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MOSCHUTEJBHAS 3AIIUCKA

Pabouas mporpamma y4eOHOTO Kypca «Anredpa v Havyaia MaTeMaTH4eCKOro aHAN3a»
6azoBoro ypoBHs uist oOyuaroruxcs 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
rOCYIapCTBEHHOTO 00pa30BaTENILHOIO CTaHIapTa CPEIHEro o0Iero oopa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MHPOBBIX TPCOOBAHUM, PEABSIBISECMBIX K MATEMAaTHYCCKOMY 00pa30BaHHIO, U
TpaIuIUi POCCHICKOTO oOpa3oBaHms. Peamu3amusi mporpaMMbl 0OECIIEUMBACT OBJIAJICHUE
KJTFOYCBBIMHM KOMITCTCHIIUSAMU, COCTABIISIONIMMU OCHOBY IS CAMOPA3BUTHSI M HEITPEPHIBHOTO
00pa3oBaHusl, LEIOCTHOCTh OOIIEKYJIBTYPHOTO, JINYHOCTHOTO M MTO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCs.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYECKOTO aHAJIM3a» SIBISCTCS OAHUM M3 Hamboiee
3HAYUMBIX B IIPOTpamMMe CTapllei MIKOJbI, IOCKOIbKY, C OJJHOW CTOPOHBI, OH 00ECIIEUNBAET
WHCTPYMEHTAJIbHYI0 0a3y JJIsl M3yYeHHS BCEX E€CTECTBEHHO-HAayYHBIX KypCOB, a C APYrou
CTOpOHBI, (OPMHPYET JIOTHYECKOE M aOCTPAKTHOE MBIIUICHUE YYalIUNXCs Ha YpPOBHE,
HEOOXOJMMOM JUII  OCBOGHHSI KYpCOB HWH(OPMATHUKH, OOINECTBO3HAHUS, HCTOPHH,
ClIOBECHOCTU. B paMkax NaHHOro Kypca ydaluecsi OBJIAJ€BalOT YHUBEPCAJIBHBIM SI3bIKOM
COBPEMEHHOW HayKH, KOTOpasi pOPMYIHPYET CBOU TOCTHIKECHHUS B MATEMaTHYECKOU (opme.

Kypc anrebppl u Hayas MaTeMaTHMYECKOIO aHajlu3a 3aKJIaJblBa€T OCHOBY IS
YCIIEUTHOTO OBJIAJICHUSI 3aKOHAMU (U3UKH, XUMHUH, OHOJOTWH, TOHHUMAHUS OCHOBHBIX
TEHJCHIMH SKOHOMHKM U OOIIECTBEHHOM JKM3HHU, TII03BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX LHU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJb30BaTh HUX B
MOBCEIHEBHOM XU3HU. B ToXe BpeMs OBjlajeHHE aOCTPAaKTHBIMU U JIOTMUECKH CTPOTUMU
MaTEeMaTUYEeCKUMHM KOHCTPYKIHUSMU PpPa3BUBAaeT yMEHHME HaXOAUTh 3aKOHOMEpPHOCTH,
00OCHOBBIBaTh MCTHMHHOCTb YTBEP)KJIEHHUS, UCIOJIb30BaTh 000OIIEHHE M KOHKPETU3ALMIO,
abcTparvupoBaHHe M aHAJIOTHIO, (POPMHUPYET KpeaTUBHOE M KpUTHYECKOE MbllieHHe. B xoze
M3y4deHHus: aireOppl M Hayal MaTeMaTUYecKOro aHajid3a B CTapllied IIKOJIe Yydalluecs
MOJIy4al0T HOBBIM ONBIT PEIIEHUs MNPUKIAJAHBIX 337ad, CaMOCTOSTEIBHOIO IOCTPOCHUS
MaTeMaTHUYeCKUX MOJENIel peajbHbIX CUTyallMii M MHTEpPIpPETaluu MOIYYEHHBIX PEIleHUH,
3HAKOMATCS C IMpUMEpaMHU MaTeMaTHYEeCKMX 3aKOHOMEPHOCTEM B NpUpOJe, HAyKe U B
HCKYCCTBE, C BbIIAIOIIMMHUCSA MAaTEMaTUYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

Kypc obnagaer 3HaunTEIbHBIM BOCIIUTATEIbHBIM MOTEHIINAIOM, KOTOPBII peain3yercs
Kak yepe3 yueOHbIl MaTepuall, CriocoOCTBYIOMIMM (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,
TaKk W Yepe3 crnenuduky ydeOHOW AeATENBHOCTH, TPEOYIOIMIEH CaMOCTOSITEIBHOCTH,
aKKypaTHOCTH, TPOJOJDKUTENbHOM KOHILIEHTpPAllUM BHHUMaHUS U OTBETCTBEHHOCTH 3a
MTOJTyYEHHBIN pe3yJIbTar.

B ocHoBe MeTonuku o0ydeHus anredpe ¥ HadalaM MaTeMaTHUYeCKOTo aHajln3a JIEKUT
JeSITeIbHOCTHBIN MPUHIUIT O0yUEHUSI.

CrpykTtypa Kypca «Ainrebpa W Hayajga MaTeMaTUYECKOTO aHaJIM3a» BKIIOYAET
CIIeyIOIINEe CoAepkKaTelbHO-MeToANYecKue JTUHUU: «Yucna u BbruuciaeHus», « OyHKIUU U
rpadukmn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana maremaruueckoro ananusza», « MHOKeCTBa
U JIoTHKa». Bce ocCHOBHBIE coiepKaTeIbHO-METOAMUECKHE JIMHUY U3Yy4al0TCs Ha MPOTSHKEHUU
JBYX JIeT 00y4eHHs] B CTapllei MIKoJie, eCTECTBEHHO JOMOJHSSA APYT Ipyra U MOCTEIEHHO
HACBIIAsICh HOBBIMM TE€MaMH M pasnenamu. JlaHHBIA Kypec SBJISETCS HHTETPATHBHBIM,
IIOCKOJIbKY OOBEIUHSET B cebe ColepKaHWe HECKOJIBKMX MaTeMAaTHYEeCKUX TUCLMIUIMH:
anreOpa, TPUTOHOMETPUS, MaTEMATUYECKUI aHalu3, Teopusi MHOkecTB U 1p. Ilo mepe Toro
KaK ydalluecsi OBJaJeBaloT BcE Oosee IIMPOKMM MaTeMaTHMYECKUM alllapaToM, Yy HHX
IOCJIeI0BATENbHO (OPMUPYETCS M COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTUYECKYIO
MOJIEJIb PEANbHOM CUTyallH, IPUMEHSTh 3HaHMsI, TOJTy4YEeHHbIE B Kypce «Anredpa U Havaia



MaTeMaTHYECKOTO  aHalu3ay», [UId PpEHICHUS CaMOCTOSATENLHO  COPMYIMPOBAHHOU
MaTeMaTU4YeCKOU 3a/1a4u, a 3aTeM UHTEPIPETUPOBATDH MMOJTYUYECHHBIN pPe3yJIbTar.

ConepxxarenpHo-MeTOoIMUecKast JiMHUS  «Yucna ¥ BBIUKMCICHHUS»  3aBEpIIACT
(hopMUpOBaHHE HABBHIKOB HCITOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOEe OBUIO HA4YaTo B
OCHOBHOM 1IKoJie. B cTapiieii mkose ocodboe BHUMaHuE yAemnseTcs (OpMHUPOBAHUIO TPOUYHBIX
BBIYHMCIUTEIILHBIX HABBIKOB, BKIIOYAIOIIUX B CEOsI MCMOJIb30BAHNE PA3ITUYHBIX (HOPM 3aMUCU
NEUCTBUTENBHOIO YHWCJIA, YMEHHE pAIMOHAIBHO BBIMOJHATH JCHCTBUS C HUMH, JENaTh
MPUKUAKY, OICHHMBATh pe3yiabTaT. (OOydwarommecs IMOJNyY4al0T HABBIKM MPUOIIKEHHBIX
BBIYHCIICHUM, BBITIOJIHEHUSI JCHCTBHIA C YWCIIaMH, 3alMCaHHBIMH B CTaHIAPTHON ¢opme,
KCIIOJIb30BaHUSI MATEMAaTHUYECKUX KOHCTaHT, OLIEHUBAHUS YUCIIOBBIX BBIPAXKEHUH.

