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HHOACHUTEJIBHAA 3AIIUCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTHYeCKOrO aHalW3a» SBISETCS OAHMM M3 HamOolee 3HAYMMBIX B
IIporpamMMe CTapliei IIKOJbI, TOCKOJIbKY, C OAHON CTOPOHBI, OH 00eCHeunBaeT UHCTPYMEHTAIbHYIO 0a3y Juis
M3YyYEHHs] BCEX €CTECTBEHHOHAYUHBIX KYpCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTHUECKOE U aOCTPaKTHOE
MBILUICHUE YYaIlUXCsl HAa YpOBHE, HEOOXOIMMOM JUIsl OCBOEHHUs] MH(OpMaTHKH, OOLIECTBO3HAHUS, UCTOPUH,
CIIOBECHOCTH M JPYIMX [IUCUUIUIMH. B paMkax JaHHOTO Kypca ydaluecs OBJIaJE€BalOT YHHUBEPCAIbHBIM
A3BIKOM COBPEMEHHOM HayKH, KOTOpast GOpMyIUpPYyET CBOU JOCTHXKEHUS B MaTEMaTHUECKOM Gopme.

Kypc anrebppl u Hayanm MaTeMaTHYEeCKOTO aHATW3a 3aKJIAABIBACT OCHOBY JJISl YCIICHIHOTO OBIIAJACHUS
3aKOHaMM (PU3MKM, XHUMHUHM, OHOJOIMM, TIOHHUMAHUS OCHOBHBIX TEHJCHIMHA pPAa3BUTUA HKOHOMHMKH U
OOIIECTBEHHON JKH3HHM, TIO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HMCIIOJIb30BaTh UX AJIS JaJIbHElIIero oopa3oBaHus U B OBCEIHEBHOM XKU3HU. B TOXKe
BpeMs OBJaJieHHe aOCTPAKTHBIMU M JIOTUYECKH CTPOTMMH KOHCTPYKIHSMH alreOpbl M MaTeMaTH4eCKOTO
aHaIM3a pa3BUBAaeT YMEHHE HAaXOIUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBaTh
YTBEPXKACHUSI C TIOMOUIbI0 HHIAYKIMM M PACCYKIaTh JEAYKTUBHO, MCIOJIb30BaTh 00001IeHUE U
KOHKpETHU3alHIo0, a0CTparupoBaHue U aHaJIOIui0, JOPMUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone m3yuenus kypca «Anrebpa U Hadajga MaTeMaTHMYECKOIO aHAIM3a» ydallldecs MOJIy4aroT HOBBIH
ONBIT PELICHUS NPUKIAAHBIX 3a7ad, CaMOCTOSTEIIBHOTO IOCTPOCHHS MaTeMaTHYECKMX MOJENEH peaabHBIX
CUTyallul, MHTEPIPETALUN I[OJIyYEHHBIX pEIICHUH, 3HAKOMATCA C MpUMEpaMU  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE M HCKYCCTBE, C BBINAIOIIMMUCSH MaTEMaTHUYECKMMH OTKPBITUSAMU U UX
aBTOPaMH.

Kypc obmajgaer 3Ha4MTENbHBIM BOCHHMTATENIBHBIM IOTEHIMAIOM, KOTOPBIM peanu3yercss Kak depes
y4eOHBII MaTepHal, cnocoOCTBYIOMMI (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK M 4yepe3 crenupuky
y4eOHOI JedaTenbHOCTH, TpeOyromeil MpOoAOKUTENbHON KOHUEHTpAllMd BHHMAHUS, CaMOCTOSATENbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a I1OJIyYE€HHBIN pe3ysbTar.

B ocHoBe meronuku oOyueHus anredpe M HadajiaM MaTeMaTHYECKOro aHaIM3a JICKUT JeATeTbHOCTHBIN
IPUHIUI O0yUYEeHHUSL.

B crpykrype kypca «Anrebpa M Hauyaja MaTeMaTHMYECKOI'O aHaJIM3a» MOXKHO BBIIEIMTH CIEAYHOIINE
coJiepKaTelIbHO-MeToANuecKue JTuHuU: «YHucna v BeMUCIEHUS», «DYyHKUUU U TpaQuKu», «YpaBHEHUS U
HepaBeHCTBa», «Havama Marematmdeckoro ananmsa», «MHOXkecTBa M JIOTMKa». Bce OCHOBHbIE
COJIEpKaTEIbHO-METOANYECKHUE JIMHUU W3Y4aroTCsl Ha MPOTSKEHUM JABYX JET OOydeHHs B CTapIliel IIKOJe,
€CTECTBEHHO JONOJHAA APYr Apyra M IOCTENEHHO HACHILASACh HOBBIMU TEMaMHM M pasfeiaMu. MOXHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIM Kypc SBISETCS HMHTETPATHBHBIM, IIOCKOJIbKY OOBEAMHSET B cebe
cojiepKaHne HECKOJIbKUX MAaTeMAaTUYECKUX AUCLUIUINH, TAKUX KakK ajaredpa, TPUrOHOMETPHsI, MaTeMaTHYeCKUN
aHalM3, TeOpUs MHOXKECTB, MareMaTudeckas joruka u nap. Ilo mepe TOro, kak ydammuecs: OBIaJEBAIOT BCE
Oosiee MIMPOKUM MATEMaTHYECKUM alllapaToM, Y HUX MOCIEJOBaTEIbHO (OPMHUPYETCS U COBEPLICHCTBYETCS
YMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJENb pEeaJbHOM CUTYyallud, MPUMEHSATh 3HAHUS, IOJTYYEHHbIE MpU
U3YYEHUH Kypca, Ul PELICHUs CAMOCTOSTEIbHO CQOPMYJIMPOBAHHONW MaTeMaTHMYecKOW 3aJadyH, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopnepxaTenbHO-MeTOANYECKass JTUHUS «YucCna M BBIYMCICHUS» 3aBepuiaeT (OPMUPOBAHHME HABBIKOB
MCIOJIb30BaHUs IEHCTBUTENBHBIX YUCEl, KOTOpoe ObLIO HauaTo B OCHOBHOM mIKoJie. B crapiieil mkone ocoboe
BHUMaHME YyaAenseTcd (OPMHUPOBAHMIO HABBIKOB pPAllMOHAJIBHBIX BBIYUCICHHH, BKJIIOYAIONIMX B cels
UCIOJIb30BaHNE PA3IMYHBIX (OpPM 3allUCHU YHUCIIA, YMEHHUE JeNaTh NPUKUIKY, BBIMOIHATH MPUOIMKEHHBIE
BBIUUCIICHUS], OLIEHMBATh YHUCIIOBBIE BBIPAXKEHUS, padOTaTh C MaTeMaTHYECKUMH KOHCTAaHTaMH. 3HAKOMBIE
yYaluMcsli MHOKECTBAa HATYpaJIbHBIX, LEJbIX, PAlMOHAIBHBIX W JEHCTBUTEIbHBIX YHCEN AOMOJIHSAIOTCA
MHOKECTBOM KOMIUIEKCHBIX 4YMCEl. B KaXIOM M3 3THMX MHOXXECTB pPacCMaTpUBAIOTCA CBOWCTBEHHBIE €MY
crienu(pUIecKrue 3aJauu 1 ONepaIiy: JIeJIEHUE Hallell0, OIIEpUPOBAHUE OCTATKaMH Ha MHOYKECTBE LIEJIbIX YHCET;
ocoOble CBOWCTBA pallMOHAJIBHBIX W HMPPALMOHAIBHBIX YHCEN; apu(METHYECKHe OIlepaluu, a Takke
U3BJICYCHHE KOPHS  HATypaJlbHOMl  CTENeHM Ha MHOXKECTBE KOMIUIEKCHBIX  uucen.  bmarogaps
MIOCJIEZI0OBATEIPHOMY DPACIIUPEHUIO Kpyra HCIOJIb3YEMbIX YHCEI W 3HAKOMCTBY C BO3MOYKHOCTSIMHM HX
MPUMEHEHUSI Ul PElIeHUsl Pa3IMyHbIX 3a4a4 (OpMHUpPYETCsl MPEACTaBIEHUE O E€IMHCTBE MATeMAaTUKH Kak
HAyKH MU €¢ pPOJM B TIOCTPOCHUH MOJENe pealbHOr0 MHUpPA; LIMPOKO HCIONB3YIOTCA 0000I1IeHne U
KOHKpEeTH3alusl.



JIluHns «YpaBHEHUS U HEPABEHCTBa» pealln3yeTcs Ha MPOTSHKEHHM BCEro oOydeHMs B CTaplIeH IIKoe,
IIOCKOJIBKY B KaXJI0M pazjeine [IporpamMmsl IpegyCMOTPEHO pellieHHe COOTBETCTBYIOMIMX 3a1ad. B pesynbrare
yyaliuecs: OBJa/IeBAIOT Pa3IMYHBIMU METOJAMH PEIICHHs pallMOHAIbHBIX, UPPALlMOHAIBHBIX, TTOKAa3aTENbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUH, HEPABEHCTB M CHCTEM, a TaK)Ke 3aJad, COJEeprKallux
napameTpsl. [lomydeHHble yYMEHHMS IIUPOKO HCHOJB3YIOTCS MPH HCCIEAOBAaHUM (YHKUUH C TOMOIIBIO
IIPOM3BOJIHOM, MpPU pEIIEHUM NPUKIAJHBIX 337ad U 3a7ady Ha HAXOKICHME HaumOONbIIMX W HAUMEHBIIMX
3HayeHud ¢yHkuuu. JlaHHas conepkaTtenbHas JMHHUA BKIOYaeT B cels Takke (HOpMUpOBAHHE YMEHUI
BBIMOJIHATE ~ pacu€Thl 1o  QopmynaM, IpeoOpa3oBaHUs  palMOHAIBHBIX,  HMPPALUOHAIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKECHUH, a TaK)Ke BBIPAKCHUH, COJACpXAIIUX CTENeHW M Jorapupmel. braronaps
U3YyYEHHIO aireOpanyeckoro MaTepuaja IPOUMCXOAUT JalipHeHliee pa3BUTHE AJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUS YYalIUXcs, (OPMUPYIOTCS HaBBIKM JIEAYKTUBHBIX pacCyXICHHUU, pabOTHl C
CHUMBOJIBHBIMU (hOpMaMH, IPEACTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BUJE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 peKTUBHbIE HHCTPYMEHTHI IS PEICHUS TPAKTHYECKUX U €CTeCTBEHHOHAYYHBIX 33/ad,
HarJsIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopnepxatenbHo-MeToandeckass JUHUA «DyHKIMM U TrpaduKu» TECHO NeperuieTaeTcss ¢ JApYruMHU
JMHUAMHU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 33acT MOCII€A0BAaTEIbHOCTh U3yUeHHs MaTepuaia. M3yuenue
CTETIEHHOH, MOKa3aTeIbHOM, JOrapu(MHUUECKOW U TPUTOHOMETPUYECKUX (DYHKIHA, UX CBOMCTB M TpaduKOB,
UCNOJb30BaHUEe (DYHKIMHA A pelleHHs 3ahad U3 JAPYruX Y4eOHBIX IpPEAMETOB U peajbHON KU3HU TECHO
CBSI3aHO KaK C MAaTEeMaTHYECKUM aHAJIM30M, TaK U C PEIICHHEM YpaBHEHUH W HepaBeHCTB. [Ipu sToM Ooinbiioe
BHUMaHME Yyaessercs (OpMHUPOBAHUIO YMEHHs BbIpaXaTb (OPMYJIaMU 3aBHCHUMOCTU MEXIY pPa3IU4YHBIMU
BEIIMYMHAMH, HCCIEIOBATh MOJNyYeHHbIE (PYHKIMH, CTPOUTh MX rpadukd. Martepuan 3TOd coIepKaTelTbHOM
JIMHUY HaleJIeH Ha Pa3BUTHE YMEHMH M HaBBIKOB, MO3BOJISIIOIIMX BhIPa)KaTh 3aBUCUMOCTH MEX/Y BEIMUYMHAMU
B pasnu4HON (popme: aHAIMTUYECKOU, rpaduueckoil W cioBecHOH. Ero m3ydeHHe CrocoOCTBYET pPa3BUTHIO
AJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AIUH, UCIIOIb30BaHUIO aHAJIOTUH.

CopnepxatenbHast nuHUs «Hauana mMaTeMaTH4ecKOro aHajan3a» IO3BOJSET CYIIECTBEHHO PACUIMPUTH
KpPYyr' KaKk MaTeMaTH4YeCcKHX, TaK W MPHKIAIHBIX 33/1a4, JOCTYIHBIX MIKOJbHUKAM, TaK KaK y HHUX IOSBIISETCS
BO3MOKHOCTb CTPOUTH I'PaUKHU CIOKHBIX (YHKLUH, ONPEAeNsiTh UX HauOOJbIINEe U HAaUMEHbIINE 3HAaYCHU,
BBIYHCIIATh IDIOM@AAn GUTYp U OOBEMBI TEJ, HAXOAWUTh CKOPOCTH W YCKOpPEHHUsS IporeccoB. JlaHHas
cojiepKaTesibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOEHHSI MAaTEMAaTUYECKUX MOJeNeil peabHbIX
CUTyallul, TO3BOJIAET HAXOJUTh HaWIydllee pelleHHe B NPUKIAJHBIX, B TOM YHCIE COLMAIBHO-
HSKOHOMHMYECKHUX, 3a7ayaX. 3HAKOMCTBO C OCHOBaMM MaT€MaTHYECKOT0 aHaiMu3a CIOCOOCTBYET pa3BUTHUIO
abcTpakTHOr0, (hOPMaIbHO-JIOTMYECKOI0 M KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUIN pacrno3HaBaTh
NPOSIBIICHUSI 3aKOHOB MaTeMaTHKM B HayKe, TEeXHHKE M HCKYCCTBE. Y4YalllMecs Y3HAIOT O BBIIAIOIIUXCS
pe3ysibTaTax, MOJIy4eHHBIX B XOJI€ pa3BUTHS MaTEMaTUKU KaK HayKH, U 00 UX aBTOpax.

CopnepxaTtenbHo-MeToANYeCKass JTUHUSA «MHOXeCTBa M JIOTMKa» BKIIOYAET B ce0s 3JIEMEHThl TEOPHU
MHOKECTB U MaTeMaTU4YeCKOH JIOTUKH. TeopeTHKO-MHOKECTBEHHbIE IIPE/ICTABICHHS IPOHU3BIBAIOT BECh KYpC
IIKOJIPHOM MaTeMaTUKW U MpeajararloT Haulojiee yHUBEPCAIbHBIN S3bIK, OOBEIMHSIOMIMN BCE pa3zesbl
MaTeMaTHKH U ¢ MPHIOKEHH, OHU CBS3BIBAIOT Pa3HbIE MAaTEeMaTHYECKHUE AMCUUIUIMHBI U UX MPHIOKEHHS B
enuHoe 1enoe. [103ToMy BakHO J1aTh BO3MOXKHOCTb LIKOJBHUKY IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOW MaTeMaTHKH U UCIOJIh30BATh €T0 JUIsl BEIPAXKEHUSI CBOMX MBICIEH. JIpyruM BakHBIM MPU3HAKOM
MaTeMaTHUKH KaK HayKd CcjelyeT MpHU3HaThb CBOMCTBEHHYIO € CTpOroctb OOOCHOBAaHUN U ClEelOBaHME
OTIpeICNICHHBIM IPaBUJIaM TOCTPOEHUS JI0OKA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAaMH MaTeMaTH4eCKOW JIOTUKH
CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIICHUS YJalUXcs, MO3BOJISET UM CTPOUTH CBOM PACCYXJEHHs Ha
OCHOBE JIOTUYECKHX MPaBWII, (POPMHUPYET HABBIKA KPUTUIECKOTO MBIIIIJICHHUS.

