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MHNOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa W Havyalla MaTeMaTHYECKOTO aHalM3ay» SBIISETCS OJHUM W3
HanOoJiee 3HAUYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH 00ECIIEYNBACT HHCTPYMEHTAIBHYO 0a3y /Ul U3yYeHHs BCEX €CTECTBEHHO-HAYYHBIX
KYpPCOB, a C JPyToil CTOPOHBI, (POPMUPYET JOTUYECKOE B A0CTPAKTHOE MBIIIICHUE 00YJarOIuXCs
Ha YypOBHE, HEOOXOAMMOM JIJIi OCBOCHHS HWH(POPMATUKH, OOLICCTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH M JAPYTHMX IUCIMIUIMH. B paMkax ngaHHOro yueOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas (HOpMYJIUpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

VY4eOHbIi Kypc anreOpsl U Hayall MaTeMaTHYECKOTO aHAlIM3a 3aKJIaJIbIBAeT OCHOBY JIJIS
yYCICIIHOIO OBJIAICHUSA 3aKOHAMU (bI/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHHs OCHOBHBIX TeHI[eHI_[I/Iﬁ
Pa3BUTHsI SKOHOMHKH W OOIECTBCHHOW XHM3HH, TO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX
LII/I(I)pOBBIX U KOMIIBIOTCPHBIX TCXHOJIOTHAX, YBCPCHHO HCIIOJIB30BAaTh UX IJIA I[EUIBHCI\/JIH_IGFO
00pa30BaHus ¥ B OBCETHEBHOM XHU3HU. B TO e Bpems OBJaJieHHe aOCTPAKTHBIMHU M JIOTHUECKU
CTPOrMMH KOHCTPYKIUAMU aJIFC6pI)I U MAaTCMATH4YCCKOI'0 aHajin3a pa3BUBACT YMCHHUC HAXOAUTH
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTb, IOKA3bIBaTh YTBEPKICHUS C TIOMOIIBIO HHTYKIHA
H pacCyXaaTb NJCAYKTHUBHO, MCIIOJIB30BATb O606H_I€HI/I€ U KOHKPETU3alUILo, a6CTpaFI/IpOBaHI/IC u
aHaJIOTHI0, GOPMHUPYET KpEaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone usydenumss yueOHOro Kypca «Ainrebpa M Hadala MaTeMaTHYCCKOTO aHAIH3a»
oOyuJaromuecss TMOJy4aloT HOBBIM ONBIT PEIICHHs] TMPHKIAIHBIX 3a7ad, CaMOCTOSITECIBHOTO
MMOCTPOCHUSA MATCMATHYCCKUX MOHCHGﬁ PCATIBbHBIX CI/ITyaHI/If/'I, HHTCPIIPETANN ITOJTYYCHHBIX
pEILICHMIA, 3HAKOMSATCSI C IPUMEPaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HNCKYCCTBE, C BBIAAIOIIUMUCS MATEMATUYCCKUMHA OTKPBITUAMHA U UX aBTOpaMHU.

Y4eOHbI Kypc 00JazaeT 3HAYUTEIbHBIM BOCHHTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN
peaym3yeTcss Kak dYepe3 y4eOHBI MarepHuall, CIOCOOCTBYIOMUN (HOPMUPOBAHHIO HAYIHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crnenupuky y4eOHOH  JesTenbHOCTH, Tpedyromein
HpOI[OJ'DKI/ITeJ'II)HOI\/’I KOHICHTpaluu BHUMAaHU, CaMOCTOATCIBHOCTH, AKKYpPaTHOCTHU n
OTBETCTBEHHOCTH 3a MOJTY4YCHHBIN pe3yibTar.

B ocHOBe Meroauwku oOydeHHs anreOpe W HadajgaM MaTeMaTHYECKOTO aHaau3a JIC)KHT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yUEHUSI.

B ctpykrype yueOHoro Kypca «Anredpa v Havyajga MaTeMaTHIecKOro aHAIN3a) BBIICICHBI
CIEyIOIINE COJEpKaTENbHO-METOAUYECKHe JTHHUM: «Yucrna u BbuUcIeHUs», «DyHKIUN U
rpadukuy, «YpaBHCHHS B HEpaBEHCTBa», «Hadama MaTemaTideckoro aHamm3ay», « MHOXKeCTBA U
Joruka». Bce ocCHOBHBIE COMIEpKaTEIbHO-METOANYECKHE JIMHUY U3y4aloTCsl Ha MIPOTSKEHUH JBYX
JeT 00yueHus Ha YPOBHE CpeIHEro ooiiero o0pa3oBaHus, €CTECTBEHHO JOMOJIHSIS IPYT Ipyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pasfenaMu. JlaHHBIA y4eOHBI Kypc sBISETCS
HHTCIrpaTUBHBIM, ITOCKOJIBKY O6”I>C}II/IH$[€T B cede COACPIKAaHUE HCCKOJIBKUX MATCMATHYCCKUX
TUCITUIIIMH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHAIHU3, TEOPUsS MHOXKECTB,
MaTeMaTHuYecKasi Joruka u apyrue. [lo mepe Toro, kak oOydarommecs: OBJIaJeBarOT BcE Ooee
IIMPOKMM  MaTeMaTHYeCKHUM ammaparoM, y HHUX TMOCIeAOBaTeldbHO (GOpMUpPYETCS U
COBCPHICHCTBYCTCA YMCHUE CTPOUTh MaTEMATUICCKYIO MOJICIIb peam)HOﬁ CUTyauuu, IpuUMCHAITH
3HAHMS, TIOJYYEHHBbIE TMPU HU3YYCHHH Y4YeOHOTO Kypca, HJs PEIICHUsS CaMOCTOSATEIHHO
c(hOopMyIUPOBAHHON MaTEeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopepxatenbpHO-MeTOoInYeCcKast TMHUSA «Yrcra 1 BEIMUCIICHUSD) 3aBepIiiaeT (POpMHUPOBAHHE
HABBIKOB HCIOJIb30BaHUS JICHCTBUTEIBHBIX YHCET, KOTOPOE OBLIIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00€ BHUMaHUE YIEISETCS
(hOpMUPOBAHNIO HABBIKOB PAllMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOIIMX B ce€0sl MCIOJIb30BAaHUE
Pa3InYHBIX (bOpM 3alMCu 4uciia, YMCHHUEC JCJIaTb MNPUKHUIKY, BBIIIOJIHATH HpI/I6.]'II/I}KéHHBIe
BBIUMCJICHHMSI, OLICHUBATh YMCIIOBBIE BBIpAXKEHUS, pabOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTaMHU.
3HaKOMEBIE O6yan-OHIHMC$[ MHOXECTBa HATYpaJIbHBIX, LCJIBIX, pallUOHAJIBHBIX 1 )]efICTBHTeHI)HBIX
quCceil OOIIOJHAKTCA MHOXCECTBOM KOMIIJIICEKCHBIX YHUCEIL. B KaXI0M H3 3TUX MHOXECTB



paccMaTpUBAIOTCSI CBOMCTBEHHBIE €My CrelM(UYECKHUEe 3aauid M ONepalyu: JIeIeHUE Halelo,
ONEpPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJBIX YHCENl, 0COOble CBOMCTBA PAI[MOHAIBHBIX U
UpPpaLMOHATIBHBIX YUCEN, apU(PMETHUYECKHUE ONEPALINH, a TAKXKE U3BJICUCHUE KOPHS HaTypaJIbHON
CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uHcelsl. biaromapsi mocienoBareabHOMY PpacIIMPEHUIO
Kpyra HMCIOJIb3yEMbIX YUCEN U 3HAKOMCTBY C BO3MOXKHOCTAMH UX INPUMEHEHHUS Il PELICHUS
pa3NINYHBIX 3a7a4 (OPMHUPYETCS MPEACTABICHUE O SINHCTBE MAaTEMATUKU KaK HAYKH U €€ POJIH B
HOCTPOCHUU MOJIeJIel pealbHOr0 MUPA, LIUPOKO UCIIONb3YIOTCS 0000IEeHHE U KOHKpETH3allHs.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» pealln3yeTcs Ha MPOTSHKEHUH BCEro OOydeHHs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxkaoMm pasnene IIporpammsl
NPEIyCMOTPEHO pPEIIeHUE COOTBETCTBYIOUIMX 3ajad. B pesyibrare o0yyaromuecs: OBIaeBalOT
pa3sIMYHBIMM  METOJAAMM PELICHWS PALHMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKa3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3a1ad,
colepkamux napaMerpsl. llomydeHHbIe yMEHHA HIMPOKO MCIIONB3YHOTCA IHPU HCCICIOBAHUU
(GYHKIMI C TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NMPUKIAIHBIX 33a4 U 3a/1a4 Ha HaX0XKJIeHUE
HauOOJIBIINX U HAUMEHbLINX 3HaUYCHUN (yHKUuU. JlaHHas coleprkaTeiabHas JIMHUS BKJIIOYAET B
ceOs1 Tarke (GOpPMHpPOBAHWME YMEHHUH BBINOIHATH Pacu€Thl 1O Qopmynam, Mpeodpa3zoBaHuUs
palMOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TAK)KE BBIPAXKCHU,
colepKalmmx creneHd u Jorapudmel. braromapst u3yueHuro anreOpandeckoro Marepuala
OPOMCXOOUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcs, GOPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKIACHUH, pabOThI ¢ CHMBOJIbHBIMU
dbopmaMu, IpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeT 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS PAKTHYECKUX W €CTECTBEHHO-
Hay4HBIX 3aJja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK s3bIKa HAyKU.

CopnepxatenpHO-MeToanYecKast TUHUS «DYHKIUU U TpaQuKH» TECHO NEPEIIeTaeTCsl C
JPYTUMU JUHUSMHU Y4€OHOI 0 Kypca, IOCKOJIbKY B KAKOM-TO CMbICIIE 33/1a€T M1OCIIE10BaTEIbHOCTD
u3yueHus Mmartepuana. V3ydeHwe CTEneHHOH, IOKa3aTeNbHOM, JIorapuMUYecKoil u
TPUTOHOMETPHUUYECKUX (DYHKIMI, UX CBOMCTB M Ipa(MKOB, UCIIOIb30BaHNE QYHKIMN JUIs peIIeHHS]
3a/1a4 U3 IpYyruX y4eOHBIX MPEIMETOB U PEeaJIbHON KU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aHaJIM30M, TakK U C pellIeHeM ypaBHEHHUI U HepaBeHCTB. [Ipu aToM Gosiblioe BHUMaHUE yIeIseTCs
(GbOopMHUPOBAHNIO YMEHHUSI BbIpaxarh (POpMyJIaMU 3aBUCHUMOCTH MEX]y pa3IMUHbIMU BEIMUNHAMU,
UCCIIeIOBaTh MOJy4YeHHble (DYHKIMM, CTPOUTh UX rpadukd. Martepuan 3Toil cojepkaTeabHON
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUM U HABBIKOB, O3BOJIAIOIINX BbIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B Pa3InYHON (opMme: aHaIMTHUECKOH, rpaduyeckoit U cioBecHoi. Ero usyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 000OIIEeHHI0 |
KOHKPETH3al[1H, NCII0JIb30BAHUIO aHATIOT .

CopnepxarenpHas 1uHusa «Havana maTeMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKIIAJAHBIX 3324, JOCTYITHBIX 00YYarOIUMCsl, TaK
KaK y HHUX MOSBJISETCS BO3MOXKHOCTh CTPOUTH TpapUKU CIOXKHBIX (DYHKLIHH, OMPENeNarTh UX
HauOOJIbIIME U HAUMEHBIIINE 3HAUEHUS, BBIUUCIATE TUIOMAAN GUryp u o0BbEMBI Te, HAXOAUTh
CKOPOCTHM U YCKOpeHMsI mpoueccoB. JlaHHas cojepkaTelbHas JIMHUSA OTKPHIBAET HOBBIE
BO3MO>KHOCTH [TOCTPOEHHSI MATEMATUUECKUX MOJIENIEN pEANIbHBIX CUTYalUil, IO3BOJIIET HAXOIUTh
HaWIydlllee pelIeHue B MPUKIAJAHBIX, B TOM YHCJIE COLUATbHO-I)KOHOMUYECKHX, 3a/Jayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTH4YeCKOTO aHaJlM3a CIIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh
NPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHHKE M HcKyccTBe. OOydarolyecs y3HAIOT O
BBIIAIOIIMXCS pe3yibTaTax, MOJTYYEHHBIX B XOJE pPa3BUTHUsS MAaTeMaTHKU KaKk HayKH, U 00 HX
aBTOpax.

