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INOACHUTEJIBHASA 3AIIMCKA

VY4eOHblif Kypc «Anrebpa W Hayalla MaTeMaTHYECKOTO aHaIN3a» SBISETCS
OIHUM M3 HauOoJsiee 3HAYMMBIX B MPOrpaMME CpeIHEro oOuiero oOpa3oBaHUs,
IIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0azy aJis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYrod CTOPOHBI, (OpMHUPYET
JIOTHYECKOe U aOCTPaKTHOE MBIIUICHUE O0YUYaIoIUXCsl Ha YPOBHE, HEOOXOIMMOM
JUIsE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHNUSA, UICTOPUH, CIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax gaHHOro ydyeOHOro Kypca oOydaromiuecs OBIIAJI€BaIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHSI B MAaTEeMaTH4YeCcKoi (hopme.

VY4eOHblif Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIn3a 3aKjaj(bIBacT
OCHOBY I YCHENIHOTO OBIAJCHUS 3aKOHAMU (U3WKH, XWMHH, OWOJIOTHH,
NOHUMAaHUS OCHOBHBIX TEHJICHIIMI Pa3BUTUSI SKOHOMHMKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX Ul JalbHEHIIEro oOpa3oBaHUS U B
NOBCEHEBHOM XU3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKLUSIMU aureOpbl M MaTeMaTH4YEeCKOIO aHallu3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTHHHOCTb, JOKa3bIBATH
YTBEPKACHUS C MOMOILBIO MHAYKIMHM U pacCykaaTh JEAYKTUBHO, HUCIIOJIb30BAThH
00001IeHNe W KOHKpPETH3allMio, abCcTparupoBaHWe M aHAIOTHIO, (OpMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILLUICHHE.

B xone usyuenus ydyeOHOro kypca «Anredpa U Hayajia MaTeMaTUYECKOrO
aHaM3a» O0ydYarolluecs IMOJY4aroT HOBBIM ONBIT PEIICHUs NPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJEJECH peallbHbIX CUTYallUH,
UHTEPIIPETallud  TOJYYCHHBIX  PELICHHH, 3HAKOMATCS C  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

VY4eOHblil Kypc o00nazaeT 3HAYMTEIbHBIM BOCIUTATENIbHBIM MOTEHIHAJIOM,
KOTOpBIA peanu3yercs Kak uepe3 Y4eOHbIi Marepual, CIOCOOCTBYIOIIUN
(GOopMUPOBAHHI0O HAYYHOTO MHMPOBO33PEHHs, TaK W dYepe3 CHeuuduky ydeOHOMH
NEeATENbHOCTH, TpeOyromed MNpOAOJDKUTENbHOW KOHLUEHTPAUUW BHUMAaHUA,
CaMOCTOSITEJIBHOCTH, AKKYpPaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3yJibTart.

B ocnoBe wmetommku oOydeHus anreOpe M HayalaM MaTEeMaTHYeCKOTro
aHaJIN3a JIEKUT AESATEIbHOCTHBIN NPUHLIMI 00yYEHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOIro
aHaJIM3a» BbIIEICHBI CIEAYIOIINE COAEPKATEIbHO-METOANUECKHE TuHUM: «Yucna
U BhIYUCIICHU», «DyHKINU U rpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana



MaTeMaTHYeCKOro aHaim3a», «MHOXecTBa W JIoTuKa». Bce OCHOBHBIE
COJIePKaTEIbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha MTPOTSHKEHHHM JBYX JIET
oOydeHHss Ha YpPOBHE CpEIHEro OOIIero OO0pa30BaHMs, €CTECTBEHHO JOMOJIHSSA
Apyr Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMM U pasaenamu. JlaHHbIHI
yueOHbI Kypc SBISICTCS MHTETPATUBHBIM, IOCKOJIBbKY OOBenuHSET B cebe
COJIep’)KaHUEe HECKOJIbKMX MaTeMaTHYeCKHX JUCIMIUIMH, TAaKUX Kak anredpa,
TPUTOHOMETpPHS, MAaTEMaTHUECKUNA aHAINU3, TEOPUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u gapyrue. Ilo mMepe Toro kak oOydwaromuecs OBIJIAJIEBAIOT BCE Ooliee
IIMPOKUM MAaTEMaTHUECKUM alllapaToM, Y HUX MOCIIEeI0BaTEIbHO POPMHUPYETCS U
COBEPILIEHCTBYETCSI yMEHHE CTPOUTb MAaTeMaTHYECKYI0 MOJENb peallbHOM
CUTYyalluu, MPUMEHATh 3HaHWs, TOMyYEeHHBIC MIPH U3yYEHUU Y4eOHOTO Kypca, AJis
peIIeHUsI CAMOCTOSTENbHO C(HOPMYIUPOBAHHON MAaTEMaTHUYECKON 3aaul, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxaTenbHO-MeToAnYecKas JIMHUS «Uuciaa ¥ BBIYUCICHUS» 3aBepIlaeT
¢opMHpoBaHNE HAaBBIKOB MCIOJIb30BAaHUS JAEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOTO 0011ero oopa3oBanus. Ha ypoBHe cpennero oouiero
oOpa3oBaHusi 0coboe BHHUMaHue yneisercss (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCICHHUH, BKIIOYAIOUINX B ce0s HCIOJIb30BAaHHME PA3THUYHBIX
dopMm 3ammcu 4yMcia, YMEHHUE JelaTh MNPUKUIKY, BBIMOJHATH HPUOIMKEHHBIC
BBIYUCIICHUS, OLCHUBATh YMCIIOBBIC BBIpaKeHUs, pabOTaTh ¢ MaTeMaTUYECKHUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroOlmIMMCSI MHOXKECTBAa HaTypajbHBIX, IIEJIbIX,
pallOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCeld. B KaXIoM M3 OSTUX MHOXECTB paccMaTpHUBAIOTCA
CBOWCTBEHHbIE €My creuu(puyeckre 3aJaud W Olepaluu: AeJICHHE HaIelo,
ONEpUPOBAHME OCTATKAaMU Ha MHOXKECTBE MLIENBIX YHCEN, OCOOble CBOWCTBA
palMoHANbHBIX M HUPPAIMOHATBHBIX YKCEeN, apu(METHUECKUE OMEpaliu, a TaKkxke
U3BJICUCHHE KOPHS HATYpaJbHON CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEN.
braronaps mociegoBaTeNbHOMY PACIIMPEHUI0 Kpyra HUCHONb3YEeMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTAMH MX MPUMEHEHUS ISl PELICHUs] Pa3IUYHbIX 3a7a4
dbopMupyeTcsi mpeaCTaBICHUE O €IUHCTBE MATEMAaTUKH KaK HayKd W €€ pojH B
MOCTPOCHUN MOJIEJIeH peaNbHOro MHUpPA, HIMPOKO HCIONB3YIOTCS 00O0OIIeHHE U
KOHKPETHU3aIHSL.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pPeaTM3yeTCs] Ha MPOTSHKEHHH BCEro
oOy4eHHsT Ha YpPOBHE CpPEIHErOo OO0IIero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
pazaene Ilporpammbl TpemxyCMOTPEHO pELIEHHE COOTBETCTBYIONIMX 3amad. B
pe3yabTare oOy4aromuecss OBJAJEBAIOT PA3IUYHBIMM METOJaMH  PEIICHUS
palMoOHANBHBIX, HPPALUOHANBHBIX, IOKAa3aTEIbHBIX, JIOrapuMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEPaBEHCTB U CUCTEM, a TakXke 3ajad,
colepkaix mapameTpbl. llomydeHHbIE yMEHHUS IIMPOKO HCIONB3YIOTCA TpU



UCCIIEOBaHUM (YHKIUH C TIOMOIIbIO NPOU3BOJHOM, IPU PELIEHUU MPHUKIAJIHbBIX
3a7a4 M 3a7]a4 Ha HaXOXKJCHUE HauOOBIINX U HAUMEHBIINX 3HAYECHUN (PYHKIIHH.
JlanHasi comeprkatenbHas JIMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€Tel 1o  (opmynaMm, npeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHX BBIPAXKCHUM, a TAaKXE BBIPAKEHUH,
COJIepKallNX CTerneHn u Jorapupmel. brarogaps u3ydeHuio anreOpanueckoro
MaTepualia  IOPOUCXOJMUT  JAJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0YyYaromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuil, pabOTBl C  CHUMBOJBHbBIMM  (OpMaMu,  IpPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHl B BHJIE€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npeparaeT d(QQPEeKTUBHBIE WHCTPYMEHTBHI JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J]a4, HArJAIHO JEMOHCTPHPYET CBOM BO3MOMXHOCTH KaK
SI3bIKa HAYKU.

ConepxarenbHo-MeToaAMYecKass JHUHUA «DYHKIMM U TpaduKu» TECHO
HeperieTaeTcsd ¢ APYTMMH JIMHUSAMU Y4e0HOro Kypca, IMOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aJa€ET MOCIE0BATEIBbHOCTh U3YUEHHs MaTepraiia. M3yyeHnne cTeneHHou,
MOKa3aTeNbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIA, UX CBOWCTB
U rpauKoB, UCHOIb30BaHUE (DYHKUMU 7S pElICHUs 3a7ad U3 IpYyruX y4eOHbIX
IIPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOM OonblIOE BHMUMAaHHE
yaensiercs: GOpMHPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKITY
pa3IMYHBIMA BEJIMYMHAMH, HCCIENIOBATh MONyYCHHbIE (DYHKIIHMH, CTPOUTH HX
rpa¢uku. Marepuan 3TOl COAEpKATENbHON JMHUM HALlEIEH HA pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJIIIOIIMX BBIPAXKaThb 3aBUCHMOCTHM MEXKJIy BEJIMYMHAMH B
pa3nu4HON (opMe: aHATUTHICCKOW, Tpadudeckoil M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
00001IEHUIO M KOHKPETU3ALIUU, UCTIOIb30BAHUIO aHAJIOTUH.

CopepxarenpHass nuHuA «Hauvana mMareMarnyeckoro a”ajnsa) IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M MPUKIAAHBIX 3a/ad,
JOCTYITHBIX OOyYaromuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpaduKy CIOXHBIX (DYHKIMHA, OMPENEeNiaTh WX HAUOONbIIME W HAUMEHBIINE
3HAUEHMS, BBIYUCIATH IUiomanu (uryp U oObEMBI Te, HAXOIUTh CKOPOCTH HU
YCKOpEeHMsI IpoleccoB. JlaHHas conep:kareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYEeCKUX MOJENEl pealbHbIX CHTYalluH,
NO3BOJISIET HAXOJIWTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTE€MaTUYECKOIO
aHaJM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaNbHO-JIOTUYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMH paclO3HABATh IPOSIBICHUS
3aKOHOB MAaT€MaTHUKU B HayKe, TEXHUKE M UCKyccTBe. OOydaroniuecsi y3HAIOT O



BBIJIAIOIIUXCS pe3yJIbTaTax, MOJYYEHHBIX B X0JI€ Pa3BUTHSI MAaTEMAaTHUKHU KaK HayKH,
1 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas: TUHUSA «MHOKECTBA M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB U MATEMaTHYECKOM JIOTHMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC MIKOIBHOM MaTeMaTUKU
U TpeyiaraloT Hambosee YHUBEPCATbHBIA S3BIK, OOBEIUHSIOUINI BCE pa3nesbl
MaT€MaTUKU M €€ TPWIOKEHUH, OHHU CBS3bIBAIOT pPa3HbIE MaTEMaTUYECKHE
JUCUUIUIMHBL W WX MpWIOKEHHd B eauHoe wnenoe. [losTomy BakHO nath
BO3MOXKHOCTh OOyYaromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTUKH W HCHIOJb30BATh €ro JJIs BBIPAKEHUS CBOUX MBICIIEH.
Jpyrum BaXXHbIM [PU3HAKOM MaTEMaTUKH KaK HayKd CJeayeT IpU3HaTh
CBOMCTBEHHYIO €U CTpOroctb OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
npaBWiaM  IMOCTPOCHMSI  JOKa3aTeIbCTB.  3HAKOMCTBO C  3JEMEHTaMU
MaTEMaTUYECKOM JIOTUKM CIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIILICHUS
00y4Jaronuxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKK KPUTUIECKOTO MBIIIICHUSI.

B yuebHOM Kkypce «Anrebpa M Hayala MaTeMaTUYECKOTO aHaIH3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYE€CKOTO MOJICTUPOBAHMS, KOTOPHIE IMPU3BAHbBI
crocoO0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOEHHUS MOJENEH peaTbHbIX
CUTyaIlMii, HCCIEOBaHUS AITHUX MOJENIEeH ¢ MOMOIIbI0 amnmnapara aireOpsl u
MaTEMaTUYECKOI0 aHajdu3a, WHTEPIpPETALMH MOJYyYEHHBIX pe3yJapTaToB. Takue
3aJIaHUA BIUIETEHBI B KAXK]IbII U3 Pa3[eioB MPOrpPaMMBbl, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HMCIOJIb3YeTCs JIs pelieHus MpUKIaAHbIX 3anad. [lpu
pElICHUH  peabHbIX  NPAKTUYECKUX  3ajJady  oOydarouiuecs  pa3BUBAIOT
HAOJI0IaTeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  IPOOIEMy.
HestenbHOCTh 1O (OPMUPOBAHMIO HABLIKOB PEIICHHS MPUKIAIHBIX 3a7ad
OpraHu3yeTCcs B MpoIlecce U3yUeHUs BCceX TeM yueOHOro Kypca « Anredpa u Havasna
MaTEMaTUYECKOIO aHaJIU3a».

Ha wusydenmne yuebHOro kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COJEPXAHUE OBYYEHUA
10 KITACC

Yuciia u BBIYMCTICHUS

Panmonaneupie yucna. OOBIKHOBEHHBIE M JECATHUYHBIC JIPOOH, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. I[lpumenenue apoOel U MPOLEHTOB IS
pelIeHUs NPUKIAAHBIX 3aa4 U3 Pa3JIMYHbIX OTPACIEd 3HAHUN U PEabHOM )KU3HH.

JlelicTButenbHble 4ucna. PanuoHanbHblE W UPpAlMOHAIBHBIE YHCIA.
Apudmernueckre  onepanud ¢ JCUCTBUTENbHBIMH  YHCIaMd.  Moayib
JENUCTBUTEIHLHOTO YKUCia U ero cBoicTBa. [IpuOnmkE€HHbIC BHIYUCIICHHUS, TIPABUIIA
OKpYTJICHHUS], IPUKHUJIKA U OLICHKA PE3YyJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1enbIM  nokazareneM. buHom Heiorona. Hcnoabs3oBanmue
MOJIXOJAIICH (POPMBI 3aUCH TIEHCTBUTEIBHBIX YHCEN ISl PEIICHUS MTPAKTHIECKUX
3a/a4 U MPEJICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp € palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHble W HaATypalibHbIC
Jorapu@mel.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHT'€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE IpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCWUIIBHBIE YpaBHEHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelLICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEUICHHSI LEIBbIX U APOOHO-PAIMOHATFHBIX YpaBHEHUH U
HEpaBEHCTB. MHOrowieHbl OT OJHOW NEepeMeHHOW. JleneHue MHOrousjeHa Ha
MHOIOYJIEH ¢ ocratkoM. Teopema be3dy. MHOrounessl C  LEIbIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPKAIIUX CTETICHU U KOPHH.

WppaunoHanbHble YpaBHEHUSI. OCHOBHBIE METO/IbI penieHus
UPpaLlMOHAJIbHBIX YPaBHEHUH.

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METO/BI PELICHHS MMOKAa3aTEIbHBIX

YPaBHECHU.

[IpeoOpa3zoBaHue BbIpaXXEHU, COAEPKALTUX JTOTapU(MBI.

Jlorapudmuueckue YpPaBHEHHUS. OcHOBHbBIE METO/IbI pelIeHus
JorapuMUYECKUX YPABHCHUM.

OcHOBHbIE TPUTOHOMETPUYECKUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHUM. PellieHre TpuroHoMeTpuuecKiux ypaBHEHUH.



Pemrenne cucrem JNMHEMHBIX ypaBHEHUW. MaTpuia CHUCTEMbI JIMHEWMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreOMETPUYECKUN CMBICI H
CBOKCTBA, BBIUYHCIICHUE €r0 3HAYEHUs, TPUMECHECHUE ONPEACIUTENS Ul PEIICHUS
CHUCTEMBbl JIMHEMHBIX YpaBHEHUU. PelieHne MNpUKIAAHBIX 3aa4 C IOMOIIbIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne MOCTPOCHHOW MOJENIU C
ITIOMOIIBIO MATPHI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEAbHOM CHUTyalldd C MOMOIIBIO
YPaBHEHMM W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pas3IMyHbBIX 00JacTel HayKu M peallbHOU
KU3HU.

