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IHHOACHUTEJIBHASA 3AIIMCKA
PaGouas nmporpamma 1o npeamery «Anredpa U Hadalla MaTeMaTHIeckoro anamu3ay st 10-11
KJIACCOB COCTaBJIEHA HA OCHOBE:!
o denepanbHOTO TOCyAapCTBEHHOIO 00pa30BaTENLHOTO CTaHIApPTa OCHOBHOTO OOILIEro
oOpa3zoBaHMs, YTBEP)KICHHOTO TIpPHKa3oM MUHHUCTEPCTBA MpocBemeHus Poccuiickoin
@eneparun ot 31 mag 2021 r. Ne287 (3apeructpupoBaH MUHHCTEPCTBOM IOCTULIMU
Poccutiickoit ®eneparuu S urons 2021 r. peructparuonabiii Ne64101);
o [Ipukaza MunuctepctBa npocsemienusi Poccuiickoin @enepanun ot 18.07.2022 Ne568
«O BHeCeHWHM W3MEHEHHWH B (QenepajbHBIl TOCYZapCTBEHHBIH 0Opa30BaTENbHBIA CTAaHAAPT
OCHOBHOTO 001Iero oOpa3oBaHHUs, YTBEPXKAECHHBIH NMpUKa3oM MUHHCTEPCTBA MPOCBELICHUS
Poccuiickoit @eneparuu ot 31 mast 2021 1. No287x;
o IIpuxaza MunucrepctBa npocsenieHus Poccuiickoit @enepanun ot 18.05.2023 r. Ne370
«O06 ytBepxknaeHun (denepanbHO  00pa30BaTENBHOW MPOrpaMMbl  OCHOBHOTO  OOIIEro
o0Opa3oBaHU;
o [Ipuxaza Munucrepcra npocseuieHust Poccuiickoit ®@enepauun ot 09.10.2024 Ne 704
"O BHECEHMM M3MEHEHMH B HEKOTOpble MpHKa3bl MUHHUCTEpPCTBa MpocBelieHus Poccuiickoi
@eneparun, Kacarommuecs (eaeparbHbIX 00pa30BaTENBHBIX MPOrpaMM HadalbHOTO OOMIETO
o0Opa3oBaHMs, OCHOBHOTO o00miero oOpa3oBaHusi M cpeaHero oobmero obpasoBaHus”
(3apeructpuponan 11.02.2025 Ne 81220);
o Konuenmun pa3ButHs MareMaTHueckoro oOpaszoBaHust B Poccuiickoit ®epeparnmn

(YTBepxkaena pacnopspkenueM I[IpaBurensctBa Poccuiickoit ®enepanun ot 24 nexadbps 2013
r. No 2506-p)

VYuebHblii Kypc «Anrebpa W Hayajga MaTEMaTHYECKOTO aHalW3a» SBISICTCS OJHUM W3
HanOoJiee 3HAYMMBIX B TMPOTpaMME CpPEIHEro OOIIero oOpa3oBaHUs, IMOCKOIBKY, C OJHOU
CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAIbHYIO 0a3y [UIsi HM3y4eHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMUPYET JOTHYECKOe M aOCTPAKTHOE MBIIIICHHE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHsSI HH()OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUM, CIIOBECHOCTH U JpyruX JUCHMIUIMH. B pamkax paHHoro yudeGHOro Kypca
oOydaromiyecss OBJQJCBAIOT yHHUBEPCAJbHBIM SI3bIKOM COBPEMEHHOH HayKu, KOTopas
dbopMyIUpyeT CBOM JOCTHKEHHS B MATeMaTUIECKOU hopme.

VY4eOHblil Kypc anreOpsl U Hadall MaTEMaTHYECKOIO aHaJIM3a 3aKja/JbIBa€T OCHOBY JUIS
YCHEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKU, XUMHUH, OWUOJOrMHM, TOHUMAHHUS OCHOBHBIX
TEHACHIIMNA Pa3BUTHS IKOHOMUKH M OOIIECTBEHHOW J>XU3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IHM(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIB30BATh UX IS
nanpHeimero oOpa3oBaHMST W B TOBCETHEBHOM KM3HH. B TO Ke BpeMs OBJaieHHUe
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKUHUSMHU aireOpbl 1 MaTeMaTUYeCKOro aHajau3a
pa3BUBaeT yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JI0Ka3bIBAaTh
YTBEP)KJACHHS C TOMOILBI0 MHAYKIMH U PAcCy’KAaTh ACTyKTHBHO, UCHOJIB30BaTh 000OIICHNE U
KOHKPETH3aIMi0, a0CTparupoBaHWE W AaHAJIOTHIO, (OPMHPYET KpPEaTHMBHOE W KPUTHUYECKOE
MBIIUICHHE.

B xone usydenuss yueOHOro Kypca «Anrebpa M Hauajga MaTEMAaTHYECKOTO aHaIH3a»
oOyyaromuecs: TMOJy4aloT HOBBIM ONBIT pEIIeHUS NPHUKIATHBIX 3a]a4, CaMOCTOSTEIHLHOIO
MIOCTPOEHUS MaTeMaTHYECKHX MOJIEJEe peanbHbIX CUTyallUid, MHTEPIPETALHUU IOJYyYEHHBIX
pelIeHNi, 3HAaKOMSTCS ¢ MPUMEepaMi MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKE U
HCKYCCTBE, C BBIIAIOIIMMHUCS MATEMAaTHYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VYueOHbIll Kypc 007a7aeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN
peanusyercs Kak depe3 ydeOHbIM Marepuas, crnocoOCTByOLUN (HOPMUPOBAHUIO HAYYHOTO



MHUpPOBO33pEHHUS, TaK MW dYepe3 coenudpuky yueOHOM  JAeATeNnbHOCTH, Tpedyrouen
NPOJIOJDKUTEIBHON  KOHIICHTPAlMM ~ BHHUMAHUS, CaMOCTOSITENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHBIN pe3yJIbTarT.

B ocHoBe Meronuku oOydeHus anrebpe M HavajgaM MaTEeMaTHYeCKOro aHaln3a JISKUT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4YEHUSI.

B ctpykType yuebHoro Kypca «Anredpa u Hagaja MaTeMaTHYECKOTO aHAJIN3a» BBIICICHBI
CJIEIYIOUINE COAEPKATEIbHO-METOJUUeCKUe JIUHUU: «Yucina u BblUMCICHUA», «DYHKUUU U
rpadukn», «YpaBHEHHs U HepaBeHCTBay, «Hauana MaTeMaTuueckoro aHaan3a», « MHOXeCTBa U
Joruka». Bce OCHOBHBIE cOIEp)KaTeIbHO-METOAWYECKHE JHHUU H3Y4YaloTCsl Ha MPOTSHKEHUH
JBYX JIeT oOydYeHHsI Ha YpOBHE CPEJHEro OOIIero oO0pa3oBaHMs, €CTECTBEHHO IOIOIHSSA IPYT
Jpyra M TOCTENEHHO HAaChIIIasCh HOBBIMU TeMaMH U pas3znenaMu. JlaHHbI y4eOHBIH Kypc
SBISICTCS MHTETPAaTHUBHBIM, IIOCKOJbKY O0OBEAMHSET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTHYeCKUX TUCLMIUIMH, TaKHX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTHYECKHH aHau3,
TEOpHsI MHOXKECTB, MaTeMaTHyeckas Jorumka u npyrue. [lo Mepe Toro kak oOydaromruecs
OBJIaIeBalOT BcE Oojiee MIMPOKMM MaTEMaTHYECKUM amlmaparoM, Y HHUX IOCIEA0BaTEIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJeNb peaJbHON
CUTYyalluM, MPUMEHATh 3HAHHS, MOJIYYCHHBIE NPU HM3YYEHHH Y4eOHOro Kypca, Uil peLIeHHUs
CaMOCTOSITENIbHO CQOPMYIMPOBAHHOW MAaTEeMAaTHYECKOM 3aqadd, a 3aTeM WHTEPIPETHPOBATH
CBOM OTBET.

ConepxxaTenpHo-MeToANYeCcKass  JMHUA  «Yucina M BBIYMCIEHHS)»  3aBepLIAeT
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOpOE ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO 00miero obOpasoBanusi. Ha ypoBHe cpemHero oOmiero oOpazoBaHHs 0coboe
BHUMaHUE yjemseTcs (OpMHUPOBAHUIO HAaBBIKOB PAI[MOHAJIBHBIX BBIUMCIICHUH, BKIIOUYAIOIIUX B
ce0s MCIOJIb30BaHME PA3IMUHBIX (JOPM 3alUCH YHCa, YMEHHUE JAejaTh MPUKUAKY, BBIIOIHAThH
npuOIMKEHHBIE BHIYMCIICHUS, OLIEHUBATh YUCIIOBBIE BBIPAXKEHUS, padOTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYarOIIMMCS MHOKECTBA HATYPaJbHBIX, IENIBIX, PAllMOHAIBHBIX U
JEHCTBUTENLHBIX YHCEN JOTIOTHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4HCel. B KaXaoMm W3 3TuX
MHOXECTB paCCMaTPHUBAIOTCS CBOMCTBEHHBIE €My CIEIU(PHUECKUE 3aaUl U ONEpaLuu: AeJICHUE
HAlleJIO, ONEepUPOBAaHME OCTAaTKaMM Ha MHOMKECTBE LEJIBIX YHCeNl, Oco0ble CBOICTBa
palMoOHANBHBIX U MPPALMOHANBHBIX YUCEN, apu(MeTHUYeCKUe ONEepaIiy, a TaKKe H3BIICUCHHUE
KOpHSl ~ HAaTypaJbHOW CTETIIEHW Ha  MHOXECTBE KOMIUICKCHBIX 4YHcel.  bmaromaps
IIOCJIEIOBATEIBHOMY ~ PAaCIIMpPEHHIO Kpyra MCIOJB3yeMbIX YHCE U 3HAKOMCTBY C
BO3MOXKHOCTSIMM UX MIPUMEHEHUS JJIS PELICHUs PA3InYHbIX 3a7a4 (POpMUPYETCsl MPECTaBICHUE
0 €JIMHCTBE MaTEMAaTHKH KaK HayKH U €€ poJid B IIOCTPOCHUH MOJIETIeH peaJbHOro MHUpa, LIMPOKO
UCIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIUSl.

JIuHus «YpaBHEHUS M HEPAaBEHCTBA» pPEAJM3yeTcs Ha NMPOTSHKEHUU BCero oOyueHMs Ha
YpOBHE cpegHero ooOmiero oOpa3oBaHUs, IOCKOJIbKY B KaxaoM pasaene IIporpaMmel
IPEIYyCMOTPEHO pEIIeHHEe COOTBETCTBYIONIIMX 3ajad. B pesynprare oOyuaromyecs OBIIAICBAIOT
pa3IMYHBIMM  METOJAaMHU  PEHICHUS PalUMOHANBHBIX, HMPPALUOHAIBHBIX, IOKa3aTEIbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUYECKHX YpaBHEHUH, HEPABEHCTB U CUCTEM, a TaKXKe 3ajad,
cojepxamux napamerpsl. [losydueHHbIE yMEHMs HIMPOKO MCIOJB3YIOTCS HPU HCCIEI0BaHUU
(GYHKIMH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUH MPUKIIAJAHBIX 337a4 U 33aJ]a4 Ha HaXOXKACHUE
HanOOJIBIINX W HAUMEHBINNX 3HaueHN (yHKumu. JlaHHas copeprkaTelibHas JTMHUS BKIIOUACT B
cebs1 Tarke (OPMHUPOBAHME YMEHHU BBITIOJNHATH Pacy€Thl MO ¢opMmysaM, MpeoOpa3oBaHUS
paLMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAXKEHHUH, a TakKe BbIpaKEHUH,
colepXalux creneHu u Jorapudmel. braromaps wm3ydeHuro anreOpamyeckoro marepuana



NPOMCXOOUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIICHHUS
oOyyaromuxcsi, GOPMHUPYIOTCS HABBIKM JIEAYKTUBHBIX PACCYKICHHUH, pabOTHI ¢ CHMBOJBHBIMA
(dopmaMu, IpeACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE UHCTPYMEHTHI AJIsl PeLICHUs MPAKTUUYECKUX U €CTECTBEHHO-
Hay4HBIX 3aj]a4, HarJIsSAHO AEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK s3bIKa HayKH.

CopepxarenbHo-MeToanyeckas JUHUS «DyHKIUU U IpaduKm» TECHO NEpEeIUieTaeTcs ¢
IpYTUMH  JIMHUSAMH ~ y4e0HOro  Kypca, IIOCKOJIbKY B KAaKOM-TO  CMbICIE — 3aJaéT
NOCIIEA0BATENbHOCTh  M3YYEHHs  Marepuana. [I3yuyeHue  CTENEHHOH, I0Ka3aTeIbHOM,
JOrapu(pMHUUECKON U TPUTOHOMETPUUIECKHX (PYHKIMI, MX CBOMCTB M IpauKOB, UCIIOIb30BaHUE
GyHKOMI [y pemieHusl 3aa4 M3 JIpYruxX y4eOHbIX NPEAMETOB U peajbHOW JKU3HHU TECHO
CBA3aHO KaK C MaTeMaTU4YECKUM AHAIU30M, TaK U C PEIICHUEM YpaBHEHUHN M HepaBeHCTB. llpn
9TOM OosblIOe BHUMAaHUE YJAenseTcss (OpPMHUPOBAHUIO YMEHHs BbIpaxarb (HopMyJamMH
3aBUCUMOCTH MEXIY Pa3IUYHbIMU BEIMYMHAMHU, UCCIENIOBATh MONyYeHHbIE (PYHKLUHU, CTPOUTDH
ux rpaduku. Marepuan STOHM coAep)KaTEJbHON JMHMM HAleJIeH Ha pa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJIIOIIMX BBbIPaXXaTh 3aBUCUMOCTH MEX]y BEJIMYMHAMHU B pa3iavuHON (opme:
aHaJUTUYECKOH, rpaduueckoil u cinoBecHoM. Ero wusyueHwe crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  O0OOIIEHHMIO W  KOHKpPETH3allHH,
HCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas mHusA «Hagana mMaTeMaTHyecKOro aHaan3ay MO3BOJIAET CYIIECTBEHHO
paclIMpUTh KPYyT KaKk MaTeMaTHMYECKUX, TaK M NMPHUKIATHBIX 3a/1a4, JOCTYIHBIX 00yJaromumcs,
TaK KaK y HHUX IOSIBIISIETCSI BO3MOXXHOCTb CTPOUTH I'padMKU CIOXKHBIX (PYHKIUH, ONpeaensiTh ux
HauOObIINE U HAUMEHBIINE 3HAYEHUS, BBIYUCISTH IJIOMAAN QUIYp U OOBEMBI TeJl, HAXOAUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHasg coAepKaTellbHas JIMHHAA OTKPBIBACT HOBBIE
BO3MO)XHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKMX MOJEIEH peajabHBbIX CHUTyaluid, I03BOJSET
HaxXOAWTh HAWIy4lllee pPEUICHHE B IPHUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DPKOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTHYECKOTO aHalHM3a CIIOCOOCTBYET pPAa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-JIOTUYECKOTO W KPEaTUBHOTO MBIIIICHHS, ()OPMHUPOBAHUIO YMEHHN
pacno3HaBaTh MPOSABICHHS 3aKOHOB MaTeMaTHKHU B HayKe, TEXHUKE U HcKyccTBe. O0yyaromuecs
Y3HAIOT O BBIJAIOUIUXCS Pe3yJIbTaTax, MOJyYEHHBIX B XOJ€ Pa3BUTH MaTEMATUKHU KaK HAyKH, U
00 UX aBTOpax.

ConepxaTenpHO-MeToANYecKast JHHUSA «MHOXKECTBa M JIOTHKa» BKIIOYaeT B ceOs
JJIEMEHTBl TCOPUM MHOXKECTB M MAaTEMaTU4YECKOM JIOTMKH. TeO0peTHKO-MHOKECTBEHHBIE
NpECTaBICHNUs MPOHU3BIBAIOT BECh KypC IIKOJBbHOW MaTeMAaTUKU W IpeularaloT Haubosee
YHHUBEPCAIbHBIN S3bIK, OOBEIMHSIOMMN BCE pa3feibl MaTeMAaTUKU U €€ TMPHIOKEHHH, OHH
CBS3BIBAIOT Pa3Hble MATEMAaTUUYECKUE TUCLUUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BQXHO JlaTh BO3MOXKHOCTh OOydarolleMycCsi MOHHUMAaTb TEOPETUKO-MHOXKECTBEHHBIN A3BIK
COBPEMEHHOM MaTeMaTHKUW M HCIIONb30BaThb €ro Ul BBIPAXKEHUS CBOMX MbICiel. Jpyrum
BaXHBIM IIPU3HAKOM MaTE€MaTHKU KaK HayKH cIeAyeT MpPU3HATh CBOMCTBEHHYIO €l CTPOrocTh
00OCHOBaHMH M CJI€JOBaHHE OMNPEACIEHHBIM IpPaBUJIaM IOCTPOEHMSI JOKAa3aTeNIbCTB.
3HaKOMCTBO C 3JIEMEHTaMM MaTeMaTHYeCKOH JIOTMKH CIIOCOOCTBYET Pa3BUTUIO JIOTMUYECKOIO
MBILIEHUsS] 00y4aromuXcs, NO3BOISET UM CTPOMTh CBOM PACCYXJIEHHUS Ha OCHOBE JIOTHUECKUX
npaBui, GOPMUPYET HABBIKM KPUTHUUYECKOTO MBIIIICHHS.