CopnepxarenpHo-MeTOAMYECKass JHMHUS «MHOXecTBa U JIOTHKa» BKIIOYaeT B cels
DJIIEMEHTBl TEOPUM MHOXECTB M MaTeMaTHYECKOH JIOTUKHU. TeopeTMKO-MHOKECTBEHHBIE
NPEICTaBICHNs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W IpeJaraloT Haumboiee
YHHUBEPCAJIbHBIN S3bIK, OOBENMHSIONMNA BCE pa3feibl MAaTeMAaTUKU M €€ MPHIOKEHHH, OHH



CBSI3bIBAIOT Pa3HbIE MAaTEMATUYECKHUE NUCIMIUIMHBI U UX IPUIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOydaromemMycss MMOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTHUKH U UCIOJIb30BaTh €0 JJIsl BBIPAXKEHUS CBOUX MbICIEH. J[pyrum BaKHBIM
MPU3HAKOM MAaTEMaTUKM KaK HayKd CIeIyeT NpPU3HATh CBOMCTBEHHYIO €l CTpPOTOCTh
000CHOBaHUH U CIIeZIOBAHUE ONPEeIEHHBIM ITPaBHIaM OCTPOCHHUS JJOKa3aTeNbCTB. 3HAKOMCTBO
C JJIEMEHTaMH MaTeMAaTHYECKON JIOTUKU CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOU PACCYKIEHHUS HAa OCHOBE JIOTUYECKHX MpPaBUIL,
(dbopMUpYeT HABBIKM KPUTUIECKOTO MBITILIICHUS.

B yuebHOM Kypce «Anredpa 1 Hayajla MaTeMaTUYECKOT0 aHaIN3ay MPUCYTCTBYIOT OCHOBBI
MaTEeMAaTHYECKOTO MOJICTTUPOBaHUs, KOTOpPBbIC MPHU3BAHBI CHOCOOCTBOBATH (HOPMHPOBAHUIO
HAaBBIKOB ITIOCTPOEHHUS MOJEIIEH pEeAIbHbIX CUTyalui, UCCIE0BAHUS 3TUX MOJIENEH C MTOMOILBIO
anmapara anreOpbpl U MaTeMaTUYecKOro aHaW3a, MHTEPIPETALUU IOTYYCHHBIX pPe3yJIbTaToB.
Takue 3amaHusl BIUIETEHbl B KaXIbld M3 PA3JelIOB MPOrpaMMbl, ITOCKOJIBbKY BECh MaTepHall
y4eOHOro Kypca MIUPOKO HCHOJB3YeTCA JUIsl pelieHUsT NpUKIAAHBIX 3anad. [lpu pemenun
pealbHBIX MPAKTUYECKUX 3a/1a4 00yUaroluecs pa3BUBaIOT HAOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBarhCs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobiiemy. JledarenpbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB pEIICHUS MPHUKIAJHBIX 3a/1a4
OpraHM3yercs B IIpollecCe H3Y4YEHMsI BCEX TeM Y4yeOHOro Kypca «Anrebpa M Hayaia
MaTEMaTUYECKOr0 aHaIU3ay.

Ha usyuenue yueOHOro Kypca «Anredpa v Hayajia MaTeMaTH4YeCKOTO aHaIN3a» OTBOJIUTCS 272

yaca: B 10 kimacce — 136 gacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIIO).
COIJEPKAHUE OBYUYEHMUSI

10 KJIACC

Yucsia ¥ BLIYUCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOU, MPOIIEHTHI, 0ECKOHEUHBIE
nepuoanydeckue 1poou. [Ipumenenue apodeii u MPOIEHTOB ISl pEelISHHs TPUKIATHBIX 3a]a9 U3
Pa3IMYHBIX OTpaciel 3HAHUW U pEeaTbHOM JKU3HH.

JleiicTBuTenpHble uncna. PanmoHanbHble M WppallMOHANBHBIE Yucia. ApuMeTHuecKue
onepaluy ¢ JICUCTBUTEIbHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YHCIAa M €ro CBOMCTBA.
[TpuOmmkE€HHbIE BBIYUCICHUSA, TMpaBWIA OKPYIJICHHs, TPUKUIKA U OIEHKa pe3ylbTaTa
BBIYMCIICHHIA.

Cremnensb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue moaxosiieit popmsl
3aMUCH ACHUCTBUTEIBHBIX YHCEII ISl pEIISHUs TPAKTUUECKUX 3a/1a4 U TIPEICTABIICHUS IAHHBIX.

ApudmeTnieckuii KOpeHb HaTypadbHOW CTENEHH U €r0 CBOMCTBA.

CreneHp C palMOHABHBIM TIOKa3aTelieM M €€ CBOWMCTBA, CTENEHb C JCHCTBUTEIHHBIM
MOKAa3aTeJIeM.

Jlorapudm uucmna. Coiictsa jorapudma. JlecITHIHBIC U HATypATbHBIE JIOTApU(PMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC U
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxxmecTBa H TOXIECTBEHHBIE TIpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHECHHS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-ClieicTBUs. HepaBeHCTBO, pelieHue HepaBeHCTBa.

OCHOBHBIE METOJIbI PEIICHUS IENBIX U APOOHO-PAIMOHATBHBIX YPABHCHUH U HEPABEHCTB.
MHorouieHsl OT OAHOU MepeMeHHOoH. /{eneHne MHOro4sieHa Ha MHOTO4JIEH C OcTaTKOM. Teopema
be3y. Muorousens ¢ nensiMu ko3 dunmrentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BRIPAKEHUM, COJEPKAINX CTETICHH U KOPHH.

Uppanronansueie ypaBHeHUs. OCHOBHBIE METObI PEIICHUS HPPAIIMOHAIBHBIX YPaBHEHUH.

[TokazaTenbHble ypaBHEeHUs1. OCHOBHBIE METO/IbI PELIEHUS MTOKA3aTENbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHM, COolepKalIiX JorapudMsl.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJBI PEMICHUS JIOTapUPMUIECKUX
YpaBHEHUU.



OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIPAKECHUI. PellleHre TpPUroHOMETPUYECKUX YPAaBHEHHM.

Pemienue cucteM JMHEHMHBIX ypaBHEHHMU. Marpuiia cUCTEMbl JUHEHHBIX YpaBHEHHIA.
Onpenenurenib MaTpuilbl 2X2, €ro reoOMETPUYECKUH CMBICI W CBOWCTBA, BBIYUCICHUE €r0
3HAYEHMUsI, IPUMEHEHUE ONPEACIIUTENS ISl PEIIECHUs CUCTEMBbI JIMHEHHBIX YpaBHEHHI. Pemenue
MPUKJIAJHBIX 337a4 C IOMOIIBIO CUCTEMBI JINHENHBIX YpaBHEHUM. VccraeqoBanue nocTpOCHHOM
MOJIEJIN C TOMOILBIO MATPHIL U OIIPEACIIUTENECH.

IlocTpoeHrne MareMaTH4eCKUX MOJENEHW peaabHOM CUTyallMM C IIOMOLIbI0 YPaBHEHUH U
HepaBeHCTB. [[puMeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a]a4 U 3a/1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU U pealbHON KU3HU.

DOyHKIUM U rpapuKu

Oynkuus, crnocodbl 3amaHus QyHkuuu. B3ammuo obOpatsblie (yHkiun. Kommosumus
bynkumid. ['paduk GyHkmu. InemenTapHbie mpeoOpazoBanus rpaduKoB GyHKIIUN.

OO6nacTp ompeneneHus © MHOXKeCTBO 3HaueHH ¢pyHkuuu. Hymn ¢ynkuuu. [IpomexyTku
3HAKOMOCTOsAHCTBA. YéTHbIe M Heu€THble GyHKiuu. [lepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MakCUMyMbl 1 MUHUMYMBbI (pyHKIMH. Hanbomnpinee 1 HanMeHbIee
3HaYeHUs (PYHKIMH Ha IPOMEXKYTKE.

JluneliHasi, KBaJpaTU4YHasl U JpOoOHO-THHEHHas PYHKIUU. DIEMEHTapHOE MCCIIeIOBAaHNE U
MOCTPOCHUE UX TPAPUKOB.

Crenennass (GpyHKIHS C HAaTypaJdbHBIM M IIEJbIM TokaszareieMm. EE cBolicTBa M rpaduk.
CaoiicTBa U rpaduk KOpHS N-0il cTemeHu Kak (PyHKIMHU OOpaTHOM CTENEHU C HaTypalbHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKIUU, UX cBoWicTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKUIUH U pelIeHUs yPaBHEHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OMNpPEIEICHUE TPUTOHOMETPUYECKUX  (pyHKIUH
YHUCJIOBOTO APIyMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEAIbHBIX MpoIleccax U sBIEHUsX. [ paguku pearbHbIX
3aBUCHMOCTEH.

Hauvana maTemaTu4eckoro anajamsa

ITocnenoBaTeabHOCTH, CITIOCOORI 3a0aHUs MOCIeA0BaTeIbHOCTEN. MeTo1 MaTeMaTHIECKOH
UHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHUYeCKOIo aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reomeTpuueckas — mporpeccud. beckoHeyHo — yObIBaroras
reoMerpuueckas nporpeccusi. Cymma GeCKOHEUHO yOBIBAIOLIEH reOMETpUUECKON MPOTrPECCHU.
JIMHENHBIN M OKCHOHEHUMAIBbHBIM pocT. Yucno e. dopMyna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrpeccHy JUIsl pELIeHUs] pealIbHbIX 3a]1a4 MPUKJIaJHOI0 XapaKkTepa.

HenpepriBable pyHKIIMU 1 UX cBOicTBa. ToUYkHM pa3pbiBa. ACUMITOTHI TpaduKOB (PYHKIIUH.
CaoiicTBa (hyHKUIMH HENpPEpBIBHBIX HA OTpe3Ke. MeToa MHTEepBajIoB JUIsl peUIeHHUs] HEPaBEHCTB.
[TprMeHeHne CBOMCTB HETIPEPBIBHBIX (DYHKITU JIsl pEIICHUS 3a/1a4.

[lepBas u BTOpas npousBoaHbie GyHKIHH. OnpeneneHne, TeOMETPUISCKUN 1 (U3HIECKUI
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduKy pyHKLIUH.

[TpousBoaHbIe 3NeMeHTapHBIX QpyHKIMNA. [Ipor3BoIHAS CyMMBI, MPOU3BEIEHUS, YACTHOTO U
KOMITO3ULIUH (PYHKIIUH.

MHo:kecTBa M JIOTHKA

MHOXecCTBO, omnepalui HajJ MHOXECTBAaMU M UX CBOMCTBa. /[narpammel Diinepa—BeHHa.
[IpMeHeHrne TeopeTHKO-MHOXKECTBEHHOIO ammnapara Ui ONMUCaHUS peajbHBIX MPOIECCOB U
SIBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YIeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPaBHEHMUSL.



11 KJIACC

Yuciia 1 BBIYMCICHUSA

Harypanbuble u nensle uucna. lIpuMeHeHue NPU3HAKOB AEIMMOCTU IIEJIBIX YHCEN,
HanOospmmi obumi nemutens (nanee — HOJl) m HanmensIee obmee kpatHoe (panee — HOK),
OCTaTKOB 110 MOAYJIIO, airopuTMa EBKiinja s pemeHus 3aiad B LENIbIX Yhciax.

