JIETIAPTAMEHT OBPA3OBAHMS AJIMUHUCTPAILA
I'OPOJIA XAHTBI - MAHCUMCKA

MVYHULIUITAJIBHOE BIO/DKETHOE OBILIEOBPA3OBATEJIBHOE VUPEXIEHUE
«CPEJJHA A OBILIEOBPA3OBATEJIBHAS ILIKOJIA Ne 9»
(MBOYVY «COIII Ne9y»)

PACCMOTPEHO YTBEPXKXJEHO

Ha 3aCelaHuU TeJaroruueckoro COBeTa JlnpeKTop BOW«COUJ No 9y
Kokl mpotokos Ne 1 or 31.08.2023 roga ; 7S

NnykyH KOpun 2, i
Mwnxannosuy ‘Emﬁm

PABOYASA TIPOI'PAMMA
YYEBHOI'O ITPEJIMETA

«AJITEBPA 1 HAYAJTA MATEMATHUUYECKOI'O AHAJIU3A. BA3OBBIN YPOBEHbDb»
st yaamuxest 10-11 kimaccon

CocTaBiieHa KOJUIEKTUBOM YUUTEIEH
mateMaTuku MBOVY «COII Ne 9y

XaHteI-Mancuiick, 2023 rox



MOSICHUTEJIbHAS 3ATIMCKA

Pabouast nporpamma ygeGHOro Kypca «Asredpa 1 Hadaia MaTeMaTHUeCcKOro aHaian3a» 6a30BOro ypoBHs I ooydatomuxcs 10
—11 xmaccoB pa3zpaborana Ha ocHOBe DenepaIbHOro rocyAapCTBEHHOI0 00pa30BaTeNIbHOTO CTaHAAPTa CPEAHETO 001Iero oopa3oBaHus,
C Y4ETOM COBPEMEHHBIX MHUPOBBHIX TpeOOBaHWH, MpPENBSBISEMBIX K MaTEeMaTHYeCKOMY OOpa30BaHHIO, M TPaIULUH POCCHHCKOTO
obpazoBanus. Peanmzammsi mporpaMMbl OOECIIEUHBACT OBJIAZEHHE KIIFOUEBHIMH KOMIIETCHIMSIMU, COCTaBIISIOIIMMH OCHOBY IS
CaMOpa3BUTHS U HETIPEPHIBHOI'O 00OPa30BaHusI, IIEIIOCTHOCTH O0IIEKYIbTYPHOTO, JINYHOCTHOTO U TI03HABATEIHHOTO PA3BUTHS INUHOCTH
00yJaIOIIAXCS.

HEJIX N3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYECKOr0 aHAIN3ay SBJISIETCS OTHUM 13 Haubosiee 3HaYNMBIX B IPOrpaMMe CTapiiei MIKOJIb,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00eCleyrBaeT MHCTPYMEHTALHYIO 0a3y Ui M3y4eHHs BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C
JIPYrofl CTOpOHBI, (POPMHUPYET JIOTHYECKOE M a0CTPAaKTHOE MBIIUICHHE yYallluXcsl Ha YpOBHE, HEOOXOAMMOM JUIsi OCBOEHHSI KypCOB
nH(popMaTHKH, 00IECTBO3HAHMS, HCTOPHH, CIOBECHOCTH. B paMkax JaHHOro Kypca ydaliuecs OBJaJIeBalOT YHHBEPCAILHBIM SI3bIKOM
COBPEMEHHOU HayKH, KOTOpasi JOpMYIUpPYET CBOH JOCTH)KEHHS B MaTeMaTHYeCKOH GopMe.

Kypc anredps! 1 Hayasm MaTeMaTHueCcKOro aHallu3a 3aKi1abIBaeT OCHOBY /ISl YCIIEIIHOT'O OBJIAACHHS 3aKOHAMH (DM3HKH, XUMHH,
OMOIOrMY, TIOHUMaHUsI OCHOBHBIX TEHJICHIMH SKOHOMHUKH W OOILECTBEHHOW KM3HH, MO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX
IU(POBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJb30BaTh WX B IOBCEJHEBHOW KM3HU. B ToXe BpeMs oOBlaneHue
a0CTpaKTHBIMH M JIOTHYECKHM CTPOTMMU MAaTeMaTHYECKUMH KOHCTPYKIHMSIMH pa3BUBAECT YMEHHE HAXOIUTh 3aKOHOMEpPHOCTH,
00OCHOBBIBaTh HCTUHHOCTh YTBEPKACHHUSI, NCIIOJIb30BATh 0000IEHNE 1 KOHKPETU3AIHIO, a0CTparupoBaHUe U aHaloruo, GopmMupyer
KpeaTHBHOE M KPUTHUYECKOE MBIIIUIEHHE. B Xoe u3ydenust anreOpbl 1 Hayal MaTeMaTHYECKOro aHalu3a B CTaplieH IIKOJIe yJaluecs
noxy4aroT HOBBIH OIBIT PEHICHU NPUKIIAAHBIX 3ada4, CAMOCTOATEIILHOI'O ITIOCTPOCHUA MAaTEMAaTUICCKUX MO}ICJ’[Cﬁ PpCajlbHbIX CI/ITyaLH/Iﬁ
U UHTEpPIpPETAalUU IOJYYEHHBIX PELIEHUM, 3HAKOMSTCS C NPUMEPAMM MAaTEMaTHYECKHUX 3aKOHOMEPHOCTEW B NPUPOAE, HAyKE U B
HCKYCCTBE, C BBIAAIOIMUMHUCA MATEMATHICCKUMHU OTKPBITUSAMU U X aBTOPaMH.

Kypc oOmangaer 3HauMTENBHBIM BOCIMTATEIbHBIM IOTEHIIMAIOM, KOTOpPBHIA pealn3yeTcs Kak depe3 y4eOHBbIH Marepual,
CIOCOOCTBYIONMH (HOPMUPOBAHUIO HAyYHOrO MHPOBO33PEHHUS, Tak M depe3 cHelu(puKy ydeOHOW NeATenbHOCTH, Tpedyromiei
CaMOCTOSATENLHOCTH, aKKYPaTHOCTH, MPOAO/DKUTENBHON KOHLICHTPAIlUM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIY4EHHBIN pe3yibTarT.

B ocHoBe Meroauku oOydeHus anredpe U HayaaaM MaTeMaTHUSCKOrO aHAM3a JISKHUT NEeATeNbHOCTHBIA IPUHLUI O0Y4eHUS.