B yueOHOM Kypce «Anrebpa W Hayala MaTeMaTHYECKOTO aHAIN3a» TPUCYTCTBYIOT
OCHOBBl ~ MaTe€MaTHYeCKOIO  MOJAEIMPOBAHUSA,  KOTOpbIE  IpPHU3BaHbl  CIIOCOOCTBOBATH
(OpPMHPOBAHUIO HABBIKOB IOCTPOCHMS MoOJENEH pealbHbIX CHUTyallMid, HCCIENOBaHMUSA ITHX
MoJiesiell C TOMONIbIO ammapara anreOpbl M MaTeMaTH4eCKOTO aHajiu3a, WHTepHpeTaluu



MOJIYYEHHBIX pe3yJbTaToOB. Takue 3aJaHus BIUIETEHbl B KaXXIbIM W3 Pa3[eioB IPOrpamMMBbI,
MIOCKOJIBKY BECh MaTepuaj y4eOHOro Kypca MIMPOKO HCIIONB3YETCS U PEIICHHs PHKIATHBIX
3amau. [lpu pemeHnu peadbHBIX MPAKTHUECKHX 3a4ad  0OydYarollvecs pa3BUBAIOT
HaOIOIaTEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BaTh
aHaJOTHI0, 0000IIaTh M KOHKPETH3MPOBaTh IpodiiemMy. JleaTenbHOCTh M0 (OPMHPOBAHUIO
HAaBBIKOB PEILIECHUs MPUKIAIHBIX 33]1a4 OPraHU3yeTCs B MPOLIECCE U3YyUEHUS! BCEX TEM YyUeOHOro
Kypca «Anredpa 1 Hayana MaTeMaTHYECKOrO aHAIIU3ay.

Ha uzydenue yueGHOTO Kypca « Anredpa 1 Hayajia MaTeMaTUYECKOTO aHalIN3a» OTBOIUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 uwaca B Henemwo), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIEINIO).

BocnurarenbHbIii KOMIOHEHT YPOYHOU ACATEIHHOCTH Pabodeil mporpaMMbl BOCTIMTAHHS
MAOY COI Ne9 oTpakeH B KaJleHAAPHO — TEMATHYECKOM IUIAHUPOBAaHWU B MyHKTE «Tema
YpOKay.

COJEPKAHUE OBYYEHUA
10 KJIACC

Yucia 1 BbIYUCICHUSA

Pannonanbubpie yncna. OObIKHOBEHHBIE W JCCATHYHBIE APOOU, MPOICHTHI, OECKOHEUHBIE
nepuoanueckue n1podu. [lpumenenue nqpoodei 1 MpOICHTOB IS PEIICHUS IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciei 3HAHUW U pEeAJIbHOM KU3HH.

JetictButenbHble uncia. ParmoHanbHBIE M HUppallMOHANbHBIE Ynciia. ApudmeTndyeckue
ONepalMy C JEUCTBUTENIbHBIMUA 4YHUCIaMU. MOJylib AEHCTBUTENBHOTO YHUCIA U €r0 CBOMCTBA.
[MpubnuxE€HHbIE BBIUMCICHHS, TpaBUiIa OKPYTJEHUS, NPUKHIKA M OIEHKAa pe3yibTara
BBIYMCIICHHI.

Crenens ¢ menbiM nokasareneM. bunom Herotona. Mcnionb3oBanue moaxoAsiieit gopmMbl
3alUCH ACUCTBUTENBHBIX YHCEI ISl PEIIECHUs MPAKTUUECKUX 3a/1a4 U MIPEACTABICHUS TAHHBIX.

Apudmerndeckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €T0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKAa3aTeJIeM.

Jlorapudwm yucna. Cpoiicta norapudma. JlecsiTHuHbIE U HATypaTbHbBIE JIOTaPUPMBL.

CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOTO aprymeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHI€HC YHUCIIOBOIO apryMEeHTa.

YpaBHeHHsI 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE MpPeoOpa3oBaHUA. YPaBHEHHE, KOPEHb YpPaBHEHMS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUs-ciencTBUsI. HepaBeHCTBO, pellieHue HepaBeHCTBA.

OCHOBHBIE METO/JIbI PEIICHUS IEJIBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHU U HEPABEHCTB.
MHorowiensl OT OJHOM IEpeMEHHOM. JleneHue MHOrodjseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorounensl ¢ niensivMu kodddunrentamu. Teopema Buera.

[IpeoOpazoBanHms YUCIOBBIX BBIPAXKEHHH, COACPIKAIIUX CTENIEHU U KOPHH.

Uppammonanbupie  ypaBHeHHs. OCHOBHBIE METOIBI  PEHICHUS  HPPAUOHATBHBIX
YpaBHEHUH.

[Toka3aTenbHble ypaBHEHUs1. OCHOBHBIE METO/IbI PEILICHHUS [TOKA3aTEIbHBIX YPABHEHUI.

[IpeobpazoBanue BeIpaKEHHA, COACPIKALINX JIOTAPU(MBI.



Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOABI PEIICHHUS JIOrapu(PpMHUUYECKUX
YPaBHEHUH.

OcHoBHBIE TpUroHOMeTpHueckre (opmyibl. [IpeoOpazoBaHMe TPUTOHOMETPUUYECKHX
BBIpaXCHUI. Pelenne TpuroHoMeTpu4ecKiX ypaBHEHUH.

Pewmienne cucrem JMHEHMHBIX ypaBHEHUU. Marpuua CHCTEMbl JUHEHHBIX YPaBHEHHM.
Onpenenurens MaTpuilbl 2X2, €ro reOMETPUYECKHH CMBICI U CBOWCTBA, BBIYMCICHHE €r0
3HA4Y€HUs], IPUMEHECHUE ONPENEIUTENS Ul PEIICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHUN. Pemenne
IPUKJIAJHBIX 3a7a4 ¢ TOMOLIBI0 CUCTEMBI JIMHEWHBIX ypaBHEHMH. VccienoBanue nMocTpoeHHOU
MOJIETH C TOMOIIBIO0 MAaTPHUIL U ONIPEAETUTENIEH.

[TocTpoeHne MareMaTH4ECKUX MOJEIEH PEATbHOM CUTyallMd C MOMOLIBIO YPaBHEHUU U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHHMH M HEPAaBEHCTB K PEIICHUI0 MaTEMaTHYECKHX 3a1ad U
3aJa4 U3 Pa3IUYHBIX 00JacTel HAyKU U peallbHON KU3HH.

DOYyHKUUH U TPaPUKHU

Oynkius, crmocoObl 3amaHus QyHkuuu. B3ammuHO oOpaTHble (QyHKIMH. Kommosuius
bynkumii. ['paduk GyHkmmm. DnemeHTapHabie peoOpazoBanus rpaduKoB QyHKITUN.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢yHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKonocTossHCTBa. UETHbie M Heu€THhle QyHKuMU. [lepuognueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMH. MaKkCUMyMbl 1 MUHUMYMBI QyHKIMU. Hamboinblnee 1 HanMeHbIIEe
3HA4YeHUs QYHKLUU HA IPOMEKYTKE.

JluHeiliHas1, KBaipaTUYHas U JPOOHO-TMHENHas! GYHKUIMHU. DJIeMEeHTapHOe UCCIIeI0BaHUE U
NOCTPOCHHE UX TPapHUKOB.

CrenenHass (pyHKIHMS C HAaTypaJbHBIM M IIETBIM IOKa3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpaduK KOpPHS N-OM CTENEHW Kak (PYHKIIMH OOpAaTHOW CTENEHH C HaTypaJbHBIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u jgorapugmuueckas GyHKIMH, UX cBoiicTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKUIUH U pelIeHUs ypaBHEHHH.

TpuroHomeTpuyeckass OKpPYKHOCTb, OHNpEIEICHUE TPUTOHOMETPUUYECKUX (PyHKUIUH
YHUCJIOBOT'O apryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U sBieHusIX. ['paguku peanbHbIX
3aBUCUMOCTEH.

Hayana maTremMaTH4ecKoro aHajamsa

ITocnegoBaTenLHOCTH, CIOCOORI 3aJaHMs MOCIEA0BATSILHOCTEH. MeTon MaTeMaTHYSCKOM
MHAYKIMA. MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIENOBATEIBHOCTU. VCTOpHA BO3HUKHOBEHUS
MaTEeMaTHYECKOro aHaJIM3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmerndeckass W TreoMeTpUYecKas MporpeccHd. beckoHeyHO — yObIBaroImas
reomeTpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOMIEH T€OMETPUYECKONW MPOTPECCHH.
JIMHENHBIN M OKCHOHEHUHAIbHBIM pocT. Yucino e. @Popmysia CHOXKHBIX IPOLIEHTOB.
Hcnonp3oBanne nporpeccuu s pelieHysl peabHbIX 3a/1a4 IPUKIIaJHOTI0 XapaKTepa.

HenpepeiBble (yHKIMM W HX cBoWcTBa. Todukwm paspbiBa. ACHMITOTHI TpaduKOB
¢dbynkumii. CBolicTBa (YHKIIMA HEMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAJIOB ISl pPEIICHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBIBHBIX (YHKLUH JUIs pellieHHs 3a1a4.

[lepBas u Bropas npousBoHble GyHKIKU. OnpeneneHne, reoMeTpUuIecKuii u GU3NIecKuit
CMBICJI TPOU3BOTHON. Y paBHEHHE KacaTeIbHOH K rpaduKy QyHKIIUH.

[TpousBoHbIe 3neMeHTapHbIX QyHKUUH. [Ipon3BonHas cyMMbl, IPOU3BEACHUS, YACTHOTO
U KOMITO3UIMU (QYHKIHH.

MHoxkecTBa M JIOTHKA



MHoecTBO, onepaly HaJl MHOXECTBAMHM M UX CBoWcTBa. J[narpammsel Diinepa—BeHnHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO arapara JUisl ONKMCAHUS PEAJbHBIX IPOLECCOB H
SBJICHUH, IPU PEIIEHUH 33]a4 U3 APYTUX YUEOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO  MaTeMaTU4ecKoro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIEC YPABHEHUS.

11 KJIIACC

Yucia v BbIYUCICHUSA

Harypanbuble u nenble uucna. IIpuMeHeHue NPU3HAKOB JAETUMOCTU IEJbIX YHCEN,
HanOonpmui oot nenutens (nanee — HOJl) m Hanmensinee odmee kpatHoe (nasee — HOK),
OCTaTKOB IO MOAYJIIO, alropuT™Ma EBKiInAa 1is peneHus 3a1a4 B LENIbIX YMCIIax.

Kommniekcuple uncna. AunreOpanyeckass M TpUrOHOMETpuyeckas (OpMBI  3amucu
KOMIUIEKCHOTO YHcia. Apru(METHIeCKHe Olepannuy ¢ KOMIUIEKCHBIMU YnciaMu. M3o0paxenne
KOMIUIEKCHBIX YHCEJ Ha KOOpAMHATHOM M1ockocTH. @opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uyucia. [lpuMeHeHMe KOMIUIEKCHBIX 4YHCeNn Ui pelleHus (U3HYECKHX U
TFEOMETPUUYECKUX 3a1au.

YpaBHeHus 4 HepaBeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI M CHCTEMBI-
CleCTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUIOHOMETPUYECKHX YpPAaBHEHHH C IMOMOLIbIO TPUTOHOMETPUYECKOMH
OKPYHOCTH. PellieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIIEHUS TOKA3aTENbHBIX U JIOTapHU(PMHUUECKIX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABI  PEIIEHUS CUCTEM U COBOKYIIHOCTEM  pallOHaJbHBIX,
UPPaMOHATIBHBIX, TIOKA3aTEIbHBIX U JIOTapU(MUUECKUX YPaBHEHHA.

VYpaBHEHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpuMeHeHnEe ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHX 3a1ad H
3aJa4 M3 PaA3IMUYHBIX OOJIacTe HayKd W peajbHOM >KM3HM, HHTEpHpeTalys IOJy4YeHHbIX
pe3yJIbTaToB.

DyHKIUH U rpaGuKU

I'padux kommoszummu GyHkiuid. ['eomerpudeckne oOpas3pl ypaBHEHUN M HEPABEHCTB Ha
KOOPAMHATHOH INIOCKOCTH.

Tpuronomerpuueckue QyHKINU, UX CBOHCTBA U TPAPUKH.

I'padmueckne MeTOABl pemICHWS YpPaBHEHWH W HEpaBeHCTB. [paduyeckue MeTOJbI
pelIeHns 3a1a4 ¢ napaMeTpamu.

Hcnonb3oBanue rpagukoB (YHKUMH IJI HCCIEAOBAaHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX yUYEOHBIX MPEJAMETOB U PEaTbHOMN KU3HHU.

Hauyana maTeMaTH4ecKoro aHajaimsa

[TpumeHeHne MPOM3BOAHON K HCCIIeA0BAaHUIO (YHKIUN HA MOHOTOHHOCTbh M 3KCTPEMYMBI.
HaxoxxaeHre HanOobIIero 1 HAMMEHBIIET0 3HAYCHUH HeNpephIBHON (PyHKIIMHN HA OTpE3Ke.

[IpumeHeHre NpPOU3BOAHOM Ui HAXOKIEHUS HAWIY4YILEro pEIIeHUs B IPUKIATHBIX
3amadax, Ui OIpPENENICHUS] CKOPOCTH W YCKOPEHHS Tpolecca, 3aJaHHOTO (GOpMyIoi HiH
rpaguKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. [lepBooOpa3Hble 3JI€MEHTapHBIX
¢yukuuit. [IpaBuna HaxoXKAEHUS TIEPBOOOPA3HBIX.



Hurerpain. I'eomeTpuueckuil CMbICI HHTErpasa. BeldnciaeHue onpenenéHHoro HHTerpaia
no ¢popmyne Hetorona-Jleitbanma.

[IpumeHeHne wuHTErpana Uil HaxOXKIEHHs IUIomianedl IUOcKUX Guryp u o0bEMOB
TEOMETPUYECKHX TEIL.

[Ipumeps! pemennii quddepeHraIbHbpIX ypaBHEHHH. MaTeMaTnueckoe MOJeTUpOBaHHe
peaTbHBIX MPOIECCOB C MOMOIIBI0 TU(PepeHIHaTbHBIX YPaBHECHUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KYPCA «AJI'EBPA U
HAUYAJIA MATEMATHMYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaxaaHCKOr0 BOCIMTAHMS

C()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYaloMIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUHCKOTO OOIIECTBA, MPEICTABICHHE O MaTEMAaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIEHUH, NpOLEAYyp TIpa)kIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHE B3aUMOJACHCTBOBATH C COIMAIbHBIMH WHCTUTYTAaMHU B
COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUMOTHYECKOT0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTDh POCCHICKOM TpakIaHCKOW UICHTUYHOCTH, YBAXKEHUS K MIPOIIIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCUHUCKHUX
MaTEMaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, WCIOJb30BAHUE ATUX JOCTHKEHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JyXOBHBIX IIGHHOCTEH  POCCHUHCKOrO  Haponaa, c(HopMHUpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, TUUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTHUYECKUM MPUMEHEHHUEM
JOCTIDKCHHN HAyKH W JESATEIBHOCTHIO YUYEHOTO, OCO3HAHHE JMYHOTO BKJIAJa B IMOCTPOCHHE
YCTOMYHUBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIMTAHMS

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pPELIEHUH, pacCyXICHHH, BOCIHPUUMYHMBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3InYHbIX BUOB UCKYCCTBA;

5) puznveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MMPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEpecax 37J0POBOT0O
u 0Oe3omacHOro o0Opasa >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (370pOBOE
MUTaHKe, COATAHCUPOBAHHBIN PEKUM 3aHITHIA U OTABIXA, PETyJsipHas (pu3nudecKkasi akTHBHOCTB),
¢duznyecKoe COBEPILICHCTBOBAHHUE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyHy, OCO3HAHUE IICHHOCTH TPYAOIIOOHS, UHTEPEC K pa3lIudHbIM chepam
po(heCcCHOHATLHON JCSITCILHOCTH, CBS3aHHBIM C MAaTEMATUKOW M €€ MPWIOKCHHUSIMH, YMCHHE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymieil npodeccur W peann3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA TIPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEeMaTUYECKON HAINPaBJICHHOCTH;



7) 3K0JIOTMYE€CKOr0 BOCIINTAHUS:

C(l)OpMI/IpOBaHHOCTI) AKOJIOTUYECKOH KyJbTYypbl, IOHHUMAHUC BJIUAHHA COLOHUAJIBHO-
SKOHOMMYECKUX TMPOILIECCOB HA COCTOSHUE TPUPOAHONM M COIMAIBbHOM Cpenbl, OCO3HAHUE
00aNbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHWUU Ui pelieHHs 3a1ad B 00JIaCTH OKpY’Kalollel cpebl, IUIaHUPOBaHHE
IMMOCTYIIKOB U OLICHKHU UX BO3MOXHBIX HOCJ'IC[[CTBI/Iﬁ JIIA Oprn(anmeﬁ CpCanl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HayKd M OOIIECTBEHHON MPAaKTUKH, MOHMMAaHUE MaTeMaTHYECKOW HAayKu Kak cepbl
YeJ0BEUCCKOM ACATCIIbHOCTHU, DTAIIOB eé Pa3BUTHA W 3HAYUMOCTH OJI pa3BUTHUA HUBUIIN3alWH,
OBJIaJICHUE SI3bIKOM MaTeMAaTUKH U MaTeMaTUYECKOU KYJIbTYpOU Kak CPeJICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBISITh MPOCKTHYIO M UCCIIEI0BATENBCKYIO ACSITENFHOCTh MHAUBHIYAIbHO U
B I'pyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBeEPCAJIbHBbIE YUeOHbIE 1eiCTBUS

ba3oBble Jornueckue aelcTBUSA:

BBISIBIIAIT M XapaKTEPU30BaTh CYIECTBEHHBIC NPU3HAKM MATEMaTUYECKHX OOBEKTOB,
MOHSTUN, OTHOIICHWH MEXIy TOHATUSAMHU, (OPMYIUPOBATh OMpEICNICHUs MOHSITHI,
YCTaHABIIMBATh CYIIECTBEHHBIM TpPHU3HAK KIACCU(PUKAIMU, OCHOBaHUSA Il 0000meHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBAaTh W TMPEOOPa30BBIBATH CYXKIACHHS: YTBEPIAUTCIbHBIC H
OTpUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC,

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpeYHs B (akrax,
JMaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSX, TMpeIyiaraTh KPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeTIaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JIEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEHH, YMO3aKIFOUEHUH M0 aHaJIOTUH;

MPOBOJIUTH CAMOCTOSTEIBHO JOKA3aTebCTBA MAaTEMATUUYECKUX YTBEPXKACHUHN (TIpsiMbIe U
OT TPOTHUBHOTO), BBICTPAUBATH APTyMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

BbIOUpaTh crHoco® pemieHus y4eOHOM 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HaWbOoONee TMOAXONAIUN C YY4ETOM CaMOCTOSITENIBHO —BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciaeaoBaTebLCKUeE AeiiCTBUSA:

HCIIONIE30BaTh BOIMPOCHI KaK MCCIIEI0BATeNbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITHUPOBAThH
BOMPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUUe, MpoOIeMy, yCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMHUpOBaTH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOAUTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  SKCIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHMYeCKOTO OOBEKTa, SIBICHUS, IMPOILECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMH, SIBICHUSIMHU, POIIECCAMU;

CaMOCTOSITEIIEHO (pOPMYITUPOBATH 000OIIEHUS ¥ BBIBOABI IO PE3yJIbTaTaM MPOBEACHHOTO
HAOJTIOZICHUS, HCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000111eHMIT;



IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHE IPOLIECCa, a TAK)KE BBIIBUraTh MPEATOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmaunmeii:

BBISBIIATH J€(PUINUTH HHPOPMALIMH, JAHHBIX, HEOOXOIAUMBIX JJIsi OTBETAa Ha BONPOC M IS
pelIeHns 3a1a4i;

BBIOMpAaTh HWHPOPMALMIO W3 HMCTOYHUKOB PA3JMYHBIX THIIOB, AaHAJH3UPOBATb,
CHUCTEMaTH3MpOBATh U HHTEPIPETUPOBATh HMH(OPMALMIO pA3IUYHBIX BUAOB U  (opm
NpEeCTaBICHHUS;

CTPYKTYpUpOBaTh  WH(POpMAIMIO, TMPEACTaBIATE €€ B  pasIuuHBIX  (opmax,
WUTIOCTPUPOBATH IpauuecKH;

OLICHUBAaTh HAAEKHOCTh MH(OpPMAIMK IO CaMOCTOSITEIbHO  C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEpPCAJIbHbIE yUeOHbIE TeiicTBUS

Oo0menmne:

BOCIIPUHUMATh M (OPMYITHPOBATH CY)XKICHUS B COOTBETCTBHU C YCJOBUSIMH M LEISIMHU
O6H_[€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPAKATH CBOKO TOYKY 3pCHUA B YCTHLBIX W MHUCBMCHHBIX
TCKCTax, MdaBaTb IMOJACHCHUA II0 XOA4y PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-IeHHI)II\/’I
pe3yibTarT;

B X0Jie 00CYX/IEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOil TeMbI, POOIEMBI,
pemaeMoix'I 3aa4y, BBICKA3bIBATb HWACHU, HAILICJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATL CBOU
CYXKIACHUA C CYXIACHUAMHU JPYIrUX YUYaCTHHKOB AMajiora, O6Hapy7KI/IBaTI) pasiiniue U CXO0ACTBO
HO3UIHIHA, B KOPPEKTHOU opMe GOpPMYyITHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHNUS;

IPE/ICTABIATh PE3yJIbTaThl PEUICHUS 33Ja4d, SKCIEPHMEHTa, WCCIECJOBAaHHSA, IMPOCKTa,
CaMOCTOSATENIFHO BBIOMpaTh (opMar BBICTYIUICHHS C Y4YETOM 3a/7a4 NpPE3CHTAMH |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIE 1eCTBUS

Camoopranmn3anus:

COCTaBIIAITh IUIAH, AJITOPUTM pEIICHHUS 3aJaud, BbIOUpATh CIOCOO pEmeHUs ¢ y4EToM
UMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIBHON pedIIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX PE3YyJbTaTOB, BIJAJETh CHOCOOAMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3yibTaTa peleHNs MAaTeMaTHYeCKOM 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh NpPH PEIICHUHM 33Ja4l, BHOCUTh
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHUSM, OOBICHATH MPUYUHBI
JOCTHKEHHUSI WM HEIAOCTH)KCHUS PE3yJNbTaTOB JAESITeIbHOCTH, HAXOAWTh OIIUOKY, [1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIBLHOCTD:

MOHUMATh U MCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYaIbHONW pabOThl Mpu
pelieHnr Yy4eOHBIX 3a/ay, NPUHUMATh Ieb COBMECTHON JEATEIbHOCTH, IIAaHUPOBAThH



OpraHu3allMI0 COBMECTHOM palOThI, pacmpenessTh BHIbI paboT, ITOroBapuBaThcs, 0OCYKIAaTh
MpoILIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBATh B TPyNMNOBBIX (popmax paboThl (0O0CYXIeHHsl, OOMEH MHEHHUH, «MO3TOBBIC
HITYpPMbD» M WHBIC), BBINIOJIHATH CBOK 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JICHCTBHS C
JIPYTUMH 4IEHAaMH KOMAaH/bI, OIICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYAaCTHUKAMU B3aUMOCHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 kiaacce oOydaromuics MHOIYYUT CIEAYIOLUIUE IPEIMETHBIC
pe3ynbTaThl MO OTAENIBbHBIM TeMaM pabodeil mporpamMMmbl yueOHOro Kypca «Anredpa U Hayaia
MaTEeMaTHYECKOTO aHAIIU3ay:

Yucia v BbIYUCTICHUSA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAMOHAIBHOE YHCII0, OECKOHEYHAS TIEPUOTUIECcKast
Ipo0b, MPOIEHTHI, UPPALMOHATIBLHOE YHMCJIO, MHOKECTBA PAIMOHATIBHBIX U JEHCTBUTEIBHBIX
YHcell, MOIYJb IEHCTBUTEIHHOTO YHCIIA;

OPUMEHSATH IPOOU U MPOLCHTHI [T PEIICHHs MPUKIAIHBIX 3a]1a4 U3 Pa3IMYHbIX OTpaciieit
3HaHUU U PEATIbHOM KU3HH;

NPUMEHSATh NPUOMIKEHHBIE BBIYUCIICHUS, MPaBUJIa OKPYTJEHUS, MPUKUAKY M OILIEHKY
pe3ylbTaTa BRIYUCICHUN;

CBOOOJTHO ONEpPUPOBATh IMOHATHUEM: CTENEHb C MEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOAXOJAIIYI0 (hOpMY 3alUCH JEHCTBUTENBHBIX YHCEN AJs PEUIeHMs] NMPaKTUYECKUX 3a1ad U
MPEJICTAaBICHUS] JAaHHBIX;

CBOOOIHO OTIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaIbHOMN CTETICHU;

CBOOOIHO OTEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHATBHBIM TIOKa3aTelIeM;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: JIorapudM dHcia, NECATUYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO OMEpUPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC YHUCIIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATHUAMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI0 apIyMEHTA.

YpaBHeHus U HEPaBEHCTBA:

CBOOOAHO  ONEpUpPOBaTH  MOHATHUSIMHU:  TOXKIECTBO, ypaBHEHHWE, HEPABEHCTBO,
pPaBHOCUJIbHBIC YPAaBHEHUS U YPaBHEHUS-CIIEACTBHS, PABHOCUIILHBIC HEPABCHCTBA,

OPUMEHATh Pa3lIMYHbIE METOJbl PELICHHS pPAlMOHATIBHBIX W JAPOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB JIIsl pEIICHNs] HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: MHOTOUWIEH OT OAHOW MEepEeMEHHOW, MHOTOWIEH C
HENBIMU KOO GUIIUEHTAMH, KOPHH MHOTOYWIEHA, MPUMEHITh JeJeHHEe MHOrO4YieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3agauy;

CBOOOZHO ONEpUpOBaTh MOHATUAMU: CHCTEMA JIMHEHWHBIX YpaBHEHMH, MaTpHIia,
OnpeAeauTelb MaTpulbl 2 X 2 M €ro TeOMETPUYECKHH CMBICHI, HCHOJIb30BaTh CBOMCTBA
ompeAenuTeNs 2 X 2 /Ui BBIYUCICHUS €ro 3HaUeHUs, IPUMEHATh ONPEISTUTENIN A pPelleHus
CUCTEMBI JIMHEWHBIX YPaBHEHHWH, MOJEIMPOBATh pPEaJbHbIE CUTYAallUH C IMOMOLIBIO CHUCTEMBI
JUHEMHBIX YpaBHEHWMH, HCCIENOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIbI0 MAaTpUll U
ornpeenuTeNel, THTepIPETUPOBATD MOJIYYCHHBIN pe3ynbTar;

MCIIONb30BaTh CBOMCTBA NEHCTBHI ¢ KOPHIMHU 7S MpeoOpa30BaHUs BBIPAXKECHUI;



BBIMOJIHATH ~ MIPEOOpPA30BaHUSI  YHUCIOBBIX  BBIPDAKEHHM, COAEPIKAIIMX CTENEHH C
palMOHAJIbHBIM [TOKA3aTENEM;

WCIIOJIB30BaTh  CBOMCTBAa  JjiorapudMoB isi  NpeoOpa3oBaHUs  JIOrapuPMUIECKUX
BBIPAKCHUI;

CBOOOJTHO ~ ONEpHUPOBATH  MOHATHAMHU:  HMpPpALMOHAJbHBIC,  MOKa3aTeJdbHbIE U
JorapupMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEIICHHs C TIOMOIIbI0 PABHOCHIIBHBIX ITEPEXO0JIOB
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOZHO ONEpPUPOBATH TOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE, MPUMEHATH
HEo0XouMble (OPMYJIbI ISl pEILIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUM;

MOJICJIUPOBaTh pEalbHbIE CHUTYallMd Ha S3bIKe anreOpbl, COCTABJIATh BBIPAKECHMS,
yYpaBHEHHs, HEpaBEHCTBAa II0 YCJIOBUIO 3a/adyH, HCCIEN0OBaTh IIOCTPOCHHBIE MOJEIU C
UCTIOJIB30BaHUEM arlnapaTa ajareOpsl.

DOYyHKUUM U TPaPUKH:

CBOOOJTHO OMEpUPOBaTh MOHATUAMHU: (YHKIHMSA, CHOCOOBI 3aJaHUs (YHKLUHU, B3aUMHO
oOpaTHble (QYHKUUH, KOMIO3UIUS (YyHKIMHA, rpaduk (yHKIHUH, BBIIONHATH 3JEMEHTapHBIC
npeodpa3zoBanus rpaduKoB PpyHKINH;

CBOOOJTHO ONEpUPOBATh IMOHATUSAMHU: OOJIACTH OINPENCIICHUS M MHOXKECTBO 3HAadeHUH
(GyHKUIMU, HyJIU QYHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPUPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKINH, TPOMEXKYTKH MOHOTOHHOCTH (YHKUIMH, MAKCUMyMbl W MHHUMYMBI (DYHKIHH,
HauOoJIbIlIee M HAUMEHbIIIee 3HaueHne (YHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: CTENeHHass (YHKIHMS C HATypalbHbIM U LEJIBIM
nokasareseM, rpaduk CTeNeHHON (YHKIMU ¢ HaTypajlbHbIM U LEJbIM IOKa3aTeieM, rpaduk
KOPHS N-Oi CTETEeHH KaK (YHKIUU 0OpaTHOM CTENEHU C HaTypaJIbHbIM MIOKa3aTeseM;

OTEpPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTWYHAas W JAPOOHO-IMHEHHAs (QyHKIHH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHKUE U IIOCTPOCHUE UX IPA(PUKOB;

CBOOOJIHO ONEpPHPOBATh MOHATUAMM: IOKa3zaTesbHas M Jjorapupmuyueckas QyHKIHUH, UX
CBOWCTBA M IpaMKH, UCIIOIB30BaTh UX I'paUKU TS pEIIeHUs] ypaBHEHUI;

CBOOOZHO ONEpUpPOBAaTh MOHATHUSAMU: TPUTOHOMETPUYECKAS OKPYKHOCTb, OINpPEIEICHUE
TPUTOHOMETPHUUYECKUX (DYHKIUN YHUCIOBOTO apryMeHTa;

UCIONb30BaTh Ipaduku (QyHKIUHM A7 MCCleAoBaHMs MPOLIECCOB M 3aBUCUMOCTEH MpHU
pelIeHNH 3a/a4 U3 APYTUX Y4eOHBIX MPEIMETOB M PEalbHOM KU3HH, BBIpaXaTh (HopMylamu
3aBHCUMOCTH MEX/Ty BeITHUNHAMI;

Hauyana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: apupMeTHUYecKass U TeoMeTpHUUecKasl MPOrpeccus,
0ecKkOHEeuHO yOBIBaIOIIasi reOMETpUIECcKasl MPOTrPecCcusi, TMHEHHBIN U KCIIOHEHIUAIBHBINA POCT,
(dopMyJia CI0XKHBIX POLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM Ul PELIEHUs PealbHbIX 3a1a4 PUKIAJHOIO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  HOHATHSAMM:  IOCJIEJOBATENBHOCTb, CHOCOOBI  3aJaHusA
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTpPaHMYCHHBIE TTOCIIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMATUYECKOT0 aHaIN3a KaK aHaan3a OECKOHEYHO MalbIX;

CcBOOOJIHO ONEPHPOBATH MOHATUSMH: HENpPEpbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
(GYHKIIH, aCUMIITOTHI rpaduka GyHKIUY;



CBOOOIHO OMEpUPOBATH MOHITHEM: (YHKIHS, HEMpepblBHAsS Ha OTpe3Ke, MPUMEHATH
CBOMCTBA HEMIPEPHIBHBIX (QYHKITUH [Tl pEIICHUS 3a/1a4;

CBOOOZHO ONEpUpOBaTh TOHATUSAMU: TE€pBasg M BTOpas MPOU3BOJHBIE (YHKIHH,
KacaTenbHast K rpaQuKy QyHKINH;

BBIYHUCIISITH MPOU3BOAHBIE CYMMBI, MPOU3BEJICHUS, YAaCTHOIO M KOMIIO3ULIHUU JIBYX
GyHKIMA, 3HATh POU3BOIHBIE JIEMEHTAPHBIX (PYHKITUH;

HCIIOJIb30BaTh T€OMETPUUYECKUN M PU3NUECKUIT CMBICI TPOU3BOIHOM [Tl pEIICHUS 3a1a4.

MHo:KecTBa M JIOTHUKA:

CBOOOIHO OMEPUPOBATH MOHATUSIMHU: MHOXKECTBO, ONIEPAIIMH HAJ MHOXKECTBAMH,

HCIIOJIH30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar Jisi ONMUCAHUS PEeaTbHBIX MPOIECCOB
U SIBJICHUI, IPU PEILIEHUH 3a7a4 U3 JPYTUX YYEOHbIX MTPEIMETOB;

CBOOOZHO OMEpUPOBATh MOHATHUSAMH: OIpEACNCHUE, Teopema, ypaBHEHHUE-CIEACTBHE,
CBOIMCTBO MAaTeMaTH4YeCKOro OOBEKTa, JIOKA3aTeNbCTBO, PAaBHOCWIBHBIC YypaBHEHUS U
HEPaBEHCTBA.

K konmy oOydenuss B 11 kjacce oOydaromuics MOJYYUT CICIYIONIUE MPEIMETHBIE
pe3yNbTaThl MO OTACIBHBIM TeMaM paboueil mporpamMmbl y4eOHOTro Kypca «Anrebpa U Havana
MaTEMaTUYECKOTO aHAIIU3a»:

Yucia U BbIYUCIEHUS:

CBOOOZHO OIEpUpPOBaTH TMOHATHSAMHU: HATypaJlbHOE U IIeJI0€ YHUCJIO, MHOXKECTBa
HaTypaJIbHBIX U LIEJbIX YKCEIl, UCIOIb30BaTh MPU3HAKHU JeauMocTH uenbix uncen, HOJ[ u HOK
HaTypaJIbHBIX YKCEN AJIsl PEIICHUs 3aa4, IPUMEHATh anroput™M EBkina;

CBOOOJIHO OTEPUPOBATH MOHATUEM OCTaTKa MO MOYJIO, 3alMMCHIBATh HATYypaJIbHBIC YHCIIa
B Pa3JIMYHBIX NO3ULUOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOZHO OMEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHUCIO U MHOXECTBO KOMILIEKCHBIX
YHCell, PEICTaBIATh KOMIUIEKCHBIC YHCIIa B alireOpandeckod U TPUroHOMETpuueckon (opme,
BBITIOTHATH apU(METHIECKUE ONEPALUU C HUIMH U U300paxaTh Ha KOOPAMHATHOH TMIIOCKOCTH.

