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IHHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma ydeOHOTO Kypca «Anredpa u Hayajia MaTeMaTHYECKOTO aHATH3a
0a30Boro ypoBHs s ooyqaronuxcs 10 —11 kimaccoB pazpaborana Ha ocHOBe DeepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEeTHEro o0mIero o0pa3oBaHus, ¢ yUETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHUH, MIPEIBIBIIEMBIX K MATEMAaTHYECKOMY 00pa30BaHHUIO, U
TpaguIMii pocCUiiCKOro oOpa3oBaHus. Peanmsanus mporpamMmbl 0OECIIEUMBAET OBJIAJCHHE
KITIOYEBBIMH KOMIIETECHITUSIMH, COCTABJISIFOIIUMH OCHOBY JUISI CAMOPA3BUTHS M HENIPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M MTO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00yYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasia MaTeMaTHYECKOTO aHAIM3a» SBISAETCS OJHUM M3 Hauboiee
3HaYMMBbIX B IIPOrpamMMe CTapIleil HIKOJIbI, TOCKOJIbKY, C OJHON CTOPOHBI, OH 00eCIeurBaeT
MHCTPYMEHTAJIbHYIO 0a3y Ui M3Y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYrou
CTOPOHBI, (OPMHUPYET JIOTMUECKOe M a0CTPaKTHOE MBIIIJIEHHE YYalluXCsi Ha YPOBHE,
HEOOXOAMMOM Ui  OCBOGHHS KypCOB HWH(POPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTU. B paMKax JaHHOro Kypca yyaliuecsl OBJaJIeBalOT YHUBEPCAIbHBIM S3BIKOM
COBPEMEHHOW HayKH, KOTOpasi GOPMYIHPYET CBOU TOCTHIKECHHUS B MATEMaTHYECKOU opme.

Kypc anrebpbl M Hayasl MaTeMaTHMYECKOrO aHajlu3a 3aKiaJblBaeT OCHOBY JUIs
YCIICHIHOTO OBJAJCHHsS 3aKOHAMHU (PH3MKH, XMMHH, OWOJIOTHH, MOHUMAHHS OCHOBHBIX
TEHJIEHIMH HKOHOMMKM U OOILNECTBEHHOM IKHM3HHM, IIO3BOJSIET OPHEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIH30BATH UX B
IIOBCEJTHEBHOH JKM3HU. B TOXe Bpems OBiajeHHe aOCTPaKTHBIMH M JIOTMUECKH CTPOIMMHU
MaTEeMaTUYEeCKUMHM KOHCTPYKIMSIMU DPa3BUBAET YMEHHME HaXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh MCTHMHHOCTb YTBEP)KICHMS, HMCIIOJIB30BaTh 00OOILIEHHE M KOHKPETHU3ALUIO,
abcTparvupoBaHHUE M aHAJIOTHIO, GOPMUPYET KPEaTUBHOE M KPUTHUUECKOE MblllIeHue. B xone
U3ydeHHus anreOpbl M Hayajdl MaTeMaTHMYeCKOro aHajlnW3a B CTapuleld IIKoJe Yydaluecs
MOJIy4al0T HOBBIM OMBIT pelIeHMs] NPUKIAJHBIX 3a7ad, CaMOCTOSITEIIbHOIO IMOCTPOCHUS
MaTEMaTHYECKUX MOJENIEH pEallbHbIX CUTyallull U MHTEPIpPETALUU MOTYYEHHBIX PELIEHUH,
3HAKOMSTCS C IpUMEpaMU MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B NIPHUPOJE, HAyKe U B
UCKYCCTBE, C BBIIAIOINMUCSA MAaTEMATUUECKUMHU OTKPBITUSAMU U UX aBTOPaMH.

Kypc obnagaer 3HaunTENbHBIM BOCIIUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIN peaan3yercs
Kak d4epe3 y4yeOHbIH Marepuan, CHOCOOCTBYIOUIMH  (OPMUPOBAHMIO  HAYYHOTO
MHUpPOBO33PEHHUs, TakK U uepe3 cHeuupuky ydyeOHOW JesATeNbHOCTH, TpeOyromiei
CaMOCTOSITEJIBHOCTH, AaKKYPAaTHOCTH, NPOAODKATEIBHON KOHLIEHTpPAllMM BHUMAaHUSA H
OTBETCTBEHHOCTH 3a MOJTY4YE€HHBII pe3ynbTar.

B ocHoBe MeToaMKku 00ydeHus anredpe M HadajgaM MaTeMaTHYeCKOro aHaJlM3a JIEKHT
JeSITeIbHOCTHBIN MPUHIUI O0yYEeHUSI.

CrpykTypa Kypca «AnreOpa M Hadala MaTeMAaTHYECKOTO aHajau3a» BKIOYAET
CIIEAYIOIINE COJIepKaTeIbHO-METOANYEeCKe JUHUK: «Hucna ¥ BelUUCIeHUs», «DyHKIUU U
rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hawama MaTreMaTHUecKoro aHajIu3ay,
«MHOXkecTBa U JOruKa». Bce OCHOBHBIE COZIEPKATENBHO-METOANYECKUE JIUHUM U3Yy4arOTCs
Ha MPOTSHKEHUH JIBYX JIET O0y4eHMs B CTapIlel IIKOJe, ECTEeCTBEHHO JIOMOIHAA APYT Apyra u
MOCTETIEHHO HAchIIIasiCh HOBBIMH TeMaMH M pasjaeiamu. JlaHHBIH Kypc sBiseTcs
MHTETPATUBHBIM, MTOCKOJIBbKY 00BEAMHAET B ce0e co/epKaHhe HECKOIBKIUX MaTeMaTHUECKUX
JUCHUIUIMH: anredpa, TPUTOHOMETPHS, MaTEMaTUYECKHUIl aHaIu3, TeOpHusl MHOXecTB U Jp. 1o
Mepe TOTO KaK yyalluecsl OBJIaZIeBal0T BCE Oosiee MUPOKUM MAaTEMAaTHUYECKUM aIIapaToM, y
HUX  [OCNIeZIoBaTeIbHO  (OPMHUPYETCS UM COBEPILIEHCTBYETCS  yMEHHE  CTPOMTH
MaTEMaTHYECKYI0 MOJIEIb PEajJbHOM CUTyallud, IPUMEHATh 3HAHHU, NOJyYEHHBIE B Kypce
«Anrebpa M Hayaja MaTeMaTHYECKOro aHalu3a», M pEIIeHUS CaMOCTOSTEIbHO



cOpMyIHpPOBaHHONW MaTEeMAaTUYECKOH 3aJaud, a 3aTeM HHTEPHPETHPOBATH IMOJTYyYCHHBIH
pe3yibTar.