Jluaust «YpaBHEHHS U HEPABEHCTBA» PEAM3YETCs Ha MPOTSHKEHUH BCETO OOydYeHUS B
CTaplIied WIKoJie, MOCKOJIbBKY B Ka)JJOM pasJiele IpOorpaMMbl IPELyCMOTPEHO PpELICHHE
COOTBETCTBYIOIMX 3amad. OOydarommecss OBIIAZCBAIOT PA3IMYHBIMH METOJAMH PEIICHUS
LENBIX, PANHOHAIBHBIX, HPPAIMOHAIBHBIX, TIOKA3aTEIBbHBIX, JIOTAPUPMUUICCKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMUM, HEPAaBEHCTB U UX cucTeM. [lomydeHHble YMEHHS
UCTONB3YIOTCA TpU  HMCCICNOBAaHWM (QYHKIHMKA C TOMOIIBIO TPOU3BOAHOM, pEIICHUH
MIPUKJIAIHBIX 32124 U 33/1a4 Ha HaX0XK/ICHUE HAanOOJIBIIINX 1 HANMEHBIITNX 3HAYCHUH (DYHKIIHH.
JlanHast coepkaTenbHas JIMHUS BKJIIOYaeT B ce0s Takke (OPMUPOBAHUE YMEHUM BBIIIOJIHATh
pacuétel To ¢opMysiaM, mpeoOpa3oBaHUS MEJIBIX, PANMUOHAIBHBIX, HPPANMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKECHHM, a TakKe BBIPAKECHUM, COJAEPXKAIIUX CTENEeHH |
norapudmsl. braronapst nzydeHuro anredpandeckoro mMarepuaiga IpOUCXOJUT AajJbHEUIIee
pa3BHUTHE AITOPUTMUYCCKOTO M a0CTPAKTHOT'O MBIIIJICHUS YUYaIIUXCsi, POPMUPYIOTCS HABBIKU
NEAYKTUBHBIX  PacCyXJE€HHH, paboThl C CHUMBOJBHBIMH (OpMaMH, TIPEICTABICHUS
3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJI€ PaBEHCTB U HEPaBEHCTB. Aniredpa mpeniaraer
3¢ PeKTUBHBIE UHCTPYMEHTHI JJISI PEHICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3ajad,
HarJIsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAnYeCcKast TUHUS « DYHKIMH U TPaQUKN» TECHO MEPEIUIETaeTCs ¢
OPYTMMH JIMHUSMU Kypca, MOCKOJbKY B KaKOM-TO CMBbICIE 3aJa€T MOCIEeA0BaTEIbHOCTh
M3yueHus Marepuana. M3ydeHue CTENMEeHHOW, TOKa3aTeNbHON, JorapudMudecko u
TPUTOHOMETPUYECKUX (PYHKIMN, UX CBOWCTB U TPaPUKOB, UCIOJIb30BAaHWUE (YHKIMHA IS
perieHust 3a1a4 u3 APYruxX y4eOHBIX MPEAMETOB U PEATbHOM YKU3HHM TECHO CBS3aHO KaK C
MaTeMaTHYeCKUM aHAJIM30M, TaK U C pelIeHHeM YpaBHEHUH 1 HepaBeHCTB. [Ipu a3Tom 6osbIoe
BHUMaHUE ynemnsercs (opMUPOBAHUIO YMEHHUS BhIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXKTY
pa3IUYHBIMU BETUYMHAMH, HWCCIIENIOBATh TOJNy4YCHHBIC (YHKIMH, CTPOUTH WX Tpaduky.
Marepuan 5TON conepKaTeIbHOW JIMHUW HAIlEJIeH Ha pa3BUTHE YMEHHH M HAaBBIKOB,
MO3BOJISIIOIIMX ~ BBIpAXKaTh 3aBUCUMOCTH MEXKIY BEIWYMHAMH B pas3IudHON (dopme:
AHATMTUYECKOM, Tpaduueckoll W cioBecHOW. Ero wu3ydeHne CrnocoOCTBYET pa3BUTHIO
QITOPUTMHUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIIEHWI0O H  KOHKPETU3AIHH,
HCIIOJIb30BAaHUIO aHAJIOT .

CopepxarenpHast suHus  «Hawama  maTemaTuueckoro  aHaiu3a»  MO3BOJSET
CYIIIECTBEHHO PACIIMPHUTH KPYT KaK MATEMATHYECKUX, TaK W MPUKIAJIHBIX 33]1a4, JOCTYITHBIX
00ydJaronmMcs, y KOTOPBIX TOSBISETCS BO3MOXXHOCTH HCCIIEIOBATh U CTPOUTH TpaPuKh
(hyHKIHHA, OTIpeeISITh UX HAUOOJBIITHE U HANMEHBIIINE 3HAYEHU S, BBIYUCIIATH IJI0Maau Guryp
1 00BEMBI TeJl, HAXOJIUTh CKOPOCTU U YCKOpEHHUs ITporieccoB. JlaHHas coliepkarenbHas TUHUS
OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHUS MATEMATHYECKUX MOJIEIEH PeAJIbHBIX CUTYyaIUH,
HAaxO0KJICHUs HAaWIY4ylIero peuieHus B IPUKIIAHBIX, B TOM YUCIIE COLIMAIIBHO-3KOHOMUYECKHX,
3aa4ax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOro aHajh3a CIOCOOCTBYET pa3BUTHIO
a0CTpakTHOTO, (POPMaTHLHO-JIOTHYECKOTO M KpPEAaTUBHOTO MBINUICHHS, (POPMHUPOBAHUIO
YMEHHUW paclio3HaBaTh MPOSBICHHUS 3aKOHOB MAaTEMaTHUKH B HAayKe, TEXHUKE M HCKYCCTBE.
OOyyaromuecs y3HalOT O BBIJAIOUIMXCA pe3yJibTaTaX, IOJYYEHHBIX B XOJE€ Pa3BUTHS
MaTE€MaTHUKHU KaK HayKH, U UX aBTOPAX.



ConepkaTenbHO-METOAMYECKass JHHUS «MHOXKecTBa W JIOTHKa» B OCHOBHOM
MOCBSIIIICHA JJIEMEHTAM TEOPUH MHOXECTB. TeopeTHKO-MHOKECTBCHHBIC NPEICTABICHHUS
IMPOHU3LIBAKOT BECh KYPC ITKOJIbHOM MaTeMaTUKU U npeajararoT Hanoboee yHHBepCﬂHBHBIfI
SA3BIK, O6’be[[I/IH5HOH_H/II71 BCC pa3aCiibl MATCMATHUKH U eé HpHJ’IO)KeHPIﬁ, OHHU CBA3BIBAIOT PAa3HBIC
MaAaTEMATHYCCKUEC JUCHUIIJIMHBI B CAHMHOC I1ICJIO0C. HO3TOMy Ba*XHO JaTb BO3MOXKHOCTb
IOKOJIbHUKY IIOHUMAThb TeOpeTHKO-MHO)KeCTBeHHBIfI SI3BIK COBpeMeHHOﬁ MaTEMaTUKU H
HCIIOJIB30BATh €TI0 JJIA BBIPAKCHUA CBOUX MBEICIICH.

B kypce «Anredpa u Hayajga MaTeMaTHYECKOT0 aHAIM3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTEeMaTHYECKOT0 MOACITUPOBAHHS, KOTOPBIE PU3BAHBI CPOPMHUPOBATH HABBIKH MIOCTPOCHUS
MOJIeNell peaybHBIX CUTYAIMd, HCCIICIOBAHMS STHX MOJENIEH C TOMOLIBIO amlapaTa areopst
U MAaTEMAaTUYCCKOIO aHajin3a W UHTCPIIPCTALNHN IMOJYUCHHBIX PC3YJIbTATOB. Takne 3aJaHus
BIUIETEHBI B KAXKIbIA W3 Pa3[eiOB MPOTPAMMBI, IMIOCKOJIBKY BECh MaTepuall Kypca IUPOKO
HCIIOJIB3YCTCA AJid PCIICHUA IMPUKIIAIHBIX 3a1a4. HpI/I peIICHUMU PCAJIbHBIX IMPAKTUYCCKUX
3aja4 ydyamupecs pPa3BUBAIOT HAOIIOJATENIbHOCTh, yYMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOIB30BaTh AHAIOTHIO, 0000INAaTh M KOHKPETU3UPOBATH IMPOOIEMY.
I[GETGHI)HOCTI) 110 (1)OpMI/Ip0BaHI/IIO HABLBIKOB PCHICHUSA IPUKIAIHBIX 3ada4 OPraHu3ycTCs B
nporecce U3y4eHus BCeX TeM Kypca «Anredpa 1 Hadalla MaTeMaTHYECKOTO aHAIH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydeOHOM 1utaHe Ha HM3y4YeHHE Kypca anreOpbl M Hadall MaTeMaTHYeCKOro aHajin3a Ha
0a30BOM ypoBHE OTBOAMTCS 3 yaca B Hepenro B 10 kimacce u 3 gyaca B Henenmto B 11 kitacce,
BCETO 3a JBa roja o0yuyeHus: — 204 yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucna v BoIYMCTICHUS

Parmonanbheie uncia. OOBIKHOBEHHBIE U IECATHYHBIC IPOOH, TPOLIEHTHI, 0ECKOHEUHBIE
nepuoguveckue JApoOu. Apudmernueckue Omnepanud ¢ PaldOHATIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YUCIOBBIX BhIpakeHUW. [IpuMenenne npoOeil u MpoLUeHTOB JUIsl pelIeHuUs
IIPUKJIAHBIX 33/1a4 U3 Pa3JIMYHBIX OTpACied 3HAHUW U pealbHOW KU3HHU.