KommnekcHsle uncna. AusreOpandeckas W TpUrOHOMeTpudeckas (opMbl 3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHYeCKHe ONepalnnn ¢ KOMIUIEKCHBIMU YuciamMu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIUHATHOM mtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCeNT I pelieHus (U3NYeCKUX |
TEOMETPUYECKHX 3a7ad.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI U CUCTEMBI-
ciencTBUA. PaBHOCHIIBHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUUYECKHX YpPAaBHEHHH C IOMOLIbI0 TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. PellieHne TpuroHoMeTpu4ecKiux HEPaBeHCTB.

OCHOBHBIE METO/IbI pELIEHUs T0KA3aTEeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPAL[MOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHHS CUCTEM U COBOKYITHOCTEN pallMOHANIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX YPaBHEHHH.

YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHne ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYeCKHUX 3ajad U
3ajjay U3 pa3IMyHbIX 00JacTeld HayKM M pPEAIbHOM JKU3HU, HHTEpHpeTalus MOJYyYEHHBIX
pe3yJbTaToB.

DOyHKIUH U rpauKu

I'paduk kommnosunuu QyHkuuid. ['eomerpuyeckue oOpas3bl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPJMHATHOM INIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKU.

I'padrueckue MeToIbI pelIeHus ypaBHEHHI U HEpaBeHCTB. I'paduueckuie MeTo bl perieHus
3a/1a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpapukoB (QyHKUMH I HCCIEAOBAaHHs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PeaIbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIu3a

[TpuMmeHeHre POU3BOIHOM K MCCIIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxneHne HauOobIIero 1 HAMMEHbIIEro 3HaYeHNH HeMTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHre MPOU3BOMHOM M HAXOXACHHUS HAWIY4IIEro PpEeHIeHHs B MPHUKIAIHBIX
3ajadax, A OINpENeNIeHUs] CKOPOCTH W YCKOpEHHs Ipolecca, 3aJdaHHOro (opMyiol wiu
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOOOpasHbIX. [lepBooOpasHble 31€MEHTapHBIX
byuxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BelyucieHue onpenenéHHoro nHTerpaina
no popmyne HoroTona-Jlelt6Huma.

[IpumeHeHue wuHTErpana JUid HAXOXKICHHMS IUIOMIAAeH TMIOoCKUX ¢HUryp ¥ 00BEMOB
TEOMETPUUYECKUX TEIL.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHH. MaTeMaTnueckoe MOAeIupOBaHNe

peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.
IIVNTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» (YTJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJITHET'O
OBIIEI'O OBPA3OBAHUA
JMIHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHUS:



c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  00ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCHUHCKOro O0OIlecTBa, MPEACTABICHHE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBICHUH, MpOIEAyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHE B3aUMOJCHCTBOBATH C COIMAILHBIMH WHCTUTYTAaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKIaHCKON WICHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOALLIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, UCIIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTHX HayKaX, TEXHOJIOTHUAX, cpepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  POCCHUHCKOrO  Hapona, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEIECHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKU W JCSTENIBHOCThIO YYEHOrO, OCO3HAHHWE JUYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyAyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAs 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ad, PEIICHHM, PaCCyKJIEHUM, BOCHIPUUMYUBOCT K MATEMAaTUYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUECKUE 3HAHUS B UHTEpEcax 3J10pOBOTO
u 0e30macHOro 0o0pa3a JKU3HU, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (30pPOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryiapHas (u3nuecKkas akTUBHOCTB),
(u3HYEeCcKOe COBEPIIICHCTBOBAHUE MPHU 3aHITHUSIX CIIOPTUBHO-030POBUTEIBHOM IEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/y, OCO3HAaHHUE IICHHOCTU TPYAOTIO0US, HHTEPEC K Pa3IMIHBIM chepam
npohecCHOHANBEHOM AEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHUIIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANlpaBICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYyphl, TMOHUMAaHHE BIHUSHUS COLHUATIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTeMaTHUYeCKUX
3HAHUU JIJIS pelIeHus 3a7a4 B 001aCTH OKPY KAIOIICH Cpe/ibl, INTAHUPOBAHUE MOCTYITKOB U OIEHKH
MX BO3MOXHBIX MTOCJIEICTBUM JIJIs1 OKPYIKAIOILIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKH Kak cepsl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTUSI M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIQJICHHE SI3BIKOM MAaT€MAaTHKHU M MAaTEMaTHYECKON KyJIbTypOH KaK CPEJCTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYLIECTBJISITH MPOEKTHYIO U UCCIEI0BATEIbCKYIO JEATEIbHOCTh UHIMBUAYAIBHO U

B IpYIIIIE.
METANIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHHBePCaJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jornueckne aeicTBUs:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHBbIC MPU3HAKM MAaTeMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHWH MEXIY TMOHIATHSAMH, (OPMYJIUPOBATh OMPENEICHUS TOHSATHH,
YCTaHABIMBATh CYIIECTBEHHBIN NpH3HAK KIAacCU(UKAIMKA, OCHOBAHUSA I 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIUMOTO aHAJIN3A,



BOCIIPUHUMATh, (OpPMYIHpOBaTh U MPEOOpPa3OBBIBATh CYXKIEHUS: YTBEpAUTEIbHBIE WU
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSX, TMpeAsaratb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUM (TIPSMBIE U OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH IPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BEIOMpaTh HAHOOJIeE TIOIXOISIINN C Y4ETOM CAaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3zoBrble ucciaenoBareLCKHe AeliCTBHA:

HCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIEIOBATEILCKHI HHCTPYMEHT TIO3HAHUS, (POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOieMy, ycCTaHAaBIUBAaTh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIABICHHUIO
3aBHCUMOCTEH MEXIy 00beKTaMu, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 0OOOIIEHHUSI ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HaAOII0/IEHUs, UCCIIEeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX Pe3yIbTaTOB, BHIBOJAOB U
000011IEeHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BBIABUTATh NMPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

PaGora ¢ undopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAILINH, JTAHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOMPOC M JJIst
pelIeHus 3a1a4H;

BHIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IUYHBIX BHIOB U  (QOpM
MIPE/ICTABJICHHUS;

CTPYKTYpUPOBaTh HHPOPMAIIHUIO, TPEJICTABIATH €€ B pa3ITUYHbBIX (opMax, HILTFOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAAE&KHOCT, WHGOPMAIMU TI0 CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHnKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe /1eiiCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISAMU
001IeHus, sICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M TMHCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEIICHHS 3a/1a4i, KOMMEHTHUPOBATh OJIyYeHHBIN Pe3yJIbTaT;

B X0JI¢ OOCYXXKJE€HHUS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIAEMOU TEMBI, MPOOIEMEI,
perraemMoi 3aJaud, BbICKA3bIBAaTh WJIEH, HAICJICHHbIE HA MOMCK PEIICHHs, COMOCTAaBJISATh CBOU
CYXKJICHHSI C CYXICHUSMHU JPYTHX YYACTHUKOB JHANOra, OOHAPYKMBATh Pa3IMUUe M CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIIHpPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABISITE PE3YAbTAThl PEIICHHS 3a7add, JKCIIEPUMEHTA, HWCCIIECIOBAaHMs, IPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHUS ¢ YUETOM 33724 IPE3CHTAIIMHA U 0COOEHHOCTEH
ayJIUTOPUH.

PerynsiTuBHbIC YHUBepCaJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBIATh IUIAH, AJITOPUTM pEUICHHUS 3a7aud, BbIOMpATh CIOCOO pEIIEHUs C Y4ETOM
UMEIOLINXCA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MHpOpMALIUH.



CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTE/JIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JICHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pE3yJbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIsSI IIpoliecca U pe3yJsIbTaTa pPelIeHUs] MATeMaTUUeCKOM 3a1a4u;

NPEABUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIPU PEIICHHM 3a0a4yd, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JHAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yNIbTATa IIEJIU U YCIOBHUSIM, OOBSCHSATH MPUIHHBI TOCTHKCHUS
WIM HENOCTH)KEHUS pE3yJIbTaTOB JESITeNbHOCTH, HAaxXOIUTh OIIMOKY, /[JaBaTb OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eAATEIbHOCTD:

MOHMMATh ¥ UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUIAYaIbHOW paOOThI TpU
pelieHnr y4deOHBIX 3a/]ay, MPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpeacsisiTh BUIBI pabOT, TOrOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNIbTAT PabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B T'PYIIOBBIX (opMax padoThl (0OCYyXIeHUS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» ¥ UHBIE), BBIIIOJHSITH CBOIO YaCTh PA00OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YICHaMH KOMAaH]IbI, OIICHHBATh KAYECTBO CBOETO BKJIaJa B OOIMMUU TPOAYKT IO KPUTCPHUSM,

C(i)OpMy.]'II/IpOBaHHHM y4aCTHUKaMHA BBaHMOﬂeﬁCTBHH.
NPEIMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kiacce oOyyaroluiicsi MOMYYHUT CIEIYIOIIME IpPEeIMETHbIE
pe3yNbTaThl MO OTACIbHBIM TeMaM paldouell mporpaMMmbl y4eOHOro Kypca «Anredpa M Havamna
MaTEeMaTHUYECKOI0 aHaJIN3a»:

Yucsia v BbIYUCICHUA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIBHOE YUCIIO0, OECKOHEUHAs! IepUoANYEecKas
NpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JEHCTBUTEIBHBIX
YHCcell, MOJYyJIb IEUCTBUTEIBHOTO YHUCIIA;

OPUMEHSATH IpOOU U MPOLEHTHI [T PeLIeHUs IPUKJIAAHBIX 33]a4 U3 Pa3InYHbIX OTpaciei
3HAHUM U PEATIbHOM KU3HH;

OPUMEHATh NPUOIIKEHHBIE BBIYUCICHUS, NMpaBWJIAa OKPYTJEHUS, MPUKUIKY U OLIEHKY
pe3yJibTaTa BIYUCICHHUI;

CBOOOJTHO ONEpUpPOBaTh IMOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
NOAXOANIYI0 (hOpMY 3amuCH JIEHCTBUTENBHBIX YMCET JUIsl pEeIIeHHs MPaKTHYEeCKUX 3a7ad U
MPEACTABICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTETEHU;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTETIEHb C PallMOHAJILHBIM IT0Ka3aTeNIeM;

CBOOOZHO ONEpUPOBATH MOHATHSAMU: JorapudM 4Yucia, AECITUYHBIE U HATypajbHbIE
J0rapuQMmsl;

CBOOOJHO OMEpPUPOBATH MOHATHSMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YHCIOBOTO
apryMeHTa;

OTIepUPOBATH MOHATUSIMU: APKCUHYC, ApPKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUS M HEpaBEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOXKIECTBO, YPaBHEHNE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YPaBHEHHUS U yPAaBHEHUS-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHble METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAMOHANBHBIX
YPaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB [UIsl PEIICHUS] HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHUAMU: MHOTOWIEH OT OAHOM IMEePEeMEHHON, MHOTOYJIEH C
HEeNbIMU K03 (hUITMeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSTh JIeJIEHHE MHOTOWIEHa HA MHOTOWIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera 15 pemenus 3anay;

CBOOOJTHO ~ONEpUpOBaTh TMOHATHSMU: CUCTEMa JIMHEWHBIX YypaBHEHUH, MaTpHIa,
ONpeAeUTeNb MaTpullbl 2 X 2 W €ro TeOMETPUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA



onpeAenuTens 2 X 2 i BBIYUCIECHUS €ro 3Hau€HUs, IPUMEHSATh ONpPEIEIUTEIN A PelieHus
CHCTEMBl JMHEWHBIX YpaBHEHHUH, MOJEIMPOBATh pPEAJIbHbIE CUTYAIlMd C TIOMOIIBIO CHCTEMBI
JUHEHHBIX YpaBHEHH, HCCIeIOBaTh IIOCTPOEHHBIE MOJEIW C TMOMOUIbI0 MAaTpull U
OTIpeNieNIUTeNeH, HHTEPIPETUPOBATH MOJTyUYEHHBIH pe3yIbTarT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHU;

BBIMIOJIHATh ~ MIPEOOpPa30BaHUSI  YHMCIOBBIX  BBIPDAKCHHH, COAEP)KAIIMX CTENEHH C
paloHaIbHBIM IIOKa3aTeNeM;

UCTIOJIb30BaTh  CBOWMCTBA JIOTapu(MOB uIs  MpeoOpazoBaHusl  JIOTapU(YMUIECKUX
BBIPAXKEHUI;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  IOKa3aTelbHbIE U
jgorapuMuUecKue ypaBHEHHsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO/I0B
WIN OCYIIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuUeckue (QopMyibl a1 IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA;,

CBOOOZHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHATH
HE0O0X0IuMBbIe (POPMYITBI ISl PEIICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX YPaBHEHUH;

MOJICJIMPOBaTh pealibHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHHs, HEpPABEHCTBAa 110 YCIOBHIO 3a/ayd, KCCIECI0BATh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM arrapaTa anreOpsbl.