Crpykrypa Kypca «Anrebpa M Hayana MaTeMaTH4eCKOTO aHAJIM3a» BKIIOYACT CIEAYIONIINE COACP)KAaTEIbHO-METOANYECKHE
muauK: «Yucnaa u BeruucieHus», «DyHkiuM U rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama mareMaThyeckoro aHaiuzay,
«MHOXeCTBa | JIOTHKa». Bce OCHOBHBIE cofepKaTebHO-METOANYECKUE JIMHUM H3YYaloTCsl Ha NMPOTSHKEHHUHU JBYX JIET 00y4eHHs B
CTapllIe IIKOJIEe, ECTECTBEHHO JOMOMHAS APYT APYra U MOCTENEHHO HACKIIAsICh HOBBIMM TEMaMU U pazjenaMu. JJaHHbIN Kypc sIBIseTCs
UHTETPaTUBHBIM, MOCKOJBbKY OOBEIUHACT B cebe Comep)kaHue HECKONbKUX MAaTeMaTHYECKUX NUCLMIUIMH: ajaredpa, TPUrOHOMETPHS,
MaTeMaTH4eCKUH aHalu3, TEOPHs MHOXeCTB U Ap. Ilo Mepe Toro kak yJamiuecsl OBIaeBalOT BCE Oolee MIMPOKUM MaTeMaTHYeCKUM
anmapaTroM, y HHX IOCIEeIOBaTeNbHO (OpMHpPYETCs M COBEPLIEHCTBYETCS YMEHHE CTPOMTh MAaTEMaTHYECKYI0 MOJAENb PealbHON
CUTYyallH, IPUMEHATh 3HaHUsI, OJydEHHBIE B Kypce «Anredpa 1 Hayaia MaTeMaTUIECKOTO aHAJIN3a», Ul PEIIEHNS] CAMOCTOSITENIbHO
copMyIHPOBaHHOM MaTeMaTHIECKOU 3aauH, a 3aTeM HHTEPIPETHPOBATE MTONTYIECHHBIN pe3yibTar.

CozepxaTensHO-MeTOAMYeCKass JMHUA «Yucna W BBYMCICHHS» 3aBepliaeT (OPMHPOBAHHE HABHIKOB HCIOIb30BaHU
JeHCTBUTENBHBIX YHCEN, KOTOpOoe OBLIO HAYaTO B OCHOBHOMW IIKone. B crapiueii mkone ocoboe BHUMaHUe yuensercs (OpMUPOBAHHUIO
NPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ce0s HCHOJIB30BAaHUE PA3IMYHBIX (OPM 3alUCH IeHCTBHTENBHOI'O YHCIIA,
YMEHHE palMOHAJIBHO BBIONHATH JIEHCTBHUSA C HUMHM, JIeNaTh NMPUKUAKY, OLEHUBATh pe3ynabraT. OOydaromuecs MOTydaroT HaBBIKU
NpUONMHKEHHBIX BBHIYMCIICHUN, BBIOTHEHUS JEHCTBHH C YWCIAaMU, 3alCAaHHBIMH B CTaHZAPTHOW (opMe, HCIOIb30BAHMUS
MaTEMaTHYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHHH.

JIlunust «YpaBHEHUS M HEPABEHCTBA» PEaN3yeTcsl Ha MPOTSHKEHUH BCEro 00YYEHHs B CTapIIeH IIKOJE, IIOCKOIBKY B KaXKIOM
pasziene mporpamMMbl MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOMMX 3amad. OOydaromuecs OBIaJEBAlOT PAa3INYHBIMUA METOIAMU
pELICHUs] LENbIX, PAlOHANBHBIX, HPPAIOHANBHBIX, IOKAa3aTeNbHbBIX, JIOTAPH(YMUUECKHX W TPUTOHOMETPUYECKUX YyPaBHEHUH,
HEpaBEeHCTB U MX cucTeM. [lomydeHHbIe YMEHUS NCTIONB3YIOTCS TIPH MCCIENOBaHUN (PYHKIHMI C TTOMOIIBIO MMPOM3BOAHON, PEIICHUH
MPUKITAIHBIX 3a/ad M 3a7]ad Ha HaXOX/ICHWE HAauOONBIINX W HAaMMEHBIIMX 3HaueHWi (yHkuuu. JlaHHAsS comeprkaTenbHAs JIMHHA
BKJIFOUaeT B ceds Takke (HOpMHpOBaHWME YMEHHH BBIIONHATH pacd€Tsl Mo (opMmynam, MpeoOpa3oBaHUs LENBIX, PalMOHATIBHBIX,
MPPANMOHATIBHBIX M TPUTOHOMETPHYECKMX BBIPAKEHHH, a Tarkke BBIPAXCHHUH, COJEpKAIlMX CTENeHW M jorapu¢msl. biaromaps
N3YYEHUIO anreOpandecKoro Marephaia TMPOMCXOAWT JalbHEHINee pa3BUTHE aNTOPUTMHUYECKOrO M aOCTPAKTHOTO MBIIIICHHS
y4gamuxcs, (OPMHPYIOTCS HaBBIKM JEAYKTHBHBIX pPAacCyXIECHHH, padOTBl C CHMBOJNBHBIMH (OpPMamH, NpEACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHMOCTEH B BHJIE PAaBEHCTB W HEpaBeHCTB. Anredpa npezsaraet 3GQeKTHBHBIC HHCTPYMEHTHI IS PEIICHUS
MIPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3314, HAIJISTHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK SI3bIKA HAYKH.

ConeprkaTenbHO-MeToaudecKas THHUS «DyHKIMN U TpadUKm» TECHO IEPEIuIeTaeTCs C APYTUMH JIMHUAMH Kypca, TIOCKOIBKY B
KaKOM-TO CMBICIIE 337aéT ITOCIIEI0BATENbHOCTh U3YUEHHsI MaTepruana. M3yueHne cTeneHHoM, MoKa3aTeNbHOH, JorapuMHIecKod 1
TPUTOHOMETPUYECKUX (DYHKIMH, WX CBOWCTB M TpaduKOB, WCIONb30BaHWE (YHKIUHA JUIS PEIICHHs 3a/7a4 U3 JPYrux y4eOHbBIX
IIPEIMETOB U PEATLHOM KM3HHA TECHO CBSA3aHO KaK C MaTeMaTHYECKHM aHAJIU30M, TaK U C PELICHUEM ypaBHEHUU U HEpaBeHCTB. IIpu
3TOM OO0JIBIIIOE BHUMAHHE yenseTcs: OpMHUPOBAHMIO YMEHHS BBIPaXKaTh (POPMYITaMHU 3aBUCHMOCTH MEXLy Pa3JINdHBIMH BETHIHHAMH,



HCCIIEeI0BATh MOJTYYeHHBIE (DYHKIIMH, CTPOUTH MX rpaduku. Martepuai 3Toi coepkaTenbHOM JIMHIN HalleJIeH Ha pa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJIIONIMX BBIPAXKaTh 3aBHCUMOCTH MEXKIy BEIMYMHAMU B Pa3IM4yHON (opMe: aHAJIMTHUECKOH, rpaduieckod u
cioBecHOH. Ero m3ydenue crocoOCTBYET pa3BUTHIO aITOPUTMHUYECKOTO MBIIIIEHHS, CIIOCOOHOCTH K OOOOIIEHNIO W KOHKPETU3ALHH,
HCTOJIb30BAaHUIO AHAJIOTHH.