JleiicTBuTENBHBIC YKCa. ParmoHanbHbIe U UppalMoHaIbHbIe Yrcha. Apudmerndeckue
Olepaluu C JIeHCTBUTENbHBIMU uuciaMu. [IpuGnmxEHHBIE BBIYMCICHHSA, TpaBHIIA
OKPYIJICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BEIYNACICHUN.

Crenens ¢ nenbiM nokaszareneM. CtannaptHas Gopma 3arucu JeHCTBUTEIBHOTO YUCIIA.
Hcnonp3oBanne moaxoismedl (GopMbl 3amuch  JEHCTBUTENBHBIX YHCEN Ui PEHICHUs
IIPAKTHUYECKUX 3a/1a4 U IIPEJICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypanbHOW creneHH. JleHcTBust ¢ apudmernyeckumu
KOpHSIMHM HAaTyPaJIbHOW CTEIICHH.

CuHyC, KOCUHYC M TAaHT'€HC YHCIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUS.

[IpeoOpa3oBanne TPUTOHOMETPUIECKUX BhIpaKeHUH. OCHOBHBIC TPUTOHOMETPUYECKHE
(bopMyIIbL.

VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHcTBO, pemieHne HepaBeHCTBA. MeTton
MHTEPBAJIOB.

Pemenue nensix 1 JpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanoHanbHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHUH.

[IpuMeHeHne ypaBHEHN 1 HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a]1a4 U 3334 U3
pa3IMYHbIX 00JacTel HayKU U pealbHOM JKU3HH.

DyHKUUH U rpaGuKu

OyHkus, crnocoObl 3amanus QyHkuuu. ['padux ¢ynkuuu. BsaunmHO oOpaTHbIE
GbyHKIUH.

Ob6nacTh ompeneiaeHuss U MHOXECTBO 3HaueHWd ¢yHkuumu. Hym Qyskuuu.
[TpoMexyTkH 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIINU.

CrenenHast QyHKIMS ¢ HATYypaJIbHBIM M LIEJbIM NOKa3aTesneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa 1 rpaguK KOpHsI N-Oi CTENEeHH.

Tpuronomerpuyeckasi OKpYKHOCTb, OIpEAEJIeHHE TPUTOHOMETPUUECKUX (GYHKIUN
YHUCJIOBOI'O apryMEHTA.

Hayana maTteMaTH4eCcKOro aHajm3a

[TocnenoBarenbHOCTH, CMOCOOBI  3aJaHusd  MocieaoBarenbHOCTEH. MOHOTOHHBIE
ITOCJIEI0BATEIBbHOCTH.

Apudmernueckas U TreoMeTpuyeckas Mporpeccuu. beckoHeuHO yObIBaromias
reomerpuueckass mporpeccusi. Cymma OeCKOHEYHO YObIBaroIled TeoMeTpUYecKoi
nporpeccun. DopMyna CIOXKHBIX NPOLEHTOB. [cronb3oBaHWE MPOrpEecCUU A PELICHUS
peaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoxecTBO, onepanuu HaJ MHOKecTBaMH. Jlnarpammel Ditnepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O allapara AJIs ONMCaHUs PEAIbHBIX NPOLIECCOB U SIBICHUMN, IPU
peLIeHNH 3aa4 U3 APYIUX Y4eOHBIX IPEIMETOB.

Omnpenenenne, Teopema, CIeICTBUE, T0KA3aTEIbCTBO.



11 KJIACC

Yucna v BbIYMCTICHUS

HarypanbHsle u nensie yucina. [Ipu3Haky AeIMMOCTH LEbIX YHCEIL.

Crenens ¢ pallMOHAIBHBIM MOKa3aTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHBIE U HATYypAIbHBIC JIOTApU(PMBI.

YpaBHeHusI 1 HEPaBEeHCTBA

[IpeoOpa3oBanue BEIpAXKEHUA, COACPIKAIIMX JIOTAPU(MBI.

[IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKAIMX CTENICHH C PAIlMOHAIBHBIM MTOKA3aTEJIeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrembl TUHENHBIX ypaBHEHUH. PellieHne npukiagHbX 3a1a4d ¢ MOMOUIbIO CUCTEMBI
JIMHEWHBIX YPaBHECHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 33]1a4 U
3aJ1a4 U3 pa3IM4HbIX 00J1aCTe HAyKU U peanbHOM JKU3HHU.

DOyHKIUH U rpaguKu

Oynkuus. [lepuonnmueckne ¢ynkumu. [IpomMexyTKH MOHOTOHHOCTH — ()YHKIIHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIIMH. Hanbonpmiee n HanMeHblee 3HaueHue (yHKIMK Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPaPUKH.

[TokazarenbHas u norapudmuueckas GyHKINHU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKUIUN IS pELICHUS] YPaBHEHUM U TMHEWHBIX CUCTEM.

Ucnons3zoBanne rpaduxoB GyHKIUN TSI UCCIEIOBAHUS TMPOILIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT IIPU PELLIEHUH 3a/1a4 U3 JPYTUX YUeOHBIX MPEAMETOB U PEalIbHOM KU3HU.

Hayana maTreMaTH4ecKOro aHaIM3a

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /7Sl pELIEeHHs] HEPaBEHCTB.

[IpousBonnas ¢pyHkiuu. ['eomerpuueckuil 1 GU3NUECKUN CMBICI IPOU3BOIHOM.

[Ipon3BoHbIE NIeMeHTapHbIX QYHKIUI. DPOpPMYJIIbl HAX0XKIEHUS TPONU3BOAHON CYMMBI,
MIPOU3BEICHUS U YACTHOTO (PYHKIIMA.

[IpumeHeHne mNpoU3BOAHOM K HCCIEeNOBaHUIO (YHKIUH HAa MOHOTOHHOCTb U
skcTpeMyMbl. Haxoxaenrne HauboIbIIero 1 HAMMEHbIEro 3Ha4eHHs PyHKIIMU Ha OTPE3Ke.

[IpuMeHeHne MPOM3BOIHOM JUIsI HAXOXKACHUS HAWIY4YLIEro PEIICHHs B INPUKIIATHBIX
3a/1a4ax, 7S ONpeesIeHUs] CKOPOCTH IpoLiecca, 3aaHHOTro GopMyIioil uiu rpaduKkoM.

[lepBoobpaznas. Tabmauma nepBooOpa3HbIX.

WuTerpan, ero reomMerpuueckuil U (usnueckuil cMpici. Bpluncienne uHTerpaia 1o
dbopmyne Hetotona—JleitOnuia.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro nmpeamera «MartemaTuka» JOJDKHO 00ecneunBaTh JOCTHKEHHUE Ha
YpOBHE cpefHero oOmero o0pa3oBaHUs CIEAYIOMIMX JIMYHOCTHBIX, METAlpeJAMETHBIX WU
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE Pe3yJbTaThl OCBOCHHS MPOTPaMMBbl Y4eOHOTO MpenMera «MareMaTukay
XapaKTepU3yIOTCH:

I'paxxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON TIMO3MIIMKA OOYyYaIoMIErocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJE€HA POCCUMCKOTO 00I1I€CTBA, PEICTABIIEHUEM O MATEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHHMA, TPOIEAYP TPAKIAHCKOTO OOIIecTBa
(BBIOOpPHI, OMPOCHI U TIP.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMHU M HA3HAYCHUECM.

[TarpuoTryeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUUCKON T'PKTAHCKOW HMJICHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOLIEHHUEM K
JOCTUKEHHUSIM POCCUUMCKHX MATEMaTUKOB W POCCUHMCKONM MAaTeMaTUYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HayKaxX, TEXHOJOTHUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHWEM JIyXOBHBIX LIEHHOCTEH pPOCCHICKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOTO  CO3HAHHS, JTHUYECKOTO TIOBEJIEHUS, CBSI3aHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKHU U JIeATebHOCTHIO0 YUYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaja
B [IOCTPOEHUE YCTONYMBOIO OYIyIIETO.

DcTeTnuecKkoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYas ACTETUKY MaTEMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEIICHHUH, pacCyXICHHH; BOCIPHUUMYHBOCTBHIO K
MaTeMaTUYeCKUM acTleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTBI0 YMEHMsI TPUMEHSITh MaTeMaTHYECKHWE 3HAHUS B HWHTEpecax
3J10pOBOT0 U 0€30mMacHOro oopasa KU3HHU, OTBETCTBEHHOTO OTHOILLIEHUS K CBOEMY 370POBbIO
(3mopoBoe uTaHue, COATAaHCUPOBAHHBIN PEXKUM 3aHATUN U OT/ABIXA, pEryJispHas pu3ndeckas
aKTUBHOCTH);  (DM3MYECKOTO  COBEPIICHCTBOBAHHWS, TMPU  3AHATUAX  CIIOPTHBHO-
037I0POBUTEIHLHON JESATENbHOCTHIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTU TPYAOIt00US; MHTEPECOM K Pa3TuIHBIM
chepam npodeccCHOHATBEHOMN NEeITEILHOCTH, CBI3aHHBIM C MATEMATHUKON U €€ TPUIIOKEHUSIMH,
YMEHHEM COBeplIaTh OCO3HaHHBIM BbIOOp Oyayuieil mnpodeccun U peann30BHIBATH
COOCTBEHHBIC >KU3HEHHBIC TUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaT€MaTHYECKOMY
00pa3oBaHMIO U caMOOOPA30BAHMIO HA MPOTSHKEHUH BCEH KU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a]]a4 MAaTeMaTHIECKON HAIPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO PKOJOTUYECKONW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS COLUAIBHO-
SKOHOMHUYECKHUX IPOILIECCOB HAa COCTOSIHUE MPUPOAHOW M COLMAIBHOM Cpelbl, OCO3HAHUEM
r100ambHOrO  XapakTepa JKOJIOTMYECKUX MpoOjeM; OpHeHTauued Ha MpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUM JJIs peleH s 3a/1a4 B 00J1aCTH OKpY Karollel cpebl, IIaHUPOBAHUS
ITOCTYNKOB ¥ OLICHKU UX BO3MOXXHBIX IOCIECACTBUAN ISl OKPYKAIOIIEH CPEBI.