DyHKIUHA U TPaPUKH:

CBOOOZHO OMEpUPOBATH MOHATUSAMU: (PYHKIHA, CHOCOOBI 3alaHus (PyHKIMH, B3aUMHO
oOparHbple (QyHKUIUH, KOMIO3UIMS (yHKIMHA, rpaduk (YHKIHUW, BBIIONHATH 3JIEMEHTapHBIC
npeoOpazoBanus rpaduKkoB GpyHKINIA;

CBOOOJTHO ONEpPUPOBATh IMOHATUSMHU: OOJIACTH OMpPEICNICHHSI M MHOXKECTBO 3HAYCHHUI
byHKIUHN, HyTH QYHKIWHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA;

CBOOOJTHO OTEPHPOBATH TOHATHAMHU: YETHBIE W HEUETHBIC (DYHKIUH, TEPUOJUUECKUE
(GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl U MHHUMYMBbI (YHKIHH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYeHNEe (PYHKIINU Ha TIPOMEKYTKE;

CBOOOJTHO OMNEpPHUPOBATH MOHATHSAMHU: CTENEHHass (YHKIHMS C HATypaJbHbIM U LEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIWW C HAaTypaJbHBIM W LENBIM TOKa3aTeneM, rpaduk
KOPHS N-0i CTENeH! KaK (yHKLIUU 0OpaTHOM CTENEeHU C HaTypaJlbHbIM MTOKA3aTeIeM;

OTIEpPHPOBATH TOHATHAMH: JIMHEWHAs, KBaJIpaTW4HAs W JAPOOHO-IWHEHHAs (QYHKIHH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: ITTOKa3aTellbHas W JorapupMuueckas (yHKIUH, UX
CBOWCTBA U IrpadMKH, UCIIOIL30BaTh UX I'padUKH JUIsl pellICHHs] ypaBHEHMUIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENIeIeHUE
TPUTOHOMETPUUYECKUX (DYHKIMN YUCIOBOTO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIUA IS WCCIEAOBAHMS TPOIECCOB M 3aBUCHUMOCTEH TIpH
peLIeHUH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB M peallbHOW KHU3HH, BbIpaXaTh (opMyiIamMu
3aBHCUMOCTH MEX]Ty BETHUYNHAMH,

Hauana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIIEPHUPOBATH TMOHATHAMHU: apUPMETHIecKas U TeOMETpUYecKas IpOrpeccus,
0eckOHEeuHO yOBIBaIOIasi FreOMETPUYECKasi MPOrPecCHsl, TMHEHHBINH U SKCIIOHEHIIMANBHBIA POCT,
(dbopMyIIa CIOXXHBIX TPOIIEHTOB, UMETh NPEJCTAaBICHNE O KOHCTAHTE,

UCIIO0JIb30BaTh MPOTPECCHH VIS PELICHUS PEeaTbHBIX 3a/1a4 IPUKIIAHOTO XapaKTepa;

CBOOOJTHO  OMEPUPOBATh TOHSATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3a/laHUS
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OpPaHUYEHHBIE MTOCIIEA0BATENbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa Trpaduxa
(GyHKIMH, aCUMIITOTHI Tpadrka GyHKIINH;



CBOOOJTHO ONEpPUPOBATH NOHATUEM: (DYHKIUS, HENpepbIBHAas Ha OTpE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH 7151 pEIICHU 3a/1a4;

CBOOOJHO OIEpUpOBaTh IOHATUAMHU: IiepBas W BTOpas MPOU3BOJAHBIE (YHKIHH,
KacaTenbHas K rpaduky QpyHKIUM,

BBIUHUCIIATH IPOU3BOIHBIE CYyMMBI, IPOU3BEIECHUS, YACTHOI'O U KOMIIO3ULIMY JBYX (DYHKIIUH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh NT€OMETPUUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl pELLCHUs 3a1au.

MHoskecTBa U JIOTHKA:

cBOOOIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEPALIUU HAJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH aIapar JJis ONMCaHUs PeabHbIX IIPOLIECCOB U
SBJICHUH, IIPU PEIICHUM 33]a4 U3 APYTHX YUEOHBIX PEIMETOB;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: ONPENIEICHUE, TEOPEMa, YPaBHEHUE-CIIEICTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonny oOyuenus B 11 kiacce oOyyaroluiicsi MOMYYHUT CIEIyIOIIME IpPEeIMETHbIE
pe3yJbTaThl MO OTJENbHBIM TeMaM paboyeil mporpaMmsel y4eOHOro Kypca «Anredpa u Haudana
MaTEMaTUYECKOr0 aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTh MOHATUSMHU: HATYpaJbHOE U 1LEJ0€ YHCIO, MHOXKECTBA
HaTYpaJIbHBIX U LENbIX YHCEJ, UCIIOIb30BaTh NIPU3HAKU AeaumocTty nensix yucen, HOJ n HOK
HaTYpaJIbHBIX YHMCENl JJIsl PEeLeHUs 3a7a4, IPUMEHATh alroput™ EBkinna;

cBOOOJIHO OIIEPUPOBATH IMOHATHEM OCTATKa 10 MOAYJIO, 3alIMChIBATh HATYypaJIbHbIE YHCIIA B
Pa3IUYHbIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCeN, MPEICTaBIIATh KOMIUIEKCHBIC YHCIa B alreOpandeckoil M TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH apUPMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHusI M HEpaBEeHCTBA:

CBOOOJTHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHble U
JorapuMHuyUecKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCUIIBHBIX IIEPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTH
HEo0Xo1uMble (GOPMYIIBI ISl peIlIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YPAaBHEHUI U HEPAaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTh PELICHHUS] CHCTEMBI M COBOKYITHOCTEN
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IIOKA3aTENbHBIX M JIOrapu(MUYECKUX YpaBHEHUH U
HEPABEHCTB;

pemarh panuoOHaNbHBIE, HPpPALMOHAIbHBIE, [IOKa3aTeJbHbIe, JIOTapUPMHUUECKUE U
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COACpIKAILNE MOLYJIN U ITapaMETPBI;

MPUMEHSTH IrpaduyecKue METO/IbI JUIsl pEIlIeHNs YpaBHEHUI U HEPaBEHCTB, a TaKXKe 3a/1a4 ¢
napaMeTpamy;

MOJIEJIMPOBaTh peajibHbIE CHUTyallMd Ha S3bIKE aiureOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 337a4H, UCCIIEI0BATh IOCTPOCHHBIE MOAEIN
C UCIOJIb30BaHUEM alllapara airedpbl, HHTEPIPETUPOBATH NOTYyUYEHHBIH pe3yIbTarT.

DyHKIUH U TPaPUKH:

CTPOUTH Irpa@UKu KOMMO3UIMHU (PYHKIUN C IMOMOIIBIO AJIIEMEHTAPHOIO MCCIIEIOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHAMMU: T'PaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

MPUMEHSTh QYHKLINHU AJI1 MOJIETMPOBAHUS U UCCIIEIOBAaHUS pealbHBIX MPOIIECCOB.

Hauana maTeMaTH4eCKOro aHaJIM3a:

UCMOJb30BaTh MPOM3BOJIHYIO JJIs HCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTb U
KCTPEMYMBI;



HaXOJIUTh HAaHOOJbIlIee U HAMMEHbIIIee 3HAUCHUsI (PYHKIIMU HEMIPEPBIBHOM HA OTpE3Ke;

UCIIOJIb30BaTh MPOU3BOIHYIO JUTS HAXOXKICHUS HAWTYYIICTO PEIICHNS B IPUKIIAHBIX, B TOM YHCIIC
COLMANILHO-DKOHOMHUYECKHUX, 3a/lauax, IJsl OMpelesieHHs CKOPOCTH W YCKOPEHHMS Mpolecca, 3aJaHHOrO
¢dopmynoit nnu rpadukom;

CBOOOJTHO OIEPUPOBATh TMOHSATHSIMU: TEPBOOOpa3Has, ONPEHCNEHHBIA WHTErpat, HaXOJIUTh
nepBooOpa3HbIe AIEMEHTAPHBIX (PYHKINH M BRIYUCIATh HHTETpal o hopmyie HeioTona-JleliOHma;

HaXOJUTh TUIOMIAAN TIOCKUX GUTYP M 0OBEMBI TEJI C TOMOILBIO HHTETPAIa;

UMeTh TpEJCTaBICHHE O MAaTeMaTHYeCKOM MOJICIIMPOBAHHMA HAa TMPUMEPE COCTABIICHUS
nmud hepeHnrnanbHBIX ypaBHEHHI;

pelaTh NpUKJIaJAHbIC 331241, B TOM YUCJIE COIMATBHO-9)KOHOMHYECKOTO U (PU3NYECKOT0 XapaKTepa,
CpeJCTBaMHU MaTEeMaTHUECKOTO aHAIH3a.

TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Koau4yecTBo yacon
Ne ni/m HanMeHoBaHMe pa3iesioB U TeM NPOrpaMMbl B KouTtpoan
cero
HbIE
padoTsl
MHOKECTBO ASHCTBUTEIIHLHBIX YMCENI. MHOTOUYICHBI.
1 PanmonansHbie ypaBHEHUS M HepaBeHCTBA. CUCTEMBI THHEHHBIX 24 1
ypaBHEHUH
2 Oyukunn u rpadukn. CreneHHast QyHKIHS C HENBIM IOKa3aTeleM 12 1
3 ApudMeTHYeCKHit KOpEeHb /-0l cTeneHu. MppanuoHaabHbIe 15 1
ypaBHEHHUS
4 [lokazarenpHas gyHkius. [lokazaTensHbIe ypaBHEHUS 10 1
5 Jlorapudmuueckas ¢yskis. Jlorapudmuueckue ypaBHEHHSI 18 1
6 TpUroHOMETpUUYECKUE BIPAXKEHUS U YPABHEHHUS 22 1
7 ITocnenoBaTenbHOCTH U MPOTPECCUU 10 1
8 HenpepriBable pynakiun. [IponsBonHas 20 1
9 [ToBTOpeHue, 0600IEeHNe, CUCTeMAaTH3AIMs] 3SHAHUN 7 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 138 10
11 KJIACC
KoauyecTBo yacon
Ne n/m HauMeHoOBaHMe pa3ieioB U TeM NPOrpaMMbl Konrpoun
Bcero HbIE
padoThI
1 HccnenoBanue QyHKIUH ¢ TOMOIIBIO TPOU3BOIHOM 22 1
2 IlepBooOpa3Has u UHTETpai 12 1
3 I'paduxu Tpuronomerpuveckux ¢yHkuid. TpuronoMmerpuyeckre 14 1
HEpaBEHCTBA
4 HpparmmonansHeIe, MOKa3aTeIbHbIC U JJOrapuPMUIECKIEe 24 1
HEpaBEHCTBA
5 Komrrexkcubie uncia 10 1
6 HarypanbHble u 11esb1e uncia 10 1
7 Cuctemsl pallMOHANBHBIX, UPPALMOHAIBHBIX MOKA3aTeIbHbIX U 12 1
JorapuMHUIECKIX YPaBHCHHIMA
3azauu ¢ mapameTpamMu 16 1
9 [ToBTOpEHUE, 0000IIEHNE, CHCTEMATH3AIUS 3HAHHH 16 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10




