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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 WHCTPYMEHTANbHYIO 0a3y i 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 OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMIA Pa3BUTHS IKOHOMUKHU M OOIIECTBEHHOW >KWU3HHU, MO3BOJISIET 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 xone m3yuenus ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOTO aHAJIM3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH peallbHbIX CUTyalUd, UHTEPIpPETaluu MOJy4YEeHHBIX
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 Meronuku oOyueHus anreOpe M HayalaM MaTeMaTHUECKOIO aHajau3a JIeKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

B ctpykType yuebHOrO Kypca «Anredpa v Hauaiaa MaTeMaTHYeCKOTO aHaIM3a) BhIIETICHBI
CIIEIyIOIINE COJEpKaTeNIbHO-METOAUYECKHe JTHUHUM: «Yucna u BblUKCICHUS», «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 apyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAIOT BCcE Oosiee MIMPOKHMM MaTeMAaTUYECKHUM alllaparoM, y HHUX T[OCJIeI0BaTEeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIeNb pPEeaJbHOM
CUTyallid, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, HJsl pelieHUs
CaMOCTOSITENIbHO CPOPMYIMPOBAHHONH MaTeMaTH4eCKOH 3afauu, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBeET.



CopnepxarenpHO-MeTOIMYECKass  JUHUSA  «Hucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
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. 3HAKOMbIE OOYyYarOIIMMCsi MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTENIbHBIX YHMCEJ JOIMOIHSAOTCS MHOKECTBOM KOMIUIEKCHBIX ducel. B KaxaoMm H3 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
KOpHSL ~ HAaTypaJIbHOW  CTENIEHM HAa  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHMIO Kpyra HCIOJIb3YEMbIX 4YHMCEl W 3HAKOMCTBY 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 ~ METOAAMHM PEIIEHUS palUOHAIbHBIX, HPPALMOHAIBHBIX, IOKa3aTeJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3aj/ad,
coaepxammx mapaMmerpsl. [lomydeHHbIE YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMA C TOMOIIBIO TPOU3BOAHOMN, MPU PEIICHUH MPUKIIAIHBIX 3a7a4 U 3a7a4 Ha HAXO0XK/IEHUE
HauOOJBIINX U HAMMEHbITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHHUH BBIMONHATH pacu€Thl Mo (opmynamM, MpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATHHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHN, 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 3QheKTUBHBIE HHCTPYMEHTHI JIJIS1 PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4YHbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToanuYecKass TUHUS «DyHKIMU U TpaduKU» TECHO MeperuieTaeTcs ¢
JPYTUMH  JUHUSAMH  Y4eOHOrO Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIE  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 rpaduku. Matepuan 3TOH cCoJepKaTeNbHOM JIMHUM HAaLENeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
aQHAJTMTUYECKOM, Trpaduyeckoii W ciIoBeCHOW. Ero wu3ydyeHue CrmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHMIO W  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 UX aBTOpAXx.

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 OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIONb30BaTh €ro JUIsl BBIPAXKEHHMS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000CHOBaHMN ¥ CJEIOBaHHE OMpEeACNEHHBIM TpaBUIaM [OCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C DJIEMEHTAaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO
MBIIUICHUST O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIUPOBAHUSA, KOTOpPbIe  MPHU3BAHBI  CIOCOOCTBOBATH
(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
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B TIPOIIECCEe U3YUCHUS 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 apobu. Ilpumenenue apoOeil 1 MPOLIEHTOB Ui PEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy C JEHCTBUTEIBHBIMU 4YucIaMU. MoOAyib IEHCTBUTEIBHOIO YUCIIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ uenbM nokasateneMm. bunom Herotona. Vcnonb3oBanue noaxossieit popmbl
3anyucH JEHCTBUTENBHBIX YUCEN ISl PEIICHUs TPAKTUYECKUX 3a]1a4 U [IPEICTABICHUS 1aHHBIX.

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, TAHT€HC, KOTAHI€HC YUCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHHus! M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUSA-CIe1CcTBUsA. HepaBeHCTBO, pelieHre HepaBeHC TBa.

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

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHHM, COIEPIKALINX CTENEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

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

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalIiX Jorapudmal.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABl PEIICHHUsS JIOrapuPpMHUUECKUX
YpaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem JIMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKUN CMBICI U CBOMCTBA, BBIYMCIEHUE €TI0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONPEACITUTENEH.

IlocTpoeHrne MareMaTHYEeCKUX MOJENIECH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUHN U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUMH M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKHX 3a7ad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKU U PeaIbHON KU3HH.

DOyHKUUH U rpadpuKu

OyHKIus, crnocodbl 3amaHus QyHKuuu. B3ammuo obOpatnblie (yHkmun. Kommosuius
byakuumii. ['paduk Gyakuu. InemeHTapHbIe TpeoOpa3zoBanus rpaduKoB PyHKITUH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTostHCcTBA. YETHbie n HeuéTHble QyHKUMU. [lepuommueckue dynkumu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

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

Crenennast GpyHKIHS ¢ HATypalbHBIM M IENBIM MOKaszarenem. E€ cBoiicTBa 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 QYHKIUH U peIICHUs YPaBHEHUH.

TpuronomeTpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

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

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCIE0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUUECKONW MPOrpecCUi.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W WX cBOWCTBAa. TOUkM paspbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIsl pEIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoHbie GyHKIMH. OnpenesacHue, TeOMETPUIECKUN U PU3UIECKUN
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Oomnepaly HajJ MHOXECTBaMU M UX CBOMcCTBa. /uarpammel Ditnepa—Benna.
[IpuMeHeHNnEe TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Julis ONUCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.

11 KJIACC

Yuciaa 1 BLIYMCIEHUS

Harypanbabie u 1mensle uncna. [IpumeHeHHMEe NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HauOospmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOJTYJIIO, aliropuT™Ma EBKIHIA 115 pemeHus 3a1a4 B EJIbIX YUCIIax.

