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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTAIbHYIO 0a3y g H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPyruX JUCHMIUIMH. B pamkax gaHHOro y4deOHOro Kypca
oOydaromuecss OBJA/ICBAIOT  YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HayKu, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

Y4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUSI 3aKOHaMU (PU3UKHU, XUMHHM, OWOJOrMM, TOHUMAHHUS OCHOBHBIX
TEHACHIIMNA Pa3BUTHS IKOHOMUKHU M OOIIECTBEHHOW >XU3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSAMHU aireOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKA3bIBATh
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xome u3yuenuss ydyeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOydaroluecss MOJy4YalOT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIENEeH peallbHbIX CUTyalud, UHTEpPIpPETAaluU IOJy4YEHHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEPAMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOIIMMUCA MATEMATHUYECKUMHU OTKPBITUSIMU U KX aBTOPaMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMM (OPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIbHOM ~ KOHLEHTpPAllMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredOpe M HadajgaM MaTEMaTHYECKOrO aHalu3a JIEKUT
JEeSTENIbHOCTHBIN MPUHIUT O0yYEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHE JHUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
JIpyra ¥ IOCTENEHHO HACBIAsCh HOBBIMM TeMaMH U pasnenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMAaTHYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHaJn3,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u gpyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCIelI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTyalliu, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUU Y4eOHOTO Kypca, A pelieHHs
CaMOCTOSITENIbHO CPOPMYIMPOBAHHONH MaTeMaTH4eCKOH 3afauu, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBeET.



CopepxarenpHo-MeTOAMYECKass  JUHUS  «Yucna W BBIUMCIEHMSD  3aBEpIIAET
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odimiero oOpa3oBaHus 0coOoe
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
pUOIKEHHBIC BEIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYarONIMMCSI MHOXECTBA HATYpPAJbHBIX, IEIBIX, PAIMOHAIBHBIX U
JNEHCTBUTENBHBIX YMCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX dMcel. B kaxaom u3 3Tux
MHO>KECTB PacCCMAaTPUBAIOTCSA CBOWCTBEHHBIE eMy clielu(UYECKUe 3a/1auu U Olepalluu: JeJIeHre
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXKECTBE IICNIBIX 4YHCEN, OCOOble CBOMCTBa
paloHaTbHBIX U UPPAIMOHATBLHBIX YUCEN, apu(PMETUYECKUE OIEepaluy, a TakKe H3BICUYCHUE
KOpDHS ~ HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX  4Hcel. bmaromaps
MOCNIEOBATEIbHOMY  PACIIMPEHHIO Kpyra HCHOJb3YeMbIX YHCET U  3HAaKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (popMHpyeTCs MpeaCcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEJIEH pealbHOrO MUPA, IIIMPOKO
UCIIONIB3YIOTCSI 0000IIeHIE U KOHKPETU3AIH .

Jlunus «YpaBHEHUS U HEPABEHCTBA» pPeaJM3yeTCsl Ha MPOTSIKEHHH BCETO OOY4YEeHHs Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IIPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIMX 3ajad. B pe3ynbrare oOydaromyecs OBJaJ€BatOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalUOHAIBHBIX, HWPPALUOHANBHBIX, IOKAa3aTENbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxanux mapamerpsl. [lonmydeHHble YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMI C TIOMOIIBIO TIPOU3BOIHOM, TIPH PENICHUH MPUKIIATHBIX 33724 1 3a/1a4 Ha HaXO0XKJICHUE
HauOOJBIINX U HAMMEHbITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHHUH BBIMONHATH pacu€Thl Mo (opmynamM, MpeodpazoBaHUs
PaAIMOHATILHBIX, UPPAIMOHATLHBIX ¥ TPUTOHOMETPHUYSCKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
colepxammx creneHn u Jjorapudmel. bmaromaps u3ydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3G PeKTUBHBIC HHCTPYMEHTHI JUIS PEIICHHS IPAKTHUECKUX U €CTECTBECHHO-
HAYYHBIX 3a]a4, HArJISAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKA HAYKH.

CogepxarenpHo-MeToanuecKass TUHUS «DyHKIMU U TpauKU» TECHO MepervieTaeTcs ¢
JpYrUMU  JUHUSAMH  y4eOHOro Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIEe  3aaaéT
MOCJIEIOBATEILHOCTh ~ M3YYEHHUs1  Marepuana. V3ydeHue  CTEnmeHHOH, IOKa3aTelIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOWCTB U rpaMKOB, HCIOIH30BAHHE
GyHKIUE Ui pelieHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEATbHON JXU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKMM aHAJIM30M, TaK M C pElIeHWEM ypaBHEHUHW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHE yAelseTcs (OPMUPOBAHUIO YMEHMsI BBIpaKaTh (GopMyIamMu
3aBUCHUMOCTH MEXY pa3IMYHbIMUA BETUYMHAMH, UCCIIEAOBATh MOJYYCHHbIE (YHKIMH, CTPOUTH
ux Tpaduku. Marepwan STOH cojepKaTeNbHON JIHWHUM HAleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TMO3BOJIIOIINX BBIPAXKaTh 3aBHUCHMOCTH MEXIYy BEIWYMHAMH B pa3Iu4HON (opme:
aHAJTMTUYECKOM, Trpaduyeckoii U ciloBecCHOW. Ero wu3ydeHue CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOMIEHHIO U  KOHKpETHU3alluH|,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacHIMpUTh KPYr KaK MAaTeMaTHYE€CKUX, TaK U MPUKIAJAHBIX 33J]1a4, JOCTYIHBIX 00y4YaroluMCs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpEeHHs ImporeccoB. JlaHHas cozaepxaTeinbHas JIMHUAA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopepxarenpHO-MeTOANYECKAs JHHHUS «MHOXECTBa U JIOTHKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMmycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIONb30BaTh €ro JUIsl BBIPAXKEHHMS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIHUPOBAHUA, KOTOpPbIE  MPHU3BAHBI  CIHOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTro Kypca «Anredpa u Hadyajaa MaTeMaTHIECKOTO aHaTN3a» OTBOIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeit 1 MPOLEHTOB I pEIIeHHUs TPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy C JECUCTBUTEIBHBIMU 4YucIaMU. MOAyib NEHCTBUTEIBHOIO YHMCJIA U €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenb ¢ uenbM nokasateneMm. bunom Herotona. Vcnonb3oBanue noaxossieit popmbl
3anyucy JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs IPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[eciTHIHbIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUHIIbHBIE YypaBHEHUS U ypaBHEHUs-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUs LEeTIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHH U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem JIMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPEAETUTEINEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOILNBIO YPaBHEHHMH U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHUN M HEpPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3adad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DOyHKUUH U rPpaduKu

