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MNOACHUTEJIbHAS 3AIINCKA

Pabowas mporpamma ydueOHOTO Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it ooywaromuxcsi 10 —11 kiaccoB pa3paborana Ha ocHOBe DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CPEeIHEro OO0mero oOpa3oBaHHsA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHIA, MPEIBIBIIEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHUIO, U
TPagUIMKA POCCHIICKOTO OOpa3zoBaHus. Peamm3anuss mporpaMMbl 00€CIEUYHMBAET OBJAJICHHE
KIIFOYCBBIMU KOMIICTCHIHUAMHA, COCTABJIAIONIMMU OCHOBY JIA CaMOPA3BUTHA W HCIPCPBLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOIO M TIO3HABATEIILHOTO Pa3BUTHS
JMYHOCTH OOYYAIOIIHXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTU4YECKOTO aHaIW3a» SBIAETCS OJHUM M3 Hauboiee
3HAYUMBIX B MpPOTpamMMe CTapIIei IIKOJbI, MOCKOJIBbKY, C OAHOW CTOPOHBI, OH OOECIeunBaeT
MHCTPYMEHTAJbHYIO 0a3y /s HW3Y4YeHHS BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a C JAPYrou
CTOpPOHBI, (OPMHUpPYET JIOTUYECKOE U aOCTPAKTHOE MBIILJICHUE Y4YalllUXCsli Ha YpPOBHE,
HEOOXOJUMOM JIsl OCBOCHHSI KypCOB MH(POPMATHUKH, OOIIECTBO3HAHUS, HICTOPHUH, CIOBECHOCTH.
B pamkax maHHOTO Kypca yyariuecs OBJIa/IeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpast GOpMYJIHPYET CBOU JOCTHIKEHHS B MaTEeMaTHIECKOH (hopme.

Kypc anrebpbl 1 Hayanm MaTeMaTHYECKOTO aHalM3a 3aKJIaJbIBA€T OCHOBY JIJISl YCIEIIHOTO
OBJIAJICHUS 3aKOHAaMU (U3UKH, XUMHH, OWOJIOTMH, TOHUMAHUS OCHOBHBIX TEHACHUIUN
HKOHOMHKH U OOIIECTBEHHOH >KM3HH, ITO3BOJIIET OPHUEHTHPOBATHCS B COBPEMEHHBIX MHU(POBBIX
U KOMIIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HUCIIOJL30BATH UX B HOBCGHHGBHOfI JKU3HU. B TOXE
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I A JIOTHYCCKU CTPOrMMH MAaTCMAaTUUYCCKHUMU KOHCTPYKHOUAMU
pa3BUBAaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPKIACHHS,
UCIIONIb30BaTh 0000IIeHne M KOHKpETH3aluio, abcTparupoBaHME M aHAJIOTHIO, (opMUpYeT
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3Y4YCHUA anre6p1,1 W HaydaJl MaTEMaTU4YCCKOI' O
aHaJIM3a B CTApUICH IIKOJIE yYalllMecs IOJIy4aroT HOBBIM OIBIT PELICHUs NPUKIAIHBIX 3a7ad,
CaMOCTOSITENILHOTO ~ MOCTPOEHUS MaTeMaTU4YeCKUX MOJeNel  pealbHBbIX CHUTyallMd U
UHTEpIIPETAllud  TOJNIYYEHHBIX pEIICHUI, 3HAKOMSTCS C MpUMEpaMU MaTeMaTHYECKHX
3aKOHOMEPHOCTE B NPUPOJIC, HAYKE M B HMCKYCCTBE, C BBIJAIOIIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMU U KX aBTOPaAMMU.

Kypc obmamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIA peann3yercs
KaK yepe3 yueOHbId MaTepuai, CIOoCOOCTBYIOUN (POPMUPOBAHUIO HAYYHOIO MHPOBO33pPEHUS,
TaKk © uepe3 crneuupuky ydeOHOM JAESITENbHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
AKKYpPAaTHOCTH, HpO[[OJI)KHTGJIBHOfI KOHLOCHTpAllMKM  BHUMAaHHA n OTBCTCTBCHHOCTHU 3a
MOJTyYEHHBIN pe3ynbTarT.

B ocHoBe meroauku oOydeHusi anredpe M HadajgaM MaTEeMaTHYeCKOro aHajau3a JIeKHUT
JeSITeTbHOCTHBIN MTPHHLIUT 00y4eHUSI.

Crtpykrypa Kypca «Anredpa 1 Hauajga MaTEMaTUYECKOT0 aHaJIM3a» BKIIIOYAET CIIEAYIOIINE
COJIepKaTENbHO-METONYECKHE JMHUU: «Yucna U BBIYUCICHUA», «DyHKIUU U Tpadukmy,
«YpaBHeHUS U HepaBeHCTBa», «Hauana mMaTremMaTuyeckoro aHaiuza», «MHOXKECTBA U JIOTHKA.
Bce ocHoBHEBIE COACPIKATCIIbHO-METOAUYCCKUEC JIMHUU HU3Yy4YarOTCd Ha IMPOTSXKCHUH ABYX JICT
0o0y4eHus1 B CTapuied IIKOJE, €CTECTBEHHO JOIOIHSS APYr Apyra M MOCTENEHHO HACHIIAsCh
HOBBIMU TeMaMH M pa3fenamMu. JlaHHBI Kypc SBISIETCS WHTEIPATUBHBIM, MOCKOIBKY



o0benuHseT B cebe coJepKaHue HECKOJbKUMX MaTeMaTH4YeCKMX JUCLUIUIMH: anre0pa,
TPUTOHOMETPHUSI, MAaTEMaTUUECKHUI aHanu3, TeOpUst MHOXKeCTB U 1p. [o Mepe Toro kak y4amuecs
OBIIa/ICBAalOT BcE 0oJee MIMPOKMM MATEMaTHUYECKUM amIapaTroM, Yy HHUX IOCIEI0BaTEIbHO
(dopMHpyeTCsl U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJEeNb pealbHON
CUTyalluM, IPUMEHATh 3HAHMs, MOJIyYeHHbIE B Kypce «Airebpa M Hayala MaTeMaTU4ecKOro
aHalu3a», A peIleHUs] CaMOCTOSTEIbHO CQOPMYJIMPOBAHHOW MaTeMaTHUECKOW 3ajauu, a
3aTeM UHTEPIPETUPOBATH MOTYYEHHbIN pe3ynbTar.