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



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

YpaBHeHHUs M HEpABEHCTBA

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

OT16op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C IOMOILIBIO 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  PallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3a7a4 U3 pa3IMYHbIX oO0JacTedl HAayKW M peajbHOW JKHU3HM, HMHTEPHpETalUs IOJY4EHHBIX
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 C apaMeTpaMH.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[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
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHne onpenenéHHoro nHrerpaia
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue uWHTerpana JUisli HAXOXKAEHUS IUIOU[aJeld IJIOCKUX @uryp u o0BbEMOB
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  OOYyYaromerocss 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 (PYHKIMSAMH U Ha3HAYCHHEM;

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>KEHUN HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBBIO (3/10pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIIEHCTBOBAHKE MTPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEPEC K Pa3IUYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TMOHUMaHHE BIHSHUS COIHAIBHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMAIbHOM Cpeibl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY’KaIoLIeil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU WX BO3MOXXHBIX TOCJIEACTBUN JJIsI OKPYXKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESITENIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYMMOCTHU JUIsl pPa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAETICHUs  MOHATHIH,
YCTAaHABJIMBATh CYNIECTBEHHBIA MpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAaHHA [UIS OOOOIICHHUS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

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

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

JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllUI0, MPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHUS U BBIBOJIBI,

BbIOMpaTh CrHoco0 pemieHus YydeOHOM 3adauu (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OO0ObBEKTa, SBJIEHHS, IMPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

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

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTEI MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX AJIi OTBETAa HA BONPOC U IS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB pA3jIMYHBIX THUIIOB, AaHAIU3HPOBATH,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
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 XO0Jlle 0OCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, TPOOJIEMBI,
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

Camoopranuzanus:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
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;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH NPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB 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 TPYMMOBBIX (popmax paboTsl (00CyxIeHHs, 0OMEH MHEHHUH, «MO3TOBbBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
OpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KpUTepusaM, 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;

MPUMEHSATh TPUOINKEHHBIE BBIYHCIICHUS, MPaBUJA OKPYTJICHHUS, NPUKUIKY U OLICHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTENEeHb C IeNbIM TOKa3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPAaKTHUYECKUX 3a7ad |
IIPEJICTaBICHUS JaHHbIX;

CBOOOJHO ONEPUPOBAThH MOHIATUEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTEIIEHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

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

CBOOOZHO ONEpPUPOBATH MOHATHSMH: CHUHYC, KOCHUHYC, TAHI€HC, KOTAaHIE€HC YHMCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YHUCIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJAHO  ONEpUpPOBaTh  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPAaBHEHUS-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
HeNbIMU KOO GUIIMEHTaMH, KOPHU MHOTOYIEHa, MPHUMEHSTHh JeJeHHe MHOTro4JieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenns 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAeuTeNb MaTpulbl 2 X 2 W €ro TeOMETPHUYECKHM CMBICI, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 juisi BBIUUCICHUS €r0 3HAUYEHUs], IPUMEHSITh ONpPEAETUTENH A pelIeHus
CHUCTEMBbI JIMHEHHBIX YpaBHEHUN, MOJAEIHUPOBATH PEAlbHBIE CUTYallUU C MOMOIIBIO CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeNIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
oTpeenuTeNel, UHTepIPETUPOBATh MOITYYEHHBIN pe3ylbTarT;

MCIIONIb30BaTh CBOMCTBA JCHCTBHUI ¢ KOPHIMH ISl MPE0oOpa30BaHMsI BBIPAKEHU;

BHITIOJHATh  MPEOOPa3OBaHUS YHCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

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

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANMOHANBHBIE,  [OKa3aTelbHBIE U
JorapuMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMmMyasl Jias  HpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUM;



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

MOJICIIUPOBATh pEAIbHBIE CUTyallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
obpatHble (QyHKIUK, KOMIO3ulMs (PyHKIUH, rpaduk (QYHKIUH, BBITOJHATH SJIEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

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

CBOOOZHO OMEpPUPOBATh MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIHMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl M MHUHUMYMBI (YHKIIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasarenemM, rpaQukK CTerneHHOW (YHKIMH C HATypaJbHBIM U LIEJIBIM IOKa3zaTenem, 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
CBOMCTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIPENEICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIIOBOTO apTyMEHTa;

UCMOJIb30BaTh rpaduku (QyHKIMH A7 MCCIeI0BaHMs MPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX MPEIMETOB M peabHOW KHM3HM, BhIpakaThb (OpMYIaMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

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

HCTIOJIB30BAaTh MPOTPECCHH JUTSI PEIICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATH  MOHATHUSAMH:  IOCJEAOBAaTENbHOCTh, CIOCOOBI  3a/laHUS
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE U OIpaHUYEHHBIE MTOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

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,
KacaTenbHast K rpaduky QyHKINY;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
GbyHKIMI, 3HaTh MPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BAaTh T€OMETPUUECKUIN 1 PU3NUECKHUI CMBICI TPOM3BOIHON IS PEIICHUs 3a/1au.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpAIIMU HaJl MHOXKECTBAMH;



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

CBOOOJHO ONEpUPOBATh TMOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJiacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME INPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HATYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yrcena, HOA u HOK
HaTypaJIbHBIX YMCEJl JJIs PEeLEHUs 3a7a4, IPUMEHATh alroput™M EBkinaa;

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
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOIIBIO PAaBHOCHIIBHBIX I1€PEX0/IOB;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSATH
HeoOXxoauMble (POPMYJIbI 1JIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH 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;

pewiatb palMoHalbHble, HpPALMOHAJbHBIC, IOKa3aTelbHbIe, JorapupMuiyeckue 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 pEAJbHbIE CUTyallMM Ha S3bIKe anreOpbl, COCTaBJIATh BBIPAKECHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MOJYYE€HHBIN pe3ynbTar.