DyHKIUHN U TPaPUKHU

Oynkuus, crnocoOsl 3agaHus (yHKIUU. B3auMmHO o00paTHbIe (QYHKIIHH.
Kommosummst  pyskruii. 'paduk  QyHKIMu. DnemMeHTapHBIE TPeoOpa3oBaHUs
rpauKoB GyHKIIHI.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynu QyHkium.
[TpoMexyTku 3HaKOMOCTOSTHCTBA. UETHBIC U HeuéTHbIe GyHKIUU. [lepuoanueckue
¢ynkun. IlpomexxyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnbiee 1 HaumMeHsblee 3Ha4yeHus: QyHKIMHA Ha IPOMEXKYTKE.

Jluneiinas, kBaapaTU4yHasi W ApOOHO-TMHEHHAas (QYHKIUU. DJIeMeHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpadrKOB.

CrenenHasi pyHKIHS C HATypaJIbHBIM M IENBIM MoKa3zarenem. EE€ cBoiicTBa u
rpaduk. CBoiicTBa M Tpaduk KOpHS N-OM CTENEHH Kak (PyHKIMH OOpaTHOM
CTEIEHH C HATYpaJIbHbIM [MOKA3aTEJIEM.

[TokazatenbHast u jorapupmuyeckas (yHKIHUUA, UX CBOMCTBA M TpaduKu.
HcnonpzoBanue rpadukoB GyHKIUHN OIS peICHUS] YpaBHEHHIA.

TpuronoMerpuueckass OKpYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GyHKIMIA YUCIOBOTO apryMEeHTa.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX IMPOLECCAX U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havasa MmaTeMaTH4eCKOro aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBaTEIBLHOCTEH. MeTox
MaTeMaTUYECKOW HHAYKIIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE MTOCIEA0BATEIbHOCTH.
Hcropusi BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHalu3a Kak aHalih3a OECKOHEYHO
MaJbIX.

Apudmernueckast 1 TeOMeTpHUECcKas Mporpeccuu. beckoHeuHo yObIBaromiast
reoMmeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuuecKon
Nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. PopMylia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE TNPOTPECCHMH I PEIICHUS pEeajbHbIX 3a/ad
IIPUKJIATHOTO XapakKTepa.



HenpeppiBHble (QyHKIMM M HUX cBOWCTBAa. TOUKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (pyHKUIMH HENpEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHUs HEpaBEHCTB. [IpuMeHeHue CBOICTB HENpPephIBHBIX
(GyHKIMI U1 perieHus 3a1ad.

ITepBast u Bropas npousBoaHble GyHKIUHU. Onpenenenne, reOMeTpUIeCcKuil u
buznyecKuit CMBICI IPOU3BOIHOMN. Y paBHEHHE KacaTenbHOM K rpaduky GpyHKIHU.

[IpousBogubie  snemeHTapHbiX  ¢yHkiuil.  [IpousBogHas  CyMMBI,
MPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIHIA.

MHoskecTBa U JIOTHKA

MHOXeCTBO, omnepaluu HaJ MHOXKECTBAMM M MX CBOWCTBA. [lnarpammsl
Oitnepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUS pEeaJbHBIX NIPOLECCOB M SABJICHHWM, NPH PEHICHUH 3aJad U3 JAPYTHX
y4eOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHECHHSI.

11 KITACC

Yucsia v BIYMCJIEHUS

Harypanbuble u nenble yncna. [[pumeHeHrne Npu3HAKOB JIEIMMOCTH LEJIbIX
qyuces, HauOonpmuik oOnui nenutens (nanee — HOJl) u HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkinaa juist pemeHus
3a]1a4 B LENbIX YHACIAX.

KommiekcHple 4ymcna. AnreOpandeckas W TPUTOHOMETpHUYECKas (POPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHUYecKHe Orepanud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oi cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJN JUIS PelIeHUs (PU3HMUECKUX U TCOMETPHUUECKHX 3a/1ad.

YpaBHeHMs U HEPABEHCTBA

CucremMma W COBOKYNIHOCTb YPaBHEHHWA M HEPABEHCTB. PaBHOCWIbHbBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEl  TPUTOHOMETPUYECKHMX  ypaBHEHHH €  TMOMOIUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX W  JIOTApU(PMUICCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palUOHAIbHBIX,
WPpaMOHATBHBIX, TTOKA3aTEILHBIX U JTOTaPU(PMUIECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMU.



[IpumMeHeHue  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3aJad M 3ajJad M3 pa3IUYHbIX OOJacTell HayKu WU peasbHOU
KW3HU, UHTEPIPETALMS ITI0JTyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

['paduk xommozunuu ¢GyHKIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padmyeckue MeToAbl pelleHUs YpaBHEHMI W HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHUS 3a]1a4 C TapaMeTPaMH.

Wcnonb3oBanue rpadukoB (QYHKIUN JUIsI HCCIENOBAaHUS TPOIECCOB U
3aBHCUMOCTEH, KOTOpbhIE BO3HUKAIOT TMPH PEIICHUU 3a7ad U3 JAPYTUX Yy4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHajamu3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTh U
sKkcTpeMyMmbl.  Haxoxaenue  HauOodbIIer0 UM HAUMEHBIIETO0  3HAYEHUU
HEMpPEepHIBHON (YHKITMH Ha OTPE3KeE.

[IpuMeHeHne NPOU3BOJHOM U HAXO0XKACHUS HAWIY4dlllero pELICHHS B
NPUKIAIHBIX 3a/adax, UIsl ONPEACIICHUS CKOPOCTH M YCKOPEHHs Ipolecca,
3aaHHOTO (hOPMYIION Ui rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOoOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

WHurerpain. ['eomeTpuuecknii CMBICII HMHTErpasa. Brruncnenne
onpeaenéHHoro naTerpana mno gopmyne Hetotrona-Jleibuuna.

[IpumeHneHnue uHTErpajga A HAXOXKIEHUS IUlomaiel miockux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Mpumepsr pemenuit auddepeHInanbHbIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILIECCOB C TOMOLIBI0  AuddepeHInaTbHbIX
YPaBHCHUU.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MMO3HUIINH 00YJarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHMCKOTO  OOIecTBa,  NPEICTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBICHUH,
npoLenyp TpakJaHCKOro oOiiecTBa (BbIOOPBL, OMPOCHI W JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMU HWHCTHUTYTaMH B COOTBETCTBUM C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM;

2) IATPMOTUYECKOI0 BOCITUTAHUS

c(hOpMUPOBAHHOCTH POCCUNUCKON TPaXAAHCKON MJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHMUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHMUE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapojaa, CpOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKH U JEATEIIbHOCThIO YYEHOTO0, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETHUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHM, pacCyXI€HHI, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHUSI MPUMEHATh MAaTEeMAaTHYECKUE 3HAHUA B
MHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3ndecKas aKTUBHOCTH), (PU3UUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH TPYAOTIOOWS, HHTEpEC K
paznu4yHbIM  chepaM  TPOPECCHOHAIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccu U peaqu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
CaMOOOpPa30BaHUI0 Ha MPOTSIKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4y MaTeMaTUYeCKOW HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHUE BIIMSHUS
COIMATIbHO-D)KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJHOM M COLMATBLHON
Cpenbl, 0CO3HAHUE TJIO0ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpUEHTAITHS
HAa TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM I pemieHus 3amad B 00JacTu
OKpY’Kalolllel Cpejapl, IUIAHUPOBAHUE TIIOCTYIIKOB M OIICHKHM WX BO3MOMKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OOIIECTBEHHOM  MPAKTUKH, TOHUMaHHE
MaTeMaTHYECKOW HayKHW Kak c]epbl 4YeloBEeYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHUS I[MBUJIM3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOl Kak CpEICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIC YHUBEPCATbHBIC Y4eOHbIC 1eiiCTBUSA

ba3oBble Jjoruyeckue aeicTBus:

BBIBILITD M XapAKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKH MATEMaTUYECKUX
OOBEKTOB, MOHATUM, OTHOLICHUM MEXIy MNOHATHSIMH, (OpPMYJIUPOBATH
olnpezeNieHus MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBaHMS JIs1 0000IIEHUS U CPaBHEHUS], KPUTEPUU ITPOBOIMMOIO aHAJIN3A;

BOCIIPUHUMATh,  (OPMYyIUpPOBaTb U  MpeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTEIBHBIE U OTPULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIBIIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEUYUS
B (pakTax, JAHHBIX, HAOJIONEHUSAX U YTBEPXKACHHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMI;

JielaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUYECHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE€ U OT MPOTUBHOTI'0), BBICTpauBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIbI;

BbIOMpaTh crmoco0 pemieHusi ydeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEUICHUs, BbIOMpaTh HamOojee MOAXOMALMH ¢  Yy4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



Ba3oBble uccienoBareabcKkue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpolieMmy,
yCTaHABIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOJAUTH CAMOCTOSITEIBHO CIUTAHUPOBAHHBIN 3KCIEPUMEHT, MCCIIEIOBAHNE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTuuecKOro 00beKTa, sIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0ObEKTaMH, SIBICHUSIMU, POLIECCAMU;

CaMOCTOSITENIbHO (POpPMYIHpPOBaThH OOOOIICHHSI W BBIBOJBI MO pe3yiIbTaTaM
NPOBEAEHHOTO  HAONIOJACHMS, HWCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOILleCcCa, a TaKXKE BBIIBUTATDH
MPEINOIOKEHUS O €0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ ungopmaumeii:

BBISBIISITh JEUITUTHI MHPOPMAITUH, JaHHBIX, HEOOXOMUMBIX NI OTBETa Ha
BOMPOC U JUIsI PEIICHUS 3a]1auH;

BbIOMpaTh WH(OPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CUCTEeMAaTH3UPOBaTh W HWHTEPIPETHPOBATH WH(POPMAIIMIO PA3IUYHBIX BHUIOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(MOPMAIHIO, MPEACTABIATh €€ B Pa3IUYHBIX (PopMax,
WLTIOCTPUPOBATH TpapuueCcKH;

OLICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
c(hOpMYyIIUPOBAHHBIM KPUTECPHUSIM.

KoMMyHMKATHBHbIE YHHBepPCAJIbHbIe YueOHbIe 1eicCTBUS

OO1menne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIIOBUSIMH U
IesIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATh TTOJIYYCHHBIA PE3YJIbTAT;

B XOJIc OOCYXKJICHHS 3a/JiaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMHI,
poOJIeMBI, pelmaeMOl 3aJadd, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHHS, COIMOCTABJIATh CBOM CYXICHUS C CYXICHUSMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KWBaTh Pa3jIUYMe M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bopMyIpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHMS 3aJ1aud, SKCIICPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSTEIIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MPE3EHTAlMN U 0COOEHHOCTEH ay TUTOPHUH.

PeryasiTuBHbIE YHHBepCcAaJbHbIE Y4eOHbIE e CTBUSA



Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 33/1a9d, BRIOUPATh CIIOCOO peIeHus C
Y4ETOM UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOU MH(OpMAaIuu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIeKT:

BIAJCTh HABBIKAMHM  IIO3HABATEILHON  pedeKCHMM KaK  OCO3HAHUS
COBEpIIAEMbIX JAECHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CaMOKOHTPOJISI Tpollecca W pe3yibTaTa pelIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEIICHUHU 3a/1auH,
BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa TN U YCIOBUAM, OOBSICHITH TPHUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1€ITEJILHOCTD:

MOHUMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIHUBUIYATbHOU
paboTbl MpHU pEeHIeHUWH Y4YeOHBIX 3aJa4, MPUHUMATh 1€Jb COBMECTHOM
NEeSTEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM PabOThI, pacmpeneisiTh
BUJIbI paboOT, JIOTOBApUBATHCS, OOCYX AaTh IMpPOIECC W Ppe3yldbTaT paloThl,
0000111aTh MHEHHST HECKOJILKUX JTIOCH;

y4acTBOBaTh B TPYMNMOBBIX (opMax paboTel (0OCykmaeHMs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JPYTMMU 4YJIEHAaMH KOMAaH]Ibl, OIICHUBAThH
KaueCcTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

NNPEAMETHBIE PE3YJIBTATBI

K xonumy oOydenus B 10 kiacce oOydaromuiics MOIYYUT CIETYIOIINE
IpeIMETHbIE PE3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmsl y4eOHOIO
Kypca «AnreOpa U Ha4yajla MaTEMaTUYECKOIO aHAIN3a»:

Yuciia v BBIYMCICHUSA:

CBOOOZHO OMEpPUPOBATh MOHATHUAMHU: PAIMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOYKECTBA
PAlMOHAIBHBIX U IEHCTBUTEIBHBIX YNCET, MOLYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATH JPOOM W TPOLEHTHl JJIsl pPEIICHUS MPHUKIAJHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

IPUMEHATH NPUOIMKEHHBIC BBIYUCICHUS, IPABUIIA OKPYTJICHUS], IPUKUJIKY U
OLICHKY pe€3yJIbTaTa BEIYUCIICHUI;



CBOOOZHO ONEPUPOBATh IIOHATUEM: CTENEHb C IEJIBIM IOKA3aTeleM,
UCIIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTEIBHBIX YNCEN AJISl PEIICHUs
NPaKTUYECKUX 334 U NPEACTaBICHUS JaHHBIX;

CBOOOZHO ONEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHU;

cBOOOHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHAIBHBIM MOKa3aTelIeM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMHU: JIOrapudM UHCTA, JECATHYHBIE U
HaTypaJIbHbIC JIOTapU(PMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

ONEepPUPOBATh MOHATHIMH: APKCUHYC, aPKKOCUHYC M apKTaHIE€HC YHCIOBOrO
aprymeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATh MOHITUSIMU: TOXKIECTBO, YPaBHECHUE, HEPABEHCTBO,
PABHOCWIJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSL, PABHOCUJIBHBIE HEPABEHCTBA,

OPUMEHATH pPAa3IMYHBIE METOJbl PEIICHHS pPAlMOHANBHBIX W JApPOOHO-
palMOHAIBHBIX YPAaBHEHMI, NPUMEHATh METOJ HWHTEPBAJIOB I PELIEHUs
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: MHOTOUYIEH OT OJHOW IEPEMEHHOM,
MHOTOYJIEH C LEIbIMH KOd(p(ULIUEHTaMH, KOPHH MHOTOUYIEHA, HPUMEHAThH
JIeJIEHE MHOTOWIEHAa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl pelIeHus 3a]1ay;

CBOOOZHO ONEpUpOBaTh NOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPENEIUTENh MaTpulbl 2 X 2 M €ro IEOMETPUYECKHUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ONpEeAeNuTesss 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEHUTENI JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBAaTh PEAJIbHbIE CUTyallUN C IIOMOLIbIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
VCCJIEIOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MATPUIl W OIPEHECIHUTEIEH,
MHTEPHPETUPOBATH NOJYYCHHBIN PE3YIIBTAT;

UCTIONb30BaTh CBOMCTBA JEHCTBUI C KOpHSAMHU [UJIsl TpPeoOpa3oBaHUS
BBIPAKCHN;

BBINOJIHATH IPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAIINX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTENIEM;

UCIIOJIb30BaTh CBOMCTBA Jorapudmon IS npeoOpa3oBaHUs
Jorapu(p)MHUUECKUX BBIPAXKECHUM;

CBOOOZHO ONEPUPOBATH MOHATHUSAMU: HpPpaLMOHAIbHBIE, MOKA3aTelbHbIE U
jgorapu(pMUUECKrEe YpPaBHEHNUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PAaBHOCUIIBHBIX
NIEPEXOJ0B WIIM OCYILIECTBIIAS IIPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI I TPeoOpa3OBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OMNEpUpPOBaTh MOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAuMble  (OpPMyJbI  JUIsl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJa4yH, HCCIEIOBATh
MOCTPOCHHBIE MOJICNU C MCIIOJIb30BAHUEM arlfapara aiareopsbl.