CopepxarenpHo-MeTOnMYECKass  JMHUA — «YUucia W BBIUMCIEGHHS»  3aBEpIUACT
(GopMHpOBaHHE HAaBBIKOB HCIIOJIb30BAaHUS JIEHCTBUTEIBHBIX YHMCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOI1 1ikoJyie. B crapmieil mkone ocoboe BHUMaHue ynaensercss GOpMUPOBAHHUIO MPOYHBIX
BBIUMCIIUTENbHBIX HaBBIKOB, BKJIIOYAIOIIMX B ce0s HMCIOJIb30BAaHUE Pa3IM4YHBIX (OpM 3amucu
JeMCTBUTENIBHOTO YHCiIa, yMEHHUE PAlMOHAIBHO BBIIOIHATH JEMCTBUS C HUMHU, JIeJIaTh IPUKUIKY,
olleHUBaTh pe3yabTar. OOydarolyecs IOJy4alOT HAaBBIKK HPUOJIMKEHHBIX BBIYMCICHUH,
BBIMIOJIHEHUSI JEHCTBUII C 4YMClIaMH, 3allCAHHBIMH B CTaHIApTHOM (opme, MCIOIB30BaHUs
MaTeMaTHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BbIPAKEHUH.

Jluaus «YpaBHEHHs M HEPAaBEHCTBAa» PEAJM3yeTCs HA MPOTSHKEHUH BCETO OOydYeHHS B
CTaplled WIKoJie, IMOCKOJBKY B KaKJIOM paszfeie IporpaMMbl MpPEIyCMOTPEHO pEeLIeHHe
COOTBETCTBYIOIIMX 33Jau. O0yyaroluyecs OBIaleBaloT pa3IMuYHbIMU METOIaMH PEIIEHUS LETbIX,
palMOHATBHBIX, HPPAMOHAIBHBIX, TOKA3aTeIbHBIX, JOTAPUPMUUECKUX U TPUTOHOMETPUICCKUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loyueHHble yMEHUS UCIOJIB3YIOTCS IPU MCCIEA0BAHUN
(GYHKLIMH C TOMOIIBIO IMPOM3BOJHON, PELIEHUH NMPUKIAJHBIX 3aJad W 3a7ady Ha HaXOXJAEHUeE
HanOOJIBPIINX U HAUMEHBIINX 3HauUeHU (yHKuuu. JlaHHas comeprkaTeNbHas JMHUAS BKIIOYACT B
ce0s1 Takke (GopMHpOBaHHME YMEHHWH BBIMOIHATH Pacué€Tel MO (GopmynaMm, Mpeodpa3zoBaHUs
LEJIbIX, PallMOHAJIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUH, a TaKke
BBIPOKEHUH, CO/AEp)KaIllUX CTeleHu M Jyorapudmel. biarogaps usyuenuro anreGpandeckoro
MaTepHaja MpoUCXOAUT JallbHeIee pa3BUTHE allTOPUTMUYECKOr0 U aOCTPAKTHOI'O MBIIIICHUS
ydamuxcs, (OPMHUPYIOTCS HABBIKH JACAYKTUBHBIX PAacCyKICHHU, PaOOThI C CHMBOJHHBIMH
(dopMamu, NPEJCTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraer 3pQeKTUBHbIE HHCTPYMEHTHI JJIs1 PELLICHUsI PAKTUUECKUX M €CTECTBEHHO-
HAaYYHBIX 337124, HarJIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

ConepxatenpHO-MeToan4YecKast TMHUS «DYyHKIUU U TpaQuUKW» TECHO NEpeIuIeTaeTcsi ¢
JPYTMMU JIMHUSIMH Kypca, IIOCKOJBbKY B KakOM-TO CMbICIE 3alaéT IOCJE0BaTEIbHOCTh
u3yyeHus: Martepuana. l3yueHue cTemeHHOM, NoOKa3aTelabHOH, JorapupMUUEcCKOd u
TPUTOHOMETPUUYECKMX (DYHKIMI, MX CBOMCTB M TIpadUKOB, MCIOJIb30BaHUE (QYHKUHUNA JUIS
pelieHus 3a1ad U3 APYrux y4eOHbIX IMPEIMETOB M pealbHOM JKM3HU TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAJIM30M, TaK U C pPELIEHHEM ypaBHEHUU M HepaBeHCTB. [Ipu aTom Oosbiioe
BHUMaHUE yJensercss (GOpMHPOBAHUIO YMEHHUs BbIpaxaTb (OPMYJIaMH 3aBHCHUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMM, HCCIIEAOBaTh IOJIY4YEHHble (DYHKIUH, CTPOUTh HX TpaduKH.
Martepuan 3TOW coiepXkaTelbHON JMHUM HaleJeH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIIOINMX ~ BBIPAXATh 3aBHCHUMOCTH MEXIy BEIMYMHAMH B  pasIu4HOi  (opme:
aHaJIUTHYEeCKOH, Trpaduueckoil u cioBecHOM. Ero wusyuyeHwe crnocoOCTBYeT pa3BUTHUIO
QIFOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOINEHMI0O M KOHKpPETH3alHH,
HCITOJIb30BAaHUIO AHAJIOTHUH.