B kypce «Anrebpa m Hayala MaTeMaTHMYeCKOI'O aHaJIM3a» MPUCYTCTBYIOT OCHOBBI MaTE€MaTU4YeCKOTO
MOJIETTMPOBaHUs, KOTOpblE MpPHU3BaHbl CHOCOOCTBOBATH (YOPMHUPOBAHMIO HABBIKOB TOCTPOCHHUS MoOAenei
peanbHBIX CHUTYallMd, UCCIENOBaHHUs 3TUX MOJeNell ¢ MOMOIIBI0 ammapara anreOpsl U MaTeMaTH4ecKoro
aHaJlM3a, WHTEPIPETallud MOJyYEeHHBIX pe3yibTaToB. Takue 3aJaHus BIUIETEHbl B KaXIbIil M3 pazJienoB
ITporpamMmpbl, TOCKOJIbKY BECh MaTepuai Kypca IIUPOKO MCHOIb3yeTCs ISl pelleHus MPUKIaIHbIX 3aaa4. [lpu
pElIeHNH pealbHbIX MPAKTHUECKUX 3a/ay ydalluecs pa3BUBalOT HaOIIOJaTeNIbHOCTb, YMEHHE HAaXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCHOIb30BAaTh AHAIOIHMI0, 0000IIATh M KOHKPETHU3UPOBATh MPOOIEeMy.
JlesiTenbHOCTD IO POPMUPOBAHUIO HABBIKOB PELICHMS TPUKIIATHBIX 3a/1a4 OPraHU3yeTcsl B MPOIECCe U3yUEHUs
BCEX TE€M Kypca «Airedpa U Havajga MaTeMaTHYECKOTO aHATIU3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno ywyeOnomy turany B 10 —11 kiaccax wm3ydaercst y4ueOHBIM Kypc «AnreOpa M Hayaia
MaTEeMaTHYeCKOTO aHAJIM3a», KOTOPBIA BKIIOYACT B ceOs CIICAYIONINE OCHOBHBIC pa3/iesbl coaepkanms: «Hucna
Y BBIYKCIICHUSY, «Y PaBHCHUS U HEpPaBEHCTBaY, «DyHKIMH U rpadukmn», «Havana MaTeMaTHuecKoro aHaim3a,
«MHOKeCTBa U JIOTHKAY.

B VYuebHoM miaHe Ha u3ydeHHE YrIIyOJCHHOTO Kypca anreOpbl M Hayall MaTeMaTHYeCKOrO aHajiu3a B
10—11 xyaccax oTBoMTCS He MeHee 4 y4eOHBIX 4acOB B HEJEINIO B TEUCHUE KAXKIOTO To/1a 00ydeHHsI, BCETO 3a
nBa roga o0yuenust — He MeHee 280 y4eOHBIX JacoB.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJMETA «AJITEBPA H
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

OcBoenne yueOHOTO mpeamera «Anredpa ¥ Hayaja MaTeMaTUYeCKOrO aHaJN3a» JODKHO 00ecreunBaTh
JOCTH)KEHHE Ha YpPOBHE CpEJHEro oOuero oOpa3oBaHMs CIEAYIOLIMX JHMYHOCTHBIX, METAalpeIMETHbIX HU
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIMuyHOCTHBIE pe3yJabTaThl OCBOCHUS IPOTrPaMMBbl yUeOHOTO npeMeTa «MaTreMaTuKa» XapakTepu3yrTCs:

I'pasxx1aHCcKO€ BOCIIUTAHHUE:

Cc(OPMHUPOBAHHOCTBIO TPAKAAHCKON MO3MLMU OOyYaroLIerocs Kak aKTMBHOTO W OTBETCTBEHHOI'O 4JIeHA
POCCHIICKOTO OOIEeCTBa, MPEACTABICHHEM O MAaTEMAaTHYeCKHMX OCHOBAaX (DYHKIIMOHHUPOBAHHS PA3IUIHBIX
CTPYKTYp, SABICHMH, MpOLEAyp TIpaxJaHCKOro oOmecTBa (BbBIOOpHI, OHNPOCHl W Ip.), YMEHHUEM
B3alMO/JICIICTBOBATDH C COLMATbHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (PYHKLUSAMU U HA3HAYEHHUEM.

ITaTproTHYecKOe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUHCKON TPa’KAaHCKON UAEHTUYHOCTH, YBAXKEHUS K NPOLLUIOMY U HACTOSALIEMY
pPOCCHUHCKON MaTeMaTUKH, LEHHOCTHBIM OTHOUIEHHMEM K JOCTHXKEHHSIM PpOCCUHCKMX MaTeMAaTUKOB H
POCCHUICKON MaTEeMaTHYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO ATUX JOCTHKEHUM B APYTrMX HayKax, TEXHOJOTHSIX,
cdepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH pOCCHIICKOrOo Haponaa; CPOPMHPOBAHHOCTBIO HPABCTBEHHOI'O
CO3HaHMsI, 3TUYECKOrO IIOBEACHMS, CBSI3aHHOTO C MPAKTUYECKHUM INPUMEHEHUEM JIOCTH)KEHUN HayKu H
NesTeIbHOCTBIO YUEHOI'0; OCO3HAHMEM JINYHOTO BKJIaJia B IOCTPOCHHUE YCTOMYMBOTO OYIYIIETO.

OCTETUYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/la4, pEIICHUH, pacCyXJECHHH; BOCIPUUMYMBOCTBIO K MAaTEMATHYECKUM acCIEeKTaM pa3iIu4HbIX BHUIOB
HCKYCCTBA.

PU3NYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO YMEHHUSI TNPUMEHATh MaTeMaTH4ecKHe 3HAaHMS B MHTEpecax 370pOBOrO0 U
Oe3omacHoro o0Opa3za KHM3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/0pOBBIO (340pOBOE MUTAHMUE,
cOaaHCUPOBAaHHBIA pEXHUM 3aHATUH U OTIbIXa, pEryispHas (QuU3NyecKas aKTHBHOCTB); (U3MUECKOTO
COBEpPIICHCTBOBAHUS MIPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTENIBHON AEATEIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYHAYy, OCO3HAaHHMEM LIEHHOCTH TpPYAOJIOOUS; MHTEpEecCOM K pa3iMyHbIM chepam
npodeccnoHanbHOM eATEeIbHOCTH, CBA3aHHBIM C MaTEMAaTHKOM M €€ MPUIOKEHUSMH, YMEHUEM COBEpUIaTh
OCO3HAHHBIN BBIOOP Oynyiei nmpodeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIaHbI; TOTOBHOCTBIO U
CHIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa30BaHHI0 M C€aMOOOpPa30BaHMIO Ha TNPOTSHKEHUM BCEH JKU3HH;
TFOTOBHOCTBIO K aKTUBHOMY YYacCTHIO B PELICHUH MPAKTUUYECKUX 3a7ja4y MaTeMaTUYECKON HallpaBI€HHOCTH.

OKOJIOTNYECKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKOM KYJIbTYphl, NOHUMAHMEM BIMSHUS COLHUATBHO-?)KOHOMHYECKHX
MPOLIECCOB HA COCTOSIHUE NPUPOJHOM U COLMAIBHOM Cpenlbl, OCO3HaHHEM TIJIOOATbHOTO XapakTepa
HKOJIOTUYECKUX MpoOJieM; OpHEHTalled Ha NpPUMEHEHHE MaTeMaTHMYeCKUMX 3HAHUM JJIs pelleHus 3ajad B
o0jacTh OKpy’Karolleil cpeapl, MJIAHUPOBAaHUS IOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEACTBUNA IS
OKpY>Karolleu Cpeabl.

LleHHOCTH HAYYHOTO NO3HAHMUSL:

c(OPMHPOBAHHOCTBIO MUPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U




OOIIECTBEHHON MPaKTUKHU, TTOHHMMaHUEM MAaTeMaTH4YecKOoW HayKH Kak c@epbl YeJIOBEUECKOW AEsITeNbHOCTH,
JTAloOB €¢ pa3BUTHS W 3HAYMMOCTHU JJS Pa3BUTUS LMBWIM3ALMU; OBJAJCHHUEM SI3BIKOM MAaTeMaTUKH U
MaTEeMaTHYECKON KYJIbTYpOH KaK CPEICTBOM IO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBISITH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHAUBHUIYAIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATBI

MeranpeaqMeTHble  pe3yNbTaThl  OCBOCHHUS  MporpamMmbl  ydeOHOro  mpeamera  «MaTemaTtukay
XapaKTepU3YIOTCSl  OBJAJICHUEM VHUBEPCATbHbIMU  NO3ZHABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeliCIEUAMU, VHUBEPCATbHLIMU Pe2YIAMUBHBIMU OelCMBUIMU.

1) Vuusepcanvuvie noznasamenvusie oeticmsus, obecneuusaiom opmuposanue 06a308blx KOHUMUBHBIX
npoyeccos obyuaiowuxcsi (0c6oeHue Memooos NOZHAHUSL OKPYICAIOUe20 MUpd, NpUMeHeHue JI0SUYeCKUX,
UCCIe008aMeNbCKUX Onepayutl, yMeHutl pabomams ¢ ungopmayuet).

ba3oBble norMYecKre NEUCTBUSA:

® BLISBIATH M XapaKTePU30BaTh CYIIECTBEHHbIE MPHU3HAKK MAaTEeMAaTUYECKUX OOBEKTOB, IOHATHUH,
OTHOIICHUN MEXNIY TMOHATUAMU; (HOPMYIHPOBATH OIPEICICHHS TMOHSATUH; yCTAaHABIMBATH CYIICCTBCHHBIN
MpU3HAK KJIacCH(PUKAIIUU, OCHOBAHUS JJIsi 00OOIICHUS U CPaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAIIN3A;

® BOCHPHUHHUMATh, (POPMYJIUPOBATh U NMPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBHIIBJIITH MaTeMAaTHMYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHBOpeuds B (pakTax, IaHHBIX,
HaOIIOJICHUSX U YTBEPKACHUSX; PEAJIaraTb KPUTEPUH JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUiA;

® JeNaTh BBIBOJIBI C UCIIONIB30BAaHMUEM 3aKOHOB JIOTUKH, NIEAYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIIOUECHUH,
YMO3aKJIIOUEHUH [0 aHAJIOTUH;

® TPOBOAWTH CaMOCTOSTEIHHO JIOKA3aTeIhCTBA MATEMAaTHYCCKUX YTBEPXKICHUH (TMpsAMbIE H  OT
MIPOTUBHOTO), BBICTPAWBATH APTYMEHTAIMIO, MPHUBOJUTH MPUMEPHl W KOHTPIPUMEPHI; O0OOCHOBHIBATH
COOCTBEHHBIC CYX/ICHHS U BHIBOJIBI;

e BEIOHMpaTH CIIOCOO pelieHus yueOHOH 3a/1a4uM (CpaBHUBATh HECKOJIBLKO BAPHAHTOB PEIICHUS, BRIOMPATH
Hau0oJIee MOAXOIANINN ¢ yIETOM CAMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUECR).

bazoBble nccaenoBaTenbekue 1eHCTBUS:

® ICII0JIb30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUM MHCTPYMEHT MO3HaHUS; (GOPMYyIUPOBATH BOIPOCHI,
duKCcHpYOIIUE MPOTHBOPEUNE, MPOOJIeMy, yCTaHABIMBAaTH HMCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE,

® MIPOBOJUTH CAMOCTOATEIBHO CIJITAHUPOBAHHBIA HKCIEPUMEHT, HCCIEIOBAHHE [0 YCTAHOBJICHUIO
O0COOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SIBIICHUS, TTPOIIECCa, BRISBIICHUIO 3aBUCUMOCTEH MEXKy 00BEKTaMH,
SIBIIGHUSIMU, TIPOIIECCAMU;

® CaMOCTOSITENBHO (hOPMYITHPOBATH OOOOIIEHHS M BBIBOABI MO pe3yIbTaTaM MPOBEIEHHOTO HAOIIOICHMS,
WCCIICIOBAHMS, OIICHUBATH IOCTOBEPHOCTH MOJMYYEHHBIX PE3YJIbTaTOB, BBIBOJOB M 000OIICHMIA,

® [IPOTHO3MPOBATH BO3MOKHOE pa3BUTHE MPOIlecca, a TAKXKE BBIIBUTATh MPEINONOKEHHUS O €r0 Pa3BUTHH
B HOBBIX YCIIOBHSIX.

PaGora c undopmarmeii:

® BEIABJIATH Ne(OUIUTHI HH(OPMAIINH, TAHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOIIPOC U JIJIS PEIIICHHUSI
3314w,

e BEIOWpATh MHPOPMAIUIO W3 MCTOYHHKOB PA3IMIHBIX THIIOB, aHATU3UPOBATh, CUCTEMATH3UPOBATH U
WHTEPIPETHPOBATH HHPOPMAITHIO PA3IMYHBIX BUAOB U ()OPM IPEICTABICHHUS,

® CTPYKTYpHpPOBaTh WH(MOPMANHIO, TPEJACTABIATH €¢ B PA3IMYHBIX (QopMax, HLIFOCTPUPOBATH
rpaduyecku;

® OIICHMBATH HAJICIKHOCTH HH(POPMAITUH ITO CAMOCTOSATEITHFHO CHOPMYTUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMyHUKamueHwle Oelicmaus, obecnedusarom chropmuposanHocmy COYUATbHbIX
HABbIKOG 0OYUAIOUUXCSL.

OomeHue:

® BOCIPUHHUMATH U (HOPMYIHUPOBATH CYKACHHUS B COOTBETCTBHH C YCIOBUSMHU U IEISIMH OOILIEHHUS; SCHO,
TOYHO, 'PaMOTHO BbIPpAXaTh CBOIO TOYKY 3PpCHHUA B YCTHBIX U IMCBMEHHBIX TCKCTAaX, 1aBaTh IIOACHCHUS 11O XO4Y
penieHus 3a/1a4u, KOMMEHTHPOBATh NOJIYYCHHBIA PE3yibTaT;

® B X0/Ic OOCYXJIEHHUSI 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKTA€MOH TEeMBbI, TPOOJIEMBI, peIIaeMon
3a/la4yM, BBICKA3bIBATh WJICH, HAIIETICHHBbIC HA TIOUCK PEIICHHUS; COMOCTABIATh CBOHM CYXKJCHUS C CYKICHUSIMU



JIPYTUX YYaCTHUKOB JUajora, OOHapyKHWBaTh Pa3IMune U CXOJICTBO MO3UIINIA; B KOPPEKTHOU hopme
(GhopMyIHMpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHS,

® MPEJCTABIATH PE3YJIbTATHl PEIICHUS 3a7]a4H, SKCTICPUMEHTA, UCCIEA0BaHUS, IPOEKTA; CAMOCTOSATEILHO
BEIOMpaTh (hOpMAT BBICTYIUICHUS C YUETOM 3a]1a4 MMPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPUH.

CoTpyIHUYECTBO:

® [MOHMMATh W HUCIOJH30BaTh MPEUMYIIESCTBA KOMAHIHONW W WHIUBUAYAIBHOW PAOOTHI MPHU pPEUICHUH
y4eOHBIX 3a/1a4; MPUHUMATH IIEJIb COBMECTHOHM JCSITENBbHOCTH, IUIAHUPOBATH OPraHU3AlUI0 COBMECTHOU
paboThI, pacnpeaessiTh BUIbI padOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC M pe3yabTaT paboThl; 0000mAaTh
MHEHHS HECKOJIBbKHUX JIFONCH;

® y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (0OCYKaeHUs, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMBD» U
T.I1.); BBIMOJHATH CBOIO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JCHCTBUSA C JIPYTMMU YJICHAMH KOMAaH]IbI,
OIICHMBATh KA4YeCTBO CBOETO BKJAJa B OOMIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU
B3aHUMOJICICTBHA.

3) Vuusepcanvuvie pecynamusnuie oeticmeus, obecneuusaom Gopmuposanue cmviCi08blX YCMAHOBOK

U HCUBHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anus:

® COCTaBJIATH IIJIaH, aJIFOpI/ITM peHIeHI/Iﬂ 3aJa4du, BI)I6I/IpaTI) CHOCO6 peHICHI/ISI C y‘IéTOM UMCHOIINXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUAHThI PELICHUI C YUETOM
HOBOM HH(MOpPMAIIUH.