DyHKUMH U TPaPuKn:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (YHKIHUS, CIOCOOBI 3adaHusl (PYHKIIUH,
B3aMMHO oOOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, rpadux QyHKINH,
BBITIOJIHATH dJIEMEHTapHbIE TTPeoOpa3oBanus rpadukoB QPyHKINIA;

CBOOOZHO OMEpPUPOBATH MOHSTUSAMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HaYeHUN QYHKUMH, HYyJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATH MOHATHUSAMHU: YETHBIE M HEYETHbIE (PYHKIIMH,
nepuoandeckue QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (DYHKIMK, HauOOJblllee M HAaWMEHbIEe 3HaueHUEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPAJIbHBIM U
LEJIbIM [OKa3aTeleM, rpapuK CTENEeHHOW (YHKIMM C HATYpalbHBIM U LIEJIbIM
nokaszatesnemM, rpauk KOpHsS n-0il CTeNeHH Kak (PyHKIMHU OOpaTHOM CTENEHU ¢
HaTYpaJIbHBIM ITOKa3aTeleM;

ONEpUpPOBaTh NOHATHUAMMU: JIMHEHHAas, KBaJpaTU4HAas U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOEHHUE UX IPaPHUKOB;

CBOOOZHO OIEpHpPOBaTh MOHATHSAMH: TOKa3aTelbHas M Jorapudmuyeckas
GyHKIIMM, UX CBOMCTBA M TpaduKu, HCMONB30BaTh MX TpadUKH OIS PELICHUsS
YPaBHECHUI;

CBOOOZHO ONEpUpPOBaTh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY’KHOCTD,
orpezieNieHue TPUTOHOMETPUIECKHUX (DYHKITUI YUCIOBOTO apTyMEHTa;

UCTIONB30BaTh Tpaduku GYHKIUN IS HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCUMOCTEH MpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaibHOU
KU3HU, BBIpaXaTh (JOPMYyJIaMU 3aBUCUMOCTH MEKy BETUUMHAMU;

Hauyana mareMaTH4eCKOro aHAJIM3a:

CcBOOOZHO OMEpUpOBaTh MOHATUAMU: apuMeTHyecKas M TeoMeTpuyYecKas
nporpeccusi, 06CKOHEUYHO yOBIBaIOIasi T€OMETPUYECKasi MPOTPECCHs, TMHEUHBIN U
HKCIOHEHLIMAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHUE
0 KOHCTaHTE;

UCIOJb30BaTh NPOIPECCUU JJI PEIICHUS pPEabHbIX 3ajad IPUKIIAJHOTO
XapakTepa,



CBOOOJTHO OTIEPUPOBATH MOHATUSMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHus
IIOCJIEA0BATENBLHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKJICHHsS MAaTeMaTH4YECKOro0 aHajgu3a KakK aHaluu3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO OINEpPUPOBATh TMOHSTUSAMHU: HEMpepbIBHbIE (GYHKIHUHU, TOYKHU
pa3pbiBa rpaduka GyHKINUN, aCHMITOTHI Tpaduka PyHKINM;

cBOOOZHO OMepUpoOBaTh MOHATHEM: (YHKIUS, HEMpepblBHAsA Ha OTPE3Ke,
NPUMEHATH CBOMCTBA HEMPEPHIBHBIX (QYHKIUH 1711 peLICHU 3a4a4;

CBOOOJIHO OIEpUPOBATh MOHSTUSIMHU: TIepBasi W BTOpas MPOU3BOJHBIE
byHKIUY, KacaTenbHas K rpaduky QyHKIUU;

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, NPOU3BEICHHUS, YACTHOIO U KOMIO3ULIMHU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKIIHIA;

WCIIOJIb30BAaTh TEOMETPUUCCKUN M (HU3UYECKUN CMBICT MPOU3BOIHON IS
peleHus 3a1a4.

MHokecTBa U JIOTHKA:

CBOOOZHO  OMEpPUPOBATH TMOHATHUSAMHU: MHOXKECTBO, ONEpalUd  Haj
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar AJisl ONIMCaHUs PEaIbHbIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX yUeOHBIX PEAMETOB;

CBOOOJIHO OIEPUPOBATH TMOHATUSIMH: OIPEICICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTEMATHYECKOT0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K xonmy o0yuenuss B 11 kuacce oOydarouuics MOMYYUT CIETYIOUTUE
IpeMETHBIC PE3yJIbTaThl MO0 OTACIbHBIM T€MaM paboyel mporpamMmbl y4eOHOTO
Kypca «AnreOpa U Ha4yajla MaTEMaTUYECKOIO aHAIN3a»:

Yuciia v BBIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH TOHATHSAMHU: HATypalbHOE U 1EJI0€ YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJbIX YUCEJ, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJ[ u HOK nHatypanbHbIX yncen Ui pelieHus 3a1ad, TpUMEHATh
anroputm EBkina;

CBOOOZHO OIEpUpPOBaTh MOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJITHO OMEPUPOBATh TMOHATUSIMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B alreOpandyeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIOTHATH apu(METHUECKHE ONEepaluy ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:



CBOOOZHO ONEPUPOBATH MOHATHUSAMU: HppalMOHANbHBIE, MOKa3aTelbHbIE U
jJorapu(MUUECKUe HEpPABEHCTBA, HAXOAUTh UX PEIIECHUS C  TOMOIIBIO
PAaBHOCWIBHBIX IIEPEXO/IOB;

OCYIIECTBIISATh OTOOp KOpPHEM TMpU pELIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OMEpUPOBaTh TMOHSITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh HEoOXoAumble (GOpPMyINbl  JJIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEPUPOBATh MOHATUSMU: CUCTEMA U COBOKYIIHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PEILEHUS
CHCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUUYECKUX YPaBHEHH U HEPABEHCTB;

pemarb palOHAaJbHEIE, UppalMoOHaIbHBIE, IIOKA3aTEIbHBIE,
jgorapu(pMUUECKUEe U TPUTOHOMETPUUYECKHWE YpPaBHEHUSI M  HEPABEHCTBA,
cozepaKalye MOLYyJIM U IapaMeTphl;

IPUMEHATH TpaduyecKue METOMBI JUIsl PEIICHUsI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a]1a4 C IapaMeTpaMy;

MOJICJIMPOBaTh pEallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBI II0 YCJIOBHUIO 3a/auH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIIPETUPOBATH ITOJTyYEHHBIN PE3yJIbTAT.

DOyHkuuu ¥ rpapuku:

CTpPOUTh TpaUKM KOMIO3UIMU (YHKUHUNA C TOMOIIbIO 3JIEMEHTAPHOIO
UCCIIEIOBAHMSI U CBOIMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTh TEOMETPUYECKHE O0pa3bl YpaBHEHM M  HEPAaBEHCTB Ha
KOOPJMHATHOM TIOCKOCTH;

CBOOOZHO ONEpUPOBATh MOHATUAMU: TIpaQUKH  TPUTOHOMETPUUYECKUX
byHKIIH;

OPUMEHATh (YHKIMHM Ui MOJECIMPOBAHHMS W HCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajausa:

UCIOJIb30BaTh MMPOU3BOJIHYIO JUIsl UCCIIEOBaHUS (DYHKIIMUM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAWTh HauOoJbIlIee U HANMEHbIIIee 3HAUCHUsI (PYHKIIMN HENPEPhIBHON HA
OTPE3KE;

WCIIOJIB30BaTh IPOM3BOJHYIO JUIS HAXOXKICHMSI HAaWIydllero peleHus B
IPUKIAJAHBIX, B TOM 4YHMCIE€ COLMAJbHO-DKOHOMHYECKMX, 3aJadax, s
onpeziesieHus CKOPOCTHM M YCKOPEHHs IIpolecca, 3aJaHHOro (opMyson wiu
rpaduxom;



CBOOOJTHO  ONEpUPOBATH TMOHATHAMH: IEpBOOOpasHasi, OIpeaeIEHHBIN
UHTETpall, HAXOAWUTh NEpBOOOpa3HbIE AIEMEHTAPHBIX (DYHKIMA U BBIYUCIATH
uHTerpai no popmyne Herotona-Jlei6uua;

HAXOJUTh IJIOUIA/IU TIOCKUX (PUTYp ¥ 0OBEMBI TEJ C MOMOIIIBIO HHTETPaIa;

UMETb TMPEJCTaBICHHE O MaTeMaTHYeCKOM MOJETHPOBAHUM Ha TpUMeEpe
coctaplieHus U PepeHInanbHbIX YPaBHEHHUI;

pemiaTe MPUKIaJHbIe 3a7aud, B TOM YHUCIE COLUAIbHO-DKOHOMUYECKOTO H
(u3M4ecKoro xapakrepa, CpeCTBaMyU MaTeMaTHUECKOr0 aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO yacos
Ne HaunmeHoBaHMe pa3ieiioB U TeM DJIeKTpOHHbIe (LM(ppOBbIE)
KonTpousn IIpakTHyeck
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYypPChI
bIe padoThI ne padoTbl
MHOXECTBO ICHCTBUTEIBHBIX YHCEI.
MHoroueHsl. PanimonanbHbIe ypaBHEHUS U
1 " . yp 24 1 https://m.edsoo.ru/H4K5BOW8G
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
ypaBHEHUU
Oynknun v rpaduku. CteneHHas GyHKINS C
2 YHKH pad Pynr 12 1 https://m.edsoo0.ru/D7Q8L6H1S
IIEJIBIM ITOKa3aTeIeM
Apudmernyeckuii KOpeHb N-OH CTCIICHMU.
3 pHd PEHb -0 CTeferi 15 1 https://m.edsoo.ru/L3V7E4L5M
HppanmonansHble ypaBHEHUS
ITokazarensHa . ITokazare e
4 KasaTeHAT QyHKIIA KASaTCIbHbT 10 1 https://m.edsoo.ru/F914Y5S9U
ypaBHECHUS
Jlorapudmuueckas QyHKIHS.
5 18 1 https://m.edsoo.ru/N7HOF2B5C
Jlorapudmuueckue ypaBHEHHS
TpuroHomeTprdecKue BIpAKEHUS U
6 P P P 22 1 https://m.edsoo.ru/K7E4S705L
ypaBHEHUS
7 ITocnemoBaTenbHOCTH U IPOTPECCUU 10 1 https://m.edsoo.ru/V7QIM3S3I
HenpepsiBubie ¢pynkuuu. [Iponsoanas 20 1 https://m.edsoo.ru/M4N9R7U9B
IToBTOpEHme, 0000IICHNE, CHCTEMATH3aIIHS
9 P Hl . 5 2 https://m.edsoo.ru/HIR3J3V5Z
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10 0




11 KUIACC

KoaunuecTBo yacoB

Ne HaunmeHoBaHMe pa3ie/ioB U TeM DJIeKTpPOHHbIE (LM(ppOBbIE)
KonTpoisn IIpakTHyeck
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
bIe padoThI ue padoTbl
" o
1 CCHeHOBaHI:Ie Gymicui ¢ HOMOLIbIO 22 1 https://m.edsoo.ru/JSO4F4A4N
IIPOU3BOJHON
2 [TepBooOpa3Has u UHTETpaI 12 1 https://m.edsoo.ru/A701VEN6B
r 78
3 PAGHKH TPHIOHOMETPHICCKITX YHKIUH 14 1 hitps://m.edsoo.r/Z3Z5B80O0S
TpuronomeTpuyeckrue HEpaBeHCTBA
HppanmoHanbHbIE,
4 ppart PIC, TORASATCIBIBIC | 24 1 https://m.edsoo.ru/OSXO0F9SSI
JorapupmMUUecKue HEPaBEHCTBA
KommnekcHele uncna 10 1 https://m.edso0.ru/GED3L1V9O
6 Harypanbnbie u nensie ynucna 10 1 https://m.edsoo.ru/ISRSI3W1I
CucreMsl pallMOHaIbHBIX, UPPALMOHAIBHBIX
7 NOKa3aTeIbHbIX U JIOTapU(PMUIECKUX 12 1 https://m.edsoo.ru/HSK217Y9P
YpaBHEHUU
8 3aa4u ¢ mapaMmeTrpamu 16 1 https://m.edsoo.ru/VOF6U4J90
IToBTOpenue, 0600 ,
9 BT P i HICHHE, CHCTEMATH3AIIA 16 2 https://m.edsoo.ru/E7S8LOGIK
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBO yacoB
JlaTa
Ne KonTtpoa IMpakTnue DJIeKTpOHHbIe Hu(poBbIe
Tema ypoka u3yue
n/n Bceero bHBIE CKHue — 06pa30BaTeJ1bHI)Ie PECYPChI
padoThI padoThI
MHo3kecTBO, OIepaly HaJl MHOKECTBAMH U
1 . patl A 1 https://m.eds00.ru/POX8P2G6S
UX CBOMCTBA
2 Juarpammsl Diinepa-BeHnHa 1 https://m.edsoo.ru/P2W3Q9S5B
IIpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOTO
3 p P 1 https://m.eds00.ru/Y5X8U309G
anrmapara i peleHus 3aaa4
Panmonansable ynciaa. OOBIKHOBEHHEBIE U
4 JECATUYHBIE IPOOU, TPOIICHTHI, 1 https://m.edsoo.ru/USO201E8M
OECKOHEUYHBIE TTEPUONMUECKHIE TPOoOH
Panmonansable ynciaa. OOBIKHOBEHHEBIE U
5 JIeCATUYHbIE JPOOH, IPOLIEHTHI, 1 https://m.edsoo.ru/D1X9K81.4B
OecKOHEYHBIE TIEPUOINUECKUE IPOOH
[IpuMeHenne npoOeH U MPOLIEHTOB IS
6 p P port a 1 https://m.edsoo.ru/D5U2X2C40
pElIeHUs IPUKIAJIHbIX 3a7a4
IIpumenenne apoOeii U MPOLIEHTOB IS
7 p P pott s 1 https://m.edsoo.ru/N2J4Z0L1U
pelieHust TpUKIAAHBIX 33124
e CTBUTEIbHBIE YHCIIa. PalimoHaIbHBIE B
8 A . 1 https://m.edso0.ru/USY9R5C5V
WPpALMOHATILHBIE YHCIIa
ApudbdmMeTnyecKue oreparuu ¢
9 p\, ¢ pall 1 https:/m.edso0o0.ru/U708K5P3C
IeACTBUTEIbHBIMU YACIAMHU
10 Moy AENCTBUTENBHOTO YUCIIA U €T0 1 https://m.eds00.ru/G6T811DIU




CBOMCTBA

11

[IpubnuxEHHBIE BBIYUCIIEHUS, TIPaBUIIa
OKpPYIJIEHUS, IPUKUKA U OLICHKA
pe3ynbTaTa BEIYUCICHUN

https://m.edsoo.ru/K0Z3N6RIR

12

OcHOBHBIE MCTOABI pCHICHUS LCIIbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

https://m.edsoo.ru/R5S8Q5TIM

13

OcHOBHBIE MCTOABI pCHICHUS LCIIbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPABEHCTB

https://m.edsoo.ru/N6R2W7S4L

14

OcCHOBHBIE METO/IBI PELLIEHUS LENBIX U
JIpOOHO-paLlMOHANBHBIX YPABHEHUH U
HEPABEHCTB

https://m.edsoo.ru/WOEOQ9B4F

15

MHoOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOTOUYIEHA HA MHOTOWIEH C
octaTtkoMm. Teopema besy

https://m.edso00.ru/T4C7JON5Q

16

MHorousneHsl ¢ 1enbMu KodhpuimeHTamu.
Teopema Buera

https://m.edsoo.ru/H9Y 109K3S

17

Pemenne cucreM TMHENHBIX YpaBHEHUN

https://m.edsoo.ru/H1Z4L6X0W

18

Pemenne cucreM TMHENHBIX YPAaBHEHUN

https://m.edsoo.ru/T1B6D5SU2N

19

Marpuia CucTeMbl JINHEWHBIX YPaBHEHU.
Omnpenenurens MaTpuLsl 2x2, ero
TEOMETPUYECKUI CMBICIT M CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

https://m.edsoo.ru/J3P6L.574V

20

Omnpenenurens MaTpuusl 2x2, ero
TEOMETPUYECKUIA CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

https://m.edsoo.ru/L2H2I8J8G

21

HpI/IMeHeHI/Ie OIIPECACIIUTECIIA AJIA PCIICHUA

https://m.edsoo.rw/E7C4F601T




CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemrenne npukitagHeIxX 3a/1a4 ¢ ITOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

https://m.edso0.ru/N4C401N2W

23

Pemrenne npukitagHeIxX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

https://m.edsoo.ru/B4B5SW6C5H

24

KonrponsHas pabora: "PanmonanbHele
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHEWHBIX ypaBHEHUN"

https://m.edsoo.ru/H6D1L7H7T

25

OyHK1US, cI0CcO0BI 3aJaHusT PYHKIIHH.
B3aumuo obpartnbie ¢pyHkimuu. Kommnosurms
byHKIII

https://m.edsoo.ru/K6L1J3A2G

26

I'padux QyHKIIUN. DIEeMeHTapHbIE
npeoOpa3oBaHus rpaduKoB GYHKLINI

https://m.edso00.1u/ASQ8V7EIM

27

OO6nacth onpeiesieHust © MHOYKECTBO
3HaueHu# QyHkuuu. Hynu ¢pyHknum.
[IpomexyTKkH 3HaK OCTOSTHCTBA

https://m.edsoo.ru/V9K374D47Z

28

UETHbie 1 HEUETHBIE (PYHKITUU.
[lepnoanueckue Gpynkuuu. [lpomexytku
MOHOTOHHOCTH (PYHKIIMH

https://m.edsoo.ru/R8Q205Y5T

29

MakcuMyMbl 1 MUHUMYMBbI (DYHKIIMH.
Haubonpiiee n HauMeHbIlIee 3HaYCHHE
(GYHKIIMM Ha IPOMEXKYTKE

https://m.edsoo.ru/MON7Y 812G

30

JluneitHast, KBagpaTH4Hasi U JpOOHO-
IuHeHas QyHKUUN

https://m.edsoo.ru/VOE1D7H6M

31

DeMeHTapHOe UCCIeI0BaHuEe U
HOCTPOCHHE TPAPUKOB ITUX PYHKLIUI

https://m.edsoo.ru/E0OG6Q5A7H

32

DIeMEeHTapHOE UCCIIeIOBAaHNE U
NOCTpOEHUE TPapUKOB ATUX QYHKIUI

https://m.edsoo.ru/H9ASN8D6U




CreneHs ¢ LICIBIM ITOKa3aTeneM. bunom

33 https://m.edsoo.ru/T4G1F6E7T
HrproToHa
CreneHs ¢ 1eBIM ITOKa3aTeneM. buHom

34 H https://m.edsoo.ru/HSI4T5F2L
HrproToHa
Crenennast GyHKIMA C HATYpaJIbHBIM U

35 ymxn . yp\, https://m.edso0.ru/U3K6Y 1B3G
1eJIbIM 1okaszateneM. E€ cBolicTBa u rpaduk
Konrponsnag pabora: "Crenennas