YpaBHeHusI M HEpaBEeHCTBA:

CBOOOJAHO  OMEpUpOBaTh  MOHATHSMH:  HppallOHAlbHbIE,  IOKa3aTelibHble U
JorapupMuuecKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCUIIBHBIX MIEPEXO0/I0B;

OCYIIECTBIISATH OTOOp KOPHEW MPH PEIICHUH TPUTOHOMETPUIECKOTO YPABHCHHS,

CBOOOJIHO OIEpPUPOBATh TOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoO0XxouMble (POPMYIIBI IJIsl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO OIMEPHPOBATh MOHATHUSAMHU: CUCTEMa M COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUSI CUCTEMBI U COBOKYITHOCTEH
paIMOHANILHBIX, HWPPAIMOHATBHBIX, TIOKA3aTeIbHBIX U JIOrapu(PMHUUECKUX YpaBHCHHU W
HEPaBEHCTB;

pemiath palioHajbHbIC, HWpPpAlMOHANBHBIC, T[OKa3aTelbHbIe, Jorapu@MuuecKkue Hu
TPUTOHOMETPUUECKUE YPAaBHEHUSI U HEPABEHCTBA, COIEPKAIINE MOJIYJIM U NTapaMeTphl;

MPUMEHSATH TpaduuecKrue METOABI IJIsl PEUICHUsI YPAaBHEHU U HEPABEHCTB, a TAKXKE 3a]1a4
C mapameTpamu;

MOJICTTUPOBATh pealibHble CHUTYalldd Ha S3bIKE aireOpbl, COCTABISTH BBIPAKCHHUS,
YpaBHEHHUsI, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBUIO 3aJauyM, HCCIEAOBaTh MOCTPOCHHBIC
MOJICJIN ¢ UCIIOJIb30BaHUEM ammapara alreOpsl, HHTEPIPETUPOBATH ITOJIYICHHBIN pPE3yIbTar.

DOYyHKUUM U TPaPUKH:

CTPOUTH Tpa@UKU KOMMHO3UIMU (HYHKIUN C MOMOIIBI0 AJIEMEHTAPHOTO UCCIECIOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX (DYHKIIHIA,



CTPOUTH TeoMeTpHYecKkne oOpa3bl ypaBHEHWH H HEPABEHCTB HA KOOPIWHATHOU
TUTOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATHUAMU: TPAPUKH TPUTOHOMETPUICCKUX (PYHKIIHA;

NPUMEHATh QYHKITUH T MOJICTUPOBAHMS U UCCIICIOBAHUS PEaIbHBIX MIPOIIECCOB.

Hauyaja MmaTeMaTH4eCKOro aHAJIM3a:

UCTIONIB30BaTh TPOM3BOIHYIO JUISI HCCIEeNOBaHMS (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBHI,

HAXOJIUTh HAaUOOJIbIIICe U HAUMEHbBIIICE 3HAUCHHSI (DYHKIIMHM HENIPEPHIBHON Ha OTPE3KE;

HCIIONF30BaTh MPOU3BOIHYIO JIJISi HAXOXKIACHHSI HAWIYYILIErO PEHICHHs B MPUKIATHBIX, B
TOM YHCJIE COIMAJbHO-DKOHOMUYECKHX, 3a/a4yax, Ui ONPEACICHHUS CKOPOCTH M YCKOPEHHS
mpoiiecca, 3a1aHHOT0 (POoPMYIION WK TpaduKoM;

CBOOOJTHO OTIEPUPOBATH MOHITUAMU: TIEPBOOOPA3HAs, ONPEACIEHHBINA UHTETPaAJI, HAXOIUTh
nepBOOOpa3HbIE SJIEMEHTAPHBIX (YHKIUH W BBIYUCIATH, WHTerpas mo Qopmyne HproToHa-
JletiOaumna;

HAXOJUTh IJIONIAIU TNIOCKUX (PUTYp 1 00BEMBI TEJ C IOMOIIBIO HHTErpaa;

UMETh MPEJCTABICHHE O MAaTEMaTHYECKOM MOJICIIMPOBAHUM Ha TPUMEPE COCTABJICHUS
Qg depeHInaIbHbIX ypaBHEHUH;

pemaTh NpUKIaJHbIe 33/1a4H, B TOM YHCJIE COIHAIbHO-DKOHOMHYECKOTO U (PH3HUYECKOTO
XapakTepa, CpeICTBAaMH MaTeMaTHIECKOTO aHaJIH3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaunmMeHoBaHMe pa3je/ioB U TeM
NporpamMMbl

MHOXECTBO NEUCTBUTEIBHBIX YHCEIL.
MHorounensl. PaninoHanbHble YpaBHEHHUS U
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
ypaBHEHUH

Oyukiun 1 rpapuku. CreneHHas GyHKIHS C
LEJIBIM MOKa3aTeIeM

Apudmernueckuit KOpeHb N-0il CTENEHH.
WppannonanbHble ypaBHEHUS
[TokazarenpHas pynkmus. [lokazarenbHbie
YPaBHEHUS

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUs

Tpuronomerpuieckue BbIpakeHUs U
YpaBHEHHUS

ITocnenoBaTenbHOCTH U nporpeccuu

HenpepsiBuble pynkuuu. [IponszBoanas

[ToBTOpenue, 060061IeHNEe, cUCTeMaTH3aIUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

24

12

15

10

18

22

10

20

136

KoHnTpoibHbIe
padoThI

10

IIpakTHyeckue
padoTbI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcsl

bubnunoreka [IOK
https://m.edsoo.ru/1568aba3

bubnunoreka [IOK
https://m.edsoo.ru/1568aba3

but6mmoreka [IOK
https://m.edsoo.ru/1568aba3

bu6moreka [JOK
https://m.edsoo.ru/1568aba3

bubnuorexa [JOK
https://m.edsoo.ru/1568aba3

but6mmoreka [IOK
https://m.edsoo.ru/1568aba3

but6mmoreka [IOK
https://m.edsoo.ru/1568aba3

but6mmoreka [IOK
https://m.edsoo.ru/1568aba3

but6mmoreka [IOK
https://m.edsoo.ru/1568aba3



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KUIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

UccnenoBanmne QyHKIMIA ¢ TOMOIIBIO
MIPOU3BOAHOMN

IlepBooOpa3Has 1 UHTETpa

I'paduku TpuroHOMETPUIECKUX (PYHKITUH.
TpuronomeTrpuveckre HepaBEHCTBA

HppanmonanbHelie, MoKazaTelbHBIE U
norapupMUUECKUE HEPABECHCTBA

KommniiekcHrle umcia

Harypanbnsle u niensie yucna

CucrteMbl palOHAJIbHBIX, UPppallMOHATIbHBIX

MOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
ypaBHEHUH

3aiayu ¢ napameTpaMu

[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3ALIHS
3HAHUH

KoanuecTBo 4yacoB

Bcero

22

12

14

24

10

10

12

16

16

136

KonTpoJibHbIe
padoThI

10

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcebl

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

bu6moreka [JOK
https://m.edsoo.ru/f11c4afd
bubnunoreka [IOK
https://m.edsoo.ru/f11c4afd

bubmuorexa [JOK
https://m.edsoo.ru/fl11c4afd

bubnunoreka [IOK
https://m.edsoo.ru/f11c4afd

bubnunoreka [IOK
https://m.edsoo.ru/f11c4afd

bubmuorexa [JOK
https://m.edsoo.ru/fl11c4afd

bubmuorexa [JOK
https://m.edsoo.ru/fl11c4afd



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

Tema ypoka

MHO0k€eCTBO, Onepauy Hal
MHOECTBAMHU U UX CBOUCTBA. B mupe
npogheccutl

Juarpammsl Diinepa-Benna

[TpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOI0 armnaparta Jisl pelieHus
3a1a4

Panumonansabie uncina. OOBIKHOBEHHEBIE U
JECATHUYHBIE TPOOH, IPOLICHTHI,
OECKOHEUYHBIE TIEPUOINIECKHE TPOOH

Pammonansaele yncina. OOBIKHOBEHHBIE U
JEeCATUYHBIC TPOOU, TIPOIICHTHI,
OECKOHEUYHBIE MIEPHOINUECKHE TPOOH
[Tpumenenne apoOeit 1 MPOIIEHTOB IS
peleHus NpUKIaaHbIX 3a1a4. B mupe
npogheccuii

[Ipumenenne qpoOeit u MPOLEHTOB IS
pelIeHus: MPUKIAIHBIX 33/1a4
JencTBuTenpHbIC Ynclia. PaimonanbHbIe
Y UppalMOHaJIbHbIE YnCTa

KoanuyecTBO 4acoB

Bcero

KonTpoJabusbie
padoThI

IIpakTHyeckne
padoThbI

Jlara
U3YyYeHHs

DJICKTPOHHBIE
uugpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bubmmoreka [JOK
https://m.edsoo.ru/746d5dce

bubmmoreka [JOK
https://m.edsoo.ru/be888093

bubmoreka [JOK
https://m.edsoo.ru/4d7195fe

bu6mmoreka [JOK
https://m.edsoo.ru/44dd1046

bu6mmorexa [IOK
https://m.edsoo.ru/d99d8c74

Bbubnuoreka [JOK
https://m.edsoo.ru/2f36a36f

bubmmoreka [JOK
https://m.edsoo.ru/746d5dce

bu6mmorexa [IOK
https://m.edsoo.ru/be888093



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
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ApudmeTrdeckue oneparuu ¢
JeHCTBUTEIILHBIMU YUCIIAMHU

Moaynp AEHCTBUTENBHOTO YHCIIA U €70
CBOMCTBaA

[TpubnuxEHHBIE BEIYMCICHHS, IPAaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLICHKA
pe3ysbTara BEIYMCIEHUN

OCHOBHBIE METO/IbI PEILIEHUS LIEbIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
JTPOOHO-pallMOHATBHBIX YPaBHEHUHN U
HEpaBEHCTB. B mupe npogheccuti
OCHOBHBIE METO/IbI PEILICHUS LIETbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUHN H
HEPaBEHCTB

MHorowwieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOT'OYJICH C
octaTtkoM. Teopema besy

MHoOTro4JICHBI ¢ TETBIMU
koadunmentamu. Teopema Bueta

Pemenne cucreM IMHEWHBIX YPaBHEHUN
Pemenue cucrem NTMHENHBIX YpaBHEHU

Marpuiia cucTeMsbl JTUHEMHBIX

ypaBHeHUH. OnpenenuTenb MaTPUIbl 2X2,

€ro reOMEeTPUYECKUIM CMBICI U CBOMCTBA;
BBIUKCJICHHE €T0 3HaUeHUs. B mupe
npogeccuti

bu6mmorexa [IOK
https://m.edsoo.ru/4d7f95fe



https://m.edsoo.ru/4d7f95fe
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Onpenenurenb MaTPULBI 2X2, €T0
reOMETPUYECKUI CMBICI U CBOMCTBA;
BBIUKCJICHHUE €T0 3HAYCHUS

[IpuMeHeHue onpeaenuTens il peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

Penienune npuknagHbIX 3aa4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YpaBHEHUU. Pewenue
meopuecKux 3a0a4

Pemenue npuknaaHbeIxX 3a1a4 ¢ IOMOIIBIO
CHCTEMBI JINHENHBIX YPaBHEHUN

KonrtponsHast padora: "PannonanbHble
ypaBHEHHsI U HepaBeHCTBAa. CUCTEMBI
JIMHEWUHBIX ypaBHEHUI"

OyHKIHSI, CIIOCOOBI 3aJaHusT PYHKITHH.
B3aumHo oOpaTHBIC QYHKITUH.
Komnozunus ¢pynxuuil. Pewenue
MBOpPUeCKUx 3a0ay

I'paduk pyHkunu. DnemMeHTapHbIe
npeoOpa3oBaHus rpadukoB GyHKINI

O0acTh onpenesieHus 1 MHOXKECTBO
3HaueHud ¢pyHkiun. Hynu ¢pyHkimu.
[TpoMexyTKH 3HAaK TOCTOSTHCTBA

YeErable 1 HEYETHBIC (DYHKITHH.
[Tepuonnueckue Gpynkuu. [TpomexyTku
MOHOTOHHOCTH (DYHKIIHH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee u HauMeHbIIee 3HAYCHUE
(GYHKIIMN Ha TPOMEKYTKE
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Jluneiinas, kBaapaTuyHas U JpOOHO-
nuHenHas QyHKIIT

DJIEMEHTAapHOE HCCIIEIOBAHUE U
NOCTPOEHUE TpaUKOB ATUX QYHKIUN
DJeMeHTapHOoe UCCIeI0BaHuE U
MIOCTPOCHHE TPAPUKOB ATHX (PYHKIIUH

CreneHn ¢ LIEIBIM ITOKa3aTeaeM. buaom
Hrrotona

CTGHGHB C LICJIBIM ITOKAa3aTCJICM. BI/IHOM
Hrrotona

CrenenHast GyHKIUS C HATypaIbHBIM U
eJbIM IToKa3zaTresiaeM. E€ cBolicTBa u
rpadux

KontponbHas pabdora: "CreneHHas
dbynkuus. E€ cBolicTBa u rpadguk”
Apudmerndecknii KOpeHb HATYpaTbHON
CTEIIEHU U €r0 CBOMCTBA
ApudmeTnueckuii KOpeHb HaTypaTbHOM
CTEIIEHU U €r0 CBOMCTBA
[IpeoOpazoBaHus YHCIOBBIX BHIPAKCHUH,
COZIepKalIUX CTEIIEHU U KOPHU
[IpeoOpazoBaHwMs YUCITOBBIX BBIPAXKEHUH,
COJIEpIKAINX CTETIEHU U KOPHU
[IpeoOpazoBaHMs YUCIOBBIX BBIPAXKEHUIH,
COJIepKaIIUX CTETIEHU U KOPHU

Uppanuonanbabie ypaBHeHUA. OCHOBHBIE
METO/BbI PELICHNS UPPALMOHATBHBIX
ypaBHEeHUU. B mupe npogheccuii

bubmuoreka [JOK
https://m.edsoo.ru/a97a12d9

bu6mmoreka [JOK
https://m.edsoo.ru/cb723fbd

bu6mmoreka [IOK
https://m.edsoo.ru/3a23acl5

bubmoreka [JOK
https://m.edsoo.ru/l1 lac68be

bu6mmoreka [JOK
https://m.edsoo.ru/50bdf26d

bu6mmorexa [IOK
https://m.edsoo.ru/775f5d99



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
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Uppanuonanbubie ypaBHeHU. OCHOBHBIE
METO/BbI PELICHNS UPPALMOHATBHBIX
ypaBHEHUU

Wppaunonanbuble ypaBHeHHs. OCHOBHbIE
MCTOJbI pCHICHUSA UPpALMOHAIbHBIX
ypaBHEHUH

PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUN
UPPALMOHAIIBHBIX ypaBHEHUN. Pewenue
meopuecKux 3a0ad.

PaBHOCHIIBHBIE TEPEXO/IBbI B PEIICHUU
UppaLMOHATIBHBIX YPaBHEHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELUICHUH
UppalMOHATIbHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VUPPALMOHAJIBHBIX YPABHEHUN

CaoiicTBa u rpaduk KOpHS n-0if cTeneHn
KaK ()YHKIIMH OOpaTHOW CTETICHH C
HATypaJbHBIM [TOKa3aTeNeM

CBoiicTBa 1 rpauK KOPHSI N-0¥ CTETICHU
Kak (PyHKIIMM OOpPaTHOU CTETICHHU C
HaATypaJIbHBIM MOKa3aTeleM

KonTponbras padora: "CpoiicTBa
rpaduK KOpHS N-Ol CTEICHHU.
Hppannonanbubie ypaBHeHU"

CrermneHns ¢ PpalrOHAJIbHBIM IMOKA3aTCIIEM U

€€ CBOICTBa

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOICTBa

bu6mmoreka [IOK
https://m.edsoo.ru/6ec7al07

Bbu6nuoreka [JOK
https://m.edsoo.ru/1914a389

bubmmoreka [JOK
https://m.edsoo.ru/226eeabf

bu6mmorexa [JOK
https://m.edsoo.ru/763e75ee

bu6mmorexa [IOK
https://m.edsoo.ru/ff4564ad

bubmmoreka [JOK
https://m.edsoo.ru/66446d3e

bu6mmoreka [JOK
https://m.edsoo.ru/6eadc6f1

bu6mmorexa [IOK
https://m.edsoo.ru/3f25a047

Bbu6nuoreka [JOK
https://m.edsoo.ru/d82¢36d4

bubmoreka [JOK
https://m.edsoo.ru/fe7fc4db

bu6mmorexa [JOK
https://m.edsoo0.ru/d0f0b260



https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
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CreneHsb ¢ pallOHATIBHBIM TOKa3aTeeM 1
€€ CBOICTBA

[oka3zatenpHast GpyHKIMS, €€ CBOMCTBA U
rpaduk

Hcnonb3oBanue rpaduka QyHKIUM 115
pEILIeHUs] ypaBHEHUI

Hcnonbs3oBanue rpaduka GyHKIUN 115
pellIeHUs] ypaBHEHUI

[loka3arenbHble ypaBHEeHUs. OCHOBHBIE
MCTOJbI pCIICHUSA ITOKAa3aTCIbHBIX
ypaBHEHUH

[TokazarenbHble ypaBHEeHUsS. OCHOBHbBIE
MCTOJbI PCIHICHUS ITOKA3aTCIbHBIX
YpaBHEHUU

ITokazarenbHbie ypaBHEHUS. OCHOBHbBIE
METO/IbI PEIICHHUs TOKa3aTENbHbBIX
ypaBHEeHUU. B mupe npogheccuii

KonTponbras padora: "[lokazarensHas
¢dbynkuwms. [TokazarensHble ypaBHEHHS "

