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MNOACHUTEJIbBHAS 3AIIMCKA

Pabouas mporpamma y4ebHOro Kypca «Anredpa ¥ Hadaiga MaTeMaTHYeCcKOro
aHanu3a» 0a30Boro ypoBHs st obywaromuxcsi 10 —11 knaccoB paspaborana Ha
ocHoBe DenepaabHOro rocyapCcTBEHHOro 00pa30BaTENbHOTO CTaHIapTa CPeaHero
obuiero oOpa3oBaHHMsi, € Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMH,
NPeAbSIBIIEMBIX K MaTeMaTHYeCKOMY 00pa3oBaHMIO, M TPaAULUMNA POCCHHCKOIO
obpazoBaHus. Peanuzanuss mporpaMMbl 00eCleUMBAeT OBJIAJEHHE KIHOYEBBIMU
KOMIIETEHLUSAMH, COCTABJISIOIIUMH OCHOBY IUISI CAMOPAa3BHTHs M HENPEPBLIBHOIO
o0Opa3oBaHUs, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO H IMO3HABATEILHOIO
Pa3BUTHUS JTUMYHOCTH O0YHAIOIITIXCS.

HEJIX U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYeCKOTO aHaIu3a» SBJISETCH OJHHM M3
Haubosee 3HAYMMBIX B MpOrpaMMe CTaplied LIKOJbl, IOCKOJIBKY, C OJHOM
CTOPOHBI, OH 00ecre4yMBaeT MHCTPYMEHTANbHYI0 0a3y Uis H3y4YeHHs BCex
€CTECTBEHHO-HAYyYHbIX KYpPCOB, @ C JIpyroil CTOpPOHbI, (hOPMHPYET JIOTHYECKOE U
abCcTpakTHOE MBILUIEHHE YYalllMXCsl Ha YPOBHE, HEOoOXOIUMOM Ul OCBOEHHUS
KypcoB HMH(OPMATHKH, OOIIECTBO3HAHHUS, HMCTOPUM, CIOBECHOCTH. B pamkax
TAaHHOrO Kypca ydalllhecs OBIA[eBAlOT YHHBEPCAJIbHBIM S3BIKOM COBPEMEHHOMH
HayKH, KOTopasi opMyJIHMpyeT CBOM JOCTHKEHUs B MaTeMaTu4eckoi hopme.

Kypc anreOpel ¥ Hayan MareMaTHyeCKOro aHajlu3a 3aKJiaJbIBaeT OCHOBY IS
YCIEIIHOIO OBNAAE€HMsI 3aKOHAMH (U3MKH, XUMHUH, OHUOJNIOIMH, TTOHHUMAHUS
OCHOBHBIX TEHJIEHLMH HKOHOMHUKH U OOILIECTBEHHONW JKMU3HH, I03BOJISIET
OPHEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX M KOMIBIOTEPHbIX TEXHOJOTHUSX,
YBEPEHHO HMCMONB30BaTh MX B MOBCEJHEBHOH XM3HU. B Toxe BpeMs oBlaJeHHE
aOCTpaKTHBIMH M JIOTHUYECKH CTPOTMMH MaTeMaTU4YEeCKUMHU KOHCTPYKLHUSAMH
pa3BHBaeT yMEHHE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTHHHOCTD
yTBEPIKICHHUS, UCIIOIL30BaTh 00001IeHHe U KOHKpeTH3alluIo, abcTparupoBaHue
aHAJIOTHI0, GOPMHUpPYET KpeaTHBHOE U KPUTHUECKOEe MbIlLIeHUE. B Xozne usydyenus
anreOppl M Hayajl MaTeMaTHYeCKOro aHajiu3a B CTaplUeil ILIKoJe Yydalluecs
IIOJYYalOT HOBBIM OIBIT pEIIeHHs] TNPUKIAAHBIX 3a1a4, CaMOCTOSATEIbHOIO
MOCTPOEHHUST MaTeMaTHMYeCKUX MOJeleil pealbHbIX CUTyalldil W HMHTEpIpeTalyu
MOJy4YeHHBIX  pelleHWH, 3HaKoMsATCa ¢  IpPUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEHl B TMpHpOIe, Hayke W B HCKYCCTBE, C BbIIAIOIIUMHUCH
MaTeMaTHYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