MPOBEPSIEMbBIE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHHUSI OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
DOBEDIEMOO [IpoBepsieMbIe TTpeIMETHBIE pe3yJIETAaThl OCBOSHHUS OCHOBHOW 00pa30BaTeIbHOM
POBEp MPOrpaMMBbI CpPeHEro 00IIero o0pa3oBaHus
pesynsrara
1 Yuciia v BBIYUCIICHUS
11 OnepupoBaTh MOHATHSMHU: paLUOHAJIbHOE U JAEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATUYHAS IPOOb, MPOIICHTHI
12 Bemonuate  apudmeTnyeckue — omepanudd ¢ palMOHAIBHBIMH U
' JICHCTBUTEJIbHBIMU YU CIIAMHU
13 BbinonHaTe npuOImkEHHBIE BBIUMCIICHUS, UCIONb3Yys MpaBUila OKPYIVIEHUS,
) JIeJ1aTh IPUKUJIKY U OLIEHKY Pe3ysIbTaTa BRIYUCICHUN
OnepupoBarh NOHSTHUSMU: CTENEHb C LEJIbIM IIOKa3aTelleM, CTaHJapTHas
14 dopma 3amucu JEWCTBUTENBHOIO 4YHCIAa, KOPEHb HaTypalbHOM CTENeHH;
UCIIOJIb30BaTh MMOAXOMALIYI0 (OpMY 3aluCU ACUCTBUTEIbHBIX YHCEN IS
pelLIeHHs] IPAKTUYECKUX 33124 U MPE/ICTaBICHUS JaHHbBIX
OnepupoBaTh NOHATUSAMH: CHHYC, KOCUHYC U TaHI€HC MPOU3BOJILHOTO YIJIa;
1.5 WCIIOJIB30BaTh ~ 3allUCh  MPOM3BOJIBHOTO  yra  4epe3  oOpaTHbIC
TPUTOHOMETpUYECKHe QYHKIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBarh MOHATUAMHU: TOXJECTBO, YpaBHEHHE, HEPABEHCTBO, LEIOE,
2.1 palOHAIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPABHEHHE
29 BoinonHsATe npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH W perarb
) TPUTOHOMETPUUYECKHUE YPABHEHUS
BeinonHATe mpeoOpa3oBaHusl LENbIX, palMOHAIBHBIX U HPPALMOHAIBHBIX
23 BBIp@XEHUM M pelniarb OCHOBHBbIE THUIBI LEJIbIX, PAUUOHAIBHBIX U
UppalMOHAJIbHBIX YPaBHEHHH U HEPaBEHCTB
24 [TpuMeHATH ypaBHEHHUSI U HEPABEHCTBA JJIS PELICHHUs] MaTeMaTHUECKUX 3a1ad
' Y 3aj1a4 U3 pa3IM4YHbIX 001acTell HayKu U peaibHOM XKU3HU
MonenupoBarh peajbHbIE CUTyallMM Ha S3bIKE aireOpbl, COCTaBIIATH
2.5 BBIPQKCHMSI, YPAaBHEHUS, HEPABEHCTBA II0 YCIIOBUIO 3aJa4dM, HCCIIEAOBATh
MIOCTPOEHHBIE MOJIEJIU C MCIOJIb30BAHUEM annapara aareopbl
3 QDYHKIMH U TpaduKu
OnepupoBarh MOHATHAMH: (YHKIHMS, COCOOBI 3a7aHus (PyHKIUHU, 00IACTh
3.1 OTIpeJIeNIeHUs] U MHOXKECTBO 3HAUCHUH (QyHKIUH, rpaduk (GyHKIMH, B3aUMHO
oOparHble QyHKINU
39 OnepupoBarh NOHATUAMU: YETHOCTh U HEYETHOCTh (DYHKIMH, HYJIH QyHKLHUH,
' IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBath rpaduku GyHKIUHN UIs pellieHus ypaBHeHUH
34 Crpoutp M uyMTaTh rpaduKu JTUHEHHOUW (YHKIMH, KBAJAPAaTUYHOM (YHKLUH,
' CTeNeHHON (YHKIIMH C LEJIBIM MTOKa3aTeIeM
Ucnonp3oBath Tpadukd QyHKOUN 1T  UCCIEIOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH MpU peIleHUH 3a7a4 M3 JAPYTHX Y4YeOHBIX IPEeIMETOB U

peanbHOM KU3HH, BHIPAXKaTh OPMYJIaMU 3aBUCUMOCTH MEXKIY BEJTMUYHHAMU




Hagana maremMaTuueckoro aHaian3a

OHGpI/IpOBaTL IIOHATHUAMMU IOoCJICA0OBATCIBHOCTD, apI/I(bMeTI/I‘-IGCKaSI u

4.1 T€OMETPUYECKAsI POIPECCUU
49 OnepupoBarh MOHATHSAMH: OECKOHEYHO YyObIBalolass TIeoMeTpHYecKas
nporpeccus, CyMmMa 0€CKOHEYHO YOBIBAIOIIEH reOMeTPHIECKON IPOTPeCcCun
4.3 3aaBarh MOCAEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp3oBaTh CBOMCTBA MOCIEN0BATEIBHOCTEN U MIPOrPECCU I PEILICHUS
peabHbIX 33/1a4 PUKIIATHOTO Xapakrepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBarh NOHATUSIMH: MHOXECTBO, OIIEpaLlMH HAJl MHOKECTBAMHU
59 Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIH aIrapar Jijisl ONUCAHMS PEeAJIbHBIX
' IPOIIECCOB U SBJICHUH, PH PEIICHUH 33]a4 U3 APYTUX yUEOHBIX MPEIMETOB
53 OnepupoBarb MOHSITUSMU: onpezeieHue, TeopeMa, CIJIEJICTBHE,
JI0Ka3aTeJIbCTBO
11 KUIACC
Kon . .
HpoBepHEMOrD IIpoBepsiemble NpeMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOM
pesysTaTa NMPOrpaMmMbl cpeHero oouero 00pazoBaHus
1 Yuciia v BBIYUCIICHUS
OnepupoBarh MNOHATUAMU: HATypaJlbHOE, I€JI0€ YHCIIO; HCIOJIb30BaTh
1.1 MPU3HAKK JIETMMOCTH LEJBIX YHUCEJ, pa3J0KEHHE 4YUCIa Ha MpPOCThIE
MHOXXHTEJIU JUIsl peIeHUs 3a/1a4
1.2 OnepupoBatrh MOHATHUEM: CTENIEHb C pAllMOHAIBHBIM MTOKA3aTelIeM
13 OnepupoBarh MOHATHAMM: JIOTapudM 4YKCIIA, JECITHUUHBIE U HaTypaJbHbIE
norapudmbl
2 YpaBHEHMs 1 HEPABEHCTBA
[IpumensTh  cBOiCTBa CTeNmeHW Juid MpeoOpa3oBaHMsl — BHIPAKECHUIA,
2.1 OIepUpPOBaTh MOHITUSMHU: TIOKA3aTE€IbHOE YPaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBI€ THUIIbI [TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BreimonHATe  mpeoOpa3oBaHUs — BBIPAXKEHUM, COAEpXKAIUX  JOrapudMsI;
2.2 ONepUpOBaTh MOHATHAMM: Jorapu(pMuyeckoe ypaBHEHHE WU HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOTapUPMHUUECKIX YpaBHEHUH 1 HEPABEHCTB
23 HaxoauTs penieHus NpoCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBarh MOHATUSAMU: CHUCTEMA JIMHEWHBIX YPaBHEHUU U €€ pelIeHUuE;
2.4 WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHWM JJI1 pEHICHUs MPAKTHYECKUX
3a1a4
25 HaXO,Z[I/ITvaeIJ_ICHI/ISI MPOCTEHIINX CUCTEM U COBOKYIMHOCTEH pallMOHAbHBIX
ypaBHEHUW W HEPABEHCTB
MopaenupoBaTh peaibHBIC CHUTYallUM Ha s3BIKE alreOphl, COCTaBIATH
2.6 BBIPOKEHUSI, YPABHEHUs, HEPABEHCTBA M CHCTEMbI IO YCJIOBHUIO 3a/lauH,
MCCJIEJIOBATh IOCTPOEHHBIE MOJIETH C UCIIOJIb30BAaHUEM armapara ajareopbl
3 @YHKIMH U TpaduKu
31 OnepupoBaTh  TMOHATHUAMH:  TNEpUOAMYECKas  (QYHKIHS, MPOMEKYTKH

MOHOTOHHOCTH (DYHKIIMM, TOYKHM SKCTpeMyMma (YHKIMH, HauOojbliee H




HAaUMEHbIIee 3HadueHUs (QYHKIMH Ha TPOMEXKYTKE, HCIOJIb30BaTh WX JUIS
uccieoBanus GyHKIUY, 3a1aHHOM rpa@rKoM

OnepupoBarh NOHATUAMU: TpadUKHU MOKa3aTeNbHOM, JorapuMuUyecKol u

3.2 TPUTOHOMETPUYECKUX (PYHKIINIT; n300paXkaTh X HA KOOPAMHATHOM MIIOCKOCTH
U MCII0JIb30BATh JUIsl pEILICHHs] YPaBHEHUH U HEPaBEHCTB
33 N300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH rpzi(bHKI/I J'II/IHCI‘/'IHBIE( YPaBHEHUH U
MCIOJIb30BaTh UX JUISl PEIICHUs CUCTEMBI JIMHEWHBIX YPaBHEHUN
34 Wcnonp3oBath Tpaduku GYHKUME U8  WCCIIEAOBAaHHMS TPOLIECCOB U
' 3aBUCUMOCTEH U3 Jpyrux yuyeOHBIX JIUCIHILINH
4 Hauana MaTeMaTn4eckoro aHajimsa
OnepupoBaTh NOHATUSAMM: HENpPEPbIBHAS (YHKIMS, TPOU3BOIHAS (PYyHKIHH;
4.1 UCTIONIb30BaTh T'€OMETPUUYECKUN M (PU3MUYECKUH CMBICT MPOU3BOAHON I
peleHus 3a1a4y
49 HaxoauTe npou3BOJHbIE I€MEHTAPHBIX (PYHKIMHA, BEIYUCIATH IPOU3BOAHBIE
' CYMMBI, IPOU3BEJICHHSI, YACTHOTO (PYHKITHIA
43 Hcnonp30BaTh NpOU3BOAHYIO VIS HCCIIE0BAaHUS (YHKIIMM HA MOHOTOHHOCTD U
9KCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIIEOBAHUS K IOCTPOCHHUIO I'paHKOB
44 Hcnonp30BaTh NPOM3BOAHYIO JUISI HAXOXJIEHHMsSI HAWIY4IIEero peIIeHUs B
IPUKIIAIHBIX, B TOM YUCJIE COLIMAIbHO-3KOHOMUYECKUX, 33a4ax
45 OnepupoBaTh MOHATHSAMHU: TE€pBOOOpa3Hass W  MHTErpajg; I[OHUMATh
TeOMETPHUYECKUN M (PU3MIECKUI CMBICT MHTETpaJIa
46 Haxoauthk nepBooOpa3HbIie 3eMeHTapHBIX (PYyHKIMHA, BEIYUCIIATH HHTETPAI 10
dbopmyne Herotona — JleiitOHuIa
47 Pemare npukiagHele 3a1add, B TOM YHCJIE COLUAIBHO-DKOHOMHMUYECKOIO U

(H3rYecKoro xapakrepa, CpeICTBAMI MaTeMaTHIECKOTO aHAJIM3a




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KJIACC

Kon
1

IIpoBepsieMblii 3jIeMEHT COlePKAHUSA
Uucna v BEIYUCICHUS

1.1

Panmonaneuple uyucia. OOBIKHOBEHHBIE W JIECATUYHBIC APOOW, MPOICHTHI, OCCKOHEUHBIC
nepuonuyeckue ApoOu. ApudMETHYECKHE OIepalid C  palMOHAIbHBIMU  YHCIAMH,
npeoOpa3oBaHus YMCIOBBIX BBIpakeHHU. [IprMeHeHHMe apoOei M MPOIEHTOB IS PEIICHIS
NPUKIATHBIX 33714 U3 Pa3INuHbIX OTpaciied 3HaHUN U peaIbHON KU3HU