DyHKIUHN U TPaQUKH:

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

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH (QYHKIMU 111 MOACTUPOBAHUS U HCCIIEIOBAHUS PEaTbHBIX MPOLIECCOB.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJIb30BaTh IPOM3BOJHYIO JUIsl MCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

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



UCTIOJIB30BaTh MPOU3BOIHYIO JIUISI HAXOXKIIECHHUS HAWIYUYIICTO 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 BBIYUACIATH UHTErpan mo Gopmyne Hproorona-
Jleitbunma;

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

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a4d, B TOM YHCIE COIHMATBLHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10
Henpepesabie ynkiuu. [IponszBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIlUs 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




KasengapHo — remaTnyeckoe NJIAHUPOBAHME 0 aJiredpe 1 HAYAJIaM MaTeMaTH4YecKoro anaiausa B 10 kiacce

No Tema ypoka Kou-Bo Jara Hara
n/n 9acoB NPOBEICHUS | TPOBENCHUS
(Tutan) (daxkr)
MHo:KecTBO JeHCTBUTEIBHBIX YHce. MHoroujieHbol. CHCTEMbBI THHEHHBIX 26
YPABHEHHI.
1 MHOXecTBO, Olepaluy HaJl MHOXKECTBAaMH U UX CBOMCTBA. 1
2 Juarpammel Diinepa - Benna 1
3 ITpuMeHeHHe TEOPETUKO — MHOXKECTBEHHOTO arlnapara Julsl pelleHHs 3a1au. 1
4 Panmonanehbie uncna. OOBIKHOBEHHBIC U IECATUYHBIC TPOOH. 1
5 beckoHeuHbIe IEPHOIUYECKHIE TPOOH. 1
6 ITporeHTsI. 1
7 [Ipumenenue qpobeil 1 NpPOIEHTOB JUIsl pEIIeHNs TPUKIAIHBIX 3ajay. 1
8 JlelicTBUTENbHBIE Uncia. PalinoHaabHbIe ¥ UppallMOHATIBHBIE YUCIIA. 1
9 BxopHas kKoHTpobHAS paboTa. 1
10 Apudmernueckue onepaiuy ¢ AeHCTBUTEIbHBIMH YHCIAMH. 1
11 Monynb AeCTBUTENBHOIO YHACIIA U €r0 CBOMCTBA. 1
12 ITpubnnKeHHbIe BEIYUCIICHHS, TPABUIIa OKPYTJICHHUS. 1
13 [Tpukuaka 1 OLEHKa Pe3yIbTaTOB BEIYUCICHHM. 1
14 KonTponbnas padora Nel no teme « MHOXKECTBO JEHCTBUTEIBHBIX YHCET.)» 1
15 Amnanu3 ommOoK, TOMYyIEHHBIX B KOHTPOJIbHOI pabote. OCHOBHBIE METOIBI pelieHus | 1
LEJIBIX YPABHEHUM.
16 OCHOBHBIE METO/IbI PeIIEHHs] TPOOHO — PAIIMOHAIBHBIX YPaBHEHUI. 1
17 OCHOBHBIE METObI PEHIECHUS 1IEJIBIX U IPOOHO — pallMOHAJIbHBIX HEPABEHCTB. 1
18 | MHorouieHs! OT OJJHOM NepeMeHHOMN. JleleHne MHOTOUIeHa Ha MHOTOUJIEH C 1
octaTtkoM. Teopema besy.
19 MHorouieHsl ¢ nenbiMu Kodpdunuentamu. Teopema Buera. 1
20 Penienue cuctem JIMHENHBIX YPABHEHH. 1
21 Martpuna CuCTEMBI IMHEWHBIX YPaBHEHHUM. 1




22 Onpenenurenb MaTPUILI 2X2, €0 FTEOMETPUUYECKUN CMBICT U CBOWCTBA. 1
23 Brruucnenue 3HaueHus onpenenuTes. 1
24 | IlpumeHeHue onpeAeauTes Ul PelIeHHs CUCTEMbl JIMHEHHBIX YPaBHEHUH. 1
25 PemreHne npukiiagqHeIX 3a/1a4 C IOMOUIBIO CUCTEMBI JIMHENHBIX YPABHEHUM. 1
26 Kontponbnas padota Ne2 o reme «MHOTOWICHBI. ParinoHanbHbIe ypaBHEHUS U 1
HepaBeHCTBAa. CHCTEMBl IMHENHBIX YPABHEHUN. »
@Oyukuuu 4 rpadpuku. CreneHHasi QyHKIHS ¢ HeJdbIM OKa3aTe1eM 12
27.1 | Ananu3 ommOOK, JOMYIICHHBIX B KOHTPOJIbHOU padoTe. CriocoObl 3ananus Gyakmuu. | 1
B3anmuo o6parnbie ¢pynkumu. Kommosummst QyHKIHid.
28.2 | I'paduk pynkuuu. nemeHTapHble mpeodbpazoBanus rpadukoB QyHKIUH. 1
29.3 | OGnacTh onpeaeneHns 1 MHO)KECTBO 3HAYCHUH (QYHKIINH. 1
30.4 | Hynu ¢yukiuu. [IpomMexxyTKu 3HaKONOCTOSTHCTBA. 1
31.5 | Yernbie u HeuetHble pyHKImH. [lepuoamaeckue QyHKIMH. 1
32.6 | [IpomexyTki MOHOTOHHOCTH (QYHKIIMU. MaKCUMyM ¥ MUHUMYM (YHKIIHH. 1
33.7 | Haubonpuiee n HanMeHbllIee 3HaYeHHE (DYHKIMU HA POMEKYTKE. 1
34.8 | JluneiiHas u kBagpaTu4yHas GyHKIHUUA. DIEMEHTAPHOE UCCIIEOBaHUE U TPAPUKI 1
byHKIHi.
35.9 | JIpobHO — nmHelHas GyHKIHs. DIeMeHTapHOe HCCIeI0BaHne U rpaduKu GyHKIUH. 1
36.1 | Crenens ¢ nensM mokasareneM. bunom Herotona. 1
0
37.1 | CrenenHas pyHKIUS C HATYpalbHBIM U IeNbIM NoKa3ateneM. Ee cBoiicTBa u rpaduk. 1
1
38.1 | KonrponbHas pabota Ne3 no Teme «DyHKIMU U TpadUKI». 1
2
ApupmeTnyecKHii KOpeHb N-0ii cTenenu. ppanuonanbHble ypaBHEHHS. 16
39.1 | AHanu3 ommOOK, JONMYIIEHHBIX B KOHTPOJIBHOW paboTe. ApupMeTHIecKuii KOpeHb 1
HaTypaJIbHON CTENEHHU.
40.2 | IlpeoOpazoBaHKe YHCIOBBIX BBIPAKEHHM, COJEPIKALINX CTEIICHH. 1
41.3 | BerHeceHre MHOXKHTEIIS U3 — IO/ 3HAKA KOPHSI. 1
42.4 | BHeceHrne MHOXKUTEINS MO/ 3HAK KOPHS. 1
43.5 | CokparnieHue qpo0Oeid, CoIepKaniiux pajauKabl. 1
44.6 | IlpeoOpazoBaHue UppalMOHAIBHBIX BHIPAKECHUH. 1
45.7 | Konmponvnasn paboma Ne4 no meme «Apughmemuueckuii Kopenv n-oil cmeneHu. 1