ConepxatenbHasd JuHUsS «Hauvana MaremaTtmueckoro aHaiu3a» MO3BOJISIET CYIIECTBEHHO PpACIIMPUTh KPYT Kak
MaTeMaTU4eCKHX, TaK U IIPUKIAJHBIX 3a]1a, JOCTYITHBIX 00YyYaIOIMMCsl, Y KOTOPBIX TOSIBIISIETCSI BO3MOXKHOCTB UCCIIEJOBATh M CTPOHUTH
rpadukn (QYHKIWH, ONpeNesaTh NX HAaHOOJNbIINE W HAaMMEHBIINE 3HAYCHUS, BEIYUCIATE IUIOMAaAn GUryp U 0OBEMBI Tell, HAXOIUTh
CKOpPOCTH U YCKOpEeHHMsI IpoleccoB. JlaHHas copepkaTeNbHas JIMHUSA OTKPHIBAET HOBBIE BOZMOXKHOCTHU IOCTPOSHMSI MaTEMAaTHUECKHIX
Mojieniell peasbHbIX CUTYalUi, HAX 0’ AE€HHUS HAaWTyqIlIero pelieHus B MPUKIaJHbIX, B TOM YHCIIE COLHAIbHO-3KOHOMUYECKHX, 3aJa4ax.
3HaKOMCTBO C OCHOBaMM MaT€MaTHYECKOr0 aHaIK3a CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOT 0, (POPMaIbHO-TIOTHIECKOI0 U KPEaTHBHOTO
MBILLIEHUS, (JOPMUPOBAHHIO YMEHUH paclo3HABATh MPOSIBICHUS 3aKOHOB MAaTEMATHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuarommecs
Y3HAIOT O BBIAAIOIIUXCS pe3yabTaTax, MOTYYEHHBIX B XOZ€ Pa3BUTHA MaTEMaTHKU KaK HAyK{, U UX aBTOpax.

ConepxaTtenbHO-MeTOAUUECKasT JUHUS «MHOXECTBa M JIOTMKAa» B OCHOBHOM IIOCBSILEHA 3JIE€MEHTaM TEOPUH MHOXECTB.
TeopeTnko-MHOKECTBEHHbIE TPEICTaBJICHHSI IIPOHM3BIBAIOT BEChb KypC IIKOJBHOM MaTeMaTHKH | TIpe[ularalor Haubosee
YHUBEPCAJbHBIN S3bIK, OOBEAMHSIIONINHA BCE pa3zeibl MaTeMaTHKH M €€ NPWIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MaTeMaTHYECKHe
JUCLMIUIMHBI B enuHoe lenoe. 11o3ToMy Ba)XHO JaTh BO3MOXKHOCTh HIKOJIBHHMKY INOHHMMAaTh TEOPETHUKO-MHOMXECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEeMAaTUKHU U UCTIOJIb30BaTh €0 JUIsl BBIPAYKEHUS! CBOMX MBICIIEH.

B kypce «Anrebpa u Hayajna MaTeMaTHYECKOrO aHAJIN3a» IPUCYTCTBYIOT TAaK)K€ OCHOBBI MAaTEMaTHYECKOTO MOZAEINPOBAHHS,
KOTOpBbIE MPHU3BaHbI C(HOPMUPOBATH HABBIKH ITOCTPOSHHSI MOJEJIEH peasbHBIX CHTYaIMd, MCCIENOBaHUS dTHX MOJENEeH C MOMOIIBIO
anrmapara anreOpbl 1 MaTeMaTHYECKOTO aHaIN3a ¥ MHTEPIPETAIMH TTOJyIeHHBIX pe3ynbTaToB. Takue 3ajaHusl BIUIETEHbI B KaXIbIH U3
pa3aenoB MporpaMMBbl, MOCKOJIBKY BECh MaTepHall Kypca LIMPOKO MCHOIB3YeTCs Ul pellleHHs MpUKIagHbIX 3amad. Ilpu pemenunun
peaybHBIX MPAKTUUECKUX 3aJ[ay y4yalrecsl pa3BUBAIOT HAOONATENbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs,
UCIIOJIb30BaTh aHAJOrMio, 0000maTh W KOHKPETH3MpOBaTh mpobiemy. JlesrensHoCTh 1O (DOPMHUPOBAHHMIO HABBIKOB PELICHHS
NPHUKJIAJHBIX 33/1a4 OPTaHU3yeTCsl B IIPOLIECCe N3YUEHHS BCeX TeM Kypca «Asredpa 1 Hayana MaTeMaTHYeCKOro aHaIIN3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE
B yueOHOM miiaHe Ha U3ydeHHe Kypca anreOpbl 1 Hayal MaTeMaTHYeCKOro aHain3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 Yaca B HEJEIIO
B 10 kiacce u 3 yaca B Hezenmio B 11 knacce, Bcero 3a aBa roga ooyueHust — 170 gyacos.

COJEPXKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucnaa U BLIYUCTICHHS

PanonaneHpie  uncna. OOBIKHOBEHHBIE U JIECSATHYHBIC JApPOOM, IPOLEHTHI, OECKOHEYHBbIC IEPUOMYECKHE JIPOOH.
Apudmernueckue onepanyy ¢ palroHaIbHBIMU YHCIaMH, IPEOOpa30BaHMUs YHCIOBBIX BhIpaXKeHHH. [IpuMeneHune npoOei 1 mpoLeHToB
JUISl peIlieHUs] IPUKIIaJHbIX 3a/1a4 U3 Pa3JIMuHbIX OTpaciel 3HAHUH U peaabHOMN KU3HH.

HeiictBuTenbHBIE YHcla. PalyioHanbHBIE M HMppalMOHAJbHBIE 4YWCIa. ApUQMETHYECKHe Olepanuy ¢ OeHCTBUTEIbHBIMU
yucnaMu. [IpuOnrmkEHHbIe BEIYUCICHNS, IPaBUiIa OKPYITICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHHI.

Crenens ¢ nensiM nokaszateneM. CtanaapTHas Gpopma 3amicH JeHCTBUTENBHOrO Yicna. Mcnonp3oBanue noaxonsmeil hopMel
3aIUCH IeHCTBUTENBHBIX YUCEN Ul PEICHUS IPAKTUUECKUX 3a]a4 U IPE/ICTaBICHNS JaHHbIX.

Apudmernueckuii KOpeHb HATYPabHOI cTeneHu. [IedcTBus ¢ apuMETHIECKUME KOPHSIMHU HATYPAJIbHOH CTETICHH.

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YMCIOBOIO apryMeHTa.

YpaBHeHMs U HEPaBeHCTBa

ToxnecTBa 1 TOXAECTBEHHbIE IPEOOPA3OBAHHS.

IIpeobpa3oBaHue TPUTOHOMETPUIECKUX BBIpaXKEHIH. OCHOBHBIE TPHTOHOMETPHIECKUE (DOPMYIIBL.

VYpaBHeHME, KOpeHb yYpaBHEeHUs1. HepaBeHCTBO, pellleHne HepaBeHCTBa. MeTol MUHTEPBAJIOB.

Pemienne nenbix 1 ApoOHO-paIOHANBHBIX YPABHEHNH W HEPABEHCTB.

Pemenne nppauroHalbHBIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX ypaBHEHU.