CaMOKOHTPOJIb:

® BJIAZICTh HAaBBIKAMHAU HOSH&B&TGJ’IBHOI;'I pe(bJ'ICKCI/II/I KaKk OCO3HaHUusi COBepIHaCMLIX ZICfICTBHfI nu
MBICJIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIAJCTh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca 1
pe3yibTara pelieHus MaTeMaTHUECKOW 3a]1auu;

® [IPEABUIETh TPYIAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IIPU PELICHUM 3aJa4d, BHOCUTb KOPPEKTUBBI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX OIIUOOK, BBISIBJICHHBIX TPY/IHOCTEH;

® OLICHUBATh COOTBETCTBUE pe3yJibTaTa IEIW U YCIOBHSIM, OOBSICHATH MPUYHHBI JTOCTHIKCHUS HIIU
HEJOCTH)KEHUS PE3YNbTATOB JIEATENbHOCTH, HAXOAUTH OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATBI

10 kacce
‘Incna MU BBIYUCJICHUA

e (CBoOOAHO oOmEpUPOBaATh MOHATUSIMH: PAIMOHAIBHOE YHCIO, OCCKOHEUHAs TMepuoauyveckas apo0b,
MPOIICHTHI; UPPAIMOHATHHOE YHCIIO; MHOXKECTBA PAIMOHAIBHBIX M JEHCTBUTENBHBIX YHCEI; MOIYIb
JNEHUCTBUTEILHOTO YUCIIA.

e [lpuMeHsATH ApOOM U MPOLEHTHI AJS PEIICHUS MPUKIATHBIX 3a7ad U3 Pa3IUYHBIX OTpacieil 3HaHUuN U
peanbHON KU3HU.

e [IpumeHsATh NMPUOIMKCHHBIE BBIUMCICHUS, TIPaBUiIa OKPYTJIECHUS, IPUKUJIKY U OLIEHKY pe3yJibTaTra
BBIYMCIICHUM.

e (CB00OAHO OMEpPUPOBATH MOHATHUEM: CTETEHb C IIENBIM MOKA3aTeIeM; UCIIOIb30BaTh MOAXOSIIYIO

(dbopMy 3amucu JEHCTBUTENBHBIX YHCET TS PEIICHHs] IPAKTUUYECKHUX 3a/1a4 U MPECTaBICHUS JaHHBIX.

CBo0O0aHO OTIepHUpPOBATh MOHATHEM: apU(DMETHUECKII KOPEHb HATypaIbHON CTETICHH.

CB00OOaHO OTIEpUPOBATH MMOHATUEM: CTETICHD C PAllMOHATBLHBIM ITOKAa3aTEeJIEM.

CBo0OoaHO OmIepUpOBaTh MOHATHSAMU: JJOTapu(pM YHCIIa; ACCIATUIHBIC U HATypaIbHBIC JOTapU(MEI.

CB0o0OOaHO OTIEpUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC YHUCJIIOBOTO apTyMEHTA.

OmnepupoBath MOHATUSAMH: APKCHHYC, ApPKKOCHHYC U aPKTAHTEHC YHUCIOBOTO apTyMEHTA.

YpaBHeHNS U HEPABEHCTBA
e (CB00OAHO OMEPUPOBATH MOHATUIMU: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHUS
" YPaBHCHUA-CIICACTBUSA; PABHOCHJIbHBIC HCPABCHCTBA.
e [lpuMeHATh pazNUYHbIE METOJIbI PEIIEHUS! PAlMOHAJIBHBIX U JPOOHO-pAIlMOHATIBHBIX YPaBHEHUN;
IMPUMEHATE METOJA HHTCPBAJIOB JISA pCIICHUS HCPABCHCTB.



CB0OOIHO oOmepHpoBaTh MOHATUSIMU: MHOTOWIEH OT OJHOM NEpEeMEHHOW; MHOTOWIEH C LEJIbIMU
ko3¢ duLmeHTaMi, KOPHH MHOTOWIEHA; MPUMEHSAThH JeJIeHHEe MHOTOWIeHAa Ha MHOTOWIEH C OCTaTKOM,
Teopemy be3y u Teopemy Buera nis penmienus 3anau.

CB0OOOIHO oOmepupoBaTh MOHATHSIMH: CHCTEMa JIMHEHHBIX YpaBHEHWM, MaTpula, OMNpEeIeNIuTeNb
Matpulbl 2 X 2 W ero reoOMETPUYECKHIl CMBICI; HCIIOIb30BATh CBOMCTBA ONpeAenuTens 2 X 2 nis
BBIUYHCJIEHUS €r0 3HAYEHUsI, IPUMEHSTH ONPENEIUTENN JJIs PEIIECHUS CUCTEMBI JIMHEUHBIX YPaBHEHUN;
MOJEIIMPOBATh pealbHblE CHUTYallUH C I[OMOUIBIO CHCTEMBI JIMHEWHBIX YpPAaBHEHMI, HCCIIEI0BATh
IIOCTPOCHHBIE MOJEIU C IIOMOIIBI0O MaTpUIl U ONpEeAeIUTENeH, HHTEPIPETUPOBATh IOJIYUYE€HHBIN
pe3yibTar.

Mcnonp30BaTh CBOMCTBA IEHCTBHIA C KOPHSAMU JUTSI IPEOOPA30BAHMSI BEIPAYKEHUIA.

BoinmonHATe 1peoOpa3oBaHUsS UWCIOBBIX BBIPAKEHUN, COAEPXKALIUX CTENEHU C palOHATbHBIM
MOKa3aTeleM.

Hcnonp30Bath cBOiicTBa Torapu(MOB AJIs TpeoOpa3oBaHus Iorapu(MUIECKUX BHIPAKESHUH.

CB0oOOIHO oOmepupoBaTh MOHATHSMH: HPpPALMOHAIbHBIC, IIOKa3aTeldbHble U JIOTapu(pMUUYECKHe
YpaBHEHUS; HAXOAUTh UX PEUICHUS C TOMOILBI0 PABHOCWIBHBIX NIEPEXOOB WM OCYILIECTBIISAS IPOBEPKY
KOpHEH.

[IpyuMeHSITh OCHOBHBIE TPUTOHOMETpHUEcKHe (HOpPMYNbI AN MPeoOpa3oBaHUsT TPUTOHOMETPUUECKHX
BBIPAYKECHHUIA.

CB00OOHO OmepupoBaTh IOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHUE;, INPHUMEHAThH HEOOXOIUMbIE
(GbopMyIIbI 1715 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX YPAaBHEHUH.

MonenupoBaTh peajbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEpaBEHCTBA I10 YCJOBMIO 3aJaud, MCCIIEJOBATh IOCTPOCHHBIE MOJIEIM C HCIIOJIIb30BAaHMEM alllapara
anreopsl.

DyHKUMH ¥ TPaPUKH

CBo0OosHO omepupoBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3agaHMs (YHKIUM;, B3aUMHO OOpaTHbIE
¢GbyHKIMH, KOMIO3UIMA (YHKIMHA; rpaduK (YHKIMH; BBIIOJHATH 3JEMEHTapHbIe MNpeoOpa3oBaHUs
rpadukoB QyHKIUH.

CB00O/HO ONEepUpOBATH MOHATUSAMH: O0JIACTh ONpPENENIECHUS U MHOKECTBO 3HAYCHUH (DYHKIUH, HYIU
(GYHKLIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

CB0OOJHO omepupoBaTh MOHATUSIMM: YCTHBIE M HEUYCTHbIE (QYHKIMM, NepuoanyYeckrue (QyHKIUH,
MPOMEXYTKM MOHOTOHHOCTH (YHKIUH, MAaKCUMyMbl M MHUHUMYMbl (YHKIUH, HauOojbllee WU
HauMeHblIee 3HaueHNe (PYHKIIMM Ha IPOMEXYTKE.

CB00OOHO omepupoBaTh MOHATHAMM: CTENEHHAas (YHKIMS C HAaTypaJbHBIM M LEJIbIM IOKAa3aTeleM,
rpaduk cTeNeHHON (YHKIIMM C HATYpaJbHBIM U LIEJBbIM MOKa3aTeneM; rpaguk KOpHs N-0il CTENeHH Kak
¢GbyHKIMN 00paTHOW CTENEHU C HATYPaJIbHBIM ITOKa3aTeNIeM.

OmnepupoBaTh MOHATUSAMH: JIMHEWHas, KBajJpaTW4yHas W JApOOHO-IMHEHHas (YHKUMHU; BBINOJIHATh
3JIEMEHTAPHOE UCCIIEI0BAHUE U IIOCTPOCHUE UX IPa(UKOB.

CB0OOHO omnepupoBaTh MOHATUSAMU: MOKazaTeiabHas M Jiorapupmuyeckass (yHKIMH, UX CBOICTBa U
rpadyKy; UCIIOJIb30BATh UX IPa(UKH AJIs pEeLIEHUs] YpaBHEHUH.

CBoOosHO  omepupoBaTh  MOHATUSIMH:  TPUTOHOMETpPHYECKAass  OKPYXHOCTb,  OIpelesIeHue
TPUTOHOMETPHUYECKUX (PYHKLUI YUCIOBOTO apryMeHTa.

Hcnonb3oBatek rpaduku GyHKIUH Ui UCCIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEN MPH PELIeHUH 3a/1a4
U3 JpyruxX y4yeOHbIX MPEAMETOB M peabHOM >KU3HM; BBIpAXaTh (OPMYJIAMU 3aBUCUMOCTH MEXIY
BEJTMYUHAMHU.

Hauana MaTeMaTH4eCcKOro aHajm3a

CB00OOMHO OIEepHPOBATH MOHATUSAMH: apu(MeTHUeCKass U TeOMETPUYecKas MPOTrpeccHsi, OECKOHEYHO
yOBIBaroOIasi reOMETpUIeCcKast IPOTPECcCHsl; TMHEHHBIH W KCIIOHEHIIMAIBHBIA POCT, (hopMyra CII0KHBIX
MPOIIEHTOB; UMETh MIPECTABJICHUE O KOHCTAHTE e.

Hcnonp30BaTh MPOTpecCHH ISl PEIICHHS pEeaNTbHBIX 331a4 MPUKIIATHOTO XapaKTepa.

CB00OHO OmepHpOBaTh MOHATHSIMHU: TOCIEIOBATEIBHOCT, CIOCOOBI 3aJaHus TOCIE0BaTeIbHOCTEH,
MOHOTOHHBIE W  OrpaHWYEHHBIE  MOCJIEIOBATEIBHOCTH;  IIOHMMAaTh  OCHOBBI  3apOXKIACHHUS
MaTeMaTH4eCcKOro aHaIN3a KaK aHaIn3a 0ECKOHEYHO MabIX.

CB00OOHO OmepupoBaTh MOHATUAMHU: HENpEepbIBHbIE (YHKIMHU; TOUYKH paspbiBa rpaduka (QpyHKIUM,
aCUMIITOTHI Irpaduka QyHKIHH.



CB00OO0IHO onepupoOBaTh MOHATUEM: (DYHKIIHS, HEIPEPhIBHASI HA OTPE3Ke; IPUMEHATh CBOWCTBA
HENPEepbIBHBIX (DYHKIMIA U1 pelIeHNs 3a1au.

CB00OHO OnepupoBaTh MOHATUSAMMU: II€PBast U BTOPAst IPOU3BOIHbIE (DYHKIIMHU, KacaTesbHas K TpapuKy
byHKIHIH.

BbIuuciaTe npou3BOIHBIE CYMMBI, IPOU3BEACHHS, YaCTHOTO M KOMIIO3UIIMY IBYX (DYHKIWH; 3HATH
MIPOU3BO/IHBIC 3JIEMEHTAPHBIX (PYHKIIUH.

Hcnonp30BaTh reOMETPUYECKU U (PU3NIECKUNA CMBICI TPOM3BOAHOM [T perIeHus 3a1ay.

MHo:xecTBa M JIOTHKA

CB000/1HO OTIEPUPOBATH MOHATUSIMHU: MHOXKECTBO, OTIEPALIMN HaJl MHOYKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis ONMCaHUsS PEAIbHBIX MPOLIECCOB U SIBICHUH,
[IPU PELICHUH 33134 U3 IPYTUX y4eOHBIX PEIMETOB.

CB0oOOHO oOmepupoBaTh TMOHATHAMH: OIpPENEICHUE, TeopeMa, YpaBHEHHE-CIEJCTBHE, CBOMCTBO
MaTEeMaTHYeCKOro 00bEeKTa, I0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHHS U HEPABEHCTBA.

11 knacce
I'II/IC.]'[il N BBIYUCJICHUA

CB000IHO ONMEpUPOBATh MOHATUAMHU: HATYPAIILHOE M LI€JI0€ YHUCIIO0, MHOYKECTBA HATYPaIbHbBIX M LEJIBIX
Yucell; MCMOib30BaTh Npu3Haku aenuMoctu uenbix uucesn, HOJ u HOK HarypanbHbIX uucen aus
peuieHus 3a1a4, NpUMEHATh anroput™M EBkina.

CB0001HO OnIepupoOBaTh MOHATHEM OCTaTKa 110 MOJYJII0; 3aIIMChIBaTh HaTYPaJbHbIE YNCIIA B PA3JIMYHBIX
ITO3UIMOHHBIX CUCTEMAX CUUCIICHHUS.

CB00OOMHO OIEpUPOBaTh MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO KOMIUIEKCHBIX YHCET,;
MPEJCTABIATh KOMIUIEKCHBIC YWCIIa B alNreOpanveckoil W TPUTOHOMETPHUECKOW (hopMe, BBHIMOIHATH
apupMeTHYeCcKe onepaluy ¢ HUMU U U300pakaTh Ha KOOPJMHATHON TIOCKOCTH.

YpaBHeHMSI 1 HEPABEHCTBA

CB0oOOHO oOmepHpoBaTh TMOHATHSIMH: HPPALMOHAIBHBIC, II0KA3aTeNbHbIE M JIOTapu(QMHUYECKUE
HEPaBEHCTBA; HAXOAUTh UX PEIICHHS C IOMOUIBIO PABHOCUIIBHBIX IIEPEX0/I0B.

OcyiecTBIATh 0TOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUIECKOTO YPABHEHUS.

CB0OOIHO OmepupoBaTh IMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO; MPUMEHSITh HEOOXOAMMBIE
(bopMyIIbI 1715 pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.

CBoOOHO omepupoBaTh MOHATHSMM: CHUCTEMa M COBOKYIHOCTh YPaBHEHHH M HEPaBEHCTB;
PAaBHOCUJIBHBIE CHUCTEMBl M CHUCTEMBI-CIEIACTBHS; HAXOAWUTh DPEIICHHUS CUCTEMBI U COBOKYITHOCTEU
palMoHaIBHBIX, UPPALMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU()MUUYECKUX YPAaBHEHUI U HEPABEHCTB.
Pemiate panmoHanbHble, UppallMOHAIbHBIE, IOKA3aTeNbHbIE, Torapu(PMUUYECKUE U TPUTOHOMETPUUECKUE
YPaBHEHUs U HEPABEHCTBA, COJAEPKALINE MOAYJIU U ITapaMeTpBl.

[IpumensaTh rpaguueckre METOAbI JJIs pPELIEHUs ypaBHEHUHM U HEPAaBEHCTB, a TaKXKe 3aJay C
rnapameTpamH.

MogenupoBaTh peajbHblE CHUTYalldd Ha S3bIKE aiureOpbl, COCTAaBJISATh BBIPAKEHUS, YpaBHEHMS,
HEpPAaBEHCTBA M UX CHUCTEMBI II0 YCJIOBHMIO 3aJayd, MHCCIENOBaTh IIOCTPOCHHBIE MOJICIH C
MCIIOJIb30BaHUEM ammapara aareOpbl, MHTEPIPETUPOBATh MOJIYyUEHHBIH pe3ysbTar.