[leHHOCTH HAy4YHOTO MO3HAHMS:



C(hOPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd M OOLIECTBEHHOW NPAKTUKU, TMOHMMAHHEM MaTeMaTHYeCKOW HayKH Kak
cdepbl YETOBEUECKOW MESATEIBLHOCTH, JTAarnoB €€ pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTHUS
[UBWIN3ALUY; OBJIQJICHUEM S3bIKOM MAaTEMAaTHUKHM M MaTeMaTHYecKOW KyJIbTypol Kak
CPEACTBOM TO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATh MMPOEKTHYIO M MCCIIEI0BATEIbCKYIO
JeSITeIbHOCTh WHAUBUYAIBHO U B TPYTIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MeramnpeqMeTHble  pe3yiabTaTbl  OCBOGHHS  IPOTpaMMBbl  y4eOHOrO  IpeaMera
«MaremaTiKa» XapaKTepU3yIOTCS OBJIAJAECHUEM YHUBEPCAIBHBIMU HO3HAGAMETbHBIMU
0elticmeusAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU
DeYIAMUBHBIMU OCUCTNBUAMU.

1) Vuusepcanvuvie nosnasamenvuwvie Oeiicmeus, obecneuugaom Gopmuposanue
0a306bIX  KOCHUMUBHBIX  NPOYECcco8  oOyyarowuxcs (oceoenue Memooo8 MNO3HAHUS
OKpyJlcaioujeco Mupa; npUMeHeHue J02UYeCKUx, UCCIeo008amenbCKux onepayull, ymeHui
pabomamu ¢ ungopmayueii).

basoBble ornueckue AencTBUS:

® BBIBJIATH U XapaKTEPU30BaTh CYLLIECTBEHHbIE IPU3HAKU MATEMAaTUYECKIX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXITy MOHATHAME; (OPMYyINPOBATH ONPEACTICHHS TOHITHI;
YCTaHABJIMBATh CYIIECTBEHHBIM MpHU3HAK KiIacCU(PUKAIMM, OCHOBAaHUS MJIs
0000IIIeHUS ¥ CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHATIN3a;

® BOCHPHHHMMATH, POPMYIUPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUILaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBIBIATH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHBOpEUYHs B
(dakTax, JaHHBIX, HAOMIOJEHUSIX W YTBEPKICHMSX; IpeAjaratb KpUTEPUM JUIS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUYUI;

e JIeN1aTh BBIBOJIbI C UCIOJIb30BAaHNUEM 3aKOHOB JIOTHKH, T€AYKTUBHBIX U MHTYKTUBHBIX
YMO3aKJIIOYEHHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® T[IPOBOJUTH CAMOCTOSITENILHO JIOKa3aTeIbCTBA MAaTEeMAaTUYECKUX YTBEPIKIECHUMN
(npsiMble U OT IPOTUBHOTO), BBICTpaUBaTh apryMEHTAIIMIO, IPUBOJIUTE MPUMEPHI U
KOHTpPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYK/IEHUS U BBIBOIBI;

e BbIOMpaTh CHOCOO pelieHus yueOHOM 3a7auu (CpaBHUBATH HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HaumOoJee MOAXOAAIMH C y4E€TOM CaMOCTOSATEIbHO
BbIJIEJICHHBIX KPUTEPHUEB).

basoBble nccnenoBarenbcKkue AeHCTBUS:

® CIIOJIB30BATh BONPOCHl KaK HCCIIENOBATENbCKUM WHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh ~ BOMNPOCH,  (UKCHpYIOIIME  MPOTHBOpeYHe,  MpolieMmy,
YCTaHABJIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3y, apryMEHTHUPOBATH
CBOIO TMO3UIINI0, MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaThyecKoro oObeKTa, SIBJIEHHs, Mpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJICHUSMU, MPOLIECCAMU;

® CaMOCTOSATENHHO (opMynHpoBaTh OOOOIICHWS W BHIBOABI IO PE3yJIbTaTam
NPOBEAEHHOIO  HAOIIOAEHUS,  MCCIENOBaHUS,  OLEHUBAaTh  JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3YIHTATOB, BHIBOJOB M 000OIIICHHUIA;

® IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKKe BBIIBUTAThH
MPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabota ¢ nuapopmanmeii:

®  BBIIBIIATH JePUUNUTH MHYOPMAINY, TaHHBIX, HEOOXOAUMBIX Ul OTBETA HA BOIIPOC
U U711 pelleHMs 3a/1a4u;



2)

BbIOMpaTh WHGOPMALMIO M3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMaTU3HPOBATh U UHTEPIPETHPOBATH HHPOPMALIUIO PA3INYHBIX BUIOB U (HOpM
MIPE/ICTABIICHIS;
CTPYKTYpUpOBaTh HWH(POPMALIMIO, TPEICTaBIATh €€ B Ppas3IuuHbBIX (opMmax,
WJUTIOCTPUPOBATH TPadUIECKH;
OLIEHUBATh HAAEKHOCTh MH(OPMAIMHM IO CaMOCTOATENBHO CPOPMYINPOBAHHBIM
KPUTEPUAM.

Yuusepcanvnoie KOMMYHUKAmMUGHble Oelicmaus, obecneuusarom

ChOPMUPOBAHHOCIb COYUATLHBIX HABBIKOE 00VHAIOUUXCSL.
OOuenue:

BOCIIPUHMMATh U (OPMYJIHUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSMH U
LEJISIMU OOILEHNUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TMCBMEHHBIX TEKCTaX, JaBaThb IOACHEHMS II0 XOAY PpELICHHs 3aJauu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B Xoie OOCYXICHHs 3aqaBaTb BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
poOIIEMBI, PelIaeMoii 3a/1a4H, BBICKA3bIBATh HJICH, HALIEJICHHBIC Ha TOUCK PEIICHUS;
CONOCTABIIATh CBOM CYXXICHUS C CYXICHHSAMH JAPYIMX YYAaCTHUKOB JUaJora,
OOHapy>KMBaTh pa3MylMe W CXOJCTBO TMO3WIMH; B KOPPEKTHOH (opme
(bopMyIHpPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

NPEACTABIIATL PE3YJIbTATHl PELICHHs 3a7a4d, OKCIEPUMEHTA, WCCIEI0BaHUsA,
MIPOEKTa; CAaMOCTOSATENBHO BHIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3amad
Mpe3eHTAalM1 U OCOOEHHOCTEN ayIUTOPUH.

CoTpyTHUYECTBO:

3)

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHAUBHUIYAIbHON paboThI
IpU pelleHuH Y4eOHBbIX 3aJay; NPUHUMATh LEJIb COBMECTHOW JEATEIbHOCTH,
IUIAaHUPOBATh OPraHU3alMI0 COBMECTHOM paloThl, pacHpenesiarTh BUIbl padoT,
JIOTOBAPUBATHCS, OOCYXKJaTh MPOIECC W pe3yiabTaT padOThl; 0000maTh MHEHUS
HECKOJBKHUX JTIOACH;

y4acTBOBaTh B TPYNINOBBIX ¢opMmax paboTsl (00CyxkaeHHs, OOMEH MHEHHM,
«MO3TOBBIE HITYPMBI» U UHBIE); BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATh
CBOM JIEUCTBUSA C IPYTMMH YJIEHAMH KOMaH/Ibl; OLIEHUBATh Ka4€CTBO CBOETO BKJIaAa
B O0mMH MPOIYKT TO KpUTEpPHUSM, CHOPMYJIHUPOBAHHBIM  YYAaCTHHUKAMHU
B3aUMOJICVCTBUS.

Vuueepcanouvie pezynamuenwie Oeiicmeus, obecneuugarom @opmuposarue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOE TUYHOCHU.

Camoopranu3anusi:

COCTaBJIATh IUIAH, AITOPUTM PELICHUS 3aaud, BRIOMpATh CIOCO0 PElIeHUs C YY4ETOM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh
BapHaHTHI pEeUICHHUH ¢ y4€TOM HOBOM HH(OpMAITIH.