[IpuMeHeHre ypaBHEHAN W HEPABEHCTB K PEIICHUIO MATEMAaTHIECKHX 3a]1ad W 3371249 U3 Pa3IMYHBIX 00JIacTel HAyKH U peaibHOM
KHU3HU.

DyHKUUU U TPAPUKH

OyHKIWs, crnoco0s 3amanns GyHkimn. ['paduk ¢yHkmm. Bzanmuo oOpaTHbIe QyHKIHH.

OObnacte ompeneneHus W MHOXeCTBO 3HaueHWd QyHkmmu. Hymm ¢yaxmmn. [IpoMexyTku 3HAKOMOCTOSHCTBA. UETHBIE M
HeuETHBIE (PYHKITHH.

CrenenHas (QyHKIMS C HATYpPaJIbHBIM M IETBIM TOKa3aTeneM. E€ coiicTBa 1 rpaduk. CBolicTBa 1 rpaduk KOpHS N-0i CTETIEHH.

Tpuronomerpudeckas OKpy>KHOCTb, OIpe/ie/IEHHE TPUTOHOMETPHIECKUX (QYHKIIMH YUCIOBOTO apryMeHTa.

Hayana MaTeMaTH4ecKoro aHajausa

[NocnenoBarensHOCTH, CLIOCOOBI 3aJaHNS MTOCIEAOBATENbHOCTEH. MOHOTOHHBIE TIOCIIEIOBATEIBHOCTH.



Apudmerndeckas ¥ reOMETpHYIECKas IPorpeccuu. beckoHewHo yOBIBatoIIasi reoMeTprudeckas nporpeccus. Cymma 6eCKOHEIHO
yOBIBarOIIEH TeoMeTpHIECKO mporpeccuu. DopMyna CIOKHBIX MPOIEHTOB. VICcroinbh30BaHUE MPOTPECCHU TS PEIICHHS PEabHBIX
3a/1a4 NPUKIAJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omepaluu Haja MHokecTBamMu. Juarpammbl Ditnepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOT'O
armapata JuIs OITUCAHUS PEaTBHBIX TPOIIECCOB U SABJICHUH, MPH PEIICHUH 3a7ad U3 IPYTUX YUICOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, T0KA3ATEIbCTBO.

11 KJIACC

Yuciia ¥ BBIYUCICHUS

Hatypanbasle u nensie yncna. Ilpu3Haky 1eIuMOCTH LENbIX YHUCEll.

CreneHs ¢ palioHaJIBHBIM MOKa3aTeneM. CBOICTBA CTENEHH.

Jlorapugm uucna. JlecaTuyHble M HaTypallbHBIE JTOTapU(pMBIL.

YpaBHeHHS] U HEPaBEeHCTBA

[Ipeobpa3oBaHue BbIpaKEHHH, COJEPIKAIINX JTOTapUPMBL

[Ipeobpa3oBaHue BhIpaKEHHH, COJEPIKAIINX CTEIIEHH C pallMOHABHBIM MTOKa3aTeJIeM.

[IpuMeps! TPUTOHOMETPUIECKUX HEPABEHCTB.

IToxa3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudpmuyeckne ypaBHEHHS U HEPABEHCTBA.

CucTeMbl TUHENHHBIX ypaBHEHUH. PellleHre npukia HbIX 3a/1a4 ¢ TIOMOIIBIO CUCTEMBI TMHEHHBIX YpaBHEHUH.

CucreMsl 1 COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

[IpumeHeHue ypaBHEHHH, CUCTEM U HEPAaBEHCTB K PELICHHIO MAaTEMaTHYECKHX 3a/1a4 M 3a]a4 U3 pa3IMYHbIX 00JlacTel HAYKH U
peanbHOM )KU3HU.

DyHKIUU U TPAPUKH

Oynkuus. Ilepuoamyeckune ¢yHkipu. I[IpoMexxyTkn MOHOTOHHOCTH (YHKUUH. MakCUMyMbl W MHUHUMYMBI (YHKIHH.
HaunGonbinee 1 HauMeHblIIee 3HaUeHUE (QYHKIUH HA IPOMEKYTKE.

Tpuronomerpuyeckue GpyHKIUH, UX CBOMCTBA U TPA(UKH.

[NokazartenbHas u orapumuueckast GyHKIMU, UX CBOMCTBA U rpaduKy.

HUcnonb3oBanue rpadukoB GyHKIMN JUTS PELICHNs] YPABHEHUI U IMHEIHBIX CUCTEM.

Hcnone3oBanue rpamkoB GHYHKIMN 171 HCCIeJOBaHUS IIPOLIECCOB M 3aBUCUMOCTEH, KOTOPBIC BOSHUKAIOT PH PEILICHUH 33134
U3 Ipyrux y4eOHbIX MPEAMETOB U PeabHOM KHU3HH.

Hayana MaTemMaTH4ecKkoro anaauza

HenpepsiBable GpyHKIMU. MeTOX HHTEPBAJIOB Ul PELICHNS HEPaBEHCTB.

[pousBonHas ¢pynkiuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI POU3BOJHOM.

[IpousBomHbIE AIEeMEHTAPHBIX QYHKIKI. DOPMYIbI HAXOXKICHUS POU3BOAHON CYMMBI, IPOU3BEACHHS 1 YACTHOTO (DYHKIIHH.

[IpumeHeHne MPOU3BOJHOIN K HMCCIIENOBAHUIO (DYHKIIMH Ha MOHOTOHHOCTBh M DKCTpeMyMbl. HaxoxieHue HauOONbBIIEro U
HAaMMEHbLIEro 3HaueHus (YHKIMH HA OTpEe3Ke.

[IpumeHeHne MPOU3BOAHOMN MUl HAXOXKAEHUsS HAWIY4IIEro pelieHusl B MPHKIAIHBIX 3a/Jadax, JUIl OMpENeNCHUS] CKOPOCTH
npoliecca, 3a1aHHOr0 (GopMYIToii UITH rpadKOM.

[lepBooOpasnas. Tabmuiia mepBooOpa3HBIX.

Wurerpai, ero reomerpuueckuii u pusudeckuit cMpic. Berurcnenue uaTerpaia no gpopmyne HeroTona—JleiibHuma.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOr0 peaMeTa «MaTeMaTrkay JOIDKHO 00eCIIeunBaTh TOCTIDKEHIE Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus

CJIEAYIOLINX JTMYHOCTHBIX, METANPEIMETHBIX W MPEIMETHBIX 00Pa30BaTENbHBIX PE3YAbTATOB!
JIMYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE PE3YNIBTATHI OCBOECHHS IPOrpaMMBbI yIeOHOTo npeamera «MaTeMaTHKa» XapaKTepU3yTCs:

I'paxxganckoe BociuTaHue:

c(hOpMHUPOBAHHOCTHIO I'PAXKIAHCKOH IMTO3UIINH 00y4aroIerocst Kak akTHBHOT'O M OTBETCTBEHHOT'O WIEHA POCCHIICKOro 00IIecTBa,
MIPE/ICTABIICHUEM O MAaTeMaTHYECKHX OCHOBaX (YHKIMOHHWPOBAHMS PA3IMIHBIX CTPYKTYp, SIBICHHWH, NPOLEAYpP TPa)kIaHCKOTO
obmrecTBa (BBIOOPHL, OIIPOCHI U TIp.), YMEHHEM B3aUMOJCHCTBOBATE C COIMANBHBIMA HHCTUTYTAMH B COOTBETCTBHH C MX (PYHKITUSIMH U
Ha3HAYCHUEM.

[TatpuoTHueckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHICKOW TPa’KAAHCKON MICHTHMYHOCTH, YBAXKEHUS K IIPONUIOMY M HACTOSIIEMY POCCHHCKON
MaTEeMaTHUKH, IEHHOCTHHIM OTHOLIEHHEM K JOCTIDKEHHSIM POCCHHCKHX MAaTEMaTHKOB M POCCHICKON MaTeMaTHYeCKOW IIKONbI, K
WCTIONIb30BAHMIO ATUX JOCTIDKEHUH B IPYTHX HayKax, TEXHOJIOTHSIX, cepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:



OCO3HAaHHEM JyXOBHBIX ILIEHHOCTEH pPOCCHICKOro Hapona; c(HOpMHPOBAHHOCTHEIO HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO
MIOBEJICHUS, CBSI3aHHOI'O C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HaYKH U IEITEIbHOCTBIO YUEHOT0; OCO3HAHUEM JINYHOIO BKJIaAa
B IIOCTPOEHUE YCTOHYUBOrO OYAYILETO.

OcreTndeckoe BOCIUTAHUE:

JCTETHYECKUM OTHOIIEHHEM K MHpY, BKIIOYAs ACTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ad, pEelIeHHH,
paccyXIeHUl; BOCIPUUMYHBOCTBIO K MATEMATUYECKUM aCIEKTaM pa3JInYHbIX BUIOB UCKYCCTBA.

du3nuecKkoe BOCIUTAHUE!

c(OPMHUPOBAHHOCTHIO YMEHHSI IPUMEHITh MaTeMaTH4ecKHe 3HaHHMsI B MHTEpecax 3/I0pOBOro M Oe30macHOro odpasza >KH3HH,
OTBETCTBEHHOI'O OTHOIICHUSI K CBOEMY 3/I0POBBIO (3/10pOBOE MHTaHWE, COATAHCHPOBAHHBIN PEKUM 3aHATHH M OTIBIXA, PETYIspHAs
(u3nyeckast akTUBHOCTB); (PU3NUECKOTr0 COBEPIICHCTBOBAHUS, ITPY 3aHATHAX CHOPTHBHO-03/10POBUTENBHON IS TEIBHOCTHIO.

TpynoBoe BociuTaHuUE:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM LIEHHOCTH TPYAONIOOHS; HMHTEPECOM K pa3lIMuHbIM cdepaM INpodecCHOHaTBHON
JIeSITEIbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M e€ NPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymied nmpodeccuu n
peaM30BBIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO U
caMo00pa30BaHMI0 Ha MPOTSDKEHMM BCEH JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHUIO B pEIICHHM NPAKTHYECKHUX 3a]ad
MaTeMaTU4eCKON HalpaBIEHHOCTH.

DKOJIOrM4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTMYECKON KYJAbTYPhI, IOHUMaHHEM BIIMSHHS COLMATbHO-9KOHOMUYECKHX TIPOLIECCOB Ha COCTOSTHHE
IPUPOIHON U COLMAIBHON Cpelbl, OCO3HAHUEM IJI00AIbHOTO XapaKTepa 3KOJOTHYECKUX MPoOJeM; OpHeHTalell Ha NpUMeHeHue
MaTeMaTH4eCKUX 3HAHU /ISl pelIeHHs 3a/1ad B 00JIaCTH OKpYKarollel cpelpl, TIIaHUPOBAHUS TIOCTYIIKOB M OLEHKH WX BO3MOXKHBIX
MOCJIEACTBUH [T OKPYKaIOIIEH Cpepl.

IleHHOCTH HAYYHOI'O ITO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOU
NPaKTHKW, TOHUMaHUEM MaTEMaTHYECKOH HayKH Kak c(epbl 4elIOBEUEeCKON NEsATEIbHOCTH, TANOB €€ pa3BUTHS M 3HAUUMOCTH JUIS
pa3BUTH LMBUIM3ALIMHU; OBJAJECHHEM S3BIKOM MAaTEeMaTHKd M MaTeMaTHYeCcKOM KyJIbTYpOH KakK CpeICTBOM IO3HAHHS MUDA;
TOTOBHOCTBIO OCYIIECTBIISITh MIPOEKTHYIO U HCCIIEOBATENbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe pe3ylbTaThl OCBOGHUS NMPOrpaMMbl ydeOHOro mpenMera «MaTemaTuka» XapaKTepHU3yITCs OBJIaJCHHEM
YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU  OCUCMBUAMY, VHUGEPCATbHLIMU KOMMYHUKAMUGHBIMU — OCUCMEUAMY, YHUBEPCANbHBbIMU
De2yIAMUSHLIMU OeliCMEUAMU.

1) Vuusepcanvnvie nosnasamenvuvle Oeiicmeus, obecneuugaom @Gopmuposanue 0OA306bIX KOSHUMUGHBIX NPOYECCOs8
obyuaiowuxca (oceoenue Memo008 ROHAHUA OKPYHCAIOWe20 MUPA, NPUMEHeHUe TI0SUYeCKUX, UCCIe008amenbCKUX onepayull, yMeHul
pabomams ¢ unghopmayueti).

basoBble nornyeckue AEHCTBHA:

e  BBIABIITE U XapaKTEPU30BaTh CYLIECTBEHHBIC IPH3HAKM MAaTEMaTH4ECKUX OOBEKTOB, MOHATUH, OTHOLIEHHH MEXIy
HNOHATHAMY; (HOPMYITUPOBATh ONPEAENCHUS IIOHATHH; YyCTaHABIMBATb CYIIECTBEHHBIH NPH3HAK KIACCH(DUKALMH,
OCHOBaHHMS U1l 0000LICHNS M CPAaBHEHUsSI, KPUTEPHHU ITPOBOIUMOIO aHAJIN3A;

e  BOCIPHUHUMATH, (OPMYIHPOBATH U IPEOOPA3OBBIBATH CYXKICHHSA: YTBEPAMTENbHbIE W OTPULATENIBHBIC, E€AWHUYHEIE,
YacTHbIE M OOILME; YCIOBHbIC;

®  BBIIBIITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpEYMs B (PaKkTaX, JAHHBIX, HAOIIONCHUSIX H
YTBEPXKACHUSX; MpeIaraTe KPUTEPHUH VIS BBIIBICHHS 3aKOHOMEPHOCTEH 1 IIPOTHBOPEUHIA;

e  JIeNaTh BBIBOBI C UCIIOIb30BAaHUEM 3aKOHOB JIOTHKH, IEIyKTUBHBIX M MHAYKTUBHBIX YMO3aK/IIOUEHHH, YMO3AKIIOUEHHH 110
aHaJIOTUH;

