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IHOACHUTEJBbHASA 3AIINCKA

VYuebublil Kypc «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAIM3ay SBISETCS OJHUM U3 HanOoJjiee 3HAaYUMBIX B IIPOTrpaMMe CpeaHero oouiero oopa3zoBaHus,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00ECIIeYnBAaET HHCTPYMEHTAIbHYIO 0a3y JJIs U3YUYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTHYECKOE M abCTPAaKTHOE MBINUICHHE 00yJaroIuXcs Ha ypOBHE, HEOOXOIMMOM JJIsi OCBOCHUS WH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U
JOPYTUX TUCHUILIMH. B paMkax qaHHOTo y4eOHOro Kypca 00yJaroniiecs OBJIaJieBal0T YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HaYKH, KOTOopast popMyIupyeT CBOU
JOCTIDKEHHS B MaTeMaTH4eCcKoi (opme.

VY4eOHbIil Kypc anreOpbl M Hayall MAaTEeMaTHYEeCKOTO aHajIM3a 3aKJaJbIBaeT OCHOBY JUIS YCIICLIHOTO OBJIAJICHHUS 3aKOHAMU (PU3UKU, XUMUH, OMOJIOTHH,
MTOHWMAaHMsI OCHOBHBIX TEHJICHLIUN Pa3BUTUSI SKOHOMHKH M OOLIECTBEHHON KHU3HH, ITO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO UCIOIb30BATh UX JUIS JAajbHENIIEro 0Opa3oBaHus U B IOBCEHEBHON JKHU3HU. B TO jxe BpeMs OBjaJieHHe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTUMH KOHCTPYKIHUSMH alreOpbl 1 MAaTEeMAaTHYECKOr0 aHAJIM3a pa3BUBAaET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH MCTUHHOCTb, J1OKA3bIBAThH
YTBEP)KICHUS C MOMOUIbI0 MHIYKIUU M pacCykAaTh ASIyKTHBHO, UCIOIb30BaTh 0000IIEHNE U KOHKPETU3ALMI0, a0CTparupoBaHUe U aHAJIOTHI0, (GOPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xozne uzydenus yueOHOro Kypca «Anredpa u Hayajia MaTeMaTHYECKOT0 aHaIN3a» 00YyJarOIIMECs MOJIYyYatOT HOBBIM OIBIT PEIICHUs MPUKIIAIHBIX 3aj1ad,
CaMOCTOSITENIFHOTO TOCTPOCHMSI MATeMAaTUYECKUX MOJIeJe peaabHBIX CUTyallud, HUHTEPIpETallMi TOJYyYEHHBIX pPEIIeHUH, 3HAKOMATCA C MpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEN B MPUPO/IE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUUYECKUMHU OTKPBITUSAMH U UX aBTOPAMH.

VY4aeOHbIil Kypc 00J1aaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHIIMAIIOM, KOTOPBIH pealm3yercs KakK uepe3 Y4eOHBIH MaTepHal, CIoCOOCTBYIOIINN
(OpMHPOBAHHIO HAyYHOI'O MHPOBO33PEHUSA, TaK U yepe3 CleUuPHUKy y4eOHOH IesTelNbHOCTH, TpeOYIoUleld MpOJODKUTENIbHOW KOHLEHTpallud BHUMAaHUS,
CaMOCTOATENIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YJIbTAT.

B ocHOBE MeTOIUKH 06y‘IeHI/I}I aﬂre6pe Y HavaJlaM MaTeéMaTUYECKOIr0 aHaanu3a JICKUT AeSITeIbHOCTHBIN IIPUHIUIT O6yLIeHI/15I.

B cTpykType yuebHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOro aHallM3a» BBIIEICHBI CIEYIOIINE COAepKaTeIbHO-MEeTOAnYecKe JUHUN: «Hucna u
BbIUMCICHUSY, «DyHKIUU U Trpapukn», «YpaBHEHUS U HepaBeHCTBa», «Hauanma maremarnueckoro anamuza», «MHOXkecTBa M JIOTHKa». Bce OCHOBHbBIE
COJIep KaTeIbHO-METOJUUECKUE TMHUN U3y4aloTCs Ha IPOTSHKEHUH ABYX JIET 00Y4eHHUsl Ha YPOBHE CpeTHEro o011ero o0pa3oBaHusi, €CTECTBEHHO JIOTOIHSAS APYT
JpyTa ¥ MOCTETIEHHO HACKIIAsACh HOBBIMU TEMaMU U pa3zaenamu. JlaHHbIN y4eOHBIN Kypc SBISETCS HHTErPaTUBHBIM, IIOCKOJIBKY OOBEANHSIET B ceOe co/iepiKaHne
HECKOJIbKUX MaTeMaTUYeCKHX JUCLUIUIMH, TAKUX KaK ajire0pa, TPUrOHOMETPHUsS, MaTeMaTUYECKUI aHaIN3, TEOPUSI MHOXKECTB, MaTeMaTHUeCKas JIOTHKA U ApYTHeE.
ITo Mepe Toro kak oOydarolrecs OBJIAAEBAIOT BCE OoJlee IUPOKUM MaTEMaTHUECKUM aIlllapaToM, y HUX MOCIEI0BATEIbHO (POPMHUPYETCSI U COBEPIIECHCTBYETCS
YMEHHE CTPOUTh MAaTEeMaTHYEeCKYI0 MOJEIb pEalTbHOM CHTyallMM, NPUMEHATh 3HAHUS, MOJIY4YEeHHBbIE IPH HM3YyYEHHH Y4eOHOTro Kypca, A pelieHHs
CaMOCTOSITENTbHO C(POPMYIMPOBAHHOM MaTeMaTHUYECKOH 3ajjauu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

COJIep)KaTeJ'IBHO'MeTO)II/I'-IeCKaSI muHua «Yuciia U BEIYHUCIIEHUS) 3aBepuiacT @OpMHpOBaHHe HABBIKOB UCITOJIB30BAHUSA )IefICTBHTeHBHBIX YUCCII, KOTOPOC
OBLJIO HAYAaTO HAa YPOBHE OCHOBHOTO 00Iero oopasosanus. Ha ypoBHe cpeanero obmiero oopazoBaHusi 0c000€ BHUMaHUE YAEIsieTCs] (GOPMUPOBAHUIO HABBIKOB
paIMOHATIBHBIX BBIYMCICHUH, BKIIOYAIONIUX B Ce0sl HCIIOJIb30BAHKUE PA3NIUYHBIX (POPM 3aMKCH YUCIa, YMEHHUE JeTaTh MPUKUKY, BBITIOIHATH MPUOIMKEHHBIS



BBIUUCIICHUS, OI[CHUBATh YHCIIOBBIC BBIPAXKEHUS, padOTaTh ¢ MaTEMAaTUYECKUMU KOHCTAaHTaMH. 3HAKOMbIE O0YYaIOIMMCS MHOXKECTBA HATYpPAJIbHBIX, LIEJbBIX,
PaLMOHAIBHBIX U ACUCTBUTEIBHBIX YUCEI AOMOJHAIOTCA MHOKECTBOM KOMILJIEKCHBIX 4YHCel. B KakIOM M3 9TUX MHOYKECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIE
eMy crenu(puUecKue 3afadd U OIepaluu: JeICHUE HAIEeNIo, ONEPUPOBAHUE OCTATKAMU HAa MHOXKECTBE LIENBIX YHCET, 0COOBIE CBOICTBA pallMOHAJIBHBIX U
UppalMOHAIIBHBIX YKCell, apu(pMeTHUYeCKHue ONepaliy, a TaKKe U3BJICUEHHE KOPHs HATypalbHOM CTENEHUM Ha MHOXKECTBE KOMILJIEKCHBIX uducell. biaromaps
M0CJIeI0BATEIbHOMY PACIIMPEHHUIO KPYTa HCIIOJIBb3YEMbIX YHUCEIT M 3HAKOMCTBY C BO3MOYKHOCTSIMH MX IPUMEHEHUS JJISl PELICHUS pa3IMYHbIX 33124 (POPMHUPYETCS
IIPEJCTAaBICHHUE O €AMHCTBE MATEMATUKU KaK HAyKH U €€ POJIM B IOCTPOEHUU MOJIEJIeil peabHOro MUpa, IMPOKO UCTIONB3YIOTCS 00001EHIE U KOHKPETU3allHs.

JIlunusa «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCs] HA MPOTSHKEHUHM BCEro 0OydeHMsI Ha YpOBHE CpefHero olmiero oOpa3oBaHus, MOCKOJIbKY B KaXI0M
pazznene I[IporpamMmbl IpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOMIMX 33had. B pesynbTare oOy4arommecss OBJAJIEBAIOT PA3IUYHBIMA METOAAMHU PELICHUS
palMOHANIBHBIX, UPPALMOHAJIBHBIX, TOKA3aTENbHBIX, JIOTAPU(PMUYECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUH, HEPABEHCTB U CHCTEM, a TAKXKE 3a]1a4, COAEPIKALIIX
napameTpsl. [loaydeHHble yMEHHS IIMPOKO UCTIOIB3YIOTCS TPU UCCIET0BAaHUH (DYHKIIH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAJAHBIX 33134 U 3a/1a4
Ha HaX0KJIeHHE HanOOJIbIINX M HAMMEHBbIINX 3Ha4eHUH QyHKMK. JlaHHas copeprkaTesibHas JMHUS BKIKOYaeT B ce0s Takxke (GOpMUPOBAHHE YMEHHH BBIIOIHATh
pacuérel o Gpopmyrnam, mpeodpa3oBaHUs PALMOHANBHBIX, HPPALUOHAIBHBIX M TPUTOHOMETPHYECKUX BBIPAKECHUH, a TAKIKE BBIPAKCHHUN, COACPIKALINX CTEICHH
u sorapudmel. brarogaps u3ydeHuro anreOpanyeckoro marepuaia MPOUCXOAUT JayibHEiIlee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBILUICHUS
oOy4aromuxcs, (GOpMUPYIOTCS HABBIKH JIEAYKTUBHBIX PACCYKIEHHH, pabOThI ¢ CHMBOJIBHBIMHU ()OPMAMH, TIPEICTABICHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B
BUJIE PABEHCTB M HepaBeHCTB. Anrebpa mnpezasaraer 3(pQeKTUBHbIE MHCTPYMEHTBI JJIS PEIICHUs MPAKTUYECKUX U eCTECTBEHHO-HAy4YHbIX 3aj]ad, HarjsgHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

ConepxatenbHO-MeToAnYecKast TUHUS «DYHKIIUHU U TpaUKI» TECHO MEPETIIETACTCS C APYTUMH JTUHUSIMU Y4€OHOTO Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE
3a7a€T TIOCIIEI0BATEIBHOCTD U3YUEHHs MaTepuaia. M3ydeHne cTerneHHoH!, MoKa3aTeIbHO!, JIOTapu(hMUIECKON U TPUTOHOMETPUIECKUX (QYHKIUI, UX CBOMCTB U
rpadMKoOB, UCIOJIb30BaHUE (PYHKIMI I pelIeHns 3aad U3 APYTUX YUeOHBIX IPEIMETOB U PeabHOM JKU3HU TECHO CBSA3aHO KaK ¢ MaTEMaTHUECKUM aHAIIU30M,
TaK M C pelIeHueM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM Gombiioe BHUMaHueE ynaenseTcss GOpMHUPOBAHUIO YMEHHUS BhIpakaTh (pOpMyIaMH 3aBUCUMOCTH MEX]Y
Pa3NUYHBIMU BETMUYMHAMM, UCCIIEI0BATh MOJy4YeHHbIE (PYHKIIUHU, CTPOUTh UX rpaduku. Marepuan 3Toi coJepKaTelbHOM JTMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
Y HaBBIKOB, MO3BOJISIOUIMX BBIPAXXKaTh 3aBUCHMOCTH MEXJy BEIMUYMHAMHU B Pa3IUYHONW (opMe: aHaIUTHUECKOH, rpaduyeckoil u cioBecHoil. Ero nsydenue
CIOCOOCTBYET Pa3BUTHIO aJITOPUTMHUYECKOTO MBIIIJIEHHS, CHOCOOHOCTH K 000OIIEHUIO U KOHKPETH3aIMH, UCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxatenbHast muHUs «Havaia MaTeMaTHn4ecKoro aHannu3a» NO3BOJISET CYIIECTBEHHO PacIIMPUTh KPYT' KaK MaTeMaTHUECKUX, TaK M IPUKJIAIHBIX 33/ad,
JOCTYMHBIX O0y4YaroIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOKHOCTh CTPOUTH TPaQUKU CIOKHBIX (YHKIMM, ONpeaensiTh UX HauOOJbIIMEe U HauMEHbIINE
3HA4YEHUs, BBIYUCIATH IUIOMAAN (GUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU M YCKOpeHMs mpolieccoB. JlaHHas coaepkaTesbHasi JIMHUS OTKPHIBA€T HOBBIE
BO3MO>KHOCTH [TOCTPOECHUSI MAaTEMATUYECKUX MOJIEIEH peabHbIX CUTYAllUi, TO3BOJISET HAXOAUTh HAMIy4llIee PelIeHUe B IPUKIIATHBIX, B TOM YUCJIE COLIMAIbHO-
HSKOHOMHYECKHUX, 3a/ayax. 3HAKOMCTBO C OCHOBaMM MAaTE€MaTHMYEeCKOI'0 aHajM3a CIIOCOOCTBYET DPa3BUTHIO aOCTPAaKTHOIrO, (HOPMabHO-JIOTUYECKOTO U
KpEaTUBHOT'O MBILUICHUS, (POPMHUPOBAHUIO YMEHHMM pacro3HaBaTh MPOSBIEHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UcKyccTBe. OOyyJaromumecs y3HaIoT O
BBIJIAIOIINXCS pe3yJIbTaTax, MOJYYSHHBIX B X0J1€ Pa3BUTHUS MaTEMaTUKH KaKk HAyKH, U 00 UX aBTOpax.