CaMOKOHTpOIIB:

BIIQJIETh HABBIKAMHU TIO3HABATEIBHON pedeKCHH KaK OCO3HAaHUSI COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOIECCOB, WX PE3YyJIbTAaTOB; BIAACTh CIIOCOOAMH
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIEcca M pe3yJibTaTa PEIICHHUS] MaTeMaTHIECKOM
3a/1a4u;

MPeBUIETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTD IPH PEIICHUH 3a/1a4H, BHOCUTh
KOPPEKTUBBI B IEITEILHOCTH HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LEIU U YCIOBHUSIM, OOBACHATH MPUUMHBI
TOCTUKEHHSI UM HEJOCTHIKEHUS! Pe3yJbTaTOB AEATEIbHOCTH, HAXOIUTh OUIMOKY,
JlaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOTro aHajIi3a» Ha YpOBHE
cpeaHero oOmero o0pa3oBaHHMS JODKHO OOECIeYMBaTh JOCTIDKEHHE — CIETYIOIIUX
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucna v BbIYMCTICHUS

OnepupoBaTh NOHATUAMU: PALIUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHASI U
JeCSITUYHAs ApoOb, IPOLEHTHI.

BoinonHATe apupMeTHUECKHE ONEpalUy C PAUUOHAIBHBIMU U JIEHCTBUTEIbHBIMU
YHCIIaMHU.

BoinonHATe npubanKEHHBIE BBIYKUCICHUS, UCHOJb3YS MpaBUiIa OKPYTJIEHUS, AENaTh
MPUKUIKY U OLIEHKY Pe3yJbTaTa BhIYMCICHUH.

OnepupoBaTh NOHIATUSAMHU: CTENEHD C LIETBIM MIOKa3aTeJIeM; CTaHIapTHas (opMa 3aIIUCh
JEWCTBUTENLHOTO YHCIIa, KOPEHb HATYPAIBHOM CTETIEHH; UCTIONIB30BaTh MOAXOIAIIYIO (OopMy
3aMKCH IEHCTBUTENBHBIX YNCEI JIS PEIICHUs IPAKTUYECKUX 3a/1a4 U MPECTABIICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMHU: CHHYC, KOCHHYC M TAaHI€HC IPOM3BOJIBHOTO YIJIa;
WCIOJIB30BATh 3aIMCh MTPOM3BOJILHOTO YTJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUYECKUE (DYHKITHH.

YpaBHeHusI U HEPaBEeHCTBA

OnepupoBaTh  MOHATUSAMHU:  TOXAECTBO, YpaBHEHHE, HEPABEHCTBO;  LEJOE,
paloHaIbHOE, HPpPALMOHAIBHOE  ypaBHEHUE, HEPAaBEHCTBO; TPUTOHOMETPHYECKOE
YPaBHEHHUE;

BoinonHATe  mpeoOpa3oBaHUsS — TPUTOHOMETPUUYECKHMX  BBIPAXKEHMM M peuiarhb
TPUTOHOMETPUUECKHUE YPAaBHEHUSI.

BoinonusaTe npeoOpa3zoBaHus LIEBIX, PAllMOHATIBHBIX U UPPALMOHATIBHBIX BBIPAKEHUN
U pemiatb OCHOBHBIE THIIBI LENbIX, PALUOHAIBHBIX W MPPALMOHAIBHBIX YpaBHEHHH U
HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUIsl PEIlICHUsI MaTEMaTHYEeCKUX 3a]1a4 1 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKU U pealbHOM JKU3HH.

MonenpoBaTh peanbHbIE CUTyallMM Ha SI3bIKE€ alreOpbl, COCTaBIATh BBIPAKEHUS,
YpaBHEHMsI, HEpPaBEHCTBA I10 YCJIOBMIO 3aJayd, MCCIEA0BaTh IOCTPOCHHBIE MOJENIU C
MCIOJIb30BaHUEM arrapara anreOphl.

DyHKIUH U TPaQUKH

OnepupoBaTh MOHATUSAMU: (YHKUHUSA, CHOCOOBI 3amaHusl (QYHKIUH, O00JIacTh
OTpesieNieHUs] U MHOXXECTBO 3HaueHUH (yHKUuH, Tpaduk (QYHKIHH, B3aUMHO OOpaTHBIE
GbyHKIUH.

OnepupoBaTh MOHATHSAMH: UYETHOCTh M HEUETHOCTh (YHKUMHU, HYIH (QyHKLIHUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBath rpaduku GyHKUMN U1 pellieHus] ypaBHEHUH.

Ctpouth 1 YUTaTh rpaQUKU JUHEHHON QYHKIMH, KBaAPAaTUUHON (DYHKIIMHU, CTETIEHHON
(GYHKIUH C LIEJIbIM TOKa3aTeJIEM.

Hcnons3oBath rpaduku QyHKITUI IS KCCTEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEHN NP
peLIeHNH 3334 U3 APYIUX y4eOHbIX NMPEIMETOB M PeanbHOM KU3HH; BeIpakaTh (HopMyIaMu
3aBUCHUMOCTH MEKY BEINYMHAMM.

Havaja maTeMaTH4YeCKOI0 aHAJIHM3a

OmnepupoBaTh NOHATUAMMU: MIOCIIEI0BATENBHOCTD, apu(pMETUUECKasi U TeOMETpUYECcKast
IIPOrPECCUH.

OnepupoBaTh NOHATUAMM: OECKOHEYHO yOBbIBalollash reoMeTpuyeckas Iporpeccus,
cymMma 0€CKOHEYHO yOBIBAIOIICH reOMETPHIECKOM MPOTPECCHH.



3amaBaTh MOCIEIOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEI0BATENILHOCTEN U IPOrPECCUM AJIsl PELLICHUS PEATIbHBIX
3aJ1a4 MIPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBath NOHATUAMH: MHOXKECTBO, OIl€pallMM HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN —amnmapaT Jjis ONMCAaHUSA PEeaIbHBIX
MPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTHX YUEOHBIX TPEIMETOB.

OnepupoBatrh NOHATUSAMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3ATENbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHATUSMHU: HATypaJbHOE, LEJ0€ 4YHUCIIO; HUCIOJIb30BaTh IPU3HAKU
JEIMMOCTH LIEJIbIX YUCEIl, Pa3JI0KEHHUE YNCIIa Ha IPOCThIE MHOKUTEIM JJIs PEIICHMS 3a1a4.

OnepupoBarh MOHATHEM: CTEIIEHb C PALIMOHAJILHBIM [T0OKA3aTEIEM.

OmnepupoBath MOHATUSAMHE: JIOTApU(PM YUCIIA, IECITUYHBIE U HATYPaJIbHBIEC JOTapU(PMBI.

YpaBHeHHs H HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTENEHM JUIsl IPEeoOpa3oBaHUsl BBIPAXKEHUN; ONEPUPOBATH
IIOHATUSAMM: IIOKA3aTEIbHOE YPAaBHEHME M HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
II0KA3aTEJIbHBIX YPABHEHUM Y HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHusl BBIPAKEHUH, COAEpX AIIUX JIOrapu(Mbl; ONEepUpOBaTh
MOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHWE M HEPaBEHCTBO; pELIaTb OCHOBHbBIE THUIIbI
Jorapu(PMUUECKUX YPaBHEHUIN U HEPABEHCTB.

Haxonuts pemienust mpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh TOHATHUAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH U €€ pelIeHHUE;
HCIIOJIB30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUH IS PEIICHMS IPAKTUYECKUX 3a1a4.

Haxonuts penieHus npoCTENIIMX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPaBHEHUN
1 HEPABEHCTB.

MonenpoBaTh peanbHblE CUTyallUM Ha S3bIKE€ alreOpbl, COCTaBJISATh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 33]1a4H, HCCIIEA0BAaTh IOCTPOCHHBIE MOJIEIN
C MCIIOJIb30BaHUEM allliapara anreopsl.

DyHKUUH U rpaguKu

OnepupoBaTh MOHATHAMM: TNEpUOAUYEcKass (QYHKIMS, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIIMHU, TOYKU 3KCTpeMyMa (YHKIIMH, HauOoJibliiee M1 HauMEHbIllee 3HaueHus: PYHKIIMU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUISl MCCIeI0BaHus QYHKIUH, 3a1aHHOM rpadukom.

OnepupoBaTb NOHATUAMU: TpadUKU  TOKa3aTeNbHOH, JorapupmMudyeckon U
TPUTOHOMETPUYECKUX (QYHKIMM; u300pakaTh HUX Ha KOOPAMHATHOM IUIOCKOCTH U
HCIIOJIB30BATh ISl PELICHNs YPAaBHEHNUN U HEPaBEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKU JMHEHHBIX YpaBHEHHH U
HCIIOJIB30BATh UX I PEIICHHS CUCTEMBI JUHEHHBIX YPABHEHUN.

Hcnonw3oBarh rpaduku GyHKIMN IS UCCIEIOBAHMS TTPOIIECCOB M 3aBUCHUMOCTEH M3
JIPYTUX Y4EOHBIX JTUCIUILIUH.

