YMCHUC




HCIIOJIb30BATh IMpPU PCHICHUU 3a1a4 U3YUCHHBIC q)aKTLI 1 TCOPCMBI MIIAHUMCTPUH,
YMCHHUE OLCHHBATHL PAa3MCPLL 00BEKTOB OKpyxKaromero mupa; CTpOUTH
MAaTEMATHYCCKHUE MOACIN C IIOMOMIBIO I'€COMETPHUYCCKHUX MIOHATHA H BCJIIMYHH,

pe€uiaTh CBA3aHHBIC C HUMU IIPAKTUYCCKUEC 3a]a4n
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YMeHue omnepupoBaTh IMOHATHSIMH: IUIOMIANs GUTYphl, 00BEM  (UTYPHL,
MHOTOTPaHHUK, TPaBUIbHBII MHOTOTPaHHHK, CEYCHHEe MHOTOrpaHHUKa, KYO,
napajieNenume], Npu3Ma, nupamuia, (Qurypa W MOBEpXHOCTh BpallCHUS,
OWIMHIP, KOHyC, mmap, cdepa, mmomans chepbl, MMIOMAaasr MOBEPXHOCTH
OUpaMUJIBI, TPH3MBI, KOHyca, LWIMHApPA, OO0BEM Ky0a, NPSMOYrOJILHOTO
napanieNenumnea, TUpaMubl, TPU3MbL, MWIMHAPA, KOHyca, mapa, pa3BépTka
TIOBEPXHOCTH, CEUCHUS KOHYCa W IWIHHAPA, apaJUICIbHbIC OCH MU OCHOBaHUIO,
ceueHue Imapa, IUIOCKOCTh, Kacaromascs cdepbl, MUIUHIpA, KOHYycCa; yMEHHUE
CTPOHUTh CEUYCHHWE MHOTOTPAaHHHMKA, HW300pakaTh MHOTOTPAaHHHMKH, (GUTYpHl |
MOBEPXHOCTH BpAIllCHHs, UX CEUYEHHs, B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX
CPE/ICTB; YMCHHE MPUMEHSTh CBOWCTBA TEOMETPUIECKUX (UTYP, CAMOCTOSTEIBHO
(hopMyNIHpPOBaTH OMNPEACICHUS H3y4aeMbIX (UTYp, BBIABHraTh THIIOTE3bI O
CBOWCTBaX M TMpPH3HAKAX TEOMETPUYECCKHX (QUryp, OOOCHOBBIBATH HJIH
OMpOBEpraTh HMX; YMEHHE IMPOBOJIUTH KiIacCUPHUKAUUIO (UTYp MO Pa3IHMYHBIM

IMIpU3HAKaM, BBITIOJIHATH H606XO,Z[I/IMLI€ JAONOJHUTCIIBHBIC ITIOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHSIMH: JBH)KCHHE B IMPOCTPAHCTBE, MapauieabHBIN
MEepeHOC, CHMMETPHS Ha TUNIOCKOCTH U B TIPOCTPAHCTBE, TIOBOPOT, MPEOOpa3oBaHUE
nojo0usi, MoJO0HBIE (UIYphl, YMEHHUE pACIO3HABaTh paBHBIC M MMOJOOHBIC
(Gurypel, B TOM YHCJIC B MPHUPOJE, HCKYCCTBE, APXUTEKTYpPE; HCIOJIb30BAThH
FEOMETPHUYCCKUE OTHOIICHHUS IMPH PEIICHUH 3a/1ay; HAXOJUTh NeOMETPHUYECKUE
BEJIMYMHBI (JUIMHA, YroJ, IUIOIIaib, O0BEM) NpPH PEIICHWH 3aaad U3 APYrux
yUeOHBIX MPEIMETOB U M3 PEATbHOW XU3HH, YMCHUE BBIYUCISATh TEOMETPUUCCKUE
BEJIMYWHBI (IUTMHA, YTOJ, TUIOMIA b, 00BEM, TUIOMIAh TOBEPXHOCTH), UCTIOIB3YS
H3ydeHHbIe POPMYJIBI M METOJbI, B TOM YHCJIC: TUIOMIAlb MOBEPXHOCTH THUPAMU/IbI,
Mpu3MBI, KOHyCa, MWIMHIApa, IUiom@aab chepsr; 00bEM Kyba, TpSIMOYTOIHLHOTO
napajyie/ieliuiieia, TUpaMH/bl, NPU3MbI, ILWIMHAPA, KOHYyCa, IIapa; YyMEHHUE