COI[ep)KaTCHBHO-MCTOI[I/ILICCKaSI nuHHS «MHOXKECTBa M JIOTHKA) BKIIIOYACT B ce0s DJIEMEHTHI TCOPHUU MHOKCCTB U MaTeMaTH4YeCKOM JIOTHKH. TeOpeTI/IKO-
MHOXKCCTBCHHBIC TMPCACTABJIICHUSA IMPOHU3LIBAKOT BECH KYPC IIKOJIbHOM MaTeMaTHUKU U npeajiararoT HanOosee YHI/IBepcaJ'ILHHﬁ A3BIK, OG’LGI{I/IHHIOH_II/Iﬁ BCC
pasaciibl MAaTCMAaTUuK U eé HpHJ’IO)KﬁHPIfI, OHU CBA3BIBAIOT pa3HbIC MATCMATHUYCCKUC JUCHUIIIIMHBI U UX IMPUITIOXKCHUSA B €AMHOC LICIIOC. HOBTOMY BaXXHO 1aThb



BO3MOYXHOCTh O0YYarOIIEMyCsl TIOHUMAaTh TEOPETHKO-MHOYKECTBEHHBIH SI3bIK COBPEMEHHON MaTeMaTHUKU U MCIIOJIB30BAaTh €ro /sl BRIPAKCHHUSI CBOMX MBICIICH.
JlpyruM Ba>kKHBIM MPU3HAKOM MaTE€MaTHKU KaK HayKu CJeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOroCTh 0OOCHOBAHUN U CJIEJOBAaHME OINpPeNeIEHHBIM MpaBUIaM
MMOCTPOCHHUS JJOKA3aTEeIbCTB. 3HAKOMCTBO C DJIEMEHTAMH MaTeMaTHYEeCKON JIOTHKH CITIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS 00YJArOIIUXCS, ITO3BOJISET
UM CTPOHUTH CBOU PACCYKJEHUS HA OCHOBE JIOTHYECKUX MPaBil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIIIJICHHUSI.

B yueOHoM kypce «AnreOpa M Hayaja MaTeMaTHYECKOrO aHAIM3a» MPHUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOI'O MOJEIUPOBAHUS, KOTOPbIE MPHU3BAHBI
CIOCOOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB IOCTPOCHUS MOJEJICH pPEaJbHBIX CUTYallUil, UCCIENIOBaHMUSA 3TUX MOJENICH C MOMOUIbIO ammapaTta aireOpbl U
MaTe€MaTUYeCKOr0 aHajau3a, UHTEPIPETAUUU TOJYYEHHBIX PE3ylbTaToB. Takue 3aJaHus BIUICTECHbl B KaXIbIH M3 pPa3AeiioB MPOrPaMMbl, IMOCKOJBKY BECh
MaTepHuali yueOHOro Kypca HIMPOKO UCTIOIB3YeTCsl sl peIleHus IPUKIaIHbIX 3a1a4. [Ipy permeHnn peaabHbIX MPaKTHUECKUX 33a7au 00y4aroIuecs: pa3BuBaoT
HaOJI0IaTeIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, MCIIOJIB30BATh AaHANOTHIO, 0000IIAaTh M KOHKPETU3HPOBATH MPOOJIEMY.
JleaTenbHOCTh 10 (HOPMUPOBAHHMIO HABBIKOB PELICHUS MPHUKIAIHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCEe U3YUCHUs BCEX TeM y4eOHOro Kypca «Anredpa u Hayana
MAaTeMaTUYECKOTO aHAIU3a».

Ha usydenne yueOHOro Kypca «Anredpa v Hayaia MareMaTuyeckoro ananusa» orBogutcs 340 yacos: B 10 kimacce — 170 yacos (5 yaca B Hezento), B 11
kiacce — 170 yacoB (5 yaca B HECIIO).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
Yucna v BbIYMCICHUA

Panmonanbshele uncina. OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH, IPOLIEHTHI, OECKOHEUHbIE Nepuoandeckue 1podu. [Ipumenenue npodeil 1 NpoLEeHTOB JUis
peluIeHus NPUKIAAHbIX 3a1a4 U3 Pa3IU4HbIX OTPACIIC 3HAHUN U PEAIbHON KU3HH.

JlelicTBUTENbHBIE YHWCNA. PanuoHalpHBIE W HMPpAaLMOHANbHBIE 4YHCHa. ApupMETHYECKHE OmNepalud ¢ JICHCTBUTENbHBIMU YHCIaMH. Monayib
JeMCTBUTENLHOIO YHCiIa U ero cBoicTBa. [IpuOnnkEHHbIe BBIUMCIIEHUS, TPaBUiIa OKPYIJICHHsI, IPUKHUIKA U OLICHKA Pe3ysbTaTa BbIYUCICHUH.

CreneHs ¢ HeabIM nokaszarteneM. bunom HeroTona. Mcnonb3oBaHue moaxosiieit (1)0pMBI 3aI1ucu HeﬁCTBHTCHbHBIX HUCCI 1A PCIICHUA ITPAKTHYCCKHUX
3a/laq U MpeACTaBJICHUA JaHHbIX.

ApubdmMeTnieckuii KopeHb HaTYpaJbHOM CTENEHHU U €ro CBOICTBA.

Crenens ¢ paluoHaIbHBIM MTOKA3aTeNIeM U €€ CBOWCTBA, CTETIEHD C ICWCTBUTEIHHBIM MTOKA3aTEIIEM.

Jlorapudwm yucna. CpoiictBa orapudma. JlecaTuunbie U HaTypalIbHbIE JIOTaPU(PMBL.

CuHyc, KOCUHYC, TAHTE€HC, KOTAHT€HC YUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC U apKTaHT€HC YHCIIOBOTO apTyMEHTa.
YpaBHeHus1 1 HepaBeHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMsI U ypaBHeHUs-ciencTBus. HepaBeHcTBo,
pellIeHnEe HEPABEHCTBA.

OcCHOBHBIE METOIbI PEIICHNUS LENbIX U IPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEpPaBEHCTB. MHOroOuUIeHb! OT OIHOM NlepeMeHHoM. JleneHne MHOroulIeHa Ha
MHorousieH ¢ ocraTkoM. Teopema be3y. MHorousnens! ¢ nensiMu koadduuuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIINX CTENIEHU U KOPHH.
WppanmonansHble ypaBHeHHs. OCHOBHbBIE METO/bI PELICHHS UPPAIMOHAIBHBIX YPaBHEHUH.

IlokazaTrennHBIC YpaBHCHMU. OcHOBHEBIE MCTOABI pCHICHUS ITOKa3aTCIbHBIX ypaBHeHI/II\/'I.



[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX JIOTAPU (MBI

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapu(PMUIECKUX YPaBHEHHIM.

OcHoBHBIE TpUTOHOMETpUUEcKUE Gopmyibl. [IpeobpazoBanne TPUTOHOMETPHUUECKUX BhIpaKeHUH. Perienne TpUroHoMeTpuuecKuX ypaBHEeHHUH.

Pemienue cucrtem JIuMHEWHBIX ypaBHEHUU. Marpuila CUCTEMbl JUHEWHBIX ypaBHEHHU. Omnpenenurtesib MATpUllbl 2X2, €ro reOMETPUYECKUM CMBICT U
CBOMCTBA, BBIYHUCIIEHUE €T0 3HAUYEHUs, IPUMEHEHUE OINPEAETUTENS Ui PEILICHUSI CUCTEMbI JIMHEWHBIX ypaBHEHUN. PellleHne npukiagHbiX 3a4a4d ¢ MOMOILBIO

CHCTEMBI JIMHCHHBIX ypaBHCHHfI. I/ICCJ'ICI[OBaHI/Ie HOCTpOCHHOﬁ MOJCIIHN C ITIOMOIBIO MATpPHUIl U onpeﬂenHTeneﬁ.

[TocTpoenne MareMaTHYECKUX MOJEINIEH peabHOM CUTYyallH C TIOMOIIbIO YpaBHEHUI U HepaBeHCTB. [IpuMeHeHne ypaBHeHH 1 HEPABEHCTB K PEIleHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3 Pa3IuvHbIX 00JacTell HAyKu U peabHOM KU3HU.

DOyHKkuUH U rpaguKku

Oyukuwms, crnocoObl 3ananusa GyHkuuu. B3aumuao oOpatnble ¢yHkiuu. Kommosunus Qynkumii. ['paduk ¢yHkuuu. DrnemeHTapHble mpeoOpa3zoBaHUs
rpadukoB PyHKUIUH.

OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHuid ¢yHkumu. Hymn ¢yskmun. IIpoMexyTku 3HaKomocTosHCTBA. UETHBIE WM HEU€THBIE (QYHKIWU.
[lepuonnueckue ¢pyHkuuu. IIpomMexxyTku MOHOTOHHOCTH QYHKIMH. MakcuMyMbl 1 MUHUMYMbI GyHKIMU. HanOosnbiiee 1 HanMeHbllee 3HaueHUs] QYHKIU U Ha
IIPOMEKYTKE.

Jluneitnas, kBagpaTHuHas U ApoOHO-TMHENHAS QYHKIMU. DJIEMEHTApHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPAPHUKOB.

CrenenHas (QyHKIHMs C HATypaJIbHBIM M IIeJIbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk KOpHs n-oil CTeneHu Kak QyHKIUU 00paTHOH
CTETEHHU C HAaTYpaJIbHbIM ITOKa3aTeleM.

[TokazarenbHas u norapudmuueckas GyHKIUHU, UX cBoMcTBA U rpaduku. Vicnonb3oBanue rpadukoB GyHKIUN 1715 peLICHUs] ypaBHEHUH.
Tpuronomerpudeckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOrO apryMeHTa.

@OyHKIIMOHANBHBIE 3aBUCUMOCTH B pealIbHBIX MpOIeccax U ABICHUsAX. | paQuKy peabHbIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHajmusa

[TocnenoBarenbHOCTH, CHOCOOBI  3aJaHHS  TOCTEAOBATEIbHOCTEH. MeToa MaTreMaTH4ecKo HWHAYKIHH. MOHOTOHHBIE U OTpaHUYCHHBIC
MOCNIe0BATENBHOCTH. MIcTOpHSI BOSHUKHOBEHHSI MATEMATHUECKOT0 aHAIM3a KaK aHAIM3a 0ECKOHEYHO MalbIX.



Apudmernueckass M TeoMmeTpuyeckas mporpeccuu. beckoHeyHo yObIBaromasi reoMmerpudeckas mnporpeccus. Cymma OecKOHEYHO yObIBaroIei

FeOMETPUYECKON mporpeccur. JINHEHHBIN U SKCIOHEHIUABHBIN pocT. Yncio e. @opmyiia CIOXKHBIX TPOUEHTOB. Mcnonb30BaHUE MPOTPECCUU AJIsSI PEIICHUS
peabHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

HenpepoiBable GpyHKIMU 1 uX cBoiicTBa. Touku paspsiBa. AcuMnToThl TpadukoB (yHkimii. CBoiicTBa (yHKIMN HENPEphIBHBIX Ha OTpe3ke. MeTon
MHTEPBAJIOB JUIsl pellieHusl HepaBeHCTB. [IpuMeHeHue cBOMCTB HenpepbIBHBIX (DYHKIMH 11 pelIeHus 3a1ad.

[lepBast u BTOpas mpou3BoHbIe GyHKIUU. OnpeneneHne, reoMeTpUIecKiii U (PU3MYECKHA CMBICT TIPOM3BOJHON. YpaBHEHHE KacaTelIbHOU K rpad MKy
byHKIHM.