®  [POBOJIUTH CAMOCTOSATEIHHO JI0KA3aTEIbCTBA MATEMAaTHIECKUX YTBEP)KACHUH (IPSAMBIE W OT IPOTHBHOIO), BBICTPAUBAThH
apryMEeHTaIHI0, IPUBOAUTH IPUMEPHI 1 KOHTPIIPHUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJBI;

e BBIOWpaTh crmoco0d pemeHWs y4eOHOW 3amaun (CpaBHHBATh HECKONBKO BapHAaHTOB pEIICHWS, BHIOMpaTh Hambolee
MOAXOASAIINH C YIETOM CAMOCTOSITEIBHO BBIJIETICHHBIX KPUTEPHEB).

ba3oBrie uccieqoBaTeabCcKue IENCTBUSA:

®  HCIIONB30BaTh BOMPOCH KaK HCCIEAOBATEIbCKMH HWHCTPYMEHT IO3HAHHSA; (POPMYITHUpPOBATH BOMPOCHI, (PUKCHPYIOIINE
MIPOTUBOpPEYHE, MPOOJIEMY, YyCTAHABINBATH HCKOMOE U TaHHOE, ()OPMUPOBATH THIIOTE3Y, apIyMEHTHPOBAThH CBOIO MTO3HITHIO,
MHEHHE;

® [POBOIUTH CAMOCTOSITETIHHO CIUIAHWPOBAHHBIA O3KCHEPHMEHT, HCCIEIOBaHHE IO YCTAHOBJIEHHIO OCOOCHHOCTEH
MaTEeMaTH4eCKOro 00beKTa, SBJICHUS, MPOLecca, BEISBICHUIO 3aBUCUMOCTEN MEX/Ty 0OBEKTaMH, SBICHUSMH, MPOLIECCaMM;

®  CaMOCTOATENHLHO (OPMYIMPOBATH 00OOIIEHHS M BBIBOABI IO pe3ylbTaTaM MPOBEIEHHOTO HAOIIONEHMS, UCCIEAOBAHNS,
OLIEHWBATH JJOCTOBEPHOCTH MTOJYyIEHHBIX PE3yIbTaToOB, BEIBOIOB U 0000IIEHNI];

®  [POrHO3MPOBATH BO3MOXKHOE PAa3BHTHE MPOIIECCa, a TAKXKE BBIIBUTATh IPEIIONOKEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSAX.

Pabora ¢ uadopmarmeii:



®  BBIABIIATH ACUUUTH HH(OpMALNH, JaHHBIX, HEOOXOJMMBIX JJIsl OTBETA HA BOIIPOC ¥ ISl pEILICHUs 3a]a4H;

e  BEIOMpaTh MHPOPMANUIO W3 WCTOYHHKOB PA3JIMUHBIX TUIIOB, aHAIM3WPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH
nH(pOpMaNnIo pa3IMIHBIX BUIOB U (GOPM IIpECTaBIICHNUS;

®  CTPYKTYpHpPOBaTh HH(OPMALUIO, IPEICTABIATE €€ B Pa3IMUHBIX (opMax, WILTIOCTPUPOBATH rpaUIeCcKy;

e  OLEHMBATH HAIEKHOCTH HH(POPMALIUH 10 CAMOCTOATEIFHO CPOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMuUEHble Oelicmaiis, 0becneuusaom chopmuposanHoCcms COYUAIbHbIX HABLIKOS 00YHAIOWUXCSL.

Oomenue:

®  BOCHPUHHMMATbH M (POPMYIHPOBATH CYXKIECHHS B COOTBETCTBUH C YCIOBHSMH U LENSIMH OOLICHUS; SICHO, TOYHO, TPAMOTHO
BBIPAaXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS IO XOIy pEUICHUs 3a/adu,
KOMMEHTHUPOBATh [IOJyYEHHBIH Pe3yNbTaT;

e B X0J€ OOCYXKIEHHS 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXKIAaeMOW TEMBI, TPOOJIEMBI, PEIIaeMOi 3a1a4H, BHICKa3bIBATh
W7eu, HalleJCHHbIE Ha IMOUCK PELICHMS; COMOCTaBIATh CBOM CYXKJEHHS C CYKICHHAMH APYIMX YYaCTHUKOB AMANOra,
00HapYKUBaTh Pa3IM4YKe M CXOJCTBO NO3UINH; B KOPPEKTHOH (popme hopMyTHpoBaTh pa3HOIJIACHS, CBOU BO3PAYKEHHUS;

®  MPE/ACTABIATH PE3YNIbTAThl PELICHUS 3aJaull, SIKCIIEpUMEHTa, HCCIIeIOBaHMs, TIPOEKTa; CAMOCTOSTENLHO BEIOMpaTh (hopMat
BBICTYIJICHHUS C YY4ETOM 337124 NPE3eHTAMU U OCOOEHHOCTEH ayauTOpUH.

CoTpyaHUYECTBO:

® [OHMMaThb M HCIOJbH30BaTh NMPEUMYIECTBA KOMAaHIHOW M WHAMBHIYaJIbHOH pabOThl NpH pelIeHHH Y4eOHBIX 3ajad;
TIPUHUMATB LIEJIb COBMECTHOM JESATEIBHOCTH, IIIAHUPOBATh OPraHU3aIMI0 COBMECTHON PabOTHI, paclpeaensTh BUIbI pador,
JIOrOBapHBaThCs, 00CYKIAaTh MPOIECC U Pe3YAbTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKHUX JIFO/EH;

®  y4yacTBOBaTh B IPYIIOBBIX popMmax padoTsl (00CyXIeHHs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbD) W WHBIE); BBIIOIHATH
CBOIO YacTh pabOThI U KOOPJMHUPOBATH CBOM ACHCTBUS C IPYTMMH YWICHAMH KOMaH/Ibl; OLICHUBATh KAueCTBO CBOETO BKJIA/1a
B OOLIMH MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBHSI.

3) Vuusepcanvhvie pecynamugnsie oeticmeusi, 06echeyusaom Gopmuposanue cCMolCI08bIX YCHAHOBOK U HCUSHEHHBIX HABLIKOG

JUYHOCTUL.

Camoopranuzarsi:

COCTaBJIATH IUIAH, aJITOPUTM PELICHUS 33a]]auH, BHIOUPATh CIOCO0 pelleHNs ¢ Y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh 1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YU€TOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb:

e  BIAJETh HABBIKAMHM [103HABATENBHON peIeKCHU KaK OCO3HAHUS COBEPILIAEMbIX AEHCTBUI M MBICIUTENBHBIX MPOLECCOB, HX
pe3yabTaToB; BIAAeTh CIOCO0AMH CaMONPOBEPKH, CAaMOKOHTPONS IpOLEecca M pe3ylbTaTa pelIeHHs MaTeMaTHYecKON
3a/1a4H;

e  IIPEeIBUACTb TPYOHOCTH, KOTOPBIE MOTYT BOSHMKHYTh IIPH PELICHUH 3a1a4M, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha
OCHOBE HOBBIX 00CTOATENBCTB, JaHHBIX, HAWJACHHBIX OMIMOOK, BBIBICHHBIX TPYAHOCTEH;

e  OLEHMBaTb COOTBETCTBHE pe3ynbTaTa ILENW M YCIOBUSIM, OOBSACHATH NPUYUHBI JOCTIDXKEHHS HIM HEJOCTHKEHUS
Pe3yAbTaTOB ASATENLHOCTH, HAXOINUTD OIINOKY, JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoenue yaeOHOro Kypca «Anredpa 1 Hagaia MaTeMaTHYECKOT 0 aHAIIM3a» Ha YPOBHE CPeTHEro 00Iero oopa3oBaHus JOIKHO
o0ecreunBaTh JOCTIDKEHHUE CISAYIOMNX IPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTaTOB!