Oyukius, crnocodbl 3amaHus (QyHkiuu. B3anmmbHo obOpatHblie (yHkimu. Kommosuius
byakuumii. ['paduk Gyakuu. InemeHTapHbIe TpeoOpa3zoBanus rpaduKoB PyHKITUH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTosHcTBa. YErHpie n HeuéTHhle QyHKIUH. [leprogmueckue ¢GyHKuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0BaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECCaX U SBJICHUSAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas Iporpeccud. beckoHedHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W UX CBoiicTBa. Toukw pa3pbiBa. ACHUMOTOTH TpaduKOB
¢dbynknuii. CBoiicTBa (YHKIIUN HENMPEpBIBHBIX HA OTpe3ke. MeToJl WHTEPBAJIOB I PEIICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoHbie GyHKIMH. OnpenesacHue, TeOMETpUIeCKU U (GU3NIeCKui
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CBoiicTBa. [{uarpammbl Dilniepa—BeHHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PeajbHbIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uucna. [lpumeHeHuMe NpPU3HAKOB JEIMMOCTH ULEJIBIX YHCEll,
HaubOonbmui obmui nenurens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, anropuTMa EBKiinaa s pemeHus 3a1a4 B 1ebIX Yhciax.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yuciia. ApupMETHIECKHE ONepalud ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN s pelieHus (GU3NYecKux u
FeOMETPUUYECKUX 3a/a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOINBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U COBOKYIHOCTEH  pPallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OO0JIACTe HAayKHM M pPEANTbHOM JKW3HW, HHTEPIPETALus MOTydeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hauvana maTemMaTnueckoro anajamsa

[TpuMeHeHne MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJI OIpENeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WuTerpan. I'eomeTpuueckuii cMpIca MHTErpaia. Beluucienne onpenenéHHoro nHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTerpana JUisi HAXOXKJACHUS IUIOLaJed IJIOCKUMX (uryp u 00BEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  O0YyYarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICHCTBOBATH C COIMAJIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (3/10pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1E€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEPEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYecKoMy OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COIHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIBbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAETICHUs  MOHATHIH,
YCTAaHABJIMBATh CYHIECTBEHHBIA MpPHU3HAK KIACCU(PUKAIMHA, OCHOBAHHMS Ui OOOOLICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOpEYUs B (akrax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKJII0YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllUI0, MPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHUS U BBIBOJIBI,

BbIOMpaTh crHocoO pemieHus YydyeOHOM 3adauu (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHE, MpoOJIEeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SIBJICHHS, IMPOLEcca, BBIIBICHHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI M0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE IMpoOIlecca, a TAKXKE BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U JJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AHAJIM3MPOBATH,
CHCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IOACHCHUA II0 XOAY pClICHUA 3adadd, KOMMCHTHPOBATH HOJIy‘-ICHHbeI
pe3yJbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IPOOIJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI> pasiinuuec U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUl ¢ y4€TOM HOBOM HHpopManuu.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUUECKOH 3a7a4uu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBAThb COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSIM, OOBSICHATh NPUYMHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHHsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl MpU
pelmieHMH y4eOHBIX 3a/a4y, NpPUHUMATh IeJIb COBMECTHOH JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeAessiTh BHIBI pabOT, OTOBAPUBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYINIOBBIX (popmax paboTsl (00CyxIeHHs, 0OMEH MHEHHUH, «MO3TOBbBIE
HITYpPMBI» U HWHBIE), BBIMIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 kiacce oOydaroumuiics TMONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCIIO0, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

NPUMEHSTH IpOOH U MPOLEHTHI JJIsl PEIICHUs IPUKIAIHBIX 334 U3 Pa3IMYHBIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

IPUMEHSATh NPUOIMKEHHBIE BBIYMCIEHUS, NpaBUia OKPYIJICHHUS, HNPUKUAKY M OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTENEeHb C IeJbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPAaKTHUYECKUX 3a7ad |
IIPEJICTaBICHUS JaHHbIX;

CBOOOJHO ONEpPUPOBAThH MOHATUEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETIEHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: JorapudmM 4Yucia, IECATHYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATHSMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAaHI€HC YHMCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHUCIOBOT0 apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  ONEpPUpPOBaTh  IMOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIe METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOYJIEHA, NPUMEHSTh JeJleHHe MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenns 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero IreoMeTPUUYECKHH CMBICH, HCHOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIIUTENN s PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
oTpeenuTeNel, UHTePIPETUPOBATh MOTYUEHHBIN pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JCWCTBUI ¢ KOPHSAMH JUISI TPeoOpa30oBaHus BBIPAKEHHIA;

BBIMIOJIHATh ~ MIPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  IpeoOpa3oBaHusl  JIOTapU(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuueckue (opMyiasl Jias  IpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA;

MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIIENOBaTh IOCTPOEHHbIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpatHble (QYyHKIUK, KOMIO3uUlMs (PyHKIUH, rpaduk (QYHKIUMH, BBIMOJHATH 3JIEMEHTAPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAMYECKUE
GyHKIIUM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHHUMYMBI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasarenemM, rpaQuk cTerneHHOW (YHKIMH C HAaTypalbHBIM U LIENbIM IOKaszareiaem, rpaduk
KOpPHsI N-O¥ CTeNeH! KaK (GYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTelNeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOZHO OMEpUPOBATH MOHATHAMH: TOKa3aTelbHas W jorapudmuyeckas QyHKIUHU, UX
CBOIiCcTBa U TpaUKH, UCIOJIB30BATh UX IPaUKH JIJIs pEIICHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QyHKIUH A7 MCCleAoBaHHs MPOLECCOB M 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX MPEIMETOB M peabHOW KHM3HM, BhIpakaThb (OpMYIaMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: apupMeTHdecKas U TeoMeTpuyeckas Mmporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIEcKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH IS PEHICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHUSAMM:  IOCJIEIOBAaTENBHOCTh, CHOCOOBI  3a/laHUS
M0CJIEeI0BATEIbHOCTEN, MOHOTOHHbIE U OIpaHUYEHHBIE 110CII€A0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHSMH: HEMpPEpHIBHBIC (YHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTPE3Ke, MPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEPUPOBATh TMOHITHUSMHU: TiepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO U KOMIIO3UIIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCTIOJTB30BaTh TE€OMETPUICCKHIA U PU3UIECKUI CMBICI POU3BOIHON TS peIICHHS 3a/1ad.