CopnepxarenpHas nHus «Havana mareMaTnyeckoro aHaian3a» IMO3BOJIET CYLIECTBEHHO
pacUIMpUTh KPyr Kak MaTeMaTHYECKUX, TaK U IMPUKJIAJHBIX 331a4, IOCTYIHbIX 00y4YaromuMcs, y
KOTOPBIX MOSBIISETCS BO3MOXKHOCTh UCCIIEI0BaTh U CTPOUTH Ipaduku QyHKIUM, onpenensiTh ux



HauOoJIbIINE U HAUMEHBILINE 3HAUYEHUS, BBIUMCIATh IUIOIAAn Guryp u oObEMBI Tell, HaXOAUTh
CKOPOCTHM M YCKOpEHHs IpolueccoB. JlaHHasg conepKaTellbHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOYKHOCTH IIOCTPOCHMSI MATEMAaTHYECKUX MOJEIEH pPEAJIbHBIX CHUTyallUd, HaXOXICHUS
HAaWIy4dlllero peuleHHs B IPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET pa3BUTHIO abOCTPAaKTHOIO,
(OopMaIbHO-JIOTHYECKOTO M KPEaTUBHOI'O MBILIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKM B HayKe, TEXHUKE M HCKyccTtBe. OOydaromuecs y3HAIOT O
BBIIAIOIMXCSl PE3yJbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHA MaTEMAaTHKM Kak HayKM, U HX
aBTOpax.

CopepxarenbHo-MeTOANYECKast TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM ITOCBSIIIEHA
AJIEMEHTaM TEOPHUH MHOKECTB. TE€OpEeTUKO-MHOKECTBEHHBIE ITPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJIbHON MaTeMaTUKH U IpeularaloT Haubosee YHUBEPCaIbHbIN SI3bIK, 00BEANHAIONINN
BCE pasleibl MaTeMAaTHKUM M €€ TPWIOKEHHWM, OHM CBSA3BIBAIOT DPAa3HbIE MaTeMaTHUYECKUE
JUCLHUIIMHBL B eauHoe uenoe. [loaromy BakHO AaTh BO3MOYKHOCTb HIKOJIBHUKY ITOHHMATh
TEOPETHUKO-MHOKECTBEHHBIA S3bIK COBPEMEHHOM MATEMAaTMKH M HCIOJIb30BAaTh €ro I
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa n Havana MaTeMaTUYECKOI0 aHaIU3a» MPHUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CHOPMHUPOBATH HABBIKU IOCTPOCHHUS
MoOJIeJIe peallbHbIX CUTYallUi, UCCIEOBaHMS 3TUX MOJENIEH ¢ MOMOIIbIO annapaTta aareOpsl u
MaTE€MaTHYECKOr0 AaHaJIW3a W HMHTEpIpPETalMy IOJYYEHHBIX pe3ynbTaToB. Takue 3amaHus
BIJIETEHBl B KaXXIbl M3 Pa3feiioB IIPOrpPaMMBbI, IOCKOJIBbKY BECh MaTepual Kypca IIUPOKO
UCIIOJIB3YETCS JUIsl PELICHUS PUKIAIHBIX 3a1ad. [Ipy penieHun peanbHbIX NPAKTUYECKUX 3a/1a4
ydaliuecss — pa3BUBAalOT  HAOJIIOAATENBHOCTb,  YMEHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCMHOJIb30BATh AHAJIOTHIO, 0000LIaTh M KOHKPETH3UPOBATh IMPOOJIEMY.
JlesarenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAIHBIX 3aJad OpraHu3yeTcs B
npoliecce U3y4eHHUs BceX TeM Kypca «Anredpa U Hauana MaTeMaTHUYEeCKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4eOHOM IutaHe Ha M3yYeHHE Kypca aiureOpbl M Hayajl MaTeMaTH4YeCKOro aHajn3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henemo B 10 kimacce u 3 vaca B Hepemo B 11 knacce,
BCEro 3a JBa rojaa ooydenus — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia ¥ BbIYUCICHUSA

Panmonanbuele uncna. OObIKHOBEHHbBIE U JIECATUYHBIE TPOOU, NMPOLEHTHI, OECKOHEUHBIE
nepuonuueckue  apobu.  Apudmernueckue  omepanud ¢ palMOHAIBHBIMH - YHCIIAMH,
npeoOpa3oBaHUsl YMUCIOBBIX BblpakeHui. IlpumeHenue apoOeil M NPOLEHTOB MAJs pELICHUs
IIPUKJIAJHBIX 337a4 U3 PA3IMUHBIX OTpaciiel 3HaHUN U peaIbHOM JKU3HHU.

JleiicTButenpHbple uncna. PanuoHanbHble W HppalMOHAJIbHBIE YHCiIa. ApUpMETHYECKHE
olrepanuy C JAeUCTBUTEIbHBIMU YKciaaMu. [IpuOnmkEéHHbIE BHIYMCIECHUS, IPABUIa OKPYIJICHUS,
IIPUKUJIKA U OLICHKA PE3Y/IbTaTa BEIYUCICHUM.

Crenenp ¢ nenbiM nokazareneMm. CranpapTHas (Gopma 3amucH ASHCTBUTEIBHOIO YHUCIIA.
Hcnonp3oBanne moaxonsmied ¢GoOpMbl 3amUCH  ACWCTBUTENBHBIX YHCET JUIS PEIICHHS
IIPaKTUYECKMX 3a]1a4 U MPEJICTABICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBuUsS ¢ apupMeTHYECKUMHU
KOPHSIMHM HaTypaJIbHON CTEIICHH.

CuHyC, KOCMHYC M TaHI€HC YHUCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOT'O ApryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OpPa30BAHUS.

[Ipeobpa3oBanue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE
(bopMyJIBL.

VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHcTBO, pelieHHe HepaBeHCTBA. Meron
MHTEPBAJIOB.

Penienue nenbx U ApoOHO-PALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Pemrenne nppaniMOHaNIbHBIX YPABHEHNUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUIA.

[IpuMeHeHrEe ypaBHEHHMI UM HEPABEHCTB K PELICHUI0 MATEMaTHYECKUX 3a7ad W 3ajJad u3
pas3InYHbIX 00JIaCTe HAYKU U peaslbHOM KU3HH.

DyHKIUH U rpapuKu

Oynkuus, cnocoOsl 3ananus Gpyaknun. I'padux Gynkun. Bzanmuo odparubie QyHKIHH.

OO6nacTp omnpeeneHuss U MHOXKeCTBO 3HaueHUi ¢yHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSAHCTBA. UETHBIC U HEUETHBIE (DYHKIIUU.

CrenenHast (yHKIHS C HAaTypaJbHBIM M II€TBIM MoOKa3arteneMm. EE cBoiicTBa u rpaduk.
CaoticTBa U rpa UK KOPHS /-0l CTETICHH.

TpuroHomerpuueckas OKpPYXHOCTb, OINpEAEICHUE TPUTOHOMETPUUYECKUX (YHKLUH
YHUCJIOBOI'O apryMEHTA.

Hayana mareMaTH4ecKOro aHamu3a

[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHMsA  TOCIIEAOBaTENbHOCTEH.  MOHOTOHHBIE
II0CJIEI0BATEIbHOCTH.

Apudmernueckass U reomeTrpuueckas —mporpeccud. beckoHeuHo — yObIBaroluas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOUIEH T'€OMETPHUYECKOW MPOTPECCHH.
@opMyna CIOXKHBIX IPOLEHTOB. Vcrmonap30BaHME IPOTpPECCUM Ul PELICHMS PEAIbHBIX 3a1ad
IIPUKJIAHOTO XapakTepa.

MHuoxkxecTBa M JIOTHKA



MHoOXxecTBO, onepanuu Haj MHokecTBamH. [[narpammbl Ditnepa—BenHna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O alllapara Jjsi OMHMCAHMs pealbHbIX IPOLECCOB M SBICHUH, mpu
peLIeHNH 3a]1a4 U3 IPYTUX y4EOHbIX IPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

Harypanbnsle u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIBIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3areseM. CBOMCTBA CTETICHHU.

Jlorapudm uncna. JlecaTHUHbIE U HATYpAJIbHBIC JTOTaPH(MBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAILMX JIOTapU MBI

[Ipeobpa3oBanue BbIpaXEHUH, COAEPIKALIUX CTEIIEHU C PallMOHATIbHBIM IIOKA3aTEIIEM.

[Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA.

Cucrempl TUHEMHBIX ypaBHEHMH. PenieHue NpuKIazHBIX 3a1ad C MOMOIIBIO CUCTEMBI
JIMHEHHBIX YPABHEHUH.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpuMmeHeHrEe ypaBHEHUN, CUCTEM M HEPABEHCTB K PELUIECHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a[a4 U3 pa3IMIHBIX 00JIacTel HAYKU M pealbHON JKHU3HH.

DyHKIUH U rpaGuKH

Oynkuus. Ilepuonmueckue  GyHkumu. I[IpomMexyTkM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumymMbl 1 MUHMMYMbl (QyHKUuu. HambGonblnee W HauMeHbllee 3HaueHUE (QYHKLIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaUKH.

[oxa3zatenpHast u norapudmuyeckast QyHKINH, UX CBOWCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKUNH 1715 pellieHHs] ypaBHEHHUH U JINHEHHBIX CHCTEM.

Hcnonb3oBanue rpagukoB (QYHKUMH A HCCIEAOBAaHMUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTHX Y4eOHBIX MPEIMETOB U PealIbHOM KHU3HH.

Hayana mareMaTH4ecKoOro aHajamu3a

HenpepbiBHble pyHKIMU. MeTO HHTEPBAJIOB JJIs pEILIEHUs] HEPABEHCTB.

[TpousBonHas Gynkiuu. ['eomerpuueckuil 1 GU3NUECKUl CMBICI IPOU3BOIHOM.

[IpousBoaHbie AmmeMeHTapHBIX (QyHKIUH. DOPMYIBI HAXOXKACHUS MPOU3BOIHONW CYMMBI,
IIPOU3BEIEHHUS U YACTHOTO (PYHKIIMH.

[TpuMeHeHne MPOU3BOIHOM K UCCIEN0BaHHUIO (PYHKIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAaMMEHbIIEro 3HaYeHUs. (PYHKIIMU Ha OTpPe3Ke.

[Ipumenenure Npou3BOAHON I HAXOXKICHHS HAWIYUYLIEro pELIEHUS B MPUKIATHBIX
3aadax, sl ONpeesieH sl CKOPOCTH IpoIiecca, 3alaHHOTr0 (OPMYIIOi UiTh rpauKoM.

[TepBooOpa3znas. Tabnuia mepBooOPa3HBIX.

Wuterpan, ero reoMmerpudeckuid M Qusnueckuil cMmpica. Bbluncienue uHTErpana 1mo
dopmyne Herorona—JleitOHMIIA.



IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBocnne ydeOHOrO mnpeamera «MaTemaTukay JOJDKHO OOECIeurBaTh JIOCTHIKCHUE Ha
YpOBHE CpelHero oomero o0pa3oBaHUsl CHEIYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpamMMmbl ydeOHOro mpenmera «MaTemaThkay
XapaKTEPU3YIOTCS:

I'pasxxnanckoe BOCIIUTAaHUE:

c(OpPMUPOBAHHOCTBIO TPAXKIAAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHIMCKOTO OOIIEeCcTBA, MPEACTaBICHUEM O MaTeMaTHYEeCKHX OCHOBaX
(GYHKIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYp, SBICHUM, NPOLEAYp TPakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAIHHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM.

[laTpnoTHueckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUICKON T'pa)KTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSIIEMY POCCHUCKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHUSIM
POCCHUICKMX MAaTE€MaTUKOB M POCCUHMCKONM MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHAX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUM HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOHYHBOTO OYyTyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOILIEHWEM K  MHUPY, BKIIOYas OICTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, PpaCCYXICHHUM; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acCleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSA TPUMEHSATh MAaTeMaTHYEeCKHUE 3HAHUA B HHTEpecax
3I0pOBOTO U Oe3omacHOro oOpasza XU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 30pPOBBIO
(3mopoBoe muTaHUEe, cOaTaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryisipHas Quandeckas
AKTHUBHOCTb); (PU3MUYECKOT0 COBEPIICHCTBOBAHUS, MPHU 3aHITHUIX CIIOPTHUBHO-0310POBUTEIIHLHON
JIEATEIIbHOCTBIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYIOJIOOUS; UHTEPECOM K Pa3IMYHBIM
chepam pohecCHOHATTLHOM ACSITELHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON M € MPHIIOKECHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOpP Oyaymieit mpodeccuu u peann30oBbIBaTh COOCTBECHHBIC
JKU3HEHHBIC TIUJIaHbl, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4eckoMy O0Opa3oBaHUIO U
caMo00pa3oBaHHI0 HAa TMPOTSHKEHUHM BCEH JKM3HM, TOTOBHOCTBIO K aKTUBHOMY YYacTHUIO B
pelIeHUY TPaKTUYECKUX 3aJ1a4 MaTEMAaTUYECKON HANIPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO JKOJIIOTUYECKOM KYNIbTYPhl, MOHUMAaHUEM BIMSHHUS COIHAIBLHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHUEM



rJ100aNbHOTO  XapakTepa HSKOJOIMYECKMX  Ipo0JieM; OpHEeHTauued Ha  I[pUMEHEHHUe
MaTeMaTHUYECKUX 3HAHUMN JUIsl pelleHus 3ajad B 00JacTU OKpY’Karollel cpelibl, MIIaHUPOBaHUs
IIOCTYIIKOB M OLICHKU MX BO3MOKHBIX IOCIIEACTBUM ISl OKPY>KAOLIEN CPEIbI.

LleHHOCTH HAYyYHOT'O ITO3HAHMUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHU M OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHUEM MaTeMaTHYeCKON HayKH Kak cdepsl
YEJI0BEYECKON JIEATENBHOCTH, ATANOB €€ Pa3BUTHs U 3HAYMMOCTH JUIsl PA3BUTHs LIMBUIIN3ALINY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTUKW M MaTeMAaTUYECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUSA
MHpa; TOTOBHOCTBIO OCYLICCTBIATH IIPOEKTHYIO M HCCICAOBATEIBCKYIO JEATEIBHOCTD
WHJVBHIyaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS MTPOrpaMMbI yaeOHOTO TIpeaMeTa «MaTeMaTHKay
XapaKTepU3yIOTCS  OBJAJCHHUEM  YHUBEPCAIBHBIMA  HO3HABAMENbHbIMU  OeliCmEUsAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHbIMU — Pe2YIAMUEHbIMU
oelicmeusimu.

1) Yuusepcanvnvie nosmasamenvhnvie Oeticmsusi, obecneuusaiom @opmuposanue 0a306vlx
KOCHUMUBHBIX NPOYECCO8 00yualowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWEe20 MUpa;
npuMeHeHue 102U4eCcKUx, Uccied08amesbCKux onepayull, yMeHui pabomams ¢ uHgopmayueti).
bazoBble ornyeckue nemMCTBUS:

o BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEMaTUYECKHX OOBEKTOB,
MNOHSTHUN, OTHOIIEHUH MEXIy MOHATHAMH; (QOPMYIUPOBATH ONPEACTCHUS TMOHSATHUH;
YCTaHABIIMBATh CYIIECTBCHHBI NpPH3HAK KIACCU(PUKAINKA, OCHOBAaHUS Il 0000IeHus u
CpaBHEHHUS, KpUTEPUHU TIPOBOJIUMOTO aHAIIN3A;

o BOCIIPUHUMATH, (DOPMYITHpPOBATE M TPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTCIHHBIC H
OTpUIATEIIbHBIC, SIMHNYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIC,

o BBISBJISITH MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUsS B (aKTax,
JMAHHBIX, HAOMIONCHHUSIX W  YTBEPXKICHUSX;, TpeyiaraTh KPUTCPUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;

o JIeNIaTh BBIBOJBI C HWCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

o MIPOBOANUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMaTUYECKUX YTBEPKJICHUHN (IIpsIMbIE U
OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPHUBOJIUTH TMPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

o BBIOMpaTh CHoco0 pemieHuss ydeOHOUM 3amaunM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HawboJNee MOAXOMANMH C Y4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KpUTEPUEB).

bazoBble uccrnenoparenbckue AeMCTBUS:

o UCIIOJIb30BAaTh  BOMPOCHI  KaK  HCCIICIOBATCIIbCKHA  WHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTHUBOPEUre, MpodiieMy, YCTaHABIMBATh HCKOMOE
U JTaHHOE, (DOPMHPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

o MPOBOAUTH CAaMOCTOSITENIbHO CIUIAHMPOBAHHBIA SKCIEPUMEHT, HCCIECJOBAaHHE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBCKTa, SIBICHUS, IMPOIIECCA, BBIIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMHU, IBJICHHUSIMHE, ITPOILIECCAMU;



o CaMOCTOATEIILHO (POPMYyITUPOBATH 0OOOIIECHHS M BBIBOJIBI 110 PE3YJIbTaTaM IMPOBEAEHHOTO
HaOJIFOICHUS, UCCIICIOBAHMSI, OLICHUBATD JIOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000111eHMI;

o MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIIBUTATh MPEANIOIOKEHHS O
€r0 pPa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmarnueii:

o BBISIBIISATE JA€(DUIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JIJI1 OTBETA HA BOIPOC U IS
peIICHUS 3a/1a4H;

o BbIOMpaTh MHGPOPMAIMIO W3 HCTOYHUKOB Pa3IMYHBIX THIIOB, AaHAJIM3HPOBATH,
CHUCTEMATH3UPOBATh W HHTCPIPETUPOBATh HMH(DOPMAIMIO pPA3IUYHBIX BHIAOB ©  (HopMm
NPEJICTABIICHUS;