[IpousBoHbIe aeMeHTapHbIX QyHKIMNA. [Ipon3BogHAs CyMMBI, TPOU3BEIEHNUS, YACTHOTO U KOMITIO3ULIUU (YHKITHI.

MHoskecTBa M JIOTHKA

MHO)KGCTBO, orcpanvu Haa MHOXCECTBAMU H HX CBOMCTBA. ZII/Ial"paMMLI Sﬁnepa—BeHHa. HpI/IMeHeHI/Ie TCOPCTUKO-MHOXKXCCTBCHHOI'O allllapaTta IJIAd
OIMMCaHUA PCAJIbHBIX ITPOLECCOB U HBHeHHﬁ, IIpU pCHICHUH 3a/]a4 U3 APYTrux y‘Ie6HBIX npeaMETOB.

OHpC,Z[eHeHI/Ie, TEOpEMa, CBOMCTBO MaTeMaTUYECKOTO O6’beKTa, CJICACTBHUC, 10KA3aTCJILCTBO, PABHOCHUJILHBIC YPABHCHU .
11 KJIACC

Yuciaa 1 BBIYUCJIEHUA

Hatypanbnblie u nenslie uncina. [IpuMeHeHne Npru3HaKoB AETMMOCTH LENbIX Yncel, Hanboabpmmii oomuil aenurens (nanee — HOJI) n Haumenbiiee oOiee
kpatHoe (nanee — HOK), ocratkoB no mozy:mto, anropurMa EBkinja i peneHus 3aad B HEIbIX Yhciax.

KommekcHble uncna. Anredbpanueckast 1 TpUrOHOMETpuYeckas (POpMBbI 3alMCH KOMIUIEKCHOTO 4Hciaa. Apu(pMeTHYecKue oNnepanuy ¢ KOMIUIEKCHBIMU
yuciaamu. M300paxeHne KOMIUIEKCHBIX YHCeNl Ha KoopAuHaTHOM muiockocTH. @opmyna Myaspa. KopHu n-oii crenenu U3 KoMIuiekcHoro uncia. [lpumenenune
KOMIUIEKCHBIX YMCeN JUIsl pelieHns (pU3NUYeCKUX U T€OMETPHUYECKHX 3a/1ad.

YpaBHeHUs1 M HEPaBEHCTBA
Cucrema 1 COBOKYITHOCTh YPAaBHEHHUI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPaBHEHHI C MOMOIIBI0 TPUTOHOMETPUUYECKOM OKpYKHOCTH. PellieHne TpuroHoMeTpu4eckiux HepaBeHCTB.

OcHoBHbBIC MCETO/Ibl PCHICHUS ITOKA3aTCIbHBIX U JIOl"apI/I(I)MI/I‘-ICCKI/IX HCPAaBCHCTB.



OCHOBHBIE METO/BI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.
OCHOBHBIE METO/IbI PEILICHHS CUCTEM U COBOKYITHOCTEH paliMOHaIbHBIX, UPPALMOHATIBHBIX, TTOKA3aTEIbHBIX U JOTrapu(PMUUECKUX YPaBHEHUH.
VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIapAMETPAMH.

HpI/IMCHeHI/Ie ypaBHCHHfI, CUCTEM MW HCPABCHCTB K PCHICHUIO MATCMaTH4YCCKUX 3aJad W 3aJady U3 PasIndHBbIX obnacreit HayKUu U peanLHoﬁ KH3HU,
HUHTCpHpCTAllUA ITOJYUCHHBIX PE3YJIbTATOB.

DOYyHKUMH U TPAaPUKHU

I'padux xomnozunmu ¢GyHKIM. ['eoMmeTpudeckne o0pasbl ypaBHEHHH U HEPABEHCTB HA KOOPAMHATHON TIOCKOCTH.
Tpuronomerpuueckne GyHKIUHU, UX CBOMCTBA U rpaUKH.

I'paduueckue MeTo bl pelieHus ypaBHEHUH U HepaBeHCTB. [ paduueckne MeTo1bl peleHHs 3a/1a4 ¢ apaMeTpaMu.

Hcnonb3oBaHue l"pa(bI/IKOB q)YHKI_II/Iﬁ I UCCIICA0BAaHUA IIPOLCCCOB U 3aBI/ICI/IMOCTeI71, KOTOPBIC BO3HUKAKOT IIPU PCHICHUH 3a4a4 U3 APYTIUX y‘le6HI>IX
npeaMETOB U peaHBHOﬁ KHU3HU.

Hagana MmaTeMaTH4eCKOI0 aHAJINA3A

[IpumeHeHne NPOU3BOJHOM K HCCIIEAOBAaHMIO (DYHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaXxokJeHue HanOOdbIIero M HauMEHbBLIEro 3HAaYeHUH
HEenpephIBHON (QYHKIIUU HA OTPE3KE.

HpI/IMeHeHI/Ie HpOHSBOJIHOfI JJI HAXOXKACHHA HAWJTy4dYlICTO PCHICHUA B MPUKIAIHBIX 3adadax, i1 ONpPEACIICHUA CKOPOCTHU MW YCKOPCHHA IIponecca,
3a1aHHOTO (POPMYIION M TpaduKOM.

[lepBoobOpazHas, 0CHOBHOE CBOMCTBO 1epBooOpa3HbIX. [lepBooOpasHbie aneMeHTapHbIX GyHKIUH. [IpaBuia HaxoXkAeHHs IepBOOOPA3HBIX.
Nuterpan. ['eomerpudeckuii cMpic HHTETpaia. Beraucienue onpeaenéunoro uHTerpaia no Gopmyne Herotona-Jleionuna.
[TpumeHeHMe UHTErpaa sl HAXOXKACHUS TUIONIaiel MIIOCKUX GUTyp U 00BEMOB Fr€OMETPUUYECKHX TEJl.

[Tpumepsr pemenuit nuddepeHanbHbIX ypaBHEHUH. MaremaTuyeckoe MOJIEIMPOBAHUE DPEaTbHBIX IPOLECCOB € IMOMOIIBI0 auddepeHnanbHbIX
YPaBHEHUM.



IIJITAHUPYEMBIE PE3YJIbTATBI OCBOEHM S YUEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATUUYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIM
YPOBEHb) HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakIaHCKOro BOCHHMTAHMS: CHOPMHUPOBAHHOCTh T'PAXKAAHCKON MO3MIUU OOYYArOMIETOCs KaK aKTMBHOI'O M OTBETCTBEHHOTO WICHA POCCHICKOTO
oO1iecTBa, MpPeACTaBICHUE O MATEMaTUYECKHX OCHOBAaX (DYHKIIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHHM, MPOLEAYp T'PakIaHCKOTro oliiecTBa (BbIOODHI,
OTIPOCHI U JIPYTOe), YMEHUE B3aUMOJICHCTBOBATh C COIIMAILHBIMU HHCTUTYTaMU B COOTBETCTBUU C X (DYHKIUSMU M Ha3HAUYCHUEM;

2) IATPHOTHYECKOT0 BOCIIMTAHMSA: CPOPMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON MICHTUYHOCTH, YBKCHUS K MPOILIOMY M HACTOSILEMY POCCHIICKOM
MaTEeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUMCKUX MaTEMATUKOB U POCCUHCKOM MaTeMaTHUECKOM IIKOJIbI, HCIIOIb30BAHNE 3TUX JOCTHKEHUI B
APYTrUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCHUTAHMA: OCO3HAHHE JIYXOBHBIX I[CHHOCTEH POCCHHCKOro Hapoja, CHOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS,
ATUYECKOTO TOBE/ICHHSI, CBSI3aHHOTO C TPAKTHYCCKUM MPUMEHEHUEM JOCTHKECHUI HAYKHU U IEATEIBHOCTHIO YUEHOT0, OCO3HAHKE JIMYHOTO BKJIA/Ia B TOCTPOCHHUE
YCTOWYIMBOTO OYTIYIIETO;

4) ICTETUYECCKOT0 BOCIIUTAHUSA: O5CTCTUIYCCKOC OTHOIICHHE K MUPY, BKIIIOYAA SCTCTUKY MAaTCMATUUCCKHUX SaKOHOMCpHOCTCﬁ, 06"I>GKTOB, 3ajad, pemCHHﬁ,
paCCY)KI[eHI/If/'I, BOCIIPUUMYHBOCTb K MATCMATUYCCKHUM aCIICKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA,

5) ¢pu3nyecKkoro BocnuTaHus: cHOPMUPOBAHHOCTh YMEHHUS IPUMEHITh MAaTEMaTHUYECKUE 3HAHKS B HHTEPECax 370pOBOro U 0€30IacHOro oOpasa sKU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3JI0POBBIO (30pOBOE MUTAHUE, COANAHCUPOBAHHBIN PEXUM 3aHSATUI M OTAbIXA, peryispHas (pusudeckas akKTHBHOCTB),
(hU3UYECKOE COBEPIIIEHCTBOBAHUE MPH 3aHATHUSIX CIIOPTUBHO-03]0POBUTEIBHOM NE€ITEIBHOCTHIO;

6) TPyZ0BOr0 BOCHUTAHUS: TOTOBHOCTD K TPY/Y, OCO3HAHKE IIEHHOCTH TPYAOIIO0HS, HHTEPEC K Pa3IHYHBIM chepam mpodecCHOHaTbHOM e TeIbHOCTH,
CBSI3aHHBIM C MaTEMAaTUKOW U €€ MPUJIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyaymiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU 3HEHHbBIE
IUTaHbl, TOTOBHOCTB M CIIOCOOHOCTH K MaTeMaTHYecKoMy 00pa30BaHUIO U caMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B
pEIIeHNN IPAKTUYECKUX 33/1a4 MaTeMAaTUYECKOM HallpaBI€HHOCTH;

7) IKOJOIr'H4eCKOro BOCIIMTAHMUA: Cq)OpMHPOBaHHOCTB JKOJIOTHYECKON KYJbTYPbI, TIOHUMAHUC BJIUAHUSA COLHUAJIBHO-3KOHOMHUYCCKUX IIPOHCCCOB Ha
COCTOSAHHUEC HpHpOI[HOﬁ n COI.[PIEUIBHOﬁ CpCabl, OCO3HAHUC rJ100aJIbHOTO XapaKkTepa 3KOJIOTHYCCKUX HpO6J’I€M, OopucHTalusd Ha NMPUMCHCHUC MATCMATUYCCKUX
3HAHUI JJI1 pCUICHUA 3a1a4 B obnactu 0pr>1<a}01uel71 CpC€abl, INIAaHUPOBAHHUE MOCTYIIKOB 1 OLICHKW UX BO3MOKHBIX HOCHG}ICTBI/Iﬁ JJIA OKPY)I(aIOI]_[efI CpCabl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS: CHOPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOMN
NPAKTUKH, TOHUMAaHUE MaTeMaTHYeCKOW HAayKH Kak C(epbl YelIOBEUYECKON NEesTeTbHOCTH, 3TAloB €€ pa3BUTHS M 3HAYMMOCTH ISl PA3BUTUS LIMBUIM3AIINY,
OBJIAJICHHE A3BIKOM MaTEMAaTUKH U MAaTEMaTHYECKON KYJIBTYpPOU KaK CPEICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIIATH MMPOEKTHYIO U UCCIIEJOBATENBCKYIO
NEeATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeJIbHbIE VHUBEPCAJIbHbIE YUeOHbIE JeiiCTBHUS

Ba3oBble Jornyeckue aeiicTBUA:

BBIABJISITH W XapaKTECPHU30BaTh CYHICCTBCHHBLIC IIPHU3HAKK MaTEMaTUYCCKHUX O6T>CKTOB, HOHHTHﬁ, OTHOIIICHUH MCKAY IOHATHUAMU, (bOpMYJ'II/IpOBaTB
OIIpCACIICHUA HOHSITI/Iﬁ, YCTaHaBJIMBATb CymeCTBCHHLIﬁ IMPpU3HAK Knaccn(bmcaunn, OCHOBAHUA IJId 0606H_IGHI/ISI 1 CPAaBHCHUSA, KPDUTCPHUU IMTPOBOANMOI'O aHAJIN34a,

BOCIIPUHUMATh, (POPMYyITUPOBATH U PEOOPA30BHIBATE CYKIECHUS: YTBEPAUTEIbHbBIC U OTPULIATENIbHbIC, €IMHUYHBIC, YACTHBIEC U 00IIUE, YCIOBHBIE;

BBISIBIISITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTHBOPEUHs B (haKkTax, JaHHBIX, HAOIIOACHUAX M YTBEPKACHUSX, MIPeIaraTb KpUTSPUU
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEM U IPOTUBOPEUN;