MHuoxecTBa M JIOTHKA:

CBOOOTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenuss Bll kJacce OOydaroUIMiics TONYYUT CIEAYIOUIHE TMPEAMETHBIC
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HATYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yrcena, HOA u HOK
HaTypaJIbHBIX YMCEIl AJIs PEIIEHUs 3a1a4, IPUMEHATh anroput™ EBkinnna;

cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa [0 MOJIYJIIO0, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIC YHCIa B aNreOpandyeckoil U TPUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PABHOCHIIBHBIX I1EPEXO/IOB;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOZHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSATH
HE00X0AuMBbIE (POPMYIIBI TSl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABECHCTB;

CBOOOJTHO OINEPHUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHUS CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJNbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHblE, HPPALMOHAJBHBIC, IOKa3aTelbHbIE, JIorapuMUiyeckue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

IPUMEHSTH TpapuuecKre METObI sl PELIEHUs] YpaBHEHUI U HEPABEHCTB, a TAaKXKe 3a/1a4y
C IapaMeTpaMy;

MOJICIUPOBaTh peaJbHblE CUTYallMM Ha s3bIKE aireOpbl, COCTABJIATh BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJayd, HCCIENOBATH IIOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ynbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIOZULIUHU (PYHKIMI C MOMOIIBIO 3JIE€MEHTApPHOTO UCCIEIOBAaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIIeIOBaHUS PeaTbHbIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJIbIIee U HAUMEHbIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JIUISI HAXOXKIIEHUS HAWIYUIIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
Jleitbunma;

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33[]a4, B TOM YHCJE COIHMATBLHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHME
10 KUIACC

N Kosau4vecTBo 4acoB DJIeKTPOHHBbIE
n/- HaumeHoBaHue pa3/iesioB U TeM B (undposBbie)
. MPOrpaMmbl cer K. oOpa3oBaTeJibH
° p- ble pecypchl
MHOXECTBO JIeHCTBUTEIIBHBIX YHCE]L. bubnunoreka LIOK
1 MHorouieHsl. PaimoHanbHbIe ypaBHEHHS U 24 ) https://m.edsoo.ru
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUI
9 Oynknun u rpaduku. CreneHHas GyHKITUS C 12 1 Brbmiorexa [IOK
LEJIBIM MTOKa3aTeIeM https://m.eds00.ru
3 ApudmeTndeckuii KOpeHb N-OW CTETICHH. 15 1 Bubmorexa LIOK
HppauronanbHble ypaBHEHHUS https://m.eds00.ru
4 [TokazarenbHas pynkuus. [lokazarenpHbie 10 1 brbmorexa [IOK
ypaBHEHHs! https://m.edsoo.ru
5 Jlorapudmuueckas QyHKIUSL. 18 1 brbmorexa [IOK
Jlorapudmuueckue ypaBHEeHUs https://m.edsoo.ru
6 TpUroHOMETPUYECKUE BRIPAKCHUS U 99 1 brbmorexa LIOK
ypaBHEHUs https://m.edsoo.ru
bubmmoteka IIOK
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10 1 https://m.eds00.ru
bubnmorexa LIOK
8 HenpepriBabie ¢pynkimu. [IpousBonnas 20 https://m.edso0.ru
9 [ToBTOpeHue, 0600IIEHNE, CHCTEMATU3AIIUS c ) bubmorexa IIOK
- https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10
- 136 10

[TPOI'PAMME




11 KUIACC

N KosmuectBo JJIeKTPOHHBIE
n/ HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbl 1acon (ungpposere)
0 Bc K o0pa3oBaTe/ibH
ero ble pecypchl
p.
HccnenoBanue GyHKIMMA ¢ TTOMOIIIBIO TTPOU3BOIHOM 22 1
ITepBooOpasHast 1 HHTETpaI 12
3 ['padpuiku TpuroHOMETpHUECKUX (PYHKITUH. 14 1
TpuronomeTpuveckre HepaBEHCTBA
4 HppanroHaibHbIe, TOKa3aTeIbHbIC H 24 1
JorapupMHUECKUEC HEPABEHCTBA
KomriekcHbie yncia 10
HatypanbHble U 1enbie yrcia 10 1
7 CucreMsbl palioHaIbHBIX, UPPALMOHATBHBIX 12 1
NOKa3aTeJIbHBIX U JIOTapU(DMUICCKUX YPaBHEHHIMA
3ajauu ¢ mapameTpamu 16
IToBTOpEHME, 0000IIEHUE, CUCTEMAaTH3allisl 3HAHUH 16 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 | 1
0







INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
KoanuyecTtBoO
4acoB JIEKTPOHHBI
Ne Tema ypoka B e uudposbie
n/n ce K 1II  o0pa3oBarein
r HbIe pecypchbl
p- | P-
1 [[MHOkecTBO, onepaiii HajJl MHOXXECTBAMU U UX 1
CBOICTBa
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOTO arapara 1
JUTSL PEIICHUS 3a1a9
Parmonansueie ynciaa. OOBIKHOBEHHEIE U JCCATHYHbBIE
4 IpoOH, IPOIIEHTHI, 0ECKOHECYHBIC TICPUOTHICCKUE 1
apodu
Parmonansueie ynciaa. OOBIKHOBEHHEIE U JCCATHYHbBIE
5 JpOOH, TIPOIIEHTHI, 0ECKOHEUHBIC MIEPUOTUICCKUE 1
apodu
5 [Ipumenenue npoOeli U MPOLIEHTOB VISl PEIICHUS 1
MPUKJIATHBIX 3a/1a4
7 [Tpumenenue apobeii 1 MPOIEHTOB I PEIICHUs 1
MIPUKJIAIHBIX 337249
3 JleficTBUTENBbHBIEC YKClIa. PaloHaabHBIE 1 1
WppalMOHATFHBIC YHCIIa
9 CrapToBas KOHTpOJbHas paboTa 1 1
ApudmeTrueckue oneparuu ¢ 1eHCTBUTEIbHBIMU
10 guciaaMu . Moaynb J€HCTBUTENBHOTO YNCIIA U €T0 1
CBOICTBaA
11 [TpuOnmkEHHBIC BRIYUCIICHUS, TIPABHUJIA OKPYTIICHHSI, 1
MIPUKHUKA M OI[EHKA Pe3y/IbTaTa BEIYHCICHUI
12 OCHOBHBIE METOBI PEIICHUS TICIIBIX U IPOOHO- 1
paIMoHaIbHBIX YPABHCHHUI W HEPABCHCTB
13 OCHOBHBIE METOBI PEIICHUS TISIIBIX U JIPOOHO- 1
paIMoHaIBHBIX YPABHCHHUI W HEPABCHCTB
14 OCHOBHBIE METOBI PEIICHUS TICIIBIX U IPOOHO- 1
paIMoHaIbHBIX YPABHCHHUI W HEPABCHCTB
15 MHorowieHsl OT OAHON epeMeHHou. [lenenue 1
MHOTOYJICHa Ha MHOTOWICH ¢ OcTaTKoM. Teopema




bezy

MHorousieHsl ¢ nenbiMu Ko dunuentamu. Teopema

16 Buera

17 Pemrenne cucreM TMHEHHBIX YpaBHEHUN

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN
Martpuua cucTeMsbl JINHEWHBIX YPaBHEHUMN.