CopepxarenpHo-MeTOAMYECKAss JIMHUA  «Yucna W BBIUMCIEHMS)»  3aBEpIIAET
(hopMUpOBaHNE HABBIKOB MCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOPOe ObLIO HA4YaTo B
OCHOBHOH 1mKose. B crapmeii mkone ocoboe BHUMaHUE yAenseTcs (OpPMUPOBAHUIO
MIPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B C€Osl HCIOIb30BAHUE PA3IUYHBIX
(dbopM 3anucH IeHCTBUTENBHOTO YMCIIa, YMEHUE PAMOHAIBHO BBIIOIHATH ACHCTBHS C HIMHU,
JieNiaTh IPUKKUIKY, OLIEHUBATh pe3yabTaT. O0yuarouiyecs noxy4aroT HaBbIKH MPUOTMKEHHBIX
BBIYHCIICHUM, BBITIOJHEHUS JCWCTBUN C YHCIAMH, 3alMCAHHBIMH B CTaHIApTHOH Qopme,
WCIIO0JIb30BAHUS MATEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKEHUM.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSHKEHUU BCErO OOy4YCHHS B
CTaplield IIKOJIE, TOCKOJIbKY B Ka)KIOM pazliele MpPOrpaMMbl MPEIyCMOTPEHO pEeLICHUE
COOTBETCTBYIOIMX 3amad. OOydaromuecs: OBJIaJEBAIOT Pa3IMYHBIMH METOJAaMHU PEIICHUS
LEeNbIX, PalUOHANBHBIX, HWPPALMOHAIBHBIX, MOKA3aTeNbHBIX, JIOTAPU(PMUUYECKHX U
TPUTOHOMETPUYECKUX YPABHEHUM, HEPABEHCTB M HUX cucTeM. [lomydeHHble ymeHus
UCIOJIL3YIOTCS TpPHU HCCIENOBAaHUU (YHKIHMM C TOMOIIbIO MPOU3BOJHON, pELICHUH
NPUKIAJHBIX 3aJad W 3aJad Ha HaxOXXJICHHE HAuOONbIIMX M HAUMEHBIIUX 3HAYCHUM
¢bynkun. JlanHas coaeprkaTelbHas JIMHUS BKIIIOYAeT B ce0s Takke GOpMUPOBAHUE YMEHUIA
BBIMIOJIHATE  pacy€Tel 1o  (opMynaMm, NpeoOpa3oBaHMA  [EJBIX, PAIMOHAIBHBIX,
HMPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaK)Ke BBIPAXKEHUM, COAEpKaLIUX
crereHd W Jorapumel. braromaps M3ydeHUIo anreOpandeckoro MaTepualia MPOUCXOAUT
JalbHEelIee pa3BUTHE AITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHUS — yJalluxcs,
(bOopMHPYIOTCS HAaBBIKM JEIYKTHBHBIX PACCYXIEHUH, paOOThl ¢ CUMBOJIBHBIMU (pOpMaMH,
MIpe/ICTaBJICHHs 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BHJIE PABEHCTB U HEPaBEHCTB. Anredpa
npeuiaraeT 3(QQEeKTHBHbBIE MHCTPYMEHTHI Ui PEUICHHUS MPAKTUYECKHX M €CTECTBEHHO-
Hay4HbIX 3aJ1a4, HarJIS,AHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK A3bIKa HAYKH.

ConepxatenbHo-MeToandecKast TUHUS «DyHKIUH 1 rpaduKm» TECHO MEPerIeTaeTcs ¢
JOPYTUMHU JIMHUSMHM Kypca, IOCKOJIbKY B KaKOM-TO CMbICIE 3aHa€T MOCIIEI0BATEIbHOCTh
M3y4YCHHS MaTepuana. V3yueHue CTENneHHOW, I10Ka3aTelbHOMW, JIOTapH(PMHUUESCKOH H
TPUTOHOMETPUUYECKUX (PYHKIMHM, MX CBOMCTB M Tpa(HKOB, MCIOJIb30BaHUE (DYHKIUH s
pelieHns 3aja4 U3 JAPYruxX y4yeOHbIX MPEeIMETOB U PeajbHOW >KM3HH TECHO CBS3aHO Kak C
MaTeMaTUYeCKUM AaHAJIM30M, TaK W C PELICHUEM YpaBHEHUNM U HepaBeHCTB. [Ipu sTOM
0osbIIOoe BHUMaHHME yaensercs (OpMHpPOBAaHUIO yYMEHHUs Bblpaxarb (opmynamu
3aBUCUMOCTH MEXJAy Ppa3IUYHbIMU BEJIWYMHAMHU, MCCIEI0BATh MOJY4YeHHbIE (YHKIUH,
CTpouTh MX Tpaduku. Marepuan 3ToW cojep)KaTelnbHOW JMHUM HALEIEeH Ha pa3BUTHE
YMEHUH U HAaBBIKOB, IO3BOJIAIOLIUX BbIpaXKaThb 3aBUCUMOCTH MEXIY BEIMYMHAMU B
paznuuHOil  dopme: aHANIUTHYEeCKOW, rpaduyeckoil U cioBecHoW. Ero wusydenue
CMOCOOCTBYET Pa3BUTHIO AITOPUTMHYECKOTO MBIIUIEHHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETH3aLlMH1, UCIIOJIb30BAHUIO aHAJIOTHM.

CopepxarenpHass JsmHuUA  «Havama  MaremMaTH4eckoro  aHaiu3a»  MO3BOJIAET
CYIIECTBEHHO PAaCIIMPUTh KPYI' KaK MaT€MaTUYECKUX, TAK U MPUKIIAIHBIX 3a]a4, JOCTYITHBIX
o0yJaroImuMcs, y KOTOPBIX TMOSBISIETCS BO3MOXKHOCTb HCCIIEAOBAaTh M CTPOUTH I'paduKu
GyHKIUH, onmpenensiTh UX HauOOJIbIIME M HAaWMEHBIIME 3HAY€HUs, BBIYUCIATH IUIOLIAIN
buryp u O0O0BEMBI Tel, HAXOAUTh CKOPOCTH M YCKOpEHMs IpoleccoB. JlaHHas
coJiepKaTeslbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHUS MAaTE€MaTHYECKHX
MOZICJIEH PEAIbHBIX CUTyallUl, HAXOXKACHUS HAWIYYIIEro pelIeHUs B NPUKIAAHBIX, B TOM
YHUCJIE COLMAIBHO-D)KOHOMHMYECKUX, 3aJadaxX. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOI'O
aHaJM3a CIIOCOOCTBYET Pa3BUTUIO aOCTPAKTHOTO, (POPMATIBHO-JIOTUYECKOIO U KPEaTUBHOTO
MBIIUIEHHS], (POPMHUPOBAHUIO YMEHUH pacrno3HaBaTh IMPOSIBICHUS 3aKOHOB MaT€MAaTHKH B
Hayke, TEXHUKEe M ucKyccTBe. OOyuarommecs y3HAIOT O BBIIAIOLIMXCS pe3yibTaTax,
ITOJIYYEHHBIX B XOJI€ PA3BUTHS MaTEMAaTUKH KaK HAYKH, U UX aBTOPaX.

