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1. IOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma MO MareMaTdKe Ha YPOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS
MOJArOTOBIEHa Ha ocHoBe @DenepaqbHOrO TOCYAapCTBEHHOrO0 00pa30oBaTeNbHOTO CTaHJapTa
ocHOBHOro obmero obpasoBanus (IIpukas Munnpocsemenusi Poccun ot 31 05 2021 r Ne 287,
3apeructpupoBad MunHucrepctBoMm roctunuu  Poccuiickoit  ®depepanmu  05.07.2021 r©
peructpaunonubiii Homep — 64101) (maee — DI'OC O0OO), Konmeniuu mnpenogaBaHus
MareMatuku B Poccuiickoit ®enepanuu  (yTBep)kIeHa pacrnopsbkeHueM I[IpaBuTenbcTBa
Poccuiickoit @enepauuu ot 9 anpens 2016 r Ne 637-p), npumepHOil TpOrpaMMbl BOCIIUTAHMUSL, C
yu€TOM pacHpelesI€HHbIX MO KJlaccaM MpPOBEPSIEMbIX TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OcHoBHOI 00pa30BaTENLHON MPOTrpaMMBbl OCHOBHOTO 001IIEro oOpa3oBaHuUsl.

JIM4HOCTHBIE W MeTalpeJMETHbIE pe3yNbTaThl MPEACTaBICHBl C Y4ETOM OCOOEHHOCTEH
MpernojaBaHusl MAaTEMATHKU B CpPeAHE 0O0IIeo0pa3oBaTeIbHON IIKOJIE ¢ YYETOM METOJAHYECKUX
TpaAWLUUN MOCTPOCHMS IIKOJHLHOTO Kypca MaTEeMaTHKH, pPEaJTu30BaHHBIX B Ooubllell dYacTu
Bxogsamux B Genepanbubiii nepeueHs Y MK o maremaruke.

2. OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O IIPEIMETA "MATEMATHUKA"

VYuebHblil Kypc «AureOpa M Hadala MaTeMaTHMYECKOro aHajiu3a» SBISETCS OJHUM U3
Han0oJiee 3HaYUMBIX B IIPOrpaMMe CPeAHEro oouiero oopa3oBaHusl, OCKOJIbKY, ¢ OAHON CTOPOHBHI,
OH 00ecreurnBaeT MHCTPYMEHTAJIbHYIO 0a3y JUlsl U3yU€HHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
Jpyroil CTOpoHbl, (POPMUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIIICHHE OOYYaroLIMXCs HA YPOBHE,
HEOOXOIMMOM JIJIsi OCBOSHHSI WH(POPMATUKH, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH M APYTHX
JUCHMIUIMH. B paMKkax paHHOro y4yeOHOro Kypca oOydaroluecs OBJIAJIEBAIOT YHHMBEPCAIbHBIM
SI3BIKOM COBPEMEHHOI HayKH, KOTOpas (OpMyIHpyeT CBOU JOCTHKEHHSI B MaTEeMaTHUECKOH (opme.

Y4eOHbIi Kypc anreOpbl M Hadal MaTeMaTHYeCKOro aHaj3a 3aKJIaJbIBAeT OCHOBY IS
YCIIEITHOTO OBJIAJICHUS 3aKOHAMU (PU3MKH, XUMUHU, OMOJIOTUHU, TOHUMAaHUSl OCHOBHBIX TEHACHLIUN
pa3BUTHS DKOHOMHMKH M OOIIECTBEHHOH >KM3HH, MO3BOJSIET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIIOJIB30BaTh WX [UIsl JaidbHEHIIEero
o0pa3oBaHMs U B MOBCEAHEBHOM XH3HU. B TO ke BpeMs OBiaJieHue abCTPaKTHBIMHU U JIOTUYECKU
CTPOTUMH KOHCTPYKLUSAMH aureOpbl 1 MaTeMaTH4YeCKOTro aHajlu3a pa3BUBaeT YMEHHME HaXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBaTh UCTUHHOCTbD, JOKA3bIBaTh YTBEP)KJIECHUS C MIOMOIBI0O MHAYKIUU U
paccyaaTb JIeAyKTUBHO, HCIOJb30BaTh OO0OOILIEHME M KOHKPETHU3alluio, abCTparupoBaHUE U
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xome wusydyenust ydeOHOro kypca «AinreOpa M Hadajga MaT€MaTHYECKOTO AaHAIN3a»
oOyyarolmyecsi IOJIy4yalOT HOBBIM ONBIT pEIHIeHUs MNPHUKIATHBIX 337ady, CaMOCTOATEIBbHOTO
IIOCTPOEHUsI MaTEeMaTH4YECKUX MOJEIICH peaJbHbIX CUTyallud, HHTEPIPETAUUN ITOITYyYEHHBIX
peLIeHUH, 3HAKOMSTCA C MPUMEpPaMU MaTeMaTHYeCKHUX 3aKOHOMEPHOCTEH B INpHpOJie, HAayKe U
HCKYCCTBE, C BBIAAIOIIUMUCA MATEMATUYCCKUMHA OTKPBITUAMHA U UX aBTOpaMHu.

Y4eOHbII Kypc 00s1ajaeT 3HAYUTENbHBIM BOCIMTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIN
peanu3yercss Kak uepe3 Yy4eOHbI Marepual, CHocOoOCTBYIOIMM (HOPMUPOBAHHIO HAYyYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CreuPUKy ydeOHON AeATeNbHOCTH, TPeOYyIomEeH MpoaoKUTETbHON
KOHIEHTPAllUd BHUMAHUS, CAMOCTOATEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJYYEHHBII
pe3yJbTar.

B ocHoBe Mmeronuku oOyueHHs anreOpe M HayalaM MaTeMaTHYeCKOro aHalu3a JIeKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUEHUSI.

B ctpykType yueOHOrO Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO aHAIN3a» BBIIEICHBI
CIENYIONINE CONIEepPKATEIHbHO-METOANYEeCKe JMHUK: «Yucna u BBIYUCIHCHHS», «DYyHKIUH U
rpaduxny, «YpaBHEHUS U HepaBeHCTBa», «Hadama maremarndeckoro aHamm3a», «MHOXeCTBa U
Jorukay. Bce oCHOBHBIE coliepKaTeIbHO-METOANYECKHNE JTUHUN H3YyYalOTCsl Ha MPOTSKEHUU JBYX
ner oOydeHHUs Ha YpOBHE CpPEIHEro o0IIero oopazoBaHUs, €CTECTBEHHO AOMOIHSAA APYT JIpyra u
MOCTENIEHHO HACHIIAsCh HOBBIMH TeMaMU U pasnaenamu. JlaHHbBIM y4eOHBIM Kypc sBIsSETCS
WHTETPATUBHBIM, TIOCKOIBKY OOBEOMHSET B cede COAepKaHHE HECKOJBKUX MaTEeMaTHUYECKHUX



JTUCITUIIMH, TaKUX Kak anre0pa, TPUTOHOMETPHS, MAaTeMaTHYEeCKH aHaINU3, TEOPUS MHOXKECTB,
MaTemartuueckas joruka u japyrue. [lo mepe Toro kak oOyuaromuecsi oBlaJeBaroT BcE Ooiee
MIUPOKMM  MaTeMaTW4YeCcKHMM  ammaparoM, Yy  HHUX  TOCJIeNOBaTelibHO  (OpMHpYyeETCs
Y COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEMATUUYECKYIO MOJENb PEaJbHON CUTYyallUH, IPUMEHATH
3HAHMS, I[IOJIyYEHHbIE IIpM HU3YYEHUU Yy4YeOHOro Kypca, Uil pElIeHHs CaMOCTOSTEIbHO
c(hopMyJIMPOBAaHHON MaTEeMaTUYECKOM 3a/1a4uM, a 3aTeM UHTEPIIPETUPOBATh CBOM OTBET.

ConepxaTenbpHO-MeTOAMYecKast THHUS «Uuciaa W BBIYUCICHUS» 3aBepmiacT (OpMUPOBAHHE
HABBIKOB HCIIOJIH30BAHUS JICHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HAYaTO HAa YPOBHE OCHOBHOTO
obmero obpazoBanusa. Ha ypoBHe cpemnero ob6miero oOpa3oBaHHs 0c000€ BHUMaHUE YIEISCTCS
(OPMHUPOBAHHUIO HABHIKOB PAIlMOHATBHBIX BBIYMCICHUHN, BKIIIOYAIONUX B Ce0s HMCIOIb30BaHUE
pa3inyHbIX (OpM 3amUCH 4YKCIa, YMCHHE JiejaTh MPHUKHIKY, BBIMOJHATE TPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCJIOBHIC BBIPAXCHHS, padOTaTh ¢ MATEMAaTHUYCCKUMHU KOHCTaHTAMH.
3HaKOMbIE OOYYAIOIIMMCSI MHOXKECTBA HATYPaJbHbBIX, IICIBIX, PAIMOHAIBHBIX U JICHCTBUTEIBHBIX
YHECeN JOMOJHSIOTCS MHOXKECTBOM KOMIUICKCHBIX 4HCEI. B  KakIoOM U3 3TUX MHOXKECTB
paccMaTpUBAIOTCS CBOWCTBEHHBIC €My CIeNU(pUYECKHe 3aa4yd W OIepaluu: ACICHHE HAaIelo,
OTIEpUPOBAHME OCTATKAMHU Ha MHOXXECTBE IEJIBIX YHUCEN, 0COObIE CBOWCTBA pAallMOHAIBHBIX U
UPPAIMOHATIBHBIX YHCEN, apU(PMETUYCCKHE ONEpAllii, a TAKKE M3BJICUCHUE KOPHS HATYpajIbHON
CTETIeHU Ha MHOKECTBE KOMIUIEKCHBIX Yncell. biaromaps mocieaoBaTelbHOMY PaclIUPEHUIO Kpyra
UCTIOJIB3YEMbIX YHCET U 3HAKOMCTBY C BOBMOXKHOCTSIMU MX MPUMEHEHHS ISl PEIICHHS Pa3IMYHBIX
3anad hopMupyeTcs MPEICTaBICHHE O €AMHCTBE MATEMATHKU KaK HAYKH U €€ POJIM B TIOCTPOCHUU
MOJIENICH pealbHOTO MUPA, IMUPOKO UCIOIB3YIOTCS 0000IIEHNE U KOHKPETU3AIHS.

Jluaus «YpaBHEHMs M HEpPaBEHCTBa» pealM3yeTcsl Ha NPOTSHKEHHMM BCEro OOy4YeHHs Ha
YpOBHE cpefHero oomero oOpa3oBaHMs, IIOCKOJIBKY B KaxaoM pasgene [Iporpammsl
IPEJYCMOTPEHO PpEIIEHUE COOTBETCTBYIOIIMX 3a4ad. B pesynbrare oOydaromuecss OBJIaJeBalOT
pasIMYHBIMM ~ METOAAMU  pEIIEHUS  pallMOHAJBHBIX, HMPPALMOHAIBHBIX, IOKa3aTeJbHbIX,
JOTapu(PMHUUECKUX M TPUTOHOMETPUYECKHUX ypaBHEHHH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepxalmx napaMmerpbl. IlogydeHHble yMEHHUS LIMPOKO MCIIOJB3YIOTCS HPU HMCCIEIOBAHUU
(GYHKIMI ¢ MOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH NPUKIATHBIX 33]a4 M 3a]a4 Ha HaX0KJEeHue
HauOOJBIINX M HAaUMEHbUIMX 3HaueHUl (QyHkuuu. [laHHas cojep)karesibHas JHMHUS BKIIOYaeT B
cedst Takke (OPMUPOBAHME YMEHHUH BBINOJIHATH pPAacu€Tsl Mo (opmynaMm, MpeoOpa3oBaHUs
palOHAIbHBIX, MUPPALMOHAIBHBIX M TPUTOHOMETPUUECKMX BBIPAKEHUMN, a TAaKKE BBIPAXKCHUH,
COAEpXKallMX CTENEeHW U Jorapugmsl. brarogaps uH3ydeHUI0 aireOpanyeckoro MaTepuala
OPOMCXOMUT  JajbHeIlee pa3BUTHE  AJITOPUTMHUECKOTO M aOCTPAKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMUPYIOTCS HaBBIKM JIEAYKTUBHBIX pacCyXJIE€HUH, pabOThl C CHMBOJbHBIMH
dbopmaMu, MpeaCTaBICHHUs 3aKOHOMEPHOCTEH M 3aBHCUMOCTEHl B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3¢p(eKTUBHbIE UHCTPYMEHTHI JJIsl PELIEHUS NMPAKTHUECKUX M €CTECTBEHHO-
Hay4yHBIX 3aJ]a4, HarJIsHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

ConepxxaTenbHo-MeToAnYecKass JTUHUS «DPYHKUUUM U TpapuUKU» TECHO NeperuieTaercs ¢
JPYTMMHU JIMHUSIMU y4EOHOI'O Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIIE 3a7a€T MOCIIeI0BaTEbHOCTD
u3yuyeHus marepuana. V3ydyeHue  CTENEHHOH, MOKa3aTeNbHOW, JorapupMmuyeckod U
TPUTOHOMETPUUECKUX (PYHKIIMHA, X CBOMCTB U TpaduKOB, HUCIOIb30BaHUE QYHKIUN IS pelIeHUs
3aja4 U3 APYrux y4yeOHBIX MPEAMETOB U PeajbHOM JKM3HU TECHO CBA3aHO KaK C MAaTeMAaTHYECKUM
aQHAJIM30M, TaK M C PELIEHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 60bIIOE BHUMaHUE yEIsIeTCs
(GOpMHPOBAHUIO YMEHHUS BBIpaXaTb (OPMYJIaMU 3aBHUCUMOCTH MEXIY pPa3iIMYHBIMU BEIUYHMHAMH,
UCCJIEIOBAaTh MOJyuYeHHbIe (YHKIMH, CTPOUTh UX Tpaduku. Marepuan 3Toil conep:kaTelnbHON
JMHUM HalleJIEH Ha pa3BUTHE YMEHHI M HaBBIKOB, ITO3BOJISIIOIIMX BbIpaXKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3au4HONl (opme: aHanuTU4YeCKOH, rpaduueckoil u crnoBecHoi. Ero msydenue
CHOCOOCTBYET PpA3BUTHIO QITOPUTMUYECKOTO MBIIIICHHUS, CHOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3aLlUH1, UCIIOJIb30BAaHUIO AHAJIOTHUM.