46.8 | Ananu3 ommOOK, TOMYIIIEHHBIX B KOHTPOJIbHOU paboTe. MppannonansHbie ypaBHeHus. | 1
47.9 | O6GnacTh NOMYCTUMBIX 3HAYEHUI UPPAITMOHAIBHBIX YPaBHEHUIA. 1
48.1 | OcHOBHBIE METO/IbI pEUICHUS UPPAITHOHAIBHBIX YPaBHEHUMN. 1
0
49.1 | PaBHOCHJIbHBIE TIEPEXO/IbI B PEIICHUH UPPAITMOHAIBHBIX YPaBHCHUM. 1
1
50.1 | Anroputm penieHus: ppalMOHATBLHBIX YPaBHEHUH. 1
2
51.1 | Pemenue uppanioHaIbHBIX YPABHCHHIA. 1
3
52.1 | CgoiicTBa 1 rpaduK KOPHS IT-0i CTETIEHN KaK (yHKIUN 0OpaTHON CTETICHH C 1
4 HaTYypaJbHBIM I10KA3aTEJIEM.
53.1 | IloBTOpenue no Teme «VppanroHaabHbIe YPaBHEHUS.» 1
5
54.1 | Koumponvnas paooma Ne5 no meme «UppayuonaivHvle ypasHeHUA.» 1
6

IMoka3arenbHas pynkuus. [loka3aTejbHble YyPABHEHHS. 10
55.1 | AHanu3 omMOOK, JONYIIEHHBIX B KOHTPOJIbHOW padoTe. CTeneHb ¢ palioHaIbHBIM 1

ITOKA3aTeJIEM U €€ CBOWCTBA.
56.2 | IlokasarenbHas GyHKIHUS, €€ CBOWCTBA U Ipad UK. 1
57.3 | Ucnonp3oBanue rpaduka GyHKIMH U1 peIeHNs] YpaBHEHUH. 1
58.4 | IlokazaresnbHble ypaBHEHUS. 1
59.5 | OcHoOBHBIE METO/IBI PENICHHUS TOKA3aTENbHBIX YPABHEHUH. 1
60.6 | IIpuBenenune obeux yacreil ypaBHEeHHs K OJHOMY OCHOBAHHUIO. 1
61.7 | BerHeceHne 00IIero MHOXKHATEIS B IOKA3aTEIbHBIX YPABHEHHUSX. 1
62.8 | MeTo/ 3aMeHBI TEpeMEHHOHN B MOKA3aTENIbHBIX YPaBHEHUSIX. 1
63.9 | MeToa MOWICHHOTO JICJICHUS B IIOKA3aTEeILHBIX YPaBHECHUSX. 1
64.1 | Konmponsnuaa paboma Ne6 no meme «llokazamenvnuan pynkyus. Ilokazamensnuvie | 1
0 YPABGHEeHUs. »

Jlorapudmunyeckas pynkuus. Jlorapupmuyeckue ypaBHeHuUsl. 18
65.1 | AHanu3 omuOOK, JOMYIIEHHBIX B KOHTPOJIbHOU paboTte. Jlorapudm uucna. 1
66.2 | CpoiicTBa Jiorapudma. 1




67.3 | Jlecaruunble Jjorapu@msl. 1
68.4 | HarypanbHubie jorapudmel. 1
69.5 | [IpeoOpazoBaHne BEIPAKECHHM, COACPIKAIITUX JIOTapU(DMBI. 1
70.6 | Jlorapudpmuueckas GyHKIHUs, €€ CBOWCTBA U TpaduK. 1
71.7 | Ucnonb3oBanue rpaduka GyHKIUH IS PEIICHUS YPaBHEHUH. 1
72.8 | ®yHKIMOHATBHO — rpadMUeCKUil METOJT pEHICHUs] YpaBHEHUIA. 1
73.9 | Koumponvnas paboma Ne7 no meme «Jlocapugpmuueckasn pynkyusan» 1
74.1 | Ananu3 ommOOK, JOMYIICHHBIX B KOHTPOJIbHOU padoTte. Jlorapudmudeckue 1
0 YpaBHCHHSI.
75.1 | PaBHOCHWIIbHBIE TIEPEXOBI B PEUICHUH JTOTapU(PMHUUECKUX YPABHEHHIH. 1
1
76.1 | Pemenuie ypaBHeHUH 1O OMpeieNieH o Jorapudma. 1
2
77.1 | MeTo MOTEHITUPOBAHMS. 1
3
78.1 | MeTon BBeIeHHsI HOBOW ITEPEMEHHOM. 1
4
79.1 | Meton norapuMUpOBaHHUS. 1
5
80.1 | ITepexoxa kK HOBOMY OCHOBaHUIO B JIOTApU(MUIECKUAX YPABHEHHS. 1
6
81.1 | Pemenue norapuMuIeckux ypaBHEHHIA. 1
7
82.1 | Konmponvnas paooma Ne8 no meme «Jlozapugpmuueckasn pynxyus. 1
8 Jozapugpmuueckue ypagnenus.»
Tpuronomerpuyeckue BbIpa:KeHHs M1 YPABHEHUS 22
83.1 | AHanu3 omuOOK, JOMYIIEHHBIX B KOHTPOJIbHOU paboTe. CHHYC, KOCUHYC YHCIIOBOTO 1
apryMeHTa.
84.2 | TaHreHc ¥ KOTAHI'€HC YHUCIOBOTO apryMEHTa. 1
85.3 | ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YMCJIOBOTO apryMeHTa. 1
86.4 | TpuroHoMeTpHUuECKasi OKPYKHOCTb, OTIPEIEIICHUE TPUTOHOMETPHYUECKUX (DYHKIIHI 1
YHCIIOBOTO apryMEHTAa.
87.5 | OcHOBHBIE TPUTOHOMETPHUYECKHIE TOKICCTBA. 1
88.6 | ®opmyJIbl IBOMHOrO yria. 1