Kypc ob6namaeT 3Ha4MTENIBHBIM BOCIHTATEIBHBIM TIOTEHIMAIOM, KOTOPBIH
peanusyeTcs KakK 4depe3 y4eOHbIH Marepuall, ClocoOCTBYIOIMH (OPMUPOBAHHIO
HAay4HOIO MHPOBO33pDEHHMS, TaK M uepe3 crnelU(UKy ydeOHOH JeATeIbHOCTH,



Tpebylolieit CaMOCTOSATEJILHOCTH, aKKypaTHOCTH, TIPOJIOJDKMTENILHOM
KOHIIEHTPAllM¥ BHUMAaHHUs U OTBETCTBEHHOCTH 32 MOJTYYEHHBIH pe3y/bTaT.

B ocHoBe MeroaMku oOydeHus anreOpe M HadajlaM MaTeMaTH4YeCKOro
aHaJIM3a JIEKHUT eI TeJIbHOCTHBIA IPUHIUI O0YYEeHHS.

Crpyxkrypa Kypca «Anredpa ¥ Hadyajaa MaTeMaTU4eCKOTO aHAIN3ay BKJIKOYAET
CIIEIyIOlIlME COJIepKATeIbHO-METOAMYeCKHe JUHAH: «Hucla U BBIYHCICHHSY,
«DyHkuMH W rpadukM», «YpaBHeHHs U HepaBeHcTBa», «Hauana
MaTEeMaTH4YeCKoro asaiusza», «MHoxecTBa MW JOruka». Bce ocHoBHBIC
COIEpXKATENbHO-METOAUYECKHE JIMHUHM H3Y4YarOTCAd Ha NPOTSDKEHUM JABYX JIeT
00y4yeHHs B CTaplled IKOoJe, eCTECTBEHHO AOIOJIHAS APYT Apyra U TOCTETIeHHO
HACBILIASCh HOBBIMH TeMaMH M  pazjenaMu. JlaHHbIA  Kypc — sBisieTcs
MHTErpaTUBHBIM, [IOCKOJIbKY OO0BenuHsieT B cele colepiKaHHe HECKOIbKUX
MaTeMaTHYECKHX JAMCLMIUINH: anredpa, TPHTOHOMETpPHsI, MaTeMaTHYeCKHI aHaTIu3,
TEOpHsi MHOXeCTB U Jp. Ilo mepe Toro kak ydamuecs: oBiaaeBaioT Bc€ Oosee
IIAPOKUM MAaTEeMaTHYECKHUM alnapaTroM, y HUX [OCJIE0BAaTEIbHO (POPMUPYETCS U
COBEPILEHCTBYETCS YMEHHE CTPOMTH MAaTeMaTHYECKYI0 MOJENb peanbHON
CUTyalUuHu, I[PUMEHATH 3HaHWUsA, IONy4YeHHble B Kypce «Anrebpa M Havana
MaTeMaTH4eCKOro aHajlu3a», /ISl PEeLIeHUs] CaMOCTOSATEIbHO ¢(HOPMYIUPOBAHHON
MaTeMaTHYeCKOH 3a/1a4yH, a 3aTeM MHTEPIIPETHPOBATh IOJIyYEHHBIN pe3yJIbTar.

CopmepxaTenbHO-MeTOAMYECKas JTHHHUS «Uuclla U BBIYMCIEHHUS» 3aBepIlUaeT
(opMupOBaHHE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTENBHBIX YUCEN, KOTOpOe ObLIO
Ha4aTo B OCHOBHOHM wikosie. B crapmieil mikosne oco0oe BHHUMaHHE YJEISIETCS
(OPMHPOBAHHUIO TPOYHBIX BBIYUCIMUTENbHBIX HABBIKOB, BKJIIOHAIOMX B cebds
MCIIOJIb30BaHHE Pa3JIMUHBIX (OPM 3aMMCH JEHCTBUTEIBHOIO YMCIA, YMEHHE
pauMOHaNbHO BBIMONHATh ACHCTBHA € HHMMH, [€JIaTh IPHKHIAKY, OLIEHMBATDH
pe3ynbrar. OOydaromyecss NOJy4YalOT HaBBIKM INPUOIMKEHHBIX BBIYMCIIEHUH,
BBITIOJIHEHUST JEHCTBUHA ¢ YHCIAaMM, 3alldCAHHBIMH B CTaHIApTHOH (opmMe,
MCITOJIB30BaHUS MaTeMaTHYeCKUX KOHCTAHT, OLleHMBAHHS YHCJIOBBIX BBIPAKEHHH.