CopnepxatenpHast nuHMs «Hauana mMaTeMaTHYecKOro aHanM3a» I03BOJISIET CYLIECTBEHHO
paclIupUTh KPYr KaKk MaTeMaTUYeCKUX, TaK U MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00y4YarolUMCs, TaK
KaKk y HHX TOSBISETCS BO3MOXHOCTb CTPOUTH TI'paUKU CIOXKHBIX (YHKUUH, ONpENeNiTh HX
HauOOJIbIINE U HAaUMEHBILIME 3HAYCHMsI, BBIYUCIATH IJIOMAAM GUIyp U OOBEMBI Tell, HAXOAUTh



CKOPOCTM M YCKOpeHMsl mpoueccoB. JlaHHas colep)kaTenbHas JIMHUSA OTKPBIBA€T HOBBIE
BO3MO)XHOCTH MOCTPOCHUS MAaTeMaTUYECKUX MOJIENel pealbHbIX CUTYyallui, MO3BOJISIET HAXOAUTh
HaWIydlllee pEUIeHHE B MPUKIAAHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHYECKHX, 3a7auax.
3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOI0 aHaju3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOTO W KPEaTHBHOTO MBIIICHUSA, (DOPMUPOBAHMIO YMEHH paclo3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKU B HayKe, TEXHMKE W HCKyccTBe. OOywaromiuecss y3HAIOT O
BBIJIAIOIINXCS PE3yJIbTaTax, MOJYYECHHBIX B XOJ€ Pa3BUTHS MaTeMAaTUKH KaK HAayKd, U 00 HX
aBTOpax.

CopepxatenbHO-MeTOAUYECKas JTUHUS «MHOXKECTBA U JIOTUKa» BKJIIOYAET B C€Osl 3JIEMEHTHI
TEOPUU MHOMKECTB M MATEMATHYECKOW JIOTMKHA. TEOPETUKO-MHOKECTBEHHBIE MPEACTABICHUS
MIPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTHKU U MpeiaraloT HauboJiee YHUBEPCAIbHBIN S3bIK,
OOBEIMHAIONINI BCEe pasjeiabl MaTeMaTUKH M €€ MNPWIOKEHUH, OHU CBS3BIBAIOT pa3HBIC
MaTe€MaTU4YeCKHe IUCUUILNIMHBI M KX NPWIOKEHUs B enuHoe uenoe. Iloatomy BaxHO 1aTh
BO3MOXXHOCTh OOydaromemMycss TMOHUMAaTh TEOPETUKO-MHOKECTBECHHBIA SI3BIK  COBPEMEHHOMU
MaTE€MaTUKU M HCIOJIb30BATh €r0 IS BBIPAKEHUS CBOUX MbICIEH. J[pyrMM Ba)KHBIM IPHU3HAKOM
MaTEeMATHKU KaK HAyKH CJEQyeT TIPU3HATh CBOWCTBEHHYIO €W CTPOTOCTh OOOCHOBAHHWA U
CJI€IOBAHHME ONPENEIEHHBIM MPABWIIAM IOCTPOCHHUS JOKA3aTelIbCTB. 3HAKOMCTBO C 3JIE€MEHTaMU
MaTE€MaTUYeCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJIEHUS O00yJaroumxcs,
MO3BOJIIET UM CTPOUTH CBOU PACCYXKIIEHUS Ha OCHOBE JIOTHUECKHUX MpaBui, (GopMHpPYyeT HaBBIKU
KPUTHYECKOTO MBIIIICHUS.

B ydue6HOM Kypce «AunreOpa u Havalla MaTeMaTHYECKOTO aHAN3a» MPHUCYTCTBYIOT OCHOBBI
MAaTCMAaTUYCCKOIro MOACIINPOBAHUSA, KOTOPBIC ITPHU3BAHLI CII0COOCTBOBAThH q)OpMI/IpOBaHI/IIO HaBBIKOB
HIOCTPOEHHSI MOZEJIEH peajbHbIX CUTYalWi, UCCICJOBAHHUS 3TUX MOJENIEH C IMOMOIIBIO armnapara
anreOpbl 1 MaTEMAaTUYECKOTO aHAIN3a, MHTEPIIPETAIINH TIOJTYYCHHBIX Pe3yIbTaToB. Takue 3a1aHust
BIUICTEHBI B KQXBII U3 Pa3/IelIOB IPOTrPaMMBbI, TOCKOJIBKY BECh MaTepHai yueOHOTrO Kypca IUPOKO
HCIIOJIB3YCTCA JIA PCUICHUA IMPUKIAIHBIX 3ajady. HpI/I peICHUN PCAJIBHBIX MPAKTUYCCKHUX 3aaad
oOydJaromipecsi  pa3BUBAIOT  HAONIOAATENIFHOCTh,  yYMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HUCIOJB30BaTh AaHAJIOTHI0, 0000OLIATh M KOHKPETH3UPOBATH MPOOIEMYy.
JearenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB pEIIEHHs TNPUKIATHBIX 3a7ad OpraHu3yercss B
Hpolecce U3y4eHus BceX TeM y4eOHOTo Kypca «Anredpa 1 Hayama MaTeMaTH4eCcKOro aHaIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue ydyeOHOro kypca «Ainrebpa M Hadajga MaTeMaTHYECKOIO aHAIN3a» OTBOJIUTCS
272 gaca: B 10 kiacce — 136 gacoB (4 gaca B Heqenmio), B 11 kiracce — 136 gacoB (4 4aca B Heslemo).

COJAEPKAHUE OBYYEHUSA
10 KJIACC

Yucaa v BLIYUCIEHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JCCATUYHBIC JPOOU, TPOIEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. [Ipumenenne apobel u MPOIEHTOB I PEUICHUs MPHUKIAIHBIX 3a7a4d U3
Pa3IMYHBIX OTpaciaed 3HAHUM U peabHOM KU3HHU.

JeiicTButensHbie uucla. PanuoHanbHble W UppalMoOHalbHBIE 4YHcha. ApudmMerndyeckue
onepalu C JEUCTBUTEIbHBIMU 4YHCIaMH. Moayib JOEHCTBUTEIBHOTO YHCIA M €ro CBOMCTBA.
[TpubnmkE€HHbBIE BRIYMCICHUS, PABUJIA OKPYTIICHUS, TPUKUIKA U OI[CHKA Pe3yNIbTaTa BEIUMCICHHA.

Crenenp ¢ 1ensiM mokazateneMm. buaom Hprotona. Mcmonb3oBanue moaxomasmiei (Gopmsl
3aIIMCH IEMCTBUTENIBHBIX YMCEI ISl PEIICHUS IPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTypajJbHOW CTENEHH U €ro CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JIEUCTBUTEIbHBIM
MMOKa3aTelIeM.

Jlorapudwm yucna. Coiicta norapudma. /leciTHdHbIe U HATypaIbHBIE JIOTapU(PMBI.

CuHyC, KOCHUHYC, TaHT€HC, KOTAHT€HC YHCIIOBOIO apryMEHTa. APKCHUHYC, apKKOCHUHYC H
ApPKTaHT'€HC YMCIOBOTO apryMEHTA.



YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCUIIBHBIE YypaBHEHUS U YpaBHEHUS-CIEACTBUsL. HepaBeHCTBO, pellleHre HEpaBEeHCTBa.

OcCHOBHBIE METONbI PEIICHUs LENbIX U JPOOHO-pAIlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJJHOW MEPEMEHHOM. [leneHrne MHOrowieHa Ha MHOTOWIEH ¢ OCTaTKkoM. Teopema
be3y. MHorouseHsl ¢ nieasiMu kodddunnenramu. Teopema Buera.

ITpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKALNX CTEIIEHU U KOPHH.

Hppauronanbubie ypaBHeHHs. OCHOBHBIE METObI PELICHHS UPPALUOHAIBHBIX YPABHEHU.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3zoBanue BbIpaKEHH, COIEpKALINX Jorapru(MBbl.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIICHUS JIOTapu(MUIECKUX YPABHEHHIA.

OcHoBHble TpuUronomerpuyeckue ¢opmynsl. [IpeoOpasoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHOMeTpU4ECKUX YPaBHEHHM.

Pemienne cucrteM JMHEHHBIX YypaBHEHUM. MarTpuiua CUCTEMbl JIMHEHWHBIX YpPaBHEHUU.
Onpenenurens MaTpuLbl 2X2, €ro reOMETPUUECKUI CMBICI U CBOMCTBA, BHIYUCIIEHUE €0 3HAUEHHUS,
IIPUMEHEHHUE ONPECIUTENS 1Sl PEIICHHS] CUCTEMBI JINHEWMHBIX YpaBHEHUW. Penenue npukiiaiHbIx
3a7a4 C IIOMOLIbIO CHCTEMbl JIMHEHHBIX YypaBHEHHU. lcciienoBaHue IOCTPOCHHOM MOJEIU C
MIOMOILIbIO MATPHUIL U OIIPEAEIUTENCH.

IlocTpoeHne MaTeMaTH4eCKUX MOJECNIECH PEAIbHOW CUTyallMd C IOMOINBI) YpPaBHEHHM H
HepaBeHCTB. [IpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PEIICHHI0 MAaTeMaTUYECKHUX 3a7ad U 3ajad
U3 pa3IMyHbIX 00JacTel HayKU U peallbHOM JKU3HU.

DYyHKIUHN U IpadUKH

@OyHKIMA, crnocoObl 3amaHus ¢QyHKUuMU. B3aumuHo oOpatHble QyHkumu. Komnosunus
¢ynkuunit. ['paduk pyHkumun. DnemeHTapHbIe Mpeodpa3zoBaHus TpaPuKoB ()yHKITHA.

OO6nacTp ompenesneHus: 1 MHOXXECTBO 3HaueHMM ¢ynkuumu. Hymu dynxoum. IIpomexyTku
3HaKonocTostHCcTBA. UErHpie W Heu€rHble ¢GyHKImu. Ilepmommueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (YHKUUH. MakcuMyMbl U MHUHUMYMBl (QyHKuuu. Haubonbiiee M HauMeHbIlee
3Ha4YeHUs (YHKIUU Ha TPOMEKYTKE.

JluneliHasi, KBajJipaTU4YHas U JPOOHO-TMHEWHass (YHKUMU. DJIEMEHTapHOE HCCIeJ0BaHHE U
MOCTPOEHNE UX TPadUKOB.

CreneHHass (yHKLIUS C HaTypalbHbIM W IeJbIM MokaszaresneM. EE cBoiictBa M rpaduk.
CpolicTBa U TpapuK KOpHS N-OM CTENEHUM Kak (PYHKIMHM OOpPaTHON CTENEHH C HaTypaJbHBIM
IIOKa3aTeNEM.