JeticTBuTenpbHBIC YHCNIA. PanoHanbHBIC W HMppaIMOHANBHBIC YHCIa. ApHMETHUYECKUE

1.2 | omepauuu c neiCTBUTENBHBIMU YHCIaMu. [IpuOnmkEHHBIEC BEIYUCICHUS, IPaBHUiIa OKPYIIICHHS,
IIPUKKJKA U OLEHKA Pe3yJIbTara BIYUCICHUI
Cremenp ¢ uenbiM mnokazateneM. CraHmapTHas QopMma 3amucH ACHCTBUTENBHOTO YHCIHA.
1.3 | Ucmonp3oBanme momxomsmielt (OpMBI 3alMCH  EHCTBUTEIBHBIX UHCENT IS PEIICHHS
MPAaKTUYECKUX 33Ja4 U IPEICTaBICHUS JaHHbBIX
14 ApH(l)MGTH‘IE:CKHfI KOpEHb HaTypalbHOH crereHu. J[elCcTBUs ¢ apupMETHIECKUMU KOPHIMH
HaTypaJIbHOW CTENEeHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, ApKKOCHHYC, apKTaHT€HC
YHCJIOBOTO apryMeHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 | ToxxaecTBa M TOXKIECTBEHHBIE IPEOOPa30BAHMS
o [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpaKeHHH. (OCHOBHBIE TPUTOHOMETPHUYECKHE
' dbopmymsl
2.3 | YpaBHeHuUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeToj ] MHTEPBaJIOB
2.4 | PemieHue mensix v JpoOHO-pAIIMOHATRHBIX YPAaBHEHUH U HEPABEHCTB
2.5 | PeuieHue uppauroHadbHbIX YPABHCHUN U HEPABEHCTB
2.6 | PemeHne TpUTOHOMETPUYECKUX YPaBHEHUI
27 [IpumeHnenne ypaBHEHHWH W HEpPABEHCTB K pEIICHWIO MaTreMaTH4YecKuX 3ajad W 3aJad u3
pa3IMYHBIX 00JIacTel HAyKU M pealbHOM KU3HU
3 OyHKIMH U rpaduKu
3.1 | ®ynkuus, cnocoOsl 3aanust GyHkuuu. ['paduk ¢yaknmu. BzanmHo oOpaTHbie QYHKIIUH
39 OO6nacth ompezeNieHdss U MHOXeCTBO 3HadeHWil ¢yHkiuu. Hymm ¢yHkimm. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (DYHKIMH
33 CrenenHast GyHKIUS ¢ HATYpaJbHBIM U IIEJBIM MoKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpad UK KOpHS n-0i CTENeHN
34 TpuroHomeTpudeckasi OKpy>KHOCTb, ONpEICICHNEe TPHTOHOMETPHUYECKUX (QYHKIHH YHCIOBOTO
aprymeHra
4 Hauaa matemaTiueckoro aHain3a
41 [locnenoBarensHOCTH, CIOCOOBI 3a/IaHus MOCIIEZI0BATELHOCTEH. MoHOTOHHBIE
MIOCJIEI0BATENbHOCTH
ApudmeTrryeckast 1 TeOMETpHUECKas MPOrpeccur. beckoHewHo yObIBaroIas reoMeTpruiecKas
4o | TpOrpeccus. Cymma OeckoHeuHO YOBIBamOLIeH TeoMeTpuueckol mnporpeccuu. Popmysna
' CJIO’KHBIX ITPOLEHTOB. Mcronb30BaHNe MPOrpECCUH AT PELLIEHMS] peaIbHBIX 3a/1a4 IPUKIIATHOTO
Xapakrepa
5 MHOX€eCTBA U JIOTHKA
MHoXxecTBO, omnepalnuu HaJ MHOXecTBaMH. [lumarpammbl Oitnepa — Benna. Ilpumenenue
5.1 | TEOpPEeTHKO-MHOXXECTBEHHOTO armapara JiIsl OACAHUS PEAIbHBIX MPOLIECCOB U SBJICHHMH, MPH
pelIeHUH 33/1a4 U3 IPYTuX y4eOHBIX IPEAMETOB
5.2 | Onpenenenue, TeopeMa, CIEACTBHUE, TOKA3ATEIHCTBO




11 KJIACC

Kon IIpoBepsiemMblii 371€eMeHT COIePKAHUS
1 Yucna ¥ BEIYUCIICHHS
1.1 HarypanbHble u 11enbie yncna. [Ipu3Haku JeTMMOCTH LEJIbIX YHCE
1.2 Crerenp ¢ parMoHaIbHBIM Moka3aresieM. CBOHCTBA CTETICHH
1.3 Jlorapudwm uncna. JlecsiTHuAble M HATYPAITBHBIC JIOTaPHUPMBI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeobpazoBanue BeIpaXEHUH, COAEPKAIINX JIOTapu(MBbl
2.2 [IpeobpazoBanue BEIpaKCHUH, COAEPKAIINX CTEIIEHH C PAllMOHAIILHBIM [TOKa3aTelleM
2.3 IIpuMepsl TPUTOHOMETPHUIECKUX HEPABCHCTB
2.4 ITokazarenpHbIC YpaBHEHHUS M HEPABCHCTBA
2.5 Jlorapudmudeckie ypaBHEHHUS 1 HEPABEHCTBA
26 CI/ICT?MI)I JII/IHCI‘/'IHI)IXV ypaBHEHUH. PelneHne NpUKIaAHBIX 3a7a4 C [OMOLIHIO CHCTEMBI
JMHEHHBIX YPaBHEHUH
2.7 CucteMbl U COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
o IIpumeHeHue ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKUX 3aJa4 1 3a/1a4
W3 Pa3NUYHBIX 00JacTel HAyKH M PeaIbHOM KU3HU
3 OyHKIMH U TpaQuKu
31 Oynknus. [Tepuonnueckue pyukiun. [IpoMexxyTkn MOHOTOHHOCTH (PyHKIIMU. MakCUMyMBI U
) MUHUMYMBI QyHKIud. Hanbonpliee 1 HauMeHblIee 3Ha4eHNe (DYHKLIUHN Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue QyHKIINH, UX CBOHCTBA U TPaQUKU
33 [TokazarenbHas U JorapugmMuieckas GyHKIIUH, IX CBOMCTBA U IpaQUKH
34 HcnonpzoBanue rpadukoB PyHKIMK A7 peLICHUs] YPaBHEHUN 1 TMHEHHBIX CHCTEM
35 Hcnonw3oBanue rpadkoB GyHKIUH 1)1 KCCIICI0BAHMUS MTPOIIECCOB M 3aBUCUMOCTEH, KOTOPbIE
BO3HHKAIOT NPH PELICHNH 3a]1a4 U3 JPYTHX YYeOHBIX IPEIMETOB H PeabHOM KU3HH
4 Hauana MmaremaTnueckoro aHaausa
4.1 HenpepsbiBable hyHKIMN. MeToa HHTEPBAJIOB AJIsl peLLICHHs HEPAaBEHCTB
4.2 [IponsBoanas dhyHkiwH. ['eomMmeTprdeckuii U GU3NIECKUI CMBICT IPOU3BOIHON
43 [IpousBoaHbie 3yeMeHTApHBIX GYHKOUA. DOpMyNbl HAaXOXKICHHS IPOM3BOAHOW CYMMBI,
NPOM3BEICHHS U YaCTHOTO (pyHKUUI
44 [IpumeHeHne MPOM3BOAHOM K MCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTH U SKCTPEMYMBI.
) HaxoxieHre HanOoJIbIIEro 1 HAMMEHBIIEeTo 3Ha4eHUs] PYHKIIMU Ha OTPe3Ke
45 [IpumMeHeHne NPONU3BOTHON [T HAXOXKICHNS HAMJTYYILEero PELICHHUs B IPUKJIAAHBIX 3a/1a4ax,
JUTSL OTIpEJIeTICHUs] CKOPOCTH Tpoliecca, 3a1aHHOTro popMyInoii mim rpa@ukomM
4.6 IlepBooOpa3nas. Tabnuila nepBooOPa3HBIX
47 WnTterpain, ero reomeTpuueckuii u pusnuecKuii cMbicil. Beruncnenue nuarerpana no gopmyie

Hrrorona — Jleiiouua




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOWM OBPA30OBATEJIBbHOM NPOT'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NMpoBepPSIeMOro
TpeOoOBaHMS

ITposepsieMmble TpeGOBaHUS K MPeAMETHBIM pe3y/bTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero 0611ero 06pa3oBaHus

Brnagenne MeTomaMu  JOKa3aTeNbCTB, QJITOPUTMaMM  pEUIeHHMS 3ajad; yMEHHUe
(bopMyaHpOBaTh M ONIEPUPOBATH MOHATHIMHU: ONPEICICHUE, aKCHOMA, TeopeMa, CIIeICTBHE,
CBOWCTBO, IPHU3HAK, J0KA3aTEeIbCTBO, PABHOCUIbHBIC (DOPMYITUPOBKH; IPUMEHATH HX;
yMeHue (QopMynupoBaTe OOpaTHOE W HPOTUBOIOJOXKHOE YTBEP)KICHHE, INPUBOIUTH
MIPUMEPHI M KOHTPIPUMEPBI, UCIIOIb30BATH METOJ MaTEMAaTHUECKOW MHIYKIIMH; IPOBOIUTH
JIOKa3aTeIbHbIE PACCYKICHH IIPH PEIICHUH 3a]a4, OLICHUBATh JIOTHYECKYIO IIPaBUIBHOCTD
paccyKIEHHI; YMEHUE ONEPUPOBATH MOHATHAMH: MHOKECTBO, IOAMHOXKECTBO, ONEPALUN
HaJ MHO)KECTBAaMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar Uit
ONMCAHUS peaJbHBIX MTPOLECCOB U SBIECHUHN U IPY PEIISHNH 33124, B TOM YHCIIE U3 JPYTUX
y4eOHBIX MPEIMETOB; YMEHHE ONEPHUPOBaTh MOHATUSAMU: rpad, CBA3HBINA rpad, nepeso,
UKL, Tpad) Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh U ONMCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOaMU;
WCIIOJIb30BATh rpadbl IPU pEIICHUN 33134

YMeHue onepupoBaTh MOHATHSIMU: HATYpaJIbHOE YHUCIIO, LEJI0e YMCIO, CTENEHb C LEIbIM
IIOKa3aTelleM, KOPEHb HATypajbHOM CTENEHH, CTENEHb C PalOHAIbHBIM IIOKA3aTEleM,
CTENEHb C JEHCTBUTENbHBIM IIOKA3aTeseM, Jorapudm Jucia, CHHYC, KOCHHYC U TaHT'€HC
IPOU3BOJIBHOIO YHUCJIA, OCTATOK IO MOAYJIO, PAllMOHAIBHOE YMCIO, UPPalMOHAIbHOE
YHCI0, MHOXECTBA HaTypallbHBIX, IIETbIX, pallMOHAJbHBIX, ICHCTBUTEIbHBIX YHCEI;
YMEHHE UCIIONB30BaTh NPU3HAKK JEIUMOCTH, HAUMEHbLIMHA OOLIMH JAenuTens Hu
HanMeHbIlee o0lIee KpaTHoe, arOpuTM EBKiIHMIa mpu pemieHuH 3ajad; 3HAKOMCTBO C
Pa3IMYHBIMA TIO3WIMOHHBIMH CHCTEMaMH CUHCJICHHUS; YMEHUE BBITIONHATH BBIYUCIICHHE
3HaYeHUH U TPeoOpa30BaHIS BRIPAKEHUH CO CTETICHSIMH U JoraprudMamMu, IpeoOpa3oBaHus
JIpOOHO-paIMOHAIEHBIX BBIPaKCHUH; yMEHHE OIepHupoBaTh MOHATHSIMHU:
MOCTIe/IOBAaTEeIbHOCTh, apu(MeTH4ecKas Mporpeccusi, TIeoMeTpHUYecKas Iporpeccus,
OeckoHEYHO  yObIBarollas  IeoMETpUuYEecKass  Iporpeccus;  yMeHHE  3aJaBarh
MOCJIEIOBATEIbHOCTH, B TOM YHCIIE C IOMOLIBIO PEKYPPEHTHBIX (OpMYyN; yMEHHE
OTIepUPOBaTh TOHATHSAMU: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE KOMILICKCHBIC YHCIA,
MOAYIb M apryMeHT KOMIUIEKCHOTO 4Hcia, (opMa 3alicHd KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTb IPOU3BOAUTH
apupMeTHYeCKre JACHCTBHS C KOMIUIEKCHBIMHM YHWCIIAMH; MNPUBOAUTH MPUMEPHI
WCIIOJIb30BAHNSA KOMIUIEKCHBIX YHCEJ; ONEPHUPOBATh MOHATHAMHU: Marpuma 2X2 u 3x3,
OTIPEINTUTEIh MAaTPHIIbI, TEOMETPUIECKUAN CMBICI ONPEICIUTENs