ACJIaTh BBIBO/IbI C UCITIOJIb30OBAHHUEM 3aKOHOB JIOTUKHW, ACAYKTHBHBIX U HHAYKTUBHBIX yMO3aKJIIOIICHHI>'I, yMOSaKJHOLIeHI/Iﬁ 110 aHAJIOTUH,

IIPOBOAUTH CAMOCTOSTEIbHO JOKA3aTEIbCTBA MAaTEMaTHUYECKUX YTBEPKAECHUU (IpsIMble M OT MPOTUBHOIO), BBICTPAUBATH apryMEHTALUIO, MPUBOIUTH
IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)KJCHUS U BHIBOJIBI,

BBIOMpaTh criocol perieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS, BBIOMPATh HanbosIee MOAXOAAIIUI C YIETOM CaMOCTOSITENIEHO
BBIJITICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBarTeLCKHe JeliCTBUA:

UCIOJb30BaTh BOMPOCHI KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT MO3HaHUS, (OPMYIMPOBATH BOMPOCHI, (UKCHUPYIOLIUME NPOTUBOpEUHE, Mpobdiemy,
YCTaHABIIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

IMPOBOAUTE CaAMOCTOSATCIILHO CHHaHHpOBaHHLIﬁ OKCIICPUMCHT, HCCIICAOBAHUC 10 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YECKOTO 06’BCKTa, SABJICHUA,
nmponecca, BbIABJIICHHUIO 3aBHCHUMOCTEH MCKOY 06’B€KTaMI/I, ABJICHUSAMHU, IIPpOICCCaAMU;

CaMOCTOATENbHO (OPMYITHUPOBaTh O0OOIIEHUs] W BBIBOJBI MO PE3YJIbTaTaM MPOBEAEHHOTO HAOJIOJCHUS, HCCIIEIOBAHMS, OIEHUBAThH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 000OIICHNUI;

MMPOTHO3UPOBATH BO3BMOXKHOC PAa3BUTUC MTPOLECCA, a TAKIKEC BbIABUT'ATh MMPCAIIOJIOKCHUA O €TI0 PAa3BUTUN B HOBBIX YCJIIOBUAX.



Padora ¢ undopmanueii:
BBISBJIATH 1e(OUINTHI HH(OPMAIINHY, JAHHBIX, HECOOXOAMMBIX JIJIsl OTBETA HA BOIIPOC U JIJISl PEIICHMSI 3a/1a4H;

BBIOMpPATh HH(POPMAILINIO U3 UCTOUHUKOB PA3IUYHBIX THIIOB, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh M MHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUJIOB
1 GOPM IMPEICTABICHHUS;

CTPYKTYpUPOBaTh HH(HOPMAIIHIO, TPEIICTABIISITH €€ B PA3IMUHBIX (POpMax, HIUTFOCTPUPOBATH TpadUIecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMY TIO CAMOCTOSTENIEHO COPMYITUPOBAHHBIM KPHUTEPHSIM.

KoMMVYHHKATHBHBIE VHUBEPCAJbHbIE VUEOHbIE JIeHCTBHS

Oourenne:

BOCIIPUHUMATh U (1)OpMy.HI/IpOBaTI) CYXKACHHNA B COOTBCTCTBHU C YCIIOBUSAMH U LECISAMU O6HIGHI/I$[, ACHO, TOUHO, 'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHHSA B
YCTHBIX U MUCBMCHHBIX TCKCTAX, AaBaThb IOACHCHUS 110 XO4Y PCHICHUA 3alau, KOMMCHTUPOBATH HOJ'Iy‘IGHHBIfI pe3yJIbTaT,

B X0I€ 06CY)K,Z[€HI/I$I 3a1aBaTb BOIIPOCHI 11O CYHICCTBY 06cy>Kz[aeM017I TCMBI, HpO6J'I€MBI, pemaeMoﬁ 3aJa4M, BbICKA3bIBATh NJCH, HALICJICHHBIC HA ITOMCK
peuicHus, COIMOCTABJIATE CBOU CYKACHUA C CYXKXJACHUAMUA JAPYIrUX YUYACTHHUKOB JAMUajiora, O6H3py>KI/IBaTB pas3IMuIuec u CXO0JACTBO HOSHHHﬁ, B KOppCKTHOﬁ Q)opMe

(GbopMyIMpoBaTh pa3HOTIacHsl, CBOM BO3PAXKEHUS;

MIPEJICTaBIATh PE3YIbTAThl PELIEHUS 3a/lauM, SKCIIEPUMEHTA, UCCIIEI0BaHus, IPOEKTa, CAMOCTOSTENIbHO BEIOMpaTh (popMaT BHICTYIUIEHHUS ¢ YUETOM 3a]a4
MPE3eHTAIMM U OCOOCHHOCTE! ayAUTOPUH.

PervsiTuBHbIE YVHUBEPCAJIbHbIE YUeOHbIE el CTBHS

Camoopranmusanus:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHUs 3aJauyd, BBIOMpPATh CHOCOO pelIeHHs] ¢ YYETOM MMEIOIIUXCS PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(pOpMAIIHH.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIaJJ€Th HaBbIKaMH IMO3HABATEIILHOM pe(bneKcm/I KaK OCO3HaHHus COBEpIIAaCMBbIX ﬂeﬁCTBHﬁ U MBICIIMTCIBHBIX ITPOLCCCOB, UX PE3YJIIBTATOB, BJIAACTH
criocobamu CaMOIIPOBCPKH, CAMOKOHTPOJIA Mponecca 1 pe3yljibTaTa pCICHUSA MaTeMaTHu4eCKOi 3aJa4u,



MPEBUIETh TPYAHOCTH, KOTOPBbIE MOTYT BO3HUKHYTH MPH PEUICHUH 3a7a4d, BHOCUTh KOPPEKTUBHI B JIESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
JAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSAM, OOBSICHATh NPUYMHBI JOCTH)KEHUS WM HEIOCTHIKEHUS PE3YJIbTAaTOB JESTEIbHOCTH, HAXOAUTh
omKOKy, aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJILHOCTD:

MMOHMMATh W HCIIOJIb30BAaTh IPEUMYINECTBA KOMAHIHON W WHIWBHIYaIbHOW PaOOTHI MPHU PEHICHWH Y4YCOHBIX 3ajadv, MPUHUMAThH II€JIb COBMECTHOMU
JeSTeNIbHOCTH, TJIAHHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOThI, paclpeAciisaTh BHILI pabOT, JOTOBApUBATHCS, OOCYXIATh MPOIECC U Pe3yabTarT paboThI,
0000111aTh MHEHHUS HECKOJILKHUX JIIOIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCYKACHHS, OOMEH MHEHHMH, «MO3TOBbIC IITYPMbI» W HHBIC), BBIIOJIHITH CBOK 4acTh pabOTBI U

KOOPIMHUPOBATh CBOM JICHCTBUSI C APYTUMH YJICHAMH KOMaH]Ibl, OLIEHUBATh Ka4eCTBO CBOETrO BKJIAJa B OOMIMN MPOMYKT IO KPUTEPUSIM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonny o6yuenus B 10 ki1acce o0yyaroniuiicst moiay4duT ciaeayrolIie NpeaMETHbIE pe3yibTaThl MO OTAEIbHBIM TeMaM paboueil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTeMaTHUECKOTO aHAITU3a»:

Yucjaa 1 BbIYUCJIECHHUA:

CBO60,Z[HO OIICpHUPOBATH HNOHATUAMU: PANUOHAIBHOC YHUCIIO, OecKoHEUHas nepuoanvCCKas ,Z[p06b, MMPOUCHTBI, UPPAIUOHAIILHOC YHCJIO, MHOXKCCTBA
palluOHAJIbHBIX 1 JIEHCTBUTEIIBHBIX qucesl, MoayJib JIEHCTBUTEIILHOTO qucia,

MMPUMCHATH ,Z[p06I/I W NPOUCHTHI AJI PCUHICHUA IMPUKIIAAHBIX 3a1a4 U3 Pa3JINYHbIX OTpaCHeﬁ 3HAaHUM U peaﬂLHOﬁ KHU3HU,
MMPUMCHATH HpI/I6J'II/I)KéHHBIe BBIUUCJICHUS, ITpaBUJIa OKPYTIJICHUA, IPUKUJKY U OLICHKY PE3YyJIbTaTa BBIQHCHCHHﬁ;

CBO60,Z[HO ONCpHUPOBATH IMOHATHEM: CTCIICHL C LCJIBIM ITOKA3aTCJICM, HUCIIOJIB30BaATh IMOAXOAAIIYIO (I)OpMy 3aIUCH JEMCTBUTEIbHBIX YKUCEN JJISI peuicHuA
MPAKTUYCCKUX 3aJa4d U IPCACTABIICHUS JaHHBIX;

CBO60,Z[HO OIICpHUPOBATH TOHATUCM! apI/I(I)MeTI/ILIeCKI/Iﬁ KOpCHb HaTypaHLHOﬁ CTCIICHU,



CB060,Z[HO OIICPpHUPOBATH NOHATUCM: CTCIICHDb C PAllMOHAJIbHBIM ITOKA3aTCIICM,

CBOOO/THO ONIEPUPOBATH MOHATHAMU: JIOTapU(PM YHCIa, AECATUUHBIC U HATypalbHbIE JIOTapu(MBI;
CBO6OI[HO OIICpHUPOBATH NOHATUAMU: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC YU CJIOBOI'O0 apryMCHTa,
OTIepUPOBATH OHATUAMU: APKCUHYC, ApPKKOCUHYC M apKTAaHT'€HC YHCIOBOTO apryMeHTa.
YpaBHeHMsI M HEPABEHCTBA:

CBO6OI[HO OIICPHUPOBATH IOHATHUAMU:. TOXIACCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCHUJIBHBIC YPAaBHCHHA W YPABHCHUA-CICACTBHUsA, PABHOCHUJIBHBIC
HCpPaBCHCTBA,

HNPUMCHATD Pa3JIMYHBIC MCTO/IbI PCIICHUS pallUOHAJIBHBIX U I[pO6HO-paI_[I/IOHaJ'ILHI>IX ypaBHeHHﬁ, MNPUMCHATb MCTOA HHTCPBAJIOB JIsI PCILICHUA HCPABCHCTB,

CBOOOJHO ONEpPHPOBATH MOHATUSMH: MHOTOUYIEH OT OJHOM NepeMeHHON, MHOTOWIEH C LEJIbIMU KOA(p(PHUIMEHTaMHU, KOPHU MHOIOYJICHA, NPUMEHSATh
JieJICHHEe MHOTO4JIEHa HA MHOTOYJIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera juis pelenus 3aaad;

CBOOO/IHO OINEpUPOBATh MOHATUSIMMU: CHCTEMAa JIMHEWHBIX YpaBHEHUH, MaTpuULa, OINPEAEIUTENb MaTpullbl 2 X2 W €ro IeOMETPUYECKUH CMBICIH,
HCIIOJIb30BaTh CBOWCTBA ONpPEAENMUTENS 2 X 2 NIl BBIYUCICHHUS €ro 3Hau€HUs, MPUMEHSTb OINPEAEIUTENN JUIsl PELIEHUS CUCTEMbl JIMHEHHBIX ypaBHEHUH,
MOJIETIMPOBATh PEAJIbHBIE CUTYALlMU C IIOMOILBIO CUCTEMBI JIMHEUHBIX YPAaBHEHUM, UCCIEA0BATh IOCTPOCHHBIE MOAEIH € IIOMOILBIO MaTPULL U OIIPENEIINTENCH,
MHTEPIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA NEHCTBUI C KOPHSAMHU JJIsl MpeoOpa30BaHUsl BhIPAXKEHU;

BBITIOJHATH MPe00pa30BaHMUs YUCIOBBIX BBIPAKEHUH, COAEpKAILNUX CTEIIEHU C PAllMOHAJILHBIM [TOKA3aTEeNIEM;

HCIO0JIb30BaTh CBOMCTBaA Jorapu@moB Jyist MpeoOpa3oBaHusl JOrapuPMUUECKUX BbIPAKEHMUI;

CBOOOJTHO ONEpUpOBaTh MOHATUAMHU: HpPpALMOHAIbHBIE, MOKa3aTeJdbHbIE M JIOrapu(MUYecKue ypaBHEHHs, HAXOJUTh MX PEUIEHHS C IOMOIIbIO
PAaBHOCHJIBHBIX IIEPEXO0J0B WIIH OCYILECTBIISAS IPOBEPKY KOPHEH;

MIPUMEHSITh OCHOBHbBIE TPUTOHOMETpUYECKHE POPMYJIbI AJIs PeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJTHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE, IMPHUMEHATh HE0O0XOoAMMble (OPMYNBI JUIsl PELIeHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHHU;



MOJICTTUPOBATh PeaIbHbIC CUTYAIINH Ha S3bIKE alNTeOpbhl, COCTABIISAThH BRIPAKEHUS, yPAaBHEHH S, HEPABEHCTBA 110 YCIOBUIO 331a4H, UCCIIEIOBATH TOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAHUEM armapaTa anreOphl.