CopepxarenpHo-MeTOIMYECKass JHHUS «MHOXKECTBAa UM JIOTMKa» B OCHOBHOM
ITOCBAILIEHA 3JEMEHTAM TEOPUM MHOXKECTB. TeEOpEeTHKO-MHOKECTBEHHBIE IPEICTABICHUS



MIPOHU3BIBAIOT BECh KyPC IIKOJIBHON MaTeMaTHUKU M MpelaraloT Hanbosee YHUBEpPCATbHBIN
SI3BIK, OOBEIMHSIONINI BCE pa3/iebl MaTEMaTHKU U €€ IPUIIOKEHUH, OHU CBA3BIBAIOT Pa3HbIe
MaTeMaTHUYeCKUe AMCLUMIUIMHBL B eauHoe Ienoe. I[loaromy BaXHO aaTh BO3MOYKHOCTH
LIKOJIBHUKY MOHMMAaTh TEOPETUKO-MHOKECTBEHHBIM $A3bIK COBPEMEHHOW MAaTEMaTUKU H
HCII0JIb30BaTh €r0 JJIsl BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa M Hauyajsa MaTeMaTUYeCKOrO aHalM3a» MPHUCYTCTBYIOT TaKxke
OCHOBBI MAaTEMaTHYECKOTO MOJCIMPOBAHMS, KOTOpBIC IMPH3BaHBI C(HOPMHUPOBATH HABBIKU
IIOCTPOEHHUSI MOJENEN peaJbHbIX CHUTyalUd, HCCIEIOBAHMUS 3THX MOJEJIEH C IMOMOIIbIO
anmapara aureOpbl M MaTeMaTH4YeCKOro aHajiu3a M WHTEPHPETAllMd  TOJTYYEHHBIX
pe3yabTaToB. Takue 3aJaHusl BIUIETEHbl B K&l W3 Pa3[eioB MPOrpamMMbl, MOCKOJIbKY
BECh Marepuall Kypca IIHPOKO HCIIOJIb3YeTCsl Ul pEelIeHHs NpPUKIAAHbIX 3aaad. llpu
pElIeHNH peaTbHBIX MPAKTUUECKUX 3a/1a4 yJalluecs pa3BUBaIOT HA0II01aTeIbHOCTh, YMEHUE
HAXO/JUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOIB30BaTh AHAJIOTHIO, 0000IIaTh WU
KOHKpPETH3UPOBaTh IMpobieMy. JlesTenbHOCT, MO (OPMHUPOBAHHIO HABBIKOB PEIICHUS
MPUKIIAJHBIX 337]a4 OPTaHU3YeTCs B pOoIlecce U3yUSHHsI BCEX TeM Kypca «Ajredpa u Havyana
MaTeMaTUYECKOr0 aHAIIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yueOHOM m1aHe Ha M3ydeHHE Kypca anreOpbl M Havyajl MaTeMaTHYecKOro aHalln3a Ha 0a30BOM YPOBHE
oTBOAMTCS 2 yaca B Hepelnro B 10 kimacce u 3 vaca B Henenmo B 11 Kiracce, Bcero 3a JiBa roja o0ydeHUs —
170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYMCICHUSA

Pammonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApOOHM, IPOLEHTHI,
OecKOHeuHble IepuoAudYeckre ApoOu. Apudmernueckue omnepanuy ¢ paluOHAIbHBIMU
qHcIaMy, IpeoOpa3oBaHUs YMCIOBBIX BhIpakeHHH. [IpuMenenne apo0eit 1 mpoueHTOB 1is
peLIeHNs IPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HAHUN U peabHOM JKU3HMU.

JleiicTBuTENbHBIC YUCIIa. PalinoHAbHBIC U UPPAlMOHATILHBIC YUCIa. ApruMeTHUECKUE
omnepauuu € JeMCTBUTENbHBIMU uHuciaaMH. [IpuOavkéHHbIE BBIYMCICHMS, I[paBUIIa
OKPYIJICHUS, IPUKUKA U OLICHKA PE3YJIbTATAa BBIYNCICHUN.

Crenens ¢ nenbM nokaszaresneM. CtangapTHas popMa 3anucH JeHCTBUTENBHOIO YHCIIA.
Hcnonp3oBanne moaxoasmeil (opmbl 3amucyd JEHCTBUTENBHBIX YHCEN JUIS PEHICHHUs
IIPAKTUYECKUX 3a]a4 U IPEJCTABJICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypallbHOW cTereHu. JlelcTBus ¢ apupMeTHYeCKUMHU
KOPHSMH HaTypalbHON CTEIICHH.

CuHyC, KOCHMHYC U TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa.

YpaBHeHNsI 1 HEPAaBEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIpAKECHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIIbI.

VYpaBHeHHe, KOpeHb ypaBHEHHMsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meroa
MHTEPBAJIOB.

Pemienue nenbx U 1poOHO-pAlIMOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

PelreHre TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUI0 MaTEMAaTHYECKUX 3a4a4 U 3a/1a4 U3
pa3nuyHbIX 001acTel HAYKU U peaIbHOM KHU3HHU.

DyHkuuH U rpaguku

@OyHkus, crnocodbl 3amaHus ¢yHkuuu. I'padux Qynkiun. B3aumbHo oOpaTHBIE
GyHKIUH.

OOnacte ompeneneHuss W MHOXKECTBO 3HadeHHH QyHkuuu. Hynum ¢dyHkimu.
[TpomexyTKH 3HAKOMOCTOSTHCTBA. YETHBIE M HEUETHBIC (PYHKIINH.

CrenenHass GyHKLUS C HATYpaJbHBIM U IEJIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpauK KOpHsI N-Oi CTENEeHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIpeJeIeHUEe TPUTOHOMETPUUECKUX (YHKIMH
YHCIIOBOTO apTyMEHTa.

Hauyana maTeMaTu4eckoro anajamnsa

[TocnegoBarenbHOCTH, CHOCOOBI 3afaHWsl  TOCIeqoBaTenbHOCTEH. MOHOTOHHBIE
MOCJIEI0BATEIHLHOCTH.