36 p . p B | https://m.edsoo.ru/Y2H3MOY 1T
¢yukmus. E€ cBoiicTBa u rpaduk
ApudmeTnueckuii KopeHb HATYPAITLHOH

37 pud . p yp https://m.edsoo.ru/W410S2M5F
CTENEHU U €r0 CBOMCTBA
ApudmMernuecknii KOpeHb HATYPATEHON

38 pud . p P https://m.edsoo.ru/R5SB4W2A2W
CTENEHU U €r0 CBOMCTBA
IIpeoOpa3oBaHus YUCIOBLIX BEIPAKEHHUI,

39 peodp p https://m.edsoo.ru/I7F9E7COF
COJIepXKAIINX CTETIEHU U KOPHU
IIpeoOpa3oBaHus YUCIOBLIX BEIPAKEHHUI,

40 peobp p https://m.eds00.ru/S6Q3Z4A0A
COJIepXKaIINX CTENIEHU U KOPHU
IIpeoOpa3oBaHus YHUCIOBBIX BEIPAXKEHHH,

41 peobp p https://m.eds00.ru/A0X3S8Q8W
CoJIepXKalIiX CTENIEHU U KOPHU
Uppanmonansusie ypaBHeHHs1. OCHOBHBIE

42 METOABI PEMIEHUS] UPPALNNOHAIIBHBIX https://m.edsoo.ru/A7T8GIXO0I
YpaBHEHUU
Uppanmonansusie ypaBHeHUs1. OCHOBHBIE

43 METOABI PEMIEHUS] UPPALNOHAIBHBIX https://m.edsoo.ru/P6N6Z9VER
ypaBHEHUU
Uppanmonansusie ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEIICHNS UPPALMOHAIBHBIX https://m.edsoo.ru/LOL1G1J71

ypaBHEHUU




PaBHOCUIIBHEIE Mepexoabl B pCICHUU

45 o https:/m.edsoo.ru/V1G7S2L8E
UppalMOHATIBHBIX YpaBHEHUN
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU

46 pexon 13 https://m.edsoo.ru/GOD3V7H3G
UppalMOHATIBHBIX YpaBHEHUN
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT

47 PEXOARIE D https://m.edsoo.r/VI1X2UTAGR
UppaIMOHAILHBIX YPaBHEHUN
PaBHOCHITIBHBIE TTEPEXO/IBI B PEIICHUT

48 PEXOARIE D https://m.edsoo.r/MSPOKALOH
UppaMOHATFHBIX YPaBHEHUN
CgoiicTBa u rpaduk KOpHS n-0if CTETIeHU

49 Kak (DyHKIIMHM OOpaTHON CTENEeHH ¢ https://m.edsoo.ru/FOF4AM 1 V2]
HaTypaJbHbBIM ITOKa3aTelleM
CoiicTBa u rpaduk KOpHS n-0i CTeNeHU

50 KakK (DyHKIIMHM OOpaTHON CTENEeHH ¢ https://m.edsoo.ru/P4H4G7EOU
HaTypaJbHbBIM ITOKa3aTelleM
Konrponsnas pabora: "CpoiicTBa u rpadux

51 KOpHS n-0M cTenenu. MppannoHanbHbie https://m.edsoo.ru/S4L4AW3Y SR
ypaBHEHHUA"
CreneHsb ¢ paliMoHaIbHBIM [TOKa3aTeleM U

52 N N patt https://m.edso0.ru/O7U7I6M9E
e€ cBolicTBa
CreneHsb ¢ paliuoHaJIbHBIM [TOKa3aTeleM U

53 . . patl https://m.edsoo.ru/RONSVI1ASV
e€ cBolicTBa
CreneHb ¢ paliOHaJIbHBIM ITOKa3aTeIeM U

54 . . patl https://m.edsoo.ru/D1GIT5X4A
e€ cBoiicTBa
ITokazaTenpHas QyHKIHUA, €€ CBOMCTBA U

55 Pynicu https://m.edsoo0.ru/N7K9X3DST
rpaduk
Wcnonb3oBanue rpadpuka GyHKINUN A

56 https://m.edsoo.ru/E2W2ROMOD

peuieHusl ypaBHEHU N




Hcnonb3oBanue rpaduka GyHKIUN A5

57 pemenys ypapHeryii 1 https://m.edsoo.ru/K7UOASQ2H
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

58 METO/IbI PELICHUS [T0Ka3aTeIbHBIX 1 https://m.edsoo.ru/HIW1O8AOF
ypaBHEHHH
[lokazarenbHble ypaBHEeHUS. OCHOBHBIE

59 METO/IbI PEIICHUS MOKA3aTEeIbHBIX 1 https://m.edsoo.ru/SODSHSN21I
ypaBHEHUU
[lokazarenbHble ypaBHEeHUsI. OCHOBHBIE

60 METO/Ibl PEIICHUSI TOKa3aTeIbHbIX 1 https://m.eds00.ru/A1R9U6LI9O
ypaBHEHUU

61 E;Eii EEBII?:KI;? S:giwgzl;?:ﬁ:;zzﬂ 1 hitps://m.edsoo.ru/U4U2I6K7C

62 Jlorapugm uncna. CoiicTBa jgorapudpma 1 https://m.edsoo.ru/R3IH3P7Z5W

63 Jlorapudm uncna. CoiicTBa jJorapudpma 1 https://m.edsoo0.ru/X4RIXOW6K

64 Jlorapudm uncna. CoiicTBa orapugpma 1 https://m.edsoo.ru/D7J3Y8P2H

65 JlecaTuuHbIe U HaTypaJIbHbIE JOTapHU(pMbI 1 https://m.edso0.ru/NOO6D3C8Z

66 JlecsiTuuHble U HATYpaJibHbIE JTOTapUPMBbI 1 https://m.edsoo.ru/M0Y405A9B

67 Hpeobpasosatiue BoipaKeHHI, COICPHRAILIIX 1 https:/m.edsoo.ru/W5C5L0J9J
J0rapuQmbl

68 Hpeobpasosatiue BoipaKeHHi, CONCPHRAILIIX 1 https://m.eds00.ru/T8O6U9V6X
J0rapuQmbl

69 Hpeobpasosatiue BoipaKeHHI, COACPHRAILIIX 1 https://m.eds00.ru/O4J3KSL7G
J0rapuQmbl

70 $Z$E2®MﬂquKaﬂ ymrtis, e€ croficTea 1 https://m_edsoo.ru/VIBSITP6R

71 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U 1 https:/m.edsoo.ru/K7C7X5S31




rpaduk

Wcnonb3oBanue rpadpuka GyHKINUN A5

72 . https://m.edsoo.ru/Z6 A2Z6SOF
pelieHns ypaBHEeHU!
Hcnonws3oBanue rpaguka KIUH JUIS

73 pacpiica QyHKILit X https://m.edsoo./I3NIN6A 1P
pelieHns ypaBHEeHU!
Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE

74 METO/bI peIIeHUs JTorapu(PMUIECKUX https://m.edsoo.ru/C3A5D7A4F
YpaBHEHUU
Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE

75 METO/bI peIIeHUs JJorapu(pMUIECKUX https://m.edso0.ru/I4A0Z2Y 60
YpaBHEHUU
Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE

76 METO/bI peIIeHus JJorapu(PMUIECKUX https://m.edsoo.ru/H6M2C1L4C
YpaBHEHUHU
PaBHOCUIIBHBIE IEPEXO/BI B PELLIEHUU

77 pexon pv https://m.eds00.1u/Z2C9V6C4N
JOrapu(pMHUUECKUX YpaBHEHUN
PaBHOCHIIBHBIE IEPEXO/IbI B PELLICHUU

78 pexo pu https://m.edsoo.ru/ESC1K2X7B
JorapupMUUECKUX ypaBHEHHUI
KonrponsHas pabora: "Jlorapupmuueckas

79 P P pue " https://m.edsoo.ru/X2F1R6F9R
¢ynkuus. Jlorapupmudecknue ypaBHeHUs
CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC

80 Y Y https://m.edsoo.ru/HSI612F27
YHCIJIOBOT'O apryMeHTa
CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC

81 Y Y https://m.edso0.ru/W8U1V3Y6L
YHCIJIOBOI'O apryMeHTa
ApKCUHYC, apKKOCUHYC U apKTaHT'€HC

82 PICHIYE, ap yenap https:/m.edsoo.r/PIMEW9Q20
YHCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U apKTaHT€HC https://m.edsoo.ru/X3P6U9ISK




YUCIIOBOI'O apryMeHTa

Tpuronomerpuudeckast OKpyKHOCTb,

84 ompeieTIeHuEe TPUTOHOMETPUUECKHUX 1 https://m.edsoo0.ru/OIN9F4B7T
(GYHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,
85 OnpeAesIeHue TPUTOHOMETPUUECKHUX 1 https://m.edsoo.ru/SOBOF105L
(GYHKIMI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIbI 1 https://m.edsoo.ru/L7AO0K3Z7T
87 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1 https://m.edsoo0.ru/SOC3A6P9Z
88 OcCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIIBI 1 https://m.edsoo.ru/T9L9J6LIR
89 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1 https://m.edsoo.ru/K9A8H6J9Z
90 i?;:iii?;wm TPHTOHOMETPIHCCIIX 1 https://m.edso0.ru/X9Q8I7N6B
01 Hpeo6pa3ouBaHHe TPUTOHOMETPUUECKUX i https://m.edsoo.r/XAFSI90ST
BBIpOKEHU I
92 HpeoGpasoBarite TPHTOHOMETPHICKIIX 1 hitps://m.edsoo.r/A6JINTISK
BBIpKEHU I
93 i‘;;giii?;ame TPHTOHOMETPIACCHIX 1 https://m.eds00.ru/021.9S4M4]
94 Pelienre TpUroHOMETPUYECKUX YPABHEHUN 1 https://m.edsoo.ru/K2Y6M4N9A
95 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1 https://m.edsoo.ru/I3U0QIF7X
96 PelieHre TpUroHOMETPUUECKUX YPABHEHUN 1 https://m.edsoo.ru/BSGSN7Y9A
97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUI 1 https://m.edsoo.ru/E4AM9U4CTM
98 Pemenne TpuroHoMeTprUUECKUX ypaBHEHUI 1 https://m.edso00.ru/K3A9Q7T4Q
99 PelieHre TpUroHOMETPUYECKUX YPABHEHUN 1 https://m.edsoo.ru/MOA2ISM30
100 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI 1 https://m.edsoo0.ru/P3S5X4D1IN




KonrponbHas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKECHUS U https://m.edsoo.ru/USWOW2P3H
TPUTOHOMETPHUUYECKHE ypaBHEHUs"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 nocienoBareiIbHOCTEH. MeTon https://m.edsoo.ru/U1QIW3H4E
MaTeMaTHYeCKON UHIyKIIUU
MOHOTOHHBIE ¥ OTPaHUYECHHbIE

103 nocJie1oBareabHoCTH. McTtopus ananusa https://m.edsoo.ru/I11U4M3U1Q
OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus https://m.edsoo.ru/HSGIX6EOK

105 I'eomeTpuyeckas nporpeccus https://m.edsoo.ru/S7ROL1J8J
BbeckoHneuHo yObIBaromas reoMmeTpudeckas

106 y B P https://m.edsoo.ru/I8J 1U7I0A
nporpeccust
Cymma 0ecKOHEYHO yObIBaroIIei

107 VMG DECKOTETHO yORIBAOMER https://m.edso0.rw/ T3TOVEK 5V
T€OMETPUUYECKON MPOTPECCUU
JInHENHBIN 1 SKCIIOHEHIU AT 1 POCT.

108 PIT I SRCTIONCHIHATBHBIH pOcT https://m.edsoo.r/E6E2BIK 17
Yucno e. DopMyra ClH0KHBIX TPOLEHTOB
JIMHENHBIN U YKCIIOHEHIIUAIIBHBIA POCT.

109 i P https://m.edsoo.ru/TIM4W6U4N
Yucino e. Dopmyna ClI0KHBIX IPOLEHTOB
Hcnonb3oBaHue MPOTrpeccuu AJis pelieHus

110 POTP AP https://m.edsoo.ru/Y6U4F209W
peanbHBIX 33]1a4 NPUKIAJHOTO XapaKTepa
KonTpomnbHas pabora:

111 " P P " https://m.edsoo.ru/R1F6U9J90

[TocnenoBarenbHOCTH U TPOTPECCHI

112 HenpepriBHble QyHKIIUN U X CBOKWCTBA https://m.eds00.ru/O6GOQIN3C
Touka pa3pbiBa. ACUMNTOTHI rpaUKOB

113 pv p pag https://m.edsoo.ru/P7B3T3K2W
byHKIII

114 CgoiicTBa (GyHKIIMI HEIPEPHIBHBIX Ha https://m.edsoo.ru/E3A4J3B3T




OTPE3KEC

CaoiicTBa (DyHKIUI HETIPEPHIBHBIX Ha

115 https://m.eds00.ru/T8J5G6LEM
OTpe3Ke
Meton nHTEPBAJIOB IS PEIICHUS

116 FLHHTED AP hitps://m.edsoo.rw/A1Q0Q9I1Y
HEPaBEHCTB
MeTtox nHTEPBAIIOB OIS PEILLIE

117 g p AP HHs https://m.edsoo.ru/I2A1EOW4Z
HEPABEHCTB
Meton HHTEPBAIIOB I PELIEHUS

118 g p AP https://m.eds00.ru/S5L2G6A 1IN
HEPABEHCTB
IIpuMenenue cBONCTB HENIPEPHLIBHBIX

119 p . pep https://m.edsoo.ru/V9G7L1E1]J
GyHKIMH U151 penieHus 3a1a4
II €HeHHE CBOWC enpe

120 PHMEHEHHIE CBOHCTE HENPEPBIBHbIX htps://m.eds00.ru/SOVAESNGE
GyHKIMH 1S penieHus 3a1a4y

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKIIUN https://m.edsoo.ru/C3IB7M4G9C
OmnpeneneHue, reOMETPHUECKHIA CMBICIT

122 peA . p https://m.edsoo.1ru/I4D1T3B0Y
MIPOU3BOJHOU
Onpenenenue, GU3MISCKUN CMEIC

123 penenennce, ¢ HIH CMBICT hitps://m.eds00.ru/JOV3DSK5R
MIPOU3BOTHOM
YpaBHeHHUE KacaTeabHOHN K TpaduK