YMeHHe onepupoBarTh IMOHATUSAMU: PAlMOHAIBHBIE, WPPALMOHAJIBHBIC, TOKA3ATENIbHbIE,
CTETIEHHbIE, JIOTapUPMUIECKHE, TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPAaBEHCTBA, HMX
CUCTEMBI;  YMEHHE  OIEpUpOBaTb  IOHATUAMHU:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpazoBaHKe, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH W HEPaBEHCTB,
PaBHOCHIIBHOCTb YpaBHEHHMH, HEpPaBEHCTB W CHCTEM; YMEHHE pelaTb YpaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOIIBIO pPa3lIMYHBIX MPUEMOB; pEIIaTh YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C IAPAMETPOM; IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, X CUCTEMBbI
JUTS pelIeHns] MaTeMaTHYeCKUX 33/1a9 U 3a7a4 U3 PAa3JIMIHBIX 001acTel HayKu M peaTbHOI
JKU3HU

YMeHne onepupoBarh MOHATUSAMH: (QYHKUOUS, YETHOCTh (QYHKUUH, NEPUOJUYHOCTD
(GYHKIMH, OTPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb (PYHKIIMH, KCTPEMyM (QYHKIIHH,
HaunOoJbIliee ¥ HAUMEHbIIIee 3HaYeHMsI (DYHKIIMHM Ha TPOMEKYTKE, HENPephIBHAS (PYHKIIHS,
ACHMIITOTHI rpaduka QYHKIUH, IepBast K BTOpasi IPOU3BOAHAS (PYyHKIIMH, TEOMETPUIECKHUN
1 (U3MYECKUI CMBICII IPOU3BOIHOM, MEpPBOOOpa3Hasi, ONpeAeaEHHBId HHTErpall; YMEHUE
HaXOUTh ACHUMNTOTHI Tpaduka (QyHKIWU; yMEHHE BBIYMCIISATH HPOHM3BOIHBIC CYMMBI,
MPOU3BE/ICHHS, YACTHOTO M KOMIO3UIUK (DYHKIIMH, HAXOAUTh YpaBHEHHE KacaTeIbHOU K
rpaduKy QYHKIUHM; YMEHHE HaXOIUTh MPOM3BOAHBIC 3JEMEHTAPHBIX (YHKIMA; yMEHHE
WCIIOJIb30BAaTh NPOM3BOIHYIO JUIS HMCCICAOBaHMS (DyHKUWH, HAXOOUTH HauOONBIINE W




HAUMCHBININE 3HAYCHUS (PYyHKIUI;, CTPOUTHh TPapUKd MHOTOWICHOB C HCIOJIB30BaHUEM
anmapara MaTeMaTH4eCKOrO aHaju3a; NPUMEHATh MPOU3BOIHYIO JUIS HAXOXKICHUS
HAWIYYIIET0 PEHIeHHs B NPUKIAAHBIX, B TOM YHCIE COIUAIbHO-DKOHOMHYECKHX U
¢u3ndgecKknx 3amadax; HaXOAWTH IUIOMAAN W OOBEMBI (UTYp C TOMOIIBIO HHTETpaa;
MPUBOAUTH MIPUMEPHI MATEMATUICCKOTO MOACIUPOBAHHSI C TOMOIIEI0 audepeHImanbHbIX
YpaBHEHUI

YMeHue onepupoBaTh MOHATHAMHU: Tpaduk (QyHKIMH, oOpaTHAs (QYHKIHUSA, KOMIIO3UIUSI
¢byHKuMiA, nuHeWHHas QYHKIOUSA, KBaaparndHas QYHKIUS, palfoHaNbHas (yHKITHS,
cTerieHHass (yHKIUS, TPUTOHOMETpH4Yeckrne (DyHKIMH, OOpaTHbIE TPUTOHOMETPUUIECKUE
(hyHKIIMK, TIOKa3aTesbHas M JjorapupmMudeckas (QyHKIUH, YMEHHUE CTPOUTH TpapuKu
M3yYeHHBIX (YHKIWN, BBHIONHATH MpeoOpa3zoBaHus rpadukoB (YHKIHNA, UCTIOTH30BATH
rpaduky A7 W3ydeHWs MPOIECCOB M 3aBHCHMOCTEW, NMPH PEUICHHH 33734 M3 JPYTUX
Y4eOHBIX MPEJAMETOB M 33J[a4 U3 peajbHOU KU3HH; BhIpAXKaTh (POpMyIamMu 3aBUCUMOCTHU
MEXJy BCJIMYMHAMH; HCIONB30BaTh CBOWCTBA M Tpaduku (QyHKIUH Ui pelieHus
ypaBHEHWH, HEPaBEHCTB M 3a7ad C TapamMeTpamu; Hu300pakaTh Ha KOOPAWHATHOM
IJIOCKOCTH MHOKECTBA PEILICHUN YPABHEHU I, HEPABEHCTB U UX CUCTEM

YMeHue pemars TEeKCTOBbIE 3aaud PAa3HBIX THIIOB (B TOM YHCJIE Ha MPOLEHTHI, JOIHU U
YacTH, Ha JBIDKCHHE, pabOTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 33Ja4d U3 00JacTH
yIpaBlieHHs JIMYHBIMUA ¥ CEMEWHBIMU (DHHAHCAMU); COCTABIISATH BBIPAKEHHS, YPaBHEHHS,
HEPABEHCTBA W UX CHCTEMBI 110 YCIOBHIO 33JayH, MCCIENOBATh MOMyYEHHOE pEIICHUE U
OLICHUBATH MPaBIONON00HOCTh PE3YJBTATOB; YMEHUE MOJACIUPOBATh peallbHbIE CUTYaluu
Ha SI3bIKE€ MaT€MATUKH; COCTABIATh BBIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
M0 YCJIOBHIO 3aJjaud, WCCIIENOBaTh MOCTPOECHHBIE MOJENN C MCIOJIB30BaHUEM ammapara
anreOpbl, UHTEPIPETUPOBATH NMOTYYCHHBIHA pe3yIbTaT

YMeHHe omnepupoBaTh MOHATUSAMH: CpeAHee apupMeTHdyeckoe, MeAuaHa, HauOoJplIee U
HaMMEHbIIIee 3HAUYCHMUs, pa3Max, JUCHEePCHs, CTaHIapTHOE OTKJIOHEHHE YHCIOBOTo Habopa;
YMEHHUE M3BIIEKaTh, HHTEPIPETUPOBaTh MH(OPMAIIUIO, MPEICTABICHHYIO B TaOIMIaxX, Ha
auarpammax, rpaukax, OTPaKalollyl0 CBOHCTBAa pEajbHBIX IPOLIECCOB M SIBICHUH;
OPEACTaBIATh HHGOPMAIMIO C TOMOLIbI0 TaONMMI M JAuarpaMM; HCCIIEI0BaTh
CTaTUCTUYECKHE J[aHHbIe, B TOM 4YHUCIIE C IPHUMEHEHHWEM TpadHuyecKHMX METO0B U
ANIEKTPOHHBIX CPEACTB; rpaUIecKu UcCIe0BaTh COBMECTHBIE HAOMIONEHHS C TOMOILBIO
JriarpaMM pacceMBaHMs M JMHEHHOHN perpeccuu

YMeHHe oneprupoBaTh MOHIATUAME: CIy4allHBIN OIBIT U CIIy4aliHOE COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIISATH BEPOSTHOCTD C HCIIONB30BaHUEM IpaduiaecKux
METOJIOB; IPUMEHSATH (POPMYIIBI CIIOKECHHUSI I YMHOXKEHHS BEPOSATHOCTEH, (OPMYITY ITOTHON
BeposiTHOCTH, (hopmyny bepHymin, xomOuHaropHble (GakTel U (QOPMYINbI, OLEHUBATH
BEPOSITHOCTH pEAbHBIX COOBITHH; YMEHHE ONEpUpOBaTh MOHATHSIMHU: ClydaiHas
BEJIMYMHA, PaCIpelElI€HUE BEPOATHOCTEM, MATEMaTUYECKOE OXKUIAHUE, IUCIEPCUS U
CTaHJApTHOE OTKJIOHEHUE CIIyYalHON BeJMYMHBI, (DYHKIIMH paclpeieieHus] U IIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOIO paclpeieiIeHUi; yMEHHE UCIOIb30BATh
CBOMCTBA M3YUYEHHBIX PACHPEIECIICHUM I pEelIeHMs 3a]a4; 3HaKOMCTBO C IOHSATHSMM:
3aKOH OOJIBIITHX YHCEIT, METOIBI BEIOOPOUHBIX HCCIICIOBAHNH; YMEHHE TPUBOJUTH IPUMEPHI
NPOSIBJICHUSI 3aKOHA OOJBLIMX YUCET B MPUPOIHBIX W OOLIECTBEHHBIX SBICHUSX; YMEHUE
ONEpUpPOBaTh MOHATHAMU: COUYETaHHWE, NEPECTAHOBKA, YHUCIO COYETAaHUM, YHCIIO
NepecTaHoBOK; OuHOM HpIOTOHA; yMeHHWe TpPHMEHITh KOMOHWHATOpHBIE (aKThl |
paccyxIeHus A pelIeHus] 3ajad; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
COCTABJISITh BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH TIOITYUECHHBIN pe3ynbTar

YMeHHne onepupoBarh MOHATHUAMH: TOYKa, MpsMas, TIIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
Jqyd, BEJWYMHA YINA, IUIOCKMH yroi, JABYTpaHHBIA yroi, TPEXTpaHHBIA yroi,
CKpEIIMBAIONINECs] TpsAMBIE, TMAPAUIENbHOCTh M NEePIEeHAMKYIIPHOCTh TPSMBIX U
IUIOCKOCTEH, Yroil MEXAY MPSIMBIMH, YTod MEXIy MPSIMON U IIIOCKOCTBIO, YTOI MEXIY
IUIOCKOCTSMH, PACCTOSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHUE MEXAY IpsIMBIMHU,
paccTOsTHIE MEX/y TUIOCKOCTSIMHU; YMEHHE MCIIONIb30BaTh NMPH PEIICHUH 3a/1ad N3yUeHHbIE
(aKThl ¥ TEOpeMbl IUNIAHUMETPHUH; YMEHHE OIIEHUBATh pa3Mepbl 0ObEKTOB OKPY)KAIOIIETO