Apubdmerndeckass W reoMeTpudeckas mporpeccud. beckoHeuHO —yObIBarormas
reomerpuueckass mporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH TE€OMETPUUECKOU
nporpeccuu. dopmyna CIOXKHBIX MPOLEHTOB. Mcnonb3oBaHWE MPOTPECCHM ISl PELIeHUs
peanbHBIX 3a/1a4 MPHUKJIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA



MHoXxecTBO, omnepauuu HaJ MHO>XECTBaMH. JuarpamMmsl
Ditnepa—Benna. [IpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOIO ammnaparta JUuisi ONUCaHMS
peabHBIX MPOIECCOB U SBJICHUMN, IPU PEIICHUH 3aa4 U3 APYTHX YUeOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIBCTBO.

11 KJIACC

Ymncsia v BbIYUCIECHUSA

Harypanbuble u nemnsie uncina. [Ipu3Haku 1e1MMOCTH LIETBIX YHCE.
Crenens ¢ pallMOHAIBHBIM MOKa3aresaeM. CBOWCTBA CTETICHH.
Jlorapudm ymcna. JleciTHUHbIC U HATYpaAIbHbBIC JIOTAPU(PMBI.

YpaBHeHMsI M HEPABEHCTBA

[IpeoOpa3oBanue BEIpAKEHUN, COACPIKAIINX JIOTAPU (MBI

[IpeoOpa3oBaHue BbIpaxXeHUI, COAEPKALIUX CTEIIEHHU C pallMOHAIbHBIM MTOKA3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckie ypaBHEHHs 1 HEPABEHCTBA.

Cucrembl IMHEWHBIX YpaBHEHUH. Pelienne npukiagHbixX 3aa4 ¢ HOMOILBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

Cucrembl 1 COBOKYITHOCTH pPallUOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMaTHYECKUX 3a7ad
Y 337124 U3 pa3jMuHbIX 001acTel HAyKH U peallbHOM JKU3HH.

DyHKUUH U rpaGuKu

Oynkuus. Ilepuonuueckue dynkuuu. IIpoMexyTKd MOHOTOHHOCTH (YHKLHU.
Maxkcumymbl 1 MUHEMYMBI (yHKIMA. Hanbosnpiiee n HamMeHbIIee 3Ha4eHne QyHKIUUA Ha
IIPOMEXKYTKE.

Tpuronomerpuieckne GyHKIUHU, UX CBOMCTBA U rPaUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U IpaUKH.

Hcnons3zoBanne rpadukoB PyHKIIUN ISl pEIICHUS] YPAaBHEHUH U JIMHEUHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GyHKLIUN Ul UCCIIEOBAHUS MIPOLIECCOB U 3aBUCHUMOCTEH,
KOTOpbI€ BO3HMKAIOT MpPU PELIEHUH 3ajad U3 JPYrHX Yy4eOHbIX MPEAMETOB U pPEabHOU
KU3HU.

Havasa maTeMaTH4eCKOro aHaJmu3a

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB JIJIsl PELIEHHS] HEPAaBEHCTB.

ITpousBonnas GpyHkuuu. ['eomerprueckuii 1 Gpu3NIECKU CMBICI TPOU3BOIHOM.

[IpousBonHble sneMeHTapHbIX (QyHKIUNA. DOpMynbl HaXOXKJIEHUS IPOU3BOIHON
CYMMBI, IPOU3BEIECHUS U YACTHOTO (DYHKIIMH.

[IpumeneHne mnNpPOM3BOAHONM K MCCIEAOBAHHUIO (QYHKIMI Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxosxeHne HanbobIero 1 HAMMEHBIIETo 3HaYeHus1 (YHKIIUU Ha OTpE3Ke.

[IpuMeHeHne pPON3BOAHOM U1l HAXO0KICHUs HAWIYYIIErO0 PEIICHUs] B IPUKIIAIHBIX
3ajavax, JAJs OnpeiesieHHst CKOPOCTH Ipoliecca, 3aJaHHOTO (OPMYJIION Wi rpaduKoM.

[lepBoobpaznas. Tabmauia nepBooOpasHbIX.

WuTterpan, ero reomeTpuueckuil U puzndeckuii cMpici. Berunciaenue nuTerpaiga mo
dhopmyne Hetotona—JleitOnuIa.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOTO TIpenMeTa «MareMaTuka» J0HKHO 00ecreYrBaTh JOCTH)KCHHUE Ha
YpOBHE CpeaHEero o0Iiero o0pa3oBaHUsl CIEAYIOIIUX JIMYHOCTHBIX, METalpeIMETHBIX U
MPEeIMETHBIX 00Pa30BATEIBHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO mpenMera «MareMaThka
XapaKTePU3YIOTCS:

I'paskgaHCKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON MO3MIHUKA OOYYaIOMErocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHMCKOTO OOIIECTBa, NPEACTABICHHEM O MaTEeMaTHYECKHUX
OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHA, TPOIEAYP TPAXKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHl M TIP.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIUSIMH U HA3HAYCHUECM.

IlaTproTHYeCcKOE BOCITMTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHHCKOW TPaKJAHCKOHW HMACHTHYHOCTH, YBaXKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUMCKOM MaTEeMaTHKU, [IEHHOCTHBIM OTHOILIEHHEM K
JIOCTHIKEHUSIM POCCUMCKUX MaTeMaTHKOB M POCCHMCKOM MaTeMaTHM4YeCKOW IIKOJIbI, K
WCIOJIb30BAHUIO STUX JOCTHKEHHUH B IPYTUX HayKaxX, TEXHOJIOTUAX, chepax SKOHOMHKH.

JyXOBHO-HPABCTBEHHOT'O BOCITUTAHMSI:

OCO3HAHHWEM JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOIO CO3HAHUS, OTUYECKOTO IIOBEJICHMS, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTUKEHUN HAYKU U JIEATEIbHOCThIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa A
B IIOCTPOCHHUE YCTOMUMUBOTO OYAYIIETO.

DCTETUYECKOE BOCITMTAHHUE:

ACTETHYECKUM OTHOIIEHWEM K MHUpPY, BKIKOYAs O3CTETUKY MaTEMATHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEIIeHUH, PacCyk ICHUN; BOCHPUUMYHBOCTHIO K
MAaTeMaTUYECKUM ACTIEKTAM PAa3JIUYHbIX BUJIOB UCKYCCTBA.

Ddu3nUecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHsSI TPUMEHSITh MaTeMaTHYECKHWE 3HAHUS B HWHTEpecax
3JI0pOBOTO U 0€30MacHOT0 00pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO
(3mopoBOoe TWTaHWE, COAJTAHCHPOBAHHBIA PEXKUM 3aHATHH W OTHAbIXa, peryJspHas
¢u3nueckas aKTUBHOCTbH); (DU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-
03JI0POBUTEIBHON JIEITEIHBHOCTHIO.