89.7 | ®opMyIibl NIOHMKEHHS CTETICHH. 1
90.8 | ®opmymbI MOJIOBUHHOTO yTJIA. 1
91.9 | ®opmysbl CyMMBI apTYMEHTOB. 1
92.1 | ®opmysbl CyMMBI (YHKIUNA 1
0
93.1 | ®opmybl mpousBeneHUs QYHKIHIA 1
1
94.1 | IIpeobpa3zoBaHKe TPUTOHOMETPUUECKUX BBIPAKEHUN C TOMOIIBIO (hopMyIT 1
2
95.1 | Konmponwvnas paboma Ne9 no meme « Tpuzonomempuueckue 8vlparx;cenus» 1
3
96.1 | Ananu3 omMOOK, JOMYLIEHHBIX B KOHTPOIIBbHOM paboTe. Pemenne ypaBaenuii COS X =a | 1
4
97.1 | Pemienue ypaBHeHuU# Sin X = a. 1
3)
98.1 | Pemenue ypaBHeHui tg X = @, ctg X = a. 1
6
99.1 | MeToJ 3aMeHBI TEPEMEHHON B TPUTOHOMETPHUUECKUX YPaBHEHHUSX. 1
;
100. | YpaBHeHus, CBOAAIIUECS K KBaPATHBIM YPAaBHEHHSIM. 1
18
101. | Metox pa3noxeHus: HA MHOXHUTEIH B TPUTOHOMETPUYECKUX YPaBHEHHSIX. 1
19
102. | OgHOpOAHBIE TPUTOHOMETPUYECKHIE YPAaBHEHHSI. 1
20
103. | Pemmenne TpUrOHOMETPUYECKUX YPABHEHHIA. 1
21
104. | Konmponavnas paooma NelO no meme « Tpuzonomempuueckue ypasHeHus» 1
22

IlocJien0BaTEJILHOCTH M POTPECCUM 10
105. | Ananu3 ommbOK, TOMYIIEHHBIX B KOHTPOJIbHOM padoTte. [TocienoBarenbHOCTH, 1
1 CIIOCOOBI 3aMaHus II0CIEN0BATEILHOCTEMN.
106. | Meroa MareMaTH4eCKON UHAYKIIUU. 1




107. | MoOHOTOHHBIC U OTPAaHUYCHHBIC MTOCIICI0BATEILHOCTH. 1
3

108. | ApudmeTndeckas 1 TeOMeTpUIECKast MPOTPECCHUHU. 1
4

109. | beckoneuyHo yObIBaroII[asi TeOMETPUIECCKAs TPOTPECCHUS 1
5

110. | Cymma 6eckoHEUHO yOBIBAIOIICH r€OMETPUUECKOM MPOTPECCHH. 1
6

111. | JIuHeWHBIN U SKCITOHEHITUATBHBIN pocT. Uuco e. 1
y

112. | ®opmyna CIOKHBIX TPOLEHTOB. 1
8

113. | Ucnonp3oBaHne MPOTPECCHH MPH PEIICHUH PEATBbHBIX 33/1a4 MPUKIAIHOTO Xapakrepa. | 1
9

114. | Konmponavuaa paooma Nell no meme «Ilocnedosamenvnocmu u npozpeccuu 1
10

HenpepbiBHuble pynkuuu. IlpousBognas. 20

115. | HenpepbiBHBIE pyHKIMU U UX cBoiicTBa. Touka pa3pbiBa. 1
1

116. | Acumnrotsl rpadukoB ¢pyHkuuil. CBolicTBa (PYHKIIMI HEMPEPHIBHBIX HA OTPE3KE. 1
2

117. | MeToa nHTEpBaIOB /JIs1 peIIEHUs] HEPABEHCTB. 1
3

118. | [IpumeHeHME CBOWCTB HETIPEPBIBHBIX (DYHKLMMN /7S peIlIeHHs 3a/1ay. 1
4

119. | [lepBas u BTOpast NpOU3BOIHBIC PYHKIINH. 1
5

120. | OnpeneneHre, TeOMETPUUYECKHIA U PU3UICCKUN CMBICIT IIPOU3BOTHOM. 1
6

121. | AnropuT™M HaXOXJICHUS TIPOU3BOHOM. 1
.

122. | ®opmynsl muddepeHITIpOBaHHUS. 1
8

123. | IlpousBojHas cTeNEHHONW (DYHKITHH. 1




124. | TlpousBoaHBIC IIEMEHTAPHBIX (DYHKITHH.

1(2)5. Brruuciienue npou3BOAHBIX JIEMEHTAPHBIX (YHKINH.
126. [TponsBoHas CyMMBI ()YHKITHIA

137. [TpousBoHas mpousBeneHus (yHKITUH.

138. [Tpon3BoiHAS YACTHOTO (PYHKITHIA.

14

129. | IlpousBogHast KOMIO3ULIUU (HYHKITUH.

120. [TonsiTHE U BHIYKCIICHUE TPOU3BOIHOM M-T'O MOPSAIKA.
igl. HuddepenunpoBanue cI0KHOU QyHKIUU.

122. KacatenbHas k rpaduky QyHKIUHN

ig& VYpaBHeHHEe KacaTeNbHON K TpaguKy (QyHKIHH.