Jlvans «YpaBHEHMS M HEpaBeHCTBA» peaU3yeTcs Ha IPOTHKEHHMH BCEro
oOydeHHUss B cCTapuledl IIKOJe, IOCKOJBbKY B KaXXIOM pasjelie IporpaMMbl
NPeyCMOTPEHO pellieHHe COOTBETCTBYIOIMX 3aaad. OOydaroumecs OBIaJEBAOT
pa3TUYHBIMH METOJaMH pEeLIEHHS LEeJbIX, PaldOHalBHBIX, HPpPalHOHAIbHBIX,
MOKa3aTelbHbIX, JIOTApUOMHUYECKMX ¢  TPUIOHOMETPHUYECKUX  YPaBHEHHH,
HEepaBEeHCTB U UX cucTeM. [loydeHHbIe yMEHHUs HCIIONIB3YOTCS IIPU UCCIIe/I0BaHHUH
(GYHKUMH ¢ [TOMOLIBIO NPOM3BOJHOM, PELICHUHW IPUKIAIHBIX 3aJa4 ¥ 3a/a4 Ha
HaXxO)KJICHWE HauOOIBIIMX M HAaWMEHBINWX 3HadeHWit GyHkuuH. Jlannag
coliepkaTeNbHas JIMHWS BKIOYaeT B ceOs Takke (QOpMUpOBaHHE YMEHHH
BBIIIOJIHATE PAc4yEThl 1O (opMynaM, MpeoOpa3oBaHMs LEJbIX, PalUOHAIBHBIX,
MppallMOHAILHBIX W TPUTOHOMETPUUECKMX BBIPOKEHMH, a TakKe BBIPAKECHHH,



colepKalMx CTeNeHH W Jiorapudmel. brarogaps usydeHHro ajiredpandeckoro
mMaTepuaiga  I[POMCXOAUT  JalbHellllee  pa3BUTHE  AJITOPHUTMHYECKOrO0 W
a0CTpaKTHOrO MBILUIEHUS Y4alMXCsi, (OPMHUPYIOTCS HABBIKM J€IYKTHBHBIX
paccyxJleHui, paboTbl C  CHMBOJBHBIMU  (opMamu,  MpeacTaBIEHHs
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHMJI€ PAaBEHCTB M HepaBeHCTB. AureOpa
npeaynaraeT  3(QGEKTHBHbIE MHCTPYMEHTBI JUIS  pPEIIEHHS TPAKTHYECKUX U
€CTECTBEHHO-HAYYHbIX 3a/1a4, HaIIAJIHO JEMOHCTPUPYET CBOU BO3ZMOKHOCTH KakK
s13bIKa HAYKH.

ConepxarenbHo-MeToandeckass JHHUS «DYHKUMM M rpadUKH» TECHO
fepernseTaeTcs ¢ ApyruMH JIMHUAMH Kypca, IOCKOIBKY B KAKOM-TO CMBICJIE 3aaET
MOCIEe0BATEILHOCTD U3Yy4YEHHS MaTepuaa. N3yuenue CTEIICEHHOM,
NOKa3aTelbHOM, JorapuMHUYECKOH U TPUTOHOMETPUYECKUX (DYHKIMH, HX CBOWCTB
¥ rpaMKoB, UCTIONb30BaHUE (DYHKIMI /Ul pellieHus 3a[ad U3 JAPYTHX yueOHbIX
IIPEAMETOB U PeaJlbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKHUM aHalIu30M,
TaKk M C pELIEHHEM YpaBHEHHW M HepaBeHCTB. Ilpu 3ToM Oosblioe BHUMaHNE
yaensiercss GOpMHPOBAHHIO YMEHMS BbIpaXaTh (OPMYJIaMH 3aBHCHMOCTH MEK/LY
pPasIMYHBIMM BEJIMYMHAMM, HCCIIEN0OBaTh MOJy4YeHHble (YHKIIHH, CTPOMTH HX
rpapuku. Martepuan 3Toil cojep)kaTenbHO TUHUKM HalleJeH Ha pa3BHTHE YMEHHH
U HaBBIKOB, IO3BOJSIONIMX BbIPAXKAaTh 3aBUCMMOCTM MEXIy BeIMYHHAMH B
pazauyHOH (hopMe: aHaTUTUYECKOH, rpaduyeckoil W cioBecHou. Ero usyuyenue
CIIOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOIO MBILIUIEHHS, CIOCOOHOCTH K
0000111eHHIO U KOHKPEeTH3alUH, UCIIOTB30BAaHNIO aHAJIOTHH.