DyHKUMH ¥ TPaPUKH

Ctpoutb rpaduku KOMIO3UIMH GYHKUIUH C TIOMOIIBIO 2JIEMEHTAPHOTO UCCIIEOBAHUS U CBOICTB
KOMIIO3ULIMH JIBYX (DYHKIIMH.

Ctpouth reomMeTpuyeckre o0pas3bl ypaBHEHUH U HEPABEHCTB HAa KOOPMHATHON TIOCKOCTH.
CB000OIHO OTIEpUPOBATH MOHIATUSIMU: TPaUKHU TPUTOHOMETPUUYECKUX (DYHKITUH.

[TpumeHsTh PYHKINU AJI1 MOJSIUPOBAHMS U UCCIIEIOBAaHUS PealIbHBIX MPOIIECCOB.

Hagana MaTeMaTH4eCKOIro aHaJIM3a

Hcnonb30BaTh NpOU3BOAHYIO IS KCCIEI0BAaHUS PYHKIIMY HA MOHOTOHHOCTh U OKCTPEMYMBI.

HaxoauTe Hanbosnblee 1 HaMMEeHbIIee 3HaUYeHUs QYHKIIMU HETIPEPHIBHOM Ha OTPE3Ke.

Ucnone3oBath OPOU3BOJHYIO IJI1 HAXOXACHHA HAUTYYHICro pCIICHHA B MPUKIAIHBIX, B TOM YHCJIC
COIMATBHO-9KOHOMUYECKHX, 3a/a4ax, Ul ONpPEaeNICHNUsI CKOPOCTH M YCKOPEHHs IpoIiecca, 3aaHHOTO
dbopmyIoit uiu rpadpukom.



e (CBoOomgHO omepupoBaTh TMOHATUSIMH: TIEPBOOOpa3Has, ONPEACICHHBIH WHTErpall; HaXOIUTh
NEepBOOOPA3HbIE YIEMEHTAPHBIX (PYHKIUI U BBIYUCIATH HHTErpai o ¢popmyie Herorona—JleitOnuma.

e Haxoauts miomanu miockux Guryp u o6bEMbI TN C TOMOILBIO HHTETpaIa.

e lIMers 1mpeacTaBiIeHME O  MAaTeMATHYECKOM  MOJCIMPOBAHMM HA  INPUMEpPE  COCTABIICHUS
mudepeHIaTbHBIX YPAaBHCHHI.

e Pemate npukiagHble 3a/a4d, B TOM YHCIIE€ COLUATbHO-DKOHOMUYECKOT0 U (PU3NYECKOr0 XapakTepa,
CpeICcTBaMU MaTEMaTUYECKOr0 aHaJIN3a.

COJAEPKAHUE YYEBHOI'O KYPCA (110 'OAAM OBYYEHMUA)

10 knace
Yucna v BHIYMCICHUSA

PanyonaneHele uncia. OObIKHOBEHHbIE U JECSITUYHbIE APOOU, IPOLEHThI, OECKOHEUHbIE IEPUOINYECKHE
npo6u. [Ipumenenne qpobeii v MPOIEHTOB [T PEIICHHS MPUKIIAIHBIX 33/1a4 U3 Pa3InIHBIX OTpACciei 3HAHUH U
peanbHOM KU3HU.

JleiicTBuTenpHble 4Kcha. PanuoHanbHBIE W HMppalMOHANbHBIE 4ucla. Apu]MeTHYecKue omepanuu c
JeWCTBUTENbHBIMU YHCIaMU. MOlyib T€HCTBUTEIIBHOTO YHCIIA U ero cBOHWCTBA. [IpubnmkEeHHbIe BHIUMCIIEHUS,
IIpaBWJia OKPYTJICHUS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ menbpiM TokazareneM. bunom Herotona. Mcmonbp3oBanue moaxozsmeil ¢GopMmbl 3amucH
JNEMCTBUTEIBHBIX YACEN JUIS PELICHUs TPAKTUYECKUX 3a]a4 U IIPEJICTaBICHNs JaHHBIX.

Apudmernueckuii KOpeHb HATYPAIbHOM CTEIICHN U €TO CBOWCTBA.

CrerneHsb ¢ pallMOHAJIbHBIM [10KA3aTEIEM U €€ CBOMCTBA; CTENEHb C JEHCTBUTEIbHBIM [TI0KA3aTEIEM.

Jlorapudwm gucna. CBoiicTBa norapudma. [[ecITHIHBIC U HATYypaIbHBIC JIOTAPU(PMBI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAHI'€HC 4YMCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHUCJIOBOI'O ApryMEHTA.

YpaBHeHMSI 1 HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHBbIE IpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YypaBHEHHs. PaBHOCWIIbHBIE
YpaBHEHHUs U ypaBHEHUA-cieIcTBUsA. HepaBeHCTBO, peleHe HepaBeHCTBa.

OcHOBHbBIE METO/Ibl PEIICHUS LIETBbIX U APOOHO-pAlIMOHATIBHBIX YPaBHEHUI M HEPAaBEHCTB. MHOIOUJIEHbI
OT OJHOM mepeMeHHOW. JleleHne MHOro4djeHa Ha MHOro4dieH ¢ octarkoM. Teopema be3y. MHorowiensl ¢
nenbiMu kKoaduurentamu. Teopema Buera.

[Ipeo6pa3oBaHust YMCIIOBBIX BBIPAKEHHUM, COJIEPIKALINX CTENEHU U KOPHH.

HppanuoHanbHble ypaBHeHH. OCHOBHBIE METO/bI PELICHHS UPPALMOHAIIBHBIX YPAaBHEHU.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS IOKA3aTENbHbBIX YpaBHEHUI.

[TpeoOpa3oBaHue BbIpayKE€HUH, COAEPIKAIIMX JOTapUPMBbI.

Jlorapugmuyeckue ypaBHeHus1. OCHOBHBIE METObI PELICHUS JJOrapu(PMUUECKUX YPaBHEHUH.

OcHoBHBIE TpUroHOMeTpuueckue (opmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPaXKEHUI.
Pemenne TpuroHOMETpUYECKUX ypaBHEHUM.

Pemenune cuctem JNMHEHHBIX ypaBHEHMI. Marpuina cucTemsl JMHEHHBIX ypaBHEHUH. OnpenenuTeinsb
MaTpullbl 2X2, €ro TEeOMETPUYECKU! CMBICI U CBOWCTBA; BBIYMCIEHUE €ro 3HAYEHHUs, TNPUMEHEHHE
ONPEAEIUTENS sl PEIIECHUS CHUCTEMBl JIMHEHHBIX YypaBHEHMH. PellleHne NpHUKIagHBIX 3a1a4 C IOMOIIbIO
CUCTEMBI JIMHEWHBIX yYpaBHEHUN. VccaenoBanye MOCTPOCHHONW MOJIEIIN C TIOMOIIBIO MAaTPHIL U ONIPEACIIUTEIICH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEW PEATbHOM CUTyallUd C TOMOILBIO YPAaBHEHMH W HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUI0 MaTeMAaTUYECKUX 3a/ad U 3a7ad U3 pa3IMuHbIX oOnacteit
HayK{ U peajbHOM )KU3HU.

DOyHKkUUM ¥ rpadpuku

OyHKIM, criocoOsl 3ananus GyHKuu. B3anMuo obpatubie Gpynkunu. Komnosunus ¢ynkuuil. ['padux
¢byHKIMU. DneMeHTapHble Tpeodpa3zoBaHus TpapuKOB (yHKIIHA.

Ob6nacte omnpeneneHds ¢ MHOXecTBO 3HaueHM ¢yHkuuu. Hymun  ynkuun. IIpomexyrku
3HAaKONOCTOAHCTBA. YeTHble U HeueTHble pyHKIMH. [leprnognueckue ¢yHkimu. [IpoMexyTku MOHOTOHHOCTH
¢byHknun. MakcuMymbl M MUHUMYMbl GyHKiuu. HaumOonbiiee M HanMeHbllee 3HAYeHUS (QYHKIMM Ha
IIPOMEIKYTKE.

Jluneiinas, kBagpaTu4Hasi U APOOHO-IMHENWHass PyHKIHUU. DJIEeMEHTapHOE HMCCIEeI0BaHUE U MOCTPOCHHE
UX rpaduKoB.



Crenennas GyHKIHS C HATYpaJIbHBIM U IIeNTbIM TTOKa3aTeneM. E¢ cBoiicTBa u rpadguk. CBoiicTBa U rpadux
KOpHS N-0if CTeTeH!u KaK (YHKIIUN OOpaTHOM CTETICHH C HATYpaIbHbBIM ITOKA3aTeNeM.

[TokazaTenpHas u jorapudmudeckas QpyHKIUN, X cBoicTBa U rpaduku. Mcnonb3oBanue rpadgukon
GYHKIMHA 171 perieHusl ypaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, OIpEAeiIeHHEe TPUTOHOMETPUYECKUX (YHKIMH  YHCIOBOIrO
apryMeHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B pEANIbHBIX IPOIEccax U ABIEHUSX. ['pa@uKku peanbHbIX 3aBUCUMOCTEH.
Havana maTeMaTH4yecKoro aHajm3a

[TocnenoBarenbHOCTH, COCOOBI 3aJlaHUs IOCNeqoBaTeIbHOCTeH. MeTo[ MareMaTH4ecKoW WHIYKIUH.
MOHOTOHHBIE U OTPaHUYEHHBIE IOCIEAOBATEIBHOCTU. VICTOpHS BO3HUKHOBEHHMS MAaTEMAaTUUYECKOIO aHalln3a
KaK aHaliu3a 0ECKOHEYHO MalbIX.

Apudmernueckass W TreoMETpUYEcKass TNporpeccur. beckoHeyHOo yObIBaromas TeoMeTpHYecKas
nporpeccusi. CyMma  OeCKOHEUHO  yOBIBAaWOIIEH  TeoMeTpuYeckod  mporpeccuu.  JIMHeHHBIM U
JKCIIOHCHIMAIBHBIA pocT. Yucino e. Popmysna CIO0XKHBIX IPOLEHTOB. lcrnosb3oBaHue mporpeccuu s
pelIeHus pealibHbIX 3aJa4 PUKIIATHOTO XapaKTepa.

HenpepoiBable pyHKIMM u ux cBoiictBa. Touku paspbiBa. AcuMnToThl rpadukoB (ynknuii. CoiicTBa
GyHKIUI HENpepbIBHBIX Ha OTpe3Ke. MeToj MHTepBaioB Ui pelieHUs HepaBeHCTB. [IpumeHeHHe CBOWCTB
HETPEPBIBHBIX (DYHKIMIA U1l PEIICHUS 3a/1a4.

[lepBasi u BTOpas mpousBoAHble GyHKIUH. OmnpenencHUe, TeOMETPUUECKUH U (U3HUECKUNA CMBICT
MIPOM3BOJIHON. YpaBHEHHE KacaTeabHOU K rpaduky ¢ yHKIUY.

[TpousBoaHbIe 3eMeHTapHBIX (pyHKUUN. [Ipon3BogHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
GbyHKIHUH.

MHo:xecTBa M JIOTHUKA

MHoxecTBO, onepalnyy HaJl MHOXKECTBAMU M MX cBoMcTBa. Jluarpammsl Dilnepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmnapara Jijisi ONMCaHUsl PeaJIbHbIX MPOLECCOB U SIBJICHUM, NPU PELIECHUU 3a/1a4
U3 JPYruX y9eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOIO OOBEKTa, CIEJICTBUE, JOKa3aTeJbCTBO,
PaBHOCUJIbHBIE YPABHEHUS.

11 kaace

Yuciaa v BBIYHCICHUSA

Harypanbusle n nensie uucna. [Ipumenenune npusHakoB aenuMoctu nensix uucen, HOJ m HOK,
OCTaTKOB 110 MOJYJII0, aIrOpUuTMa EBKIIMIA 17151 pellleHns 3a1a4 B LIEIIbIX YUCIIAX.

KommnekcHsle uncna. Anredpandeckas U TPUTOHOMETpHUECKass (GOPMbI 3aIMCH KOMIUIEKCHOTO YHCIA.
Apudmernueckue omnepalud ¢ KOMIUIEKCHBIMM uuciamu. M3o0pakeHne KOMITJIEKCHBIX 4YHCeNl Ha
KoopauHaTHOM mIockoctu. @opmyna Myaspa. KopHu N-oil creneHu M3 KOMIUIEKCHOTO yMcia. [Ipumenenue
KOMIUIEKCHBIX YMCeIN JUIsl pelieHns (PU3NUEeCKUX U T€OMETPHUUECKHX 3a]1ad.

YpaBHeHNS U HEPABEHCTBA

CucremMa U COBOKYITHOCTb YPAaBHEHHMH M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U CHUCTEMBI-CIIEICTBHS.
PaBHOCHITBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHUH C IMOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTH.
PeleHne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIIEHUS MOKA3aTENbHbIX U JJOrapu(pMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI DPELIEHUS CUCTEM M COBOKYIIHOCTEH pAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MoKa3aTeIbHBIX U JIOTapU(PMUIECKUX ypaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4 U 3a1a4 U3
pa3IMyYHbIX o0JacTel HAyKH U peasIbHOM JKU3HU, MHTEPIPETaLus MOTYYEHHbBIX PE3yIbTaTOB.

DOyHKkUUM ¥ rpadpuku

['paduk komnozunuu ¢yHkuil. I'eomerpuueckne o0pa3bl ypaBHEHHI U HEPABEHCTB HAa KOOPAMHATHOMN
IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIUH, UX CBOHCTBA U TpaUKH.

['padmyeckue MeTOIbl pelieHHs] YpaBHEHHH U HepaBeHCTB. ['paduueckne MeToabl pelieHus 3ajad C
rapameTpamH.



Hcnonb3zoBanue rpadmkoB GYHKIHHN TSI UCCIIEIOBAHUS TIPOIIECCOB U 3aBUCHUMOCTEH, KOTOPBIE
BO3HUKAIOT MPH PEIICHUN 3379 U3 IPYTUX YUSOHBIX MPEAMETOB U PEATbHOM JKU3HH.
Havana maTeMaTH4ecKOro aHaJIu3a

[TpumeHneHre MPOU3BOAHON K UCCIIeJOBaHUIO (PYHKIIUNA HA MOHOTOHHOCTb M 9KCTpeMyMbl. Haxoxaenue
HauOOJIBIIET0 U HAUMEHBILIETO 3HAUEHUN HETPEPHIBHOW (PYHKIIMH Ha OTPE3KE.

[IpumMeHeHre MPOU3BOJHON /JIl HAXOKACHUS HAWIYUIIEro PEelIeHHs] B IPUKIAJAHBIX 3a1a4ax, s
OIpeieNICHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOT0 (pOpMYIIoN WiIH rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. [lepBooOpa3Hble 31eMEHTapHBIX (YHKLIHUH.
[TpaBuia HaXOXKACHUS IEPBOOOPA3HBIX.

HNuterpan. ['eomeTpuueckuii CMbICT MHTErpaja. BeryuciieHne onpeneneHHOro HHTerpaia mo gopmyie
Herorona—IJleitOnuna.

[Tpumenenne nHTErpaa A HaXOXKICHUS TUIOMAAeH TNIOCKUX (UTyp M 00BEMOB r€OMETPUYECKHX TEI.

[Tpumeps! pemennii quddepeHInaNbHbIX ypaBHEHHH. MaTeMaTHUeCKoe MOJICITUPOBAHUE PEaTbHBIX
MIPOLIECCOB ¢ TOMOIIBIO U PepeHITUATBHBIX YPaBHEHUIA.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(IO I'OAAM OBYYEHMUA)

10 kaacc (140 yacoB)

HasBanmue pasjena OcHoBHOE coepxkaHue pasjaesia OcHoBHBIE BH/IbI AeATeJIbHOCTH
(Ko1MYeCcTBO (Tembl) o0yyaromuxcs

4acoB)

MHoxecTBO MHoxecTBo, onepanuu HaJ | Mcnmosib30BaTh TEOPETUKO-MHOKECTBEHHBIM
JENUCTBUTEIIBHBIX MHOXXECTBAMH M WX  CBOMCTBA. | ammapar JyUisl OIMCAaHUs X014 PEIICHUS
YHUCEIL. Jwnarpammsl Olinepa—BeHHa. | MaTeMaTH4ECKUX 3a/1a4, a TAK)KE pealbHbIX
MHoOro4yieHsl. [Ipumenenue TEOPETUKO- | TTPOLECCOB U ABICHUM.