Jlorapudm uncna. CoiicTBa Jorapudpma
Jlorapudm uucna. CoiicTBa jgorapudma
Jlorapugm umncna. CoiicTBa gorapudpma

JlecaTuuHbIe U HaTypaJIbHbIE JOTapH(pMbI

JlecsiTuHble U HATypaJlbHbIE JIOTapU(PMBI

bu6mmorexa [IOK
https://m.edsoo.ru/c3389865

bubmmoreka [JOK
https://m.edsoo.ru/444c4b9c

bu6mmoreka [JOK
https://m.edsoo.ru/54b815¢5

Bbu6nuoreka [JOK
https://m.edsoo.ru/3e¢3230d4

bu6mmorexa [IOK
https://m.edsoo.ru/1ea72162

bu6mmorexa [IOK
https://m.edsoo.ru/da48154c¢

bu6mmorexa [JOK
https://m.edsoo.ru/4beff03b

bu6mmoreka [IOK



https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
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[IpeoOpa3zoBanme BeIpaKEHUH,
coJIepKaIIux Jorapudmpl
[IpeoOpa3oBanme BEIpAKEHUH,
CoJIepKAIIUX JIOTapr(pMbI
[IpeoOpaszoBanue BhIpaKEHUH,
coJepKalux JorapuQmol

Jlorapudmuueckas pyHKIms, €€ CBOWCTBA

u rpadux

Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

U rpaguk
Hcnonb3oBanue rpaduka QyHKIUM 115
peleHHs ypaBHEHUH

Hcnonb3oBanue rpaduka GyHKIUN 115
pellIeHUs] ypaBHEHUI

Jlorapugmuueckue ypaBHEHHUs.
OCHOBHBIEC METO/IBI PEIICHUS
JOTapuPMHUUECKUX ypaBHECHUN

Jlorapupmuueckre ypaBHEHHS.
OCHOBHBIE METO/IBI PEIICHUS
JorapupMHUUECKUX ypaBHEHUN
Jlorapupmuueckre ypaBHEHHS.
OCHOBHBIE METO/IbI pEIICHUS
aorapu(P)MUUECKIX YpaBHEHUH
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(PMUUECKUX YpaBHEHUH
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapuPMHUUECKUX ypaBHECHUN

https://m.edsoo.ru/fe1892d

bu6mmorexa [IOK
https://m.edsoo.ru/fadb8aas

bubmuoreka [JOK
https://m.edsoo.ru/3034724e

bu6mmoreka [JOK
https://m.edsoo.ru/712ac2d9

bu6mmoreka [IOK
https://m.edsoo.ru/9e3f4bc9

bubmoreka [JOK
https://m.edsoo.ru/15bclcfb

bu6mmoreka [JOK
https://m.edsoo.ru/d68bbe9d

bu6mmoreka [IOK
https://m.edso0.ru/9d102051



https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
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KoHnTtponbhas padoTa:
"Jlorapudmuueckast GyHKIIHS.
Jlorapudmmueckue ypaBHeHus"
CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC
YHCIIOBOTO apTyMEHTa

Cunyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,
OTIpeieIeHue TPUTOHOMETPHUECKUX
(YHKINI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,
oTpeielIeHne TPUTOHOMETPHUYECKUX
(YHKLMI YHUCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUIECKHE
bopMyIIBI

OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIbI

OCHOBHBIE TPUTOHOMETPUYECKHE
dbopMybI

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIIBI

[IpeoOpazoBaHme TPUTOHOMETPHUECKUX

BBIPAKCHUMN

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX

Bbubnuoreka [JOK
https://m.edsoo.ru/5f605ed0

bu6mmorexa [JOK
https://m.edsoo.ru/ec914d78

bu6mmorexa [IOK
https://m.edsoo.ru/b8f5d49a

Bbu6nuoreka [JOK
https://m.edsoo.ru/f1{f9220

bubmmoreka [JOK
https://m.edsoo.ru/6df195a0

bu6mmoreka [JOK
https://m.edsoo.ru/6b61c¢578

bu6mmoreka [IOK
https://m.edsoo.ru/6ed2b3ba

bubmoreka [JOK
https://m.edsoo.ru/fcdd2a2e

bu6mmoreka [JOK
https://m.edsoo.ru/b8a0ff2f

Bbu6nuoreka [JOK
https://m.edsoo.ru/12d1413¢

bubmuoreka [JOK
https://m.edsoo.ru/e248c5fc

bubmoreka [JOK



https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
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BbIpaXEHUH. Peuienue meopueckux 3a0au.

[IpeoOpazoBaHmre TPUTOHOMETPHUECKUX
BBIPAKCHUM

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAXXCHUI

Pemenne TpuroHOMeTpUYECKUX
ypaBHEHUH

Pewienne TpuroHOMETpUYECKUX
YpaBHEHUU

Penienne TpUroHOMETpUYECKUX
ypaBHEHUU

Pemenne TpuroHOMeTpUYECKUX
ypaBHEHUH

Pewienne TpuroHOMETpUYECKUX
YpaBHEHUU

Penienne TpUroHOMETpUYECKUX
ypaBHEHUU

Pemenne TpuroHOMeTpU4YECKUX
ypaBHEHUH

KontpomnbHas pabora:
"TpUrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"

ITocnemoBaTeALHOCTH, CIIOCOORI 3aaHUS
ocJjenoBareabHOCTEN. MeTo
MaTeMaTUYECKON MHIYKLIMU

MOHOTOHHBIE U OTpaHUYEHHBIE
nocsieoBarensHocTH. Meropus ananmsa
OECKOHEYHO MaJlbIX. B mupe npogheccuii

https://m.edsoo.ru/09bas5b3d

bubmmoreka [JOK
https://m.edsoo.ru/1f4655da

bu6mmorexa [IOK
https://m.edsoo.ru/76ce€9958

Bbubnuoreka [JOK
https://m.edsoo.ru/8fa598b5

bubmuoreka [JOK
https://m.edsoo.ru/6baefe19

bu6mmorexa [IOK
https://m.edsoo.ru/al{8d141

Bbu6nuoreka [JOK
https://m.edsoo.ru/65a0f2d0

bubmuoreka [JOK
https://m.edsoo.ru/0d8a770d

bu6mmorexa [IOK
https://m.edsoo.ru/cec28774

Bbubnuoreka [JOK
https://m.edsoo.ru/e6eec650

bubmmoreka [JOK
https://m.edsoo.ru/ae44acdc

bu6mmoreka [JOK
https://m.edsoo.ru/b46a8228



https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
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Apudmernueckas nporpeccus

I'eomerpuueckas nporpeccust

Beckoneuno yObIBaroras
reoMeTpHuecKast porpeccus

CymMa OecKOHEUHO yObIBaroIei
TeOMETPUIECKON POrpeccuu

JIMHENHBIN U YKCIOHEHIUAJIBHBIN POCT.

Yucno e. DopMyiia CII0KHBIX POLEHTOB.

Pewenue meopyecKux 3a0adu.

JIMHENHBIN U YKCIOHEHIUAJIBHBIA POCT.
Hucno e. PopMmyiia CI0KHBIX IPOLEHTOB

Hcnonp3oBaHue IpOrpeccuu s
peLIeHus pealIbHbIX 3a7a4 PUKIIATHOTO
Xapaxkrepa

KontponsHast pabora:
"[TocnenoBaTenbHOCTH U TIpOrpeccuu’”
HenpepsiBHbIe GYHKINU U UX CBOICTBA
Touka pa3ppiBa. ACUMITOTHI Tpa)UKOB
byHkumid. B mupe npogheccuti
CoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA
OTpe3Ke

CpoiicTBa (DyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

MeToa UHTEpPBAIOB AJI PEIICHUS
HEPaBEHCTB

Merozn MHTEPBAJIOB JUIsl pELLEHUS

bu6mmoreka [JOK
https://m.edsoo0.ru/d3666918

bu6mmoreka [IOK
https://m.edsoo.ru/1cbf72bl

bu6mmoreka [IOK
https://m.edsoo.ru/538fc437

Bbu6nuoreka [JOK
https://m.edsoo.ru/c2627¢eca

bubmmoreka [JOK
https://m.edsoo.ru/49f1b827

bubmoreka [JOK
https://m.edsoo.ru/403bfb0d

bu6mmoreka [JOK
https://m.edsoo.ru/6db0b423

bu6mmorexa [IOK
https://m.edsoo.ru/0adbcelb

Bbu6nuoreka [JOK



https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
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HEPaBEHCTB

MeTto UHTEPBAJIOB ISl PEILIECHUS
HEPABEHCTB

[IprMeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIUH 715 pereHus 3a1a4y

[IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 peleHus 3a1ad

[lepBas u BTOpas NpOM3BOAHBIE PYHKIINH

Omnpenenenue, reOMETPUIECKUI CMBICIT
IIPOU3BOAHOU

Onpenenenue, GU3MYECKUNA CMBICT
MIPOU3BOAHOMN

YpaBHeHHE KacaTeIbHOM K TpaduKy
byHkun. Pewenue meopueckux 3a0au.

VYpaBHeHHe KacaTebHOU K TpauKy
byHKIMHA

[Ipou3BoHBIE AIIEMEHTAPHBIX (QYHKIIUN

[Tpou3sBoHbIE AIIEMEHTAPHBIX (QYHKIIUN

[Ipon3BoaHast CyMMBI, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIMU (QYHKIHUH

[IpousBoHast CyMMBI, MPOU3BEACHHUSI,
YaCTHOTO U KOMIO3HUIIMU (QYHKINH

[TpounzBoaHas cyMMBbI, MPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIIMK (PYHKITUH

Konrtponsnas padora: "[IpouszBoanas”

https://m.edsoo.ru/403bfb0d

bubmmoreka [JOK
https://m.edsoo.ru/6db0b423

bu6mmorexa [IOK
https://m.edsoo.ru/0adbcelb

Bbubnuoreka [JOK
https://m.edsoo.ru/723dd608

bubmoreka [JOK
https://m.edsoo.ru/6¢8d36ff

bu6mmoreka [JOK
https://m.edsoo.ru/a413eca9

bu6mmoreka [IOK
https://m.edsoo.ru/c7550e5f

bubmoreka [JOK
https://m.edsoo.ru/14ab3cdb

bubmuoreka [JOK
https://m.edsoo.ru/c12a0552

bubmmoreka [JOK
https://m.edsoo.ru/d598£201

bubmuoreka [JOK
https://m.edsoo.ru/1de34d4d

bu6mmoreka [JOK
https://m.edsoo.ru/17af2df9

Bbu6nuoreka [JOK
https://m.edsoo.ru/a8ca5ad4

Bbubnuoreka [JOK



https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4

132

133

134

135

136

[ToBTOpEeHmE, 0000IIECHNE,

cucTemMaTu3anus 3HaHui: "YpaBHeHus'

[ToBTOpenue, 06001IeHNE,
cucreMaruzanus 3HaHui: "OyHkun"

Hrorosast KoHTpoJbHASA paboTa

WroroBas koHTpoJsibHAsA paboTa

[ToBTOpeHnue, 06001IeHNE,
cUCTeMaTU3alus 3HaHu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

https://m.edsoo.ru/0Ob411edd

bu6mmorexa [IOK
https://m.edsoo.ru/caf9bd2f

bubmuoreka [JOK
https://m.edsoo.ru/fac78f05

bubmmoreka [JOK
https://m.edsoo.ru/fb6a8acf
Bbu6nuoreka [JOK
https://m.edsoo.ru/cffcb7e5

bubmmoreka [JOK
https://m.edsoo.ru/d9469916



https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916

11 KIIACC

Nen/m  Tema ypoka

[IpuMmenenre npou3BOIHOM K
UCCIIeIOBAaHHIO (PYHKIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBL. B
Mupe npogeccuil

[Iprmenenne npou3BOIHOM K
UCclieIOBaHMIO (PyHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHne npou3BOJHOM K
uccae0BaHuio (PyHKITUH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccie0BaHuIo (PYHKITUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne NpoU3BOJHOM K
ucche0BaHuIo (PYHKITUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBAaHHIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HA4YCHUs
HENpepbIBHON (PYHKLIMU HA OTPE3KE

KoanuecTBo 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
HU3yYeHUS

DJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/0731ad3d

bu6mmoreka [JOK
https://m.edsoo.ru/723dd608

bu6mmorexa [IOK
https://m.edsoo.ru/6¢8d361f

Bbu6nuoreka [JOK
https://m.edsoo.ru/a413eca9

bubmuoreka [JOK
https://m.edsoo.ru/c7550e5f

bu6mmoreka [IOK
https://m.edsoo.ru/14ab3cdb

bu6mmoreka [IOK
https://m.edsoo.ru/c12a0552



https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552

10

11

12

13

14

15

16

Haxoxnenue HanOOJIBIIETO U
HAauMEHBIIETO 3HAUYCHUS
HENpephIBHON (QYHKIIUU HA OTPE3KE.
B mupe npogpeccuii

HaxosxaeHnne HanOOJIBIIETO U
HAauMEHBIIETO 3HAUYCHUS
HEeNpePHIBHON (DYHKITMH HAa OTPE3Ke

Haxoxneaue HauOoJIbILIETO U
HAUMEHBILIEr0 3HAYCHUS
HENPEepBIBHON (YHKITUU HA OTPE3KE

Haxoxnenue HanGombIero u
HAaMMEHBIIIETO 3HAUYEHUS
HENpEepbIBHON (PYHKIIUU HA OTPE3Ke

Haxoxnenue HanOombIero u
HaUMEHBLIETO 3HaYEeHUS
HENpepbIBHON (PYHKLIUU HA OTpPE3Ke

[IpumeneHnne npou3BOIHOM IS
HaXO0JK/ICHUS HAWJTy4IlIero PEIIeHUs B
MPUKIIAIHBIX 3a]a9ax

[IpuMeHeHne npou3BOIHON IS
HAXO0/ICHUS HAWJTy4Ilero PEIIeHus B
MPUKJIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIICHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOro GOpMYyJION UITH
rpadgukoM. B mupe npogheccutl
[Ipumenenre npou3BOIHOM IS
ONPEAEIICHUS CKOPOCTH U YCKOPEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/d5981201

bu6mmorexa [IOK
https://m.edsoo.ru/1de34d4d

Bbu6nuoreka [JOK
https://m.edsoo.ru/17af2df9

bubmuoreka [JOK
https://m.edsoo.ru/a8caSad4

bu6mmoreka [JOK
https://m.edsoo.ru/0Ob411edd

bu6mmorexa [IOK
https://m.edsoo.ru/caf9bd2f

Bbu6nuoreka [JOK
https://m.edsoo.ru/fac78105

bubmuoreka [JOK
https://m.edsoo.ru/fb6a8acf

bu6mmoreka [IOK
https://m.edsoo.ru/cffcb7e5



https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5

17

18

19

20

21

22

23

24

25

26

27

nporiecca, 3aIaHHOTro (OPMYJIION HITH
rpadgukom

Kommnozumust pyHkmmi

Kommnozumust pyskmmi

Kommnozumus ynkuuii. B mupe
npogheccuil

I'eomerprueckue oO6pa3bl ypaBHEHUN
Ha KOOPJMHATHOM IIOCKOCTH.
Pewenue meopueckux 3aoau.

I'eomeTrpuueckue oOpa3bl ypaBHEHUN
Ha KOOPJAMHATHOM IIOCKOCTH

Kontponbnas pabora:
"UccnenoBanne QyHKIIHI C
MIOMOIIbIO TPOU3BOAHON"

[TepBooOpa3Hasi, OCHOBHOE CBONCTBO
epBOOOPa3HBIX

[TepBoOOpa3HbIE 3NIEMEHTAPHBIX
¢byskuuii. [IpaBuiia HaX0XKACHUS
epBOOOPaA3HBIX

ITepBooOpa3HbIe AIEMEHTAPHBIX
¢bynkiuit. [IpaBuna HaxOXKICHUS
NepBOOOPA3HBIX

HNurterpan. ['eomeTpuyeckuii CMbICTT
UHTErpaia

Beruucienue onpenenéHHoOro
uHTerpaia mo Gopmyne HeroroHa-

Bbu6nuoreka [JOK
https://m.edso00.ru/d9469916

bu6mmorexa [IOK
https://m.edsoo.ru/ad15000¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/86adcbfd

bubmuoreka [JOK
https://m.edsoo.ru/13205d80

Bbu6nuoreka [JOK
https://m.edsoo.ru/d777edf8

bubmuoreka [JOK
https://m.eds00.ru/30¢3697b

bu6mmorexa [IOK
https://m.eds00.ru/391272c¢9

bu6mmorexa [IOK
https://m.edsoo.ru/d359{b5f

bubmuoreka [JOK
https://m.edsoo.ru/07eb464b



https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
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29

30

31

32

33

34

35

36

37

38

Jlentbnuna. Pewenue meopueckux
3a0ay.