124. KonrtponsHas padora Nel2 no Teme «HenpepsiBHble ¢pyHkunu. [IponsBoaHast.»
= IloBTOpEeHue, 00001ICHNE U CHCTEeMATH3AllUsl 3HAHUH
135. | UtoroBas koHTpoJbHAsA paboTa

136. AHanu3 ommOOK, TOMYIIEHHBIX B KOHTPOJIBHON padoTe




KasnennapHo-TtemaTu4eckoe IJIaHMpPOBaHUe 10 ajiredpe U HayajaM MmateMaTuyeckoro anaausa B 11 KJIACC

Konnu
No eCTBO Jdata npoBenenust
Tema ypoka
n/n 4acosB
IJIaH dakr

[IpuMeHeHne MPOM3BOTHOM K UCCIICTOBAHMIO (D YHKITHI
[TpumeHeHne TpPON3BOTHON K UCCIIETOBAaHMIO (DYHKITMI HA MOHOTOHHOCTD

3 [IpuMeHeHHne TPOM3BOIHON K UCCIEI0BAaHUIO (DYHKIMI HA 3KCTPEMYMBbI

4 [TpumMeHeHne TpON3BOTHON K UCCIIETOBAaHHIO (DYHKIIMI HA MOHOTOHHOCTD H 1
JKCTPEMYMBI

5 Pemenne ynpaxxuenuii no reme: «lIpumenenne npou3BogHON K UCCIIEIOBAHUIO 1
(GyHKINH HA MOHOTOHHOCTB M 9KCTPEMYMBI»
Uccnenoanue GpyHkunii 1
Haxoxnaenune HaubosbIIero 3HaueHUs! HENPEPbIBHON (PYHKIIMM HA OTPE3Ke

8 HaxoxxeHre HauMeHbIIero 3HaueHus! HeNPephIBHOM (PYHKIMM Ha OTpe3ke 1

9 Haxoxaenne HaubosbIIero 1 HauMEHbILIEro 3HaYeHHsI HETIPEPbIBHOM (PYHKIIMU Ha 1
OTpE3Ke

10 MunumyM (QyHKIUU Ha OTpe3Ke 1

11 MaxkcumMyM QyHKIIMU Ha OTpe3Ke

12 Kputnueckue Touku

13 [IpumeHeHne MpON3BOIHON I HAXOXKACHHS HAWTYUILIEro PEIEHUs B IPUKIIATHBIX 1
3aa4ax

14 Pemenne npukiaaHbIX 3aa4 Ha IPUMEHEHNE TPOU3BOHOM. 1

15 IIpumeHeHne MPON3BOHON Ul ONPENEIIEHUS CKOPOCTH U YCKOPEHUs Ipoliecca, 1
3aJJaHHOTO (POPMYJIOif

16 [IpumeHneHne MPON3BOIHON JUIsl ONIPEENIEHNS CKOPOCTH M YCKOPEHUs IIpoliecca, 1




3aJJaHHOTO rpadukomM

17 CrnoxHast GyHKIIUS 1
18 Komnozumus GyHkimit 1
19 CBoiicTBa KOMITO3UIUH (DYHKITHIA 1
20 I'eomerprueckue 00pa3bl ypaBHEHHUN Ha KOOPIUHATHOMN TJIOCKOCTH 1
21 Pemenue ynpaxnenuii no reme: «I'eomerpuueckue o0paspl ypaBHEHUN Ha 1
KOOPJAMHATHOM INIOCKOCTH»
22 KonTponbnas pabota: "UccnenoBanue pyHKIMA ¢ TOMOIIbIO TPOU3BOAHOMN" 1
93 AHanu3 ommoOOoK, TONYIIEHHBIX B KOHTPOJILHOM padote. [lepBooOpa3Hasi, OCHOBHOE 1
CBOMCTBO TIEpBOOOPA3HBIX
24 [TepBooOpasHble 3NeMEeHTapHBIX (QYHKITUH. 1
25 [IpaBuiia HaxOX/A€HUS IEPBOOOPA3HBIX 1
26 Wuterpan. ['eomeTpruyeckuii cMbICI HHTErpaia 1
27 ®opmyna HeroTona-JleitOHuma 1
28 Brruucnenue onpenenénnoro uaTerpaia mno gopmyne Herotona-Jleitonuna 1
29 [Ipumenenue uHTErpana A HaX0XKACHUS TIoIaIel TUIOCKUX PUTyp 1
30 [TpuMmeneHne WHTETpaNa I HAXOXKIACHUS 00bEMOB Tr€OMETPUICCKHIX TEI 1
31 JuddepeHunanbHbIX ypaBHEHUH 1
32 [Ipumeps! pemiennii AuddepeHnaIbHbIX YpaBHEHHUM 1
33 MaremaTnueckoe MOJEIUPOBAHKE PEATbHBIX MPOIECCOB C TOMOIIIBIO 1
g depeHInaTbHBIX YpaBHEHHIMA
34 Kontponbras padota: "[lepBoodpaznas u mHTETpan” 1
35 AHanu3 omuroOOoK, JOMYIIEHHBIX B KOHTPOJIBbHOH paboTe. Tpuronomerpudeckue 1
(GbyHKIIMH, UX CBOMCTBA U TpadUuKu
36 Tpuronomerpuyeckue GyHKIHH
37 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA 1




38

Tpuronomerpuueckne GyHKIUH, UX rpaduku

39 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpadUKu
40 OT100p KOpHEH TPUTOHOMETPUUYECKIX YPAaBHEHUI 1
41 OT60p KOpHEH TPUTOHOMETPUYECKHUX YPABHEHHUH C MTOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
42 Pemenue ynpaxxuenuii mo teme: «OTOOp KOPHEH TPUTOHOMETPUUYECKUX YPABHEHHUI 1
C MIOMOIIIBIO TPUTOHOMETPUYECKON OKPY>KHOCTH»
43 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
44 TpuroHomeTpruyecKux HEPaBEHCTB 1
45 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1
46 [Ipocreiimume HepaBeHCTBA ISl CUHYCA U KOCUHYCa 1
47 [Ipocreiimme HepaBeHCTBA I TAHIEHCA U KOTAaHT'€HCA 1
48 Konrtponsnas padora: "['paduku TpUrOHOMETPHUECKUX ()YHKITHA. 1
Tpuronomerpruyeckue HepaBeHCTBA"
49 Amnanu3 ommOOK, TOMYIEHHBIX B KOHTPOJIbHOH pabote. [TokazarenbHble 1
HEpaBEHCTBA
50 [Ipocreiimme noka3areabHble HEPABEHCTBA 1
51 OCHOBHbBIE METO/IbI PEeLIEHHs T0Ka3aTeIbHBIX HEPABEHCTB 1
52 Pemenue nokasarenbHbIX HEPABEHCTB U3 TPEHUPOBOUYHBIX BapuaHToB EI'D 1
53 Jlorapudmuueckue HepaBeHCTBA 1
54 [Tpocreiimue norapudmMuyecKkue HepaBeHCTBA 1
55 OcCHOBHBIE METO/BI PELICHUS JIOTapU(PMUIECKIX HEPABEHCTB 1
56 Pemienue norapupMudeckux HEPaBEHCTB U3 TPEHUPOBOUHBIX BapuaHToB EI'D 1
57 HppanmoHanbHBIX HEPABEHCTB 1
58 IIpocreiimme nppaluoHaIbHbIE HEPABEHCTBA 1
59 OCHOBHBIE METOJIBI PEIIECHHS HPPAIIOHATEHBIX HEPABCHCTB 1