19 Onpenenurtenb MaTPUIBI 2X2, €r0 TEOMETPUUYECKUI
CMBICJI ¥ CBOIMCTBA; BEIUMCIIEHUE €I0 3HAUEHUS

20 Onpenenurtenb MaTPUIBI 2X2, €r0 TEOMETPUUYECKUI
CMBICJI ¥ CBOIMCTBA; BEIUMCIIEHUE €r0 3HAUEHUS

21 IIpuMeHeHue onpenennuTes A PeleHUs] CUCTEMBbI
JIMHEWHBIX YpaBHEHUMN

99 Perienue npukinagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBbI
JIMHEWHBIX YPaBHEHUN

93 Penienue npukinagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

24 KonTponbnas pabota: "PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbl IMHENHBIX YpaBHEHUN"

o5 OyHk1us, criocoObl 3agauus GyHkuy. B3aumuo
obparnbie pyHkmuu. KoMmo3umus GyHKIwii

26 I'padux pynkumu. DneMeHTapHbIe TPeoOpa3oBaHus
rpadukoB pyHKUIMH
OO6uacthb ornpeesieHnsi © MHOXKECTBO 3HaYEHUN

27 ¢byukun. Hynu ¢pynkuun. [IpomexxyTku 3Hak
MIOCTOSIHCTBA

28 Yérnble u Heu€THbIe pyHKIMHU. [lepuoanueckue
¢byskun. [IpomMexxyTKu MOHOTOHHOCTH (PYHKLIUN

29 MakcuMyMbl 1 MUHUMYMBI QyHK1IMH. Haubosmbiiee u
HauMeHbIlIee 3HaYeHNEe QYHKIIUH Ha IPOMEXYTKE

30 Jluneiinas, KBaapaTuyHas U JpOOHO-IIMHEHHAS
byHKIIUN

31 DNEeMEHTAapHOE UCCIIEIOBAaHUE U ITIOCTPOCHUE
rpaduKoB 3TUX HYHKLIUI

39 DNeMEHTapHOE UCCIIEIOBAaHUE U ITIOCTPOCHUE
rpaduKoB 3TUX HYHKLIUIH

33 Crenens ¢ nenslM nokasareneMm. bunom Herotona

34 Crenens ¢ nenslM nokasareiaeMm. bunom Herotona

35 CrenenHast GyHKLUS C HATYPAJIbHBIM U LEJIbIM

nokasareneM. E€ cBoiicTBa u rpaduk




Konrponsnas padora: "Crenennas ¢pynkuus. Eé

36 .
cBoiicTBa 1 rpaduk”

37 Apudmerrnueckuii KOpeHb HATYpaIbHOUW CTETICHU U
€ro CBOMCTBa

38 Apudmernueckuii KOpeHb HATYPaTbHOUW CTETICHH U
€ro CBOMCTBa

39 [Ipeo6pa3oBaHUs YUCIIOBBIX BbIPAKECHHIH,
COJIEp>KaIlINX CTENeHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAKECHHUIH,
COJIep>KaIlINX CTENeHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKECHHIH,
COJIEp>KaIINX CTENeHH U KOPHU

42 Wppanmonansueie ypaBHeHUs. OCHOBHBIE METO/IbI
pelIeHust UppalMOHATILHBIX YPaBHEHUHN

43 Wppanmonansuele ypaBHeHUs. OCHOBHBIE METO/IbI
pelIeHusl UpPalMOHATIBLHBIX YPaBHEHUHN

44 Uppanmonansusie ypaBHeHusi. OCHOBHbIE METO/IbI
pelIeHus: UpPalMOHATIBLHBIX YPaBHEHUN

45 PaBHOCHIIbHBIE TIEPEXOIBbI B PEIICHUT
HPPAIMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT
HPPAIMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH
HPPAIMOHATIBHBIX YPaBHEHUN

48 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH
HPPAIMOHATIBHBIX YPaBHEHUM
CgoiicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK

49 ¢GbyHKIMN 0OpaTHOM CTENEHH ¢ HAaTypaJbHbIM
MOKa3aTelemM
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIeHN Kak

50 GyHKIIUM 00paTHOM CTENEHU C HaTypalbHBIM
MOKa3aTeleM

51 KonrtponsHas padora: "CpolicTBa 1 rpaguk KOpHs N-
oii crenenu. MppanuoHajibHble ypaBHEHUS"

59 Crenenb C pallMOHANIBHBIM MOKa3aTENeM U €€
CBOICTBA

53 Crenenb ¢ pallMOHANIBHBIM MOKa3aTENeM U €€
CBOICTBA

54 CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeNeM U €€

CBOMCTBA




55 IToka3zarenbHas GyHKIMA, €€ CBOMCTBA U rpaduK 1

56 Hcnonb3oBanue rpaduka GyHKIUU 115 pELICHUS 1
yYpaBHEHUI

57 Hcnonp3oBanue rpaduka GyHKIMU 115 pELICHUS 1
yYpaBHEHUI

58 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
pelIeHUs TOKa3aTeIbHbIX YPaBHEHUI

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
pEelIeHUs TOKa3aTeIbHbIX YPaBHEHU

50 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
pEelIeHUs TOKa3aTeIbHbIX YPaBHEHUI