10 KJIACC

Yucnaa U BbIYUCTICHHUSA

OmnepupoBaTh MOHATHAMU: PAllMOHAIBLHOE U JEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAs! U AECATUYHASI IPOOb, TPOIICHTHI.

BrmonHaTh apudmMeTnueckue onepaniy ¢ paloHaIbHBIMA H ASHCTBUTENFHBIMU YHCIIAMH.

BeImonHAT  MPHOMIKEHHBIE BBIYHMCICHWSA, HCIONB3YSl NPAaBHIA OKPYIJICHHS, JenaTh NPUKUIKY W OLEHKY pe3yibTaTa
BBIYUCIIEHU .

OmnepupoBaTh MOHATHAMH: CTENEHb C LEJIBIM IIOKa3aTeleM; CTaHAapTHas (opMa 3ammcH ACHCTBUTENBHOTO YHCIA, KOPEHb
HaTypaJbHOW CTETIEHH; MCIONb30BaTh MOAXOIIIYI0 (POPMY 3amMCH ACHCTBUTEIBHBIX YMCEN UL PEIICHUS MPaKTHYECKUX 3a1ad U
TIPE/ICTABICHUS JAHHBIX.

OmnepupoBaTh MOHATHAMU: CHHYC, KOCHHYC ¥ TAaHT€HC POU3BOJIBHOTO YIiIa; UCIOIB30BATh 3aMMCh IPOU3BOIBHOIO yIia Yepes3
00paTHBIE TPUTOHOMETPHYECKUE () YHKITHH.

YpaBHeHHS U HEPABEHCTBA

OmnepupoBaTh TOHATHAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO; II€J0€, PalMOHAIBHOE, HWPpAlMOHAIFHOE YpaBHEHHE,
HEpaBEeHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHE;

BermonHAT MpeoOpa3oBaHus TPUTOHOMETPHUYECKHX BBIPAKEHUI 1 pemaTh TPUTOHOMETPUIECKHE YPaBHEHMS.

BermonHATs MpeoOpa3oBaHus LENbIX, PALHMOHAIBHBIX W MPPALMOHAIBHBIX BBIPAKCHUH M PEIIATh OCHOBHBIC THIIBI IENBIX,
palMOHATBHBIX M UPPALMOHATBHBIX YPABHEHUH W HEPABEHCTB.



[IpuMeHsATh ypaBHEHHMS W HEpaBEHCTBA JUIsI PEIICHUS MaTEeMaTHYECKMX 3aJad M 337a4 W3 Pa3iIM4YHBIX oOnacTell Hayku U
peasIbHOM JKU3HU.

MopnennpoBath peanbHble CUTYalluH Ha S3bIKE ajareOpbl, COCTaBIISATh BRIPAsKCHUS, ypaBHEHHSI, HEPAaBEHCTBA I10 YCIOBHIO 33/1a4H,
HCCIIEeI0BATh OCTPOSHHBIE MOJIENH C HCIONB30BaHUEM alIapaTa anreOpsl.

DyHKIUU U TpadpuKn

OmnepupoBath MOHATHAMU: (DYHKIWHS, CIIOCOOBI 3a1aHnsl (pyHKIUH, 00JIacTh ONpeAeeHUs] 1 MHOXKECTBO 3HAYEHHH (YHKIINH,
rpaduk GyHKIHMH, B3aUMHO 00paTHbIe ()yHKIHH.

OmnepupoBath MOHATHAMU: YETHOCTD U HEUETHOCTH (DYHKIIUH, HYJIH (QYHKIUH, TIPOMEKYTKH 3HAKOITOCTOSHCTBA.

Hcnonp3oBath rpaduku GYHKIWI 1S pelIeHns] ypaBHEHUH.

CrpouThb U yuTaTh TpaQUKU JIMHEHHON (QYHKIMH, KBAIPATHIHON (YHKIIMH, CTETIEHHOHN (DYHKIIMHN C LEJIBIM ITOKa3aTeNleM.

Hcnonp3oBath rpaduku (GYHKIUI IS KCCIIEIOBAHUS MPOLIECCOB W 3aBUCUMOCTEH NP PEUICHUH 3aj]ad U3 JAPYTUX y4eOHBIX
TIPEZIMETOB U PeaNIbHOM KU3HH; BBIpakaTh (POPMYIIaMH 3aBUCUMOCTH MEX/1y BEIMUNHAMH.

Havajia MaTeMaTH4ecKOro aHaIH3a

OrnepupoBaTh MOHATHAMU: TTOCIIEA0BATEILHOCTD, apUQMeTHIEeCKasi U TeOMETPHIEcKas IPOrPEeCcChy.

OnepupoBarh MOHATUSAMH: OECKOHEYHO YOBIBAIOIIass TeOMETpHYecKas Iporpeccusi, CyMMa OECKOHEYHO YObIBaroliei
TEOMETPUUECKOH ITPOrpECCU.

3a7aBaTh OCIEIOBATEILHOCTH PA3IMUHBIMU CIIOCO0AMH.

Hcnonp3oBaTh CBOMCTBA MOCIEN0BATENBHOCTEN M POrPECCU ISl PEIICHUs] peaIbHBIX 3aa4 PUKIaJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMH: MHOXECTBO, OIIEPALIMHU HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT AJs ONHCaHUs pealbHbIX NMPOLECCOB U SABJICHUH, IPU PELIeHUH 3a7a4 U3
JIpYrux ydeOHbIX MPeIMETOB.

OnepupoBaTh MOHATHAMU: ONpPEJETICHUE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucjia ¥ BbIYUCTCHUSA

OnepupoBaTh MOHATHAMU: HATYPAJILHOE, LIETIO€ YHCII0; UCIIONb30BaTh IPU3HAKU EIMMOCTH LIEJIBIX YUCEI, PAa3IoKEHUE YKcia
Ha NPOCThIE MHOKUTEIH ISl pELLICHUs 3a/1a4.

OnepupoBath MOHATHEM: CTENIEHb C PAllMOHAIBHBIM [OKA3aTENIEM.