Brrunciienue onpenenéHHoro
uHTerpaia mo Gopmyne HeroroHa-
JleiitOHm1a

[TpumeHeHne uHTErpana s
HAXOXKJCHUS TUIOIAACH TIOCKHX
buryp. B mupe npogheccuii
[IpumeHeHne nHTETpana s
HAXO0XJACHUS 00bEMOB
Te€OMETPUUYECKUX TET

[Tpumepsl perennit
mudepeHIabHBIX YPaBHCHHM
[Ipumepsl perieHuit
mddepeHIranbHbIX YpaBHEHUH
MatemaTrueckoe MOJEIUPOBAHHE
pEaNbHBIX MPOLIECCOB C MOMOIIBIO
mdQepeHInaIbHbIX YpaBHEHUH.
Pewenue meopueckux 3aoau.
Kontponbnas pabora:
"[TepBooOpa3nas u uaTerpan”
Tpuronomerpuieckne GyHKINU, HX
CBOMCTBa U rpauKu
Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U TpaduKu

Tpuronomerpruyeckue QyHKINH, UX

Bbu6nuoreka [JOK
https://m.edsoo.ru/b9b225¢3

bubmmoreka [JOK
https://m.edsoo.ru/b800deb4

bu6mmoreka [JOK
https://m.edsoo.ru/f5eed075

bu6mmorexa [IOK
https://m.edsoo.ru/41da431a

Bbu6nuoreka [JOK
https://m.edsoo.ru/6df195a0

bubmuoreka [JOK
https://m.edsoo.ru/6b61c578

bu6mmorexa [IOK
https://m.edsoo.ru/6ed2b3ba

bu6mmorexa [IOK



https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba

39

40
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42

43

44

45

46

47

48

49

CBOMCTBa U rpauKu

TpuronomeTpuueckre GYHKINH, HX
CBOMWCTBa U TpaduKu. B mupe
npogeccutl

OT160p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHHH C TOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKHIX
ypaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

OT060p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPHUUECKHIX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
PerieHue TpUroHOMETPHUUECKUX
HEPABEHCTB
Perienne TpuroHOMeTpHUECKUX
HEPaBEHCTB
Pemenue TpUroHOMeTpHUYECKIX
HEPABCHCTB
PerieHue TpUroHOMETPHUUECKUX
HEPABEHCTB
Kontponbnas padota: "['paduku
TPUTOHOMETPHUYECKUX (DYHKIIUH.

'

Tpuronomerpuueckrue HepaBeHCTBa'

OcHOBHBIE MCTOABI pCHICHUSA

https://m.edsoo.ru/fcdd2a2e

bubmmoreka [JOK
https://m.edsoo.ru/b8a0ff2f

bu6mmoreka [JOK
https://m.edsoo.ru/12d1413¢

bu6mmorexa [IOK
https://m.edsoo.ru/e248c5fc

Bbu6nuoreka [JOK
https://m.edsoo.ru/09basb3d

bubmuoreka [JOK
https://m.edsoo.ru/1f4655da

bu6mmorexa [IOK
https://m.eds00.ru/76¢ce9958



https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958

50

51

52

53
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57

58

59

60

61

IMMOKa3aTCJIbHBIX HCPABCHCTB.
Pewenue meopuyecKux 3a0ay.

OcHoBHBIC MCTObI pCHICHUSA
IMMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTObI pCHICHUS
MMOKAa3aTCJIbHbIX HEPABCHCTB

OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB. B mupe
npogeccuil

OCHOBHBIE METOIbI PELLIEHUS
orapu(MUUECKUX HEPABCHCTB
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METObI PEILICHUS
Jorapu(MUUECKUX HEPaBEHCTB
OCHOBHBIE METOIbI PELLICHUS
norapu(MUUECKUX HEPABCHCTB
OCHOBHBIE METO/IbI PEILICHUS
HPpALMOHATIbHBIX HEPABEHCTB
OCHOBHBIE METObI PEILICHUS
UppaLMOHATILHBIX HEPABEHCTB

OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX HEPABEHCTB.
Pewenue meopueckux 3aoau.

OCHOBHBIE METO/BI PELLIEHUS
HUPPALMOHAIILHBIX HEPABEHCTB

I'papuueckue MeTobl peLIeHUs
UppaloHAIbHBIX YPaBHEHHH

bubmuoreka [JOK
https://m.edsoo.ru/be76320c

bu6mmoreka [IOK
https://m.edsoo.ru/3d408009

bu6mmorexa [IOK
https://m.edsoo.ru/bd5ff0ec

Bbu6nuoreka [JOK
https://m.edsoo.ru/cebf10c6

bu6mmorexa [IOK
https://m.edsoo.ru/536de727



https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
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63

64

65

66

67

68

69

70

71

72

I'padmyeckue MeToabl pemeHus
UppaLMOHATILHBIX YpaBHEHUI

I'padmueckue MeToabl pemieHUs
ITOKa3aTEJIbHBIX YPABHEHUI

I'paduyeckne METOIBI peIICHHUS
MOKa3aTebHBIX HEPABEHCTB. B mupe
npogeccuil

I'padudeckne METOBI peLICHHUS
Jorapu()MUYECKUX YpaBHCHUI

I'padmyeckue MeTOABI peICHUS
Jorapu(MUUECKUX HEPABEHCTB.
Pewenue meopueckux 3aoau.

I'pacdmueckue MeToabl pemieHUs
norapuMUYECKNX HEPABEHCTB

I'papuueckue MeTobl peLIeHUs
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUI

I'paduueckue METOIBI pEeLICHNUS
MOKa3aTeIbHBIX U JOrapu(PMUIECKUX
YpaBHEHUU

I'paduueckue METOIBI peLICHNUS
MOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

I'paduueckue MeTObI pELICHHUS
MOKA3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBEHCTB. B mupe npogheccuii
KonTponbHas pabora:
"UppaturoHalbHble, TOKa3aTeIbHbIC U
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74

75

76

77

78

79

80

81

norapudMudecKkue HepaBeHcTBa"

KoMmnekcHbie uncia.
AnreOpanueckas u
TpUTOHOMETpHUYECKast HOPMBI 3aITUCh
KOMIIIEKCHOTO YHCJIa

KommiekcHbie unca.
AnreOpanueckas u
TpUTrOHOMETpHUecKast HOpMBI 3aMucCu
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMU YHCJIaMU

ApudmMernueckue orneparuu ¢
KOMIUIEKCHBIMU YUCIIaAMHU

N300paskeHre KOMIUIEKCHBIX YHCEl
Ha KOOPJMHATHOM IVIOCKOCTH.
Pewenue meopueckux 3aoau.

N300paxkeHre KOMITJIEKCHBIX YHCET
Ha KOOPAMHATHOM IJIOCKOCTU. B Mupe
npogeccuil

®opmyna Myaspa. Kopau n-oit
CTETeHH U3 KOMILJIEKCHOTO yucia. B
Mmupe npogheccuii

®opmyna Myaspa. Kopuu n-oit
CTENEeHU U3 KOMILJIEKCHOTO YHUCIIa.
Pewenue meopueckux 3aoau.

[IprMeHeHnEe KOMIUIEKCHBIX YHCEN
JUIs pelieHus: GU3NYECKux U
reoOMEeTPUUECKUX 3aJa4
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93

94

Kontponbnas padota: "KomruiekcHbie
gucna"

HatypanbHble u Lenble uucia
HarypanbHble u niensie yucna

[IpuMeHeHne NpU3HAKOB ACITUMOCTH
LIEJIBIX YU CEIT

[TpuMeHeHHe TPU3HAKOB JICTTUMOCTH
LENBIX YUCell. PeweHue meopyeckux
3a0au.

[IpuMeHeHne MPU3HAKOB ACITUMOCTH
nensix uncen: HOJL u HOK

[IpuMeHeHne NMPU3HAKOB ACIIUMOCTH
uensix yucen: HOJl u HOK

IIpuMeHeHne NPU3HAKOB ACIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOAYJIIO

[IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MOYJIIO

[TpuMeHeHne TPU3HAKOB IETMMOCTH
EJBIX YMCEIT: aNropuT™ EBKiMa s
peleHws 33124 B ISIbIX YUCIaX. B
mupe npocgheccuti

Konrponsnas pabdora: "Teopus
1enbIx yucen"

CucrteMa ¥ COBOKYITHOCTb YPaBHEHUIA.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

CucreMa ¥ COBOKYITHOCTh YPAaBHEHU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-



95

96

97

98

99

100

101
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CIIEICTBUS

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM
U COBOKYITHOCTEW pallMOHAIbHBIX
YpaBHEHUI

OCHOBHBIE METOIbI PEIICHUS] CUCTEM
Y COBOKYITHOCTEH UppaIlMOHATbHBIX
ypaBHEHUH. B mupe npogheccuii

OCHOBHBIE METOJBI PEILIEHUS CUCTEM
U COBOKYITHOCTEHN NOKAa3aTEJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOAbI pCHICHUSA CUCTEM
Y COBOKYITHOCTEH MOKa3aTeIbHbBIX
YpaBHEHUU

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM
Y COBOKYITHOCTEH JIorapu(pMUYECKUX
YpaBHEHUN

OCHOBHBIE METOJIBI PELLIEHUS CUCTEM
Y COBOKYITHOCTEH JTorapu(pMUIECKUX
YpPaBHEHUU

[IpumeHeHne cucTeM K pelieHuo
MaTeMaTHYeCKHX 3a7a4 U 3a7a4 u3
pa3IUYHBIX 00JacTe HayKu U
peanbHOM JKU3HU, UHTEPIIpETaLUs
MOJIYYEHHBIX PE3yibTaToOB. PeuieHue
MBOpYeCKUX 3a0au.

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYeCKHX 3a7a4 U 3a7a4 u3
pa3nuYHBIX 001acTel HAyKH U
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112

peabHOM JKU3HU, UHTEPIIPETaLINA
MOJTy4YE€HHBIX PE3YyJIbTaTOB

IIpumeHeHNEe HEPABEHCTB K PELIEHUIO
MaTeMaTHYECKUX 3ajad U 3a7a4 u3
pa3IuyYHbIX 00JacTe HayKu U
peanbHOMN )KU3HU, MHTEPIIPETALUS
MOJIyYEHHBIX PE3yJIbTaTOB. . Pewenue
MeopyecKux 3a0ad.

Kontponbnas pabdota: "Cuctemsr
palliOHAJIBHBIX, UppAalMOHAJIbHBIX
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
ypaBHeHU"

PanmonaneHble ypaBHEHUS C
rnapaMmeTpamu

PaunonansHble HEpaBeHCTBA C
rnapaMmeTpamu

PanmoHansHBIC CHCTEMBI C
rnapameTpamu
HppaunoHaiibHble ypaBHEHUS,
HEpPABEHCTBA C IapaMeTpaMu
WppanmonanbHble CUCTEMBI C
napameTpamu
[TokazarenbHbIE ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu
IToka3aTennbHBIE CUCTEMBI C
rnapaMmeTpamu

Jlorapudpmuueckue ypaBHeHUs,
HEpaBEHCTBA C TapaMeTpamMHu
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Jlorapudmudeckue cucTeMsbl ¢
napamMeTpamu

TpuroHomeTpuyeckue ypaBHEHHUs C
rapameTpamu

Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

TpuronomeTpruyeckue CUCTEMBI C
napameTpamMu

[TocTtpoeHue u uccnenoBaHue
MAaTE€MAaTHYECKUX MOJENEN peabHbIX
CUTYAaIUi C IOMOLIBIO YPABHEHUH C
napaMeTpamMu

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTUYECKUX MOJENIEHN peabHbIX
CUTyalHil C MOMOIIBIO CUCTEM
YpaBHEHUH ¢ IapamMeTpaMmu

ITocTpoenue u uccieoBaHue
MaTEMaTUYECKUX MOJIENEN peabHbIX
CUTYalHi C HOMOILIBIO CUCTEM
ypaBHEHUH ¢ apaMmeTpamu. Pewenue
MeopyecKux 3a0ad.

Konrponsnas pabora: "3anauu ¢
napamerpamu”

[ToBTOpenue, o6o0mIEeH e,
cUCTEMAaTU3alis 3HaHUH:
"YpaBHeHus"

[ToBTOpeHme, 06001IEHNE,
cUCTEMAaTU3alis 3HaHUH:
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125

126

127

128

129

130

131

132

"YpaBuenus"

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aINs 3HAHUM:
"VpaBHenus. CucteMbl ypaBHEHHH"

[ToBTOpenue, 06061IeHNE,
CHUCTEeMaTU3alis 3HAHHMH:
"HepaBencrsa"

[ToBTOpenue, o6o0mEeH e,
cucTeMaTH3alys 3HaHUM:
"Hepasencrna"

[ToBTOpeHme, 06001IEHNE,
cUCTEMAaTU3alis 3HaHUH:
"HepaBencTna"

[ToBTOpenue, 06001IEHNE,
CHCTEeMaTH3aIUs 3HAHMI:
"[IpousBoaHas u e€ npumMeHeHue"
[ToBTOpenue, 06061IeHNE,

CUCTEMAaTU3ALMS 3HAHUMN:
"[IpousBoaHas u e€ npumMeHeHue"

[ToBTOpenue, o6o0mEeH e,
cucTeMaTH3alys 3HaHUM:
"[Ipon3BoaHas u €€ npumeHeHue"

[ToBTOpenue, o600mEeH e,

cuctemaTusanus 3Hanuil: "Murerpan

U €ro npuMeHeHue"

[ToBTOpeHme, 06001IEHNE,

cucTeMaTtu3aius 3Hanui: "OyHkuun'

[ToBTOpenue, 06061IeHNE,

bubmuoreka [JOK



133

134

135

136

cuctemaTusanus 3HaHuil: "OyHkuun"

[ToBTOpenue, 06001IeHNE,
cucreMaru3anus 3Hanuit: "OyHkuun"

HToroBast KOHTpOJIbHAsA paboTa

HToroBast KOHTpOJIbHASA paboTa

[ToBTOpenue, 06001IEHNE,
cUCTEMAaTU3alus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

https://m.edsoo0.ru/d620c191
bubmuoreka [JOK
https://m.edso0.ru/7017196f

bu6mmoreka [JOK
https://m.edsoo0.ru/513c9889

bubmmoreka [JOK
https://m.edsoo.ru/2276973

bubmmoreka [JOK
https://m.edsoo.ru/3330f7ef
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBbI

10 KIIACC

Kon
NMPoBePsIEMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

3.2

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeJIbHOW NMPOrPaMMBbI CpeHero 001ero oopa3oBanusi

Yucna 1 BEIYUCIIEHUS

OnepupoBaTh MOHATUSIMH: pAlUMOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U JeCATHYHAS APOOb, TPOIECHTHI

BoimonusaTe  apudmMernyeckue  onepalud € palUMOHAIBHBIMU U
JNEHUCTBUTEIIbHBIMYU YK CIIAMU

BoImonHATs NpuOIMKEHHBIC BRIYUCICHHS, UCTIONB3YS MPAaBUIIa OKPYTIICHUS,
JieNaTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYUCICHUN

OHepI/IpOBaTB IMOHATHUAMU: CTCIICHDb C LCJIBIM IMOKA3aTCJIEM, CTaHIapTHas
(bopMa 3alUCcu JIEUCTBUTEIIHLHOTO quciia, KOpCHb HaTypaHBHOﬁ CTCIICHHU,
HCIIOJIb30BAaTh MOAXOIANIYHO (I)OpMy 3allUCH JCHUCTBUTEIbHBIX YHUCEN IS
peliCHUA MPAKTUYCCKUX 3a1a4 U NPCACTABJICHUA JAHHBIX

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOTO YIJIa;
UCIONb30BaTh  3alMCh  IMPOU3BOJBHOIO  yria  4epe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIIUH

YpaBHEHHsI U HEPABEHCTBA

OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJIOE,
palMoHaIbHOE, UppanoHaIbLHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

BeimonHATe mpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUI M pellaTh
TPUTOHOMETPUUYECKHE YPAaBHEHUS

BrimonHATe mpeoOpa3oBaHusl LENBIX, PAMOHAIBHBIX M HPPAMOHATBHBIX
BBIDQKCHUI ¥ pemaTh OCHOBHBIE THITBI LEJIBIX, PANWOHAIBHBIX U
UppalMOHAIBbHBIX YPaBHEHUH U HEPABEHCTB

[IpuMeHSATh ypaBHEHHS] M HEPAaBEHCTBA JUISI PEIIEHUS MaTeMaTHYeCKHX
3a]a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAYKU U peasIbHOM KU3HU
MogaenupoBaTh peajbHble CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATh
BBIPQ)KEHUS, YPaBHEHHUs, HEPABEHCTBA 110 YCJIOBMIO 3a/1a4M, UCCIIENOBATh
MIOCTPOCHHBIE MOJIENH C MCIIOJIb30BaHUEM arrapara ajireopbl

OyHKIUU U Tpaduku

OnepupoBaTh NOHATUAMU: (PYHKIHS, CIOCOOBI 3amaHus (DYHKIIMH, 00JIaCTh
ONpENIeICHUs W MHOMKECTBO 3HaYeHMHA (QyHKuuM, rpaduk (yHKIUH,
B3alMHO OOpaTHbIE (PYHKIINH

OnepupoBaTh MOHATHAMU: UYETHOCTb M HEUETHOCTh (QYHKIMH, HYIU



3.3

34

3.5

4.1

4.2
4.3

4.4

5.1

52

53

11 KIIACC

Kon
MpoBepPsieMOro
pe3yabTara

1

1.1

1.2

1.3

2.1

(bYHKINH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA
Hcnonb3oBatek rpaduky GyHKIMHA U1 penieHns ypaBHeHUN

CtpouTth 1 yuTaTh rpaduKu TUHEHHON (PYHKIINU, KBaIpaTUIHONW (YHKIIHNH,
CTETIEHHOW (PYHKIIUU C LEJBIM ITOKa3aTeIeM

Hcnonms3oBate Tpaduku (QYHKOHMA JUISI HMCCICHAOBAaHUS TIPOIECCOB U
3aBUCHMOCTEH MPH PEIICHWW 3aJad W3 JPYTHuX Y4eOHBIX TPEIMETOB M
peasbHOM JKHU3HM, BbIpaXkaTh (OpMyJIaMU 3aBUCUMOCTH MEXAY BEIMUYNHAMU

Hagama MaTeMaTH4ueCKOro aHaiamn3a

OnepupoBaTh TMOHSATHUSIMHU: TMOCIEAOBATEIBHOCTh, apudmernyeckas u
reoMeTpHuyecKas porpeccuu