HaXOAWUTh OTHOLIEHHE 00BEMOB OAOOHBIX (UTYD

12

YMeHne onepupoBaTh MOHATHSAMU: MPSMOYTOJIbHAS CHUCTEMa KOOPIWHAT, BEKTOD,
KOOPJIMHATHl TOYKH, KOOPAMHATBHI BEKTOpa, CyMMa BEKTOPOB, IMPOU3BEICHUE
BEKTOpa Ha YHWCIIO, PA3IOKEHHE BEKTOpa MO 0a3ucy, CKaJIspHOE MPOU3BENICHUE,
BEKTOPHOE TPOWM3BEICHUE, YITOJd MEXKIy BEKTOpaMH, YMEHHE WCIOIh30BaTh
BEKTOPHBIN M KOOPAMHATHEIN METO IS PEIICHIS TeOMETPHISCKIX 3a1ad U 3a1a4

Jpyrux y4eOHBIX MPEIMETOB
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YMeHne BBIOMpaTh MOAXOJANIANA METOM IJIs PEIICHHS 3a7add;, TOHUMAaHWC

3HAYUMOCTU MAaTCMAaTUKU B U3YUCHHUU MMPUPOJHBIX U 06]J_ICCTBCHHLIX mpouccCoB n




ﬂBHeHHﬁ; YMCHHC pacClio3HaBaThb MPOABJICHHUC 3aKOHOB MAaTCMATHKKU B HMCKYCCTBC,
YMCHHUE TIPUBOAUTH MNPUMCPbBI MATCMATUUYCCKUX OTKpI)ITI/Iﬁ pOCCHﬁCKOﬁ n

MHPOBOW MaTeMaTUYECKON HAYKH



INEPEYEHbB 2JIEMEHTOB COJAEP)KAHMUS, IPOBEPSEMBIX HA EI'D I1IO

MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT CO/IePKAHMSA
1 Umcna ¥ BEIYUCIICHUS

11 HarypanbHbie u nenbie uncna. [Ipu3Haku AeTMMOCTH HEIBIX YHCEI

12 Panmonansaeie uncima. OOBIKHOBEHHBIC M NECATHYHBIC IPOOH, MPOICHTHI, OCCKOHEUHBIC
' MIEPHOANYECKUE TPOOH

13 ApudmMeTnueckii KOpeHb HaTypalbHOU cTeneHu. [leldcTBrs ¢ apuMEeTHYECKMMU KOPHIMH
' HaTypaJibHOU CTENEHU

14 Crenenp ¢ nenplM nokaszareiaeMm. CTENeHb € palMOHAIBHBIM IOKazareneM. CBOHCTBa
' CTETICHH

15 CuHyC, KOCHHYC W TaHI'€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecsiTudanbie U HaTYpaibHbIE JTOTapU(MBI

HeiictBurenpable yucna. ApudMETHYECKHE OINepanud C JIeHCTBUTEIHHBIMH YHCITAMU.
1.7 [MpubnmkEéHHbIE BBIYMCICHUS, IMpaBUIa OKPYTJCHUS, NMPUKUAKA W OICHKA pe3yibTara
BBIYMCIICHUN