61 KonTponbnas pabora: "[lokazarenpHas QyHKIHS. 1
[TokazaTenbHble ypaBHEeHUA"

62 Jlorapudm ymncna. CBoiicTBa norapudma 1

63 Jlorapudm ymncna. CBoiicTBa norapudma 1

64 Jlorapudwm ymncna. CBoiicTBa norapudma 1

65 JlecsiTuuHBIEe U HATYpaJbHbIE TOTapU(PMBI 1

66 JlecsiTuuHBIC U HATYpaJbHBIE TOTaPUPMBI 1

67 [IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALTIX 1
Jorapudmpl

68 [Ipeobpa3oBaHue BbIpaKEHH, COIEPIKALTIX 1
sorapupmbl

69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
sorapupmbl

70 Jlorapudpmuueckas pyHkLus, €€ CBOUCTBA U TpauK

71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U rpauK

7 Hcnonb3oBanue rpaduka GyHKIMU I peLICHUs 1
ypaBHEHUN

73 Hcnonb3oBanue rpaduka GyHKIMU 1J1s pELICHUs 1
ypaBHEHUH

74 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METObI 1
peleHwst JTorapuPMHUUECKUX ypaBHEHUN

75 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METObI 1
peteHwst JorapuPMHUUECKUX ypaBHECHUN

76 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC METO/IbI 1
peteHwst JTorapuPMHUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH 1
JoTapu(PMUIECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH 1




Jorapu(pMHUUECKUX YpaBHEHUN

Konrtponsnas padora: "Jlorapudmuueckas pyHKIus.

79 1
Jlorapudmuueckue ypaBHeHHs"

80 Cunyc, KOCHHYC, TAHT'€HC M KOTAaHT€HC YHCIIOBOTO 1
aprymeHTa

81 CuHyc, KOCHHYC, TAHT'€HC M KOTAaHT€HC YHCIIOBOTO 1
aprymeHTa

82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO 1
aprymMeHTa

g3 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO 1
aprymMeHTa
TpuronomeTpuueckas OKpyXHOCTb, OTIpE/ICIICHHE

84 TPUTOHOMETPUYECKHUX (DYHKIIHI YUCIOBOTO 1
apryMeHTa
TpuronomeTpuueckas OKpyXHOCTb, OTIpE/ICIICHHE

85 TPUTOHOMETPHUYECKUX (PYHKIUN YUCIOBOTO 1
aprymMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUH 1

91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1

92 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1

93 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUH 1

94 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUN 1

95 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUN 1

98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN 1

100 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUI 1

101 KonTponbnas pabora: "Tpuronomerpuueckue 1
BBIPQ)XEHUS U TPUTOHOMETPUUYECKHE YpaBHEHHS"
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 MOCJIEOBATEIbHOCTE. MeTox MaTeMaTUIECKOMI 1
WHTyKIIAU

103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIIE0BATEILHOCTH. 1

I/ICTOpI/IH aHaM3a OCCKOHEYHO MaJIbIX




104

Apudmerndeckas Iporpeccus

105 I'eomeTpuueckas nporpeccus

106 BeckoneuHo yObIBarolasi reOMeTpUIecKas 1
nporpeccus

107 Cymma OeckOHEYHO yOBIBArOIICH TeOMETPHUIECKOM 1
MIPOrpeccuu

108 JIuHEeNHBIN 1 SKCTIOHEHIIMAIbHBIA pocT. HucIo e. 1
dopmyra CIoKHBIX TPOLEHTOB

109 JIuHEeNHBIN ¥ SKCTIOHEHIIMAIbHBIA pocT. Hucro e. 1
dopmyra CIoKHBIX TPOLEHTOB

110 Hcnonb30BaHre IpoOrpeccuu Ajsl peuieHus peanbHbIX 1
3aJ1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padota: "[locinenoBareabHOCTH U 1
nporpeccun”

112 HenpepriBHble GyHKIINN 1 UX CBOWCTBA 1

OuKa pa3pbiBa. ACUMITOTHI IparKOB KIIHi

113 T A 1

114 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1

115 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX HA OTPE3KE 1

116 Metoa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1

117 Metoa HHTEPBAJIOB TSl pELICHUS HEPABEHCTB 1

118 MeTto MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (HYHKIUH [ 1
pelieHus 3aaaq

120 [IpumMeHeHne CBOWCTB HEMPEPBHIBHBIX (YHKLUHN JUIs 1
pelieHus 3aaaq

121 Omnpenenenne, TeOMETPUIECKUNA CMBICI IPOU3BOIHOMN 1

b

122 Onpenenenue, GU3NUECKUI CMBICT IPOU3BOAHOMN 1

123 VYpaBHeHHEe KacaTeNbHON K TpaduKy GyHKINU 1

124 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1

125 [Tpon3BoaHast CyMMBI, TPOU3BECHHS, YACTHOTO H 1
KOMITO3UIIUHU (YHKITHIA

126 [IpousBoHAs CyMMBI, IPOU3BEACHHSI, YACTHOTO U 1
KOMITO3UIIUU (YHKITHIA

127 [IpousBoHAs CyMMBI, IPOU3BEACHMSI, YACTHOTO U 1
KOMITO3UIIUHU (YHKITHIA

128 [IpoBepounas padora: "IIpousBogHas"

129 [ToaroroBka Kk KOHTPOJIBHOU paboTe

130 HToroBast KOHTpOJIbHASA paboTa




131 HToroBast KOHTpOJbHAs paboTa 1

132 AHanu3 KOHTPOJIBHON paboTHI 1

133 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI: 1
"VpaBHeHus"

134 IToBTOpenune «®yHKIMN»

135 [ToBTOpEeHME, 006001IEHNE, CUCTEeMAaTH3allusl 3HAHUN

136 [ToBTOpEeHME, 0000IIIEHNE, CCTEeMAaTH3allusl 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoabu
ble paboThI

IIpakTHyec
KHe padoThl

Jlara
H3yUeH
us

JJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
Hble pecypchl

IIpumeHeHue
MPOU3BOJHOM K
HCCIIE0BAHUIO
¢byHkuuii Ha
MOHOTOHHOCTb U
9KCTPEMYMBI

I[Ipumenenne
MPOU3BOTHOM K
HCCIIETOBAHUIO
byHKIUN Ha
MOHOTOHHOCTh 1
KCTPEMYMBI

IIpumeHeHue
MPOU3BOIHOM K
HCCIIEA0BAHUIO
byHKIUH Ha
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHue
MIPOU3BOJHOM K
HCCIIE0BAHUIO
dbyHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHne
IIPOU3BOIHOM K
UCCIIEJOBAHUIO
byHKIIUH Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