. CTPYKTYypUpOBaTh  MH(pOpMaIMIO, NPEACTaBIATh €€ B  pa3MyHbBIX  (Qopmax,
WITIOCTPUPOBATh I'paUuecKy;

. OLIEHUBATh HAAEKHOCTH HH(MOPMAIMM 1O CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvuvie KomMmyHukamueHwle Oelicmeus, obecneuusaom cQhOpMUpPOBAHHOCb
COYUANLHBIX HABBIKOB 00YYAIOUWUXCH.

Ob6enue:

o BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUHU C YCIOBUSMHU U EISIMH
OOLIeHHs; SICHO, TOYHO, TPAMOTHO BBbIpaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS IO XOAYy peUIeHHs 3a/Jadd, KOMMEHTHUPOBATh TMOJYYCHHBIN
pe3yibTar;

o B X0/i¢ OOCYXIECHHsI 33a[]aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEeMbI, IPOOJIEMBI,
perraeMoi 3ajadu, BBICKA3bIBATh WJICH, HAIICIICHHBIC HA MOWCK PEHICHHS; COMOCTABISATH CBOH
CYXKICHHS C CYyKIECHUSMHU JPYTHX YYaCTHHKOB JHMAiora, OOHAPYKUBATh PA3IU4He W CXOACTBO
MO3UIHIL; B KOpPEKTHOU (hopme HopMyIHpOBaTh PA3HOTIACHUS, CBOM BO3PAKEHUS;

o MIPEJICTABIATh PE3yJbTAaThl PEIICHUS 3a7adud, SKCIICPUMEHTA, WCCIICOBAHMS, MPOCKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUIEHUS C Yy4ETOM 3aJay Npe3eHTAllUd U
0COOEHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

o MMOHMMATh U WCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHAWBHIyaTbHOW PabOTHI IpH
penieHnn y4eOHBIX 3ajJad; NPHHUMATH IeJIb COBMECTHOW JCSITEIBbHOCTH, IUTAHHPOBATH
OpraHM3alMi0 COBMECTHOW paboThl, pacnpenensTh BUABI paboT, JOroBapuUBaThCS, 00CYKIATh
MPOLIECC U Pe3yNabTaT padoThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

. y4acTBOBaTh B IPyNNOBLIX (opMax paboThl (00CykIeHUsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBD)» U HHBIE); BBIMNOJIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
JIPYTHMH YICHaMH KOMAaHJbl; OIICHMBATh KAueCTBO CBOEro BKJIaJa B OOMIMKA MPOIYKT TIO
KpUTEpUsM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

3) VYuusepcanvnvie pezynamusnwvie Oeiicmsus, obecneuusarom GoOpMUpoO8anuUe CMbICI08bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBJIATh IUIAH, AJNTOPUTM PEIICHUS 3aJadd, BBIOUPATH CHOCOO pEIICHUS C Y4ETOM
UMEIOLINXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapHAaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTpOJIb:



. BJIa/IETh HAaBbIKAMU II03HABATEIbHOMN pe(IeKCUU KaKk OCO3HAHMsI COBEPILIAEMBbIX AEHCTBUM
U MBICJIIUTENIBHBIX IIPOLIECCOB, HX pe3yJabTaToB; BIAAETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOLIECcCca U Pe3yibTaTa PEIICHNs MaTEMaTUYECKOH 3a1a4uu;

o IIPEIBUIIETh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTb IIPH PELIEHUU 3aladd, BHOCHUTH
KOPPEKTHBBI B JAEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAaHHBIX, HAHIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

o OLIEHUBATh COOTBETCTBME pe3yjbTaTa LEIM M YCIOBUSAM, OOBSICHATH HNPUYUHBI
JOCTHMKEHUS] WJIM HEAOCTH)KEHMS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAMTh OIIMOKY, JaBaTh
OLIEHKY NPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATbHI

OcBoenne yqe6Horo Kypca «Anre6pa " HadaJla MaTCMAaTUYCCKOTO aHallu3a» Ha YPOBHC
CpCaHCro O6H_I€FO O6paBOBaHI/I$[ JOJI2KHO obOecreynBaTh AOCTHIKCHUC CIICAYHOIUX MPEAMCTHBIX
O6paSOBaTeJ'IBHBIX PE3YJIbTATOB:

10 KJIACC

Yuciia 1 BHIYHCICHUSA

OnepupoBaTh MOHATUSIMH: PallMOHAIBHOE M JEHCTBUTENBHOE YMCIIO, OOBIKHOBEHHAsI U
JecsTHUHas ApoOb, TPOLEHTHI.

Boinonusate apudmernyeckue omnepanuu ¢ PalUOHAIBHBIMH M JCHCTBUTEIbHBIMU
YHCJIAMHU.

BoinonHaTe npuONAMKEHHBIE BBIYMCICHUS, MCHOJb3Ys MpaBuUjia OKPYIJIEHHS, JelaTh
IPUKUIKY U OLIEHKY pe3yJbTaTa BbIYMCICHUH.