124 p paguxy https://m.edsoo.ru/Z5B1F4L7P
byHKIIUN
YpaBHeHHUE KacaTeabHOHN K TpaduK

125 p paguxy https://m.eds00.ru/USDSNS5PIK
byHKIIUN

126 [TpounzBoaHbIC 2NIEMEHTAPHBIX (HYHKITHI https://m.edsoo.ru/G2J4D3N7B

127 [TpounzBoaHbIC dN1eMEHTAPHBIX (HYHKITHI https://m.edsoo0.ru/I605U3U7X
IIpoun3BoaHas cyMMBI, TPOHU3BEICHNUS,

128 p g y p a . https://m.edsoo.ru/L3Q9U9ISIX
YaCTHOTO ¥ KOMITO3UIIUU (QYHKITUI

129 IIpon3BoaHAsA CyMMBI, IPOU3BEICHMUS, https://m.edsoo.ru/M3D2H9F6L




YaCTHOTO U KOMITO3UIIMU (YHKIIMH

[Ipon3BoaHast CymMMBI, IPOU3BEICHMUS,

130 N 1 https://m.edsoo.ru/P7GOU6U3P
YaCTHOT'O ¥ KOMITO3ULIUU (QYHKIUI

131 KonTponshas pabora: "I[Ipoussonnas” 1 1 https://m.eds00.ru/TOW6X2C78S
IT 600

132 OBTOP e,l,{ 1e, 000 m?,H e, CHETEMATHAtA 1 https://m.edsoo0.ru/G8X3FOSON
3HaHUi: "YpaBHEHUS
IT 0

133 OBTOPG,I,{HG’ © O6IHCHH6’ cHeTeMaTHSatA 1 https://m.eds00.ru/X3D4V0X7C
3HaHul: "OyHKIUU

134 Nrorosas koHTposibHAs paboTa 1 1 https://m.edsoo.ru/X6YS19Z2W

135 HToroBast KOHTpOJIbHAs paboTa 1 1 https://m.edsoo0.ru/JOD7J5XO0F
IToBTOpEeHue, 0000IIEHNE, CUCTEMATH3a

136 ot P HH HHEHIE, CHETEMATHEaImA 1 https://m.edsoo.ru/Z3NSH5S9Y
3HaHUU

OBIIEE KOJIMYECTBO YACOB 10 136 10

[NPOTPAMME




11 KUIACC

Ne
/o

Tema ypoka

KoauuecTBo yacos

KonTtpoas
Bcero HbIE
padoThI

IIpakTuye
CKHe
padoThI

Jlara
usyue
HUS

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

IIpuMeHeHne MpoOn3BOJHOM K
uccleIoBaHuI0 (PyHKIUHM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

https://m.edso00.ru/D4G4E0QON

[IpuMeHeHne MpOU3BOJHOM K
ucclieIoBaHuI0 (PyHKIUHM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edso00.1u/S1A9Z10Q8E

[IpuMeHeHne Mpon3BOIHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

https://m.edsoo.ru/W9V406S6Z

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/E4K3Q0H3D

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

https://m.edsoo.ru/P4P9P7TH6A

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/H7P5COU1S

Haxoxnenue HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUSI HENTPEPBIBHOU

(GyHKIIUM Ha OTpe3Ke

https://m.edsoo.ru/U1K212W4Z

Haxoxnenue HanOOJIBIIETO U

https://m.edsoo.ru/E6H8S5K 41




HaUMEHBUIETO 3HAYEHUs HeTPEPhIBHOMN
(byHKIMN Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAUCHUSI HEMPEPHIBHON
(byHKIMU Ha OTpe3Ke

https://m.edsoo.ru/R5Z7X0W9S

10

Haxoxnenue HauOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HETIPEPHIBHOU
(GyHKIIUM Ha OTpe3Ke

https://m.edsoo.ru/Z0WS5EQS3U

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HETIPEPHIBHOU
(GyHKIIUM Ha OTpe3Ke

https://m.edsoo.ru/A2Y20Q5Y7W

12

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HETIPEPHIBHOU
(GyHKIIUM Ha OTpe3Ke

https://m.edsoo.ru/NOM1F5G7K

13

[IpuMeHeHne Mpon3BOIHOMN s
HaXO0X/ICHHS HAaWTy4Ilero peieHus B
MIPUKIIAIHBIX 3aJa4ax

https:/m.edso0o.ru/U9D9VINOQ

14

[Ipumenenne npou3BOIHOM IS
HAXO0XIEHUS HAaWIY4IlIEero pelieHus B
MPUKJIAJHBIX 3a7a4ax

https://m.edsoo.ru/S1L9V4A6S

15

[Iprumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 (GOopMYION UITH
rpaduxom

https://m.edsoo.ru/G5M1V7B5P

16

[Iprumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIO UITH
rpaduKom

https://m.edsoo.ru/U314B6I8N




17 Kommnosurus ¢pyHkimit https://m.edso0o0.ru/K4Z0DSIOW

18 Kommnosumus ¢pyHkmmit https://m.edsoo.ru/HSV7H3Y 1U

19 Kommnosumus pyHkmmii https://m.edsoo.ru/POAIN9E27Z
I'eoMmeTpuueckue oOpa3bl YpaBHEHUN H

20 p . p P a https://m.edsoo.ru/KONS5Z5L8M
KOOPJIUHATHON TIOCKOCTH
I'eomeTpuueckiie 00pas3sl YpaBHEHN HA

21 p . p yp https://m.edsoo.ru/Q7U3MEBS5I
KOOPJIUHATHON TUIOCKOCTH
Kourponsnas padora: "Uccienosanue

22 HIPOTILHA paboT JICAOBATIH https:/m.edsoo.rw/Z1V5I5Y0G
(GyHKIUH ¢ TOMOIIBIO TPOU3BOIHON"
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 p p https://m.edsoo0.ru/G6P1P774C
MepBOOOPA3HBIX
[TepBoOOpa3HbIE IEMEHTA H.

24 p p PHBIX pynKiii https://m.edsoo.1u/G4P5E1L.2S
[TpaBuia HaX0XACHUS TEPBOOOPAZHBIX
ITepBooOpa3HEIE JIIEMEHTAPHBIX KIAIA.

25 PBOODD PHEIX GymKIHi https://m.eds00.r/Q8MIDEDSM
[TpaBwita HaXOXICHUS TTEPBOOOPA3HBIX
Wnaterpan. I'eome €CKHH CMBIC

26 HIerp MCTPHACCIHIH CMBICI htps:/m.edsoo.ru/J7Z3W3T1H
WHTETpaJia
Brraucienue onpenenéHHoro neTerpaia

27 pe . p https://m.edsoo.ru/QIMIP2I8W
o gopmyne Hprotona-JleliOnuma
Brraucienue onpenenéHHoro neTerpajia

28 pea . p https://m.edsoo.ru/TIU9E4X8N
o gopmyne Horotona-JleliOnuma
II eHeHune erpaja axoxmae

29 PUMEHCITHE HHTCTPAIA JU HAXOAUACHIA htps://m.eds0o.ru/TOW1Z4M6]
iouaiel IIoCKux Guryp
II eHeHune erpaja axoxme

30 DUMEHCHHE HHTCTPAA JUT HAXOAUACHIA https://m.eds0o.ru/R8JSE1F8P
00BEMOB T€OMETPUUECKHUX TETT
IIpumeps! pertennii 1uddepeHnnaIbHBIX

31 p PrI D Amdepenn https://m.edsoo.ru/UODYU6J1E

ypaBHEHUH




[Tpumeps! pemenuit quddepeHaIbHbIX

32 N https:/m.edsoo.ru/A7ESL5SH6G
ypaBHEHUN
MaremaTtrueckoe MOJEIUPOBAHHE

33 peaJbHBIX ITPOLECCOB € IIOMOIIBIO https://m.edso0.ru/L8TILICT7U
muddepeHInanbHbIX YpaBHEHUH
KonTtponsnas padorta: "IlepBooOpa3Has u

34 P | P p p https://m.edsoo.ru/VIN6Z7D9F
WHTETpaI
Tpuronome €CKHe ,

35 PHIOHOMETPHHCCKHE GYHKIIHH, HX hitps://m.eds00.ru/MST6QIR6W
CBOMCTBA U rpaduKu
TpuronoMmeTpuueckue GyHKINH, UX

36 p . p ymcn https:/m.eds00.ru/ROO2VOHTT
CBOICTBA U TpaduKH
TpuronoMmerpuueckne GyHKIUN, UX

37 P . P ymxam, https://m.edsoo0.ru/Q3Y7V4C5L
CBOWCTBA U TpaduKH
Tpuronome €CKHE ,

38 PHIOHOMETPHHCCKHE GYHKIIHH, HX https://m.eds00.r/R604Z3D1Z
CBOMCTBA U rpaduKu
Tpuronome €CKHE ,

39 PHIOHOMETPHHCCKHE GYHKIHH, HX https://m.edso0o.ru/Y3Q9T1 F8K
CBOMCTBA U rpaduKu
O160p KOpHEH TPUTOHOMETPHUUECKHUX

40 YPaBHEHUH C IIOMOLIBIO https://m.edsoo.ru/BO0G4G3V3K
TPUTOHOMETPHUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH C IIOMOLIBIO https://m.edsoo.ru/COD3S5NOR
TPUTOHOMETPHUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUUECKHUX

42 YPaBHEHUH C IIOMOIIBIO https://m.edsoo.ru/U203R2E1A
TPUTOHOMETPHUECKON OKPYKHOCTH
OT00p KOPHENH TPUTOHOMETPUIECKUX

43 p KOP p p https://m.edsoo.ru/C4P3C7B7H

YPAaBHEHUH C TOMOIIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenne TpuroHoMeTpu4eCcKux

44 https://m.edsoo.ru/R2BOX4R6W
HEPaBEHCTB
Pemrenue TpuroHoMeTprUUECKUX

45 https://m.edsoo.ru/BOI9O0L5SA
HEPaBEHCTB
Pemrenne TpuroHoMeTpruuecKux

46 https://m.eds00.ru/I2R3MININ
HEPaBEHCTB
Pemrenne TpuroHoMeTpruuecKux

47 https://m.edsoo.ru/E7TR6N4R 1M
HEPaBEHCTB
KonTponsnas pabora: "['padpuxu

48 TPUTOHOMETPUIECKUX (YHKIIHMA. https://m.edsoo.ru/Y8LO6MIT21
Tpuronomerpudeckue HepaBeHCTBA"
OCHOBHBIE METO/JIbI PEIICHUS

49 https://m.edso00.ru/Q4S7I5X7N
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/JIbI PEIICHUS

50 https://m.edsoo.ru/FOKO0Q9W?2B
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS

51 https://m.edsoo.ru/Z1C9E8D7S
MOKa3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS

52 https://m.edsoo.ru/S7TP6D1HOV
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS

53 https:/m.edsoo.ru/V3Y3F10Q2F
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS

54 https://m.edso00.ru/T3Z6 W4U9X
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS

55 https://m.edso0.ru/R4AM0OG4Y 6B
norapuMHUYECKUX HEPABEHCTB

56 OCHOBHBIE METOJIbI PEIICHUS https://m.edsoo.ru/NSGOWSBI1E




J'IOFapI/Iq)MI/I‘lCCKI/IX HCPAaBCHCTB

OcHOBHBIE MCTOJbI pCHICHUS

57 https://m.edsoo.ru/W1J6H3Z4V
UPPAIMOHAIIEHBIX HEPABCHCTB
OCHOBHBIE METOIBI PEIICHUS

58 AABLP https://m.edsoo.ru/L2ASK7S9C
UPPAIMOHAIILHBIX HEPABCHCTB
OCHOBHBIE METOIBI PEIIECHUS

59 AABLP https://m.edso0.ru/Z1T0D3S3X
UppallMOHANILHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIIECHUS

60 AABLP https://m.eds00.ru/FOR8G7YIN
UppallMOHAILHBIX HEPABEHCTB
I'paduueckue METOIBI PEIIEHUS

61 pad AAbLP . https://m.edso0.ru/S4D9J0YO0H
UPPAIMOHATILHBIX YPaBHEHUHN
I'padudueckue METOIBI PEIIEHUS

62 pad AAbl pettien https://m.edsoo.r/H8BSMODIR
UPPAIMOHATILHBIX YPaBHEHUH
I'padryeckne METOIBI PEIICHUS

63 pag AARLP . https://m.edsoo.ru/F4G3F2HIW
MOKa3aTeIbHBIX YPaBHEHHM
I'padryeckre MeTOIBI PEIICHUS

64 pad ABLP https://m.edsoo.ru/AORIWSQ5Z
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue METOIBI PEIIEHUS

65 pad ABLP . https://m.edsoo.1u/U7X4F7Q4A
norapu(MUYECKUX YpaBHEHUI
I'padudueckue METOIBI PEIIEHUS

66 pag AAbLP https://m.eds00.ru/P7MIGSTIB
orapu(MHUIECKUX HEPABEHCTB
I'padryeckre MeTOIBI PEIICHUS

67 pad AABLP https://m.edso0.ru/B2C2T3K2J
norapuMHUYECKUX HEPABEHCTB
I'padmueckue MeToAbl pemeHus

68 MoKa3aTeIbHbIX U JIOrapu(PMUIECKUX https://m.edsoo.ru/ROT609B6F
ypaBHEHUU

69 I'paduueckue MeToabI pelIeHHs https://m.edsoo.ru/ESF3IN4G6Q




MoKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUU

70

I'paduueckue MeToabl pelIeHUS
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX
HEPABEHCTB

https://m.edsoo.ru/W8C2J6C5H

71

I'padnueckue MeToabl pereHus
MOKa3aTeNbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

https://m.edsoo.ru/B9J103M7K

72

KonTponbhas padota: "UppannonanbHele,
MOKa3aTelbHbIE U JIOTapU(PMUUECKHE
HepaBeHCTBa"

https://m.edsoo.ru/H3H8K1L30

73

KommekcHele uncna. Anredpanueckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMITJIEKCHOTO YHCIIa

https://m.edsoo.ru/U3K1IWS8RIH

74

KommekcHble uncna. Anredpanueckas u
TpUTrOHOMETpHUecKas (popMbl 3arucu
KOMITJIEKCHOTO YHCIIa

https://m.edsoo.ru/ZON3D2E6R

75

Apudmernyeckre onepanuu ¢
KOMILJIEKCHBIMU YU CJIaMHU

https://m.edsoo.ru/UOR3T7P3N

76

Apudmernyeckre onepanuu ¢
KOMILJIEKCHBIMU YHCJIaMHU

https://m.eds00.ru/J6Y6VIT4Q

77

N3o0pakeHne KOMIUJIEKCHBIX YMCeT Ha
KOOPJAMHATHOM IIOCKOCTH

https://m.edsoo.ru/G3A1HIN2P

78

N3o0pakeHne KOMIJIEKCHBIX YMCeT Ha
KOOPJAMHATHOM IIOCKOCTH

https://m.edsoo.ru/L6JSWOASM

79

®opmyna Myaspa. Kopau n-oii ctenenu
U3 KOMIUIEKCHOTO YHCIIa

https://m.edsoo.ru/B7A7H2C1G

80

®opmyna Myaspa. Kopau n-oii ctenenu

https://m.edsoo.ru/S3N4M7HS8S




M3 KOMIIJICKCHOI'O YHuCJjia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI IJI

81 perieHust GU3NIECKUX U TEOMETPUIECKUX https://m.eds00.ru/B2G9CTFIA
3ajaq
Kourponsnas padora: "KomiuiekcHbie

82 TI:' p https://m.eds0o.ru/NOR7V6LOF
qucia

83 HarypanbHbie u 1ienble ynucna https://m.edsoo.ru/VIT4W2X5X

&4 HarypanbHsle u nensie yucna https://m.eds00.ru/KOC7K3B9Y
IIprMeHeHnE IPU3HAKOB AEIUMOCTH

85 p p A https:/m.eds00.1u/B4A1T9D4Q
LEIIBIX YUCE
IIpnMeHeHNEe TPU3HAKOB AEIUMOCTH

86 p p A https://m.edsoo.ru/ESISF113G
LEJIBIX YUCE
[IpuMeHeHne NPU3HAKOB ACIUMOCTH

87 https://m.eds00.ru/T3J8U4US5T
nenbix yncen: HOJ[ u HOK .
[IpuMeHeHne NpU3HAKOB ACITUMOCTH

88 https://m.edsoo.ru/U2K4F2P2K
nenbix yncen: HOJ[ u HOK .
IIprnMeHeHnE IPU3HAKOB AEIUMOCTH