OnepupoBaTh NOHATHAMU: JOrapu(M YHCIIa, IECATUYHbIE U HATYpaJIbHbIE JIOTapU(MBL

YpaBHeHMS 1 HEPaBeHCTBA

IIpumeHsaTh CBOICTBA CTENeHH ISl MPeoOpa30BaHUs BBIPAKCHUI; ONEpUpPOBATH MOHATHUAMHU: IOKA3aTeIbHOE ypaBHEHHE U
HEPAaBEHCTBO; PEIIATh OCHOBHBIE TUIIBI 10KA3aTENIbHBIX YPAaBHEHUH U HEPAaBEHCTB.

BrinonHaTh npeoOdpa3oBaHus BEIPAXKEHHUH, COAEPKALINX Jorapiu(Mbl; OIepUPOBATh HOHATHAMME: JIOTapU(pMUIECKOe ypaBHEHHE
U HEpaBEeHCTBO; PeIlaTh OCHOBHBIE THIIBI JIOTapH()MHUIECKUX yPaBHEHHI U HEPaBEHCTB.

Haxoauth penieHust pocTeHIMX TPUTOHOMETPHUUECKUX HEPAaBEHCTB.

OnepupoBaTh MOHATUSMH: CUCTEMA JIMHEHHBIX YpPaBHEHUU U €€ pelIeHHe; UCI0Ih30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN IS
peLIeHHs IPaKTHYECKUX 3a]au.

Haxonguts pemienns npocTelIInX CUCTEM U COBOKYITHOCTEN PallMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

MopnenupoBarth peajbHBIE CUTYAlld HA SI3BIKE aNreOphl, COCTABIATH BBHIPAKEHMS, YPABHEHHS, HEPABEHCTBA M CHUCTEMBI IO
YCIIOBHIO 3aJIauH, UCCIIEA0BATh IIOCTPOSHHbIE MOJIEH C MCIIOJIb30BAHUEM allapaTa aareopsl.

DyHKUUU U TPAPUKH

OneprpoBaTh IMOHATHAMU: IIepHogrdYecKas QyHKIUS, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIHH, TOYKH SKCTpeMyMa (YHKLHH,
HanOoJIblIee U HAaNMEHbIIee 3HaYeHHs (PYHKINH Ha IPOMEXYTKE; HCIIOIb30BATh MX U UCCIIeNOBaHUS (QYHKIHH, 3aJaHHOM rpadKkoM.

OneprpoBaTh MOHATHAMHU: TPaUKH ITOKA3ATEIBHOM, JTOrapu()MHIECKOH 1 TPUTOHOMETPUIECKUAX (YHKLHMN; H300pakaTh UX HA
KOOPJMHATHON INIOCKOCTH M MCIIOJIb30BATh JUIS PEIICHUS] YDAaBHEHUH U HEPAaBCHCTB.

N3obpakaTh Ha KOOPAMHATHON IUIOCKOCTH TpadUKH JHHEHHBIX ypaBHEHWH M WCIIONB30BATh MX [UIS PEIICHUS CHCTEMBI
JIMHENHBIX YpaBHEHHH.

Hcnonp3oBaTh rpadukn GYHKOUI 171 HCCIIEIOBAHUS MIPOIIECCOB U 3aBUCUMOCTEH M3 APYTUX yIEOHBIX TUCIUIIINH.

Hayana MaTeMaTH4ecKoro aHajauza

OmnepupoBaTh NOHATHSMHU: HENPEpbIBHAS (YHKIMS; MPON3BOAHAS ()YHKIMH, MCIOJIB30BATH TEOMETPUIECKUN N (pU3MUecKnit
CMBICIT TIPOM3BOAHON JUTS PEIICHHS 3a/1a.

HaxoanuTs npon3BoAHbIE 37IEMEHTapHBIX (DYHKIMH, BBIYUCIIATH TIPOM3BOAHBIE CYMMBI, IPOU3BEICHNS, YACTHOTO (DYHKITHH.

Hcnons30BaTh TPOU3BOAHYIO ISl MCCIEAOBaHMS (YHKIMM HA MOHOTOHHOCTH M 3KCTPEMYMBI, NPUMEHSTH Pe3yNbTaThl
HCCIIEIOBAHMS K TIOCTPOCHUIO IPa(rKOB.

Hcnonp3oBaTh MNPOU3BOAHYIO I HAXOXKICHHMsS HAWIy4IIEro pEIMEeHWs B TNPUKIAJHBIX, B TOM 4YHCIE COLMAIbHO-
SKOHOMMYECKHX, 3a7adax.

OmnepupoBaTh MOHATHAMU: TIEPBOOOPA3HAS M MHTETPAIT; TOHUMATh T€OMETPHUECKUI N (M3MUYECKUIT CMBICT HHTETpaa.

Haxoanuts nepBooOpa3HbIe 37eMeHTapHBIX (DYHKIMH; BBIYACISATH HHTETpaN 1o ¢opmyne Helorona—Jleiibnuma.



Pemats NpUKJIAJHBIC 3aJa4vd, B TOM YHUCIC COLHUAJIBbHO-OKOHOMHUYCCKOIO0 H (I)I/ISI/I‘IGCKOFO XapakrTepa, CpeaACTBaMu
MAaTEMaTUYCCKOI'O aHaJIM3a.



TEMATHYECKOE IINTAHMPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3ieioB H TeM

KouTtposbHbie IIpakTnueckue
n/n NMPOrpamMMbl Bcero

padoThI padoTHhI

MHOXecTBa palliOHATBHBIX H
1 JNIENCTBUTENLHBIX YHCENl. PanuoHannHbIe 14 1
YpaBHCHUS ¥ HEPABCHCTBA

Oynakuun u rpaduky. CTerneHs ¢ UeIbIM
MIOKa3aTeIeM

Apudmernueckuii KOpeHb N—O CTETIEHH.

18 1
HppanonanbsHble ypaBHEHHs 1 HEpaBEHCTBA

DopMyIsl
4 TpUroHoMeTpuu. Tpuronomerpuyeckue 22 1
ypaBHEHHs

5 IlocnenoBaTenbHOCTH U porpeccuun 5

IToBTOpeHue, 0000IICHIE, CHCTEMATH3AIINS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0

11 KIIACC

KoanuyecTBo 4yacoB

Ne HaunmeHoBaHMe pa3/1e/10B U TeM
KoHnTposabHbie IIpakTHYeckue

n/n MPOrpaMMbl Bcero
padoThI padoThI

CreneHs ¢ paloHaIbHBIM [T0KA3aTEIeM.
1 [NokazarenbHas Gpynkuus. [lokazarenbHble 12 1
YPaBHEHUS 1 HEPABEHCTBA

Jlorapudpmudeckast GyHKIuUSL.
2 Jlorapudpmuyeckue ypaBHEHHS U 12
HEepaBeHCTBA

TpuroHomerpuueckue GyHKIHN U UX
3 rpaduku. TpuronoMmerpuueckue 9 1
HEepaBeHCTBA

[IpomsBomHas. [IpuMeHeHne TPOU3BOAHOM 24 1

Wurerpan u ero npuMeHeHUst 9

CucreMbl ypaBHEHHIM 12 1

~N| oo b~

HarypanbHble u 1enbIe yncia 6

[ToBTOpeHue, 0600mEeHNe, CHCTEMAaTH3 AN 18 5
3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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