[TokxazarenbHast U jorapudmuueckas (QyHKIUH, UX cBoiicTBa M rpaduku. VcnonszoBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuronomeTrpuyeckass  OKpPYKHOCTb,  OIpEAEJICHHE  TPUTOHOMETPUYECKUX  (QYHKIUH
YHCIIOBOTO apryMEHTA.

@YHKIMOHAIbHBIE 3aBUCUMOCTH B PEaJbHBIX Ipoleccax U sBIEHUsX. ['paduku peasbHbIX
3aBUCUMOCTEH.

Havyana maTreMaTH4ecKoro aHajamusa

[TocnenoBarenbHOCTH, CHOCOOBI 3a/aHUs MOCIeAOBaTeNbHOCTEH. MeTos MareMaTHyecKon
WHAYKIMA. MOHOTOHHBIE M OrpPaHUYEHHBIE IOCIIEIOBAaTEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckast U reoMeTprueckas nporpeccuu. beckoneuHo yoObIBaroias reoMmeTpuyecKas
nporpeccusi. CymMmma OeCKOHEYHO YOBIBAIOIIEH TeOMETpUYeCKOW mporpeccuu. JIMHEHHBIA U
HKCIIOHEHIHAIBHBIN pocT. Yncno e. @opMyiia CII0KHBIX MPOLIEHTOB. VCoOap30BaHNe MPOrpecCHH
JUISL pELLIEHUs peabHBIX 3a/1a4 IIPUKJIAJHOIO Xapakrepa.

HenpepriBable GyHKIMU U uX cBoicTBa. Touku pa3pbiBa. ACUMOTOTHI rpapuKoB (HYHKIUH.
CpoiicTBa (yHKUMH HENpepbIBHBIX Ha OTpe3ke. MeTox MHTEpBaJOB JJs PELIeHUS HEpPaBEHCTB.
[IprMeHeHre CBOMCTB HEMPEPhIBHBIX (QYHKIIUH [Tl pelIeHus 3a1a4.

[TepBast 1 BrOpas mpousBogHbIe QyHKUIUHU. OmnpenencHue, TeOMETPHUECKUl U (HU3NIeCKUi
CMBICT POU3BOAHOM. YpaBHEHUE KacaTeNbHOU K rpa@uKy QpyHKIMH.

[TpousBosHbIe 31eMeHTapHbIX (yHKIMHA. [Ipon3BoaHAs CyMMBbI, POU3BEIEHUS, YaCTHOTO U
KOMITO3HIINH (PYHKITHH.



MHoxkecTBa M JIOTHKA

MHOXecTBO, OIepali HajJ, MHOXKECTBAMU W WX CBOMcTBa. Jlmarpammel Ditnepa—BeHnHa.
HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOTO alIapara Iajid ONHUCaHWA PCaJIbHBIX TIPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO O0BEKTa, CIEICTBHUE, JOKA3aTEeIbCTBO,
PaBHOCUJIbHBIE YPABHEHUS.

11 KUIIACC

Yuciia 1 BBIYUCICHUA

Harypanbuble u nensle uucna. IIpuMeHeHHe TPU3HAKOB JAEIUMOCTH LEIBIX YHUCEI,
HanOonpmi oOmmii nenmurens (manee — HOJM) m Haumensinee obmiee kpatHoe (nanee — HOK),
OCTAaTKOB 10 MOJYJIIO, allropuT™Ma EBKIMAA 15 pelieHus 3a1a4 B LEJIbIX YUcax.

KommnekcHsle 4ymcna. AnreOpamdeckas M TPUTOHOMETpHUYEcKass (OpMBI  3amucu
KOMIUIEKCHOTO 4ucia. Apu@MeTHuueckue omepanuu ¢ KOMIUIEKCHBIMU uuciamu. M3o0pakeHue
KOMIUIEKCHBIX YHMCEJ Ha KOOpAMHATHOM muiockoctu. Popmyna Myaspa. KopHu n-oil crenenu u3
KOMIUIEKCHOTO uucia. [IpuMeHeHMe KOMIUIEKCHBIX 4HCed MJIs pellieHus (QU3UYeCKUX U
F€OMETPUUECKUX 3aj1au.

YpaBHeHHUs! M HEpABEHCTBA

CucreMa M COBOKYITHOCTb YPAaBHEHUN M HEPAaBEHCTB. PaBHOCWIIBHBIE CUCTEMBI U CHUCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C IOMOLIbI0 TPUTOHOMETPUUYECKON
OKPY’KHOCTH. PernieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLIEHUs T0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OcHOBHBIE METOZBI PELICHUS CUCTEM M COBOKYIHOCTEH palMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(MUIECKUX YPaBHEHHA.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMH.

IIpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKHUX 3aJad U 3a7a4
U3 PAa3IUYHBIX 00JaCTel HAYKU M peabHOM JKU3HU, MHTEPIIPETALUs MOTYYE€HHBIX Pe3yIbTaTOB.

DOyHKIUH U rPpauKu

I'padpuk komnosumuu ¢ynkuuit. ['eomerpuueckue oOpasbl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U IPaQUKU.

I'paduueckue MeTobl pelieHUs] ypaBHEHU U HepaBeHCTB. [ paduueckre METObl pelIeHus
3aJa4 ¢ apaMmeTpaMu.

Hcnonb3oBanue rpagukoB (QYHKUUH I HCCIEAO0BaHMs IPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Hayana maTremMaTH4yecKoro aHajamsa

[TpyuMeHeHre MPOU3BOIHOM K HCCIIENOBaHHUIO (YHKIMII HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HAYSHUH HeTIPephIBHOM (DYHKIIMH HaA OTpe3Ke.

IIpuMeHeHre NpON3BOIHOM ISl HAXO0K/ICHHSI HAWTYUILIETO PEIICHUS B IPUKIAJAHBIX 3a/1a4ax,
JUISL OTIpEIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3a1aHHOT0 (GopMyIoi niin rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MepBOOOpa3HBIX. I[lepBoOOpa3HbIE 3IIEMEHTAPHBIX
¢ynkuunit. [IpaBuia Hax0X/1€HUS TIEPBOOOPA3HBIX.

WHuterpan. ['eoMeTpudecknii CMBIC MHTETpaia. Belunciaenue onpenenéHHoro nHTerpaiga mno
dopmyne HetoroHa-Jleitbnuia.

[IpumeHeHne uWHTErpana [Uisl HaXOXKIEHUS IUIOMIAnedl IUIOCKUX Quryp u o00bEMOB
T€OMETPUYECKUX TeJl.

[Tpumepsl pemienuit nuddepeHUanbHBIX ypaBHeHHH. MaremaTnueckoe MoJeIUpOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaTbHBIX YPaBHEHUH.



ILTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYEBHOI'O KYPCA «AJI'EBPA H
HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kmaHCKOro BOCIUTAHMSA:

c(OpPMUPOBAHHOCTh ~ TPAXKJAHCKOM  MO3UIMU  OOydyaromerocss Kak AakKTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCHUHCKOIO OOILECTBA, NPEJICTaBICHUE O MaTeMaTHYECKMX OCHOBax
(GYHKIIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SIBICHUN, TMPOLELYp TpakKIaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M JIPyroe), yMEHHe B3aUMOICHCTBOBATH C COLUUAIBHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKTAHCKONW HMICHTUYHOCTH, YBRKEHHUS K IMPOIUIOMY U
HACTOAIIEMY POCCUUCKONW MaTeMaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHXKCHHUSAM POCCHUUCKUX
MAaT€MaTUKOB U POCCUMCKON MATEMAaTUUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ATUX JIOCTUIKEHUHN B IPYTUX
HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHE JYXOBHBIX LIEHHOCTEW POCCHUHCKOTO Hapojaa, cOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsI, STUUECKOTO MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKEHUN HAYKH
U IeATEIbHOCTHIO YUEHOTO, OCO3HAHHE IMYHOTO BKJIA/a B IOCTPOCHHE YCTOMYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

9CTECTUYCCKOC OTHOIICHHUE K MHPY, BKIIOYad 3CTCTUKY MATCMATHYCCKUX BaKOHOMepHOCTCﬁ,
O0OBEKTOB, 3ajay, pPELICHWH, PacCyXXICHHUM, BOCHPUMMYMBOCTH K MaTEMAaTHYECKHM acleKTam
PAa3JIMYHBIX BUAOB UCKYCCTBA,

5) ¢pu3uuecKoro BOCIMTAHUSA:

c(OpMHPOBAHHOCTh YMEHUS NMPUMEHATh MaTeMaTUYeCKHe 3HaHUsl B MHTEpecax 370pOBOro U
Oe3omacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO (3J0pOBOE MUTAHUE,
cOaraHCUPOBAHHBIN PEXHUM 3aHATUN U OTAbIXA, PEryysipHas Gu3nuecKas akTUBHOCTb), (PU3NUYECKOE
COBEPUIEHCTBOBAHUE MIPH 3aHITHUSIX COPTUBHO-03/J0POBUTEIBLHON NESTEIBHOCTBIO;

6) TPy10BOT'0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHUE IEHHOCTH TPYAOIIOOHs, MHTEPEC K Pa3IUYHBIM cdepam
npo(ecCHOHANFHOM NeATeIbHOCTH, CBA3aHHBIM C MAaTEeMAaTHKOW W €€ MPUIOKEHHUSIMH, YMEHUE
COBEPINIAaTh OCO3HAHHBIN BBIOOpP OyyIIel npodeccur U peaau3oBbhIBATh COOCTBEHHBIC KU3HEHHBIC
TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTH4YecKOMY OOpa3oBaHHIO M camMO0Opa3oBaHUIO Ha
MPOTSHDKEHUH BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIIEHWU MPAKTHUYECKUX 3aad
MaTEeMaTUYeCKOW HaIlpaBJIE€HHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIHTAHHUS:

C(l)OpMI/IpOBaHHOCTI) JKOJOTHUECKOU KYJbTYPBHI, IIOHUMAHUEC BIIMAHUA COUAJIBHO-
HDKOHOMHMYECKUX TMPOIECCOB HAa COCTOSHUE TPUPOJAHOM M COI[MAILHOW CpEIbl, OCO3HAHHE
r100abHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM, OpUEHTAIIMS Ha MPUMEHEHHE MaTeMaTHYECKUX
3HAHUU JUIs PEIICHUs 3a/1a4 B 00JIaCTH OKPYXKAFOIIEH Cpelibl, INIAHMPOBAHUE MOCTYIKOB M OIICHKU
MX BO3MOXHBIX ITOCJIEICTBUM JIJIs1 OKPYXKAIOIIEH CPENIbL;

8) HEeHHOCTH HAYYHOT0 MO3HAHMS

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKH U OOIIECTBEHHOMN MPAKTHKH, TOHUMaHHE MaTeMaTHYECKON HAyKH Kak Cepbl 4eoBeUeCKOi
JeATEILHOCTH, 3TAIOB €€ Pa3BUTHS W 3HAUUMOCTH JIJIs Pa3BUTHUS [IMBUIIN3AIMH, OBJIaICHHE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyIbTypod KaK CpeJACTBOM IIO3HAHHS MHpa, TOTOBHOCTH
OCYIIECTBIIATH MPOEKTHYIO U MCCIEOBATEBLCKYIO ICITEIBHOCTh HHINBHUIAYATIBHO U B TPYIIIIC.



METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeicTBuA:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC TPU3HAKM MATEeMAaTHYECKUX OOBEKTOB,
HOHATHUH, OTHOIIEHUI MeXAy NOHATUAMU, (HOPMYyIUPOBATh ONPEEICHHs TIOHATHH, yCTaHABIUBATD
CYIIECTBEHHBIN MpPHU3HAK KIacCU(UKAIMK, OCHOBAHUS il 0O0OOIICHUS M CPAaBHEHHS, KPUTEPHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (OPMYJIHPOBATh M MPEeoOpa3OBHIBATH CYXKACHUS: YTBEPIAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISBIISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TNPOTUBOpeunsi B (hakrax,
JAHHBIX, HAOIIOIEHUAX U YTBEPKIACHUAX, ITpelaraTb KpUTEPUH JIJIs BBIBICHUS 3aKOHOMEPHOCTEN
Y IPOTUBOPEYHIA;

JIeJIaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUN (IpsMbIe U OT
IPOTUBHOI0), BBICTPAWBAaTh apPryMEHTALUIO, [PUBOAUTHL IPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBObI;

BbIOMpaTh CrOCO0 peleHus yueOHOU 3aaauu (CpaBHMBATh HECKOJIBKO BapUAHTOB PELIEHUS,
BbIOMpATh HanOOJIee NOAXOAAIIMM ¢ YIETOM CAMOCTOSITEIbHO BBIJEICHHBIX KPUTEPHEB).