Hayana maTteMaTH4ecKOro aHajimsa

OnepupoBaTh MOHATHSMM: HENpepbIBHAS  (QYHKIMS; TNpPOU3BOJAHASA  (YHKIUH;
HCIIOIh30BaTh TEOMETPUUECKUN M PU3MUECKHUI CMBICI TIPOU3BOTHOMN TSI pEIICHUS 3a/1a4.

HaxonuThe npou3BogHBIE 3JEMEHTAPHBIX (PYHKLUI, BEIUUCIATE IPOU3BOIHBIE CYMMBI,
IIPOU3BECHNUS, YACTHOTO (DYHKIIUIA.

Hcnonb30BaTe NPOM3BOAHYIO S MCCIENOBAaHUS (YHKUIMHM HAa MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHSATh PE3YJIbTATHI UCCIEAOBAHUS K IOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO ISl HAXOXKIACHHS HAWIYYIIEro PEIICHUS B IPUKJIAJHBIX,
B TOM YHUCJIE COLIMATILHO-DKOHOMHWYECKHX, 3a/1a4ax.



OmnepupoBaTh NOHATUAMHE: NIEPBOOOPA3HAs M UHTETPAJ; IOHUMATh T€OMETPUIECKUNA U
(bu3nvecKuil CMBICI HHTErpaa.

HaxonuTs nepBooOpasHbIe 371eMEHTapHBIX (YHKINN; BEIYUCIATH HHTETPal o Gpopmyie
Herotona—Jleitbuuna.

Pemrate npukiiagHbie 331241, B TOM YUCIIE COLUATBHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMH MaTEMaTHUYECKOT0 aHAIIN3A.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

Ne

HaunmenoBaHmue pa3aeioB

KoanuecTBo 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

n/n H TEM IIPpOrpaMmMmabl Bceero KOHTPOJ’IBHLIG paﬁoT],[ 06pa30BaTeJ’ILHLIe PeCYypChI
MHuoxecTBa
paIII/IOHaJIBHI)IX Hu
1 JIEMCTBUTEIIBHBIX YUCETL. 14 1 https://base.mathege.ru/prototypes/?position=2
PauuonanbHbIe ypaBHEHMS
U HEPABEHCTBA
QOyHKUIMHU U TpadUKy.
2 CreneHp ¢ UeIbIM 8 0 https://onlinetestpad.com/ru https://infourok.ru
II0Ka3aTcJICM
ApudpmeTnueckuiit KopeHb
N—OU CTEIEHN. https://onlinetestpad.com/ru https://resh.edu.ru
3 20 2 e
HpparmoHanbHbIe https://infourok.ru
YpaBHEHHA U HEPABEHCTBA
() )
4 . Zprlggﬁe v TOHIOHOM 12 3 https://onlinetestpad.com/ru https://resh.edu.ru
p ThuH. TP https://infourok.ru
€TPUYCCKHUE YPaBHEHUSA
I1 .
5 OCIIC/OBATCILHOCTH H 5 0 https://resh.edu.ru https://infourok.ru
porpeccuu
5 [ToBTOpenwue, 06001IIeHNE, 13 1 https://onlinetestpad.com/ru https://resh.edu.ru
CUCTEMATH3AaLUs 3HAHUN https://infourok.ru
OBHIEE KOJIMYECTBO YACOB 102 -
10 TTPOTPAMME
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11 KUIIACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB
U TeM IPOrpaMMbl

KoaunuyecTBO 4acoB

Bcero

KonTtpouabsHbie padoTsl

DJIeKTpOoHHbIe (LM (poBbIE)
o0pa3oBaTe/IbHbIE pecypchl

Crenenb ¢ palliOHATbHBIM
MOKa3aTeJIeM.
[Toka3zarenbHast QyHKIHSL.
[Toka3zaTenbHble ypaBHEHUS
Y HEPaBEHCTBA

12

Jlorapudmuaeckas
byHKIHS.
Jlorapudmuueckue
yYpaBHCHHS U HEPABCHCTBA

12

Tpuronomerpuueckue
(GYHKIUHU U UX TpapUKU.
Tpuronomerpuueckue
HEPaBEHCTBA

[IpousBoHasi.
[IpuMeHeHne Mpou3BOHOM

24

NHterpai u ero
IMPUMCHCHUA

Cucremsl ypaBHEHUI

12

HatypanbHble 1 1ienble
qucia

[ToBTOpenue, o6o0mEeH e,
cHCTEMaTH3aInsI 3HaHUH

18

OBILIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME
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INOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpouabsHbie padoTsl

JMara usydyenus

MHOXeCTBO, Oneparuy Hal
MHOKECTBAMHU.

MHO)KGCTBO, onecpanvu Hal
MHOXCCTBaAMHU

PanponaibHbIe YncIa.
OOBIKHOBEHHBIE U
JeCATUYHBIEC po0H,
NPOIICHTHI, 0ECKOHCUHBIC
MEPUOIUUECKHIE TPOOH

Apudmernueckue
oTepaluu ¢
paloOHAIBLHBIMHU YUCIIAMH,
npeoOpa30BaHUsI YUCITOBBIX
BBIPAKECHUI

[Tpumenenue apobeit u
IIPOLICHTOB JUISL PELLICHUS
MIPUKJIQHBIX 33]1a4 U3
pa3IMYHBIX OTpaciIen
3HAHWH U peabHOMN )KU3HU

[Tpumenenue apobeii u
IIPOLIEHTOB JUIS PELICHUS




IPUKIIAIHBIX 3a7a4 U3
pa3IM4YHBIX OTpacien
3HAHUW U peabHOU KU3HU

JlelicTBUTEIbHBIEC YHCIIA.

7 PauunonansHbie u
UppanroHaIbHBIE YUCIIa
Apudmernueckue

3 OTIepaluy C
JIECTBUTEIbHBIMU
YHCIIaMH
Toxnecrsa u

9 TOXKIECCTBEHHBIE
npeoOpa3oBaHUs

10 YpaBHEHHE, KOPEHb
ypaBHEHHS

1 HepaBeHcTBo, pemieHue
HEpaBEHCTBA

12 Meton nHTEpBaNIOB
Pemenue nensix u 1po6HO-

13 palMoOHATBFHBIX YPaBHEHHH
Y HEPABEHCTB

14 Kontponbnas padota Ne 1
Ornpenenenne YuciaoBou

15 (GyHKINU 1 crIOcOoOBI ee
3aJJaHAS

16 Omnpenenenue 4ucI0BON




¢GyHKIMU 1 criocoOBI ee
3a1aHus

17

CgoiicTBa (yHKIMIA

18

CaoiicTBa GHyHKIHHA

19

CgoiicTBa (yHKIMIA

20

OOpatHas pyHKIUSA

N

21

CrerneHs C HenbIM
nokazareneMm. CTangapTHas
dbopma 3anucu
JNEUCTBUTEILHOTO YHCIIa

22

Hcnonb3oBanue
noaXoAsIIe GopMbl
3aITMCH JECHCTBUTEIBLHBIX
YUCEIT JUISl PeIIeHUs
MPAKTUYECKUX 3a7a4 U
MPEJCTaBICHUS JAHHBIX