IIpumMeHeHue
MPOU3BOJHOM K
HCCIIE0BAHUIO
dbyHKIMA Ha
MOHOTOHHOCTb U
KCTPEMYMBI




Haxoxnaenue
HauOOIBIIEro U
HauMEHBIIETO
3HAYECHUS
HEMPEePbIBHOMN

¢byHKIMN HA
OTpe3Ke

Haxoxnaenne
HauOOJIBIIIECTO U
HAUMCHBIIIETO
3HAYCHUS
HEMPEePbIBHOMN

GbyHKIIUU Ha
OTpe3Ke

Haxoxxnenue
HauOOIBIIETO U
HaMMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOU
GbyHKIIMY Ha
OTpe3Ke

10

Haxoxnenne
HanOOJIBIIIETO U
HAUMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOU

dbyHKIIMHT Ha
OTpE3Ke

11

Haxoxnenue
HauOOJIbIIETO U
HaWMEHBIIIETO
3HA4YEHUS
HEIPEPBIBHOU

GbyHKIIUU Ha
OTpe3Ke

12

Haxoxnaenue
HaMOOJIBIIIETO U
HAauMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOU
byHKIIMT Ha
OTpe3Ke




13

IIpumeHeHue
MPOU3BOTHOMN IJIst
HaxO0KJICHUS
HAWIYYIIETrO
pelieHus B
MIPUKJIATHBIX
3ajJaJax

14

IIpumeHeHue
MPOU3BOIHOMN ISt
HAaxO0XJICHUs
HaMJIy4lIero
peuieHus B
MIPUKJIATHBIX
3a1auax

15

I[Ipumenenne
MIPOU3BOTHOM IS
OTIpeIeIICHUS
CKOpPOCTH H
YCKOPEHHS
nporecca,
3aJIaHHOTO
dbopmynoit unu
rpaduKoM

16

IIpuMeHeHue
MIPOU3BOJHOM ISt
onpeeacHus
CKOPOCTH U
YCKOPEHUS
mporecca,
3aJIJaHHOTO
bopmyoit umu
rpaduKoM

17

Kommosunus
byHKIHII

18

Kommozunus
byHKIHII

19

Kommozunus
byHKIHII

20

I'eomerpuueckue
o0pa3ssl
YpaBHEHUH Ha
KOOPJAMHATHOU




IIJIOCKOCTH

21

I'eomerpuueckue
o0pa3bl
ypaBHEHUH Ha
KOOPJMHATHOMN
IIJIOCKOCTH

22

KonTposbnas
pabora:
"UccnenoBanue
byHKIMH C
IIOMOUIBIO
IIPOU3BOIHOM"

23

[TepBooOpaznas,
OCHOBHOE
CBOMCTBO
MepBOOOPA3HBIX

24

[TepBooOpasubie
AIIEMEHTaPHBIX
GyHKIH.
[IpaBuina
HaXO0XKJICHUS
1epBOOOPA3HBIX

25

[IepBoobOpazubie
3IIEMEHTAaPHBIX
GyHKIU.
[IpaBuna
HaXO0XKJICHUS
NepBOOOPA3HBIX

26

Hurerpai.
I'eomerpuueckuit
CMBICII MUHTETpaJia

27

Brraucnenue
OIPEIEIIEHHOTO
WHTETpaja mno
dhopmyne
Hrrotona-
Jleiibumia

28

Beruucnenue
ONPEACIEHHOTO
WHTETrpajia rno
bopmyie
Hprotona-




JleiiOumnIa

29

IIpumeHeHue
UHTerpana Juis
HaXO0XJACHUS
mIonaaei
IJIOCKUX UTYp

30

[Ipumenenue
UHTerpana Jyis
HaXO0XJICHUS
00BEMOB
F€OMETPUUYECKHUX
TEN

31

IIpumepsr
peleHuit
muddepeHIraIbH
bIX YpaBHEHUH

32

ITpumepsr
peleHuit
muddepeHIraIbH
BIX YPaBHEHUU

33

Maremarnueckoe
MOJECIINPOBAHUE
peanbHbIX
IIPOLIECCOB C
ITOMOIIIBIO
nuddepeHaIbH
BIX YpaBHEHUU

34

KonTponbHas
pa0ora:
"ITepBooGpa3Has
u uHTerpan"

35

Tpuronomerpuue
ckue QyHKIuH,
HX CBOMCTBA U
rpaduxu

36

Tpuronomerpuue
ckue QyHKIUH,
UX CBOMCTBA U
rpaduxu

37

Tpuronomerpuue
cKue (PyHKIUH,




WX CBOMCTBA U
rpaduku

38

Tpuronomerpuye
ckue QPyHKIUH,
HX CBOMCTBA U
rpaduku

39

Tpuronomerpuye
ckue QpyHKIUH,
HX CBOWCTBA U
rpaduKu

40

OT10op KOpHEi
TPUTOHOMETPHUYEC
KUX YpPaBHEHUH C
IIOMOUIBIO
TPUTOHOMETPHYEC
KOU OKpPY>KHOCTHU

41

OTt60p KOpHEH
TPUTOHOMETPHUEC
KHX YpaBHEHUH C
IIOMOLUIBIO
TPUTOHOMETPHYEC
KOW OKPYKHOCTH

42

OT160p KOpHEN
TPUTOHOMETPHUYEC
KUX YpPaBHEHUH C
IIOMOIIBIO
TPUTOHOMETPUYEC
KOW OKPYKHOCTHU

43

OT10op KOpHEi
TPUTOHOMETPHYEC
KUX YpaBHEHUH C
ITOMOUIBIO
TPUTOHOMETPHYEC
KOW OKPY’KHOCTH

44

Permenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

45

Pemenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

46

Pemenue




TPUTOHOMCTPHUYCC
KHUX HCPABCHCTB

47

Pemrenue
TPUTOHOMETPHUYEC
KHX HEPAaBEHCTB

48

KonTposnbhas
pabora:
"I'padpuku
TPUTOHOMETPHYEC
KHUX (PYHKITHA.
Tpuronomerpuue
CKHe
HepaBeHCTBA"