Ba3oBrblie uccienoBarebLCKue AeiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUs, (OPMYIHUPOBATH
BOMPOCHI, (UKCUPYIOIIHE TMPOTUBOpPEYHE, MPOOJIeMy, YCTaHaBIMBATh HCKOMOE U JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIIHI0, MHCHHE;

HpOBOI[I/ITB CaMOCTOATCIBbHO CHJIaHHpOBaHHI:IfI BKCHCpI/IMCHT, HUCCIICOIOBAHUC 110
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKOro OOBEKTa, SBJICHUS, MPOIECcCa, BBISBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENILHO (DOPMYJIUPOBaTh OOOOIICHHUS W BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO
HAOJIIOICHHUS, UCCIICIOBaHMS, OICHUBATh JOCTOBEPHOCTHh MOJYYEHHBIX PE3YJIbTATOB, BBHIBOJIOB U
0000I1IEeHMI;

HpOFHO?;I/IpOBaTI) BO3MOKHOC paSBI/ITI/Ie Hpouecca, a TaK»K€ BbIABUI'aTh HpeI[HOHO)KeHI/IH O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH AeUINTH MHDOpPMALMK, JaHHBIX, HEOOXOANWMBIX JUIsl OTBETa Ha BOMPOC U JUIS
pEILIeHNUs 3a]a4H;

BbIOMpaTh  MHQOpPMAIMIO M3  MCTOYHMKOB  pAa3IMYHbIX  THUIOB, aHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaTb W  HWHTEPHPETHPOBATh HWHGPOPMALMIO pa3IMYHBIX BHJIOB U (opMm
MpeJICTaBICHHUS;

CTPYKTYPUPOBaTh MH(POPMALINIO, MPEJCTABIATh €€ B Pa3UYHbIX (OpMax, WILIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH MO CAMOCTOSATENBHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHMBepcaIbHbIe yueOHbIe AeiicTBUSA

Oo0wmenue:

BOCTIIPUHUMATh W (DOPMYIHUPOBATh CYXKACHUS B COOTBETCTBHHM C YCJIOBUSAMHU W LEISIMU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOKO TOYKY 3pPCHHA B YCTHBIX W NHCBMCHHBIX
TEKCTax, JaBaTh MOSCHEHUS M0 X0y PEIICHHUs 33a/]a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN PEe3yIbTarT;

B Xozie OOCYXIEHHs 3adaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI, MPOOJIEMHI,
pemaeMOI‘/'I 3ala4i, BBICKA3bIBATL HUACHU, HALICJICHHBIC Ha ITOUCK PCHICHUSA, COIIOCTABJIIATH CBOH



CYXKJIEHUS C CYXJCHUSMH IPYTUX YYAaCTHHUKOB JHAIOra, OOHAPYXKHMBATh PAa3U4Me M CXOJACTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIUPOBATH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

IPEJICTaBIISITh PE3YJNbTaThl PELICHMs 3aJauyd, 3KCIEPUMEHTa, MCCIEN0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOopMaT BBICTYIUICHUS C Y4ETOM 3a/1ay Mpe3eHTalud U 0COOeHHOCTEeN
ayJIUTOPUHU.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHbIC y‘leﬁHLIe JelcTBUA

Camoopranmusanus:

COCTaBJIATh IUJIaH, AJNTOPUTM pELICHUs 3a7ayd, BbIOMpPaTh CHOCOO pemeHus ¢ y4€ToM
UMEIOIIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMH II03HABATEJILHOW pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUH U
MBICIUTENBHBIX MPOLECCOB, UX PE3YyIbTAaTOB, BIAJETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipouecca 1 pe3yJibTaTa pelIeHUs] MaTeMaTH4eCKON 3a/1a4H;

IpEIBUIETh TPYIHOCTHU, KOTOpPHIE MOTYT BO3HMKHYTH IIPH pEIICHUM 3a/add, BHOCUTHb
KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3y/bTaTa LEJIU U YCIOBUAM, OOBSICHATH MPUUUHBI JTOCTUKEHUS
WIM HEJIOCTHKEHUS pPe3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, JaBaThb OLIEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHMMAaTh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHON pabOTHl HpU
pelieHMH y4eOHBIX 3ajgady, IPUHMMATh LEJlb COBMECTHOH JESATEIbHOCTH, IUIAHUPOBATH
OpTaHM3aIMI0 COBMECTHOH pabOTHI, paclpeneisaTh BHIBI padOT, JOrOBapuBaTHCSA, OOCYXKIATh
Ipolece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B TPYNINOBBIX (opmax paboTsl (0OCYXkaAeHHs, OOMEH MHEHUH, «MO3rOBbIE
IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh PAOOTHI U KOOPJMHUPOBATH CBOU JEHCTBHS C IPYTUMU
WIeHaMH KOMaH/bl, OLEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy obydenuss B 10 kjaacce oOydaromuiicss TOMYYUT CIEAYIOIIUE TMPEAMETHBIE
pe3yabTaThl MO OTAEITBHBIM TeMaM paldodueil mporpaMMbl yuyeOHOTO Kypca «Aniredpa W Hadama
MaTeMaTHYECKOT0 aHalIu3a:

Yucsia v BbIYUCICHUA:

CBOOOJHO OMNEpUPOBATH IMOHATUSMU: palMOHAIbHOE YHCIO, OECKOHEYHas IMephoaudecKas
JpoOb, MPOLEHTHI, UPPALMOHATBHOE YHUCIIO0, MHOXKECTBA PAIllMOHAIBHBIX U JIEHCTBUTEIBHBIX YUCET,
MOAYJb AEUCTBUTEIBHOTO YHACIA;

OPUMEHATHh APOOH W MPOLEHTHI Ui pEeIIeHUs] MPUKIAJHBIX 3a/lad M3 PasIMYHbIX OTpacien
3HAHWM U peasbHOM )KU3HU;

OPUMEHATh NPUOMKEHHBIC BBIUMCICHUS, NpPABUIA OKPYIJICHHS, NPUKUAKY U OIEHKY
pe3yJibTaTa BEIYUCIICHU;

CBOOOJTHO ONEpUpPOBaTh IOHATHEM: CTENEHb C IeJbIM I[oKa3aTeJeM, HCIOJIb30BaTh
HOAXOAAIIyI0 (OpMy 3amMcu JeWCTBUTENBHBIX YHCEN IS pPELIeHHs MPaKTHYeCKHX 3ajady |
MIPEACTABIICHUS JAHHBIX;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATYpaIbHOM CTENEeHH;

CBOOOJHO OTIEPUPOBAThH MOHATHEM: CTEIIEHb C PAIIMOHAIBHBIM ITOKa3aTelNeM;

CBOOOJTHO ONEpUpPOBAaTh MOHATUAMHU: JIOTapudM dKciaa, OECITUYHBIE M HaTypalbHbIE
JorapudMmebl;



CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;
OTIEpPHPOBATH MOHATHIMU: APKCUHYC, APKKOCHHYC M apKTaHT€HC YHCIOBOTO apTyMEHTA.

ypaBHeHHH H HEPABCHCTBA:

CBOOOJTHO ONEpPUPOBATh TMOHATUAMHU: TOXAECTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCUIIbHBIC
YPaBHEHHUs U ypaBHEHUA-CICICTBUS, PABHOCWIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3IMYHbIe METOJbl PEIICHHs pPAlUOHAIBHBIX W JPOOHO-pallMOHAIBHBIX
YPaBHEHHUH, IPUMEHATh METOJ, MHTEPBAJIOB Ul PEILIECHUS HEPABECHCTB;

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: MHOTOWIEH OT OJHOW MEpPEeMEHHOH, MHOTOWICH C
HEeNBIMUA KO PHUIMEHTaMU, KOPHU MHOTOWIEHA, TPUMEHSTH JIeJIEHHE MHOTOYJICHa HA MHOTOWIEH C
0CTaTKoOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJHO  OMNEPUPOBATH TMOHATHUAMHU: CHUCTEMa JIMHEHHBIX ypaBHEHUH, MaTpuIla,
ONpEeACIUTENb MaTpullbl 2 X2 W €ro TEOMETPUYECKUH CMBICI, HCIOJIB30BATh CBOWMCTBA
onpeaenuTenss 2 X 2 g BBIYKUCIEHUS €ro 3HAu€HUs, NPUMEHATh ONPEACIUTENN Uil PEIICHUs
CUCTEMBI JIMHEHHBIX YPABHCHWM, MOJENIMPOBATh PEAIBHBIE CUTyallud C IOMOLIBIO CHCTEMBI
JIMHENHBIX YPaBHEHUM, UCCIEA0BATh IOCTPOCHHBIE MOEIIH C TIOMOIIBIO MaTPUIL] U OIIPEIEIUTENEH,
MHTEPIPETUPOBATH ITOIYYECHHBIN PE3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMHU JUIs peoOpa30BaHUsl BhIPAXKEHU;

BBINOJIHATH MPE0OPa30BaHMsI YUCIOBBIX BBIPAXKEHUH, COIEpKAIUX CTEIEHU C pallMOHAIBHBIM
IIOKA3aTeNeM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJis MpeoOpa3oBaHUsl JOrapu(pMHUUECKUX BbIPAXKEHUI;

CBOOOJHO ONEpUPOBaTh NOHITUAMU: UPPALMOHATIbHBIE, [1I0KA3aTEIbHbIE U JIOrapU(PMUUIECKUE
YPaBHEHHUs, HAaXOAUTb HMX PELICHUS C IOMOILBIO PaBHOCHUIIBHBIX IEPEXOJOB WM OCYILECTBIIAA
IIPOBEPKY KOPHEW;

OPUMEHATh ~ OCHOBHBIE  TPUTOHOMETpHUYecKue  (GopMmysbl  uid  [peoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO  ONEpUPOBaTH IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, IMPUMEHSTh
HeoOxoauMble (POPMYJIbI 711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICIUPOBATh pPealbHbIe CUTyallul Ha SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA II0 YCJIOBHIO 3aJa4dd, HCCIEN0BaTh IOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM
anmapara ajnreOpsbl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: (QYHKIMS, CMOCOOBl 3afaHusl (QYHKIUH, B3aUMHO
oOpatHble (DYHKIMHM, KOMIO3MLIMA (QYHKUUH, rpaduk (YHKIHMH, BBINOJHATh 3JIEMEHTApHbIE
npeoOpazoBanus rpaduKoB PyHKIINH;

CBOOOJTHO OMNEpUpOBaTh MOHATUAMHU: OOJACTh OIpPENeNIeHUs] M MHOXECTBO 3HAYCHHUH
byHKIMY, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPUPOBATH TMOHATHAMM: YETHBIE M HEYETHbIE (QYHKLUUHU, IEPUOANYECKHE
(GYHKINU, TPOMEKYTKM MOHOTOHHOCTH (QYHKIMH, MAaKCUMyMbl W MHUHUMYMBI (QYyHKIIWH,
HauOoJIbIIIee M HaUMEHblIIee 3HaYeHNEe (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO OIEPHUPOBATH TMOHITHUSAMHU: CTENeHHAs (YHKIUS ¢ HaTypaJbHBIM H  IIEITBIM
nokasareseM, rpaduk CTeneHHON (YHKIIMK ¢ HaTypalbHBIM U LIEJIBIM MoKa3aTeaeM, rpaduk KOpHs
N-o#f cTeneHn Kak GyHKIMH 0OpaTHOM CTETIEHN C HATYPaJIbHBIM ITOKa3aTeIeM;

ONEepUpOBATh TMOHATUSAMH: JIMHEHHAas, KBaJpaTW4yHas M JAPOOHO-IMHEHHAas QYHKUIUH,
BBITTOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJTHO ONEpPHpPOBATh MOHATUSAMH: IOKa3aTeslbHas M Jorapupmuueckas (yHKIHH, UX
CBOIiCTBA M TpadMKH, HCIIOIB30BATh UX TPAQUKH TS PEIICHHs] YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMHU: TPUTOHOMETPUYECKAss OKPYXHOCTb, OIpeeTIeHHe
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIIOBOTO apryMEHTa;

UCMOJIb30BaTh TpapuKu (YHKUMH I MCCIEAOBAaHMS IPOLIECCOB U 3aBUCUMOCTEH mpu
pelmIeHnH 3a/1a4 W3 APYTruX YYeOHBIX INPEJIMETOB WM pPEallbHOW JKU3HHU, BBIpAXKaTh (OpPMYITaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMM;

Hayana MaTeMaTH4eCKOr0 aHAJIN3A:



CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: apu(METHUYECKass M TeOMEeTpUYecKas IPOrpeccus,
0eCKOHEUHO YOBIBAIOIIAsl T€OMETpPUUECKasl MPOrpecchs, JTUHEWHBIH M 3KCIOHEHLIMANbHBIM pOCT,
(bopMyIa CI0XXHBIX MPOLIEHTOB, UMETh NIPECTABICHNUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUH ISl PELICHMS] PEAJIBHBIX 331a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpUPOBaTb  IMOHATHSMU:  IIOCIEIOBAaTEIBbHOCTb,  CIIOCOOBI  3aJaHus
IIOCJIE0BATENBHOCTEN, MOHOTOHHBIE U OIPAaHUYEHHBIE IIOCIEN0BATEIBHOCTH, IIOHUMATh OCHOBBI
3apOXKJCHUS MAaTEMaTHYECKOT0 aHAIN3a KaK aHalIN3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: HENpepbIBHbIE (DYHKIMM, TOYKM pa3pbiBa Ipaduka
¢GyHKIMH, aCUMOTOTHI Tpaduka QyHKIIH;

CBOOOJHO ONEpUPOBATh MOHATHUEM: (YHKLUS, HENpPEepbIBHAsT Ha OTPE3Ke, IPUMEHSThH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH sl pEIICHHs 3a/1a4;

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: IIEpBasi U BTOpasi IPOU3BO/IHbIE (DYHKIIMHU, KacaTesIbHas
K rpaduKy QyHKIHH;

BBIUUCIIATh IPOU3BOJIHBIE CYMMBI, IPOM3BEACHUS, YACTHOIO U KOMIIO3UIUH JIBYX (DYHKIIHH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICIT IPOU3BOJHOM JUIsl pELICHUS 3a1au.