18 [IpeobpazoBanue BEIpAKEHHI

1.9 Kommnekcurlie uncna
2 VYpaBHEHHS U HEPABEHCTBA

21 Lernbie u 1poOHO-paliMoOHAEHBIE YPaBHEHHUS

2.2 WppanroHanbHble ypaBHEHUs

2.3 Tpuronomerpuieckrie ypaBHEHH

24 IlokasarenbHble U JorapuMuiecKue ypaBHEHHS

2.5 Lesnbie u 1poOHO-paioHaIbHBIE HEPABEHCTBA

2.6 UppannonanbHbie HEpaBEeHCTBA

2.7 [TokazarenbHble 1 TorapupmMUuecKre HepaBeHCTBA

2.8 TpuroHomerpuueckie HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHHH U HEPABEHCTB

2.10 VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TIapaMeTpaMu

211 Marpuiia cuCTeMBI TMHEHHBIX YpaBHEHNH. OnpeieTuTenh MaTPHUIIBI
3 OyHKIMU U rpaduKu

31 Oynknus, cnocoOs! 3ananusa Gpynkuu. ['padux ¢yskiun. BzanmHo oOpatHeie QyHKIHU.
' UYérnble u HeuéTHbIC GyHKIMHU. [leproanyeckre GyHKIUH

3.2 OGnacTp onpeneneHnuss U MHOXKECTBO 3HaueHuil ¢ynkimu. Hymn ¢ynkmum. [IpomexyTkn

3HaKOIIOCTOAHCTBA. HpOMe)KyTKI/I MOHOTOHHOCTH (1)YHKLII/II/I MaKCI/IMYMBI U MHUHUMYMbI




(byHKI_II/II/I. Hawubonksliee 1 HanMeHbIIIEe 3HAUCHUE (byHKI_II/II/I Ha IPOMCIKYTKC

CreneHHasi QyHKIUsS C HATypaJbHBIM U IENbIM ToOKazatenem. EE€ cBoiicTBa u Tpaduk.

33 CgoiicTBa 1 rpaduK KOpHS N-0M CTEIeHN

3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TPpadUKu

3.5 [TokazarenpHas u nmorapudpmudeckast GyHKIUN, HX CBOWCTBA U rpaduKu

36 Touku paspsiBa. AcuMnTOTH TpadukoB GyHkuuid. CBoiicTBa (QyHKUWH, HEMIPEPHIBHBIX HA
' OTpe3Ke

3.7 ITocnemoBaTeILHOCTH, CIIOCOORI 3aJaHUs MOCAEA0BATEILHOCTEH

3.8 Apudmernueckast 1 reoMeTpuueckas nporpeccu. @opMysa CI0XKHBIX POLEHTOB
4 Hauana maremarndeckoro aHanusa

4.1 [IponsBognas pynkiuu. [Ipons3BoaHbIe SNEMEHTAPHBIX (QYHKITHI

4.2 [IpuMeHeHne TPOU3BOAHON K MCCIIEOBAHMIO (PYHKIMI HA MOHOTOHHOCTH U 3KCTPEMYMBEI.
' Haxosxnenne HauOonpIero 1 HaMMEHbILIETO 3HaYCHUS (PYHKIMK Ha OTPE3Ke

4.3 [lepBoobpaznas. MaTerpan
5 MHoecTBa U JIOTHKa

5.1 MHoxecTBO, onepalny HaJ MHOKecTBaMHU. Jlnarpammel Ditnepa — Benna

5.2 Jloruka
6 BepositHOCTS 1 cTaTHCTHKA

6.1 OnwucarenpHast CTaTHCTHAKA

6.2 BeposTHOCTB

6.3 KomoOuHaropuka
7 I'eomeTpus

7.1 @urypsl Ha IIOCKOCTH

7.2 [IpsiMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKA

7.4 Tena u NOBEPXHOCTHU BPALLEHUS

7.5 Koopannaatsl 1 BEKTOpPHI




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

Maremaruka: anredpa 1 Hayajla MaTeMaTHYECKOro aHallu3a, reoMeTpus. Anredpa 1 Hadasia
MaTteMaTryeckoro ananuza.10-11 knaccel: 0a30BbIi U yrinyOneHHbIH ypoBHU: yueOHuk/ LI.A. Anmumos,

10. M. Komsrun, M.B. Tkauésa u np.- Mocksa: [Ipocsemenune ,2024r.

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

Junakruueckue marepuaisl (aBropsl M.U. 11labynun, M.B.Tkauésa, H.E. ®€noposa)

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
1. https://resh.edu.ru/

2. https://education.yandex.ru/lab/classes
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