49

OCHOBHBIE
METO/bI PEIICHHS
ITOKAa3aTeNbHBIX
HEPaBCHCTB

50

OCHOBHBIE
METO/bI PEIICHHS
MoKa3aTeJIbHBIX
HEPABEHCTB

51

OcHOBHBIE
METOAbI pCHIeHI/ISI
ITOKA3aTCIIbHBIX
HEPaBEHCTB

52

OcHOBHBIE
METO/IbI PEIIeHUs
MMOKAa3aTeNbHBIX
HEPaBEHCTB

53

OCHOBHEBIE
METO/IbI PEIIeHUs
norapuMUUecKu
X HEPABEHCTB

54

OcHoOBHBIE
MCTOABI pCHICHUSA
sorapuMudecKu
X HEPABEHCTB

55

OcHOBHBIE
METOABI peHICHI/IS[
norapuMUIecKu
X HEpaBEHCTB




56

OcHoBHbIE
METOIBI PEIICHUS
Jorapu(MudecKu
X HEPaBEHCTB

57

OcCHOBHBIE
METO/bI PEIICHHS
HppaMOHATIBHBIX
HEPaBEHCTB

58

OCHOBHBIE
METOAbI pCH_IeHI/ISI
HppaLMOHAIBHBIX
HEPaBEHCTB

59

OcHOBHBIE
METO/IbI PEIICHUS
HPPaliOHATILHBIX
HEPABCHCTB

60

OCHOBHBIE
METO/bI PEIICHHS
HPpAIMOHAIBHBIX
HEPABEHCTB

61

I'paduueckue
METO/Ibl peIICHUs
MppaIOHATEHBIX
YpaBHEHUU

62

I'papuueckue
METO/Ibl pelIeHus
UpPPalMOHAIBHBIX
ypaBHEHUH

63

I'padpuueckue
METO/Ibl PEIICHUS
ITOKa3aTeIbHBIX
ypaBHEHUH

64

I'padpuueckue
METOIBI PEIICHUS
MOKa3aTeIbHBIX
HEPaBEHCTB

65

I'padnueckue
METO/Ibl pelIeHuUs
sorapuMudecKu
X YpaBHEHUU

66

I'padpuueckue




MCTObI pCHICHUSA
sorapu(MudecKu
X HEPaBEHCTB

67

I'paduueckue
METOJIbI PEIICHUS
Jorapu(MuvecKu
X HEPaBEHCTB

68

I'paduueckue
METO/IbI PEIICHUS
MOKAa3aTeIbHBIX U
norapuMUIecKu
X YpaBHEHHI

69

I'paduueckue
METO/IbI pelIeHUs
MOKa3aTeIbHbIX U
norapupMuIecKu
X YpaBHEHHI

70

I'paduueckue
METOJIbI PEIICHUS
MOKAa3aTeIbHBIX U
JorapuGMUIeCKH
X HEPaBEHCTB

71

I'papuueckue
METO/Ibl peIIeHuUs
MIOKa3aTeIbHbIX U
norapupMUIEcKu
X HEPaBEHCTB

72

KonTponbHas
pa0ora:
"HppanmoHanbHbI
€, IoKa3aTeIbHbIe
"
sorapuMudecKu
€ HepaBeHCTBA"

73

KommuiekcHeie
qHca.
Anrebpanueckas
u
TPUTOHOMETPHUEC
Kast GopMbl
3aImmcu
KOMILUIEKCHOTO




qucia

74

KommiekcHbie
qucha.
Anrebpanyeckas
u
TPUTOHOMETPHYEC
Kast opMbI
3arucu
KOMILJICKCHOTO
qrcia

75

Apudmernueckue
OIEpaIHH C
KOMITJICKCHBIMHU
YHCIIaMH

76

Apudmerndeckue
OTIepaInH C
KOMILIEKCHBIMHU
YHCIaMU

7

N3obpaxenune
KOMIUICKCHBIX
qucel Ha
KOOpJIMHATHOMN
TJIOCKOCTH

78

N306paxenue
KOMILIEKCHBIX
YHcen Ha
KOOPJAMHATHOMN
IUIOCKOCTH

79

®opmyna
Myaspa. Kopun
N-0#1 CTENEHU U3
KOMILIEKCHOTO
qucna

80

dopmyna
Myagpa. Kopunu
N-Ol CTENEeHU U3
KOMILJIEKCHOTO
yucia

81

IIpumeHeHue
KOMILIEKCHBIX
yucen s
peuenus




(bu3HUECKUX U
TeOMETPUYUCCKIX
3a7a4

82

KonTposnbnas

pabora:

n
Kommnekcurie

ypcia"

83

Harypanbubie u
LeNble yncia

84

Harypanbnsle u
LeNIble YnCIa

85

IIpumeHeHue
IIPU3HAKOB
JEITMMOCTH LIEJIBIX
qucel

86

IIpumeHeHue
IIPU3HAKOB
JEJIMMOCTH LIETIBIX
qucel

87

I[Ipumenenne
MIPU3HAKOB
JEITMMOCTH LIEJIbIX
gucen: HOJI u
HOK

88

[IpumeHeHne
MIPU3HAKOB
JIETTUMOCTH TICITBIX
yucen: HOJ u
HOK

89

IIpumeHeHue
IIPU3HAKOB
JEIUMOCTH LIEIIBIX
YHUCEeNl: OCTaTKU
10 MOZYJIIO

90

[IpumeHenne
MIPU3HAKOB
JEITMMOCTH LIEJIBIX
4HCEIl: OCTaTKH
10 MOZYJIIO

91

[IpumeHenne
IIPU3HAKOB




JIEITMMOCTH 11€JIBIX
YHUCEJT: AITOPUTM
EBxnnna mns
perieHus 3a1ad B
LIENBIX YHCIaX

92

KonTposnbnas
pabota: "Teopus
LenbIx yucen"

93

Cucrema u
COBOKYITHOCTh
YpPaBHEHUU.
PaBHOCHIBHEIE
CHCTEMEI U
CHCTEMBI-
CIIEICTBUS

94

Cucrema u
COBOKYITHOCTb
YpaBHEHUH.
PaBHOCHIBHEIE
CHCTEMBI U
CHCTEMBI-
CIEICTBUS

95

OcHOBHBIE
METO/IbI PEIIeHUs
CUCTEM U
COBOKYITHOCTEMN
paIMoHaIbHBIX
YpaBHEHUU

96

OcHoBHbIE
METO/IbI PEIICHHS
CUCTEM U
COBOKYITHOCTEM
HPpAIMOHATIEHBIX
ypaBHEHUH

97

OcHoOBHBIE
METO/Ibl PELIEHUS
CUCTEM U
COBOKYITHOCTEMN
IOKa3aTeJIbHBIX
YpaBHEHUI

98

OCHOBHBIE
METOABI peHICHI/IS[




CUCTEM U
COBOKYITHOCTEM
MOKa3aTeIbHBIX
ypaBHEHUU

99

OcHOBHBIE
METO/IbI pelIeHuUs
CUCTEM U
COBOKYITHOCTEMN
norapuMUIecKu
X YpaBHEHHI

100

OcHoBHBIE
METO/Ibl pEeIICHUs
CHCTEM U
COBOKYIHOCTEH
norapupMuIecKu
X YpaBHEHH

101

I[Ipumenenne
CUCTEM K
pELICHUIO
MaTeMaTHYECKUX
3a/1a4 ¥ 3aJa4 u3
pa3IMYHBIX
obacTeil HayKu U
peanbHON KU3HH,
WHTEpIpeTanus
MOJIy4YEHHBIX
pe3yabTaToOB