MHoskecTBA M JIOTHKA:

CBO6OI{HO 0H€pI/IpOBaTI) IIOHATHUAMU: MHOXKECTBO, onepam/m HaJg MHOXXCECTBaMU,

HCIIOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIN ammapar JJisl ONKMCaHUs pPeajbHbIX IPOILIECCOB U
SIBIICHHUI, TIPU PEIICHUH 33249 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJAHO OMEpUpOBaTh TMOHATUSMHU: OIpeNeJeHHe, TeopeMa, YpaBHEHHE-CIEICTBUE,
CBOMCTBO MaTEMaTUYECKOT0 0OBEKTA, JOKA3aTEIHCTBO, PABHOCHIILHBIC YPABHEHUS U HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOydaromuiics MOJYYUT CIEAYIOLIUE TPEAMETHbBIE
pe3yabTaThl MO OTIEIBHBIM TeMaM paboueil mporpamMmbl y4eOHOTO Kypca «AnredOpa W Hadana
MaTeMaTHYeCKOro aHaJIN3a»:

Yuciaa 1 BBIYMCIEHUS:

CBO6OI[HO Ol'IepI/IpOBaTB IIOHATUAMU . HaTypaJ'II)HOC " 11€JI0€ 4YHCJI0, MHOXXECTBA HaTypaJ'[BHBIX
U LEJIbIX YMCEell, UCIO0JIb30BaTh NMpHu3Haku aenuMocTH menbix uncen, HOJ[ u HOK narypanbHbIx
yycen JUIs PEICHUs 3a1a4, IPUMEHATh anroput™ EBkinaa;

CBOOOJHO OMEPUPOBATH MOHSATUEM OCTAaTKa MO MOMAYIIO, 3alUCHIBATh HATypalbHBIE YHCIIA B
paanqu,Ix IIO3UIIMOHHBIX CUCTEMAX CUHCIICHUA,

CBOOOIHO OTEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMILIEKCHBIX YHCEl,
IPEJICTaBIISITh KOMIUIEKCHBIE YHCIIa B aNre0panyeckoil 1 TPUrOHOMETPpUUYECKOil (hopMe, BBIIOIHATh
apudmeTHyecKre onepali ¢ HUMU U H300pakaTh Ha KOOPANHATHON TIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:

CB06OI[HO OIICPHUPOBATH IMMOHATUAMU: UPPALUOHAIBHBIC, TTIOKA3aTCIIbHBIC U HOFapI/I(l)MI/I‘IeCKI/IG
HEPaBEHCTBA, HAXOAUTh UX PEILICHUS C IIOMOIIBIO0 PABHOCWIBHBIX IIEPEXO/O0B;

OCYIIECTBIISATH OTOOp KOPHEW MPH PEIIEHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJTHO  ONEPUPOBAaTH IMOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IMPUMEHSThH
H606X0,ZII/IMI)IG (1)OpMYJ'II)I JJI1 pECICHUA OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKHUX HCPABCHCTB,

CBOOOJTHO ONEpUPOBATh MOHATHUSAMM: CHCTEMa M COBOKYIHOCTh YPAaBHEHUI M HEpaBEHCTB,
PaBHOCHUJIIBHBIC CUCTEMbI U CUCTEMBI-CIICACTBUA, HAXOJUTh PCIICHUSA CHUCTEMBI U COBOKyrIHOCTCﬁ
palMOHATIBHBIX, UPPALIMOHATBHBIX, TOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pewmiatb  palMOHaJIbHBIE, HPpPALMOHAIbHBIE, IOKa3aTelbHble, JoOrapugMuyeckue u
TPUTOHOMETPHUYCCKUEC YPABHCHUA U HEPABCHCTBA, COACPIKAINNUEC MOAYJIN U MMApPaMCTPHI,

OPUMEHSATH Ipaduuyeckue METO/bl Ul PelIeHUs YpaBHEHUH U HEPaBeHCTB, a TaKXke 3a]ad C
napamMeTpamu;

MOJICIUPOBATh pPeajbHbIe CUTYyallul Ha SI3bIKE ajlreOphl, COCTABIATh BBIPAXKEHUS, ypaBHEHUS,
HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3aJadd, MCCIENOBAaTh IIOCTPOCHHBIE MOJENH C
UCIIOJIb30BaHUEM amnapaTa ainredpbl, MHTEPIPETUPOBATh MOJIyUYEHHBIN pe3ybTar.

DyHKIUHA U IPaPUKH:



CTpOUTH TpaUKH KOMIO3UIMH (YHKLIUN C TOMOIIBIO JIEMEHTAPHOTO MCCIEOBAaHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;
CTPOUTH T€OMETPUYECKUE 00pa3bl ypaBHEHUI 1 HEPABEHCTB HAa KOOPIAMHATHOMN TIOCKOCTH;
CBOOOJTHO OTIEpUPOBATH MOHATHSAMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITHH;
OPUMEHATH QYHKIMH 11 MOACTUPOBAHUS U CCIEIOBAHNUS PEATBHBIX IPOLIECCOB.

Hayana MaTeMaTH4eCKOr0 aHAJINU3A:

UCIIOJIb30BaTh IPOU3BOHYIO I UCCIIEIOBAaHUS (PYHKIIMH HA MOHOTOHHOCTh M SKCTPEMYMBI,
HAXOJIUTh HaNOOJIbIIICe U HAMMEHbBIIIeE 3HaUCHUS (DYHKITMH HENPEPHIBHOW Ha OTPE3KE;
UCIIOJIb30BaTh MPOU3BOAHYIO Il HAXOXKICHUS HAMIIYUYIIETO PEIICHUS B MPHUKIAIHBIX, B TOM
YHCIIEe COIMAIbHO-3KOHOMUYECKHX, 3a/1a4ax, JUIsl ONpeeNieHHs] CKOPOCTH U YCKOPEHUs Ipoliecca,
3alaHHOTO0 (pOopMYJTOi MK rpaduKoM;
CBOOOZHO OIEPHPOBATH MOHSATHSAMH: MEPBOOOpPA3HAsI, ONMPEACIEHHBI WHTETpall, HaXOIUTh
NepBOOOpa3HbIC 3JEMEHTAapHBIX (YHKIMA M BBYHCIATH HHTErpan 1o ¢opmyne HeroToHa-

JletiOnuma;

HaxoAuTh IJIOMAaau IINIOCKUX (1)I/Il"yp 1 00BEMBEI TEJI ¢ IIOMOIIBIO MHTEIPAJia,

UMETh TPEICTABICHHE O MaTEeMAaTHYECKOM MOJCITUPOBAHUN HA TPHUMEpPE COCTaBICHUS
muddepeHIMaTbHBIX YPaBHEHHI;

pemathk NPUKIAJIHBIE 337a4d, B TOM YHCIE COIMAILHO-YKOHOMHYECKOrO U (PH3UYecKOoro
XapakTepa, CPeICTBAMH MAaTeMAaTHYECKOTO aHAIH3a.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne | HamMmeHoBaHuUe pa3esioB u BocnurareanHblie Koan4yecTBO 4acoB DJIeKTPOHHbIE
I/ | Tem mporpamMmbl 3a1a4M U3 padouei scero | xomrpon | mpaxti | (WHPPOBLIE)
1 NMPOrpaMMbl BHEIC - o0pa3oBaTeJIbHbIC
BOCIIUTAHUA pabotsl | paborer | PECYPCBI
1 MHO0k€eCTBO IEHCTBUTENIBHBIX (dhopMupoBaHue 24 1 0 VYuu. Py,
qucell. MHOTOYJICHEL. MOTHBAllUM MU3YYECHUS C6epKHaCC,
PaunonanbHble ypaBHEHUS U MaTeMaTHKH, AKnacc, POLI
HepaBeHCTBA. CUCTEMBI
. . TOTOBHOCTb u
JUHENWHBIX YpaBHEHUH 5
I HOCTh
2 @OYHKIMH U TPadUKH. CHOCOLHOC 14 1 0 VYuu. Py,
Crenennas QyHKIMs ¢ nesipiv | YI1aWnXes K Coepkiacc,
MoKas3aTrejieM CaMOpPa3BUTHUIO, SKnacc, POII
3 Apudmernueckuii KOpeHb n- MIOCTPOECHUIO 16 1 0 VYuu. Py,
0ii cTeneHu. VIppalnoHanbHble | pHIuBHIyalbHON Coepxkiiacc,
YpaBHEHUs. TPAEKTOPHH H3ydeHHS AKnacc, POII
4 [oxa3zatenbHast GyHKIIHSL. npenMeTa; 10 1 0 VYuu. Py,
[Toka3zarenpHBIE ypaBHEHUS ’ Coepxkiacc,
dopmupoBanue y SKnacc, POIII
5 | Jlorapudpmudeckas QYHKIMA. | yyammxcs 18 1 0 Vuu. Py,
JlorapudmMuueckue ypaBHEHUS | ¢riocoBHOCTH K Cobepxkracc,
OpraHU3aluH CBOCH AKnace, POII
6 Tpuronomerpuueckue y4eGHOM gesTenpHOCTH | 22 1 0 VYuu. Py,
BBIPKEHUS M YPAaBHEHHS I0CPELCTBOM OCBOCHHSI Coepxkiacc,
JINYHOCTHBIX, AKnace, POII
7 ITocaemoBaTeILHOCTH U MO3HABATEIbHBIX, 10 1 0 Vun. Py,
Hporpeccnun PETYJISITUBHBIX U Cbepxkuace,
KOMMYHHUKAaTHUBHBIX SKnace, POII
8 HenpepwiBHble GyHKITHH. YHHBEPCATBHBIX 20 1 0 VYuu. Py,
HpOI/ISBOI[HaSI yLIe6HBIX IEACTBUI C6ep1<nacc,

SKnacc, POII




[ToBTOpenue, o6odIIeHNE, ¢dopmupoBaHue 4 2 0 VYuu. Py,
crucTeMaTu3alus 3HaHUI MpPEJICTaBICHUMN O Coepxkitacc,
MaTEeMaTHUYECKOM SI3BIKE SKnacc, POII
O011ee KOJIMYECTBO YACOB 110 136 10 0
nporpamme
11 KJIACC
Ne | HammenoBanue pa3nenoB 1 | BocnurareibHble KosaunyecTBo 4acoB JJIeKTPOHHbIE
II/n | Tem nporpaMmmbl 3aja4yu U3 padoyei (uudposBbie)
BCECro KOHTPOJI IpaKTUu4ie
NPOrpamMmbl o0pa3oBaTe/bHbIe
bHBIC CKHEC
BOCIUTAHUS paGotsi | paGors: | PECYPCBI
1 HccnenoBanue GyHKIMH C ¢dbopmupoBaHue 22 1 0 VYuu. Py,
MIOMOIIIBIO TIPOM3BOTHON MOTHUBALUK H3yICHUS Coepxiacc,
MaTeMaTuKy, AKmacce, POII
2 [TepBooOpa3Hast U UHTETPAT | TOTOBHOCTD U 12 1 0 VYuu. Py,
CHOCOOHOCTD ydaIuXCs Coeprunace,
K CaMOpPa3BUTHIO AKnace, PO