23

DyHKIMHU Y=KOpEHb N-01
CTCIICHH U3 X, UX CBOMCTBA
u rpaduKu

24

DyHKIMU Y=KOpEHb N-0
CTEIIEHH U3 X, UX CBOMCTBA
u rpaduKu

25

DyHKIMHU Y=KOpEHb N-0i
CTEIEHU U3 X, UX CBOWCTBA
u rpaduKu

26

CaolicTBa KOpHS N-0M




CTCIICHU

CaolicTBa KOpHS N-0it

27
CTCTICHH

28 CaolicTBa KOpHs N-0it
CTETEeHH
IIpeoOpazoBanue

29 BBIPOKCHHM, COACPIKAIITUX
paauKabl
[IpeoOpazoBanue

30 BBIPOKCHHM, COACPIKAIITUX
paauKabl
[IpeoOpazoBanue

31 BBIPAXEHU, CO/lepKalInX
paauKabl

32 KonTponbhast padota Ne2

33 O060011eHNE TOHATHS O
MoKazaresie CTeNeH!

34 O060011eHNE TTOHATHS O
MoKa3aresie CTeNeH!

35 O00011eHNE TTIOHITHS O
MoKa3aresie CTeNeHn

36 Crenennble QyHKINHU, UX
cBOIicTBa U rpaduKu

37 Crenennble QyHKIMH, UX

cBOIicTBa U rpaduKu




38

Pemenue nppannoHanbHbIX
YpPaBHEHUI U HEPABEHCTB

39

Pemenue nppannoHanbHbIX
YpPaBHEHUI U HEPABEHCTB

40

Pemmenue nppannoHaabHbIX
YpaBHEHUU U HEPABEHCTB

41

Pemenue HppallMOHAJIbHBIX
ypaBHeHI/Iﬁ H HCPABCHCTB

42

KonTponbnas padora Ne 3

43

YHucnoBast OKPYKHOCTh

44

Yucnosas OKPY’KHOCTb

45

Hucnoast OKpyKHOCTb Ha
KOOPJAMHATHOU IIJIOCKOCTH

46

Hucnoast OKpyKHOCTb Ha
KOOPAWHATHOM IIOCKOCTH

47

Yucnosas OKpYKHOCTb Ha
KOOPAWHATHOM IIOCKOCTH

48

Cunyc u kocunyc. Tanrenc
U KOTAHT€HC

49

Cunyc u kocunyc. TanreHnc
Y KOTaHT€HC

50

Tpuronomerpuueckue
(GYHKIIUN YHCIOBOTO
aprymeHra

51

Tpuronomerpuueckue




(YHKIIMU YUCIOBOTO

aprymeHra
Tpuronomerpudeckue

52 (YHKIHU YTIIOBOTO
aprymeHra

53 DopMyJIbI IPUBEICHUS

54 @opMyIibl IPUBEACHUS

55 KonTponbnas padota Ne 4

56 Apkkocunyc. Pemenue
ypaBHCHHA COS X = a

57 Apkkocunyc. Pemenue
ypaBHEHHs COS X = a

58 Apxkkocunyc. Pemenue
ypaBHEHHs COS X = a

59 Apxkkocunyc. Pemenue
ypaBHCHHA COS X = a

60 ApKcuHyc. P-eHIGHI/IG
ypaBHEHHU SIN X = a

61 Apkcunyc. P-CI_HeHI/Ie
ypaBHEeHH SIN X = a

62 Apkcunyc. P-CIJ_ICHI/IG
ypaBHEeHH SIN X = a

63 Apkranresc. Pemenne
ypaBHeHus tg X = a

64 Apkranresc. Pemenue




ypaBHeHusA tg X = a

65

Penrenue
TPUTOHOMETPUUECKUX
YpaBHEHUU

66

Penrenue
TPUTOHOMETPHUYECKUX
YpaBHEHU I

67

Pewenue
TPUTOHOMETPUUECKHUX
YpaBHEHUU

68

Pewenue
TPUTOHOMETPUUECKHUX
YpaBHEHUU

69

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUNU

70

KonTponbnas padota Ne 5

71

CHHYC ¥ KOCHHYC CYMMBI U
pa3HOCTH apryMEHTOB

72

CHHYC ¥ KOCHHYC CyMMBI U
pPa3HOCTU apryMEHTOB

73

CHHYC ¥ KOCHHYC CyMMBI U
pa3HOCTH apryMEHTOB

74

CHHYC 1 KOCHHYC CyMMBI U
pa3HOCTH apryMEHTOB

75

TaHreHc cymMmsl 1




Pa3HOCTU apryMEHTOB

76

TaHrenc cymmsl 1
Pa3HOCTU apTyMEHTOB

77

DopmyJibl JBOWHOTO
aprymeHra

78

DopmyJibl JBOWHOTO
aprymeHra

79

[IpeoOpazoBanne cymm
TPUTOHOMETPUYECKUX
(GYHKIUH B IPOU3BEICHHS

80

[IpeoOpazoBanne cymm
TPUTOHOMETPUYECKUX
GyHKIUI B IPOU3BEICHUS

81

[IpeobpazoBanne cymMmm
TPUTOHOMETPUIECKUX
GyHKIUI B TPOU3BEACHUS

82

[TpeoGpa3oBanue
MIPOU3BEJACHUI
TPUTOHOMETPHUYECKHIX
GyHKIUI B CyMMBI

83

[Tpeo6pa3zoBanue
MIPOU3BECHUMN
TPUTOHOMETPHUYECKHIX
GbyHKIUI B CyMMBI

84

KonTponbnas padota Ne 6

85

YucnoBas




IIOCJIEAOBATEIBHOCTD U €€
CBOMCTBA

86

YucnoBasg
OCJIEIOBATEIILHOCTD U €€
CBOMCTBA

87

CymMmMma GecKOHEUHOM
r€OMETPUYECKON
pOTPECCUu

88

[Tpenen pynkuuu

89

[Tpenen pynkuuu

90

O000mmenue,
cucTeMaTu3aIus 3HaHui
PanmonansHbie ypaBHEHHS
Y HEpPaBEHCTBA

91

@YHKIMH U TPpadUKH.
Crernens ¢ 1eapIM
MoKa3aresiem

92

@YHKIMH U TPadUKH.
Crernens ¢ 1eapIM
MoKa3aresiem

93

Apudmerndeckuii KOpeHb
N-0M CTENEHH.
UppanunoHanbHbie
ypaBHEHUS U HEPABEHCTBA

94

ApudmeTnieckuit KopeHb
N-0i1 CTENEHHU.




NppaunoHaibHbie
YpPaBHEHUS U HEPABEHCTBA

95

ApudmMeTniecKkuii KopeHb
N-0M CTEIECHHU.
HNppaunoHaibHbie
YpPaBHEHUS U HEPABEHCTBA

96

DopMyIIbl TPUTOHOMETPHH.

TpuronomeTpuueckuin
ypaBHEHUs

97

DopMyITbl TPUTOHOMETPHH.

TpuronomeTpuueckuin
ypaBHEHUs

98

DopMyITbl TPUTOHOMETPHH.

TpuronomeTpuueckuit
ypaBHEHUS

99

®DopMyJIbl TPUTOHOMETPHH.

TpuroHomeTpuueckuit
ypaBHEHUS

100

®DopMyJIbl TPUTOHOMETPHH.

TpuronomeTpudeckuit
ypaBHEHUs

101

HToroBast KOHTpOJIbHAS
pabora

102

Hrorosoe 00001IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME
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11 KUIIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka Jdara nzydyenus
Bcero
CreneHb ¢ palMOHAJIbHBIM II0Ka3aTeleM 1
2 CoiicTBa cTeneHu 1
3 [IpeoOpa3oBaHue BBIpaKEHUHN, COACPIKAIINX
panroHalbHbIE CTEIICHH 1
4 [TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAILINX
palroHalbHbIE CTEIICHH 1
5 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILIUX
palMOHATIbHBIE CTEIIEHU !
6 [Toka3arenbHbIC ypaBHEHHS U HEPAaBEHCTBA 1
7 [Toka3zarenbpHBIC YpaBHEHUS 1 HEPABEHCTBA 1
8 [Toka3arenbHbIE ypaBHEHHS U HEPAaBEHCTBA 1
9 [Toka3zarenbpHBIC ypaBHEHHS U HEPABEHCTBA 1
10 [ToxazarenbHbIE ypaBHEHUS! U HEPABEHCTBA 1
11 [Toka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduk 1
KonTponbHas padota no teme "CreneHs ¢
12 panroHaIbHBIM NoKa3ateneM. [TokazarenbHas QyHKIHS. 1
[Toka3zarenbHbIE ypaBHEHHs U HEpaBeHCTBA"
13 Jlorapudm uucna 1
14 JecsTruunble ¥ HaTypaJbHbIE JIOTapU(PMBI 1
15 [TpeoOpa3oBaHue BbIpAXKEHUN, COACPIKAIIMX JIOTapU(MBI 1




16 [TpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIIHNX JIOTapU(OMBI 1
17 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIINUX JTIOTaPHPMBbI 1
00pa3oBaHuUe BBIPAXKECHUH, COIEpKAILUX JIOrapUpMbl
18 IIpeo0 e , e 1
19 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA 1
orapu(pMu4ecKre ypaBHEHUS U HEPABEHCTBA
20 J e e 1
orapu(pMuUYecKre YpaBHEHUS U HEPABEHCTBA
21 J 1
22 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1
orapu¢pmudeckas GyHKIHs, €€ CBOMCTBA U Irpaduk
23 J , 1
orapu¢pmudeckas GyHKIUs, €€ CBOWCTBA U Irpaduk
24 J , 1
o5 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U 1
rpaduku
26 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U 1
rpaduku
97 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U 1
rpaduxu
)8 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U 1
rpaduxu
29 [TprMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB 1
30 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
31 [TprMepbl TPUrOHOMETPUUYECKUX HEPABEHCTB 1
32 [TpriMepsl TPUTOHOMETPHUUECKHUX HEPABEHCTB 1
KonTponbnas pabota no teme "Jlorapupmudeckas
33 ¢ynkuus. Jlorapudmudeckne ypaBHEHUS U 1

HepaBeHCTBa. T puroHoMerpuueckue GyHKIUU U UX




rpaduku. TpuroHomeTpuuecKkue HepaBeHcTBa"