PannonansHbIe MHOXXECTBEHHOTr0  ammapara s | OnepupoBaTh NOHATUSIMM. PALlOHAIBHOE
ypaBHEHUS U penieHus 3a1ay. qKCc0, 0eCKOHEYHasl IepruogudecKas 1poob,
HEPaBEHCTBA. PaunonansHbie YHUCIIA. | IPOLEHTHI; UPPALMOHAIIBHOE U

Cucremsl OOBIKHOBEHHBIE U IECATUYHbIE JPOOH, | IEHCTBUTEIBHOE YHCIIO; MOAYJIb

JIMHENHBIX IIPOLICHTBHI, OECKOHEUHbIE | JEHCTBUTEIBLHOTO YUCIIA; HCMOJb30BATh ITH
ypaBHEHUH nepuoanydeckue Ipodu. [I[pumeHeHne | MOHITHUS IPU MPOBEACHUU PACCYKICHUN U
(28 9) npoOeit U MPOLIEHTOB JJIsl pEIleHUs | JA0Ka3aTesIbCTB, MPUMEHSITh Jpoou 1

MPUKJIAHBIX 3aa4.
JleficTBUTENIbHBIE YHCia.
PanuonaneHbple W UppaLIMOHAIBHBIE
yrcna. Apudmernyeckue omnepanuu ¢
JIEUCTBUTEIbHBIMU YKCIaMi. Moayib
JEHUCTBUTENIBHOIO  YUCIa W €ro
CBOMCTBA. [TpubnmxeHHbIE
BBIYMCIICHUS, TIPaBWJIA OKPYTJIEHUS,
NMPUKUIKA M  OLEHKa pe3yjbpTara
BBIYMCIICHH.

OCHOBHBIE METO/IbI PELICHHUS LIENbIX U
JIpOOHO-PAMOHAIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOTOUYJIEHBI OT OJHOMH
IepeMeHHON. JleneHue MHOrodseHa
Ha MHOTOWIEH ¢ ocTtarkoM. Teopema
besy. MHorouneHsl ¢ LEABIMH
koaurmentamu. Teopema Buera.
Pemienune cucrem TMHEMHBIX
ypaBHeHUM. MaTpuia CucTeMsl
JUHENHBIX ypaBHEeHUH. OnpenenuTens
MaTpHLbl 2X2, €ro reOMETPHUYECKUI

IIPOLIEHTHI AJIs PELIEHUS TPUKJIAJHbIX 3a7a4 13
Pa3JIMYHBIX OTPACIICH 3HAHUHN U peaIbHOMN
KU3HU.

Hcnoab3oBaTh NpUOINKEHHBIE BBIYHCICHUS,
IpaBWjia OKPYIJIEHUS, NPUKUAKY M OLIEHKY
pe3yJibTaTa BBIYMCICHUM.

IIpumeHsITH pazIUYHBIE METONbI pElIECHUs
paloOHaJIbHBIX U JApOOHO-pallMOHATIBHBIX
YpaBHEHHUI; a TAK’)KE€ METOJ] MHTEPBAJIOB MJIs
peIlIeHNs] HEPABEHCTB.

OnepupoBaThb NOHATHAMM: MHOTOYJIEH OT
OJIHOH NIEPEMEHHOM, €r0 KOPHU; NPUMEHATH
JIeJIeHe MHOTOUJIeHa HA MHOTOYJIEH C
ocTaTtkoM, Teopemy be3y u Teopemy Buera s
pelieHus 3aaad.

Onepuposarnb NOHATHSMM:
JIMHENHBIX YpaBHEHUH,
OTpeAeuTeNb MaTPUILIBI.
Hcnonb3oBaTh CBONCTBA ONpENENUTENs 2X2
JUTSL BBIYUCIICHUS €r0o 3HaYeHHsl, NPUMEHSTh
ONpeAeNuTeN s  pElIeHHUs  CUCTEMBbI

cucTeMa
MaTpHIIa,




CMBICJI M CBOMCTBA; BBIUNCIIEHHUE €TI0
3HAUEHUS; TPUMEHEHUE OIPEIETUTENS
JUTSL pEILIEHUS CUCTEMBbI JIMHEHHBIX
ypaBHEHUH. PellieHne npukiaaHbix
3a/1a4 ¢ IOMOILBIO CUCTEMBI
JIMHEHHBIX YpaBHECHUN

JIMHEUHBIX YPaBHCHUM.

MopenupoBaTh peaabHble CUTYalUH C
IIOMOILBIO CUCTEMBI INHEWHBIX YPABHEHUN,
HCCJIE0BATH [TIOCTPOCHHBIE MOJIEIIN C
IIOMOILBIO MaTPHIL U ONIPEIECIIUTEIICH,
HHTEPIPETHPOBATH I1I0JYYEHHBIN PE3yIbTaT

OyHKIMH U OyHK1us, ciocoObl 3a1aHus QyHKIUK. | OnepupoBaTh NOHATHAMU: QYHKIUS,
rpaduKu. B3anmuo oOpatHbie pyHKIIUH. crocoObI 3a1aHus (QYHKIIMH; B3aUMHO
Crenennas Kommnozumus ¢pynkuuit. ['padpux oOpartHbIe (QYHKIIMH, KOMIIO3UIHS (PYHKITHH,
¢byHKIus c HensiM | pyHKIUH. DIeMeHTapHbIe rpaduK QyHKIIUHN, 00IaCTh ONPEACICHUS 1
[10Ka3aTeleM npeoOpa3oBanus rpauKoB QYHKIMNA. | MHOXECTBO 3HAUCHUH (DyHKINHU, HYIH
(12 9) O06uacTh OIpeneneH st U MHOXKECTBO (byHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;
3HayeHudd pyHkuun. Hynu pyHkuuu. | nuHeitHas, KBaJgpaTUyHasi, APOOHO-INHEHHAS U
ITpoMexXyTKH 3HaKOIIOCTOSHCTBA. CTeneHHas QyHKIHH.
YeTHbIe M HEUSTHBIE (PYHKITUH. BoInoHATH dy1eMeHTapHbIE TPeoOpa3OBaHUS
[Tepuonuueckue QyHKIHIH. rpaduKoB (HyHKIIUHA.
ITpoMexyTKM MOHOTOHHOCTH 3HAaTh M yMeTh 10Ka3bIBATh YCTHOCTD UJIH
¢yHkunu. MakCUMyMBbl © MUHUMYMBI | HEYETHOCTD (DYHKITUH, IEPHOJHIHOCTD
¢ynkuuu. Haubosnpliee 1 HauMeHbl1ee | pyHKIUN, HAXOAUTD IIPOMEKYTKH
3HaueHue QyHKIUU Ha IPOMEXKYTKE. MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMBI 1
JluneliHasi, KBajpaTH4YHas W JIPOOHO-| MUHHUMYMBI (DyHKIMH, HanOoJbIIee U
AuHeWHass (yHKUMU. OJeMeHTapHOe| HauMeHbIlee 3HaYeHHEe (PYHKIUU Ha
UCCIIEJOBaHHE u [IOCTPOCHUE| TIPOMEXKYTKE.
rpaduKOB STUX QYHKITHH. ®opMyJIMPOBATH H WIIOCTPHUPOBATH
Cremenp C LeIbIM  IOKa3aTesIeM. | rpa)uyeckH CBONCTBA JIMHEHHOM,
bunom Hrrotona. KBaJApaTUYHOH, TPOOHO-IIMHEHHON 1
CreneHHas (yHKLUUS C HATypaJbHbIM | CTENEHHOHN (QyHKIMMA.
U LIeJbIM NToKa3aresneM. B¢ cBoiicTBa 1 | Beipaxkats GopmMynaMu 3aBUCUMOCTH MEXKIY
rpaduk BEITMYMHAMU.
3HaTh onpeneseHHe M CBOMCTBA CTEIIEHHU C
L[EJIBIM TT0Ka3aTesieM; MOAXOASIYI0 popMy
3aMyCy AEUCTBUTENbHBIX YHCEN JIJISl pEIICHUS
MPAKTUYECKUX 33/1a4 U IPEJICTABICHUSI JaHHBIX
Apudpmernueckuii | ApupMeTudecKuit KOpeHb | Popmy/IMpOBaTh, 3alUChIBATH B
KOpeHb N-0 HaTypaJbHOM  CTENEHM U €ro | CAMBOJIHYECKOH ¢opMe U UCIOJIB30BaTh
CTEIIECHH. CBOMCTBA. CBOMCTBA  KOpHA  N-OM  CTENEHH  JId
Wppanmonansueie | [IpeoOpazoBanus YHUCIIOBBIX | IPEOOPa30BaHUS BIPAKEHUM.
YpaBHEHUs BBIpAXEHMM, coxepkamux creneHd u | Haxopurs peleHust UPPaLMOHATIBHBIX
(18 9) KOpHU. YpPaBHEHUH C TOMOLIBIO  PaBHOCHUIIBHBIX
HppanuoHanpHele YPaBHEHHUS. | IEPEXOAOB  WJIHM  OCYHIECTBIIAA  IPOBEPKY
OcHoBHbIE METO/IbI pelieHus | KOpHeH.
MPPaLMOHATIBHBIX ypaBHeHui. | CTpouTh Tpaduk (QyHKIUM KOpHSA N-Oif
PaBHOCUIIBHBIE TIEPEXO0/Ibl B PEIICHUU | CTENEHU Kak 0OpaTHOM A QYHKIUHU CTENEHU
VPPALMOHATIbHBIX YPABHEHUH. C HaTypaJbHBIM IIOKAa3aTEIEM
CpoiictBa u Trpaduk KOpHS N-0oi
CTenmeHu Kak (yHKUUU oOpaTHOM
CTENEHM C HATYPAJIbHBIM [10KA3aTEIEM
[TokazarenbHas Crenenn c panroHanbHEIM | POPMYJIMPOBATH OIpedesIeHHe CTEIEHU C
GyHKIHS. MOKa3aTeseM U €€ CBOICTBa. palMOHAIBHBIM ITOKA3aTEIIEM.
ITokazarenbHble [Toka3zarenbHas GyHKLHMS, €€ CBOMCTBA | BhIMOMHAT ~ mpeoOpa3oBaHUS ~ YHCIIOBBIX
ypaBHEHUS u rpaduk. Mcrnonb3oBanue rpapuka | BbIpaXEeHHH,  COAEp)KallMX  CTENeHu ¢
(10 9) (byHKUIUY TSI pelIeHus] ypaBHEHUI. paloOHaIbHBIM [10KA3aTEIEM.

IToka3zaTenbHbIE
OcHOBHBIE METOJIBI
MOKAa3aTebHBIX YPaBHEHUN

YpaBHEHHS.
peLeHus

HUcnoab3oBarthk uHUPpPOBBLIE pecypehl I
MOCTpOeHUs rpaduka MmokazaTeIbHOU (PYHKITIH
Y U3yUYEHUS €€ CBOMCTB.




HaxoauTthb pemeHusi noka3aTelbHbBIX
ypaBHEHUU

Jlorapudmuaeckas | Jlorapudm uncna. CroiicTBa JaBaTh onpenesieHue jorapudma rcia;
GbyHKLHS. aorapudma. JlecaTuuHble U JECSATUYHOIO U HaTypaJIbHOTO JIorapudma.
Jlorapudmuueckue | HaTypalbHbIC JIOTapU(MBI. Hcnoab30BaTh CBOWCTBA JOTapU(pMOB IS
YpaBHEHHS [TpeoOpa3oBaHue BBIpaKEeHUI, npeoOpa3oBaHus JOrapUPMHUUECKUX
(18 u) CoJIepXKaIIuX JorapuMsl. BBIPOKCHHIA.
Jlorapudmmueckas QyHKIHS, €€ CrponTts rpaduk sorapupmMudeckoit GyHKIuu
cBoiicTBa u rpaduk. VMcrnonp3oBanue KaK 00paTHOM K MOKa3aTeIbHON 1
rpaduka QyHKIUH I PEIICHUS UCIOJIB30BaTh CBOICTBA JIorapu(pMUIECKOi
YpaBHEHH. (byHKUINY JUTS peLIeHns 3a/1a4.
Jlorapugmuueckue ypaBHEHHUS. Haxonute  pemieHus — jorapu(pMUUECKUX
OCHOBHBIE METOJIBI PELICHHS YpaBHEHHI C  TOMOIIbIO  PABHOCHIIBHBIX
JOrapu(pMHUUECKUX ypaBHEHUH. NEpexXOoA0B WM  OCYIIECTBIAS  IPOBEPKY
PaBHOCHIIBHBIE IEPEXObI B PELIEHUN | KOpHEH
JOrapu(pMHUECKUX YPaBHEHUH.
Tpuronomerpuueck | CUHYC, KOCUHYC, TAHT€HC U JlaBaThb onpe/eJieHHs1 CHHYca, KOCUHYCA,
e BBIPAXECHHUS ¥ KOTAHTEHC YHCJIOBOTO apryMEHTa. TaHTE€HCa ¥ KOTAHT€HCA YHCIOBOTO apryMEHTa;
YpaBHEHHS ApKCHHYC, apKKOCHHYC ¥ apKTaHTeHC | a TaKXKe apKCHHYca, apKKOCHHYCa U
(22 49) YHCIOBOrO apryMeHTa. apKTaHTeHca yHcJa.
Tpuronomerpudeckas OKpyKHOCTb, I[IpuMeHSATH OCHOBHBIE TPUTOHOMETPHYECKUE
OIpeieIeHUue TPUTOHOMETPUYECKHUX bopmyIbl Ui npeoOpa3oBaHuUs
(GyHKLUI YUCIIOBOIO apryMEHTa. TPUTOHOMETPHUECKUX BBIPAKEHUH.
OCHOBHBIE TPUTOHOMETPHUECKUE IIpumensiTe HOpMyIbl TPUTOHOMETPUHU IS
dbopmyisl. [IpeoOpa3zoBanue perieHus OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX BBIPAKEHUH. TPUTOHOMETPUUYECKUX YPABHEHU I
Perienue TpuroHoMeTpU4ECKUX
ypaBHEHUI
ITocnenosarensHoct| [locnenoBaTenbHOCTH, CLIOCOOBI OnepupoBarb NOHATHSIMU:
U ¥ IPOTPECCUU 3aJJaHHs TIOCIIEIOBATEIEHOCTEH. MOCJIEIOBATEIBHOCTh,  CHOCOOBI  3aJaHHs
(10 9) Meroa MaTeMaTH4eCKON MHIYKIUH. IIOCJIEI0BATEIbHOCTEM; MOHOTOHHBIE "
MOHOTOHHBIE U OrpaHUYCHHBIE OrpaHUYEHHBIE M0CJIe/I0BATENbHOCTH;
nocienoBaTenbHOCTU. Mctopus ucc1e10BaTh [0CJIEI0BATEIbHOCTH Ha

aHayM3a 0ECKOHEUHO MaJIbIX.
Apudmernueckasi 1 reoMeTpudecKas
POTPECCUH.

beckxoneuno yObIBaromas
reoMerpuueckas nporpeccud. Cymma

MOHOTOHHOCTb Y OTPAHUYEHHOCTb.
[TomyyaTs npencTaBiaeHue 00 OCHOBHBIX HEAX
aHaan3a 0ECKOHEYHO MaJlbIX.

JlaBaTp ompeaejieHue apuPMETHUECKOH U
r€OMETPUYECKON MPOTPECCHH.