3 I'padpuxu ’ 14 1 0 Vun. Py, Coepkiacc,
TPUTOHOMETPHUYECKUX TIOCTPOCHHIO AKnace, POLI
DyHKIHiL. WHIUBUIYTBHON
Tpuronomerpuyeckue TPAEKTOPUH H3YUCHUS
HEPaBEHCTBA peIMeTa;

4 HppaunonaibHele, b 24 1 0 Vuau. Py, Coepxiacc,

OpPMHUPOBaHUE
IOKa3aTeJIbHbIC U ap 11 y SKmacc, POII
UXCsl

norapudmuueckue yHai
CIIOCOOHOCTH K

HepapelvTia OpraHu3alKu CBOEH

5 KommiekcHbie uncna p SHoi H 10 1 0 Vuu. Py, Cbepkiacc,

yueOHO! JesITeNbHOCTH SIKnace, POIII
MTOCPEJICTBOM OCBOCHHUS

6 HarypanbHble u memnbie JIHYHOCTHBIX, 10 1 0 ;[III?; Py, Egﬁljmacc,
aucna MI03HABATEIbHBIX, ace,

7 CucreMsl palluOHaJIbHBIX, PEryISTHBHBIX 1 12 1 0 Vuu. Py, Coepkiace,
UPPAMOHATBHBIX KOMMYHHKaTHBHBIX AKnace, POLI
MOKAa3aTeNbHbBIX U VHHBEPCATBHBIX
JIOrapHpMIICCKHX y4eOHBIX AeWCTBUN
YpaBHCHHHU ¢dbopmupoBaHue

3 3 MPEJICTaBICHUMN O 16 1 0 ——e

aJlauu C mapameTpaMu MATEMATHUCCKOM SI3BIKE qu. Py, Coepkiacc,
SKnacc, POII

9 [ToBTOpeHue, 06001ICHNE, 16 2 0 Vuu. Py, Céepkiacc,
cucTeMaTu3aius 3HaHui SKnacc, POIII
OO0mmee KOJIMYECTBO YACOB 136 10 0
1o nporpamMme

MOYPOUYUHOE INIJTAHUPOBAHUE
10 KJIACC

Ne TeMa ypoka KOJIMY€CTBO YaCOB 3JIEKTPOHHBIE

n/n BCEro | KOHTPON | IPaKTUYeC uudposbie

6.1 bHBIE KHe o0pa3oBaTe/IbH

oK paboTsl paboTsl ble pecypebl

a




Cucrempl JJUHEHbIX YpaBHeHUu#l (24 4./ 12 6/10K0B)

1. MHoOkecTBO AelCTBUTENbHBIX Ynce]l. MHOro4wieHbl. PannonaJbHble ypaBHEeHHSI M HEPABEHCTBA.

1 MHOXeCTBO, oneparuy HaJ MHOKECTBAMH B MX 2 0 0 Vuu. Py,

cBoiicTBa. J{narpamMmel Diinepa-Benna Cbepxiace,
SKnacc, POII

2 [IpumeHeHne TeOpETUKO-MHOKECTBEHHOT O anmapaTa Juis | 2 0 0 Vuu. Py,

peueHus 3aaay. Coepxkiacc,
SIKnacc, POIII

3 PanmonaneHbie ynciia. OOBIKHOBEHHBIE U IECTHUHBIC 2 0 0 Vuu. Py,

Ipoou, IPOIEHTHI, 0ECKOHEYHBIE TICPUOUYECKUE APOOH C6epxkiacc,
SIKnacc, POIII

4 [Tpumenenue apodeii U MPOIICHTOB IS PEIICHUS 2 0 0 Vuu. Py,

MPUKJIAIHBIX 33724 Coepxiacc,
SIKnacc, POIII

) JleficTBUTENbHBIE YKCIIA. PALIUOHATIBHBIE U 2 0 0 Vuu. Py,
UppalroHalbHble yKncia. ApudmMeTnyeckue onepamnmu ¢ Cobepriacc,
JEHCTBUTEIbHBIMYA YU CIIAMU. MOIYJIb IEHCTBUTEIBHOTO SKnace, POII
quciia ¥ ero cBoicTBa. [IpubnmkEéHHbIe BEIUMCICHHUS,

IIpaBWJIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKa pe3yJibTara
BBIYMCIICHUIN

6 OCHOBHBIE METO/IbI PEIIEHUS LIETBIX U APOOHO- 2 0 0 VYuu. Py,

paloHaIbHBIX YPABHEHHI U HEPABEHCTB C6epxiacc,
SIKnacc, POIII

7 MHorowieHsl OT OAHON nepeMeHHou. [lenenue 2 0 0 VYuu. Py,

MHOI'O4YIEHAa Ha MHOTOYJIEH C OCcTaTKOM. Teopema besy Cbepxiacc,
SIKnacc, POII

8 MHorouieHsl ¢ 1eiabiMu Kodddunuenramu. Teopema 2 0 0 Vuu. Py,

Buera. Pemienne cucreM TMHENHHBIX YPAaBHEHUI Cobepxacc,
SIKmacc, POII

9 Martpuua cucTeMbl JIMHEWHBIX YPaBHEHUM. 2 0 0 VYuu. Py,
Ornpenenurens MaTPUILLI 2X2, €r0 T€OMETPUIECKUN Coepxiace,
CMBICJI U CBOMCTBA; BBIYMCIIEHHUE €0 3HAYCHMS AKnace, POII

10 | IIpumeHeHue onpeaeTuTeNs A PEIICHUS! CUCTEMBbI 2 0 0 Vuu. Py,
JIMHEWHBIX YPAaBHEHUHN Cobepxuace,

SIKnacc, POIII

11 | Pemenue mpuUKIaHBIX 33724 C TOMOIIBIO CHCTEMBI 2 0 0 Vuu. Py,

JIMHEWHBIX YPABHEHUHN Cobepxuace,
SKnacc, POIII

12 | O6061menue Temsl: "PannoHanbHble ypaBHEHUS U 2 1 0 Vuu. Py,
HepaBeHCTBa. CHCTEMbl TIMHEHHBIX YpaBHEHHUH" Coepxacc,
KonTposbHas padora Ne 1 AKmace, POLI

2. ®ynkuuu u rpadpuxu. CrenenHas GpyHkius ¢ nejsiM nokaszareiem (12 4./ 6 6;10k0B)

13 | ®yuknwms, crnocoOb! 3anaHus GyHKIMH. B3auMHO 2 0 0 VYuu. Py,
obparnbie pynkuun. Komnosumus ¢pyukmuii. ['paduk Cbepxiace,
GyHKIMHU. DlIleMeHTapHble MpeoOpa3oBaHusl rpapUKoB AKmace, POII
(GyHKIHH.

14 | O6nmacTh onpeescHUS ¥ MHOXKECTBO 3HAaYeHU QyHKIMU. | 2 0 0 Vuu. Py,
Hynu ¢pynakiuu. [IpomMexyTku 3HaK TOCTOSHCTBA. Cbepxuacc,
YéTHble n HeuéTHBIE QyHKIMH. [lepruoauueckue AKmnace, POII
¢bynkuuu. [IpoMexyTKi MOHOTOHHOCTH (YHKIIUH

15 | Makcumymbl 1 MUHUMYMBI yHKIMK. Hanbosnbiiee u 2 0 0 Vuu. Py,
HaMMEHblIee 3HaueHue (PYHKIIMH HA TIPOMEXKYTKE. Coepxuace,
Jluneitnasi, kBagpaTuuHas u ApoOHO-TMHENHAs QYHKIINU AKmnace, POII

16 | DnemenTrapHOe Hccle0OBaHNE U IOCTPOEHHE TPA(YUKOB 2 0 0 Vuu. Py,
3TUX QYyHKIUH Coepxiacc,

SAKnace, POIII

17 | Crenens c nensiM nmokaszareneMm. bunom Herotona 2 0 0 VYuu. Py,

Coepkitace,
SIKmacc, POII




18 | CrenenHast GyHKIIHS C HATYPAIBHBIM U IEITBIM 2 0 0 VYuu. Py,
nokasareneM. E€ cBoiicTBa u rpaguk C6epxkacc,
SIKmacc, POII
19 | O6o6menue Temsl: "Crenennas ¢pynkius. E€ cBoiicTBa u 2 1 0
rpaduk" KontponpsHas padora Ne 2.
3. ApudmMeTnyeckuii KopeHb n-o0ii crenenn. Uppanuonanbubie ypaBHenusi. (144./ 7 610K0B)
20 | ApudmeTrnueckuii KOpSHb HATYpaITbHON CTETICHH U €0 2 0 0 Vuu. Py,
CBOMCTBa Coepxknacc,
SIKnacc, POIII
21 | IlpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUM, COACPIKAIIIIX 2 0 0 Vuu. Py,
CTETEeHU U KOPHU Coepxiacc,
SKnacc, POII
22 | UppanuonanbHbie ypaBHeHUs. OCHOBHBIC METOIbI 2 0 0 Vuu. Py,
pELIEHHS UPPALMOHAIBHBIX YPaBHEHU Coepxkiacc,
SAKiace, POII
23- | PaBHOCHIIbHBIE TTIEPEXObl B PEUICHUH UPPALIMOHAIBHBIX 4 0 0 Vuu. Py,
24 | ypaBHeHUH Cobepkiacc,
SIKnacc, POIII
25 | CgoiicTBa u TpadK KOPHS N-0i CTENICHU KaK ()yHKITUU 2 0 0 Vuu. Py,
00paTHOM CTENEeHH ¢ HaTypaJlbHbIM [IOKa3aTeaeM Cobepxacc,
AKnace, POIII
26 | O6o06menue Temsl: "CBoiicTBa 1 rpaduK KOpHS n-01 2 1 0 Vuu. Py,
creneHu. MppanuonaneHsle ypaBHeHus" KoHTpoapHas Cobepxacc,
pa60Ta Ne3 SIKnacc, POIII
4. Mokasarenbnas Gpynxuus. [Mokaszarensnbie ypapuenus (10 4. / 5 6,10K0B)
27 | CrerieHb C pallMOHALHBIM [TOKa3aTeIeM U € CBOMCTBA 2 0 0 Vuu. Py,
Coepxitacc,
SIKnacc, POIII
28 | [lokazarenbHast pyHKIHUS, €€ cBOWCTBA U TpaduK 2 0 0 Vuu. Py,
Coepxitacc,
SIKmacc, POII
29 | Ucnonp3oBaHue rpaduka GyHKIUH I peLICHUS 2 0 0 Vuu. Py,
YpaBHEHUU Coepxknacc,
SKnacc, POIII
30 | [TokazarenpHBIe ypaBHEHUS. OCHOBHBIC METO/IBI 2 0 0 Vuu. Py,
peLICHUs NTOKa3aTeNIbHbIX YPaBHEHUM Coepxiacc,
SKnacc, POIII
31 | O6o6menue Temsl: "[lokazaTenpHast QyHKITHSL. 2 1 0
IToka3zarenbHble ypaBHeHUs" KoHTposabHas pabora Ne 4
5. JlJorapupmuueckas pynkuus. Jlorapupmudeckune ypaBuenus (18 4./ 9 6,10k0B)
32 | Jlorapudm gncna. CBoiicTBa norapudma 2 0 0 Vuu. Py,
Coepkiace,
SKnacc, POIII
33 | JlecsatuuHble U HATYpaJIbHBIE JTOTapUPMBI 2 0 0 Vuu. Py,
Coepkiace,
SIKmacc, POII
34 | IIpeoOpazoBaHUe BEIPAXKEHUH, COACPIKANIUX JTOTAPHPMBI 2 0 0 Vuu. Py,
Coepkitace,
SIKnacc, POIII
35 | Jlorapudmuueckas GyHKIHSA, €€ CBOHCTBA U rpaduk 2 0 0 Vuu. Py,
Coepkitacc,
SIKnacc, POIII
36 | Mcnonp3zoBanue rpaduka GyHKIUH I PELICHUS 2 0 0 Vuu. Py,
YpaBHEHUU Coepxkiace,
SIKmacc, POII
37- | Jlorapudpmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI 4 0 0 Vuu. Py,
38 | pemrenus morapu(hMUIECKUX YpaBHEHHHA C6epkacc,
SAKnace, POIII
39 | PaBHOCHIIBHBIC IEPEXO0/IbI B PEIICHUN JIOTAPU(DMHUIECKUX 2 0 0 Vuu. Py,
ypaBHEHUI Cobepxutace,