TpynoBoe BOCIIUTAHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOHS; HHTEPECOM K Pa3InYHbIM
chepam mpodecCHOHATBHONW  JIeATENbHOCTH, CBSA3aHHBIM C MaTeMaTUKOW u  eé
MPUJIOKEHUSAMH, YMEHHEM COBEpINAaTh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccun u
pean30BbIBaTh COOCTBEHHBIC JKH3HEHHBbIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30BaHMI0 M CaMOOOPa30BaHMIO HAa TMPOTSHKEHWH BCEH IKU3HU,
TOTOBHOCTBIO K AKTHBHOMY YYaCTHIO B PEIICHUU IPAKTUYECKUX 3aJa4 MaTeMaTUYECKOU
HaMpaBJIECHHOCTH.

DKOJIOTUYECKOE BOCIIMUTAHHME:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEM BIUSHUS COIMATBHO-
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE NMPUPOIHOM U COLMAIBHOW CPEIbl, OCOZHAHUEM
I00ATBHOTO  XapakKTepa »HKOJOTHYECKMX TMpoOJeM; OpUEHTAlMe Ha NpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUIsl pelIeHWs 3a7ad B O0JIaCTH  OKpYXKalomled  cpepl,
IJTAHUPOBAHUSA MOCTYIKOB U OIIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAIOIIEH CPEIBI.

LleHHOCTH HAYYHOI'O ITO3HAHMS:




c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKH M OOIECTBEHHOW MPAKTUKW, MOHMMaHUEM MaTeMaTHYeCKOW HayKu Kak
cepbl YeNOBEUECKOW IESITEIbHOCTH, ATANOB €€ Pa3BUTHUA W 3HAYMMOCTH JJISI Pa3BUTHUS
LUMBUIN3ALMU; OBJIAJICHUEM SI3BIKOM MaTEeMaTHKA M MaTeMaTH4YeCKOW KyIbTypoll Kak
CPEICTBOM IO3HAHUS MHPA; TOTOBHOCTHIO OCYILECTBIIATh IPOEKTHYIO M UCCIIEOBATEIBCKYIO
NesITeNIbHOCTh MHUBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeaMeTHple  pe3yabTaThl  OCBOCHHS  MPOrpaMMbl  y4eOHOTO  MpeaMera
«MaremaTHhka XapaKTePU3YIOTCS OBJIAJICHUEM
YHHUBEPCATHHBIMU MO3HABATEILHBIMHU JICHCTBUSMU, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMH
JCUCTBUSIMH, YHUBEPCATHHBIMH PETYISATHBHBIME JICHCTBUSMHU.

1) YHuBepcanbHbIC MO3HABATEIbHBIE JICHCTBUSA,  oOecnednBaoT  (HOPMHUPOBAHUE
0a30BbIX KOTHUTHBHBIX TIPOIIECCOB OOyyarommxcsi (OCBOCHHE METOJOB TIO3HAHUS
OKPYKAOIIIEr0 MHpa; MPUMEHEHHE JIOTUYECKUX, HCCICIOBATEIBCKUX OMNEpaluid, YMEHHIA
paboTtarh ¢ UH(pOpPMALIHEH ).

bazoBble JIoTHYeCKre ICUCTBHS:

BBISIBIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOUICHHM MEXAY MOHATHAMH; (OPMYIUPOBATh OMpPENEICHUsS TOHSATUM;
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAINN, OCHOBAHUS JJIsi 000OIICHUS U
CpPaBHEHUS, KPUTEPUHU IIPOBOJAMMOTO aHAIIN3A;

BOCIIPHUHUMATDb, Q)OpMYJ'II/IpOBaTB n Hp606paSOBBIBaTB CYKACHUA: YITBCPAUTCIBHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U O6HII/I€; YCJIOBHBIC;

BbBIABJIITE MATCMATHYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3HM W IPOTHUBOPCUHSA B
¢dakTax, JaHHBIX, HAOMIOJEHUAX M YTBEPXKIEHHSX; Mpe/Ularatb KPUTEPUM JUIS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACJIaTh BbIBOABI C UCIIOJIB30BAHUCM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U MHAYKTHUBHBIX
YMOSaKHIOquHﬁ, YM033.KJIIO‘ICHI/II>'I 110 aHaJIOT'UH,

MIPOBOAUTH CAMOCTOSATEIBHO JIOKA3aTeIbCTBA MAaTEMATUYECKUX  YTBEPIKIECHUMN
(mpsiMble M OT MPOTHBHOIO), BBICTPAWBaTh APTyMEHTAIMIO, MPUBOAUTH TNPUMEPHl U
KOHTpPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYXK/IEHUS U BbIBO/IBI;

BbIOMpaATh CHOcO0 pelieHus yd4eOHOW 3anadyu (CpaBHUBAaTh HECKOJBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOosiee MOIXOMSAMMI € Y4ETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KpUTEPUEB).

bazoBrIe nccaenoBaTeIbCKUE ACHCTBUS .

WCIIONB30BaTh  BOMPOCHI  KaK  HCCIEAOBATEIIbCKUNA ~ MHCTPYMEHT  TO3HAHUS,
dbopMynupoBaTh BOMPOCH, (UKCUPYIOIIME MPOTHUBOpEUHEe, MpoOIeMy, YCTaHABIMBATH
HMCKOMOE U JaHHOe, (OpMUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TTO3UIIUI0, MHEHHUE;

IMPOBOAUTE CaMOCTOSATCIIBHO CHJ'IaHI/IpOBaHHHﬁ OKCIICPUMCHT, HCCIICAOBAHUEC II0
YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTUUYECKOTO 06’BCKT8., SABJICHUS, IPOLECCa, BBIABJICHUIO
3aBHCHUMOCTE MCKIY O6T)eKTaMI/I, SABJICHUSAMHU, IIPpOIECCaMU;

CaMOCTOATENbHO  (OPMYyTUpOBaTh OOOOIIEHWs] ¥ BBIBOJABI TI0  pe3yjibTaTam
MPOBEAEHHOTO HAOMIO/IEHUS, HCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh IOJTYYECHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHHIA;

IMIPOTHO3UPOBATH BO3MOKHOE€ Pa3sBUTHC mpomnecca, a TaKXeE BbIJIBUT'aTh
MPCANOJIOKCHUA O €T0 Pa3BUTUN B HOBBIX YCJIIOBUAX.