60 Pemenue nppanroHaabHbIX HEPABEHCTB U3 TPEHUPOBOUYHBIX BapuaHToB EI'D 1
61 HppanmonanbHple ypaBHEHHS 1
62 I'paduueckue METOIBI PELICHNUS UPPALMOHATIBHBIX YPaBHECHHUN 1
63 I'paduueckue MeTOIbI PEeLICHHS TOKA3aTeIbHBIX YPaBHEHUN 1
64 I'paduaeckue MeToNbI pelIeHUs MOKa3aTeIbHBIX HEPABEHCTB 1
65 I'paduueckue MeTOIBI peLICHNS JOTaAPUPMHUUECKIX YPAaBHEHUI 1
66 I'paduaeckue MeToapl pemeHust Torapu(PMUIECKUX HEPABCHCTB 1
67 I'paduueckue METOIBI PEIICHNS TOKA3aTEIbHBIX U JIOTApU(YMUIECKUX YPaBHEHUIH 1
68 ['paduueckne MeToAbl peIIeHHs MOKA3aTeIbHbBIX U JOTapu(MHUUECKIX HEPABEHCTB 1
69 Pemrenue uppanmoHanbHBIX YpaBHEHUH U HEPABEHCTB 1
70 Pemenne moka3aTenbHBIX U JIOTapUPMHUIECKUX YPAaBHEHHH U HEPAaBEHCTB 1
7 O6o06maromuii ypok mo Teme: "MppanuoHanbHbie, TOKa3aTeIbHBIE U 1
norapupMHUECKUe HepaBeHCTBA"
79 KontponsHas pabdora: "HppanuoHaibHble, TOKa3aTeIbHbIE U JOrapupMHUECKUe 1
HepaBeHCTBa"
73 Ananu3 ommooK, TONYyIEHHBIX B KOHTPOJIbHOI pabote. KommiekcHble yucna. 1
74 Anrebpanyeckasi 1 TPUTOHOMETpUYECKast JOPMBI 3alIMCH KOMIUIEKCHOTO YKCIIa 1
75 CornpsiKeHHbIE KOMIUIEKCHBIE Yncia 1
76 Apudmerrueckue onepanuu ¢ KOMIJIEKCHBIMA YUCIIAMH 1
77 I'eomeTpurueckast MHTEPIIPETALUS KOMIIJIEKCHOTO YUCIIa 1
78 N300paxeHne KOMIJIEKCHBIX YHCET Ha KOOPIMHATHON IIIOCKOCTH 1
79 dopmyna Myaspa. 1
80 KopHu n-oii cTerneHyn u3 KOMIUIEKCHOTO YHCia 1
81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN Ul pelleHns GPU3NYECKUX U T€OMETPHUYECKUX 1
3amaq
82 Konrtponsnas padora: "KommiiekcHbie yncnia" 1




83 Amnanu3 omubOoK, TOMyIIEHHBIX B KOHTPOJIbHOM padoTe. HaTypanbpHble yncna 1
84 Lenble uncna 1
85 [Ipru3HaKy €TMMOCTH LIEJIBIX YUCENT 1
86 [TpumMeHeHne TPU3HAKOB IETMMOCTH IIEITBIX YUCET 1
87 [IpuMeHeHne nMpu3HAKOB ASTMMOCTH 1ebix uncen: HOJI 1
88 [TpumeneHne Npru3HAKOB AeTMMOCTH enbix uncen: HOK 1
89 OcTaTku Mo MOYJTIO 1
90 [IpuMeHeHne NMPU3HAKOB ACIUMOCTH IEIBIX YUCEI: OCTATKU 10 MOIYIIIO 1
01 [TpumeHeHre TPU3HAKOB JICIMMOCTH IIETIBIX YHCEN: aaroput™ EBkimna mis 1
peLIeHus 3a/1a4 B LENbIX YUCIax
92 KonTponbnast padota: "Teopus 1nenbix gucen" 1
93 Ananu3 ommOOK, JOMYIIEHHBIX B KOHTPOJIbHOH pabore. CucTeMa 1 COBOKYITHOCTD 1
YPAaBHEHUM.
94 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS 1
95 OcCHOBHBIE METO/BI PELIEHUSI CUCTEM PallMOHATIbHBIX YPaBHEHUN 1
96 OCHOBHBIE METO/1bl PELLICHUS] COBOKYITHOCTEH MppaIlMOHAIbHBIX YpaBHEHHH 1
97 OCHOBHBIE METOJIBI PEIICHHS CHCTEM TOKa3aTeIbHBIX YPaBHEHUH 1
98 OCHOBHBIE METO/IbI PELLICHUS] COBOKYITHOCTEH MOKa3aTeIbHbIX YpaBHEHUN 1
99 OCHOBHBIE METOJIBI PEIICHHS CUCTEM JIOTapUPMHUECKIX YPaBHEHUI 1
100 OCHOBHbBIE METO/IbI PEILIEHUS] COBOKYITHOCTEH JorapupMHUUECKuX ypaBHEHUN 1
101 [IpuMeHeHne cucTeM K pelIeHUI0 MATEMATHYECKUX 3a1a4 1
102 [IpuMeHeHHe crCTeM K PelIeHHUIO 3aa4 U3 pa3IMYHbIX 001acTeil HayKH U peanbHOi 1
KHU3HH
[IpuMeHeHne HEpaBEHCTB K PEIICHUIO MaTeMAaTHUECKUX 3a/1a4 U 3a/1a4 U3
103 pa3nuYHbIX 001acTel HAYKU U peasIbHOM KHU3HH, HHTEPIpEeTalus MOTy4eHHBIX 1