102

[IpumeHeHne
CUCTEM K
pELIEHUIO
MaTEeMaTHYECKUX
3a/1a4 ¥ 3a]a4 u3
pa3IMYHbIX
obacTeil HayKu U
peanbHOM KU3HH,
UHTEPIIpETALNS
MTOJTYYEHHBIX
pe3yabTaToOB

103

[Ipumenenne
HEPABEHCTB K
PEIICHUIO
MaTeMaTHYeCKUX




3a/1a4 U 3a/1a4 U3
pa3IMYHbIX
obJacTelt HAayKu 1
peanbHOM KU3HH,
UHTEpIIpEeTaLUs
MOJTY9E€HHBIX
pe3yJIbTaTOB

104

KontposbHas
pabora:
"CucreMsl
paloHaIbHbIX,
UppaloHaIbHbIX
MOKa3aTeJIbHbIX U
norapupMuIecKu
X ypaBHEHH"

105

PanmmonanbHbie
YpaBHEHUS C
rapaMeTpamu

106

PammnonanbHbie
HEPABEHCTBA C
rapaMeTpamu

107

PammnonanbHbie
CHUCTEMBI C
rapaMeTpamu

108

Hppanmonanbusie
ypaBHEHUS,
HEPaBEHCTBA C
rapameTpamu

109

WppaunonanbHble
CHUCTEMBI C
napameTpamu

110

IlokazarenbHble
YpaBHEHUS,
HEPABECHCTBA C
rapameTpamu

111

Tloka3zarenbpHbIE
CUCTCEMBEI C
rnapameTpamu

112

Jlorapudmuuecku
€ YpaBHEHMSI,
HEpaBEHCTBA C




napamMeTpamu

113

Jlorapudmuuecku
€ CUCTEMBI C
napameTpamu

114

Tpuronomerpuye
CKHE ypaBHEHUS C
napameTpamu

115

Tpuronomerpuye
CKHE€ HEepaBEeHCTBA
C mapameTpaMu

116

Tpuronomerpuye
CKHE CUCTEMBI C
rnapameTpamu

117

[Toctpoenue u
HCCIICIOBAHUE
MaTeMaTU4YeCKHUX
MoJeen
pealbHbIX
CUTYaLHii C
IIOMOIIIBIO
YPaBHEHHUH C
rnapameTpamu

118

[Toctpoenue u
HUCCIIEIOBaHUE
MaTEeMaTHYCCKUX
MoJielIed
peanbHbIX
CUTYaLlUM C
MOMOIIBIO CUCTEM
yYpaBHEHUH C
rnapaMeTpamu

119

[Toctpoenue u
HCCIIEIOBAHUE
MaTeMaTUYECKUX
MoJeIen
peanbHbIX
CUTYaLlUM C
IIOMOILBIO CUCTEM
YpaBHEHUH C
rnapameTpamu

120

KonTponbHas
pabora: "3amauu ¢




napaMmerpamu”

121

[ToBTOpEHME,
0000111eHNE,
cucTeMaTu3anus
3HAHUM:
"YpaBuenus"

122

[ToBTOpEHME,
0000111eHNE,
cucTeMaTu3alus
3HAHUM:
"VYpaBHeHus"

123

[ToBTOpEHME,
000011IeHNE,
cucTeMaTu3anus
3HAHUM:
"VpaBHeHus.
Cucremsl
ypaBHeHUI"

124

IToBTOpEHME,
000011IeHNE,
cUCTeMaTH3aIus
3HAHUM:
"HepaBencrsa"

125

[ToBTOpEHME,
00o001enue,
cucTeMaTu3anus
3HAHUM:
"Hepasencrsa"

126

[ToBTOpEHME,
000011IEHHE,
cUCTeMaTH3aIus
3HAHUM:
"HepaBencrna"

127

[ToBTOpEHME,
000011IeHNE,
CUCTEeMaTU3alUs
3HAHUMN:
"IIponsBoaHas u
e€ npuMmeHeHue"

128

[ToBTOpEHME,
0000111EHHE,
CHUCTEMATHU3aALA




3HAHHUU:
"IIpousBoaHas 1
e€ mpuMeHeHue"

129

[ToBTOpEHME,
0000111eHNE,
CUCTEeMaTH3alUs
3HAHUM:
"IIponsBoHas u
e€ npumeHeHue"

130

[ToBTOpEHME,
0000111eHNE,
cucTeMaTu3alus
3HAHUM:
"UnTerpain u ero
npuMeHeHue"

131

IToBTOpEHME,
000011IEHHE,
CHCTeMaTH3aIus
3HAHHI:
"OyHrIIn"

132

[ToBTOpEHME,
0000111eHNE,
CHCTEeMaTH3aIus
3HAHUU:
"OyHKIMN"

133

[ToBTOpEHME,
000011IEHHE,
CHCTEeMAaTHU3alHs
3HAHUM:
"OyHrIIn"

134

Htorosas
KOHTPOJIbHASI
paborta

135

HUtorosas
KOHTPOJIbHASI
paborta

136

[ToBTOpEHME,
0000111EHHE,
CHCTEeMAaTHU3alHs
3HAaHUM

OBILIEE

136

10
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

e MatemaTuKa: anrebpa n Hayana maTtemaTUYeCKOro aHanu3a, reometpus. Anrebpa
M Hayana matemaTuyeckoro aHanmsa, 10 knacc/ Konarmu KO.M., Tkauesa M.B.,
depoposa H.E. n gpyrne, AkumoHepHoe obuiecTso «M34aTenbcTBO
«[lpocseweHne»

e MaTemaTtuKa: anrebpa n Hayana maTeMaTU4yecKoro aHanmsa, reometpua. Anrebpa
M Hayana maTemaTmyeckoro aHanusa, 11 knacc/ Konarmu KO.M., Tkauesa M.B.,
depoposa H.E. n apyrne, AKumoHepHoe obuwectso «M30aTenscTBo

«[1pocBeLweHne»
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