Pabora ¢ nadopmarnmeii:




BBISBJIATH JePUIUTHI HH(DOPMALIUY, TaHHBIX, HEOOXOAMMBIX JJIsSi OTBETa HA BOIPOC U
JUTS peIIeHUs 3a/1a4u;

BbIOMpaTh MH(OPMAIMIO W3 MCTOYHUKOB pA3JIMUYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMAaTH3HpPOBAaTh W HMHTEPIPETUPOBATh HH(OPMAIMIO pa3IMYHBIX BHIOB U (HopMm
IIPEICTaBIICHMS;

CTPYKTYpUpOBaTh HH(MOpMAIHMIO, TPEACTABIATh €€ B pa3IuyHbIX (opMax,
WJUTIOCTPUPOBATh rpauuecKu;

OLIEHUBAaTh HaA&KHOCTh HMH(POPMALMU IO CaMOCTOSATENIBHO CGHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) YHuBepcaibHbIe KOMMYHHMKATHBHBIE JICHCTBUS, 00ecTeynBaroT
C(OPMHPOBAHHOCTh COLMANIBHBIX HABBIKOB O0YUYaIOIIUXCSL.

OOmenue:

BOCIIPUHUMATL U q)OpMy.]II/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIOBHUAMU U LCIIAMA
O6H.I€HI/IH; ACHO, TOYHO, I'PAMOTHO BBIPAXATb CBOIO TOYKY 3pCHHUA B YCTHBIX U ITMCbMCHHBIX
TCKCTAaX, AaBaTb IMOSCHCHHUA I10 XO4y PpCHICHUA 3aJadld, KOMMCHTHUPOBATH HOJIy‘IGHHLIfI
pe3yiibTar;

B XoJie OOCYXKIEeHMs 3aJaBaTb BOIPOCHI IO CYIIECTBY O0OCYXIaeMOll TeMsl,
npoOJeMbl, pemraeMoil 3afadd, BBICKA3bIBATh WJCU, HAICJICHHBIE Ha IOWCK PEUICHHUS;
COIIOCTABJIATh CBOU CYKJIEHUS C CY)KICHHSIMU APYIMX YYaCTHUKOB Juaiiora, oOHapy>KUBaTh
pa3nuyre W CXOJCTBO NMO3HMIMKH; B KOPPEKTHOH (opme GOopMyInpoBaTh pa3HOTIACHS, CBOU
BO3PaKEHUS,

NPpEACTABJIATh PE3YJIbTAThI pPCHICHUA 3a/1d4U, SKCIICPUMCHTA, UCCIICAOBAHUS, IIPOCKTA;
CaMOCTOSATCIIbHO BI)I6I/IpaTI) (1)OpMaT BBICTYIIJICHHUA C yLIéTOM 3aaa4 IMPC3CHTALUHU U
0COOEHHOCTEN AyAUTOPHUH.

CoTpyJIHHUYECTBO:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYAIbHON pabOTHI
Ipru pCHICHUU y‘~IG6HI)IX 3aaa4; NpUHUMATh LEJIb COBMECTHOU JACATCIBbHOCTH, IJIIAHUPOBATH
OpraHMU3aIMI0 COBMECTHOM paboThI, pacpeAensiTh BUILI pabOT, 10TOBapUBATHCS, 00CYKAATh
MIPOIIECC U pe3ybTaT padOThl; 0000IIATh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIpYyNNoBbIX (opmax paboTsl (00CyxkneHus, oOMEH MHEHUl,
«MO3TOBBI€ IITYPMbI» U HMHBIE); BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOU
NEHCTBUS € JIPYrMMHM WIEHaMU KOMAaH]Ibl; OIIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMIA
MPOAYKT 1O KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHUS.

3) YHuBepcaibHbIC peryJsiTUBHbIE JICHCTBUS, 00ECTIEINBAIOT dbopMupoBaHue
CMBICIIOBBIX YCTAaHOBOK Y KU3HEHHBIX HABBIKOB JIUYHOCTH.

CamoopraHnuzanus:

COCTaBJISITH TIJIaH, AJITOPUTM PEIISHUs 3a/1aud, BEIOMPATHh CMOCOO PEIICHUS C YIETOM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHTHI PELICHHUH ¢ yU€TOM HOBOM MHPOpMAITIH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMHU [I03HABATEILHOW pEQIIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM W  MBICJIMTEIBHBIX  TPOIECCOB, HMX PE3yJbTAaTOB;, BIAJIETh CIOCO0AMHU
CaMONPOBEPKH, CAMOKOHTPOJISI POLECCa U pe3yJibTaTa PEIICHUs] MaTEMaTUYECKOH 3a/1auH;

NpeABUACTL TPYAHOCTHU, KOTOPLIC MOT'YT BO3HUKHYTH ITPU PCIICHUHN 3a/la41, BHOCUTDH
KOPPEKTHUBBI B JACATCIBHOCTL Ha OCHOBC HOBBIX O6CTO$[TCJ'II)CTB, JaHHBIX, HaI\/'IJIeHHI)IX
OI_HI/I6OK, BBISIBJICHHBIX prI[HOCTCﬁ;



OLIEHUBATh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUSAM, OOBSACHATH NPHUYMHBI
TOCTHKEHUSI WM HEIOCTIDKCHHS PE3yIbTaTOB NESTEIbHOCTH, HAXOIUTh OIMIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHue yueOHOro Kypca «Asredpa U Havaia MaTeMaTHYECKOrO aHaIN3ay» Ha YPOBHE
cpemHero oOmiero o0Opa3oBaHUS JIOJDKHO 0OeCredWBaTh JOCTHIKEHHE  CIICIYIOIINX
MPpCAMCETHBIX O6pa3OBaTeJIbHBIX PE3YyJIbTATOB:

10 KJIACC

Yucna ¥ BbIYMCTICHUS

OnepupoBaTh MOHATHAMU: PALIUOHAIBHOE M ACHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAS U
JeCATUYHAs IPOOb, MPOLICHTHI.

BbimonuATe apudmMernueckue onepanuud ¢ palUMOHAIbHBIMM M JI€HCTBUTENIbHBIMU
YHCIIaMU.

BbimonuATe npuOaMKEHHbIE BBIYMCICHMS, MCIONb3Yysl MpaBUiIa OKPYIJIEHUS, AeaTb
MPUKUIKY U OLIEHKY pe3yJibTaTa BbIYMCIECHUH.