DOYyHKUUH U TPaPuKu:

CBOOOJTHO ONEPHPOBATH MOHATHAMU: (PYHKIHA, CIIOCOOBI 3aaHusl (PYHKIIMH, B3aUMHO OOpaTHbIC (YHKIIMH, KOMIO3UIUs (YHKIUH, rpaduk (YyHKIIHH,
BBINOJIHATH 3JIEMEHTapHbIC IpeoOpa3oBaHus rpauKoB (yHKIIHIA;

CBO6OI[HO OIICPUPOBATDL TOHATUAMU 001acTh OIPEACTICHUSA U MHOXKECTBO 3HAYCHH I (bYHKI_[I/II/I, HYJIHX (bYHKI_[I/II/I, IMPOMEKYTKH 3HAKOIIOCTOSHCTBA,

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: YETHBIE U HEUETHBIC (PYHKIIMH, MEPUOJUYECKHE (YHKIIMU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIUU, MAKCUMYMbI U
MUHUMYMBI ()YHKITUH, HAHOOJIbIIIEe U HANMEHbIIIEe 3HAUCHUE (DYHKITUU HA IPOMEKYTKE;,

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: CTETIEHHAs! (PYHKIUS ¢ HATYPAJIbHBIM M IENIBIM MTOKa3aTelieM, rpaduK CTeeHHONW (YHKIIMU C HaTypaTbHBIM H LIETBIM
rokasaresem, TpaguK KOpHs N-0¥ cTeneHn Kak (GyHKIMKA 00paTHOW CTETIEHH C HATYpaJIbHBIM ITOKa3aTeleM;

OTIEPHUPOBATH MOHATUSMU: JIMHEHHAS, KBAAPATUYHAS U APOOHO-TMHEHHAS (YHKIIUH, BBITOTHATH DJIEMEHTAPHOE MCCIIeI0BAaHUE M TIOCTPOCHUE UX TPA(PUKOB;

CBOOOJTHO OIEPUPOBATH MOHIATUSAMU: IMOKa3aTeNbHas U Jiorapudmudeckas GyHKINU, UX CBOMCTBA M TpapyKH, UCTIOIB30BATh X IPadUKU JJIs PELICHUS
YpaBHEHUH;

CBO60,[[HO OIICPpHUPOBATH NOHATUAMU: TPUTOHOMETPUUCCKAA OKPYKHOCTDL, OIIPEACIICHUC TPUTOHOMETPHUYICCKUX (I)YHKI_II/II\/'I YHUCJIOBOTO apTryMCHTA,

MCIOJIb30BaTh rpaKu PYHKIMN AJIs KCCIIEA0BaHNUs MPOIIECCOB M 3aBUCUMOCTEN IIPU PELICHUH 3a]1a4 U3 APYTUX y4eOHBIX IPEIMETOB U peabHOM KU3HHU,
BbIpaXaTh (JOPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUUHAMU;

Hagana MmaTeMaTH4eCKOI0 aHAJIN3A:

CBO60,[[HO OIICpHUPOBATH ITOHATHAMMU: apI/I(i)MeTI/I‘leCKa}I H reoOMCTpHUYICCKasd IMporpeccus, OCCKOHEUHO Y6LIBaIOH_[a$I TCOMETpHUUICCKasA Mporpeccusd, JIMHEUHBIN
U DKCIIOHEHIIHAIbHBIN POCT, (1)OpMyJ'Ia CJIOKHBIX ITPOLCHTOB, UMCTH IPCACTABJICHUC O KOHCTAHTC,

HCIIOJIB30BATh IIPOrpeCCuu Jisl pCUICHUS PCAJIBHBIX 3a4a4 IMMPUKIIAIHOTO XapaKTEpa,

CB060,Z[HO ONCprupoOBaTh  IMOHATHAMMU: nocCiaca0BaTCiIbHOCTD, CITIOCOOBI 3aaHus HOCHeﬂOBaTeHBHOCTeﬁ, MOHOTOHHBIC HW  OTPaHUYCHHBIC
MoCJICAO0BATCIIbHOCTU, TIOHNUMATBh OCHOBBI 3aPOKIACHHUA MATCMATUYCCKOI'O aHAJIM3a KaK aHaJIn3a OCCKOHEYHO MaJlbIX;

CBOOO/THO OIIEPUPOBATH MOHATHAMU: HETIPEPhIBHBIE (DYHKIMH, TOUKH pa3pbiBa rpaduka GyHKIMHU, aCHMOTOTHI TpaduKka pyHKIUY;



CBOOOJTHO OTIEPUPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHASL HA OTPE3KE, MPUMEHSTh CBOWCTBA HEMIPEPBIBHBIX (DYHKIIUH [T pelIeHHs 3aa4;

CBOOO/THO OTIEPUPOBATH MOHATHIMMU: TIEpBasi M BTOpasi MPOU3BOIHBIC (PYHKINH, KacaTelbHas K rpaduky QpyHKIIUY;

BBIUUCIIATH MIPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS, YACTHOTO U KOMITIO3UIIUH IBYX (DYHKIMH, 3HATh MPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKITHIA;

HCIIOJIh30BaTh FT€OMETPUUECKUN M (PU3MUECKHUI CMBIC TIPOU3BOIHOM IS PEIISHUS 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OIlepaIliy HaJl MHOKECTBAMH;

HUCIIOJIB30BATh TGOpCTHKO-MHO)KGCTBGHHBIﬁ annapaT JJIsI OITNCAHU ST peaJII)HI)IX HpOHCCCOB nu ﬂBHGHI/Iﬁ, HpI/I pGHIGHI/II/I 3a1a4 nu3 IIpyFI/IX y‘~I66HBIX HpCIIMeTOB;

CB060[[HO OIICpHUPOBATL IMOHATUAMU: OHNPCACICHUC, TCOpEMa, YPABHCHUC-CIICACTBUC, CBOMCTBO MAaTE€MaTHYSCKOI'O O6”I)CKT21, J0Ka3aTciIbCTBO,
PaBHOCUJIBHBIC YPABHCHU U HCPABCHCTBA.

K koniy o6y4enus B 11 kjacce o0y4aromuiics MOJIyduT CIeAyIOIUe NPeAMETHbIE pe3yJbTaThl 10 OTACIbHBIM TeMaM pabodel mporpaMMbl y4eOHOro
Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHaJIU3a:

Yucjaa 1 BbIYUCJIECHHUA:

CBOOO/THO ONEPUPOBATH MOHATHIMU: HATYpaIbHOE U IIEJI0€ YKCII0, MHOXKECTBA HATYPAJIBHBIX M LIEJIbIX YHCEN, UCIOIb30BATh MPU3HAKU AETMMOCTH LENIBIX
yrcen, HOJ] u HOK HaTypanbHbIX 4Kcen AJs peleHus 3a1a4, IpUMEHATh alroput™ EBknnna;

CB06OHHO OICPpHUPOBATH ITOHATUCM OCTAaTKa 110 MOAYJITO, 3alIMCbIBATh HATYPAJIbHBIC YUCJIa B PA3JIMYHBIX IMTOSUIIUOHHLIX CUCTEMAX CUUCIICHUS

CBOOOJTHO OIEPUPOBAThH MOHATUAMHU: KOMIUIEKCHOE YHMCIO M MHOKECTBO KOMIUIEKCHBIX YHMCEl, IPEACTABIATh KOMIUIEKCHBIE YHCIa B adredpanueckon u
TPUTOHOMETPUUECKOH (hopMe, BBIITOJIHATH apU(PMETUUECKHE OTIepaIli ¢ HUMHU U U300pakaTh Ha KOOPIMHATHON TIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CBO60)1HO ONCpHUPOBATH TNOHATUAMH: HPPAIHUOHAJIBHBIC, ITOKA3aTCJIBHBIC U J'IOFapI/I(l)MI/I'—IeCKI/Ie HEPAaBCHCTBA, HaXOJAWUThb HUX PCUHICHUA C IMOMOIIbBIO
PaBHOCHUJIBHBIX IMEPEXOO0B;



OCYUIECTBIIATh OTOOP KOPHEH NMpH pelIeHNH TPUTOHOMETPHUYECKOTO YPaBHEHUS;

CBO6OI[HO ONCpHUPOBATh MHOHATUCM TPUTOHOMCTPHUYCCKOC HCPABCHCTBO, IPHUMCHIATH H€O6XOI[I/IMBI€ (l)OpMyJIbI IJig pCUICHUSA OCHOBHBIX THIIOB
TPUTOHOMETPHUYCCKUX HECPABCHCTB;

CBO6OI[HO OIICPpHUPOBATH MOHATHUAMHA: CUCTEMa U COBOKYIIHOCTH ypaBHeHHI;'I N HCPABCHCTB, PaBHOCUJIBHBIC CHUCTEMBI U CUCTEMBI-CICACTBUA, HAXOAUTH
pemiCHusA CUCTEMBI U COBOKyrIHOCTGfI paiuOHAJIbHbIX, HPPALIUOHAJIbHBIX, IIOKA34TCJIbHbBIX U J'IOI‘apI/I(l)MI/ILICCKI/IX ypaBHeHI/Iﬁ 1 HCPaBCHCTB,

pelaTh paltoHalIbHbIE, HPPAllMOHATIbHBIE, T0KA3aTeIbHbIE, JOrapU(PMUUECKUE U TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COJEPIKALINE MOILYIIH
U TIapaMeTphbl;

NPUMEHSATH rpaduuecKre METObI IS PELICHUS YPAaBHEHUI U HEPABEHCTB, a TAK)KE 3ajau C apaMeTpaMu;

MOJIETIMPOBATh PeANIbHbIE CUTYAI[MH Ha S3bIKE aJIreOpbl, COCTABIISAThH BHIPAYKEHUS, ypAaBHEHUS, HEPABEHCTBA M MX CUCTEMBI 110 YCJIOBUIO 33/1a4H, UCCIIE10BATh
MOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara alre0pbl, HHTEPIPETUPOBATH MOTYYCHHBIH PE3yIbTaT.

DOyHKIUH U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (PYHKIUI ¢ TOMOIIBIO 3JIEMEHTAPHOTO UCCIIE0BAaHUS U CBOMCTB KOMITO3ULIMM JBYX (DYHKIIHII;
CTPOUTH '€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM IUIOCKOCTH;

CBOOO/IHO ONIEPUPOBATH MOHATHIMHU: T'paMKU TPUTOHOMETPHUECKUX (DYHKIIMH;

NPUMEHATH (PYHKIMH 11 MOJICTTUPOBAHMS U MCCIIEIOBAHNUS PEANBHBIX TPOLIECCOB.

Hayana maTreMaTH4ecKOro aHajmu3a:

MCIOJIb30BaTh IPOU3BOIHYIO /Ul UCCIeI0BaHUS (YHKIIMNM HA MOHOTOHHOCTh M 3KCTPEMYMBI;

HaXO/UTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMH HEPEPHIBHON Ha OTPE3KE;

UCIIOJIb30BaTh IPOM3BOJAHYIO JUIsl HAXOXKJIEHUS HAWIy4IIEro PEHICeHHWs B IPUKIAJAHBIX, B TOM YHUCJIE COLMAIBHO-DPKOHOMUYECKHX, 3aJadax, sl
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHUsI MpoLecca, 3aaHHOro (hopMyol miu rpagukoM;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: MEPBOOOpa3Hasi, ONpeNeNEHHBIH MHTErpayl, HaXOJUTh NEpBOOOpa3HbIE JIEMEHTApHBIX (YHKUUH MU BBIYHCIATH
uHTerpain no gopmysne Hototona-JleitOnuna;

HaXOJUTh IJIOIIAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBI0 HHTETpaia;
MMETh MPEJCTaBIEHNE O MaTEMaTHUYECKOM MOJICIMPOBAHUH Ha TpUMepe cocTaBieHus TuddepeHanbHbIX ypaBHEHU;

peuaTh NpUKIAJHbIC 3a/1a4U, B TOM YUCJIC COIITUAIIBHO-3KOHOMUYCCKOT'O 1 (I)I/I3I/I‘-ICCKOTO XapaxkTepa, CpeACTBAMU MATEMATUYICCKOT'O aHAJIN34a.