ConepxarenpHast JuHus «Hauana maTreMaTH4YecKOro aHalM3a» TI03BOJISET
CYLLECTBEHHO pAacCIUMPUTh KpYI KaK MaTeMaTH4eCKUX, TaK M NpUKIAOHBIX 3aj]ady,
JIOCTYIHBIX O0y4arolUMCSl, Y KOTOPBIX IOSBISIETCS. BO3MOMKHOCTb UCCIIE0BaTh U
CTpouTh Tpadukd GQYHKIME, oOnpenensTs WX HaWOOJbIIME W HaUMEHbIIHE
3HAYeHHs, BBIYUCISATH IJIOWAA (Guryp U oObEMBI Tell, HAXOAUTh CKOPOCTH M
yCKOpeHHs mnpoueccoB. JlaHHas conep)kaTellbHas JIMHUSA OTKPBIBAET HOBbIE
BO3MOXXHOCTH IOCTPOEHHS MaTEeMaTH4YeCKUX MOJEJIeH pealbHbIX CHUTYyaluH,
HAaXOXKIEHUS HAWIY4IIero pemeHus] B NPHUKIAJHBIX, B TOM YHCIE COLMAIIBHO-
IKOHOMHYECKHMX, 3ajJadaxX. 3HAKOMCTBO C OCHOBAMH MAaTeMaTH4eCKOI'0 aHajiM3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIro, (POPMaJIbHO-JIOTMYECKOr0 U KpeaTUBHOIO
MBIITEHHs, (OPMHPOBAHHUIO YMEHHMH paclo3HaBaTh MPOSBIEHUS 3aKOHOB
MaTeMaTHKH B HayKe, TeXHHKe W HMcKyccrBe. OOydqarolyecss y3HAIOT O
BBIJAIOIIUMXCS pe3yJibTaTax, IOJIyYeHHBIX B XOJE€ pa3BUTHA MaTEMaTHKH Kak
HAYKH, U UX aBTOpaXx.

ConeprxaTeapHO-MeTOAMYecKast TMHUS « MHOXKECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIEHAa  3JIeMEHTaM TeOpHUH  MHOXKecTB. TeopeTHKO-MHOKECTBEHHbIE
NpeacTaBIeHUs] MPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKH M IIpeJIaraioT