OmnepupoBaTh MOHATHSMHU: CTENEHb C ILeJIbIM IIOKa3zaTesleM; CTaHjaapTHas ¢opMma
3alucyu  JIEHCTBUTENIBHOTO  4YHCIIA, KOPEHb HAaTypaJlbHOM  CTENEHM; MCIOJIb30BaTh
HNOJXOASIIYI0 (hOPMY 3alUCU JEHCTBUTENBHBIX YHCEI I PELICHUs NPAaKTUYeCKUX 3a/1ad U
IIpE/ICTaBICHUS] JAHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCHMHYC U TaHI€HC IIPOU3BOJIBHOIO YIJIa;
MCIIOJIB30BATh 3aITUCh MPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHBIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBarh  TOHATUSIMU:  TOXIECTBO, ypaBHEHHE, HEPABEHCTBO;  LIEJIOE,
palMoOHANbHOE, HPPAUUMOHAIBHOE  YpPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoimonHATe  mpeoOpa3oBaHUs ~ TPUTOHOMETPHUUECKHUX  BBIP@XKEHHH M pemiarh
TPUTOHOMCTPHUYCCKUC YPABHCHUS.

BrimonHsATe mpeobpazoBaHus MENbIX, PAIMOHATBHBIX H UPPALMOHATBHBIX BBIPAKEHUM
U pellaTb OCHOBHBIC THUIBI MEJbIX, PAllMOHAJIBHBIX W HPPAlUOHAJIBHBIX ypaBHeHI/Iﬁ u
HEpPABEHCTB.

HpI/IMeHHTI) YpaBHCHHA U HCPABCHCTBA IJId PCHICHUA MATCMATUYCCKUX 3aJa4 WU 3a/ia4
U3 pa3iNyuHbIX 00JacTell HAYKH U peallbHOM JKU3HH.

MOI[@J'II/IpOBaTI) PCAJIBHBIC CUTYyallUW Ha SA3BIKC anre6p1)1, COCTaBJISITb BBIPAXKCHUA,
YpPaBHEHHS, HEPABEHCTBA IO YCIOBHUIO 3a7adyM, HCCIENOBAaTh I[OCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM ammapara anreOphl.

DyHkuuH U rpaguku

OnepupoBaTh NOHATUAMH: (DYHKIUS, CHOCOObI 3ajaHus  (QYHKUMH, 00JacTh
onpeseNieHus] U MHOKECTBO 3HAaueHMH (QyHKUIMH, Tpaduk (YHKIMH, B3aUMHO OOpaTHBIE
GyHKIHU.

OnepupoBaTh MOHATHSAMH: UYETHOCTb W HEYETHOCTh (DYHKUMUU, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBath rpaduku GyHKUNN U1 pellieHus: ypaBHEHUH.

CtpouTth 1 yuTaTh rpadUKU JUHEHHON GYHKINHU, KBaAPATUYHON (DYHKIIUU, CTETIEHHON
(YHKIIMH C LIEIbIM TTOKa3aTeNIEM.

Hcnonb3oBate rpadukn QyHKIMHA 1151 MCCIeI0BaHUS MPOLIECCOB U 3aBUCUMOCTEH IpU
pelIeHnH 33/1a4 U3 APYruX y4eOHBIX MPEIMETOB U PeaIbHOM KU3HU; BBIpaXKaTh GopMyliaMu
3aBUCHUMOCTH MEKY BETUYMHAMH.



Havana maTteMaTH4eCcKoro aHajamusa

OnepupoBaTh NOHATUSAMMU: [1OCIEI0BATEIbHOCTD, apu(PMETHUECKasi U T€OMETPHUECKast
IIPOrPECCUMN.

OnepupoBaTh NOHATUSAMM: OECKOHEYHO YyObIBaroIlasi reoMeTpudeckas Iporpeccus,
cyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON MPOTPECCUH.

3agaBaTh M0CIIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIEI0BATEIBHOCTEN U POTPECCU ISl PELLIEHHS] peallbHbIX
3aJa4 IPUKJIAJHOTO XapaKkTepa.

MHo:xecTBa M JIOTHKA

OHepI/IpOBaTB IIOHATHUAMU . MHOXKECTBO, onepam/m HaJd MHOXCCTBaAMMU.

Hcnonws30BaTh TEOPETUKO-MHOKECTBEHHBIN — ammapaT JUisl  OMHCAHHUS PEabHBIX
MIPOIIECCOB U SIBJICHUH, P PEILICHUH 3324 U3 APYTUX YUEOHBIX TPEIMETOB.

OnepupoBaTh MOHIATHAMU: OTPEICTICHUE, TEOPEMA, CIICJICTBUE, TOKA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUSA

OnepupoBaTh TNOHATUSAMHU: HATypaJbHOE, LEJ0E€ YHWCIIO; HCIOJb30BaTh IPU3HAKU
JECIIMMOCTH LIEJIBIX YUCEIl, PA3JI0KEHUE YMCIIAa Ha IIPOCTHIC MHOXKUTEIH JJIs PELICHHS 3a1a4.

OnepupoBarh NOHATUEM: CTEIIEHD C PALMOHAJILHBIM [T0OKA3aTEJIEM.

OnepupoBaTh MOHATUSMHE: JIOTApU(PM YUCIIA, TECITUIHBIE U HATYPaIbHbIEC JIOTapU(MBI.

YpaBHeHNsI 1 HEPAaBEHCTBA

[TpumMeHsTH CBOMICTBa CTENEHH Ui TPeoOpa3oBaHMsl BBIPAKEHUH; OIEPHUPOBATH
MOHATUSMM: II0Ka3aTeIbHOE YPaBHEHUE M HEPABEHCTBO; peEUIaTb OCHOBHBIE THUIIBI
II0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonuaTe npeoOpa3oBaHusl BBIpaKEHUM, coleprKalliux Jiorapu@Mel, OnepupoBaTh
MOHATUSIMU: JIOrapu(MUYECKOE YpaBHEHHUE U HEPABEHCTBO; pELIaTh OCHOBHbBIE THUIIBI
Jorapu(MHUUECKUX YpaBHEHUN U HEPABEHCTB.

Haxonuts pemenust mpocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh TNOHATHUAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHH M €€ pEIICHHUE;
HCIIOJIB30BATh CUCTEMY JIMHEMHBIX YPABHEHMM U1 PELICHUS IPAKTUYECKUX 3a71a4.

Haxomute pemieHuss MNpOCTEHIINX CHUCTEM U COBOKYIIHOCTEH PAallMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB.

MogenupoBaTh peajbHblE CUTYAIllMM Ha fA3bIKE alreOpbl, COCTAaBIIATH BBIPAKCHMS,
YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBI II0 YCIOBUIO 3a/Jadd, MCCIEI0BAaTh IOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BaHUEM arlapara aareopsl.