TEMATHYECKOE IIJTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMMBbl KonunuecTBo yacos OnextponHbie (IU(POBLIC)
n/m Bcero Konrposnbabie  I[pakruueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThl
1 MHOXEeCTBO IEHCTBUTENILHBIX YKcell. MHOrowieHsl. ParmoHansHbIE 28 1
ypaBHEHHS U HepaBeHCTBA. CUCTEMBI TMHEHHBIX YpaBHEHHHA
2  Oynkuuu u rpaduku. CreneHHas (yHKIHA € IETBIM MTOKa3aTeaeM 16
3  Apudmernueckuil KopeHb n-oit crenenu. MppannonaabHbie 19
ypaBHEHUS
4 TlokazarenpHas Qynkmus. [lokazarenbHple ypaBHEHUS 14 1
5  Jlorapubmuueckas ¢pynkuus. Jlorapudmuueckrue ypaBHeHUs 22 1
6  TpuroHomerpuyeckue BbIP)KEHUS U YPaBHEHHS 26 1
7 TlocnemoBaTeabHOCTH U IIPOTPECCHH 14 1
8  HenpepsiBuble pynkuuu. [IponsBognas 24 1
9 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3alIisl 3HAHUH 7 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 0
11 KUIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMmbl KomnuecTBo yacos OneKTpoHHbIE (HU(PPOBLIE)
n/m Bcero  KontponbHbie [IpakTryeckue 00pa30BaTENEHEIC PECYPCh
paloThI paboThI
1 Hccnenoanme GpyHKIMIA ¢ TOMOIIBIO POU3BOIHOMN 26 1
2 ITepBooOpasHas U UHTETpa 16 1
I'paduxu TpUroHOMETPHUECKUX (DYHKIIUH. 18 1
Tpuronomerpruyeckne HepaBEHCTBA
4  VppauunoHaibHble, IOKa3aTeIbHbIE U JorapudmMuyecKkue 28 1
HEpaBEHCTBA
5 KommekcHbie yucna 14 1
6 HarypanbHble u niensle yucia 14 1
7 CucteMsbl pallMOHATBHBIX, UPPALIMOHATIBHBIX MTOKA3aTeNbHBIX U 16 1
JoTapu(MHUIECKUX YpaBHEHUN
8  3amauum c mapameTpamMu 20 1

9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATHU3AIMS 3HAHUHA 18 2



No HanmMeHnoBanue pa3ienoB U TEM IPOTrPaMMBI KomuuecTBo uacos DnekTpoHHbIC (IU(PPOBEIE)

n/m Bcero  KonTponbsHbie [IpakTnueckue 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10 0
MNOYPOUYHOE IINIAHUPOBAHUE
10 KJIACC
No Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
/I Bcero Kontponsabie IIpakTudeckme H3YICHHA 00pa3soBaTelbHbIC PECYPCHI
paboThI paboThI
1  [[MuoxecTBO, Oniepalny HaJl MHOKECTBAMHU U UX CBOMCTBA 1
2  Jlmarpammebl Diinepa-Benna 1
3  IIpumeHEeHHE TEOPETUKO-MHOKECTBCHHOTO anmnapara Jijis 1
pelieHus 3aaaq
4  PanuonanbHbie ynciaa. OOBIKHOBEHHBIC U JCCATUYHBIC IPOOH, 1
MIPOLICHTHI, OECKOHEYHBIEC TIEPHUOIUUECKHUE TPOOH
5 Panmonansubie uncna. OOBIKHOBEHHBIEC U IECATUYHBIEC IPOOH, 1
MPOLIEHTHI, OECKOHEYHbIE TIEPUOANYECKHE APOoOU
6 IIpumenenue ApoOel U MPOIEHTOB AJI PEIICHUS MPUKIIATHBIX 1
3a1a4
7 IlpumeHenue apoOel U MPOIEHTOB JJis PEIIEHUS TPUKIIATHBIX 1
3aaq
8  MeiicTBuTenpHble yncna. ParmonaabHble U HPpAMOHATbHBIE 1
qucia
9  Apudmernueckue orneparuu ¢ JeHCTBUTSILHBIMEI YUCIIAMU 1
10 Monaynb AEUCTBUTEIHHOTO YKCIIA M €70 CBOHCTBA 1

11 IlpubGnux€HHbIE BHIYUCICHUS, TPAaBUIIa OKPYIJIEHU, TpUukuakau 1
OLIEHKA pe3yJIbTaTa BIYUCICHUN

12 OcHOBHBIE METO/BI PEUICHUS IENbIX U IPOOHO-PAIIMOHATBHBIX 1
YpaBHEHU U HEPABEHCTB

13  OcHOBHBIE METOIBI PEHICHUS IIENBIX U APOOHO-PAIMOHATHBHBIX 1
YPaBHEHUI U HEPABEHCTB

14  OcHOBHBIE METO/BI PEUICHUS IENbIX U IPOOHO-PAIIMOHATHLHBIX 1
YpaBHEHUI U HEPABEHCTB



/o

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Tema ypoka

MHoOrouneHns! OT OJHOU IepeMEHHOM. JleleHne MHOrouIeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y

MHorounensl ¢ 1iensiMu ko3 durnenramu. Teopema Buera
Pemienue cucrem JIMHEHHBIX YpaBHEHUM
Pemienue cucrem JIMHEHHBIX YpaBHEHUM

Marpuiia cucTeMbl JUHEHHBIX ypaBHeHUH. OnpeneauTens
MaTpHULbI 2%X2, €r0 FEOMETPUUECKHUI CMBICI U CBOWCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

Onpenenurens MaTPULBL 2X2, €r0 FreOMETPUUECKUN CMBICIT U
CBOMCTBA; BHIYUCIICHUE €T0 3HAYCHUS

[Ipumenenue onpeaenuTens Jisl pelIeHNs CUCTEMbI TMHEUHBIX
ypaBHEHUM

Pelrenne npukiagHpIx 3a/1a4 ¢ IOMOUIBIO CUCTEMBbI JIMHEHHBIX
YpaBHEHUU

Pemenue npukiaaHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

KontponbHas pabora: "PanmonanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEeMbl TMHEHHBIX YpaBHEHHUH"

OyHK1Ms, ciocoObl 3aaHus GyHKIMH. B3aumMHo oOpaTHbIe
¢ynkunu. Komnosuuus ¢pyHkunit

I'padux GpyHKIMU. DneMeHTapHble TpeoOpa3oBaHus rpadukoB
byHKIMIA

OO6nacTh ornpeneneHuss © MHOXKECTBO 3HaueHui pyHkuuu. Hynu
¢dbynknuu. [IpoMexxyTKH 3HaK MTOCTOSHCTBA

Yéruple u Heu€THbIe QyHKIMU. [Tlepuoanueckue GyHKIUU.
[TpomexyTKH MOHOTOHHOCTH (PYHKITHH

MaxkcumyMmbl 1 MUHUMYMBI (pyHKIIMH. Hanbombiee u
HauMeHbllIee 3HaYeHNe PYHKLIHUN Ha TPOMEKYTKE

Jluneitnas, kBagpaTH4Has U APOOHO-IIMHENHAS PYHKIINH

Bcero KoHTtponbHbie

s

KonnuectBo yacoB

paboThI

[IpakTnueckue
paboTsI

[ara
U3y4YeHUs

DneKTpOHHBIC IUPPOBHIE
o0pa3oBaTeNbHbIE PECYPChI



/o

31

32

33
34
35

36

37
38
39

40

41

42

43

44

45

46

47

Tema ypoka

DneMeHTapHOe HCCIIeI0OBaHNUE U MTOCTPOEHHUE IPauKOB 3THUX
byHKIMMA

DeMeHTapHOE HCCIICIOBAaHNE U TTOCTPOEHUE TPaPUKOB ATHX
byHKIUH

Crernens ¢ nenbIM IokaszareieM. buaom HeroTona

Crerens ¢ nenbIM ImokaszareieM. buaoMm HeroTona

Crenennasi GyHKIUS C HATYPAJIbHBIM H LENbIM MTOKa3aTenem. E¢

CBOICTBa U Tpaduk

KonTponbnas pabora: "Crenennas ¢pynkius. E€ cBoiicTBa u
rpaguk"

Apudmerniecknil KOpeHb HaTypaJbHOW CTETIEHH U €T0 CBOMCTBA
Apudmerniecknil KOpeHb HaTypabHOW CTETIEHHU U €T0 CBOIMCTBA
[TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COICPIKAIINX CTEIICHN

U KOpHU

Hp606paBOBaHI/I${ YHCJIOBBIX Bpra)KeHHfI, coacCpIKalX CTCIICHU

U KOpHU

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPIKALINX CTEIICHH

U KOpHU
HppanmonansHbie ypaBHeHNsA. OCHOBHBIE METOABI PELICHUS
MPPALMOHAIIBHBIX YPABHEHUN

WppatmonansHblie ypaBHeHN. OCHOBHbBIE METO/BI PELICHUS
UPPALMOHAIIBHBIX YPABHEHUN

HppanumonansHeie ypaBHeHNsA. OCHOBHBIE METOABI PELICHUS
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PEILIEHUHU UPPALMOHAIBHBIX
YpaBHEHUU

PaBHOCHIIBHBIE TEPEXOBI B PELIEHUH UPPALHOHATBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE TTEPEXOBI B PELIEHUU UPPALMOHAIBHBIX
YpaBHEHUU

Bcero KoHTtponbHbie

= e

KonnuectBo yacoB

paboThI

[IpakTnueckue
paboTsI

[ara
U3y4YeHUs

DneKTpOHHBIC IUPPOBHIE
o0pa3oBaTeNbHbIE PECYPChI



/o

48

49

50

51

52
53
54
55
56
57
58

59

60

61

62
63
64
65
66
67
68

Tema ypoka

PaBHOCHIIbHBIE TIEPEXObI B PEIICHUH UPPALMOHATBHBIX
ypaBHEHUI

CpoiicTBa 1 rpaduK KOPHs N-0i CTETNICHU KaK PyHKIIUA 00paTHOM
CTENEHU C HATypaJbHBIM IOKa3aTeIeM

CBoiicTBa 1 rpaduk KOpHS N-0i CTENEHU KaK (yHKIHUU 0OpaTHOM
CTEINCHHU C HAaTypaJIbHBIM [TOKa3aTesIeM

Kontponbnas padota: "CBoiicTBa u rpaduk KOpHS N-0l CTEIEHHU.
WppauumonansHble ypaBHeHUA"

Cremnens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA
Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA
Cremnens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA
[Toka3zarenpHas GyHKIHA, €€ CBOMCTBA U rpaduK
Hcnonp3oBanue rpaduka GyHKIUA IS pEeHICHUs] YpaBHEHUH
Hcnonp3oBanue rpaduka GyHKIUA IS pEeHICHUs] ypaBHEHUH

Iloka3zaTennHBIC YpaBHCHMUA. OcCHOBHBIC MCTOJBbI pCHICHUA
IIOKAa3aTCJIIbHBIX ypaBHeHI/Iﬁ

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHHUS
ITOKA3aTEJIbHBIX YPAaBHEHUI

Iloka3zaTennHBIC YpaBHCHMUA. OcCHOBHEIC MCTOBI pCHICHUSA
IIOKAa3aTCIbHBIX ypaBHCHI/Iﬁ

KonrtponbHas pabdora: "[lokazatenbHast QyHKIHSL.
[TokazarenbHble ypaBHEHUS"

Jlorapudm yucna. CpoiicTBa orapugpma

Jlorapudm uucna. ColicTBa Jorapudpma

Jlorapudm uyucna. CoiicTBa Jorapudma

JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI

JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI
ITpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKAIIMX JIOTAPU(MBI
ITpeoOpa3oBaHue BBIPAXKEHU, COACPIKAIIMX JIOTApU(MBI

Bcero KoHTtponbHbie

-

e

e

KonnuectBo yacoB

paboThI

[IpakTnueckue
paboTsI

[ara
U3y4YeHUs

DneKTpOHHBIC IUPPOBHIE
o0pa3oBaTeNbHbIE PECYPChI



/o

69
70
71
72
73
74

75

76

77

78

79

80
81
82
83
84

85

86
87
88
89

Tema ypoka

[TpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI
Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK
Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK
Hcnonb3oBanue rpaduka GyHKIMK IS peHICHUs] ypaBHEHUIH
Hcnonb3oBanue rpaduka GyHKIMK IS peHICHUs] ypaBHEHUIH

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/BI PEIICHIS
Jorapu(MUUECKUX ypaBHEHUI

Jlorapudpmuueckue ypaBHeHUsl. OCHOBHbIE METO/bI PEILICHUS
JorapuPMHUUECKUX YpaBHECHUN

Jlorapudmuaeckue ypaBHeHuss. OCHOBHBIE METO/IBI PEIICHHS
norapuMUUECKUX ypaBHEHUI

PaBHOCHIIBHBIE TIEpEXObl B PEIICHUH JTOTapU(PMUIECKUX
YpaBHEHUU

PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH JIOTapU(PMUUECKUX
ypaBHEHUH

KonTponbnas pabota: "Jlorapudmuueckas GyHKIuUS.
Jlorapudmuueckue ypaBHeHus"

CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YUCIOBOTO apryMeHTa
CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YUCIOBOTO apryMeHTa
ApKcuHYC, apKKOCHUHYC M apKTaHI'€HC YHCIIOBOTO apryMeHTa
ApKcuHYC, apKKOCHUHYC M apKTaHI'€HC YHCIIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyXKHOCTb, OIIpe/IeTIeHHE
TPUTOHOMETPHUECKUX (PYHKIHUN YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyXKHOCTb, OIIpe/IeTIeHHE
TPUTOHOMETPHUYECKUX (DYHKIIUN YUCIOBOTO apryMeHTa

OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI
OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI

Bcero KoHTtponbHbie

e

= e e

e

KonnuectBo yacoB

paboThI

[IpakTnueckue
paboTsI

[ara
U3y4YeHUs

DneKTpOHHBIC IUPPOBHIE
o0pa3oBaTeNbHbIE PECYPChI



No Tema ypoka KonnuectBo wacoB Hara DneKTpOHHBIC IUPPOBHIE

/1 Beero Koutpomsnbie  Ilpaktnueckue H3YYCHHS  00pas’oBaTEeIbHBIC PeCYpChI
paboThI paboThI

90 IlIpeoOpazoBaHME TPUTOHOMETPUUECKUX BBIPAKCHUN 1

91 IlIpeoOpa3zoBaHHE TPUTOHOMETPUUECKUX BBIPAKCHUN 1

92 IlpeobpazoBaHHE TPUTOHOMETPUUECKUX BBIPAKCHUN 1

93 IlIpeoOpazoBaHHE TPUTOHOMETPUUECKUX BBIPAKCHUN 1

94 PemeHue TPUTOHOMETPUYECKUX YPaBHEHHM 1

95 Pemenue TPUTOHOMETPUUECKUX YPaBHEHHH 1

96 Pemenue TPUTOHOMETPUYECKUX YPaBHEHHHA 1

97 Pemenue TPUTOHOMETPUYECKUX YPaBHEHHH 1

98 Pemenne TPUTOHOMETPUIECKUX YPaBHEHHH 1

99 Pemenue TPUTOHOMETPUYECKUX YPaBHEHHH 1

100 PemieHne TPUTOHOMETPUYECKUX YpaBHEHHHA 1

101 KonTtponsHas pabota: "TpuroHomMeTpruecKue BoIpaXESHUS U 1 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 TIlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHHU MOCIEN0BATENLHOCTEN. 1
MeTtoa MaTeMaTH4eCKON HHIAYKINU

103 MOHOTOHHBIE B OTPaHUYECHHBIE TIOCIIEIOBATENLHOCTH. McTopus 1
aHan3a OECKOHEYHO MaJlbIX

104 Apudmerudeckas nporpeccus 1

105 T'eomerpuueckasi mporpeccus 1

106 beckoHeuHO yObIBaroIasi reOMeTpUYEcKas Mporpeccus 1

107 Cymma GeckoHEUHO yObIBaIOIIEeH T€OMETPUUYECKON IPOTrpeccuu 1

108 JlunelHsblit ¥ SKCIIOHEHIIMANBHBIN pocT. Yucro e. Popmyna 1
CIIO’KHBIX TIPOLIEHTOB

109 JlunelHbIi U SKCIIOHEHIMANBHBIN pocT. Yucio e. Popmyna 1
CIIO’KHBIX TIPOIIEHTOB

110 Hcnonws3oBaHME MPOTPECCUH TS PEIICHHUS PEaTbHBIX 3a1a4 1
MIPUKIIQJHOTO XapakTepa

111 KouTtponsHas pabdota: "[locnenoBaTeabHOCTH U Iporpeccuu” 1 1

112 HenpepsiBHbIE GYHKIIUU U UX CBOMCTBA 1



/o

113
114
115
116
117
118
119

120

121
122
123
124
125
126
127
128

129

130

131
132

133
134
135

Tema ypoka

Touka pa3pbiBa. ACUMITOTHI rpadpuKoB HyHKIUN
CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke
CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke
Meroa MHTEPBAJIOB VISl PELICHUS HEPABEHCTB
Meroa MHTEPBAJIOB VISl PELICHUSI HEPABEHCTB
Meroa MHTEPBAJIOB VISl PELICHUS HEPABEHCTB

[TpumMeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKUINHN IS PEILICHHS
3az1a4

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIs1 pEIICHUS
3aja4

[epBast 1 BTOpast Npou3BOIHBIC PYHKIIUU

Omnpenenenue, TeOMETPUUYECKUM CMBICI MPOU3BOIHON
Onpenenenne, GU3NICCKUN CMBICI POU3BOTHOM

VYpaBHeHHE KacaTeIbHOU K TpapuKy (yHKIIHH

VYpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIHH

[Ipon3BoiHBIE AEMEHTAPHBIX (PYHKINN

[Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN

[Ipon3BosHas CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
byHKIUH

IIponsBogHass CyMMBI, IPOU3BEACHHUS, YACTHOTO U KOMITO3ULIUU
byHKIMIA

[Ipon3BosHas CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
byHKIUH

Kontponbnas padota: "[IponsBognas”

[ToBTOpEeHue, 060061IeHNE, cCCTEeMaTH3alus 3HAHU !
"VYpaBHeHus"

[ToBTOpenue, 060061meHNe, cucTeMaTH3anus 3HaHui: "OyHkun"
HroroBas KoHTpoNbHAs paboTa
HroroBas KoHTpoNbHAs paboTa

Bcero KoHTtponbHbie

= e T

e e

KonnuectBo yacoB

paboThI

[IpakTnueckue
paboTsI

[ara
U3y4YeHUs

DneKTpOHHBIC IUPPOBHIE
o0pa3oBaTeNbHbIE PECYPChI



No Tema ypoka KonnuectBo wacoB Hara DneKTpOHHBIC IUPPOBHIE
/I Bcero Kontponsable IIpakTudeckme H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

136 TloBropenme, 0000IICHUE, CUCTEMATH3AINS 3HAHUIT 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0

11 KJIACC
No Tema ypoka KonnuectBo yacoB Hata  DiexTpoHHbIE ITU(POBBIC
n/m Bcero Kontposbhbie Ilpaktnueckne H3YICHHUA obpasoBaTe/bHbIC

paboThI paboThI pecypeel

1  TIpumeHeHue MPOM3BOAHON K UCCIEAOBAHUIO (PYHKIUI Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

2  IlpumeneHue mpOU3BOTHOMN K UCCIIEIOBAHUIO (DYHKIUI HA
MOHOTOHHOCTB U SKCTPEMYMBbI

3  IlpumeHeHHE MPOU3BOJHOM K HCCIEIOBAHUIO (DYHKIIUN HA
MOHOTOHHOCTb U SKCTPEMYMBbI

4 TlpuMmeHeHHE MPOU3BOAHON K HCCIEAOBAHUIO (PYHKUINN Ha
MOHOTOHHOCTB U SKCTPEMYMBI

5 IIpumeHEHHE TPOU3BOTHON K HCCIICIOBAHUIO (DYHKIUI HA
MOHOTOHHOCTb U SKCTPEMYMBbI

6 IIpumeHeHHe MPOU3BOTHOMN K HCCIEIOBAHUIO (DYHKIUI HA
MOHOTOHHOCTB U DKCTPEMYMBI

7 HaxoxaeHue HauOOJBIIETO U HAUMEHBIIIET0 3HAYCHHS HEMPEPHIBHOM
(GYHKIIMM Ha OTpEe3Ke

8  Haxoxaenue HanOOIbIIETO U HAMMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
GbyHKIMH Ha OTpe3Ke

9  HaxoxaeHue HauOOJBIIETO U HAMMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(GYHKIIMM Ha OTpE3Ke

10 HaxoxneHue HauOONBIIETO M HAUMEHBIIETO 3HAYCHUS HEMPEPhIBHON
GbyHKIIMH Ha OTpe3Ke

11 Haxoxaenrne HanOOIBIIETO M HAMMEHBIIIETO 3HAUYECHUS HETPEPBIBHOM
(GYHKIIUHM Ha OTpE3Ke

12 HaxoxneHre HauOONBIIETO M HAUMEHBIIETO 3HAYCHUS HEMPEPhIBHON
(GyHKIIMHM Ha OTpe3Ke



No Tema ypoka KonnuectBo yacoB Hata  DnexTpoHHbIE ITU(POBBIC
n/m Bcero Kontposbnbie Ilpaktnueckne H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel
13 TIpumeHeHUe MPOU3BOAHON I HAXOXKICHUS HAMIYYIero pemenus B 1
MPUKJIAIHBIX 3a]ja49ax
14 TlpumeHeHue NpOU3BOAHOMN AJI HAXOXKACHUS HAWIy4Ilero pemenus B 1
MPUKIIAIHBIX 337a4ax
15 IIpumeHeHue NpOU3BOAHON ISl ONIPEAEIICHUSI CKOPOCTU U ycKopeHust 1
npolecca, 3a1aHHoro GopMyJIoi Uil rpaduKomM

16 IlpumeHeHue NpPOU3BOAHON JIsl ONIPEAETICHUSI CKOPOCTU U yckopeHust 1
nporiecca, 3alaHHOTr0 (OPMYIIOH HiTH rpaduKomM

17 Kommno3umus QyHKImii 1

18 Komnosunus ¢pyHKIui 1

19 Kowmnosunus ¢pyHKuui 1

20 Teomerpuueckue oOpa3bl ypaBHEHUN HA KOOPIAUHATHOM IJIOCKOCTH 1

21 Teomerpuyeckue oOpa3bl ypaBHEHUI Ha KOOPIUHATHOM IIIOCKOCTH 1

22 KourponbHas pabota: "MccienoBanne GyHKINN C TOMOIIBIO 1 1
MPOU3BOIHOMN"

23 TlepBooOpa3Hasi, OCHOBHOE CBOKCTBO IEPBOOOPA3HBIX 1

24 TlepBooOpa3Hble 3JieMeHTapHbIX GyHKIUH. [IpaBuia Hax0XAeHUS 1
epBOOOPA3HBIX

25 TlepBooOpa3Hbie dneMeHTapHbIX GyHKIWH. [IpaBuiia HaX0XKIEHUS 1
NepBOOOPA3HBIX

26 HHurerpai. ['eoMeTpuueckuii CMbICI HHTErpaa 1

27 BpluncneHue ornpenenéHHoro nHTerpaia no gopmyne Herorona- 1
JleiibHmna

28 Bpluncnenue ornpenenéHHoro uHTerpaia no gopmyne Herorona- 1
JleiiOHuIa

29 TlpumeHeHWe MHTETpaa UTsl HAaXOXKISHHS IUI0MIaeH iockux puryp 1

30 [IIpumeHeHHE HHTETpaAIa TSI HAXOXKICHHS 00bEMOB T€OMETPUICCKUX 1
Tell

31 Ilpumeps! pemenuii quddepeHnnanbHbIX ypaBHEHUH 1
32 Ilpumeps! pemennii quddepeHnnanbHbIX ypaBHEHUH 1



/o

33

34
35
36
37
38
39
40

41

42

43

44
45
46
47
48

49
50
51
52
53
54
55

Tema ypoka

MartemMaTuueckoe MOJCIIMPOBAHUC PCAJIbHBIX IMTPOUCCCOB C TIOMOIIBIO

mudepeHIMaTbHBIX YPaBHEHUM

Kontponbnas padota: "[lepBoobpazHas u mHTETpan”
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpaPuKu

O160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHI C TOMOIIBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH

OT00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI C TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI C TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPHUYCCKUX HECPABCHCTB
Pemenue TPUTOHOMCTPHUYCCKUX HECPABCHCTB
Pemenue TPUTOHOMCTPHUYCCKUX HECPABCHCTB
Pemenue TPUTOHOMCTPHUYCCKUX HECPABCHCTB

KonrtponsHas pabdora: "['paduku TpUroHOMETpHUUECKUX ()yHKIHHA.