HauboJIee yHUBEPCAbHBIN SA3bIK, OOBEINHSIOUMH BCe pa3fienbl MaTeMaTHKH U e
IPUJIOKEHWH, OHHM CBA3BIBAIOT pa3sHble MAaTeMaTHYECKUEe NUCLUIUIIMHBI B €IMHOE
nenoe. IlosToMy BaKHO AaThk BO3MOJKHOCTH IUKOJIBHUKY MOHMMAaTh TEOPETHUKO-
MHOJKECTBEHHBIH $3BIK COBPEMEHHONH MaTeMaTUKHM M MCIOJb30BaTh €ro Juis
BBEIPAYKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa ¥ Havajga MaTreMaTHYeCKOro aHajiu3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTE€MaTH4YE€CKOrO0  MOZEIMPOBAHHUA, KOTOPBIE IIPHU3BAHbI
chopMHpOBaTh HABBIKH ITOCTPOEHHUS MOJIENIeN peallbHBIX CUTyalUH, HCCIIeI0BaHUs
3THX MOJEJIeH ¢ MOMOLLUBIO ammnapara aaredpsl U MaTeMaTHYeCKOIro aHajlu3a U
UHTEPIPETALUN MIOIy4YEHHBIX PE3yJlbTaToB. Takue 3aJaHus BIUIETEHBI B KaKIbIi
U3 pasziesioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepUall Kypca IMPOKO MCIIOIb3YETCs
JUIsSl pelleHus IPUKIaAHBIX 3a1a4. [Ipy peleHnH peallbHbIX IPAKTHYECKUX 3a/auy
ydaliecs pa3BUBAalOT HaOJIOAATeIbHOCTh, YMEHHME HaXOAMTh 3aKOHOMEpPHOCTH,
abcTparupoBaThCs, MCIIOJNB30BaTh aHAJIOrHIO, 0000INaTh M KOHKPETH3MPOBAThH
npobaemy. JlesTeabHOCTH MO0 (POPMHUPOBAHMIO HABBIKOB PELICHHs IPUKIIAHBIX
3ajlay OpraHU3yeTcsl B IIPOLIECCE U3YYEHHs BCEX TeM Kypca «Anredpa W Hadaia
MaTeMaTHYeCKOT0 aHaJIA3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM IlaHe Ha HM3y4YeHHE Kypca anredpbl W Hayal MaTeMaTHYECKOro
aHajau3a Ha 6a30BOM ypOBHE OTBOJAMTCS 2 yaca + 1 4ac U3 BapUaTUBHOM YacTHU B
nenemo B 10 knacce u 3 vaca B Henenmto B 11 kinacce, Bcero 3a JiBa roja o0y4yeHust
— 204 yaca.
JloGasieno B kypce 10 knacca 344y Ha MmoayJb «PelieHue ypaBHEHHH U
HEPaBEHCTB Pa3IMYHBIMH CIIOCOOAMMUY /ISl 3aKpETJIeHUs ¥ yI1yOJeHus
MpOrpaMMHOr0 Marepuaia.



COAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsa 1 BbIYHCICHHS

Pauunonansneie uyuciia. OOBIKHOBEHHBIE W IECATHYHBIE APOOH, MPOLEHTHI,
OecKOHeYHblE  NepuoAHMYecKHe ApoOH.  ApudMeTHyeckue  Omepalud
palMoHaIbHBIMH YHCIIAMH, IIpe00pa3oBaHUs YMCIOBLIX BhIpakeHu. [Ipumenenue
Apo0el U MPOLEHTOB JUISl PELIeHHs NMPUKIaIHBIX 3aad M3 Pa3IMYHbIX OTpacieil
3HAHWM U peabHOH KHU3HU.

HelicTBuTenpHble 4ucna. PanyoHanbHBlE W UppalMOHABHBIE YHCIIA.
Apudmernyeckre onepanud C JAEHCTBUTENbHBIMM 4HcIaMH. [IpubnuxéHnHble
BBIYHCIIEHHS], IpaBHIIa OKPYIJIEHUs, IPUKHUIKA U OLIEHKA pe3yibTaTa BEIYHCIICHHH.

Cremenp ¢ measiM  nokasarenem. CraHpapTHas  ¢dopma  3amucH
JNeHCTBUTENBbHOr0 4uciaa. Mcernone3oBanue mnoaxopmsiieid (OpMBI  3alucu
JNEHCTBUTENBHBIX YHCEJ Il PELIEeHUs] MPAaKTHYECKUX 3aJad WU MPEJCTaBICHHS
JaHHBIX.

Apudmernyeckuii  KOpeHb  HaTypajbHOHW  cTemeHH.  JleHcTBUS ¢
apupMeTHUIeCKUMH KOPHSAMHU HATYPaTbHON CTEIeHH.

CuHyc, KOCHHYC M TaHT€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHs1 H HepaBeHCTBa

ToxaecTBa U TOXKAECTBEHHbIE IPe0dpa3oOBaHuUsl.

IIpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPaKEHHUH. OcHoBHbIE
TPUTOHOMETpHUYECKHE (HOPMYIIBL.

YpaBHeHue, KopeHb ypaBHeHus. HepaBeHcTBO, pellleHHE HepaBeHCTBA.
Metox unTepBaos.

Pewienue uensix 1 1poOHO-pallMOHATBHBIX YPABHEHUI U HEPABEHCTB.

Pemienne uppallMOHAIIBHBIX YPABHEHHH U HEPABEHCTB.

Pelenue TpUroHOMETPUYECKHUX YPABHEHUH.