OECKOHEUHO yObIBaromeil | /loka3pIBaTh CBONCTBA apU(PMETHUECKOH U
reOMETPUYECKON MIPOrPECCUU. | TEOMETPUUYECKOW  MPOrpeccUuu,  HaXOAWUTh
JIuHEeMHBIE W DKCIOHEHLMAIBHBINA | CyMMY WIEHOB IIPOTPECCHU, A TAKKE CYMMY
poct. Hucio e. YJIEHOB OECKOHEYHO yObIBaromiei
@opmyna  CIOXKHBIX  IPOLEHTOB. | FEOMETPUUECKOMN IPOTPECCHH.
Hcnonp3oBanne  mporpeccun  ans | Memoab3oBaTh Iporpeccun sl pelICHHUs
pelieHus peasIbHbIX 3aja4 | 3a7a4 NPUKJIAJHOIO XapakTep.
MPUKIIATHOTO XapaKTepa IIpumensTe GopMyy CIOXKHBIX HPOLEHTOB
JUIsl peIlIeHNUs 3a7a4 U3 PeabHON IPAKTUKU
HenpepriBabie HenpepriBuble  ¢pynkuun u  ux | OnepupoBarh NOHATUSIMH: byHKIMS
GyHKIUH. CBOIICTBa. Touka pa3pbiBa. | HEMIpEphIBHAsT Ha OTpe3Ke, TOYKa pa3pbiBa
IIponsBonHas AcumnroTrel  rpadukoB  QyHKIMHA. | GYHKIMH, ACUMITOTA rpaduka GyHKIUH.
(20 9) CaoticTBa ¢QyHKIMI HenpepbIBHBIX Ha | [IpumeHATH CBOMCTBA HETIPEPBIBHBIX

oTpe3ke. MeToa HHTEPBAIOB  JIsS
peuieHuss HepaBeHCTB. lIpumeneHue
CBOMCTB HENpepbIBHBIX (YHKIUI IS
penieHus 3a1a4.

GyHKIUH 15 pelieHus 3a1ay.

OnepupoBaTh NOHATHSAMM: TIEPBAsI U BTOpas
IIPOU3BOHBIE byHKIUY; MOHUMATh
¢buznyeckuif U TEOMETPUYECKUH  CMBICT




ITepBast u BTOpas MpOU3BOIHBIE
byakuun. OnpenencHue,
reoOMEeTpUYECKUi 1 (PU3nIecKuii
CMBICJT TPOU3BOJAHON. Y paBHEHHE
KacaTeJbHOH K rpaduKy QyHKIUH.
[Tpon3BoiHBIE BIIEMEHTAPHBIX
¢ynkuuit. [IponsBoaHas cymMMsl,
IIPOU3BENICHUS, YACTHOTO U
KOMITO3UITNH (DYHKIIUN

MIPOU3BOTHOM; 3aMuchIBaTh ypaBHEHHUE
KacaTeJIbHOM.

BbrunciasTs IIPOU3BOIHBIE CYMMBI,
MIPOU3BE/ICHHUS, YACTHOTO M CIIOKHOHN ()yHKITHH.
H3yuatb MIPOU3BOHBIC AJIEMEHTaPHbBIX
byHKINH.

Hcnoan3oBarh reOMETPUYECKUI u

(bu3nUecKuil CMBICI IPOU3BOIHON TSt
peuieHus 3a1a4y

[ToBTOpEHME,
000011IeHHE,
CUCTEMaTHU3aLIUA
3HaHuit (2 9)

OcHOBHBIE TTOHATHS Kypca anreOpsl u
HavaJl MaTeMaTudeckoro ananm3a 10
KJjacca, 000011IeHNE 51
cHUCTeMaTH3aIMs 3HaHUH

HpI/IMeHHTb OCHOBHBIC IIOHATHUSA KypcCa
aﬂre6p1>1 N HadaJl MareéMaTH4YC€CKOIro aHaJiu3a
OJid pCHICHUA 3aJdad H3 peaJILHOfI KHU3HU H
APYrux MKOJBHBIX IPEAMETOB

11 xkaacc (140 yacoB)

Ha3Banue pa3geina OcHOBHOe coepxaHme pa3aena OcHoBHBIE BHUBI JeITeJIbHOCTH

(KOIMYeCTBO (Tembl) o0yuarouuxcst

4acoB)

HccnenoBanue [Ipumenenue MIPOU3BOTHOM kK | CTpouth rpaduk KOMIO3UIMU (PYHKIHA C

byHKIUH C | HCClIeqOBaHUIO byHKIUI Ha | IOMOIIBIO AJIEMEHTApPHOTO HCCJIECIOBAHUS U

ITOMOIIBIO MOHOTOHHOCTh W JKCTPEMYMBI. | CBOMCTB KOMIIO3UIIUH.

MIPOU3BOTHOM Haxoxaenne HauOOJIBIIETO u | CTpouTh reoMeTpudecKre o0paspl ypaBHEHUHN U

(24 ) HAUMEHBIIIETO 3Ha4YeHUs | HEPABEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.
HerpepbiBHON (yHKIMK Ha oTpe3ke. | Mcmosb3oBaTh pOU3BOAHYIO AJA
[IpuMeHeHnre  MPOM3BOAHOM  jjis | MCClenoBaHUA (DYHKIMM Ha MOHOTOHHOCTH M

HAXO0XJACHHUS HAWIy4lIero peleHUs
B MNPUKIATHBIX  3ajavax, i
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUs
nporecca, 3alaHHOro (opMyIoi Uiu
rpaduKoM.

Komnozunus byHKLUI.
I'eomeTprueckue 006pasbl ypaBHEHHM
U HEPAaBEHCTB HAa KOOPAMHATHOMN
IUIOCKOCTH

SKCTPEMYMBI;  HAXOAUThb  HauOosblliee U
HauMeEHbIlIee 3HaYeHHs] (PYHKLIHUU HEMpepbhIBHON
Ha OTPE3KE;

Ctpouts rpaduku (QyHKIHA Ha OCHOBAaHUU
IIPOBEJCHHOTO UCCIIEIOBaHUS.

Hcnonb3oBaTh NPOM3BOAHYIO [UISI HAXOXKIECHUS
HAWIY4Ilero peuieHus B MPUKIAJHBIX, B TOM
quCiie COLMAIbHO-DKOHOMMUECKHUX, 3a7adax, s
OTpe/ieNIeHUs] CKOPOCTU M YCKOpPEHUs Ipoliecca,
3aJJaHHOTO (POPMYJION MM IpadUKOM.
IMosyuyaTrs mnpeacraBjeHHe O NPUMEHEHUU
MPOU3BOAHON B Pa3JIMYHBIX OTPACIAX 3HAHUHN

IlepBooOpazHass
HHTETpaI
(12 9)

[TepBooOpazHasi, OCHOBHOE CBOMCTBO
nepBooOpaszHeiX.  [lepBooOpa3Hble
aneMeHTapHbIX (pyHkuuid. IlpaBuna
HaXO0XXJICHUS EPBOOOPA3HBIX.
HNHurerpan. I'eomeTrprudeckuil CMbICI
HMHTETpaa. Brruucnenune
ONpPEAENCHHOIO  HWHTErpaja Mo
dhopmyne Hetotona-Jleitoaua.
IIpumenenune UHTETpasa JUISL
HaXOXACHUS IUIOIIAJEH IUIOCKHUX
¢buryp u 0o6bEMOB T€OMETPHUUECKUX
TeN.

IIpumepsl peLICHUI
b depeHInaIbHbIX YPaBHEHUH.

OnepupoBaTh NOHATHAMM: I1IEPBOOOPA3HAS U
omnpeneneHHblil uaTerpain. Haxoaurs
NepBOOOpA3HbIE 3JIEMEHTAPHBIX PYHKIMH 1
BBIUUCIIATH MHTErpall o ¢popmyse HeroToHa —
JleiibHuna.

Haxoautp momaau miockux Guryp u o0bEMbI
TEJ C IOMOIIbIO ONPENIETICHHOTO HHTETpaa.
3HAKOMHTHBCSI C MaTeMaTHYECKUM
MOJIETUPOBAaHUEM Ha IIpUMepe
muddepeHIMaTbHBIX YpaBHEHUH.

ITosryyaTrs,  mpexncraBieHME O  3HAUEHUU
BBEJICHUS! TIOHATHUS UHTErpajia B Pa3BUTUU
MaTEMaTUKH

I'pacduxu
TPUTOHOMETPUUYECKHUX
GbyHKIHI.

Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TpaduKu.

OTt60p KOpHei

Hcnoab3oBath uu(ppoBbIe pecypesl Uit
MOCTPOEHUS TPaPUKOB TPUTOHOMETPUUECKHUX
(GYHKIIUY U U3YYEHUSI UX CBOMCTB.




TpuronomeTpuuecku

TPUTOHOMETPUYECKUX YPAaBHEHHUM C

Pemiate TpUrOHOMETPUYECKUE YPAaBHEHUS W

€ HEpaBEHCTBA MTOMOLUIBIO TPUTOHOMETPUYECKOHM | OCYHIECTBIATh OTOOp KOpPHEH ¢ IMOMOUIbIO
(16 u) OKPY>KHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue TpuroHoMmerpuyeckux | Ilpumensite  (GopMynbl TpPUTOHOMETPUM IS
HEpPaBEHCTB pelieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb3oBath nugposbie pecypebl i
IIOCTPOCHMS U MCCIIEI0BAHUS I'papUKOB
byHKIMMA
HppaunonanbHeie, OcHoBHbIE METOJIbI pemieHus | IlpuMeHdaTs  CBOMCTBAa  IOKAa3aTeIbHOM W
[H0Ka3aTeJIbHbIC U [IO0Ka3aTeIbHbIX U JIOTapu(MUUECKUX | JorapupMUUeckol  (QyHKIMH K  peIIeHUIo
norapupMUUecKue HEPABEHCTB. [10Ka3aTeNIbHbIX U JorapupMHUUECKUX
HepaBeHCTB (24 1) OcHoOBHBIE METO/IbI pEIIeHUs | HEPaBEHCTB.
UppalMOHAIIbHBIX HEPABEHCTB. O0ocHOBATBH PABHOCUJIBHOCTD IIEPEXOIOB.
I'padpuueckue meronst pemieHus | PemaThb uppamuoHaibHbIC HEPABEHCTBA.

HUPPALMOHAIIBHBIX, [10KA3aTEIbHBIX U
Jorapu(MHUUECKUX YpaBHEHUH U

Hcnoab3oBate  rpaduveckue  METOIbl U
CBOWMCTBA  BXOAALIMX B  ypaBHEHHE MWIH

HEPABEHCTB HEpPaBEHCTBO (DYHKIMH A7l pELICHUs 3aJa4n
KommekcHsie uncna | KomiuiekcHsle yucna. | OnepupoBaTh NOHATHAMH: KOMILIEKCHOE
(10 1) Anrebpanueckas Y | YUCIIO U MHOXECTBO KOMIUIEKCHBIX YHCEIL.
TPUTOHOMETPUYECKAs ¢opmsbl | [TpeacTaBasITh KOMIUICKCHBIC YHCIIA B
3alMCH KOMIUIEKCHOT'O YHUCIIA. anreOpanyeckoi 1 TPUrOHOMETPUYECKOM
Apudmernyeckne  omepaunu ¢ | popme. BeimoaHsTe apudmernyeckne

KOMIUIEKCHBIMU YHUCIIAMHU.
N300pakeHre KOMIUIEKCHBIX YHCE
Ha KOOPJAWHATHOMU IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOIO YHCIIA.
[IpuMeHeHHEe KOMIUIEKCHBIX YHUCEeN
Ui peuieHus  (QU3MYECKHX U
reOMEeTPUUYECKUX 3a7a4

oIrepanuy C HUMU.
M300paxkars  KOMIUIEKCHBIE
KOOPJAMHATHOM IUIOCKOCTH.
I[Ipumensts popmyny MyaBpa u monydarb
IIPEACTABIICHUE O KOPHAX N-OM CTEIIECHU U3
KOMIUIEKCHOTO YUCJIa. 3HAKOMHUTBCH C
IIpUMEpaMH MPUMEHEHNSI KOMIUJIEKCHBIX YU CET
JUIS PEIIEHUs] TeOMETPUYECKUX U (PU3HMUECKUX
3a1a4

qucia Ha

Harypanbnsie u
LeNIbIe YNCIa

HarypainbHble u niensie yucia.
[IpuMeHeHne NpU3HAKOB AEIUMOCTH

OnepupoBaTh MNOHATHAMM. HATypalbHOE U
L[€JIO€ YHMCII0, MHOKECTBO HATYPAIbHBIX YHCEI.

(10 u) uensix yucen, HOJ wu HOK, | Ucnoab30BaTh NPU3HAKH JCIUMOCTH LETBIX
OCTaTKOB IO MOJIYJIIO, AJITOPUTMA yucen, octatku o moayito; HOJl 1 HOK
EBknupa nams  pemieHuss 3a7ad B | HATypaJbHBIX YMCeN; anroputM EBkinuaa nms
LIEJIBIX YHUCIIaX peleHus 3a/1a4.
3anuceIBaTh HaTypaJIbHbIC YHUCIIA B PA3TUYHBIX
TO3UITMOHHBIX CUCTEMAaX CUUCIICHUSI
Cucremsl Cucrema 1 COBOKYNHOCTh ypaBHeHUH.| OnepupoBaTh NOHATHAMU: CUCTEMA U
palMOHAIBHBIX, PaBHOCHITBHBIE CUCTEMBI M CUCTEMBI- | COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB;
HppaLMOHATIbHBIX CJIEACTBUS. pELIEHHE CUCTEMBI UJIM COBOKYITHOCTH;
MMOKa3aTeIbHBIX 1 OCHOBHBIE METO/BI PEICHUS] CUCTEM | PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUS.
norapuMUIECKUX Y COBOKYITHOCTEH palliOHaIbHBIX, HaxoauTp pelieHus CUCTEM U COBOKYITHOCTEN
YpaBHEHUU WPPAIMOHATIbHBIX, OKA3aTEBHBIX U | IEJIBIX PAIIMOHAIBHBIX, HPPAIIMOHAIBHBIX,
(12 9) norapuMUYECKUX ypaBHEHUH. MOKA3aTeNbHBIX U JIOTAPU(PMUIECKIX ypaBHEHUI
[IpuMeHeHne ypaBHEHUN, CUCTEM U | U HEPaBEHCTB.
HEPaBEHCTB K pemienuto | IIpuMeHATH cCTEMbI YpaBHEHH K PEIIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3 TEKCTOBBIX 33J]a4 U3 pa3INuHbIX o0JacTen
Pa3IUYHBIX 00JIaCTe HAyKU U 3HAHUU U peaJibHOU JKU3HU;
peanbHON JKH3HH, WHTEPIIPETAIHs | HHTEPIPEeTHPOBATH IIOJY4YEHHBIE PEIICHHUS.
MOJIYYEHHBIX PE3YJbTaTOB Hcnoan3oBath b poBBIE PECYPCHI
3amauu ¢ PaunonanesHble, ppanuoHaibHbIE, Bu16upaTs cioco6 peiieHus paroHaIbHbIX,

napaMeTpamu

MOKa3aTeIbHBIE, JIoTapu(PMUIecKre

HppauOHaJIbHBIX, ITOKA3aTCIIbHBIX,




(16 1)

Y TPUTOHOMETPUYECKHUE YPABHEHHS,
HEPaBEHCTBA U CUCTEMBI C
rnapameTpamH.