MHpa, CTPOUTH MATCMATUYCCKHUC MOIACIN C IMOMOIIBKO TCOMCTPUUYCCKUX IIOHATUH U
BCJIMYMH, PCIIATh CBA3AHHLIC C HUMH IMMPAKTUYICCKHUEC 3a1a91
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YMeHHe omepupoBaTh MOHATHAMU: IUIOWANb (QUTYpHI, 00bEM (QUrypHl, MHOTOIPaHHUK,
NPaBUIBHBI MHOTOTPAaHHHK, CE€UeHHE MHOTOTpaHHHKa, KyO, mapaielienumes], Mpu3ma,
nupamua, QUrypa v moBEpXHOCTh BpallleHWs, LIIMHADP, KOHYC, 1Wap, cdepa, MIomais
cdepsl, MIOMAAb MOBEPXHOCTH NMUPAMHIBI, NPU3MBI, KOHyca, HWIMHApa, 00BEM Kyoa,
MPSIMOYTOJIBHOTO Tapajjlefienunesa, NUpaMuabl, MPU3MBIL, LWIMHApPA, KOHyca, LIapa,
pa3BEPTKAa MNOBEPXHOCTH, CEYCHUS KOHyCca M IWIMHIAPA, M[apajulebHble OCH WIH
OCHOBAHHIO, CEYEHHUE I11apa, INIOCKOCTb, Kacaromasics cepsl, IMINHIPA, KOHYCa; YMCHHE
CTPOWTH CEUCHHE MHOTOTPaHHHKA, N300paXaTh MHOTOTPaHHHUKH, (PUTYPHI H TOBEPXHOCTH
BpallleHNsl, WX CEYCHMS, B TOM 4YHUCJIE C IOMOLIBIO BJIEKTPOHHBIX CPEACTB; YMEHHE
IOPUMEHATh CBOHCTBa TIE€OMETPUYECKUX (Uryp, CcaMOCTOSITENbHO (OpMynIupoBaTh
ompeneneHns H3y4aeMbIX (QUryp, BBIABUTaTh THUIOTE3bl O CBOWCTBaX M NpU3HAKaX
reOMETPUYECKNX (Uryp, OOOCHOBBIBATH WIJIM OINPOBEPraTh HX; YMEHHE NPOBOJHUTH
kiIaccupukauyioo (GUIyp 1O pa3iMUHBIM [IPU3HAKaM, BBINOJIHATH HEOOXOOUMBIE
JIOTIOJIHUTENbHBIE TOCTPOCHHUS
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YMeHue onepupoBarh MOHATHAME: JBIKEHHE B IIPOCTPAHCTBE, MMapalIeIbHBIN MEPEeHOC,
CUMMETpPHUSI Ha IJIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOA0OUS,
nogoOHbIe GUTYpHI; YMEHUE PacllO3HABaTh PaBHBIC M MOAOOHBIC QUTYPHI, B TOM YHCIE B
NpUPOZIE, HMCKYCCTBE, ApPXHUTEKTYpe; HCIIOIb30BaTh TI'COMETPHUUYESCKHE OTHOLICHUS IpH
pELICHUN 3a7a4; HAXOAUTh TE€OMETPUYECKHE BEIWYHMHBI (AJIMHA, YTOll, TUIOmaab, 00BEM)
NpY PEUICHUU 33ad U3 JPYTruX yYeOHBIX MPEIAMETOB M M3 PEalbHOW JKU3HH, YMECHUE
BBIYHCIIATH TEOMETPHYECKUE BEJIWYMHBI (JUIMHA, YTOJd, IUIOMAab, OOBEM, IUIOMIAIb
HOBEPXHOCTH), HCIONB3ysd H3y4deHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONIAb
MOBEPXHOCTH MUpPaMUABI, MPU3MBI, KOHycCa, IWIMHApA, IUIOmanb cgepbl; 00bEM Kyoa,
HPSIMOYTOJIEHOTO MapajlieenHIe 1, IMPaMUIbl, TIPU3MBL, HIIHHIIPA, KOHYCa, IIapa; yMEeHUE
HaXOIUTh OTHOIICHHE 00BbEMOB IMOMOOHBIX (DUTYD
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YMeHue onepupoBaTh MOHATHUSAMH: MPSIMOYTOJIBHAs CHUCTEMa KOOPAMHAT, BEKTOD,
KOOpAMHATHI TOYKH, KOOPAMHATBHI BEKTOPA, CYMMa BEKTOPOB, IPOU3BEIECHUE BEKTOpA Ha
4lCIO, Pa3JIoKEHUE BeKropa 10 0Oas3ucy, CKaIIpHOE IPOU3BEJCHHUE, BEKTOPHOE
MIPOM3BENCHNE, YroJd MEXJYy BEKTOpaMH; YMEHHE UCIONb30BaTh BEKTOPHBIA U
KOOPAMHATHBIA METOA Ul PELICHUs] TeOMETPHUYECKUX 3aJad M 3a/ad JAPYTUX y4eOHBIX
IIPEAMETOB
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YMeHue BbIOMpaTh MOAXOASALIMKA METOA IJIsl pEeIleHHs 3aAaud; MOHMMAHHE 3HAYMMOCTH
MareMaTUK{ B W3yYEHUH MPUPOTHBIX W OOIIECTBEHHBIX MPOIECCOB W SIBICHUI, YMEHUE
pacro3HaBaTh IPOSIBICHHE 3aKOHOB MAareéMaTMKH B HCKYCCTBE, yYMEHHE IPUBOIUTH
IpUMepbl MaTeMaTHUECKUX OTKPBITHH POCCUHCKON U MUPOBOM MareMaTHueCKOl HayKH




HNEPEYEHbD 3JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA EI'D 1O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT COepsKAHUS

1 Yucna 1 BEIUHCIEHUSA

1.1 | HarypanbpHble u nensle uncia. [Ipu3Haky JeIMMOCTH LETIbIX YUCET

Panmonanbubie uncna. OOBIKHOBEHHBIC M JIECATUYHBIC IPOOH, TPOICHTHI, OCCKOHEUHBIC

1.2
MIePUOINYECKHIE TpOoOH

Apudmerndeckuii KOpeHb HaTypallbHON cTeneHu. J[ecTBus ¢ apu(pMETHYECKUMU KOPHSIMH

1.3 N
HaTypAJIbHOM CTENCHU

1.4 | Crenenb c 1eibiM nokazaresieMm. CTeneHs ¢ palldoHaIbHbIM noka3aresieM. CBOKCTBA CTEIEHU

CuHyC, KOCHUHYC M TaHI'€HC YHUCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI€HC
YKCJIOBOTO apryMeHTa

1.5

1.6 | Jlorapudm umucna. JleciTuuHbIe M HATypaJbHbIE JOTapupMbl

JleiictBuTenbHble YHcla. ApUPMETHYECKHE ONepaluu C JEeHCTBUTCILHBIMA YHCIAMHU.
1.7 | IlpuOnmxk€HHbIe BBIYUCICHUS, MpaBWIa OKPYIVICHHs, NPUKHUIKA U OIEHKA pe3yibTaTra
BBIYUCIIEHUN

1.8 | IlpeoOpa3oBaHue BbIpAKEHUIM

1.9 | KomrmuiekcHble ynciia

2 | YpaBHEHMS U HEPaBEHCTBA

2.1 | Uenble u 1poOHO-palliOHATIbHbIE YPABHEHUS

2.2 | UppaunoHalibHbIE YPABHEHMUSI

2.3 | TpUroHOMeTpUUECKUE YPABHEHMUSI

2.4 | IlokazaTenpHbIE U JOTapUPMHUUECKUE YPABHEHUS

2.5 | Llenble u ApoOHO-paIMOHATBHBIE HEPABEHCTBA

2.6 | UppaunoHaibHbIe HEPAaBEHCTBA

2.7 | llokazarenbHble U JorapuMuUUecKie HepaBEHCTBA

2.8 | TpuroHoMeTpr4ECKHE HEPABEHCTBA

2.9 | CucteMbl 1 COBOKYITHOCTH YPABHEHHMM U HEPABEHCTB

2.10 | YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMu

2.11 | Marpuna cucteMsl JIMHENHBIX YpaBHEHUNU. ONpeenuTens MaTpHUIIbl

3 | ®yskuuu u rpaduku

@yHkuus, cnocodsl 3aganud GyHkuuu. I'papux QyHkiuu. B3anmHO oOpaTHble (QyHKIMH.

3.1 x .
Uérnble u Heu€THbIe PyHKIUU. [lepuonuueckue GyHKIUU

Ob6nactb ompezneneHuss U1 MHOXeCTBO 3HaueHUM QyHkunmu. Hymu ¢ynkuuu. IIpomexyTku
3.2 | 3HakomocTosHCTBA. IIpoMeXyTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl M MHUHUMYMBI
dbynkimu. Hanbosnpiiiee 1 HauMeHblee 3Ha4eHNe PYHKIIMU HA TIPOMEKYTKE

CrenenHass (QyHKUMS C HaTypaJbHbIM U ILeNbIM moka3arteneM. EE cBolicTBa M rpaduk.

33 . -
CoiicTBa 1 rpaduk KOpHs 1-0il cTeneHn

3.4 | Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpapUKU

3.5 | [loka3aTenbHas u Jorapupmuieckas QyHKIHNU, UX CBOMCTBA U rpaduKu

Touku paspeiBa. AcuMOTOTHI rpadukoB QyHkuui. CBolicTBa (pyHKIUI, HENpPEPHIBHBIX Ha
OTpE3Ke

3.6

3.7 | IlociemoBaTeabHOCTH, CIOCOORI 3aMaHUs ITOCIIEN0BATEILHOCTEN

3.8 | Apudmerndeckas u reoMeTpudeckas nporpeccu. @opmMysa CI0KHBIX MPOLIEHTOB

4 Hagana maremMaTuueckoro aHain3a

4.1 | IlpousBoanas ¢pyHkuuu. [Ipon3BoHbIe 3JIeMEHTAPHBIX (YHKIHI




[IpuMeHeHne TPOU3BOAHON K HCCIIEAOBAaHHMIO (DYHKIIMKA HAa MOHOTOHHOCTH U IKCTPEMYMBI.

4.2 HaxoxaeHre HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHHs] PYHKIIMK Ha OTpe3Ke
4.3 | IlepBooOpa3znas. MHTETpan
5 MHoOXecTBa U JIOTHKA
5.1 | MHoOXxecTBO, onepalvii HajJ MHOXKecTBaMu. Jlnarpammel Didsiepa — Benna
5.2 | Jloruka
6 | BepoATHOCTb U CTaTUCTHKA
6.1 | OnucarenpHasi CTATUCTUKA
6.2 | BeposarHocThb
6.3 | KomOunatopuka
7 | I'eomeTpus
7.1 | ®durypsl HA IUIOCKOCTHU
7.2 | Ilpsimble U TIJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOrpaHHUKH
7.4 | Tena u MOBEpPXHOCTH BpaIllCHUS
7.5 | KoopnHaThl 1 BEKTOPBI

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Mepsnsak A.I'., Homuposckuii JI.A. [TonsikoB B.M.; Anrebpa n Hayajla MaTeMaTH4eCKOTrO
anaym3za, 10 kmacc, yriuyOiaeHHbIH ypoBeHb, yaeOHoe mocooue. M3natenbetBo «IIpocBemienuey;
Mepsnsak A.I'., Homuposckuii JI.A. [TonsikoB B.M.; Anrebpa n Hayajla MaTeMaTH4eCKOTO
aHaym3za, 11 kmacc, yriuyOiaeHHbIH ypoBeHb, yaeOHoe mocooue. M3natenbeTtBo «IIpocBemienuey;
METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

Mepansk, A. I'. Maremaruka: anreOpa u Hadaja MaTEMAaTHYECKOTO aHaIu3a. Y TIIyOIEHHBIN
ypoBeHb: 10-11 kiacc: camocTosTeNnbHbIE U KOHTPOJbHBIE paboThl / A. I'. Mep3insk, B. b.
[Tonouckuit, E. M. Pabunosuy, M. C. Sxup. — M.: Benrana-I'pad.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. www. edu - "Poccuiickoe o6pazoBanue" deaepanbHbIN TOPTAIL.

2. www.school.edu - "Poccuiickuii 061eo0pa3oBaTeIbHBIN TopTat'.

3. www.school-collection.edu.ru/ Enunas kosnekuust nundpoBsIx 00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docke HIKOJBHOTO YUUTENS MAaTEMaTUKU, JOKYMEHTAIUs, pabouue

MaTepHabl A YUUTENs MaTeMaTHKU
5. www.it-n.ru"CeTb TBOpUYECKUX yunuTeaen"
6. www.festival.lseptember.ru decTuBanb NeJarorn4eckux UaeH