34 HenpepsiBHBIC (yHKITH 1

35 Meton uHTEpBAJIOB JUIsl pELLICHHSI HEPABEHCTB 1

36 MeToa UHTEepBAIOB /IS pEIICHUS] HEPABEHCTB 1

37 [TpousBoaHas GyHKIMH 1

38 [TpousBoaHas GyHKIMH 1

39 ['eomeTpuueckuii 1 GU3NIECKUN CMBICIT IIPOU3BOTHOMN 1

40 ['eomerpuyeckuii U GU3NIECKUN CMBICIT POU3BOTHOM 1

41 [TpousBoaHBIE I€MEHTAPHBIX (PYHKINN 1

42 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIUH 1

43 [Tpou3BoiHas CyMMBI, IPOU3BEICHUS, YACTHOTO 1
byHKIMA

m [Tpon3BoiHas CyMMBI, IPOU3BECHUS, YACTHOTO 1
byHKIHI

45 [Tpon3BoiHAS CyMMBI, IPOU3BECHHS, YACTHOTO 1
byHKIHI

16 [TpyuMmeHeHre TPOU3BOJHON K HCCIIEI0BAaHUIO (QYHKIUI 1
Ha MOHOTOHHOCTB M 9KCTPEMYMBI

47 [TpyMeHeHre TpOU3BOJHON K UCCIIEIOBAaHUIO (YHKIIHI 1
Ha MOHOTOHHOCTB ¥ SKCTPEMYMBEI

48 [TpuMeHeHne NPOU3BOIHON K UCCIEIOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTB M 9KCTPEMYMBI

49 [TpruMeHeHre TPOU3BOIHON K UCCIIEIOBAHUIO (DYHKIIUN 1

Ha MOHOTOHHOCTb U 9KCTPEMYMBI




HaXO)KlleHI/Ie HaKOOJIBIIEr0 ¥ HAUMEHBIIICTO 3HAYCHHUS

S0 (GyHKIMU Ha OTpe3Ke

51 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHHS
(GyHKIMU Ha OTpe3Ke

59 Haxosxnenne HanOobIIero 1 HAMMEHbBIIETO 3HAYECHUs
(GyHKLIMU Ha OTpe3Ke

53 Haxosxnenne HanOombIIero 1 HAMMEHbLIETO 3HaYEeHUS
(GyHKLINU Ha OTpe3Ke

54 Haxoxnenune Haubo0IbIIEr0 1 HAUMEHbBILIETO 3HAYCHUS
(GyHKLIMU Ha OTpe3Ke

55 Haxoxnenne Haubo0Ib11€r0 1 HAUMEHbBILIETO 3HAYCHUS
(GYHKIIMM Ha OTpe3Ke
[TprMeHeHHe TPOU3BOIHOMN JJIS1 HAXOXKIEHUS

56 HAWIy4IlEero pemeHus B NPUKIAIHbIX 3a/1a4ax, s
OIpeIeNIEHUs] CKOPOCTH IpOoLECCca, 3aJaHHOrO (hOpMyIIon
WK rpaduKoM

57 KonrponsHas padora no treme "[IponsBoanas.
[TpumeHneHnue npou3BogHON"

58 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX

59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

60 WuTerpain, reomeTpuyeckuil 1 GU3NIECKUI CMBICI
MHTETpaa

61 WuTerpan, reoMeTpuuecKuii 1 GU3NYECKUi CMBICI
UHTEerpaia

62 Wuterpan, reoMeTpuuecKuil 1 GU3NYECKU CMBICI




WHTETpaja

Brruncnenue unrerpana mno ¢popmyiie

63 Herorona—IJleiiOanna

64 Beruucnenue nnterpana no gopmyie
Herorona—JleiiOuuia

65 Beruucnenue nnrerpana no gpopmyie
Herorona—JleliOuuma

66 Brrancnenue wHTErpana mo gopmyiie
Herorona—JleiiOanma

67 CucreMbl TUHEHHBIX YpaBHEHUM

68 CucreMbl TUHENHBIX YPaBHEHHUN

69 Pemenne npuknaaHbpIxX 3a1a4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEHHBIX YPaBHEHUN

70 Pemenne npuknaaHbIX 3a1a4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEHHBIX YPABHEHUN
CucreMbl 1 COBOKYITHOCTH LIEJBIX, PALIMOHAJIbHBIX,

71 UpPpaLMOHATIBHBIX, I0KA3aTEIbHBIX, JOTaPUPMUUECKUX
YpPaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIEJBIX, PALIMOHAJIbHBIX,

72 UppalMOHATIBHBIX, TOKA3aTENbHbIX, JIOTapU(HMUIECKUX
YpaBHEHU U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEJBIX, PAllMOHAIbHBIX,

73 UppalMOHATIBHBIX, TOKA3aTENbHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

74 CucreMbl ¥ COBOKYITHOCTH LIEJBIX, PAllMOHAIbHBIX,




UPPaIMOHATILHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUICCKIX
YPaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB GYHKIUN A7 peIIeHUs

& YPAaBHEHUU U CUCTEM

76 Hcnons3oBanue rpadukoB GyHKIUN AT peHICHUS
YpaBHEHUI U CUCTEM
[IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K

77 pEIIeHHI0 MaTeMaTHUECKHX 3a/1a4 U 3aJ71a4 U3 Pa3iInuHbIX
o0racteil HAyKu U pealbHOM JKU3HU

78 KoHnTtponbHas padora mo teme "MHTETpan u ero
npuMeHeHus. CucTemMsl ypaBHEHUN"

79 Harypasbhbie u 11ebie yucia B 3a7ja4ax U3 peaibHoi
KU3HU

80 Harypanbnbie u 11e1b1e yucia B 3aJja4ax U3 peaabHON
KU3HU

81 HatypanbHble 1 11e7ble yrciia B 3a7auax U3 pearbHou
KU3ZHU

82 [Tpu3Haky AETUMOCTH LENBIX YUCEI

83 [Tpy3Haku AETMMOCTH HENBIX YUCEIT

84 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

85 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH.
YpaBHeHUs

86 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM.
YpaBHeHus

87 [ToBTOpeHme, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM.




YpaBHeHus

[ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIM 3HAHUM.

88
YpaBHeHus

89 [ToBTOpeHue, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH.
VYpaBHeHus

90 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH.
YpaBHeHUA

01 [ToBTOpeHME, 00001MIEHUE, CHCTEMATH3AIUS 3HAHUH.
HepasencrBa

92 [ToBTOpeHME, 0000MIEHUE, CHCTEMATH3AIUS 3HAHUH.
HepasencrBa

03 [ToBTOpenue, 006001IeHNE, CUCTEMATH3AIUS 3HAHUH.
Hepagenctsa

94 [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHUH.
Hepasencra

95 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3HAHUM.
CucreMbl ypaBHEHUN

96 [ToBTOpeHue, 00001IeHNEe, cUCTEMATH3AUs 3HAHUH.
CucreMbl ypaBHEHUI

97 [ToBTOpenwue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH.
DyHKIMU

08 [ToBTOpenwue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH.
DyHKIMHU

99 HToroBast KOHTpOJIbHAs paboTa

100 Hrorosast koHTpOIBHAS paboTa




101 O06o01IeHne, cucTeMaTru3alus 3HAaHUIA 32 KypC anreopbl 1
W HavyaJl MareMatuueckoro ananusa 10-11 kiaccos
102 O06o01IeHne, cucTeMaTr3alus 3HAaHUIA 32 KypC anreOpbl 1
W HayaJl MareMatuueckoro ananusa 10-11 kimaccos
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Anrebpa u Hadana mareMatudeckoro ananmmusa. 10-11kmaccer. B 2 4. U 1. YueOHuK 1is
ydanxcst 001eo0pa3oBaTenbHbIX YupexkaeHuii (0a3oBbiii ypoBeHs) / A.I.MopakoBud. —

10-e u3x., crep. — M. : Muemo3una, 2021. — 399 c.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

Metoauueckoe nocobue mist yuurens. 10-11 k. A.I'. Mopakosuy.

Anrebpa n Hayasia MaremMarndeckoro ananuza. 10-11kmaccel. B 2 4. U 1. YueOHuk mis
ydanuxcs o01ieo0pa3oBaTenbHbIX YupexaeHuii (6a3oBsiii ypoBens) / A.I'.MopakoBuy. —
10-e u3x., crep. — M. : Muemo3una, 2021. — 399 c.

Anrebpa n Hayasia MareMatudeckoro ananuza. 10-11kmaccel. B 2 u. Y 2. 3agaunuk ais
yuamuxcs o01ieo0pa3oBaTebHbIX YUpexJieHHH (6a30Bbli ypOBEHB) / O pei.
A.I''Mopakosuua. — 10-e u3z., crep. — M. : MHemo3uHa, 2021. -271 c.

Anrebpa u Hauana aHanu3a. 10 kiacc. (6a30BbIi ypoBeHb) CaMocTOSITENbHBIE paOOThI JUIs
yuamuxcs o0mieodpa3oBarenbHbIX yupexaeHuit / JI. A AnexcanapoBa; moja pelakiueit
A.I'. MopaxoBuua. — 7-e u3f., ctepio. - M. : MHemo3uHna, 2012. - 127 c.

Anrebpa u Hauana mareMaTuueckoro aHanuza. 10 kimacc. KonTponabHble paOoThI 171
ydaruxcs o01ieo0pa3oBaTenbHbIX YupexaeHuii (6a3oBsiit yposens) / B. M. I'mu30bypr; mon

pen. A.I'. Mopakosuua. — 2-e u3fl., crep. — M. : Maemo3suna, 2012. — 39 c.

MUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/

https://onlinetestpad.com/

https://mathege.ru/

https://infourok.ru/