pe3yIabTaTOB




Konrtponsnas padora: "CrucremMbl palliOHAIBHBIX, UPPALTTOHATBHBIX

104 MOKa3aTEeIbHBIX U JIOTApU(PMUISCKUX yPaBHCHHM" L

105 AHanu3 omuoOoK, TOMYIIEHHBIX B KOHTPOJILHOM padoTe. PanonanbHbeie ypaBHEHUS 1
C mapamMeTpamMu

106 PanmonansHbie HepaBeHCTBA ¢ TapaMeTpaMu 1

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTPaMHu 1

108 HppanmonanbHple ypaBHEHHS, HEPABEHCTBA C TTapaMeTPaMHu 1

109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu 1

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1

111 IToka3zaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmuueckue ypaBHeHUs, HEPABEHCTBA C MapaMeTpaMu 1

113 Jlorapugmuueckue cUCTEMBI ¢ TapaMeTpamMu 1

114 TpuronomeTpudeckue ypaBHEHHUsI C TapaMeTpamMu 1

115 TpuronomeTpruyeckue HepaBeHCTBA C MapaMETPaMu 1

116 TpuronomeTpuueckre CUCTEMBI ¢ TapaMETPAMHU 1

117 HccnenoBanre MaTeMaTHUYECKUX MOJIENEH PeabHbIX CUTYallUi C TOMOIIIBIO 1
ypaBHEHUH C apaMeTpaMu

118 [TocTpoeHne n nccneaoBaHUE MATEMATUIECKUX MOJIETIEN PEATIBHBIX CUTYALlUH ¢ 1
MTOMOIIIBIO0 CUCTEM YPaBHEHUH C apaMeTpamMu

119 Pemenue cucrem ypaBHEHUH ¢ mapaMeTpamMu

120 KonTposnbHas padora: "3amgauu ¢ mapamerpamu’

121 AHanu3 ook, JONMYIIEHHBIX B KOHTPOJIbHOU paboTe. [loBTOpeHue, o6o01eHue, 1
cucTeMaTu3anus 3HaHui: "YpaBHeHns"

122 IToBTrOpenue, o0o0IIeHNE, cUCTEeMaTH3alMs 3HaHuil: "TpuronoMerprudeckue 1
ypaBHeHUs"

123 [ToBTOpenue, 06061IeHNe, cucTeMaTH3anus 3HaHui: "YpaBHeHus. CucTeMbl 1

ypaBHeHUH"




124 [ToBTOpeHue, 0600meHue, cucremaTu3anus 3nanuii: "HepaBencTsa"

125 [ToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3alKsl 3HaHUH: " TpUroHOMETpHIECKIE
HepaBeHCTBa"

126 [ToBTOpeHME, 0000IIEHNE, CUCTEMAaTH3alKs 3HaHui: "VppanroHanbHbIe
HepaBeHCTBA"

127 [ToBTOpeHue, 0600meHue, cuctemaTu3amus 3nanuii: "[IponsBoanas "

128 [ToBTOpeHue, 0600IEeHNe, cucTeMaTu3anus 3Hanuii: "[Ipon3BoaHas u eé
npuMeHeHue"

129 [ToBTOpeHmEe, 006001EeHNe, cucTeMaTH3alus 3Hanui: "Tabiuia mpou3BoIHBIX

130 [ToBTOpEeHME, 0000IIEHNE, CCTEMaTH3alKsl 3HaHu: "VIHTerpan u ero npumMmeHeHue"

131 [ToBTOpeHnue, 06061IeHNe, cucTeMaTH3anus 3HaHui: "OyHkun"

132 [ToBTOpeHME, 00001IEeHNE, cucTeMaTH3alus 3Hanui: ""Jlorapupmudeckas u
nokasarenbHast PyHKIus'"

133 [ToBTOpeHue, 060061IeHNe, cucTeMaTH3alus 3Hanui: "TpuronomeTpuieckue
byHkn"

134 WroroBas koHTpoJsibHAs paboTa

135 AHanu3 ommoOoK, JOMYIEHHBIX B KOHTPOJILHOM paboTe

136 [ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHU.




YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematurka: anredpa v Hadajga MaTeMaTHYECKOTO aHaIM3a, TeoMeTpusi. AnreOpa v Hadasa
MaTeMaTHYeCKoro aHanus3a (B 2 gacrtsx), 10 kimacc/ Yacts 1: Mopakosuu A.T'., Cemenos [1.B.;
Yacts 2: Mopakosud A.I'. u npyrue; noxa penakmueit Mopakosuua A.I'., O6miecTBo ¢
orpannyeHHo# orBeTcTBeHHOCTHIO «1IOL] MHEMO3NHA »

Maremartuka: anredpa 1 Hadajga MaTEMaTHIECKOTO aHain3a, reoMeTpusi. Anredpa u Havaia
MaTeMaTHYeCKoro aHanu3a (B 2 gactsx), 1 1xkmace/ Yacts 1: Mopnkosuu A.T'., Cemenos I1.B.;
Yacte 2: Mopakoud A.I'. u npyrue; noxa penakmueit Mopakosuua A.I'., O61ecTBo ¢
orpannyeHHo# orBeTcTBeHHOCTHIO « 1O MHEMO3NHA »

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

MaremaTuka: anreOpa ¥ Hadaia MaTeMaTHYECKOr0 aHaiIu3a, reoMeTpusi. Anredpa u Havaja
MaTeMaTH4ecKoro aHanusa (B 2 yactsx), 10 kinacc/ Yacts 1: Mopakosuu A.I'., Cemenos [1.B.;
Yacte 2: Mopakosuu A.I'. u npyrue; nox penakuuein Mopakosuua A.I'., O0iecTBo ¢
orpannyeHHoi orBeTcTBeHHOCTHIO «M1IOL] MHEMO3HNHA»

Maremartuka: anredpa u Hauajga MaTEMaTHYECKOTO aHau3a, reoMeTpus. Anredpa u Havana
MaTeMaTHYeCcKoro aHanusa (B 2 yactsx), 11 kmace/ Yacts 1: Mopakosuy A.I'., Cemenos I1.B.;
Yacte 2: Mopakoud A.I'. u npyrue; noxa penaknueit Mopakosuua A.I'., O61iecTBo ¢
orpannyeHHo# orBeTcTBeHHOCTHIO « 1O MHEMO3NHA »

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/7f415e2e
1HOC Mos mkomna

VYun.py
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