Tpuronomerpuyeckrue HepaBeHcTBA"

OCHOBHBIE METOJIBI PEIICHHSI TOKA3aTEIFHBIX HEPAaBEHCTB
OCHOBHbBIE METO/Ibl PELLICHH TOKa3aTeIbHBIX HEPAaBEHCTB
OCHOBHBIE METO/IbI PELICHHS TOKa3aTeNbHBIX HEPAaBEHCTB
OCHOBHBIE METO/IbI PELICHHS TOKa3aTeNbHBIX HEPAaBEHCTB
OCHOBHBIE METO/IbI PELICHHS JOrapu(PMUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHHS JOrapu(PpMUUECKIX HEPABECHCTB
OCHOBHBIE METO/IbI PELICHHS JOrapu(PpMUUECKIX HEPABECHCTB

Bcero KonTposbhbie

L e

e

L

KoanuectBo yacoB Hara

paboThI

[IpakTnueckne H3YICHHA
paboThI

DNeKTPOHHBIE IIUPPOBBIC
o0Opa3oBaTenbHbIC

pecypchl
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72
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74

75
76
77

Tema ypoka

OCHOBHBIE METO/IbI PELICHHS JOrapU(PMUUECKIX HEPABCHCTB
OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB
OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB
OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB
OCHOBHBIE METO/BI PELIEHUS UPPALIIOHATIbHBIX HEPABEHCTB
I'paduueckue METOIbI PELICHNS UPPALIMOHATIBHBIX YPaBHEHUN
I'paduueckue METOIbI PELICHNS UPPALMOHATIBHBIX YPaBHEHUN
I'paduueckue METOIBI PELICHNS TOKA3aTEIbHBIX YPABHEHUH
I'padrueckue METOIBI PELICHNsT TIOKA3aTEIbHBIX HEPABEHCTB
I'paduueckue METOIBI pelIeHUs JIOTapU(PMUIECKUX YpaBHEHHH
I'paduueckue MeTOIBI PEICHUS JTOTAPHPMHUUECKIX HEPABECHCTB
I'paduueckue MeTOIBI peIICHNS JTOTAPHUPMHUUECKIX HEPABEHCTB

I'paduueckue MeTOIBI PELICHNS TOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUH

['padmyeckue MeToAbI pelIeHUs TOKa3aTeNbHBIX U JIOTapu(MUIECKIX
YpaBHEHUU

['paduueckue MeTonbl pemieHnst MoKa3aTeIbHbIX U JOrapu(pMUYECKUX
HEPABEHCTB

I'padmueckue MeToAbI pelIeHUs MOKa3aTeNbHbBIX U IOTapU(PMUIECKIX
HEpPABEHCTB

Kontponbnas pabota: "UppanmonanbHbie, moka3aTeabHbIE U
norapudmuueckre HepaBeHcTBa"

KoMmuekcHble uncia. Anre6pqueCKa51 U TPUTOHOMECTPUICCKAsd
(bOpMLI 3allMCU KOMIIJICKCHOI'O YHCJia

KommnekcHble uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKast
(b OopMBbI 3aIMCH KOMITJIEKCHOTO YHCIIa

ApudmeTrrueckue onepanuu ¢ KOMIJIEKCHBIMU YHCIIaMU
ApudmeTrrueckue onepanuu ¢ KOMIJIEKCHBIMU YHCIIaMU

N300paxeHne KOMIJIEKCHBIX YHCET Ha KOOPIAUHATHOMN JIOCKOCTH

Bcero KonTposbhbie

P R R R R R R R R R R R

KoanuectBo yacoB Hara

paboThI

[IpakTnueckne H3YICHHA
paboThI

DNeKTPOHHBIE IIUPPOBBIC
o0Opa3oBaTenbHbIC

pecypchl
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Tema ypoka

N300parkeHre KOMIUIEKCHBIX YHCeNl Ha KOOPAWHATHOM MJIOCKOCTH
®opmyna Myaspa. KopHu n-0#1 CTeNIeHU U3 KOMILIEKCHOI'O Yucia
®opmyna Myaspa. KopHu n-o#1 CTeNIeHU U3 KOMILIEKCHOI'O Yucia

[TpuMeHeHne KOMIIEKCHBIX YHCEN I PeuIeHns GU3NIECKUX U
F€OMETPUYECKHX 3a1a4

Kontponbnas pabdorta: "KomrmiekcHbie uncna"

HarypanbHble U 11enble ynucia

HarypanbHble u nensle yucna

[IpumeHeHne MNpPU3HAKOB JEITUMOCTHU LIEJIbIX YUCEN

[IpumeHeHne MNpPU3HAKOB JEITUMOCTHU LIEJIBIX YUCEN

[Ipumenenue npusHakoB aeauMocTy nenbix yucen: HOJ[ u HOK
[Ipumenenue npusHakoB aeauMocTy nenbix yucen: HOJ[ u HOK

[IpumeHeHrne TPU3HAKOB JIETUMOCTH IIENIbIX YHCET: OCTATKHU IO
MOJYJIIO

HpI/IMeHeHI/IC IMMPU3HAKOB ACIIMMOCTH LCJIbIX YHUCCII: OCTAaTKHU IO
MOZYJIIO

HpI/IMCHeHI/Ie MMPU3HAKOB ACIIMMOCTHU LECIIbIX YUCCII: AJITOPUTM
EBKJ’II/II[a AJId pCHICHUA 3aaa4 B HCJIbIX YHUCIax

KonTponbnast padora: "Teopus nenbix yucen"

Cucrema v COBOKYITHOCTh YpaBHEHH . PaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEICTBUS
Cucrema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCUIIbHBIE CUCTEMBI U
CHUCTEMBI-CJIC/ICTBUSA

OCHOBHBIE METOBI PELIEHUS CUCTEM U COBOKYITHOCTEN
palMOHAIBHBIX YPAaBHEHUIN

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH HMppalMOHAJIbHBIX YPABHEHUM

OCHOBHBIE METO/BI PELIEHUS CUCTEM U COBOKYITHOCTEN
[TOKA3aTENIbHBIX YPABHEHHI

Bcero KonTposbhbie

N

N

KoanuectBo yacoB Hara

paboThI

[IpakTnueckne H3YICHHA
paboThI

DNeKTPOHHBIE IIUPPOBBIC
o0Opa3oBaTenbHbIC

pecypchl



No Tema ypoka KonnuectBo yacoB Hata  DnexTpoHHbIE ITU(POBBIC

n/m Bcero Kontposbnbie Ilpaktnueckne H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel

98 OcHOBHBIC METOJIBI PELICHHS CUCTEM U COBOKYITHOCTEH 1
MOKa3aTeNIbHBIX YPaBHEHUI

99 OcHOBHBIE METOIbI PEIICHUSI CUCTEM U 1
COBOKYITHOCTEH JIorapu(MUUECKUX YpaBHECHUN

100 OcHoBHBIE METO/IBI PEHICHHUSI CUCTEM H 1
COBOKYITHOCTEH JIOrapu()MHYECKUX YpaBHEHHI

101 TIpumMeHeHHE CHCTEM K PEIICHUIO MaTeMaTHYCCKUX 3aJ1ad U 3aja4 U3 1
pa3aMyYHbIX 00JacTe HayKH U pealibHOM JKU3HU, HHTEPIIpETaLUs
MOJIyYEHHBIX PE3yIbTaTOB

102 TIpuMeHEeHHE CHCTEM K PEIICHHUIO MaTeMaTHYCCKUX 3aJ1ad U 3aja4 U3 1
pa3aMyYHbIX 00JacTe HayKH U pealibHOM JKU3HU, HHTEPIIpETaLUS
MOJIyYEHHBIX PE3yIbTaTOB

103 IIpuMeHeHHE HEPABEHCTB K PEIICHHIO MATEMATHYECKUX 3a]1a4 1 1
3a7a4 U3 pa3IMIHBIX 00JIacTel HAYKU M peaibHON JKU3HH,
MHTEPIPETAINS OTYYCHHBIX PE3yJIbTaTOB

104 KonTtponbHas padota: "CucreMsl paliioHaIbHBIX, UPPALMOHATBHBIX 1 1
MOKa3aTeIbHBIX U Jorapu(pMUuecKux ypaBHeHUM"

105 PanmonasnbHBIE ypaBHEHHS C TTapaMeTpaMu

106 PanmonanbpHBIC HEPABEHCTBA C TapamMeTpaMu

107 PanmonanbHBIE CHCTEMBI C TIAapaMETPaMHU

108 HMppammoHanbHbIe ypaBHEHHUs, HEPABEHCTBA C IapaMeTpamMu
109 HppamuoHanbHbIE CUCTEMBI C TTApaMeTpaMu

110 TIToka3aTenbHBIC YpaBHCHUS, HEPABESHCTBA C MTapaMeTpaMu
111 TlokazaTenbHbIE CUCTEMBI C TApaMETPaMHu

112 Jlorapudmuueckue ypaBHEHUs, HEPAaBEHCTBA C IapaMmeTpaMu
113 Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114 TpuroHomeTpHuYECKHE YpaBHEHHs C TapaMeTpamMu

115 TpuroHomeTpHuECKHE HEPABEHCTBA C IapaMeTpamu
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116 TpuroHoMeTpHUYECKHE CHUCTEMBI C IMapamMeTpamu
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128

129

130

131
132
133
134
135
136

Tema ypoka

HOCTpOCHI/Ie 1 UCCIICAOBAHNE MAaTEeMaTHUCCKUX MOACTICH PCaJIbHBIX

CUTYaIu# C IOMOIIBI0 YPaBHEHUH C MapamMeTpaMu

ITocTpoeHnue u uccie0BaHUE MAaTEMAaTHYECKUX MOJEIIEH PEaIbHBIX
CUTYallMi C IOMOLIBIO CUCTEM YPABHEHUH C IapaMeTpaMu

[TocTpoenue u uccaeg0BaHNE MATEMATUYECKUX MOJIETIECH peabHbIX
CUTYaIU} C IOMOIIBIO CUCTEM YPaBHEHUI € mapaMeTpamu

Kontponbnas padota: "3agauu ¢ mapamerpamu’

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3aIIMsl 3HAHUN:
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3aIIMs 3HAHUMN:
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3aIIMsl 3HAHUMN:

Cucremsbl ypaBHeHUI"

[ToBTOpEeHME, 00001IEHNE, CUCTEMAaTH3alMsl 3HAHUH:
[ToBTOpEeHME, 00001IEHNE, CHCTEMAaTH3alMs 3HAHUH:
[ToBTOpEeHME, 00001IEHNE, CUCTEMAaTH3alUsl 3HAHU !
[ToBTOpEeHME, 00001IEHNE, CUCTEMAaTH3alUsl 3HAHUH:

e€ npuMeHeHue"

[ToBTOpenue, 06001IeHNEe, cCUCTEMaTH3aIMs 3HAHUH:

e€ npumeHeHue"

[ToBTOpEeHMe, 006001IeHNE, CCTEMAaTH3alUs 3HAHUH!

e€ npumeHeHue"

[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIMs 3HAHUH:

npuMeHeHue"

[ToBTOpEeHue, 006001IeHNE, CUCTEMAaTH3alUs 3HAHU !
[ToBTOpenue, 06001IeHNEe, cCUCTeMaTH3al1s 3HAHUH:
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3aIMs 3HAHU:

HToroBast KOHTpOJIbHAS paboTa
HToroBast KOHTpOJIbHAS paboTa
[ToBTOpeHme, 06001IeHNE, cCUCTeMaTH3allusl 3SHAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

"VpaBueHnus"
"VpaBueHnus"
"VpaBHeHuUs.

"Hepasenctpa"
"Hepasenctpa"
"Hepasenctpa"
"[IpousBosHas u

"[Ipon3BosHas u
"IIponsBoHas U
"NHTerpan u ero

"qDYHKIII/II/I"
"qDYHKI_[I/II/I"
"q)yHKI_[I/II/I"

Bcero KonTposbhbie

N

R
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136

KoanuectBo yacoB Hara

paboThI

10

[IpakTnueckne H3YICHHA
paboThI

DNeKTPOHHBIE IIUPPOBBIC
o0Opa3oBaTenbHbIC

pecypchl



YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Amumos, TkaueBa, Konsiruna: Anrebpa u Hadana maremarndeckoro ananu3za. 10-11 kmaccel. ba3oBslii u yriryoneHHbIid ypoBHU. Yueouuk. ®I'OC

[Tonpo6uee: https://www.labirint.ru/books/690171

METOINYECKHUE MATEPUAJIbI JIJISA YUUTEJISA
Junaktrueckne Mmarepuaisl kK yaeouuky HI.A. Anmumona 10-11 kiace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://resh.edu.ru/office/user/profile/

https://ege.sdamgia.ru

https://fipi.ru — Caiit ®enepaabHOr0 HHCTUTYTA II€JArOTHYECKUX M3MEPEHUI
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege — OtkpsiThiii Gank 3aganuit EI'D
https://resh.edu.ru — Poccuiickast 37eKTpOHHas IIKOJIA

http://school-collection.edu.ru/ — Equnast komutekims nudpoBbix 00pa3oBaTeNbHBIX PECYPCOB

https://uchi.ru/homeworks/teacher/new?stage=init&tt=JOB&s=26&p=10 - OOyuaromire KapTOYKH U TECTOBbIC 3a]aHUsI [I0 TeOMETPUH Ha caiite "Yuu py"
https://metaschool.ru/test.php? - onnaiin Tectsl Ha caiite "Meralllkona"

https://onlinetestpad.com/ru/tests/geometry - oopa3oBaresbHbie TecThl Ha caiite "Test Pad"