89 p p A https:/m.edso0.ru/C3UQ0V4B2M
LEJBIX YUCEJI: OCTATKH 110 MOIYIIO
IIpnMeHeHnEe TPU3HAKOB AEIUMOCTH

90 P P a https://m.edsoo.ru/C313J6Y 11
LEJBIX YUCEII: OCTATKH 110 MOIYIIO
[IpuMeHeHne NPU3HAKOB ACITUMOCTH

91 LIEJIBIX YHCEN: alropuT™ EBKIMIa s https://m.edsoo.ru/KOFOL1D7Y
penieHus 3a/1a4y B UEeJIbIX YHCIIax
KonTtponsHas pabora: "Teopus Heabix

92 Tp” P I https://m.edsoo.ru/P§TOH7CSH
JHUCcen
CucreMa 1 COBOKYITHOCTHh YPaBHEHUIA.

93 Y yp https://m.edsoo.ru/H6P6HIMA4I

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

94

CucremMa 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIeICTBUSA

https://m.edsoo.ru/Z7S317Y1U

95

OcHOBHBIE MCTOJbI pCIICHUSA CUCTEM U

COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUMN

https://m.edsoo.ru/M8J5B4S8H

96

OcHOBHBIE MCTOJbI pCIICHUSA CUCTEM U
COBOKYITHOCTE UPPALMOHATBHBIX
YpaBHEHUI

https://m.edsoo.ru/C3H2I6D5T

97

OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW IOKa3aTEIbHbIX
ypaBHEHUN

https://m.edsoo.ru/I0Y6W4K3C

98

OCHOBHBIE METOBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW IOKa3aTEIbHbIX
ypaBHEHUU

https://m.edso00.ru/SEW7K8Z8N

99

OCHOBHBIE METOBI PELLIEHUS] CUCTEM U
COBOKYIIHOCTEH JIorapu(MUIeCcKUx
ypaBHEHUH

https://m.eds00.1u/O6C6S7T8K

100

OcHOBHBIE MCTOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEM Jlorapu(pMUUECKUX
YpaBHEHUI

https://m.edsoo.ru/R3C9Z8UIE

101

[IpuMeHeHne cuCTEM K PEIIEHUI0
MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3
pa3nuuHbIX o0JacTel HayKu U pealbHON
YKU3HM, HHTEPIIPETALUSA TIOJIy4EHHBIX
pe3ynbTaToB

https://m.edsoo.ru/D0J4MS5J5Z

102

[IpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a]1a4 U3

https://m.edsoo.ru/D5S51.8Z6D




pa3NUYHbIX 00JIacTe HAyKH U peabHOM
KU3HH, UHTEPIPETALUS TOTyYEHHBIX
pE3yIBTaTOB

HpI/IMeHCHI/Ie HEPAaBCHCTB K PCIICHHUIO
MAaTEMaTUYCCKUX 3a/a4 M 3aJ1a4 U3

103 pa3UYHbIX 00J1acTe HAayKH U peabHOM https://m.edsoo.ru/Q8BOESNI1L
KU3HU, UHTEPIPETALUs TOTy4YEHHBIX
pe3yJbTaToB
KonTtponsHas pabdora: "Cucremsl

allMOHAJIbHBIX, UPPALIMOHAIBHBIX

104 patt ppatt https://m.edsoo0.ru/Z1V1S0C20Q
MoKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUi"

105 PauvoHaneHbIE ypaBHEHHUS C TapaMeTpaMu https://m.edso0.ru/C5T4V7Z11
PanmonanbHbIe HEpaBEHCTBA C

106 HHOHAILHME HEPABCHCTR https://m.edsoo.ru/P2N1T3U5V
napameTpamMu

107 PannonanbHble cucTeMBI ¢ TapaMeTpaMu https://m.edsoo.ru/S3H8JSK4D
HppanmonanbHble ypaBHEHHUS

108 ppant P ’ https://m.edsoo.ru/K3J5SH6X0V
HEPABEHCTBA C NTapaMeTpamMu
HppanmoHanbHbIe CUCTEMBI C

109 bpatt https://m.edsoo.rw/T1W6L4X6H
napameTpamMu
ITokasare € ypaBHEHHS, HEpaBEHCTBA

110 KASATEIDHPIC YDABHEHIA, HEPABEHCTE hitps://m.edsoo.r/J3TIU2T30
C mapameTpaMu

111 IToxa3aTenbHBIE CUCTEMBI C ITAPAMETPAMHU https://m.edsoo.ru/KSS9FOM8O
Jlorapudmuueckue ypaBHeHUs

112 puch P ’ https://m.eds00.ru/LOY4V6T5B
HEPABEHCTBA C NTapaMeTpamMu
Jlora €CKHE CHUCTEMBI C

113 PHMHIIECKIE CHCTEMEL https://m.edsoo.r/ZTF2J8COM

napameTpamu




114

Tpuronomerpuyeckue ypaBHEHHUsI €
napameTpamu

https://m.edsoo.ru/NOIOD1P2U

115

TpuroHomeTpruyecknue HEpaBEHCTBA C
napameTpamu

https:/m.edsoo.ru/A7K7E0B6J

116

TpuroHomeTpru4ecKkue CUCTEMBI €
rapameTpamu

https://m.edso0.ru/J4K4X703C

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYallMi C IOMOUIBIO YPABHEHUH C
napameTpamu

https://m.edsoo.ru/O4M3H3Q6D

118

HOCTpOCHI/IC N UCCIICOOBAHUC
MAaTEMAaTUYCCKUX MOZ[GJ'IGfI PCAJIbHBIX

CUTYalMi C MOMOUIBIO CUCTEM YPABHEHUN

C nmapaMeTpamMu

https://m.edsoo.ru/D6G2V3IW5SH

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHUYCCKUX MOZ[GJ'IGfI PCAIBbHBIX

CUTYalUi C MOMOUIBIO CUCTEM YPABHEHUN

C nmapaMeTpamMu

https://m.eds00.ru/BIC6W7GIT

120

KonTponbHast pabota: "3amgauu c
napaMmerpamu’

https://m.edsoo.ru/A4D3F8S9T

121

[ToBTOpenue, 06061IeHNE,

cucTeMaTtu3anus 3HaHuil: "YpaBHeHus"

https://m.edsoo.ru/V1A1A2MS5SF

122

[ToBTOpenue, 06061IeHNE,

cucTeMaTtu3anus 3HaHuil: "YpaBHeHus"

https://m.edso00.ru/C3L9S7X8K

123

[ToBTOpenue, o6o0IIEHNE,

cUCTeMaTH3alus 3HaHUi: "Y paBHEHU .

Cucremsl ypaBHeHUI"

https://m.edsoo.ru/O4R8T8V1Z

124

[ToBTOpenue, o6o0IIEHNE,

https://m.edsoo.ru/L1ESP1A6T




cucreMaTtu3anus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, o6o0IIEHNE,

125 . " https://m.edsoo.ru/D3N7G5F3Q
cucreMmaru3anus 3HaHui: "HepaBeHcTBa
IToBTOpenue, o000OMIEHHE,

126 P N ) https://m.edsoo.r/C6X2POXIN
cucreMmaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpenue, 06061IeHNE,

127 cucreMatusanus 3Hanuii: "[IponsBogHas u https://m.edso0.ru/I4WO0G7K4T
e€ npuMeHeHue"
[ToBTOpenue, 06061IEHNE,

128 cucreMatusanus 3Hanuii: "[IponszBogHas u https://m.eds00.ru/J8X0V1T5P
e€ npuMeHeHue"
[ToBTOpenue, 060061IeHNE,

129 cucreMaru3anus 3Hanui: "IIponsBogHas u https://m.edsoo.ru/ W7IM6B6K 1G
e€ npuMeHeHue"
[ToBTOpenue, 06061IEHNE,

130 cucteMatusanus 3Hanuil: "MHrerpan u ero https://m.edsoo.ru/B4H6U7V4R
puMeHeHue"
IToBTOpenue, o000OMIEHHE,

131 P R o " https://m.edsoo.ru/L7Z9N4A71
cUCTeMaTH3aIus 3HaHWH: "OYHKINH
IToBTOpenue, o000mIEHHE,

132 P HHeHHE, . https://m.edsoo.r/Z8K 1P1H60
cUCTeMaTH3aus 3HaHui: "OYHKINH
IToBTOpeHue, 0600IIEHHE,

133 p H . " https://m.edsoo.ru/D5X7D4S6U
cUcTeMaTu3anus 3HaHui: "OyHKINH

134 HToroBast KOHTpOJIbHas paboTa https://m.edsoo.ru/H4K1B5SU2S

135 Wtorosas koHTpoJibHas paboTa https://m.edso0o.ru/L2RIY1Q0C
IToBTOpEeHue, 0600IIEHHE,

136 P o https://m.edsoo.ru/R6ASL3A6R

cHCTeMaTHu3aIus 3HaHuM




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbI

10 KJIACC
Kon
nposepst .
IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOM
emoro 00pa3oBaTeILHON NPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yJbT
aTa
1 Yucna v BEIUUCICHUS
11 OnepupoBarb  NOHATUSIMU:  pallMOHAIBHOE UM JACHCTBUTEIBHOE  YHCIIO,
' OOBIKHOBEHHAS M JIECATHYHAS JIPOOb, TPOIICHTHI
12 BeImonHATs apudMeTHIeCKHe onepalyy ¢ palioHaIbHBIMU U JACHCTBUTEIHLHBIMU
' YuCIaMu
13 BrimonHaTs NpUOMMKEHHBIE BBIYMCIICHHS, HWCIIOJIB3Yysl IpaBUjia OKPYTJICHUS,
) JieNaTh NPUKUAKY U OLIEHKY pe3ysibTaTa BRIUMCICHUN
OnepupoBaTh MOHATUSMHU: CTEIIEHBb C IICJIBIM IMOKa3aTeleM, CTaHaapTHas (opma
14 3allMCU JICMCTBUTEJILHOTO YHMCJIA, KOPEHb HATYpaJIbHOW CTENEHU; MCIIOIb30BaTh
' noAXoAAIIyt0  (GopMy 3alMCH  JIEUCTBUTENBHBIX YHUCEN IS PEHICHUS
MPAKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHBIX
OnepupoBaTh MOHSATUSIMU: CHHYC, KOCMHYC W TaHI€HC IPOU3BOJIBHOIO YIJIA;
1.5 HCITOJI30BaTh 3aIiuCh MIPOU3BOJILHOTO yria yepes oOpaTHbIe
TPUTOHOMETPUYECKHE (DYHKITUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBarh MOHATHUAMH: TOXJAECTBO, YpPaBHEHHUE, HEPABEHCTBO, IIEJIOE,
2.1 palKoOHAIIBHOE, HppalMOHAIIBHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHUE
9 BrimonHAaTe mpeoOpa3oBaHUsS TPUTOHOMETPUYECKHX BBIPAKCHHH W pelaTh
) TPUTOHOMETPUUYECKUE YPABHECHUS
BemonuaTe mpeoOpa3oBaHUS 1ENBIX, PANMOHAIBHBIX U HPPAlMOHAIBHBIX
2.3 BBIDQKCHUH W  peliaTb OCHOBHBIE THUIIBI  LEIBIX, pAlUOHAIBHBIX U
HPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHUS U HEPABEHCTBA /I PEIICHHS MaTeMaTUYECKUX 3a7ad U
' 3aJ1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHON )KU3HU
MopenupoBaTh peajabHbIC CUTyaIluU Ha S3BIKE aareOphl, COCTABIISITh BHIPAKCHUS,
2.5 YpaBHEHHUS, HEpPABEHCTBA IO YCJIOBHUIO 3aJadyd, HCCIEAOBATh MOCTPOCHHBIC
MOJIETIH C UCIIOJIb30BAHUEM ammapara aireopsl
3 OyHKIMU U Tpaduku




OnepupoBaTh MOHATUSAMHU: (QYHKLIHMSA, CIOCOOBI 3amaHus (QyHKIUH, 001acTh
3.1 OTIpeNieNIeHUs] M MHOXECTBO 3HAueHUil (yHKUuH, rpaduk (yHKIHUH, B3aUMHO
oOparHbie QyHKIIHH
39 OnepupoBarh NMOHATUSAMH: YETHOCTh W HEYETHOCTh (PYHKIHMH, HYIH (YHKIIUH,
' MIPOMEXYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonw3oBath rpaduku GyHKIUN 1Tl peIICHUsT ypaBHEHUH
34 Crpouts ¥ uuTaTh Tpaduku IUHEHHOW (YHKIHMH, KBaAPATUIHON (YHKIIUH,
' CTCTICHHOHN (PYHKIIMH C I[EJIBIM TIOKa3aTelieM
Hcnonw3oBath rpaduku GyHKIMN 71 UCCIICTOBAHMS IIPOLIECCOB U 3aBUCUMOCTEH
3.5 IIpY PELIEHUM 3aJa4 U3 JAPYruX Y4YEOHbIX NIpPEIMETOB U pEalbHON JKU3HH,
BEIpaXaTh GOPMYJIaMU 3aBUCUMOCTH MEXITy BEIIMUYNHAMU
4 Haugama MaTemMaTHuecKkoro aHajamnsa
41 OnepupoBarh  TOHATHUSMH:  TIOCIEAOBATEIBHOCTh,  apupMeTHUecKas U
' reOMETpUYECKasl MPOrPEeCCUn
49 OnepupoBarb  MOHATUSAMHU:  OCCKOHEYHO  yOBIBalol[asi  IeOMETpUuecKas
' porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON TPOTPECCUH
43 3aaBaTh MOCIEI0BATEIFHOCTH PA3IMYHBIMH CIIOCOOaAMHU
44 Hcnonbs3oBaTh CBOMCTBA MOCIENOBATENLHOCTEH U TMPOTPECCUU NIl pEHICHUs
' peanbHBIX 33/1a4 MPHUKIAJTHOTO XapaKTepa
5 MHoOecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATHSIMHU: MHOXKECTBO, OIIEPAIIMH HAJI MHOXKECTBAMH
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar i ONMUCAHHS PeaTbHBIX
' MIPOLIECCOB U SIBIICHUH, NIPU PEIICHUH 33]1a4 U3 IPYTHX yU4SOHBIX MPEIMETOB
5.3 OnepupoBaTh MOHATUSIMH: ONPEEICHUE, TEOPEMa, CIICJICTBUE, T0KA3aTeIbCTBO
11 KJIACC
Koa
nposepsi .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
emoro 00pa3oBaTeIbHON NMPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJabT
arTa
1 Yucna v BEIYUCICHUS
OniepupoBaTh MOHSATUAMH: HATypaJibHOE, LIEJI0€ YUCIIO; UCIOJIb30BATh MPU3HAKU
1.1 JETUMOCTH 1IEJIBIX YHCEJN, Pa3JIOKEHUE YHUCIIa Ha MPOCTbIE MHOXHUTEIH JJIs
pelieHus 3aaa4
1.2 OnepupoBaTh MOHATHEM: CTETICHb C PAlIMOHATIBLHBIM TIOKa3aTeIeM
13 OnepupoBaTh TOHATUSAMHU: Jorapudm UucHa, JECATUYHBIE M HATypalbHBIC
' sorapuQMsl