[lprumeHeHue ypaBHEHUH U HEPABEHCTB K PELICHHIO MaTeMaTHYECKHX 3a1ay
M 3a/1a4 U3 pa3u4HbIX 00JacTell HAyKH U peallbHOW KU3HHU.

@OYyHKUHH H rpadHKH

®Oyukus, crmocodbl 3amaHus ¢GyHkuud. ['padux  Qynxuuu. Bzaumuo
obpaTtHble HYHKIIUH.

O6nacTh ompejesieHUs 1 MHOXeCTBO 3HaueHui (QyHkuuu. Hynu dynxnum.
[TpoMeKyTKH 3HAKOTIOCTOSHCTBA. UETHBIE U HEYETHBIE (DYHKIIUH.

CrenenHasi (pyHKLMS C HATYpallbHBIM M LieJbIM TNOKa3arteneM. E€ cBolicTBa
rpaduk. CBoiicTBa u rpaduk KOpHS 1-0H CTETIEHH.



Tpuronomerpuueckas OKpYXKHOCTb, OIpe/eIeHHe TPUTOHOMETPHYECKHUX
(GYHKLMH YMCIIOBOIO apryMEHTa.

Hauyana maremaTnyeckoro anajimsa

[locnenoBarenbHOCTH, CIOCOObI 3a/1aHUs MOCJIeI0BaTeIbHOCTEIA.
MoOHOTOHHBIE MTOC/IE0BATEIBHOCTH.

ApudmeTHyeckas U reoMeTpUYecKasi IPOrpecchu. beckoHeyHo yObIBaromas
reomerpudeckas nporpeccus. Cymma OeCKOHEUHO yOBIBAIOLIEH reOMeTpHYECKOM
nporpeccud. @opMmysa CIOXKHBIX NPOLEHTOB. Kcrnons3oBaHue nporpeccuu jijis
pelIeHus peallbHbIX 3a/1a4 NPUKIATHOTO XapaKTepa.

MHoxecTBAa H JIOTHKA

MHosxecTBO, onepauuu Haja MHOKecTBaMH. Jluarpammbl Diiepa—BenHa.
[IpiMeHeHHe TEOPEeTUKO-MHOXKECTBEHHOTO arapara JUuis ONUCAHUS pealbHbIX
NPOLECCOB U ABJIIEHHH, IIPH PEIIEHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPeIMETOB.

Onpenenenue, Teopema, CJIeICTBHE, 10KA3aTEILCTRO.

11 KJIACC

Yucsia 1 BbIYHCIEHHUS

Harypanbubie u nensle yucna. [ lpu3Haky [e1MMOCTH LENbIX YHCe.

Crenens ¢ pallMOHaAbHBIM NOKa3aTeneM. CBOMCTBa CTETIeHH.

Jlorapudm gucna. /lecaruynble u HaTypajbHble JOorapudMBei.

YpaBHeHHs1 H HepaBeHCTBA

[IpeobpazoBanue BeIpaXKeHHH, COAEPIKAIIUX JIOrapU(MBI.

[IpeobpazoBanue BbIpaXKEHUH, COAEpKAIIMX CTEMEeHH C palHoOHAIbHBIM
roKa3aTeseM.

[TpuMepsl TPUTOHOMETPUIECKHX HEPABEHCTB.

[loka3aTenbHbIE YpaBHEHHS U HEPABEHCTRA.

Jlorapudmudeckue ypaBHeHHs 1 HEpaBEHCTBA.

Cucrtembl TUHEHHBIX ypaBHeHUH. PellleHue nmpuKiIagHbIX 3a/1a4y C MOMOIILIO
CHUCTEMBI JIMHEWHBIX YPaBHEHHH.

CucTeMBbl U COBOKYITHOCTU palliOHAIBHBIX YPaBHEHUH U HEPABEHCTB.

IIpumMeHenue  ypaBHEHHH, CHUCTEM M  HEPaBEHCTB K  PEUICHHUIO
MaTeMaTHYeCKMX 3aja4 M 3a7ady M3 pa3JuuHBIX OOJacTedl HayKHM M peallbHON
KU3HH.