SIKmacc, POII




40 | O6o6uienue Temsl: "Jlorapudmudeckas GyHKIUA. 2 1 0
Jlorapudpmuuaeckue ypaBaenus" KonarponpHas padorta Ne
S)

6. TpuroHomeTrpuyeckue BbIpaskeHusi U ypaBHeHus (22 4./ 11 610Kk0B)

41 | CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIOBOTO 2 0 0 Vuu. Py,

apryMeHra Cobepxiacc,
SIKnacc, POIII

42 | ApkcuHYC, apKKOCUHYC M apKTaHT€HC YUCIIOBOTO 2 0 0 Vuu. Py,

apryMeHra Cobepxuace,
SIKnacc, POIII
43 | TpuronomeTpuueckas OKPYKHOCTb, OIIPEACIICHUE 2 0 0 Vuu. Py,
TPUTOHOMETPHUYECKUX (PYHKIUN YUCIOBOTO apryMeHTa Cobepxacc,
SIKnacc, POIII
44- | OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 4 0 0 VYuu. Py,
45 Coepkitacc,
SIKnacc, POIII
46- | [IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BBIPAKECHUN 4 0 0 Vuu. Py,
47 Coepxkiacc,
SIKnacc, POIII
48- | Pemienne TpUroHOMETPUIECKUX ypaBHEHUN 6 0 0 Vuu. Py,
50 Coepxitacc,
SIKnacc, POIII

51 | O6o06menue Tembl: "TpuroHomMeTpudecKe BoIpasKeHUs 2 1 0
U TpUuroHomerpuyeckue ypaHeHus". KonrposbHas
pabora Ne 6

7. llocaenoBareabHocTH M porpeccuu (10 4./ 5 6,10K0B)

52 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aaHM 2 0 0 Vuu. Py,
IIOCJIEI0BATEIBLHOCTEN. MeTo MaTeEMaTHYECKON Cobepxacc,
MHAYKIMUA. MOHOTOHHBIE U OTPAaHUYEHHBIE AKmace, POLI
nocJeI0BaTebHOCTH. VMicTopus aHanm3a OECKOHEYHO
MaJIbIX

53 | Apudmerndeckas nporpeccus. I eomeTpudeckas 2 0 0 Vuu. Py,
rnporpeccus Coepxkiacc,

SIKnacc, POIII

54 | beckoHe4HO yObIBaroIas TeOMEeTpUUYECKasi IPOrPeccHs . 2 0 0 Vuu. Py,
CyMMa GeckOHEYHO YOBIBAIOIIEH T€OMETPUUECKON Coepxiacc,
IPOrpeccruu SAKnacc, POII

55 | JIuHeWHbIN 1 HKCIIOHEHIIUATBHBIN pocT. Hucso e. 2 0 0 VYuu. Py,
dopmyiia CII0KHBIX IPOLEHTOB. Vcrons30Banne Cbepxiace,
MPOTPECCUU JIJIS PELIECHUS PEANbHBIX 3a]1a4 MPUKJIIATHOTO AKmnace, POII
Xapakrepa

56 | O6o6menue Temsr: "llocen0BaTENEHOCTH U 2 1 0
nporpeccun'. KoutposibHas pabora Ne 7

8. HempepoiBHble pynkuun. [lpoussoanas (20 4./ 10 6;10Kk0B)
57 | HempepsiBHbIE GYHKITUU U UX CBOIcTBA. Touka pa3pbIBa. 2 0 0 Vuu. Py,
AcuMnrToTsl rpauKkoB GyHKIUH Coepxiacc,
AKnace, POIII
58 | CgoiicTBa (hYHKITUH HEPEPHIBHBIX HA OTPE3KE 2 0 0 Vuu. Py,
Coepkitace,
SIKnacc, POIII
59 | Meron WHTEPBAJIOB ISl PEIICHUST HEPABEHCTB 2 0 0 Vuu. py
Coepxitacc
SAKnacc POII
60 | IlpumeHeHue CBOMCTB HENPEPHIBHBIX (PYHKIUH U151 2 0 0 Vuu. py
peuieHns 3a1a49 Coepxkiacc
SKnacc POII
61 | IlepBas u BTOpasi MpOU3BOAHbIE (DYHKIMH 2 0 0 Vuu. py
Coepxiacc
SAKnacc POIII
62 | OmnpeneneHne, TEOMETPUUECKUN CMBICIT POU3BOIHOMN 2 0 0 Vuu. py




Coepxiiacc
AKnacc POIII
63 | YpaBHeHue kacaTenbHOU K rpaduKy GyHKIUU 2 0 0 Vuu. py
Coepxitacc
AKnacc POIII
64 | [IpousBoHBIC AIEMEHTAPHBIX (PYHKIIHUN 2 0 0 VYun. py
Coepxiiacc
SAKnacc POII
65 | [IpousBomHasi CyMMBI, TPOU3BEACHUS, YACTHOTO H 2 0 0 Vuau. py
KOMITO3MLIUHU (PYHKIIMI Coepriacc
SAKnacc POII
66 | O606menue Temsl: "IIpousBognas" .KontponbpHas 2 1 0
pabora No 8
9. [loBTOpEeHUe, 00001IeHUE, cUcTeMaTH3auusl 3HaHuii ( 44./2 6;10Ka)
67 | [loBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUs 3HAHU: 2 0 0 Vuau. py
"Vpauenus", "Oynkiun" C6epxuace
SAKnacc POII
68 | UroroBas KoOHTpOJIbHAS paboTa 2 2 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
INOYPOUHOE INIVIAHUPOBAHHUE
11 KJIACC
Ne Tema ypoka KoJuinyecTBo yacoB DJIeKTPOHHBIE
n/n BCEro | KOHTPO | IPAKTH uugpospie
.10 npHbIe | uweckme | 00Pa3’oBaTeNbH
N paboThl | paborsl | PI€ PECYPCHI
1. HccaenoBanue pyHxkumii ¢ 1oMoub10 mpou3BoaHoi (22 4./11 6,10K0B)
1-2 | [IpumeHeHnEe TPOU3BOTHON K UCCIEIOBAHUIO (DYHKITHIA 4 0 0 Yuu. py
Ha MOHOTOHHOCTh U 9KCTPEMYMBI Cobepracc
AKnacc POIII.
3 HaxoxxeHre HanOobIIero 1 HAMMEHbIIETO 3HAUYSHUS 2 0 0 Vuu. py
HENPEPHIBHON (DYHKIIUK HA OTPE3KE Cbepriace
AKace POIIL.
4 [IpumeneHnne mpon3BOIHON K HCCIIET0BAaHUIO (QYHKIIUI 2 0 0 Vuu. py
Ha MOHOTOHHOCTB M 9KCTPEMYMBI Coepxiace
AKnacc POIII.
5 HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIETO 3HAYSHUS 2 0 0 Vuu. py
HENPEPHIBHON (DYHKIIUM Ha OTPE3KE Cbepriace
AKace POIIL.
6-7 | IlpumeHeHne PON3BOAHOM JIJTST HAX 0K ICHUS 4 0 0 Vuu. py
HauIy4lIero peiieHus B MPUKIIAJHBIX 3aJadax Cbepkrace
AKnacc POIIL.
8-9 | [IpumeHeHre MPOU3BOIHON IS ONIPEeNIEHHs] CKOPOCTH 4 0 0 Vuu. py
U YCKOPEHHUsI Ipoliecca, 3aJaHHOTro (GopMyIioi uin Coepxutace
rpauKoM AKiace POLLLL
10 | Komnosumust pyHKINH 2 0 0 Vuu. py
Coepxiacc
SAKumace POIIL.
11 | 'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM 2 0 0 Vuu. py
TUIOCKOCTH Coepxiacc
AKnacce POIIL.
11 | OGobuenue Temsr: "HccnenoBanue GyHKIUA ¢ 2 1 0 Vuu. py
nomo1ikio npousBoHoN". KontposibsHas padora Ne 1 Cobepkrace
SAKmace POILL.

2. MepBooGpasnas u uarerpa (124./ 6 6;10k0B)




12 | IlepBooGpazuble aneMeHTapHbIX QyHKIMA. [IpaBuna 2 0 0 Vun. Py,
HaXO0X/ICHUS MEPBOOOPA3HBIX Coepxiace
JSIKimace, POIILL
13 | HaTterpan. ['eomeTprdeckuii CMBICIT HHTETpaIa. 2 0 0 Vuu. Py,
Brruncnenue onpenenéHHOro uHTerpana no gopmyse Cobepkiace
Herorona-JleiioHUTIA. ,SKmace, POLI
14 | I[IpumeHeHHe UHTETpAJIA JUTsl HAXOXKIACHUS TUIOMAACH 2 0 0 VYuu. Py,
IUIOCKUX (QUTYp Coepxiace
SKitace, POI
15 | [IpumeHeHue WHTETpAA 71 HAXOXKIEHUSI 00HEMOB 2 0 0 Vuu. Py,
FeOMETPUUECKUX Tell Coepxiace
JSKnace, POII
16 | IIpumepsl pemiennii nuddepeHuanbHbIX YPaBHEHHUI. 2 0 0 Vuu. Py,
MaremaTrnueckoe MOAEITUPOBAHUE PEATIBHBIX ITPOLIECCOB Cbepkiace
¢ moMompio auddhepeHImaTbHbIX YPaBHCHUN »sIKmacc, POLI
17 | O606menue Temsr: "[lepBooOpasHas U HHTETpAI». 2 1 0 Vuu. Py,
KonTpomnbnas padorta Ne 2 Coepknacc
SKimace, POII
3. I'paduku Tpuronomerpuyeckux pynkumii. Tpuronomerpuyeckue HepapeHcTsa (14 4. / 7 6;10Kk0B)
18- | TpuronomeTpuyeckue PyHKIIMH, UX CBOHCTBA U 4 0 0 Vuu. Py,
19 | rpaduxu C6epknacc
SKitace, POII
20- | OT60p KOpHEH TPUTOHOMETPHUSCKUX YPABHCHHM C 4 0 0 Vun. Py,
21 | IOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH Cobepkiace
,JSKnacce, POIII
22 | PenieHue TPUTOHOMETPUYECKUX HEPABEHCTB 4 0 0 Vuu. Py,
Coepxitacc
SKimace, POII
23 | O606menue Temsl: "['paduku TPUTOHOMETPHUIECKUX 2 1 0 Vuu. Py,
dbyukuii. Tpuronomerpuueckrue HepaBeHcTBa" Cbepxiace
KonTponbHas pabora Ne 3 »AKmacc, POLI
4. Uppaunonaibubie, NoOKazaTeJbHbIe U Jorapudmudeckue Hepasencrsa (26 4./ 13 6,10K0B)
24- | OCHOBHBIE METOBI PEIICHUS 4 0 0 VYuu. Py,
25 | MOKa3aTeIbHBIX HEPaBEHCTB C6epkuacc
JSKitace, POII
26- | OCHOBHbIE METO/IbI PEIICHUs JIOTapU(PMUIECKUX 4 0 0 Vuu. Py,
27 | HEpaBEHCTB C6epkacc
JSKiace, PO
28- | OCHOBHBIE METO/BI PEIICHUST HPPALMOHATBHBIX 4 0 0 Vuu. Py,
29 | HEpaBEeHCTB Coepxiacc
JSKmace, POILI
30 | I'padmueckre METOIbI PEIICHHS HPPALIMOHAIBHBIX 2 0 0 Vun. Py,
ypaBHEHUH Coepxiacc
,SKnacc, POIII
31 | I'paduveckrie METOIBI PEIICHHS 2 0 0 Vuu. Py,
[IOKa3aTeNbHbIX YPaBHEHUN Coepkiacc
,JSKmnacce, POIII
32 | I'paduueckrie METOBI 2 0 0 Vuu. Py,
pelIeHus MoKa3aTeIbHBIX HEPaBEHCTB Coepxiace
JSKimace, POII
33 | I'paduveckrie METOIBI pEIICHHS JIOTapu(PMHIECKUX 2 0 0 Vuu. Py,
ypaBHeHM. ['paduueckuie MeToab! pereHus Coepxitace
norapu()MUUECKUX HEPABECHCTB JSKmace, PO
34 | I'padudeckrie METOMIBI PEIICHHSI TOKA3aTENbHBIX U 2 0 0 Vuu. Py,
J0rapu(pMHUECKUX ypaBHEHUI Coepriacc

SKimace, POII




35 | I'padudeckrie METOMIbI pEIICHHSI TOKA3aTeIbHBIX 2 0 0 Vuu. Py,

Jorapu(pMUUECKUX HEPABEHCTB Coepxiace
SKimace, POII

36 | O606menue Temsl: "VppaloHaibHbIe, TOKAa3aTEIbHbIC 2 1 0 Vun. Py,

u norapupmuueckre HepaBeHcTBa". KoHTpoIbHAS Coepxuace
pabota Ne 4 JSKirace, POII
5. Kommnekcnole yncia (10 4./ 5 6,10k0B)

37 | KommuiekcHeie uncna. Anredpandeckas u 2 0 0 Vuu. Py,
TPUTOHOMETpHUEcKas (POPMbI 3aMTUCH KOMILIEKCHOTO Cobepkiace
qucia ,SKnacce, POII

38 | Apudmernyeckue onepanuu ¢ KOMIUIEKCHBIMU YHCIaAMU 2 0 0 Yuu. Py,

Coepxiacc
JSKmace, POIII

39 | U300pakeHne KOMIUICKCHBIX YHCET Ha KOOPAMHATHON 2 0 0 Vun. Py,

IUIOCKOCTH Coepxiiacc
JSKnace, POII

40 | ®opmyna Myaspa. Kopau n-oii crenenu u3 2 0 0 Vuu. Py,
KOMIIIEKCHOT0 uncia. [IpuMenenne KOMIIIIEKCHBIX Coepxuace
Yucel A peleHus] GU3NYECKUX U TEOMETPUUECKUX »AKmacc, POLI
3aza4.