YpaBHEHMs U HEpABEHCTBA

[TpuMeHsTh CBOMCTBA CTEMEHM ISl MpeoOpa3oBaHUsl BbIPAXKEHHM, ONEpUpPOBATH

2.1 MNOHSTHUSIMU: [T0Ka3aTeIbHOE YpaBHEHUE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI
MOKa3aTeNIbHBIX YPAaBHEHU U HEPABEHCTB
Bemonusate  mpeoOpa3oBaHUSl  BBIpAXEHHH,  COAEpKALIUX  JIOTapU(MBbL;
2.2 OIIepUPOBATH MOHATUSAMU: JIOTApU(MUUECKOE YpaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBI€ THUIIBI JOTapU(PMHUUECKUX YPAaBHEHHUI U HEPABEHCTB
23 HaxoauTs perienus npocTelnX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh NOHATHUSMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€ pelIeHUe;
' MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH /711 pELICHUs IPAKTUYECKUX 3a/1a4
)5 Haxoauth pemieHus OpOCTEHIIMX CHCTEM U COBOKYHMHOCTEH pPAalMOHAIBHBIX
' ypaBHEHUU U HEPABEHCTB
MonennpoBaTh peajbHbIE CUTYallMH HA SI3bIKE alureOpbl, COCTABIIATH BbIpAXKEHUS,
2.6 yYpaBHEHHUS, HEPAaBEHCTBAa U CHCTEMbl IO YCIOBHUIO 3aJauyd, MCCIIEOBATh
MOCTPOCHHBIE MOJIENU C MCIIOJIb30BAHUEM arapara aireopsl
3 OyHKIUHN U TpaPUKU
OnepupoBatb MOHSTHSIMHU: MepHoIuIecKast byHKIHS, MIPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIMHM, TOYKH OKCTpeMyMma (YHKIUH, HauOoJblIee U
' HauMeHbIllee 3HaueHus: (YHKUMKM Ha MPOMEXKYTKE; HCIONb30BaTh HX JUIS
uccienoBanus (yHKIMH, 331aHHON rpaduKoM
OnepupoBaTh MNOHATUSAMU: TpaUKU TOKA3aTENbHOM, JOrapupMUyecKo Hu
3.2 TPUTOHOMETPUUECKUX (PYHKIIMIA; U300pakaTh UX HAa KOOPJAWHATHOM IMJIOCKOCTH U
UCIIOJIb30BATh JJIsl PELICHUS] YpaBHEHUI U HEPABEHCTB
13 N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTU TpaUKU JTHUHEHHBIX YpaBHEHHH U
' UCIOJIb30BATh UX IS PELICHUSI CUCTEMBbI JINHEHHBIX YpaBHEHUI
34 Hcnons3oBate rpaduku GyHKIMNA U1 HCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH
' U3 JPYTUX Y4eOHBIX JUCLMILINH
4 Hauana matemaTuyeckoro aHaiausa
OnepupoBaTh MNOHATUSAMH: HeMpepbiBHAas (GYHKIUSA, MPOU3BOAHAS (DYyHKIUU;
4.1 HCIIOJIH30BaTh T'E€OMETPUYCCKUN W (PU3WYECKUA CMBICI TMPOU3BOJHON IS
peleHus 3aaau
47 Haxoaute mpou3BOAHBIE 3IEMEHTAPHBIX (YHKUIWH, BBIYHCIATH HPOM3BOTHBIC
' CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIMIA
43 Hcnonp30BaTh MPOU3BOAHYIO AJISI MCCIIENOBAaHUS (PYHKLIMHM Ha MOHOTOHHOCTb U
' IKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIAESIOBAHMS K TOCTPOSHHIO rPauKoOB
44 Hcnonp30BaTh MNPOM3BOAHYIO JJIS HAXOXKICHHUS HAWIYYILEro pEUIeHHs B
' MPUKIATHBIX, B TOM YHCJE COI[MAIbHO-9KOHOMHYECKHX, 3aa4ax
45 OnepupoBaTb  MOHATHAMHU:  TNEpBOOOpa3Hass W HMHTErpayl;  I[OHUMATh
' TeOMETPUYECKUN U (PU3MYECKHUI CMBICIT HHTETpaja
46 Haxonute mepBooOpa3Hbie 3JE€MEHTApHBIX (YHKUMH, BBIYUCIATH WHTETPal 110

dopmyne Hetorona — JleiiOHuma




4.7

Pemarn MMPUKIAAHBIC 3aaa4yv, B TOM YHUCIIC COLUAIIBHO-3KOHOMHYECKOIO H
(u3ndecKoro xapakrepa, CpeACTBAMI MaTEMAaTHYECKOTO aHaIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Ko IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
A
1 Hucna 1 BBIYUCIEHUS
Panmonanbhple  umucina.  OOBIKHOBEHHBIE UM JECATUYHbIE  JpOOM, IPOLEHTHI,
L1 OeCKOHEeUHbIe MepHoANYecKre NpoOu. AprudMeTndyeckue onepanuy ¢ paioHaIbHbIMU
' qucIaMH, IpeoOpa3oBaHUs YUCIOBBIX BblpakeHul. [Ipumenenne npodei 1 mpoueHToB
JUIs peLIeHuUs IPUKIIAIHBIX 3a/1a4 U3 PA3JIMYHbIX OTpaciell 3HaHUH U pealbHON KU3HU
JlelicTBUTENbHBIE YKCiIa. PaninoHanbHble U MppalMoOHaIbHbIE YKciaa. ApudmMeTuyecKue
1.2 | omepauuu c AeHCTBUTEIbHBIMM uuciaMu. [IpuGinxEHHblE BBIYMCICHHUSA, IpaBUIIA
OKPYTJIEHUS, IPUKHU/IKA U OLEHKA pe3yJIbTaTa BEIYUCICHHH
Crenensb ¢ nenbiM nokasatenem. CtangaptHast popma 3anucu AeHCTBUTEIHLHOIO YHCIIA.
1.3 | Hcnonp3oBaHue MOAXOIANICH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YHCEN JUIS PEIICHUS
IIPaKTUYECKUX 3aJa4d U IPECTABICHUS JaHHBIX
14 Apudmerniyeckuil KOpeHb HATypaslbHOW creneHu. JleHcTBus ¢ apudmMeTndyeckuMu
' KOPHSIMH HATYPaIbHOMN CTEIICHU
L5 CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YUCIIOBOI'O apryMEeHTa
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 | ToxnecTBa U TOKIECTBEHHBIE IPEOOPA30OBAHUS
» IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopMyTbI
)3 VYpaBHeHHe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue nenbix U JpOOHO-paLlMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 | Pemenue uppalluOHAJIBHBIX YPABHEHUH U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YpaBHEHUI
57 [IpuMeHeHMe ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTeMaTHYECKUX 3a]ayd U 3a]a4 U3
' pa3nuyHbIX 001acTel HAyKH U peanbHON KU3HU
3 Oyukuuu u rpadpuku
31 @Oynkius, crnocodbl 3amanus ¢yHkuuu. [padux  ¢dynxnum. B3ammuHo oOpatHBIC
' GyHKIMU
39 OOnacte ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymu  dyHkoum.

[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKUIUU




33 CrenenHas (GyHKIUS C HATYpaJIbHBIM W IENBIM MOKa3areneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpad ¥k KOpHS n-0¥ CTEIEHU
3.4 Tpuronomerpuueckass OKpPY)XKHOCTb, OIpPEACICHUE TPUTOHOMETPUUECKUX (DYHKITUI
' YUCJIOBOT'O apryMEHTa
4 Haugama MmaTemMaTHuecKkoro aHajimnsa
41 ITocnemoBaTenbHOCTH, CHOCOOBI  3aJaHUs  IOCIEAO0BAaTEIbHOCTEH. MOHOTOHHBIC
' [10CJIEI0BATENBHOCTH
Apudmerrdeckass W TreoMeTpHuecKas Iporpeccuu. beckoHewHO yOwIBaromas
49 reomerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKON
’ nporpeccuu. Dopmyna CI0XKHBIX MPOLEHTOB. Vcmonp30BaHUE MPOTPECCUU s
pelIeHus pealibHbIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa | JIOTHKA
MHuoxecTBO, omnepanuud Haja MHOXecTBamMu. Jluarpammbel Oinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO —ammapara JUisi ONHMCaHUA PeabHbIX
MPOIIECCOB M SIBJICHUH, PU PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB
52 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna 1 BRIYUCICHUS
1.1 HarypanbsHble u nenbie yncna. [IpusHaku 1eIuMOoCTH LEIbIX Ynuces
1.2 CreneHb € pallMoOHaIbHBIM MTOKa3aresieM. CBOMCTBA CTENEHU
1.3 Jlorapudm uncna. [lecaTndynble U HaTypaibHbIE JOrapupMbI
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 [IpeoOpazoBanue BBIpaKEHHIA, COACPIKALIHX JIOTApU(HMBI
2.2 [IpeoOpa3zoBanue BRIpaXEHUH, COIEPIKAIIMX CTEIICHU C PAIMOHAIbHBIM MTOKa3aTeIeM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IToka3arenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA
26 Cucrembl JIMHEWHBIX ypaBHEHUH. PellieHne npukiIagHbIX 3a7a4 C TOMOIIBIO CUCTEMBbI
' JIMHEHHBIX YpaBHCHUIN
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHUMN, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3aJ]1a4
' Y 33J1a4 U3 Pa3IudHbIX 00J1acTel HAYKW U PeaIbHON KU3HH
3 QOyHKIUYU U TpapUKU
31 Oynaknus. Ilepuonnueckne Qynkmuu. I[IpomMeKyTKH MOHOTOHHOCTH —(DYHKITHH.
) MakcumMymMbl ¥ MUHUMYMBbI (yHKIuu. HawmOosnbliee W HauMeHbIIee 3HAYCHHE




(GYHKINN Ha TPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
33 [oxa3zaTtenpHas u norapudmuyeckas GyHKIUHN, UX CBOWCTBA U rpaduKu
34 Hcnonp3oBanue rpadukoB GyHKIMNA IS peIeHUs] YpaBHEHUH U TMHEHHBIX CUCTEM
Hcnonp3oBanue rpadgukoB GyHKIUI A1 UCCIEI0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT MPHU pEHICHUH 3aJad4 U3 JPYruX Y4YeOHBIX MPEIMETOB H
peanbHON KU3HU
4 Hauana maTemaTuyeckoro aHanusa
4.1 HenpepsiBabIe DyHKIIMH. METO MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoaHas ¢pyHkuu. ['eomeTpuueckuii U GU3NIECKUI CMBICT TPOU3BOTHON
43 [IpousBoanbie 3neMeHTapHBIX (QyHKIUE. DOpMynbl HAXOXKACHUS TMPOU3BOAHOMN
' CYMMBI, IPOU3BEACHUS M YACTHOTO (DYHKIIMIA
[IpumeHneHre MNPOU3BOJHON K HCCIENOBAHUIO (YHKIMI HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxoxkieHne HamOOJbIIero ¥ HaMMEHbBIEro 3HAuYeHUs (QYHKIMH Ha
OTpe3Ke
[TpyMeHeHne MPOU3BOIHOM JJIsl HAXO0XK/IEHUS HAWIYYILEro PEelIeHUs B MPUKIATHBIX
4.5 3ajavax, JUIsl ONpENeNeHHUs CKOPOCTH Ipolecca, 3aJaHHOro (GopMyaol Hiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpan, ero reomeTpudyeckuid U (pU3NIECKHil CMBICI. Bbluncienne nHTerpaia mo

dopmyne Hetorona — JleliOauma




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETI'O OBIIIET'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpeOOBaH
ust

IIpoBepsiemble TPeGOBaHUS K PeAMETHBIM pPe3yJbTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus

Brnanenne meromamm 10Ka3aTeNbCTB, alrOPUTMAMU PELICHUS 33/1a4; YMEHHE
(bopMyIHpOBaTh U ONEPUPOBATH MOHATUSAMU: OTIPENIEICHUE, aKCHOMA, TEOpeMa,
CIIC/ICTBHE, CBOMCTBO,  TpPHU3HAK,  JOKAa3aTelIbCTBO,  PaBHOCHJIbHBIC
(GOpMYIMpPOBKH; TPUMEHATh UX; YMEHHE (OPMYIHpPOBaTH oOOpaTHOE U
IPOTHBOIIOJIOKHOE YTBEPKICHNWE, NPUBOIAUTH IMPHUMEPHl M KOHTPIPUMEPHI,
MCIOJIb30BAaTh METOJ] MAaTeMAaTUYECKOH MHAYKIUH;, POBOIUTH J0Ka3aTEIIbHBIC
paccyXJIeHHs TpH pPEHICHUH 33/a4, OLCHUBATh JIOTHUECKYIO INPaBUIBHOCTh
paccyXJIeHH; yMEHUE ONEepUpPOBATh MOHATUSIMHU: MHOXKECTBO, TIOJMHOKECTBO,
olepalMy  HaJ  MHOXECTBAaMH; YMEHHE  HCIIOJb30BaTh  TEOPETHKO-
MHOKECTBEHHBIH amnmapar JUIsi OMHCAaHUS PEANbHBIX HPOIECCOB M SBICHUHU U
IpU pEeIICHUH 33/a4, B TOM YHUCIEC M3 APYrHMX Y4eOHBIX HPEJIMETOB; YMECHHE
ONEepUPOBATh TMOHATHAMHU: Tpad, CBSA3HBIA Tpad, aepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh W OMKCHIBATh Tpadbl Pa3IUYHBIMH CHOCOOAMU;

MCTIOJIB30BATh Tpadbl NP peIIeHUH 3a/1a4

YMeHue onepupoBarh MOHATUAMU: HATYPAIBHOE YHUCIIO, LIEJIO€ YHUCIIO, CTEIECHb
C LeIbIM IIOKas3aTelleM, KOpPEHb HATypalbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM I10KA3aTelIeM, CTENEHb C JCHUCTBUTEIBHBIM IIOKA3aTENIEM,
jorapumM 4ucia, CUHyC, KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YKCIIA, OCTATOK
0 MOAYJIO, pPAalMOHAJIBbHOE YHCIO, HMPPALMOHAIBHOE YHUCIIO, MHOXECTBA
HAaTypaJIbHBIX, LEJIbIX, PAlUOHAIbHBIX, JEHCTBUTCIIBHBIX 4YHUCEN; YMEHHE
UCTOJb30BaTh MPHU3HAKU JETUMOCTH, HAMMEHBIIMKA OOIIUH JenuTens U
HauMeHblIee ofliee KpaTHoe, ainropuT™ EBknmga npu pemieHu 3anad;
3HAKOMCTBO C Pa3jIMYHBIMHU IO3UIIMOHHBIMUA CUCTEMAaMHU CUMCIICHHS; YMEHHE
BBIIOJIHATh BBIUUCIIEHHME 3HAUY€HUH M NpeoOpa3oBaHUs BBIPAKEHUH CO
CTETIEHSIMH W Jiorapupmamu, TpeoOpa3oBaHHs APOOHO-PAMOHAIBHBIX

BBIpa}KeHI/II\/'I; YMCHUEC OIICpHUpOBATH IIOHATUAMMU: IoCJICA0BATCIIBHOCTD,




apupMeTHUecKasi TPOTPEeccUsi, TeOMEeTpUYecKas MPOrpeccHs, OECKOHEYHO
yObIBaro1as reomMeTpuyecKas nporpeccus; yMeHue 3aJaBaTh
MOCJIeIOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX (HOopMyI;
YMEHHE OIEepPUPOBaTh TMOHATHSAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMILIEKCHBIE YHCIa, MOIYJIb M apTYMEHT KOMILIEKCHOTO YKcia, (hopMma 3amucu
KOMILIEKCHBIX qucen (reomeTpuyeckas, TPUTOHOMETPHUUECKAs u
anreOpandeckas); yMETh IPOHW3BOAUTH  apU(PMETHYECKHE JCUCTBUA C
KOMIUIEKCHBIMU YHUCJIAaMH; IPUBOAUTH MPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX
qlCell; OIIEpUPOBATH MOHIATUIAMM: MaTpuLa 2x2 u 3x3, onpeaeauTeslb MaTPULIbI,

FeOMeTpI/IHCCKI/Iﬁ CMBEICJI OIIPEACIIUTEIA

YMeHue omnepupoBaTh IMOHATUSMH:  PALMOHAIBHBIE, HUPPALUOHAIbHBIC,
MoKa3aTeJbHbIC,  CTEMEHHBbIC, JIOTapu(MUYecKHe, TPUTOHOMETPUYECKHE
YPAaBHEHUs U HEPABEHCTBA, MUX CUCTEMBI; YMEHHUE OIEPUPOBATH ITOHATUSMH:
TOXKIECTBO, TOXXIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHUI U HEPABEHCTB, PABHOCUJILHOCTh YPABHEHUH, HEPABEHCTB U
CUCTEM; YMEHHE pelIaTh YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IOMOIIbIO
pa3IMYHBIX MNPUEMOB; pEIIATh YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C
rapaMeTpoM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl pEeIIEHUs
MaTEMaTUYECKUX 3aJad W 3aJa4 U3 pa3IM4HbIX 00JIACTEH HAyKH U PeabHOU