[Toctpoenue u ucciegoBanue
MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYallUil C MOMOIIbIO YPAaBHCHUH,
CHUCTEM ypaBHEHUH U HEPABEHCTB C
rnapameTpamu

JOrapu(PMHUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUH ¥ HEPABEHCTB, COJCPIKAIINX MOIYIIH
Y [1apaMeTphl

IIpumensTes rpaduyueckue ¥ aHATUTHYECKHUE
METOABI JUIsl PEIICHUs YPAaBHEHUNM U HEPABEHCTB
C IapamMeTpamMH, a TakXe HCCIeJOBaHHE
(GYyHKIMH METOaMU MaTeMaTHYeCKOro aHalu3a.
Ctpoutrs W WCCJIEA0BATH MaTEMAaTHYECKHE
MOZCIIN PCAJIbHBIX CI/ITyaL[I/Iﬁ C IIOMOIIBIO
YpPaBHEHUI, HEPABEHCTB U CUCTEM C
napamMeTpamu

[ToBTOpEHME,
000011IeHHE,
CUCTEMaTHU3aLUA
3Hanuii (16 1)

OCHOBHBIE TOHSATHS ¥  METOIBI
Kypca, 00001IeHHE u
cucTeMaTu3auus 3HaHUI

MoaeaupoBaTh peajibHbIC CUTYaIlUU Ha S3bIKE
anreOphbl, COCTABJIATDH BHIPAKCHUS, YPABHEHUS,
HEPaBEHCTBA M UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
MCCJIE0BATH [TOCTPOCHHBIC MOJICIIH C
MCIIOJIb30BaHUEM arrapara anreOpsl.
IpumeHsATh QYHKIMU U1 MOJACTUPOBAHUS U
UCCJICIOBAaHMS PEATTbHBIX TPOLIECCOB.

Pemiath npukiagHbie 331a49H, B TOM YHCIIE
COIMATIbHO-9KOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeJCTBaMH aIreOpbl U
MaTeMaTU4eCKOr0 aHaIn3a

Ioypounoe mnanupoanue AJICEBPA u nHayajna matemaTndyeckoro anaausa, 10 knace

Ne Hama Tema ypoka
n/n | lInan | @axm
MHo:xecTBO ieificTBUTEJbHBIX Ynce. MHOro4ieHbl. PanmonajbHble ypaBHeHUs] 1 HEPaBeHCTBA.
CucreMbl JTMHEHHBIX ypaBHeHMIl - 28 yacoB
1 MHO03€ecTBO, Ollepaliii HaJ MHOKECTBAMHU U UX CBOMCTBA
2 Huarpammsl Disiepa - Benna
3 [IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOT O anmnapara Jijisl pelieHus 3a1a4
4 Pammonanbueie uncia
5 OOBIKHOBEHHBIE U JACCATUYHBIC APOOH
6 [TponeHTHI
7 beckoHeuHble nepruogudecKke Jpoou
8 [Ipumenenue npoOeit M MPOLEHTOB ISl peLlIeHUs IPUKIIAJAHbIX 3a7a4
9 JleicTBUTENBHBIC YHCIIA
10 PanroHnanbHble U HppallMOHAJIbHBIE YHCIIA
11 ApudmeTrrueckue onepamnyu ¢ JeHCTBUTENbHBIMY YHCIaMH
12 Mopynp 1eCTBUTENBHOIO YHCIa U €T0 CBOMCTBA
13 [IpuOnauxeHHbBIE BEIYKCICHMS, TPABHIIA OKPYTJICHUS
14 [Ipukuaka 1 orieHKa pe3yJIbTaTa BEIYMCICHAN
15 Koumponvnasa paooma Nel no meme «Payuonanvnvie ypagHenus u
nepasencmea. Cucmembol TUHEHUHBIX YPAGHEHUTI)
16 OCHOBHBIE METO/BI PELICHMS LIETBIX YPAaBHEHUIN
17 OcHOBHBIE METO/IBI PEIIEHUS IPOOHO-PAIIOHANIBHBIX YpaBHEHUN
18 OCHOBHbBIE METO/IbI PEIIEHUS LENbIX U APOOHO-PAIIMOHATBHBIX HEPABEHCTB
19 MHorousneHs! OT OJHON IepeMEHHOMN. JleneHne MHOTO4WIeHa Ha MHOTOWIEH C
OCTaTKOM
20 Teopema besy
21 MHorouieHs! ¢ nenbiMu kodpdunmuentamu. Teopema Buera
22 Pelrenne cucreM JIMHEWHBIX YPaBHEHUN




23

Martpuia cucTeMsl JINHEWHBIX YPaBHEHUU

24 Onpenenurtenb MAaTPUIIBI 2X2, €r0 TEOMETPUUYECKUN CMBICIT U CBOMCTBA

25 Brruucnenue 3HaYCHUS ONIPEACTUTEIS

26 [Ipumenenue onpeneauTens s pelieHus CHCTEMbI TUHEIHHBIX YpaBHEHUN

27 Pemenue npukiiaiHbIx 33124 ¢ IOMOLIBIO CUCTEMBI JIMHEWHBIX YPABHEHUI

28 Koumponvnasa paooma No2 no meme « MHuoscecmeo oeiicmeumenbHvlx
yucen. Muozounenvi»

@dyukuun v rpapukn. CteneHHas GyHKIHS ¢ HeJbIM NMOKa3aTeseM - 12 yacoB

1 Crioco6s1 3aganus Gynkiuu. B3anmuo odpatabie pyHkimu. KoMosuims
byHKIHIA.

2 I'paduk pyHKIIMH. DIeMeHTapHBIC TpeoOpa3oBaHus rpaduKoB GyHKITHI

3 OO6nacth onpeneneHrs 1 MHOYKECTBO 3HaYCHUH (QYHKIIUH

4 Hynu ¢pynkumu. [IpoMexxyTku 3HaKOIOCTOSIHCTBA

5 UetHbie 1 HeueTHBIC QyHKIMH. [lepuoaudeckue GyHKIUN

6 [IpomexyTkr MOHOTOHHOCTH (PyHKIIMU. MakCUMyMbl © MUHUMYMBI () yHKLIUU

7 Haubomnpiiee n HanMeHbIee 3Ha4YeHNE PYHKIUU HA IPOMEKYTKE

8 Jluneitnas u kBaapaTHuuHas GyHKIIUU. DIIEMEHTapHOE UCCIICIOBAaHUE U
rpaduku QyHKIMA

9 JpoOHo-nuHeliHas GyHKIHUU. DIEMEHTapHOE UCCIIeI0BaHNuE U rpaduK 3THX
byHKIUH

10 Crenens ¢ nenbim nokaszarenem. bunom Hprotona

11 Crenennas GyHKIHUS ¢ HATypaJIbHBIM U LIETBIM MTOKa3aTesneM. E¢ cBoiicTBa 1
rpaduk

12 Konmponvnaa pavoma Ne3 no meme « Dynkyuu u paguxu

Apudmerndeckuii KopeHb N-oii crenenu. UppanuonanbHble ypaBHeHus - 18 yacos

1 ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTETIEHU U €r0 CBOWCTBA

2 [IpeoOpa3oBaHUs YUCITOBBIX BBIPAKEHHM, COEPKAIINX CTEIICHU

3 BbiHeceHre MHOXKUTENS U3-T10/] 3HAKa KOPHSI

4 BHeceHnne MHOXUTENS 0] 3HAK KOPHS

5 Coxkpatienue npo0eit, coiepKaiux paguKasl

6 [Ipeobpa3oBanue HPPALIMOHATBHBIX BBIPAKEHHA

7 [ToBTOpeHue Mo TeMe «ApupMeTHIecKrii KOpeHb N-HOW CTETIEHM»

8 Konumponvnas paboma Ne4d no meme «Apugpmemuueckuit kopeno N-oi
cmeneHu)

9 WppanmoHansHbie ypaBHEHHS

10 O06nacTh JOMYCTUMBIX 3HAYSHHUH UPPAIMOHATLHOTO YPAaBHEHUS

11 OcHOBHBIE METO/IBI PEIICHUS UPPAIIMOHAIBHBIX YpaBHEHUN

12 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUH UPPAIIMOHATILHBIX YPaBHEHUN

13 AJTOPUTM pelIeHUs UpPAIlHOHATBHBIX YpaBHEHUN

14 Pemmenue upparoHaibHbIX YpaBHEHUN

15 Pemenue upparoHaibHbIX YpaBHEHUN

16 CsoiicTBa 1 rpaduK KOpHs N-0# cTeneHu Kak (yHKIIUN 0OpaTHOW CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeIeM

17 [ToBTOpenue no teme «MppannoHaabHble ypaBHEHU»

18 Konmponvnas pavboma Ne5 no meme «HUppayuonanvnsie ypagnenusn»

IMoka3arenbHas pynkuus. [loka3zarenbHble ypapHeHus - 10 yacoB

1 Cremnens ¢ palmOHAILHBIM TTOKA3aTeNIeM U €€ CBOMCTBA

2 [TokazarenbHas pyHKLMS, €€ CBOWCTBA U Ipaduk

3 Hcnonk3oBanue rpaduika GyHKINU I peUISHHs ypaBHEHUI

4 [TokazarenpHbIC YypaBHEHHUS

5 OcHOBHBIE METO/IbI PEILICHNUS TOKA3aTEIbHBIX YpaBHEHUI

6 [IpuBenenue ob6enx yacTeil ypaBHEHUS K OJHOMY OCHOBAHHUIO




7 BriHecenue o011ero MHOKHTEINS 32 CKOOKY

8 MeTto/ 3aMeHbI IEpeMEHHON B TOKa3aTENIbHBIX YPAaBHEHUAX

9 MeTo ITOYWIEHHOTO IEJIEHUS

10 Koumponvnas paooma Neb6 no meme «Ilokazamenvnas pynxyus.
Ilokazamenvnvle ypagnenus

Jlorapudmuueckas ¢pynkuusi. Jlorapupmudeckue ypapHeHus - 18 yacon

1 Jlorapudm yncna
. OCHOBHBIE METO/BI peLICHUS JOTapUPMUUECKUX YPABHEHUH.

2 CoiicTBa norapudma

3 JlecsaTuaHbIe Torapru MBI

4 Harypanbnblie norapudmsr

5 [IpeobOpaszoBaHue BEIPAKEHHH, COAECPIKAIINX JIOTapUPMBI

6 Jlorapudmuueckas GyHKIIUS, €¢ CBONCTBA U Ipaduk

7 Hcnonp3oBanue rpaduka QyHKIUH 1J1s1 pEIICHUs ypaBHEHUH

8 OyHKIMOHATBHO-TpadUIECKUI METO/] pEIICHUs YpaBHEHUI

9 Konumponvnas paboma Ne7 no meme «/Iozapugpmuueckan gpynxyusn»

10 Jlorapudmuueckue ypaBHEHHS

11 PaBHOCUIIbHBIE ITEPEXO/ABI B PEILIEHUH JIOTaPU(PMUUECKUX ypaBHEHUI

12 Pemrenue ypaBHeHU M0 onpeeeHUIO Jjorapudpma

13 Mertoa MOTeHITUPOBAHUS

14 Meron BBeicHUS HOBOW IIEPEMEHHOMN

15 MeTton norapupmMupoBaHus

16 [Tepexo kK HOBOMY OCHOBAHHIO

17 Pemenue norapupmMuyeckux ypaBHeHUN

18 Konumponvnas pavoma Ne8 no meme «/Iozapugpmuueckue ypagnenusn»

Tpuronomerpuveckne BoIpaskeHUs M YpaBHeHHs - 22 yaca

1 Cunyc, KOCMHYC YMCJIOBOTO apTyMEHTa

2 TaHreHc u KOTAaHr€HC YUCIOBOTO ApryMEHTa

3 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC YHCIOBOIO apryMeHTa

4 Tpuronomerpryeckas OKpyKHOCTb, OIPEIEIIEHNE TPUTOHOMETPHUUECKUX
(GyHKIMN YUCIOBOTO apryMeHTa

3) OCHOBHbIE TPUTOHOMETPUUECKUE TOXKIECTBA

6 DopmyJIbl IBOMHOTO yriia

7 @DopMysbl TOHWKEHUS CTENIEHU

8 @®opMyIIbl TOJOBHHHOTO YTIIa

9 DopMyITBI CyMMBI QPTYMEHTOB

10 DopMyJsIbl CyMMbI (PYHKIIHIMA

11 ®opmyibl npou3BeaeHUs QyHKINN

12 [IpeoOpa3oBanre TPUTOHOMETPUUECKUX BBIPAXKEHUH C IOMOIIIbIO (hopMyIt

13 Konumponvnas paboma Ne9 no meme « Tpuzonomempuueckue 6blpaxceHus)

14 Pemenne ypaBHenus COSX = a

15 Pemrenue ypaBHeHus Sinx = a

16 Pemenue ypaBHeHui tgx = a, Ctgx = a

17 Meron 3ameHbI IepeMEHHON

18 YpaBHEHHsI, CBOAAIIUECS K KBAAPATHBIM YPaBHEHUSM

19 Mertoa paznoXeHUs: Ha MHOKHUTEIN

20 OnHOpOIHBIE TPUTOHOMETPUYECKHIE YPAaBHEHUS

21 Perienue TpUroHOMETPUYECKUX YpaBHEHHIH

22 Konmponvnaa paboma Nel) no meme «Tpuzonomempuueckue
Ypasnuenusn»n

IMocnenoBaTesbHOCTH U porpeccun - 10 yacos
1 ‘ | [TocnenoBaTenbHOCTH, CTIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEH




Mertox MaTeMaTHYECKOM MHAYKIIUU

MOHOTOHHBIE U OTpaHUYCHHBIC ITOCJICA0OBATCIbHOCTHU

Apudmerndeckas 1 reOMETpHUECKas TPOTPECCHU

beckoneuno Y6BIBaI-OH_[a$I TCOMETPHUYICCKAA ITPOrpeCcCus

CymMa OeCKOHEYHO YOBIBAIOIICH T€OMETPUUYECKON IPOTPECCHH

JIMHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Yucno e

®opmyJia CI0KHBIX MPOLEHTOB

OOINOOOBWIN

Vcrionp30BaHue MPOrpecCcuyl ISl PEIICHUS PEaTbHBIX 33124 IPUKIIIHOTO
Xapakrepa

-
o

Konmponvnaa paboma Nell no meme «llocnedosamenvnocmu u
npozpeccuuy

HenpepobiBubie pynknun. Ilponzsognas - 20 yacos

1 HenpepsiBHbIC QyHKIIMU U UX CBOKCcTBA. Touka pa3pbiBa

2 AcumnToTsl rpadukoB GyHKIHNA. CBOMCTBA (YHKIIMI HEMPEPHIBHBIX Ha
OTpE3Ke

MeTton HHTCPBAJIOB IS pCIICHUSA HCPABCHCTB

[IpumeHeHue CBOMCTB HEMPEPBIBHBIX (DYHKIUH JIJIs pEIIeHUs 3aa4

[lepBas u BTOpas mpou3BOAHbBIE (HYHKIIUU

AJ'IFOpI/ITM HaxXOoXJICHUA HpOHSBOI[HOﬁ

®opmynbl audepeHInpoBaHUs

3
4
5
6 Onpenenenue, reoOMETPUIECKHUN U PU3NYECKUI CMBICI TPON3BOAHON
7
8
9

[IpousBonHas creneHHOM HyHKIIUU

10 [Ipou3BoiHbIE 2TIEMEHTAPHBIX (PYHKIIHUN
11 Brruncnenmne npou3BOJHBIX AI€MEHTAPHBIX (YHKITUI
12 [IponsBoHas cyMMbl QyHKIUN
13 [IpousBoaHas mpon3BeaeHUSA D YHKIUT
14 [IpousBoHas YaCTHOTO (PYHKIIHIA
15 [IpousBoaHas KOMIIO3UIIUHU (PYHKIUN
16 [ToHsiTHE M BHIYHCIIEHUE TPOU3BOIHOM N-TO MOPSAIKA
17 JuddepennupoBanue cinoxHONU QyHKIIUU
18 VYpaBHeHUe KacaTelbHOH K rpaguKy QyHKIMH
19 VYpaBHeHUeE KacaTenbHOH K rpaduKy QyHKIMH
20 Konumponvnas paboma Nel2 no meme «Henpepbvignvie pynkyuu.
Ilpouszeoonasn»
IloBTOpeHue, 06001eHNE, CHCTEMATH3ALMSA 3HAHMIL - 2 yaca
1 Pemrennst TpHroHOMETPUYECKUX YPaBHEHUI
2 Cucremaru3zanus 3SHAaHHI