41 | O6o6menue Temsl: "KomiiekcHple yrca” 2 1 0 Vuu. Py,
KonTpoabHnas padora Ne 5 Coepkiace

SKnace, PO
6. Hatypaabubie u nesbie yncaa (10 4./ 5 610KkoB)
42 | HatypanbHble U LIeJIble YKclia 2 0 0 Vuu. Py,
Coepkitacc
SKnace, PO

43 | [lpumeHeHne TPU3HAKOB JEIUMOCTH LEIBIX YUCEL. 2 0 0 Yuu. Py,
IIpuMeHeHnEe TPHU3HAKOB JIEIUMOCTH LEITbIX Coepracc
upcen: HOJl u HOK ,sIKmacc, POLI

44 | [IpuMeHeHHEe TPU3HAKOB JIETMMOCTH IENbIX YHCEe: 2 0 0 Vuu. Py,
OCTaTKH I10 MOIYJIIO Coepxiacc

JSKiace, POIII

45 | IlpuMeHeHue NPU3HAKOB AETMMOCTH LEJbIX YHCEIL: 2 0 0 Yuu. Py,

anroput™ EBKiMaa 1 permeHus 3a1ad B LeJIbIX YhCiax Coepkiace
SKitace, POII

46 | O606mmenue Temsl: "Teopust nenbix yncen". 2 1 0 Vuu. Py,

KonTposabHnas padora Ne 6 Coepxitacc
JSKiace, PO
7. CHCTeMbI PAMOHAJILHBIX, HPPAMHOHAILHBIX MOKA3ATEILHBIX U Jorapudmudeckux ypapuenuii (14 4./7 6;10x0B)

47 | CucreMa M COBOKYITHOCTh ypaBHEeHH. PaBHOCHIIbHBIE 2 0 0 Vuu. Py,

CUCTEMBI U CUCTEMBI-CIIEACTBUS Coepxiacc
JSKinace, PO

48 | OcHOBHBIC METOBI PEIICHUS CUCTEM U COBOKYITHOCTEH 2 0 0 Vuu. Py,
panMoOHaNbHBIX ypaBHEHH. OCHOBHBIE METO/IbI Coepxiace
PELIEHNs CUCTEM U COBOKYIMHOCTEN HMpPPalOHATBHBIX S1Knace, POII
ypaBHEHUN

49 | OCHOBHBIE METOIBI PEIICHUS CUCTEM U COBOKYITHOCTEH 2 0 0 Vuu. Py,
[I0Ka3aTeJIbHBIX YPAaBHEHUI Cobepxiacc

,JSKmnacce, POIII

50 | OcHOBHBIE METO/BI PEIICHUS] CUCTEM U 2 0 0 Vun. Py,

COBOKYITHOCTEH JIOrapi()MHUIECKUX YPABHEHUI Coepxtacc
SKimace, POII




51 | [IpuMeHeHHe CUCTEM K PEILICHUI0 MaTeMaTHYECKUX 2 0 0 VYuu. Py,
3a/1a4 ¥ 3a/1a4 M3 Pa3IM4HbIX 00JIacTel HayKu U Coepkacc
peanbHOM JKU3HU, MHTEPIIPETALUs I1I0TyYEHHBIX SKnacce, PO
pe3ysbTaToB

52 | IlpuMeHeHrEe HEPABEHCTB K PEIICHUIO0 MATEMATHUECKUX 2 0 0 Vuu. Py,
3a/1a4 ¥ 3a7a4 U3 Pa3IMIHbIX 001acTe HAYKH U C6epkacc
PEITLHOM KU3HH, HHTEPIPETALHUS TT0TyIEHHBIX SKnacce, POLI
pe3yJbTaTOB

53 | O606menue Tembl: "CUCTeMBI palliOHABHBIX, 2 1 0 Vuu. Py,
UPPALMOHATIBHBIX MOKA3aTENbHBIX U JIOTapU(PMUIECKUX Cbepxiace
ypasHenuil". KonTposbHas pa6ora Ne 7 SKnacce, PO

8. 3anauu ¢ napamerpamu (16 4./ 8 6.;10K0B)

54 | PanimoHanbHBIE YPAaBHEHHS C TTapaMETPaAMH. 2 0 0 Vuu. Py,

PanmoHanbHbIE CHCTEMBI C TAPAMETPAMHE Coeprxacc
JSKnace, POII

55 | UppanmonaibHbie ypaBHEHUS, HEPABEHCTBA C 2 0 0 Vuu. Py,
napaMmerpamu. MppanuoHanbHble CUCTEMBI C Cobepkiace
TIapamMeTpaMH. »sIKnacc, POLI

56 | Iloka3aTenbHbIE YpaBHEHHs, HEPABEHCTBA C 2 0 0 Vuu. Py,
rapaMmeTpamu. Coepxiacc

JSKiace, POIIIT

57 | Jlorapupmudeckue ypaBHCHHSI, HEPABEHCTBA C 2 0 0 Vuu. Py,
napamerpami. Jlorapudmuyeckre cucTeMsl ¢ Cobepkacc
rnapaMmeTpamu SKitace, POII

58 | .TpuroHomerpuyeckre ypaBHEHUS C TapaMeTPaMH. 2 0 0 Vuu. Py,
TpuroHomeTprudecKkue HEPABEHCTBA C IapaMETPAMM. Coepxace
TpUrOHOMETPUYECKHE CUCTEMBI C ITApAMETPAMU sAKnacce, POII

59 | IlocTpoeHue U KcceI0BaHNE MATEMATUISCKUX MOICIICH 2 0 0 Vuu. Py,
pEAIbHBIX CUTYalLMH C IOMOLIBIO YPAaBHEHUN C Cobepkacc
rnapameTpamu SKitace, POIIL

60 | IlocTpoeHue u vccae0BaHNE MATEMATUYECKUX MOeNei 2 0 0 Vuu. Py,
PEATBHBIX CHTYAIUH ¢ TOMOIIBIO CHCTEM yPaBHEHHI C Coepxitacc
apaMeTpaMu JSKnacc, POII

61 | O6o6menue Tembl: "3amaun ¢ mapaMerpamu’. 2 1 0 Vuu. Py,
KonTponbnas pabota Ne 8 Coepkiacc

,JSKnacce, POIII
9. IloBTOpEHue, 06061IeHNe, cucTeMaTH3anusi 3HaHuii (124./ 6 6;10K0B)

62 | IloBropenue, o00OIIEHHE, CUCTEMATHU3AIIHS 3HAHHI: 2 0 0 Vuu. Py,

"VpaBHenus", «CUCTEMbI ypaBHEHHID» Coepxiacc
,JSKnacce, POIII

63 | IloBTOpeHue, 0000MICHNE, CUCTEMATH3AIIHS 3HAHWI: 2 0 0 Vuu. Py,

"Hepasencraa" Coepxiace
SKimace, POII

64 | IloBropenue, 0000IIEHHE, CUCTEMATHU3AIIHS 3HAHHI: 2 0 0 Vuu. Py,

"[IponsBoaHas u e€ npumMeHeHue" Coepxiacc
,JSKmnacce, POIII

65 | IloBTOpeHue, 0000IICHNE, CUCTEMATH3AIIHS 3HAHHH: 2 0 0 Vuu. Py,

"MHTerpai u ero npuMeHeHue" Coepxuacc
JSKimace, POII
67 | IloBropenue, o000IIeHNE, CUCTEMATHU3AIIHS 3HAHHI: 2 0 0 Vuu. Py,
"®yHkun" Coepxitacc
,JSKmacce, POIII
68 | UToroBast KOHTpOJIbHAS paboTa 2 2 0 Vuu. Py,
Coepxiacc
SKimace, POII
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1. Marematuka: anreOpa 1 Hadyajga MaTeMaTHIECKOTO aHaIK3a, reomeTpusi. AnreOpa u Hadana
MaTeMaTuyecKoro ananusa, 10 knacc: yueb. s o0pazoBar. opraHu3aiuii: 6a30BbIi U yriTyoI.
ypoBau/ Komsrun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, Axiponeprnoe o01iecTBo
«M3natenscTBO «IIpocremnienuey, 2018.

2. Maremaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHalu3a, reoMeTpus. Anredpa 1 Hayaa
MaTeMaTuyeckoro aHanusza.l1 kmacc: yueO. ans oOpa3oBat. opranu3anuii: 0a30Bblil U yriayo.
ypoBaH/FO.M. Komnsrun, M.B. TkaueBa, H.E ®enoposa u ap. - 5-¢ uza.- M.: [Ipocsemenne, 2018.

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

1. MaremaTuka: anredpa 1 Hayanaa MaTEMaTHYECKOIO aHAJIW3a, FeoMeTpust. Airedpa u Hadana
MaTeMaTHYeCKOro aHanmu3a, 10 kimacc: yued. 1 oOpa3oBar. opraHu3aiuii: 0a30BbIi U yriayo.
yposuu / Komsirua FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, Aximonepnoe o01iecTBo
«M3narensctBO «lIpocremenuey, 2018.

2. Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0 aHalu3a, reoMeTpus. Anredpa 1 Hayaia
MaTeMaTuueckoro ananusa.l 1 kmacc: yue0. ans oOpa3oBat. opraHu3aiuii: 60a3oBbIil U yriayo.
yposuu / FO.M. Kossirun, M.B. Tkauea, H.E ®enoposa u mp. - 5-¢ uza.- M.: IIpoceenienue, 2018.
3. I'.A Slcrpebunenkuii. 3agaun ¢ napamerpamu: Ku. J{ns yuurens. —M.: Ilpocsemenue, 1986.
4. Brnacosa A.Il. 3anauu ¢ napamerpamu. Jlorapudmuueckre u nokasaTelibHbIE YpaBHEHUS,
HEepaBeHCTBa, cucteMbl ypaBHeHui. 10-11 ximacc: yaueOHoe mocobue/ A.I1. Bnacosa -M.:, [Ipoda,
2005.

5. ®enwko JI.M. Meton HHTEpBAJIOB B PEIICHUU HEPABEHCTB M UCCIIeA0BaHUH PyHKImiA. 8-11
KJ1.:yuebHoe nocobue/ JI.M. ®enbko — M.: [Ipoda, 2005.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

1. MunuctepctBo ob6pazoBanus P®: http://www.infonnika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/.

TectupoBanue online: 5-11 knaccer: http://www.kokch.kts.ru/cdo/ .

2. OOpa3oBaTeNbHBIN HHTEPHET-PECYPC VIS IIKOJIBbHUKOB, CTYJICHTOB, YUUTEJICH U POJAUTEICH,
ttps://www.yaklass.ru/p/matematika#program-10-11-klass

3. OOpa3oBaTenbHbI HHTEPHET-PECypC Ul MIKOJIBHUKOB, https://resh.edu.ru/subject/archived/12/5/
2. Ilemaroruveckasi Mmactepckasi, ypoku B MHTepHeT u MHOTOE Apyroe: http://teacher.fio.ru.;
http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/

4. Beepoccuiickuii o0pazoBaTenbHbIi mpoekT.https://xn--hladlhdnlo2c.xn--plai/

5. Kupumna u Medoaus: http://mega.km.ru.

HMHTEPHET

VYuu. py
Coepxiace
SKnace
POIII