KHU3HU

YMeHue  omepupoBaTh  MOHATHSAMH:  (QyHKUUS, 4YETHOCTH  (DYHKIHH,
NEpUOJNYHOCTh  (YHKIMH, OTrPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee M HAUMEHbIIEe 3HAYEHUS
(GyHKIMHM Ha HPOMEKYTKE, HEeNpepblBHAs (YHKIMs, acUMNTOTHI Ipaduka
¢GbyHKUMH, TiepBas W BTOpas HpPOU3BOJAHAS (YHKIMH, TI€OMETPUUECKUH U
¢u3nveckuil CMbICT MPOM3BOIHOM, MepBOOOpa3Hasi, ONpeaeIEHHBIA UHTETPa;
YMEHHE HaXOJUTh AaCHUMITOTHI Trpaduka QyHKIUM, YMEHHE BBIYUCIATH
MPOU3BOJIHBIE CYMMBI, TNPOW3BEACHHS, YaCTHOTO M KOMIO3HMIMHU (YHKIIHH,
HaXOJUTh YpaBHEHHUE KacaTelIbHOW K rpaguky (yHKIMH; YMEHUE HaXOAWUThb
MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKIMI; yMEHUE MCHOIB30BATH MPOU3BOIHYIO
IUI UccreoBaHus (PyHKIMM, HAXOAUTh HAUOOJIbIINE U HAUMEHbIINE 3HAaYCHUS
GyHKUMH; CTPOUTh TIpadUMKU MHOTOWIEHOB C MCIIOJIB30BAaHMEM armapara
MaTEMaTUYECKOr0 aHaliW3a; IPUMEHATb IPOU3BOIHYIO I HAXOXKACHHS
HaWjly4dyllero peleHus B IPUKIAJHBIX, B TOM UHCIE COLUAIBHO-
HSKOHOMHMUECKUX M (PU3MYECKHX 3a/la4ax; HaXOAUTh IO U 00bEMBI GUTYp

C IIOMOIIBIO HUHTCIrpaJia; IMPUBOJUTH IMPpUMCPbI MAaTEMAaTH4CCKOI'O




MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInanbHBIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMHU: Tpaduk (yHKIHH, oOpaTHas (yHKIHA,
KoMIo3uLus (QYHKUMH, JMHEeWHas (QyHKOMs, KBagpaTUyHas (QyHKLHA,
panmoHanbHast QyHKUUS, CTeneHHas (QYHKIMS, TPUTOHOMETpHYECKHe (PYHKIUH,
o0OpaTHbIE TPUTOHOMETPUYECKHE PYHKILINH, I0KA3aTeNIbHAs U JorapupmMuuecKas
(GyHKIMH; yMEHHE CTPOUTHb TpadUKU H3YYEHHBIX (YHKIHUN, BBINOIHATH
npeoOpa3oBaHus rpadukoB (YHKIMHA, UCHOIb30BATh I'padUKU Ul U3Y4YECHHUS
MPOIECCOB W 3aBHCHMOCTEH, NpU pemIeHHH 337ad U3 JPYIHX Yy4eOHBIX
IIPEIMETOB M 3aJlad U3 peajbHOM JKU3HU; BBIpaXKaTh (popMysaMHu 3aBUCUMOCTHU
MEXIy BEJIMYMHAMH; HCIOJIb30BaTh CBOWCTBa M rpaduku QyHKUMN Ui
pelleHys] ypaBHEHMH, HEpaBeHCTB M 3aJad C IapaMeTpaMu; U300paxaTh Ha
KOOPJAMHATHON IIJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUI, HEPABEHCTB U UX

CHUCTEM

YMeHue pemiath TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI,
JIOJIM ¥ 4YacTH, Ha JBI)KEHHE, padoTy, CTOMMOCTh TOBAapOB M YCIYI, HAaJOTH,
3a/a4n U3 OOJIACTH YIPABJICHUS JHMYHBIMH W CEeMEHHBIMH (DMHAHCAMM);
COCTaBJIATh BBIPAXKEHHS, YPABHECHUS, HEPABEHCTBA U X CUCTEMBI 10 YCIOBHIO
3aJ1a4M, UCCIIEN0BaTh IOJYYEHHOE PELIEHHE U OLIEHHWBATh IPABIOINOJ00HOCTD
pe3yJbTaToOB; YMEHHUE MOJEIUPOBATh pPEAJIbHBIE CUTYyallud Ha  S3bIKE
MAaTEMaTUKHU; COCTABJISITh BBIPAXKEHHUS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHIO 33Ja4M, UCCIIENOBATh IIOCTPOCHHBIE MOJEIMU C HUCIOJIb30BAaHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOJYUCHHBIH Pe3yIbTaT

VYMeHue oOnepupoBaTh MOHATHAMHU: CpeaHee apu(pMETHYECcKoe, MeIuaHa,
HauOosplllee M HaWMEHbIee 3HAYCHHUs, pa3Max, AWCIEepPCHs, CTaHJapTHOE
OTKJIOHEHHE 4YHUCIOBOro Habopa; yMEHHE W3BJIEKATh, HHTEPIPETUPOBATH
nHpOpPMalLIMIO, TPEACTABICHHYI0O B TaOiHMIax, Ha JIuarpaMMax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEAIbHBIX IMPOIECCOB M SBICHMIA; MPEICTABIATDH
MH(OPMAIIHIO C MTOMOIIBIO TAOJIHIl U JUarpaMM; UCCIEI0BaTh CTaTUCTHYCCKUE
JaHHBIC, B TOM YHCJIE C IPUMEHCHHEM IpaMueCKUX METOIOB M JJIEKTPOHHBIX
CpencTB; rpadMyuecKd HCCIEeI0BaTh COBMECTHbIE HAONIOJCHUS C MOMOIIBIO

JyarpaMM pacCeUBaHUs U JIMHEWHOU PErpeccuu

YMeHue onepupoBaTh MOHIATHSIMM: CIydalHBIM OIBIT U CIy4yallHOE COOBITHE,
BEPOSITHOCTh CIIy4allHOI'O COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
UCTOJIb30BaHNEM TpapUUECKUX METOAOB; MPUMEHATH (POPMYIIBI CIOKEHUS U

YMHOXEHUSI BEpOsATHOCTEH, GOopMyly TMOJTHOH BEPOSATHOCTH, (HOpPMYITy




bepuynnu, xomOuHatopHbie ¢GakTel M (OPMYJBI; OLEHHBATH BEPOSITHOCTU
pEaNTbHBIX COOBITHH; yMEHHE ONEPHPOBATh MOHATUSAMHE: CIydaliHas BEIUYMHA,
pacripesieieHue BEpOSITHOCTEH, MaTeMaTH4ecKoe OXKUAAHWE, AMUCIEpCUus u
CTaH/apTHOE OTKJIOHEHHE CIYy4allHOW BEIMYHMHBI, QYHKIHH paclpeaeieHus M
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTEIbHOIO M HOPMAJIbHOTO paclpeesICHUN;
yYMEHHE HCIIOJIb30BaTh CBOWCTBA HM3YYEHHBIX pACIpeleiCHUN Ui peleHus
3aJ]a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH OOJIBIINX YHCEII, METO/IbI BBIOOPOYHBIX
UCCIIEJOBAaHH; YMCHHE NPHBOAWUTH NMPHUMEPHI NPOSBICHUS 3aKOHA OOIBIIMX
YyHucel B NPUPOAHBIX W OOIIECTBEHHBIX SBICHHUIX; YMEHHE OIEPHPOBATH
HNOHSATHAMHU:  COYETAaHHWE, IE€PEeCTaHOBKA, YUCIO  COYETaHWH, YHCIIO
NepecTaHoBOK; OnHOM HpI0TOHA; yMeHUE NPUMEHATh KOMOMHATOPHBIE (DAaKThI U
paccyXIeHHus sl pelIeHUs 3ajad; OICHUBATh BEPOSTHOCTH peabHBIX
COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOJAEIb M  HHTEPIPETUPOBATH

MIOJIy4YEHHBIH pe3ynbTar

YMeHue onepupoBarh MOHATHUAMU: TOUYKA, MPsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUN YIoJl, IBYIPAHHBIA yroJl, TPEXIPAHHbBIN
YIoJ, CKPEIIMBAIOIIMECA MpsMbIE, MApaLIEIbHOCTh M IEPIEHAMUKYISPHOCTDh
IPSAMBIX U IUIOCKOCTEH, YroJl MEXKIy IpsSMBIMH, YIOJl MEXAYy IpsIMOU H
IJIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH,
pacCTosIHUC MCXKAY MNPAMBIMU, PACCTOAHUC MCKAY IIJIOCKOCTAMU, YMCHHUC
UCIOJb30BaTh IPU pEIIEHUH 3a1ad H3yuYeHHble (akThl U  TEOpEMbl
IUTAHUMETPUH;, YMEHHUE OIICHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpA;
CTPOUTH MATCMAaTHUYCCKUEC MOJCIMN C MOMOLIIBIO I'COMCTPHYCCKUX MOHATHHA H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOWAAL (GUTYpbl, O0BEM QUTYpHI,
MHOTOTPaHHUK, MPAaBWJIbHBIA MHOTOTPaHHUK, CEYEHHWE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, npusMma, nupamMuaa, QuUrypa M TOBEPXHOCTh BpalICHHUS,
WIMHAP, KOHyC, ap, cdepa, miomanb chepsl, IUIOM@Aab MOBEPXHOCTU
MUpaMHIbl, TPU3MBI, KOHyCa, IWIMHApPA, O0BEM Kyba, MPSIMOYTOJIHLHOTO
napajuleJienuneaa, TUpaMuapl, IpU3Mbl, IWIKHAPA, KOHYCa, 11apa, pa3BEpPTKa
MOBEPXHOCTH, CEUYEHMs] KOHyca U LWIWHApA, [apajuleJbHble OCH HWJIHU
OCHOBAHHIO, CEYEHHE IMIapa, IUIOCKOCTh, Kacawomascs cdepbl, HUIMHIPA,
KOHyCa; yYMEHUE CTPOMTh CEUYEHHE  MHOTOrpaHHUKA,  H300paxarb
MHOTOTPaHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BPAIICHHSI, UX CCUYCHUS, B TOM YHUCIIC
C TOMOIIBI0 DBJEKTPOHHBIX CPEACTB;, YMEHHME NPUMEHATh CBOWCTBa

reOMETPUYECKUX (UTYp, CaMOCTOSTEIBHO (POPMYyTUPOBATH OMPEACICHUS




u3ydyaeMmbIX (UTyp, BBIIBUTATh THUIOTE3bl O CBOWCTBAX M IpHU3HAKaX
reoOMEeTpUYecKuX (uryp, OOOCHOBBIBaTH WM ONPOBEpPrath HUX; YMEHHE
MPOBOJUTH KJIACCUPUKAIMIO (UTYp IO Pa3IMYHBIM IMPH3HAKAM, BBIIOIHSATH

H606XOI[I/IMBIG JOIMOJIHUTECIIBHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh NOHATUSAMU: JBUKEHHUE B MPOCTPAHCTBE, NapaylIeIbHbINA
IIEPEHOC, CHUMMETpPUSl Ha IUIOCKOCTM U B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Moaoous, mogo0HbIe (PUTYpBI; YMEHUE PAcllO3HABATh PaBHBIE
U 1oj00HBIe (QUTYpBl, B TOM YHUCIE B IPHPOJE, HCKYCCTBE, ApXHUTEKTYypE;
HCIIO0JIb30BAaTh F€OMETPUYECKUE OTHOILICHMS NpPU PEIICHUHM 3aad; HaXOJIWUTh
reOMETPUYECKUE BEIMYMHBI (UIMHA, YroJl, IUIOIMAAb, O0BEM) MpPU PELICHUU
3aJlad M3 JAPYrux Y4YeOHbIX MPEIMETOB U U3 pealbHOW KU3HU; yMEHHE
BBIUUCIIATh TEOMETPUYECKUE BEJIMYMHBI (IJMHA, Yyros, IUlomaab, OOBEM,
IUIOIIAb TIOBEPXHOCTH), UCHOJB3ysd H3y4YCHHbIE (OPMYINBI U METOJbI, B TOM
qycie: IJIoU[aJb IIOBEPXHOCTM MHMpaMMJIbl, IPU3MBI, KOHYCa, LWIMHJIPA,
wiomaas cdepol; 00bEM Kyda, IPSIMOYTOJIbHOTO Mapajljiesienunea, MupaMubl,
IIPU3MbI, LWINHAPA, KOHYyCa, 11apa; YMEHHE HAXOIUTh OTHOLIEHHE OOBEMOB

MoI00HBIX PuUryp
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YMeHHe ONepupoBaTh IOHATHSAMHU: MPSAMOYrojbHAas CHCTEMa KOOPIWHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YKCJIO, PA3JIOKEHNUE BEKTOpa Mo 0a3uCy, CKaIspHOE
MIPOU3BE/ICHNE, BEKTOPHOE MPOU3BEICHHE, Yrojd MEXKIAy BEKTOpaMH;, YMCHHE
UCIOJb30BaTh  BEKTOPHBIH ¥ KOODJMHATHBIA  METOX Ui PEUICHUs

reOMETPHUYCCKUX 3a1a4 U 3aJa4 APpYyTrux y‘le6HHX npeaMeTOB
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YmMmenue BBI6I/IpaTB HOZ[XOI[HH_II/Iﬁ MCTOA Il PCHICHUA 3aJavdd; IMOHHUMAHUC
SHAYUMOCTHU MATCMATHUKH B U3YUCHUU NNPUPOAHBIX U O6H.[CCTB€HHBIX IMponeccoB
n HBHCHHﬁ; YMCHHUEC pacCIIO3HAaBAaTb IIPOABJICHUC 3aKOHOB MATCMATHKH B
HCKYCCTBC, YMCHHUC [IIPUBOAUTL MPUMEPLI MATCMATUYCCKUX OTKpBITI/If/'I

POCCHICKON U MUPOBOM MaTEMAaTUUYECKON HAyKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsle u nensle yncia. [Ipu3Haky 1eIMMOCTH LENbIX YU CET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIGCATHYHBIE JApPOOHM, TPOLECHTHI,
. OCCKOHEUYHBIC MTEPUOINUECKHIE TPOOH
13 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JedcTBus ¢ apupMeTudecKuMu
' KOPHSIMH HaTypalbHON CTEIIEHU
1.4 Crenens ¢ 1enbiM nokasarenaeM. CTENeHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBoOMCTBa
' CTETEeHH
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YMCIOBOT0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynble 1 HaTypaIbHbIE JOrapu(MbI
JleiicTBuTenbHble 4ucia. ApuMETHUECKHE Omepanud C JACHCTBUTEIHHBIMU
1.7 ymucnamu. [IpubnnxEHHbIe BHIYUCICHUS, ITPaBUIa OKPYTJICHUS, TPUKUAKA U OLEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKCHUI
1.9 KommnekcHeie uncia
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lensle u 1poOHO-paliiOHAIbHBIE YPAaBHEHUS
2.2 HppannonajibHbIe ypaBHEHHUS
23 TpuroHomerpudecKkue ypaBHEHHUs
24 [oxa3zaTenpHbIC U JOTapUPMHUUECKUE YPaBHEHUS
2.5 Lenble u 1poOHO-paliiOHaIbHBIE HEPABEHCTBA
2.6 WppannonainbHble HepaBeHCTBA
2.7 [Toxa3zaTenbHbIE U JTOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI M HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cUCTEMbI JTUHEUHBIX ypaBHEHUH. OTnpeeauTenb MaTPUILIbI
3 DOyHKINUH U TpaPuKH




@Oynkuus, cnocoObl 3amanus ¢ynkuuu. ['papux ¢ysxnumn. B3ammuo oOparHbie

>l ¢ynkuuu. YétHble 1 HeuéTHble GyHKuMU. [lepruoanueckue GyHkum
OOnactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynmum ¢yHkmmm.
39 [TpomexxyTkn  3HaKoONocTOsHCTBA.  IIpoMeXKyTKM  MOHOTOHHOCTH  (DyHKIHH.
' Makcumymbl U1 MUHUMYMBbI (QyHKUuH. HanbGosbliee M HauMeHbllee 3HAYEHHE
(GYHKINN Ha TPOMEKYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS /7-O1 CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noka3zaTtenpHas u norapudmuyeckas GyHKIHH, UX CBOWCTBA U TpapuKu
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢Qyakmuit. CpoiicTBa  (DyHKIIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeIbHOCTH, CIOCOOBI 3aJaHMS IOCIIEN0BaTEIbHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmyia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (DYHKITHIA
[Ipumenenne mNPOU3BOAHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoublIero ¥ HauMEHBIIEro 3HaueHUs. (QYyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. uterpan
5 MHokecTBa U JIOTUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaILCHUSI
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

1. Poccuiickas aneKTpoHHas wkona  https://resh.edu.ru

defepasibHbIN MHCTUTYT Negarornyecknx nusmepeHunii (PUNM)
https://fipi.ru

Yun.py https://uchi.ru

AKnacc https://www.yaklass.ru

AHfeKc YuebHuk https://education.yandex.ru
dokcopg https://[foxford.ru
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