IHoypounoe miianupoBanue AJICEBPA u Hayana maTemaTu4eckoro aHajaunsa, 11 kiace

Ne Jama Tema ypoka
n/n | Ilnan \ Daxkm

HccaenoBanue GpyHKImii ¢ NOMOUILI0 MPOU3BOAHOI - 24 yaca

[ToBTopenue. opmysl AU pepeHInpOBaAHUS

[TpaBuna nuddepernupoBanms

[IpumeneHne Npon3BOAHOM K HCCIEI0OBAaHUIO (PYHKIIMM HAa MOHOTOHHOCTh

[IpumeneHne Npon3BOAHOM K UCCIIEIOBAaHUIO PYHKIIMIA HA SKCTPEMYMBI

DKCcTpeMyMbl PYHKIINU

Boruncnenue skcTpeMyMoB (pyHKIIMH

[TpumeneHne nponu3BOIHOMN 1 JOKA3aTEIbCTBA TOXK/IECTB U HEPABEHCTB

[Toctpoenue rpadukoB GpyHKIMH

OO NOO OB W N -

Uccnenoanue GpyHKIMU 1 mocTpoeHue rpaduka QyHKIUU

[EY
o

Cas3p Mex [y rpadukoM GyHKIMH U TpadKOM €€ IPOU3BOIHOM




11 Haubonpiiee 1 HauMeHbIlee 3HaYeHUS PYHKIIUU HA TPOMEKYTKE
12 3amaun Ha OTHICKAaHUE HAaUOOJIBIINX ¥ HAMMEHBIINX 3HAYCHU BETUYNH
13 Pemrenue 3aa4 Ha HaX 0K AeHNE HAMOOIBINNX U HAMMEHBIIINX 3HAYEHUH
14 [IpuMeHeHne mpoU3BOAHON K UCCIICIOBAHUIO (PYHKITUH
15 Koumponvnasa paooma Nel no meme «HMccneoosanue pynxkyuii ¢
HOMOUBIO NPOU3BOOHOIL)
16 [IpuMeHeHne npoU3BOAHOM JJI HAXOKACHUSI HAWITYUIIEro pEeeHUs B
MPUKJIAIHBIX 33/1a4axX
17 [IpuMeHeHne NPOU3BOJHON B PELLICHUN 3a]1a4
18 [IpumeHneHne Npou3BOAHON ISl HAXO0XKIEHNS HAUTYYIIETO PEILICHUS IS
oTpezieNIeHUs] CKOPOCTH Mpoliecca, 3a1aHHOr0 GopMyIIoi niH rpadukoM
19 [IpumeHneHne MporU3BOIHON JUIsl HAXOXKIACHHSI HAWITYUILEro PEIEHUs AJIs
OTIpeJIeNIeHUs] YCKOPEHUS IIpoIiecca, 3a1aHHOr0 (hOpMYIION MU rpad KoM
20 Kommnosunus ¢yHKImi
21 I'eomerprueckue 00pa3bl ypaBHEHHH HAa KOOPAUHATHOH MIIOCKOCTH
22 I'eomeTpuueckue 06pa3bl HEPAaBEHCTB HA KOOPAMHATHOM MJIOCKOCTH
23 [ToBTOpenue mo teme «MccnenoBanue PyHKIUN C TOMOLIBIO POU3BOIHON
24 Konmponvnaa paboma Ne2 no meme «Hccnedosanue pynxkyuii ¢
HOMOUBIO NPOU3BOOHOIL)
IlepBooOpa3Hasi u mHTErpaJj - 12 yacon
1 [TepBooOpaznas
2 OcHOBHOE CBOMCTBO MEPBOOOPA3HBIX
3 [lepBooOpa3Hbie 371EMEHTAPHBIX (PYHKIIMMA
4 [IpaBuia HaX 0K IEHUS IEPBOOOPA3HBIX
5 Wuterpan. ['eomerpudeckuii cMbICI HHTETpaja
6 Brruncnenue onpeaeneHHoro naterpaia no popmyine Hetotona-Jleiibnuma
7 [IpumMeHeHne nHTEerpaa Uit HaX 0 ACHUS TUIOMAACH TUIOCKUX QUTyp
8 [Ipumenenue uHTErpaa Iy HaXOXKACHUSI 00BEMOB FEOMETPHUUECKUX TET
9 ITpumeps! pemennii tudpdepeHanIbHbIX YpaBHEHHH
10 MatemaTnueckoe MOAEINPOBAHNUE PEATbHBIX IIPOLIECCOB € TOMOIIIBIO
g depeHIMaTbHBIX ypaBHEHUN
11 [ToBTOpenue mo Teme «IlepBooOpa3Has u HHTETpa»
12 Koumponvnasa paooma Ne2no meme «Illepsooopaznas u unmezpan»
I'pa¢guxu Tpuronomerprnyeckux pyHkumii. Tpuronomerpuyeckue HepapeHcTBa - 16 yacos
1 Tpuronomerpuyeckue pyHKINH, UX CBOMCTBA U rpapuKu
2 CaoiicTBa 1 rpaduK GyHKIUHU Y = COSX
3 CaoticTBa 1 rpaduk GyHKIMHU Y = SINX
4 I'paduku pynxmuii y = tgx, y = ctgx
3) Pemenuie TpuroHOMeTpUYECKUX YPAaBHEHUN € TOMOIIBIO TpauKOB
6 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C TOMOIIbIO Tpaduka
7 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUN METOAOM repedopa
8 OT100p KOpHEW TPUTOHOMETPUUYECKUX YPAaBHEHUH TBOMHBIM HEPABEHCTBOM
9 OT60p KOpHEN TPUTOHOMETPUUECKHX YPABHEHUH C TOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
10 Tpuronomerpruyeckue HepaBeHCTBA
11 Mertoas! pereHre TPUrOHOMETPUYECKUX HEPABEHCTB
12 Pemenue TpuroHoMeTpUYECKUX HEPABEHCTB
13 Perienue TpUroHOMeTpUIECKUX HEPABEHCTB IpaduuecKu
14 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB
15 [ToBTOpenue no Teme «I'paduku TPUrOHOMETPUUYECKUX (HYHKIUI.
TpuroHomeTpruyeckue HEpaBEHCTBAY
16 Koumponvnasa paooma Ne3no meme «I pagpuxu mpuzonomempuueckux

¢ynxyuii. Tpuzconomempuueckue Hepagencmeay




praunonaﬂbnble, noxka3saTeJbHbIC U JIOFapI/I(l)MI/I‘ICCKI/Ie HE€PaBC€HCTBA - 24 yaca

[Ipocreiimme nokas3aTeyIbHbIC HEPABEHCTBA

CBeJieHHe MT0Ka3aTeIbHOT0 HEPAaBEHCTBA K IPOCTeiemMy

Merto/1 BBeZIeHUsI HOBOM MEpEeMEHHOM

Paznoxxenue Ha MHOXKUTEIIH

CBeI[eHI/Ie K paBHOCHHBHOfI COBOKYITHOCTH

Meroa parmoHaiM3anuy (3aMmeHa MHOKHUTEICH )

I'paduueckue MeTOBI peIIeHHs MTOKa3aTeIbHBIX YPAaBHEHUI 1 HEPABECHCTB

[Ipocreiimue norapupmMudeckue HepaBeHCTBA

OONO|OIBAIW NP

.HOl"apI/I(l)MI/I‘IeCKI/IC HCPAaBCHCTBA, CBOJAIIUCCA K HpOCTGﬁH.IHM

[EY
o

Meron 3ameHBI IEpEMEHHON

[
[

.HOFapI/I(I)MI/I‘IGCKI/Ie HCPaBCHCTBA, CBOAAIINCCA K pallMOHAJIbHBIM

=
N

Jlorapugmuueckie HepaBeHCTBA, COJIEpIKaIUe IEPEMEHHYIO B OCHOBAaHUU
norapupma

13

Merto nHTEpBaIOB

14

I'paduueckuii MmeTos pemeHus JJorapu(pMUIECKIX YpaBHEHUI U HEPABEHCTB

15

HppanmonanbHble HEpAaBEHCTBA CTAHJAPTHOIO BU1A

16

Meropn nepexojia K paBHOCWJIBHON CUCTEME

17

JpobHo-uppanroHanbHbIe HEPABEHCTBA

18

Meron 3ameHBbl IEpEMEHHON

19

HppanmoHanbHble HEpAaBEHCTBA CMEIIAHHOTO TUIIA

20

Wpparnmonanbhble JorapudMuyecKkrie HepaBeHCTBA

21

YMHOXKEHHE HA COHpSDKéHHOC

22

Merto nHTEpBaIOB

23

I'paduueckuii MeTo pereHIs UPPaMOHATIBHBIX YPABHEHUH U HEPABEHCTB

24

Koumponvnasa paooma Nedno meme «Uppayuonanvusvie, nokazamevHole
u 02apumuuecKkue HepageHcmea)

Kommiekcupie yncia - 10 yacos

[loHsATHE KOMILJIEKCHOTO YHCIIa

Anrebpanyeckast popma 3aMcH KOMIUIEKCHOTO Yncia

ApudmeTrrueckue onepariu ¢ KOMIJIEKCHBIMU YHCIIaMU

ApI/I(I)MeTI/ILIeCKI/Ie onepanru ¢ KOMIUICKCHBIMU YU CJIaMHA

TpI/IFOHOMCTpI/I‘IeCKaH (I)opMa 3alluCU KOMIIJICKCHOI'O YrCJjia

I/I306pa)KeHI/Ie KOMIIJICKCHBIX YHUCCJI Ha KOOpI[I/IHaTHOI\/’I INJIOCKOCTH

®opmyna Myaspa

KOpHI/I N-0i1 CTeNeHU U3 KOMIUIEKCHOT'O YHCIa

OON OO BAWIN -

HpI/IMeHCHI/Ie KOMIUJICKCHBIX YU CCII UIsl pCHICHUA (l)I/I3I/I‘IeCKI/IX 151
TCOMCTPHUYCCKUX 3a1a4

=
o

Koumponvnasa paooma Ne5no meme «Komnnexcuwie uucna»

HatypaibHble u neJiblie ynciaa - 10 yacos

Harypanbssle u niensle yncia

HpI/I3HaK JACITUMOCTH L CIBIX YUCCIT

HpI/IMeHCHI/IC IMMPU3HAKOB ACITIUMOCTH LICIIbIX YU CCII

[Tpumenenne HOJl u HOK nnst pemienus 3aaa4 B LEJIBIX YHCIIAX

BrranciaeHne ocTaTkoB 110 MOAYJIO JJI pCHICHUA 3a/1a4 B LCJIbIX YUCIaX

HpI/IMeHeHI/Ie OCTAaTKOB IO MOAYJIIO AJid PEIICHU 3a/1a4 B LCJIbIX YHUCIaX

Aunroput™m EBKinia

HpI/IMeHCHI/IC aAJIropuTMa EBxnupa mis peHiCHUs 3aaa4 B ICJIbIX YUCIIAX

OO NOO|OBWINF-

IToBTOpenue no teme «HaTypanbHbIE U LIEJIBIE YK CITAY

[EY
o

Konumponvnas paboma Nebno meme «Hamypanvuvie u yenvie uucia»

CucreMbl paHOHATBHBIX, HPPALMOHAIBHBIX MOKA3aTebHbIX U JJOrapupMUYecCKHX YPABHEHUH —

12 gyacoB




Cucrema 1 COBOKYITHOCTh ypaBHEHUI

PaBHOCHIIBHEBIE CHCTEMBI U CHCTEMBI-CJICACTBHUA

OcHOBHBIE METO/IbI PEILIEHUSI CUCTEM PAI[MOHATILHBIX YpaBHEHH

OcHOBHBIE METO/IbI PEILICHUSI COBOKYITHOCTEH pallMOHaIbHBIX YpaBHEHUN

OAHOpOHBIE CUCTEMBI YPaBHEHUN

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM UPPALIMOHAIBHBIX YPAaBHEHUN

OCHOBHBIE METO/IbI PELIEHUSI COBOKYITHOCTEN HPPaLlMOHAIBHBIX YPaBHEHUM

OcCHOBHBIE MCTOJBI PCUHICHUA CUCTEM ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

O ONOO OB W N -

OCHOBHBIE METO/IbI PELLIEHUS COBOKYITHOCTEH [TOKA3aTENbHbIX YPaBHEHUN

OCHOBHBIE METOBI PEIICHUS CUCTEM JIOTapU(PMUIECKUX YPAaBHECHHUNA

OcHOBHBIE METO/IBI PELICHUSI COBOKYITHOCTEH JorapupMUUecKux ypaBHEHHH

Koumponvnasa paooma Ne7no meme «Cucmemol payuoHaibHulXx,
UPPAYUOHAILHBIX NOKA3AMEIbHBIX U J102APUPMULECKUX YPAGHEH UL

3agauyu ¢ napamerpamu - 16 yacon

PanvoHanbHbIE ypaBHEHHUs ¢ TapaMETPAMHU

Panmonansnubie HCPABCHCTBA C IIapaMCTpaMn

PannonanbHbBIE CUCTEMEI C mapamMeTpamMu

HppaumonanbHble ypaBHEHHUs ¢ TapaMeTpaMu

WppatmonaibHbI HEPABEHCTBA C [TapaMeTpaMu

HppanmoHanbHbIe CUCTEMBI C TapaMeTpamMu

[Toka3zaTenbHble ypaBHEHUS C lTapaMeTpamMu

[lokazarenbHble HEpAaBEHCTBA C MapaMeTpaMu

OO NOO|OBIW DN -

[lokazarenabHblEe CUCTEMBI C TApAMETPaMU

=
o

Jlorapudmuueckre ypaBHEHUS ¢ TapaMeTpaMu

[
[

JlorapudmMuueckre HEpaBEHCTBA C MapaMeTpaMu

[EY
N

Jlorapudmuueckre CUCTEMBI ¢ TapaMeTpaMu

[EY
w

TpuroHomeTpuuecKkue ypaBHEHHUs € IapaMeTpaMu

[EEN
SN

Tpuronomerpruyeckue HepaBeHCTBA C TapaMeTpaMu

=
(€]

TpI/IFOHOMeTpI/I‘IeCKI/IC CHUCTCMBI C ITapaMETpaMu

[EY
»

Konumponvnas paboma Ne7no meme «3adauu c napamempamu

IHoBTOp

eHue, 00001eHNe, CHCTEeMATH3 AU 3HAHUH - 16 yacoB

ApI/I(I)MeTI/ILICCKI/Ie onepanuu C JEHCTBUTEIILHBIMU YU CIIAMH

Pemenue 1poOHO-paniMoHaIbHBIX YpaBHEHUN

DnemMeHTapHOoe UcclieloBaHUE U rpaduku pyHKINN

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHH, COEPKALIUX CTENIEHU U KOPHU

Pemenue nppanioHaIbHBIX YpaBHEHHI

OCHOBHBIE METO/IbI PEILIEHNUS OKA3aTEIbHBIX YpaBHEHUI

Pemenue norapudpmMuyeckux ypaBHeHUN

[IpeoOpazoBanye TPUTOHOMETPUUECKHUX BBIPAKEHUI
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Pemrenne TpuroHOMeTpUYECKUX ypaBHEHUI

[EY
o

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHI
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Boruncnenue npou3BOJHBIX AI€MEHTAPHBIX (YHKIUI

[EY
N

[IpumeHeHne NpoN3BOAHOM K UCCIIETOBAHUIO (PYHKIIUU
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[Ipumenenue uHTErpasa sl HaX0XKICHUS IO MI0CKUX GUryp
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Ilpomesrccymounas ammecmayus. Hmozosas konmponvnas paooma (Ne§)
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AHanu3 pe3ynbTaToB KOHTPOJIBHOU padoThI
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CucreMaTusaius 3HaHUH