OnepupoBaTh NOHATUSAMHU: CTEIICHb C LIEIBIM MOKa3aTeleM; cTaHAapTHas gopma 3amucu
JNEHCTBUTENFHOTO YKCIIa, KOPEHb HATYpPaJIbHOM CTENEeHM; HCIONb30BaTh MOAXOAAIIYI0 (hopmy
3anucy JeMCTBUTEIbHBIX YNCEN JUISl pEIICHUs TPAKTUUYECKUX 3a]a4 U IPECTaBICHUS JaHHbBIX.

OnepupoBaTb MOHATUSMHU: CHHYC, KOCHHYC U TaHIE€HC IIPOU3BOJBHOTO  YIJIA;
MCIOJIb30BAaTh 3aIMCh IPOU3BOJIBHOIO YIJIa Yepe3 00paTHbIe TPUTOHOMETpHUECKUe (QYHKIINU.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh NOHITUSIMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; 1I€JIOE, pPalllOHAIBHOE,
UppalMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YpaBHEHUE;

Boimonuate  mpeoOpa3oBaHHUS ~— TPUTOHOMETPHUYECKMX  BBIpQXEHHUH W pemiarhb
TPUTOHOMETPHUECKHUE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHus LENbIX, PALIMOHAIBHBIX U UPPALUOHAIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUS] U HEPABEHCTBA ISl PEIICHHs] MaTeMaTHYEeCKUX 3a/1ad U 33134 U3
pa3IMyYHBIX 00JacTel HAyKH U PealibHOM JKU3HH.

MonenupoBaTh peajbHbIE CHTYyallMd Ha S3BIKE aireOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHHUs, HEPAaBEHCTBAa 10 YCJIOBUIO 3a/ladd, HCCIEN0BaTh IMOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM arlrapaTa anreOpbl.

DOYyHKUUH ¥ TPaPUKU

OnepupoBarh MOHATUSMU: QYHKIUS, CIIOCOOBI 3a/1aHus (DYHKIIUU, 00JIACTh OTMPEICIICHUS
¥ MHO>KECTBO 3HAa4eHUH (yHKUUH, TpaduK QYHKINU, B3AUMHO 00paTHBIE (PYHKITUH.



OnepupoBaTb MNOHATUAMHU: YETHOCTb W HEUYETHOCTh (YHKUMM, HYIH (QYHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduky GyHKIMA U pelIeHNs ypaBHEHUH.

Crpoutb 1 yuTaTh rpaduku JTUHEHHOW (DYHKIMM, KBAaApaTHUHOW (DYHKIMM, CTEIIEHHON
(YHKLHU C LEJIbIM [TOKa3aTeIeM.

Hcnonb3oBath rpapuku GYHKUMN U1 MCCIIEAOBAHMs MPOLIECCOB M 3aBUCUMOCTEH mIpu
pelIeHNH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB M pealbHOW KHM3HH; BBIpaXaThb (HopMylIamu
3aBUCUMOCTH MEKy BEIMYMHAMH.

Havana mareMaTH4eCKOro aHAIHU3a

OnepupoBaTh MOHATHSAMH: IOCJIEI0BATEILHOCTb, apU(PMETHUECKass U T'€OMEeTpUYecKas
IIPOTPECCUMU.

OnepupoBaTh NOHATUAMHU: OECKOHEUHO yObIBarOIasi TeOMETpHUEcKas mporpeccus, cymma
0EeCKOHEUHO yOBIBAIOLIEH reOMETPUYECKOM IPOrPECCHH.

3amaBaTh MOCIIEIOBATEIBHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnonp30BaTk CBOMCTBA IOCIEAOBATEIBHOCTEH M MPOrPECCHN Ul PEUICHUS pealbHBIX
3a/1a4 IPUKJIAAHOTO XapaKkrepa.

MHuoxecTBA M JIOTHKA

OnepupoBaTh NOHATHUAMHU: MHOXKECTBO, OIEpallUi HAJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JUisl ONMCAHUs PEAIBHBIX IPOLECCOB
Y SIBJICHUM, IPU PELLIEHUY 3a7a4 U3 JPYTUX Y4eOHbIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

OnepupoBaTb NOHATHAMM: HATypaJbHOE, LEJIO€ YHUCIIO; MCIOIb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEIl, Pa3JIOKEHUE YHCIIA HA IPOCTHIE MHOKUTEIN JJIsl pELICHUS 3a1a4.

OnepupoBarh MOHATHEM: CTEIIEHb C PALlMOHATIBLHBIM [10KA3aTEIEM.

OnepupoBaTb NOHATUAMMU: JIOTapu(M YUCIIA, TECITUYHBIE U HATYpaIbHbIE JIOTapU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumensaTs cBoWcTBa CTENEHU MJii PeoOpa3oBaHMsI BBIPAKEHUN; ONEpUPOBATH
NOHATUSAMHU: IIOKA3aTE€JIbHOE YPAaBHEHHWE M  HEPABEHCTBO, pEIIATh OCHOBHBIC  THIIBI
IIOKa3aTeNIbHbIX YPABHEHNUH U HEPABEHCTB.

BoimonHATe npeoOpa3oBaHusl BBIPAKEHHUH, colepKalluxX Jorapupmsl; OINEpHUPOBATH
HNOHATHSAMH: JIOTApH(MHUUYECKOE YpaBHEHHE W HEPABEHCTBO, peIIaTh OCHOBHBIC THIIBI
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxonuts perienus IpocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHHBIX YPaBHEHUHN U €€ PEIICHUE; UCII0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHMM JUUIS PEIICHUs IPAKTUYECKUX 3a4a4.

Haxoauts pemenus npocTenmx CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHHUU U
HEPABEHCTB.

MogenupoBaTh peajibHble CHUTyalldd Ha S3bIKE aireOpbl, COCTABIIATH BBIPAKCHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C
MCII0JIb30BAaHUEM arrapaTa anreOpbl.