DOYyHKUMH U TPaPUKU

OnepupoBaTh MOHATHAMM: Ilepuoanyeckas (QyHKIUS, MPOMEXKYTKM MOHOTOHHOCTHU
(GyHKINHU, TOUKH SKCTpeMyMa (pyHKIIUHM, HanOosIblllee 1 HauMeHbllee 3HaueHus1 QyHKIMM Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUUIS MCCle0BaHus (QYHKIUH, 3a1aHHOM rpaguKoMm.

OnepupoBaTh  MOHATHAMHU: TpadUKU  TOKA3aTeNbHOW, Jorapupmuyeckod u
TPUTOHOMETPUYECKUX (YHKIMH; H300pakaTh HMX Ha KOOPAMHATHOM IUIOCKOCTH U
HCII0JIb30BAaTh ISl PEILIEHUS] ypaBHEHUIN 1 HEPABEHCTB.

N300paxaTb HAa KOOPAMHATHOM IUIOCKOCTH TpadUKH JMHEHHBIX YpaBHEHHH U
HCIIOJIb30BATh UX JUISl PEIIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Ucnons3oBarh rpaduku QyHKIUN UIsT UCCIETOBAHMS MIPOIIECCOB M 3aBUCUMOCTEH U3
JPYTUX y4eOHBIX AUCIUIIINH.

Hauajga MmaTeMaTH4YeCcKOro aHaJamn3a
OnepupoBaTh  TOHATUSAMHU:  HENpepbIBHAS  (QYHKIUS; MPOU3BOAHAS  (DYHKIUU;
WCIIOIh30BaTh TEOMETPUUECKUN M (PU3MUECKUI CMBICT TTPOU3BOIHOMN VISl pEIICHHUS 3a/1a4.



HaxomuTh mpou3BoAHBIE dNIEMEHTAPHBIX (DYHKIUH, BEIYUCISTH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHNSI, YACTHOTO (PYHKITUH.

Hcnonb30BaTh MPOU3BOAHYIO ISl HCCIEAOBaHHUS (DYHKIMM HA MOHOTOHHOCTh H
AKCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(HKOB.

Hcnonb30BaTh MPOU3BOAHYIO JIJISl HAXOXKICHHS HAWTYYINErO PEIICHUS B MPUKIIATHBIX,
B TOM YHCJIC COIUATbHO-I)KOHOMUYECKHUX, 3aadax.

OnepupoBarh MOHATHSAME: IEPBOOOPA3HAS M MUHTETPANT, MOHUMATh T€OMETPUICCKHIA 1
(bu3nvecKnuil CMBICI HHTErpaia.

Haxomuth mepBOOOpa3HbIE SJIEMEHTAPHBIX (YHKIH, BBIYUCIATH WHTETPAT IO
dhopmyne Hetotona—Jleitonmua.

Pemarp mnpukimagHpie 3a4add, B TOM 4YHCIE COIMAIBHO-DKOHOMUYECKOTO H
(U3NIECKOTO XapaKkTepa, CpeJICTBAMU MaTEMATUIECKOTO aHaJIH3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne || HammenoBanue pa3zienoB u KonunuecTBo yacoB | DIIEKTPOHHBIE

n/n TEM TIpOrpaMMBl Beero || Koutponbhbie || [IpakTuueckue (mgposeie)

pPaBOTHI PaBOTHI oOpa3oBaTelbHbIC
pecypesl

1 |[MuHoxecTBa paliMOHAIBLHBIX 14 1 [[BubmuoTexa [JOK
U IeHCTBUTEIBHBIX YUCEIL https://m.edso00.ru/156
ParoHanbHble ypaBHEHUS U 8aba3]]

HEpaBEHCTBA

2 ||®yHKUMHU U TPAdUKH. 6 [[bubnmoreka LIOK
CreneHp ¢ HeIbiM https://m.edsoo.ru/156
nokasaresiem 8aba3]]

3  |[Apudmernyeckuit KOpeHb 18 1 [[bubmmoTexa [TOK
N—OM CTCTICHH. https://m.edso00.ru/156
VppanunoHaibHbie 8aba3]]

YpaBHEHHsSI U HEPABEHCTBA

4 || @opmymbl 22 1 [[bubmuoteka [IOK
tpuroHomerpuu. TpuroHome https://m.edso0.ru/156
TPUYECKUE YPABHEHHSI 8aba3]]

5 ||[locnemoBarenbHOCTH U 5 [[BubnuoTexa [JOK
IPOrPECCUU https://m.edso00.ru/156

8aba3]]

6 |[loBropenme, 0600ImICHNE, 3 1 [[bubmmoTeka [TOK
CUCTEMATU3ALMS 3HAHUN https://m.edso00.ru/156

8aba3]]

‘I[O6aBI/ITB CTPOKY

OBHIEE KOJIMYECTBO 68 4 0

YACOB I10 ITPOTPAMME

11 KITIACC

Ne | HaumeHoBaHUE pa3fenoB U TEM KonunuecTBo yacos ‘ OJIeKTpOHHbIE

n/n TIpOrpaMMbl Beero || Kontponbubie || ITpaktuueckue (unposbie)

paBoOTH pPaBoOTH o0Opa3oBaTebHbIC
| pecypesl

1 ||Cremnens ¢ pannoHaIbHBIM 12 1 [[PubmmoTeka [TOK
nokasaresnem. [TokazarenpHas https://m.edsoo.ru/f11
¢bynkyst. [TokazaTenbHbIe cdafd]]

| |lypaBHEHHUS M HEPABEHCTBA

2 |Jlorapupmuueckas pynkmus. || 12 [[bubmnoreka LIOK
Jlorapudmuueckue https://m.edsoo.ru/f11
ypaBHEHMS U HEPaBEHCTBA cdafd]]

3 || Tpuronomerpuieckue 9 1 [[bubmnoreka LIOK
GYHKIMH U UX TPaUKH. https://m.edsoo.ru/f11
Tpuronomerpuueckue cdafd]]

| |HepaBencTBa

4 |[IpousBoanas. [IpumeHenue 24 1 [[bubmnoreka LIOK

MIPOU3BOIHOM

https://m.edsoo.ru/f11
cdafd]]
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YACOB I10 [TPOTPAMME

S |[MHTerpalt ¥ ero MpuMEHEHHS 9 [[BubmmoTeka [IOK
https://m.edsoo.ru/f11

] cdafd]]

6 ||CucreMsl ypaBHEHHI 12 [[Bubmuoreka IIOK
https://m.edsoo.ru/f11

] cdafd]]

7 |[HatypasibHbIC H LIEJIbIC YUCIIA 6 [[BubmuoTexa [JOK
https://m.edsoo.ru/f11

] cdafd]]

8 |I[ToBTOpeHue, 0600IICHNE, 18 [[Bubauorexa IIOK

CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/f11

L cdafd]]

|I[06aBI/IT1> CTPOKY
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