OnepupoBaTh MOHATUSAMHU: OECKOHEYHO yOBIBaolasi TreoMeTpuyecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBaIOIIE reOMETPUUECKON IPOrpPEeCCUum

BaﬂaBaTB MMOoCJICHOBATCIIbHOCTHU Pa3JIMYHBIMU crocobamMu

Hcnonb3oBarh CBOMCTBA NOCJIEAOBATEIBHOCTEM M MNPOTPECCHid A
pelIeHUs peabHbIX 3a7a4 MPUKIAIHOTO XapaKTepa

MHoecTBa 1 JIOTUKa
OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIlMU HAJl MHOKECTBAMH

Hcnons30BaTb  TEOPETUKO-MHOKECTBEHHBIM — ammapar s OIUCaHUs
peaJIbHBIX MPOIECCOB U ABJICHUH, NIPU PEIIEHUH 3a/1a4 U3 JPYIUX Y4eOHBIX
MIPEAMETOB

OHepI/IpOBaTB IIOHATUAMMU: OIIPCACIICHUC, TeOpEeMa, CIICOCTBHC,
A0Ka3aTCJIbCTBO

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJIbLHOW MPOrPaMMBbI CpeIHero o01ero oopa3oBanusi

Yucna 1 BEIUUCIIEHUS

OnepupoBaTh NOHATHAMM: HATypaJbHOE, LEJIOE YHCIIO; HCIOIb30BaTh
IIPU3HAKNA JCJIMMOCTH LEJBIX YHCEN, Pa3JO0XKEHUE YHUCJIa Ha IPOCThIE
MHOXUTENHN JUUIS PELICHU 3a1a4

OnepupoBaTh MOHATHEM: CTEIIEHDb C PAIMOHAJIBHBIM IT0KA3aTEIEM
OnepupoBaTh MOHATHAMHU: JIorapu(dM YHUCIa, JECATUYHBIE M HATypajbHbIE
sorapupmsbl

VYpaBHEHMsI U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHM Il IPEeoOpa3oBaHUS  BBIPAXKEHUH,
ONEPHUPOBATh IOHATUSAMHU: II0KA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHCHUM U HEPABCHCTB



2.2

23

24

2.5

2.6

3.1

3.2

3.3

34

4.1

4.2

4.3

4.4

4.5

4.6

4.7

BoimonHsATe mpeoOpa3oBaHUs BBIPAKEHUH, COJAEpKAIIUX Jorapudmel;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE ypaBHEHUE U HEPaBEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOTapU(PMUUECKUX YPAaBHEHUN 1 HEPABECHCTB

Haxonuts pemenus mpocTenmmux TPUroHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATHAMHU: CUCTEMa JIMHEHHBIX ypaBHEHHH M €€ pelIeHuce;
UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH Ul peIIeHUs PAKTUYECKUX
3aja4

HaxonuTe pemenus npocTelmx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
ypaBHEHU U HEPABEHCTB

MogaenupoBaTh peanbHBIE CHTYallMd Ha S3bIKE aiureOphl, COCTABISATH
BBIPQ)KCHUS, YPaBHEHUS, HEPABEHCTBA W CUCTEMBI IO YCJIOBHIO 3aJauH,
UCCIIEZIOBATh MOCTPOSHHBIE MOJICIH C UCIIOJIb30BaHUEM arapaTa ainreopsl
OyHKIMH U TpaduKu

OnepupoBarh MOHATHUSAMH: TepHOAWYEcKas (QYHKIHS, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIUM, TOYKH SKCTpeMyMa (YHKIMH, HauOoJbliee |
HaMMCHBIIICe 3HAYCHHUS (DYHKIMM Ha MPOMEXKYTKE, HCIIOJIb30BaTh MX IS
uccieoBanus GyHKIUK, 3aJaHHOH rpad)uKoM

OnepupoBaTh MOHATHAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUECKON |
TPUTOHOMETPUUYECKUX (YHKLUMH; H300pakaTb MX Ha KOOPJMHATHOU
IUIOCKOCTH Y UCIIOJIB30BATH I PEIICHUS YPABHEHUN 1 HEPABEHCTB
N300paxaTh Ha KOOPAMHATHOM IIIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
Y UCITOJIB30BATh UX JUJIS PEIICHNS CUCTEMBI IMHEHHBIX YPABHEHUN
Hcnonb3oBate rpaduku (yHKOMA A8  HMCCIEIOBaHUSA IPOLIECCOB U
3aBUCUMOCTEH U3 JPyruX yueOHbIX AUCIUILTIH

Haygaya maTemMaTHYeCKOro aHanmsa

OnepupoBaTh MOHATUSAMU: HETIPEphIBHAS (QYHKIMS, IPOU3BOIHAS (PYHKLINY;
UCTIOJIb30BATh T€OMETPUUECKUNA U (PU3HUECKUI CMBICI NMPOU3BOAHON ISt
penenus 3ana4y

HaxonuTe  Npou3BOAHBIE  BJIEMEHTApPHbIX  (YHKUUH,  BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO (DYHKIIMHA

Hcnonws3oBaTh  MPOM3BOJAHYIO  UIi  HWCCEAOBaHHWS  (QYHKIMH  Ha
MOHOTOHHOCTh W DIKCTPEMYMBI, MMPUMEHATHh PE3YyJIbTaThl HCCICIOBAHUSA K
MIOCTPOCHUIO TPaPHUKOB

Hcnonp30BaTh MPOU3BOAHYIO JJISi HaXOXK/IEHUS HAWIYYILEro pElIeHUs B
MIPUKIIAJIHBIX, B TOM YHCJIE COLUATbHO-3KOHOMUYECKHX, 3a7ja4ax
OnepupoBaTh MOHATHAMM: NEpBOOOpa3Has M HMHTErpaji; IOHUMATh
reOMETPUUECKUI U (PU3UYECKHI CMBICIT HHTETpaja

HaxonuTe nepBooOpa3Hble 3JIEeMEHTApPHBIX (DYHKIMH, BBIYMCIATh UHTETpall
o gopmyne HoroTona — Jleitbnuia

Pematp npukiiagHble 3a1a4u, B TOM YMCIE COLMAIBbHO-3KOHOMHUYECKOTO U
¢bu3HUecKOro xapakTepa, CpeICTBAMI MaTEMAaTHYECKOTO aHAIIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6

2.7

3.1

3.2

33

34

IIpoBepsieMbIi 3J1€MEHT COAEPKAHUS

Yucna ¥ BEIYUCICHUS

Pammonaneuele  unciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOHM, MPOICHTHI,
OecKoHEeuHbIe MeproIndYecKue Ipodu. ApudmMernueckre onepamnun ¢ palMoHaIbHBIMU
qrcIaMu, TpeoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenue npobei u mpoueHToB
JUISl pEeILICHUs NIPUKIIAIHBIX 3a/1a4 U3 Pa3JINYHbIX OTpAcIel 3HAHUM U peabHOMN )KU3HU

JelicTBuTenpHble yncia. PanoHanbHble U MppalMOHaIbHbIE Yucia. ApupMeTndecKue
ornepalnuu ¢ JACHCTBUTEIbHBIMH yuciaMu. [IpuOmmkEHHbIE BBIYMCICHHUS, IpaBUIIA
OKpYTJICHUS, IPUKUKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN

CreneHs ¢ OCJIbIM ITOKA3aTCIICEM. CTaH,Z[apTHaH (I)OpMa 3alyiCH ASHUCTBUTEIHLHOIO YHMCIIA.
Hcnonp3oBaHue Ioaxosiei (I)OpMLI 3aIlliCH JICHCTBUTEIBbHBIX YHCEN JJIS pemicHus
MPAKTUYCCKUX 3aaa4 U MPCACTABIICHUSA JaHHBIX

ApudmMernuecknii KOpeHb HATypaJlbHOW cTerneHu. JleWcTBus ¢ apuMeTHIECCKUMHU
KOPHSIMHM HaTypajbHOU CTEHEHH

CuHyc, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa

VYpaBHEHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE IPEOOPA30BaHUS

[Tpeobpa3oBaHre TPUTOHOMETPUUECKUX BhIpakeHHd. OCHOBHbIE TPUTOHOMETPHUECKUE
bopmybl

VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHMe HepaBeHCTBA. MeTton
MHTEPBAJIOB

Pemienue nenbix U IpoOHO-pAllMOHATIEHBIX YPAaBHEHHU U HEPABEHCTB

Pemenne nppannoHalbHbIX YPaBHEHUN 1 HEPABEHCTB

Pemenne TpUroHOMETpUYECKUX YPaBHEHUN

IIpuMeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3nuYHbIX 001acTeil HayKH U peabHOM KU3HU

OyHKIMU U Tpaduku

@Oyukius, crnocodbl 3amanus ¢yHkuumu. ['padux Qynkuun. B3ammbHo oOpaTHBIE
byHKIIUU

O6nacTe ompenencHUss W MHOXKECTBO 3HaueHWd (ynkmuu. Hymm  Qyskimm.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKIUU

CrenenHast GyHKIHUS ¢ HaTypaJIbHBIM U TEJbIM TMOKa3aTeneM. E€ cBolicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHSI 7-0¥ CTETICHU

TpuronomeTpuyeckas OKPYKHOCTb, OTpEACIICHUE TPUTOHOMETPUUYCCKUX (PYHKIIHIA
YHUCJIOBOI'O apryMEHTa



Hauana maTemaTnueckoro aHaiamsa

IlocnegoBaTeIbHOCTH, CIHOCOOBI 3aJaHHSA IIOCIENOBATEIbHOCTEH. MOHOTOHHEIE

4.1 [IOCJIE10BATEIbHOCTH
ApudmeTrnueckas U TreoMeTpuueckas mporpeccud. beckoHeyHo yObIBaromas
47 reoMmerpuueckas mporpeccus. Cymma OeCKOHEYHO YOBIBalOIIEed TeOMETPUYECKOU
' nporpeccuu. @PopMyna CIOXKHBIX MPOLEHTOB. Vcnonp30BaHUME NPOrpeccUM AJis
pelIeHus pealibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omnepauuu HaJg MHokecTBaMu. Jluarpammsl Oiliepa — Benna.
5.1 [IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOIO —anmapara i ONHCaHUsA PEATbHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 3a]1a4 U3 IPYTUX YICOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COlePKAHUS
1 Yucna v BBIYUCICHUS
1.1 HarypanbHble u niensie yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCEN
1.2 CreneHb ¢ pallMoHaNIbHBIM MOKa3aTeraeM. CBONCTBA CTETIEHU
1.3 Jlorapudm uncna. JlecaTuunbie 1 HATYpaabHBIC TOTapU(DMBI
2 YpaBHEHMS U HEPABEHCTBA
2.1 [IpeoOpazoBanHme BeIpaXEHUH, COIEPKAIIHUX JTOTrapruPMbI
2.2 [TpeoOpazoBaHue BEIpaXEHU, COAECPIKAIUX CTENIEHHU C PAIlMOHATHHBIM MTOKa3aTeIeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 Iloka3aTenbHble ypaBHEHUsSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUsI U HEPABEHCTBA
6 Cucrembl TUHEHHBIX ypaBHEHUN. Pellienne NpukiIaaHbiX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHENHBIX YPABHEHU
2.7 Cucrembl 1 COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUIN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTHUYECKUX 3a/1a4
' W 33J1a4 U3 Pa3IuIHBIX 00J1acTel HAYKW U PEATbHON KU3HH
3 OyHKIMH U TpaduKH
Oynknusa. [lepuogmdeckue ¢ynkmuu. I[IpoMexyTkm MOHOTOHHOCTH (DYHKITHH.
3.1 MakcumMymbl U MUHUMYMBl GyHKIUH. HawuOomnblliee M HauMeHbIee 3HAUYCHUE
(GYHKIIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuieckne GyHKINU, HX CBOHCTBA U TpaduKH
33 [TokazarenbHas u Jorapudmuyeckas GyHKINU, X CBOMCTBA U TpaduKu
3.4 Hcnons3zoBanue rpadukoB PyHKIUHN A1 pEIICHUS] ypaBHCHUH U IMHEHHBIX CHCTEM



3.5

4.1
4.2

4.3

44

4.5

4.6

4.7

Hcnons3zoBanue rpadukoB GyHKIUN 711 KCCIEAOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBhI€ BO3HUKAIOT MpPHU PELIEHUH 3aJad U3 JPYrHuX Y4YeOHBIX NPEIMETOB U
peabHOU KU3HU

Hayana maTeMaTH4ecKoro aHaamsa
HenpepsiBable pyHKIMU. MeTOA HHTEPBAIOB /171 pEIIEHUs] HEPABEHCTB
[TpousBonHas Gpynkuuu. ['eomerprueckuii u GU3NIECKHIA CMBICI TPOU3BOTHON

[Tpon3BoHble 3neMeHTapHBIX (QyHKUUH. DOpMysbl HaXOXKIEHUS MPOU3BOJHOMN
CYMMBI, IPOU3BEACHUS M YACTHOTO (DYHKIIMHA

[IpumeHneHne MPOU3BOMHON K WCCIENOBaHUIO (GYHKIMA HAa MOHOTOHHOCTh U
skcTpeMyMbl. HaxoxxaeHre HauOobIIero M HaMMEHbLIEro 3HayeHUs QyHKIUU Ha
OTpe3Ke

[TpruMeHeHHEe TIPOU3BOTHON /ISl HAXO0XKICHHS] HAWIYYIIETO PEIICHUS B TPUKIIAIHBIX
3ajadax, JUId OINpPENCNCHHs CKOPOCTH IIpolecca, 3aJaHHOro (opMynol wuiu
rpadguxom

[TepBooOpasnas. Tabnuma nepBooOpa3HbIX

WuTerpan, ero reomeTpuueckuii U GU3MIECKUN CMBICH. Brruncienne nHTerpaia mno
dbopmyne Hetorona — JleliOHuIa



IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHUSA K MPeIMETHBIM Pe3yJIbTaTaM OCBOCHHS
NpoOBepPsieMOr0  OCHOBHON 00pa3oBaTeIbHOI MPOrpaMMbI CpeHero 0o1ero
Tpe0oBaHUs o0pa3zoBaHust

Brnanenne MeTomaMu JOKa3aTeNbCTB, aITOPHUTMAMM PEIICHHS 3a/ad;
yMeHue (OpMYJIHpOBATh W OINEPHPOBATH MOHATHUSAMH: OIpEICIICHHE,
aKCHOMa, TEOpeMa, CIIJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTEIbCTBO,
PaBHOCWIBHBIE (POPMYITMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOMNOJIOXHOE YTBEP)KACHUE, NPHBOAUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIWH;
MPOBOAMTH J0Ka3aTeIbHbIC PACCYKICHHS MPH PEIICHUH 3a1ad, OL[CHUBATh
1 JOTHYECKYI0  TPAaBWIBHOCTh  PACCYXJICHHUI; yMEHHE OIepHpOBAThH
TOHSITHSAMHU: MHOXXECTBO, TOJMHOXECTBO, OINEPAIlMH HAaJ MHOXKECTBAMH;
YMEHHE UCIOJIB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar  Jis
OITMCAHUS PEATBHBIX MPOIIECCOB M SBJICHUH M MPU PEIICHUH 3a]ad, B TOM
YHCcIIe U3 IPYTHX YYEeOHBIX MPEJIMETOB; YMEHUE OTEPHPOBATH MOHATHAMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHE 3a]1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMHU CIIOCOOAMU; UCIOIB30BaTh Tpadbl Mpu

pEIICHNH 3a1a4

YMeHue onepupoBaTh MOHSATUSAMH: HATypalbHOE YHUCIO, LEJI0€ YHCIO,
CTCIICHb C ICJIBIM IOKAa3aTCJICM, KOPCHb HaTypaHLHOI\/JI CTCIICHHU, CTCIICHDb C
paloHaIbHBIM MOKAa3aTeleM, CTENEeHb C JCHCTBUTEIbHBIM IOKa3aTesIeM,
HOFapI/I(l)M quciia, CHMHYC, KOCHMHYC W TAQHI'CHC IIPOU3BOJIbHOI'O 4YHCIIA,
OCTaTOK [0 MOAYJIIO, PAallMOHAIbHOE YHUCIIO, WPPALUOHATIBLHOE YHUCIIO,
MHOXKCCTBa HATypaJlbHbIX, MCJbIX, pPalluOHAJIbHBIX, HCﬁCTBHTCHBHBIX
2 YHUCeN; yMEHUE UCTIOIb30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITUN 00N
JeNUTeNh W HauUMeHbllee o0Iee KpaTHoe, anroput™M EBknmpma npu
pElIeHNnH 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMH MO3UIIMOHHBIMH CHUCTEMaMH
CUUCJICHUA; YMCHUC BBIINIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp€O6pa3OBaHI/IH
BBIpOXCHUI CO CTENEHsSMH M JorapudmMaMu, MpeodOpa3oBaHUs TPOOHO-
palMOHAIBHBIX  BBIPAXKCHUH;  yMEHUE  OIEPUPOBATH  IOHATUAMM:

MOCTIeIOBATEIIbHOCTh, apu(MeTH4ecKass TMPOTPECCHsi, TeOMETpUIecKast



nporpeccusi, OECKOHEYHO YOBbIBarollas IeoMeTpuYecKas Iporpeccus;
YMEHHME 3a/aBaTh II0CIEJOBATEIbHOCTH, B TOM UHUCJIE C ITOMOUIBIO
PEKYPPEHTHBIX (POPMyYJI; YMEHUE ONEPUPOBATh MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCNA, MOIYJb U apryMeEHT
KOMIUIEKCHOTO ~ uHcia, (GopMma  3alMCH  KOMIUIEKCHBIX  4HCell
(reomeTpuyeckas, TPUTOHOMETpHUYECKass M anreOpamyeckas); yMeTh
IIPOU3BOJUTh apU(METHUECKUE MAEUCTBHS C KOMIUIEKCHBIMH YHCIIaMU;
MIPUBOAUTH MIPUMEPHI UCIOIB30BAaHUS KOMILIEKCHBIX YHUCEN; OIEepHpOBAThH
NOHATHSIMM:  MaTpuua 2X2  u  3x3, omnpenenureinb  MaTpULbL,

reOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OmnepupoBaTh MOHATUAMU: PaLMOHAIbHBIE, HPPALHOHAIbHBIC,
MOKa3aTeNbHbIE, CTETEHHBIE, JOTapU(PMHUECKUE, TPUTOHOMETPUUIECCKHE
YpPaBHEHHs M HEpPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHATUSIMU: TOXAECTBO, TOXKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHWH M HEPABEHCTB, DPAaBHOCHUJIBHOCTH
YPAaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IOMOLIBIO Ppa3INYHBIX MPUEMOB; pEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C [ApaMeTpOM; IPUMEHATH
YPaBHEHHUs, HEPAaBEHCTBA, MX CHUCTEMBI [UIsl PELIECHUS MaTeMaTU4YECKHX

3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JacTe HayKu U peanbHON KU3HU

YMeHue onepupoBaTh HOHATHAMH: (QyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOUIHOCTD (PYHKIIUM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTBH
(GyHKIMH, SKCTpeMyM (QYHKLUWH, HauOOJbIlee W HAaUMEHbIIEe 3HAUYCHUS
(GyHKIMHM Ha TIPOMEXKYTKE, HEMpEephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
GyHKIIMY, TIepBasi ¥ BTOpas MPOW3BOJHAS (HYHKIUHU, TEOMETPUUYECKUN U
(bU3MYECKUd CMBICI TPOW3BOJHOM, TEPBOOOpa3Has, OINPEACIEHHBIN
WHTETpAN, YMEHHE HAaXOIUTh ACUMNOTOTHI Tpaduka (QYHKINH, YMEHUE
BBIUUCIIATH  MPOU3BOAHBIC  CYMMBI, TIPOM3BENCHHS, YacTHOTO W
KOMITO3UIIUU (PYHKIMN, HAXOIWUTh YpaBHEHHE KacaTeNbHON K Tpaduky
(YHKIMY; YMEHHE HaXOIWUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIIONB30BaTh MPOU3BOIHYIO Ul HCCIEAOBAaHHUS (DYHKIIHIA,
HaXOJWUTh HAWOOJIbIIME W HAWMEHBIINE 3HAYCHHS (YHKIUH; CTPOHTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM arapara MaTeMaTHYeCKOTro
aHaliu3a; TPUMEHATh TPOU3ZBOIAHYIO [UIS HAXOXKICHHS HAWITYYIIEro
pelieHusl B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-SKOHOMHUYECKHUX W

(bU3MYEeCKUX 3a/1auax; HaXOJIUTh TUIOMIAJAN U 00BbEMBI PUTYP C TMTOMOIIBIO



HUHTCErpaia;, MNpUuBOAWTL HNPHUMEPbBI MATEMATHUYCCKOTO MOJACIHPOBAHUA C

NOMOIIbI0 U] PepeHInaTbHBIX YPaBHEHUIH

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHast QyHKIUSA,
KoMIo3ulusl (QyHKIUH, nuHEHHas (QYHKOWSA, KBaapaTHdHas (QyHKIIHA,
pauMoHanbHas (YHKLUHMSA, CTeNeHHass (QYHKUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHMH, TOKa3aTelbHas W
aorapupmuueckass (YHKLIHUH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
GyHKIMHA,  BBINOJHATH  mpeoOpa3oBaHusi  rpadukoB  GYyHKIHH,
UCIOJb30BaTh TPaQUKH JUIsl U3YUYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnn 3a7ad W3 APYruX Y4eOHBIX MPEAMETOB W 3a/1ad U3 pealbHOU
KHU3HHM;, BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAy BeIUYHMHAMU;
WCTIOJIh30BaTh CBOWCTBA M TpapuKu (YHKUWH JUIsl pEeIIeHHs ypaBHEHHIA,
HEpaBEHCTB M 3a/Jay C [apaMeTpaMiy; H300pakaTh Ha KOOPJMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUIN YpPaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJIE Ha
MIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHUE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HaJOTH, 3aJja4d U3 OO0JACTH YNpaBICHUS JUYHBIMU U CEMEHHBIMU
(MHaHCaAMU); COCTaBJIATh BBIPAXKCHHS, YpPaBHEHHS, HEPaBEHCTBA WU HX
CUCTEMBI IO YCJOBMIO 3aJiaud, HUCCIIEOBAaTh IOIYYEHHOE pEIIEHUE U
OLICHMBATh TPaBIONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBAThH
peasbHbIE CUTyallUd Ha S3bIKE MAaTEMaTHKU; COCTaBIISITh BBIPAXKECHMS,
YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 3aJ1a4M, UCCIIEI0BAThH
MOCTPOCHHBIE ~ MOJEIM C  HCHOJB30BAHMEM  ammapara  ajreOpsl,

HWHTEPIPETUPOBATH MOTYUYEHHBINH Pe3yIbTaT

YMeHue onepupoBaTh MOHATHSAMHU: CpeHee apuMeTHUecKoe, MeaHuaHa,
HauOosbllee U HAMEHBIIIEEe 3HAYCHHUs], pa3Max, TUCIIEPCHs, CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBOrO HaOopa; yMeHHe H3BICKaTh, WHTEPIPETUPOBATH
uHpOpMaINIO, IPEICTABICHHYIO B TaOJIHMIIAaX, Ha JUarpaMMmax, rpapukax,
OTpPaKAIOIIyI0 CBOWCTBA peaJbHBIX MPOLECCOB M SBICHUIA; NMPEICTABIATH
nH(pOpMALIMI0O ¢ TOMOIIBI0 TaOJNMIl W JAWarpaMM; HCCIeA0BaTh
CTaTHCTHYECKHE JaHHbIE, B TOM YHCIIE C MPUMEHEHHEM TpadUIecKIX
METOJIOB M 3JIEKTPOHHBIX CPENICTB; rpa)uyecKu UCClIe0BaTh COBMECTHBIC

Ha0JII0/IEHNUS C TIOMOIIBIO TUarpaMM PacCeUBaHUS U JIMHEHHOM perpeccuu

YMeHne onepupoBaTh MOHATHAMH: CIyYaWHBIA OINBIT M CIIy4ailHOE

CO6I>ITI/IG, BCPOATHOCTDH cnyqaﬁHoro CO6LITI/IH; YMCHHUEC BBIYHUCJIATH
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BEPOSITHOCTh C KCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; TPUMEHSTH
(bopMyJIBl CIOXKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (Gopmyiy MHOITHOM
BeposTHOCTH, popmyny bepHynnu, komOuHaTOpHBIE (DAKTHI U (HOPMYJIHI,
OLICHUBATh BEPOSITHOCTU pEabHBIX COOBITHI; yYMEHHE OIepUpPOBATh
MOHATUSIMH:  CIIy4aiiHasi BEJIMYMHA, pacClpelelieHue BEpOSTHOCTEH,
MaTeMaTHU4eCKoe OXHUJAaHWEe, AHUCIEPCHs W CTAaHIAPTHOE OTKIOHECHUE
CIIydallHOW  BENWYMHBL, (QYHKIHWA paclpefciicHHus W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIbHOTO paclpe/ie]ICHUI; YMCHHE
HCIIOJIL30BaTh CBOMCTBA HU3YYCHHBIX paCHpeﬂeHGHI/Iﬁ AJI1 pCIICHUSA 3aaa4;
3HAaKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIIMX YHCEJ, METOJbI BHIOOPOYHBIX
HCCIENOBAaHUM; YMEHHE IIPUBOJUTH IPUMEPBl TPOSBICHHUS 3aKOHA
OOJNIBIIIMX YHUCEN B TPUPOJHBIX U OOIICCTBEHHBIX SIBJICHUSAX; YMCHHUE
OTIEPUPOBATH TMOHATUSIMHU: COYCTAHWE, MEPECTAHOBKA, YMCIO COYCTAHH,
YHCIO  TEPeCTaHOBOK; OuHOM  HbIOTOHA; yMEHHE  TPUMEHSTH
KOMOMHATOpHBIE (DAKTBHI U PACCYKICHUS IS PEIICHHS 3a7a4; OIICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABJIATH BEPOSTHOCTHYIO MOJCTH U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pPE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: TOYKA, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUUMHA yTIJIa, INIOCKUN YToJl, IBYTpaHHBINI
yroJi, TPEXTPaHHBIM Yroj, CKpEeLUBaIOLUecs IpsMble, TapauieIbHOCTh U
NEePHIEHAUKYISIPHOCTh MPSMBIX U IUIOCKOCTEM, yroid MEXIy HpsIMbIMH,
yroJl MeXAy TNpsSAMONM M IJIOCKOCTBIO, YroJl MEXHIy IUIOCKOCTAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY MpsIMbIMH,
paccTosiHUE MEXIY IUIOCKOCTSIMM; YMEHHUE MCIIONb30BaTh IPU PELICHUU
3aa4 uU3ydeHHbIe (aKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE OLIEHWBATh
pasMepbl  OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTh MaTeMaTUYECKHE
MOJENH C MOMOIIbID TE€OMETPUYECKUX TMOHITHI M BEJIMYMH, DEIIaTh

CBA3aHHLIC C HUMU IMMPAKTUYCCKUC 3a1a4n

YMeHue omepupoBaTh MOHATHUAMU: IUIOMIAIL (UTYphl, 00BEM (GUTYpHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, napamjenenunen, Npu3sMa, OUpamMuaa, Qurypa M MOBEPXHOCTb
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans cepsl, IUIOMAAb
MOBEPXHOCTU MHUPAMUbI, TMPHU3MBI, KOHyCa, LWIMHApPA, O0BEM KyoOa,
IPSMOYTOJIBHOTO MapaUleienunesa, HUPaMUAAbl, HPU3MBI, LWIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaui€JbHbIC OCH HWJIWM OCHOBAaHWIO, CCUCHUEC I1Iapa, IIJIOCKOCTD,
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12

13

Kacaomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpPBHI M MOBEPXHOCTHU
BpALEHUs, UX CEUYEHHMsI, B TOM YHUCIIE C MIOMOUIBbIO IEKTPOHHBIX CPEJICTB;
YMEHHE TMPHUMEHATh CBOMCTBA I€OMETPUYECKHX (DUTYpP, CAMOCTOSTEIHHO
(dhopMynHupoBaTh ONpeesieHUs] U3y4yaeMbIX (UTYp, BBIIBUTATh THIOTE3HI O
CBOWCTBaX M TMpH3HAKaX TI'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIU
omnpoBepraTb HX; YMEHHE TMPOBOAUTH Kilaccupukanuio ¢Guryp 1o
pPa3IUYHBIM TpPU3HAKaM, BBITIOTHATH HEOOXOJUMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHSATHSAMH: JBIDKEHHE B IMPOCTPAHCTBE,
napajuleJbHBId TIEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B INPOCTPAHCTBE,
MOBOPOT, TpeodpazoBaHue MOAOOWS, TOMO00HBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIE W MONOOHBIE (UTYpHl, B TOM 4YHCIIE B TIPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOIB30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pELICHNN 3ajad; HaXOAWTh TE€OMETPUYECKHUE BEIMYMHBI (JJIMHA, YTrod,
TUI0IIAb, 00BEM) MIPH PELICHUH 3a7ad U3 APYTHX y4EOHBIX MPEAMETOB U
U3 peaNbHOW >KM3HU; YMEHHE BBIYHCIATH TEOMETPUYECKHE BETUYHHBI
(nwHA, yroiy, miomamb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIONB3YS
W3y4YeHHbIE (OPMYIBI M METOJBI, B TOM YHCJE: IUIOIIAIb MMOBEPXHOCTH
MUpaMHIBI, TIPU3MBL, KOHYCa, IMJIMHIpA, Tuiomans chepbl; 00bEM KyOa,
NPSIMOYTOJIBHOTO ~ MapajuleNienuneaa, MHUPaMHUIbl, TPU3MbI, LHIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJbHAsI CUCTEMa KOOpIMHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPAHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa Ha YHCIO, pa3jOkKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOMU3BENCHHE, BEKTOPHOE NPOU3BEIACHUE, YIOJl MEXAY
BEKTOpPaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIM M KOOPJAWHATHBIA METOJ

JUISL pEeIIeHUs] TEOMETPUUYECKUX 3a/1a4 U 33/1a4 APYTUX y4eOHbIX IPEeIMETOB

YMeHne BeIOMpATh MOAXOASIINA METOJT IS PEIICHUs 3a/1aui; TOHUMaHHE
3HAYUMOCTH MAaTEMaTHUKH B W3YYCHUU NPHUPOIHBIX U OOIIECTBEHHBIX
MPOIIECCOB M SBJICHWM,; YMEHHME pacIlio3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTUK{ B UCKYCCTBE, YMEHHUE MPUBOIUTH MPUMEPHI MATEMaTHIECKIX

OTKPBITUN POCCUUCKON U MUPOBOM MaTEMAaTHUYECKON HAyKH



INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yuca v BBIYUCIICHUS
1.1 Harypanbhble u nensie yncina. [Ipu3Haku 1e1MMOCTH LENIbIX YUCET
12 Panuonanenple uyncina. OOBIKHOBEHHBIE U JIECATHYHBIE JpPOOM, MPOLECHTHI,
‘ OeCKOHEUHBIE IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOW cTereHu. J[eWCTBUS ¢ apupMEeTHICCKIMU
. KOPHSIMM HaTypajlbHON CTENIEHU
1.4 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ pallMoOHaNIbHBIM NoKa3aTesieM. CBONCTBa
. CTEIIEHU
L5 CuHyCc, KOCMHYC M TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm umcna. [lecsaTndnble U HaTypajibHbIE JOrapupMbl
JeiicTBuTenpHble  uyncia. ApupMETHYECKHE ONepalud C  JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIICHUS, PaBUIa OKPYIJICHHs, TPUKUAKA U OLIEHKa
pe3ynbTara BEIYUCICHAN
1.8 [IpeoOpazoBanue BhIpaKEHUN
1.9 KomrmuiekcHele uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 Lensie u 1poOHO-paliOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuroHomeTpruyeckue ypaBHEHUS
24 [oxa3zaTenpHbIE U JOrapuPMHUUECKUE YPABHEHUS
2.5 Llenbie u 1pOOHO-paAIIOHANIbHBIE HEPABEHCTBA
2.6 HppanroHanbHble HEPABEHCTBA
2.7 [Toka3arenbHble U TorapupMUIECcKre HEPaBEHCTBA
2.8 TpuroHomeTpuieckre HEpaBEHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPABHEHHI M HEPABEHCTB
2.10 VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Matpuia cucTemMbl TMHEWHBIX ypaBHEHUN. OnpeeuTenb MaTpHULIbl
3 @yHKIMU U TpaduKu



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OynHknusa, cnocoObl 3amanus (GyHkmuu. ['paduk dyaknuu. B3zauMHO oOpaTHBIC

¢ynkuuu. YétHeie 1 Heu€THBIC QyHKIMU. [leproamueckue GpyHKINH

OOnactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHKkumu. Hymm ¢yHKmmm.
[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
MakcumMyMbl 1 MUHUMYMBI (yHKIMU. HaumOomnbiiee M HanMeHbIee 3HAYCHHUE

(GYHKIIMN Ha TPOMEKYTKE

CrenenHass (QyHKUMS C HaTypaJbHbIM M LEeJbIM IoKazatesneM. EE cBoiicTBa u

rpaduk. CBoiicTBa U TpaduK KOPHS 1-0i CTETICHU
Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu
[TokazaTenpHas u norapudmudeckas GyHKIINH, KX CBOWCTBA U TPaPUKH

Toukm paspeiBa. AcumntoTel rpadukoB ¢yHkiuid. CBoiicTBa (QyHKIUH,

HENPEPBIBHBIX HA OTPE3KE
IlocieqoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEMH
Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmyria CI0XKHBIX POLIEHTOB
Hayasa MmaTemaTnueckoro aHajinsa

[IpousBonnas ¢pynkuuu. [Ipons3BoaHbIE FIeMEHTAPHBIX (DYHKIHIA

[IpumeHeHne mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HauOoblIero ¥ HaMMEHBIIETo 3HaueHUs (QYyHKIMU Ha

OTpe3Ke
[TepBooOpasnas. MaTErpan

MHoxecTBa U JIOTHKa

MHOXecTBO, orepaiuu HajJ MHOKecTBamu. J(uarpammel Diinepa — Benna
Jloruka

BeposTHOCT 1 cTaTUCTHKA

OnucarenbHas CTaTUCTHUKA

BepositHocTh

Kombunatopuka

I'eomerpus

@urypsl Ha MIIOCKOCTH

[IpsiMbIE ¥ TJIOCKOCTH B TPOCTPAHCTBE
MHoOrorpaHHuKu

Tena v MOBEpXHOCTH BpaIllEHUS

Koopannats! 1 BEKTOPEI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

Anrebpa u Havana aHanu3a. MopakoBud A.I. YyeOnuk nms o6rieoOpa3zoBaTeIbHBIX
OpraHu3aluiil.
Anrebpa u Havyasia matematudeckoro ananmsa. 10-11 kmaccel. JIuktantel. Konte A.C. U3n.

Yyurens, 2025.
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