DYyHKUUH U ITPaPUKHU



OnepupoBaTb HNOHATUSAMH: IepUoaMYecKas (QYHKLHUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKINU, TOUYKH SKCTpeMyMa (YHKIMH, HAHOOJbIIEE W HAaUMEHbIee 3HaYeHHs (PYHKIHH Ha
IIPOMEKYTKE; UCTIOIH30BATh MX JJISl HCCIIEIOBaHUS (PYHKIINH, 3aJaHHON rpadukom.

OnepupoBaTb  MOHATUAMHU:  IpadUKd  [OKa3aTeIbHOM,  JorapudMuyeckod U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTH U HMCIIOJIB30BaTh
JUIs PELIeHUs] YPaBHEHUH U HEPAaBEHCTB.

N300paxxaTh Ha KOOPAWHATHOW IUIOCKOCTH TpaduKu JHMHEWHBIX YpaBHEHUH U
UCIOJIb30BATh UX JUJIsl PEILICHHs CUCTEMbI IMHEWHBIX YpaBHEHUH.

Hcnonb3oBath Tpapuku (QyHKUMI 171 MCCIEJOBAaHUS IPOLECCOB M 3aBUCUMOCTEH M3
IPYTUX y4eOHBIX TUCIUTIINH.

Havyaja MaTeMaTH4eCKOIro aHAIN3a

OnepupoBaTb  NOHATHAMM:  HENpepblBHAs  (QYHKLUUSA; NPOU3BOAHAS  (YHKLHUY;
UCII0JIb30BaTh NT€OMETPUYECKUM U (PU3NUECKUI CMBICIT IIPOU3BOJHOM JUIsl peILIeHHs 3a/1ay.

HaxoauTe mpoW3BOAHBIE SJE€MEHTAPHBIX (DYHKIMHA, BBIYUCISATH MPOU3BOIHBIE CYMMBI,
IPOM3BEICHUS, YACTHOTO (DYHKITHIA.

Hcnonp3oBaTe TPOM3BOMHYIO Ui HCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHATh PE3yJIbTAaThl HCCIIEAOBAHUS K IIOCTPOCHUIO TPaUKOB.

Hcnonb30BaTh NIPOM3BOJIHYIO /U1l HAXOXKACHUS HAWIYUIIEro peIleHUs] B MPUKIAAHBIX, B
TOM YHCJI€ COIMATBHO-IKOHOMUYECKUX, 3a]auax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has WU WHTETPAN;, MOHUMATh T€OMETPUYECKHNA U
(bu3nyeckuii cMbICI UHTErpaa.

Haxoaute mepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIUI, BEIYUCISATH MHTETpAI MO (popmyiie
Herotona—Jleitbuuna.

Pemate nmpukiaaHele 3a1a4M, B TOM YHCIIE COLMAIBHO-3KOHOMUYECKOIO U (PU3UYECKOTO
XapakTepa, CpeJICTBAMH MaTEMaTHYECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuexkTpoHHbIe (HU(pOBbIE)
Kontpoiabusl | IlpakTnueck
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
e padoThbl ue padoTbl
MHoecTBa pallMOHAIBHBIX U https://resh.edu.ru/subject/51/10/
1 JICUCTBUTEIbHBIX YUCEN. PalMOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oyukuun U rpadukn. CTeneHp ¢ HelbM 6 https://resh.edu.ru/subject/51/10/
MoKa3aTeineM
3 Apudmerndeckuii KOpeHb N—O# CTEIICHHU. 18 1 https://resh.edu.ru/subject/51/10/
HppanmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmysl https://resh.edu.ru/subject/51/10/
4 Tpuronomerpun. Tpuronomerpuyeckue 22 1
ypaBHECHUS
5 TTOCIEI0BATEBHOCTH H IPOrPECCHH 5 https://resh.edu.ru/subject/51/10/
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AU 3 1 https://resh.edu.ru/subject/51/10/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME




11 KJIACC

KoaunuyecTBo 4acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHbIe (HU(pOBbIE)
Kourpoabusl | IIpakTuyeckn
n/n NMPOrpaMMblI Bceero o0pa3oBaTe/ibHbIE PeCypChl
e padoThI e padoThbl
CreneHs ¢ pallMOHAIbHBIM [10KA3aTEIEM. https://resh.edu.ru/subject/51/11/
1 [ToxazarenbHas Qpynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIHA. https://resh.edu.ru/subject/51/11/
2 Jlorapudmuueckue ypaBHEeHUS U 12
HEPaBEHCTBA
Tpuronomerpuyeckue GyHKIIUH U UX https://resh.edu.ru/subject/51/11/
3 rpaduku. TpuroHoMeTpu4ecKre 9 1
HEPaBEHCTBA
4 [IpounsBoaHas. [IpuMeHeHne Npon3BOIHON 24 1 https://resh.edu.ru/subject/51/11/
5 VIHTErpas i ero mpuMeHe NS 9 https://resh.edu.ru/subject/51/11/
6 CHCTeMBI ypaBHeHHii 12 1 https://resh.edu.ru/subject/51/11/
7 HaTypabHbie U Hebie Tucia 6 https://resh.edu.ru/subject/51/11/
g [ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AL 18 ) https://resh.edu.ru/subject/51/11/
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 102 6

[NPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOT'O
MPOLIECCA
OBS3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VAEHUKA

Matremaruka: anreOpa u Hadajla MaTeMaTHYECKOTO aHaIu3a, TeoMeTpus. Airedpa 1 Havaia
MaremaTuueckoro ananusa, 10-11 kmaccer/ Anumos I1I.A., Komsrua FO.M., Tkauesa M.B. u
npyrue, AkunonepHoe oomiectBo «M3marensctBo «lIpocBemenner

METOANMYECKHUE MATEPUAJIBI VIS YYUTEJIA
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