@OYyHKUHH H rpaUKH

Oynkuusa. [lepuoguueckue  ¢yHkuuu. [IpomexyTku  MOHOTOHHOCTH
byHkuuu. MakcuMymMbl U MHUHUMYMbl (yHKUMM. Haubosbluee W HaumeHblllee
3HavYeHHe (GYHKIUH Ha IPOMEKYTKE.

Tpuronomerpudeckue QyHKLMH, X CBOMCTBA U Ipa(UKH.

[TokazaTtenbHas u norapucdmMudeckast yHKIIMH, UX CBOWCTBA U rpadUKH.



Hcnonb3oBanue rpadukoB GYHKUWH JJIsI pElIeHUs] YPABHEHUN W JTHHEHHBIX
CHCTEM.

Hcnons3zoBanue rpadukoB GYHKUWA OIS HMCCIENOBaHHWS MPOLECCOB U
3aBUCHMOCTEH, KOTOpble BO3HMKAIOT INpH PEIIeHWH 3a/ad M3 APYTHX Y4eOHbIX
NPEeIMETOB U pealbHOMN KH3HH.

Hayana MaTeMaTHYeCKOro aHA/IN3A

HenpepsiBHble GyHKIMH. MeTO MHTEPBAJIOB /IS PEIlIeHUs] HEPABEHCTB.

IIpousBoaHass  ¢yHKuuu. [eoMeTpuueckuif ©  (U3HYECKHH  CMBICI
[IPOM3BOJHON.

IIpousBojHble  27aeMeHTapHbIX  QyHKUuH.  DopMynbl  HaXOX/EHHS
IIPOU3BO/IHOIN CYMMBI, IPOU3BEAECHHS U YaCTHOTO (DYHKIIMH.

[IpumeHeHUe NPOU3BOIHON K MCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxieHre HauOobluero ¥ HauMeHbIlero 3HaueHus: GyHKIMK Ha
OTpE3Ke.

[IpyMeHeHHe MNPOU3BOJHOM [UIsi HAXOXAEHWs HAWIYYIIero pelleHus B
NpUKIAgHBIX 3ajJavyax, MANsd ONpelesieHuss CKOPOCTH IMpolecca, 3aJlaHHOro
bopmyoi miu rpaduKoM.

Ilepsoobpasnas. Tabnuna nepsoodpa3HbIX.

Wuterpasn, ero reoMerpuyeckud U (GU3MYECKH cMbIcI. Brruucnenue
uHTEerpaia no ¢popmyie Herorona—JleitbHuna.



Conepxanue moayJisi «Pemienne ypaBHeHHii M HEPABEHCTB
Pa3/IM4YHbIMH CIIOCOOAMUY)

10 kiaace

PaunonanbHble ypaBHEHUS, CUCTEMbl HEJIMHEHHBIX YPaBHEHUH,
UppalMOHATIbHbIE YPABHEHMSI U UX CUCTEMbl, TPUTOHOMETPUUYECKHE YpaBHEHHS,
HecTaHJapTHbIE YPaBHEHHUS, 1ieJIble palluOHAIbHbIE HEPABEHCTBA U UX CUCTEMBI,
IpoOHO — pallHOHATIbHbIE HEPABEHCTBA U MX CUCTEMbI, HEPABEHCTBA C
MOJYNISIMH, TPHTOHOMETPUUECKHE HEPABEHCTBA U UX CUCTEMBI, 3a/1a4H C
rapaMeTpamH.



INNIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yyeOHoro mnpenmera «MaremMaTHKa» [OJKHO oOecrneynBaTh
JIOCTHKEHHE Ha YPOBHE CpeiHero oo1ero oopa3oBaHusi CeAYIOMUX THIYHOCTHBIX,
MeTalpeIMETHBIX U NIPeJIMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB:

JUYHOCTHBIE PE3YJIbTATBI

JIMnYHOCTHBIE pE3yNbTaThl OCBOEHHMsS IPOrpaMMbl Y4eOHOro mpeamera
«MareMaTuka» XxapaKkTepU3yHOTCH:

['paxxgaHckoe BOoCUTaHUE:

c(OpMUPOBAHHOCTBIO I'PAXAAHCKON MO3UIIMH 00yYarolerocss Kak akTHBHOIO
M OTBETCTBEHHOI'O 4YJIeHAa POCCHHMCKOro oOLIecTBa, MpeACTaBICHHEM O
MaTeMaTH4eCKMX OCHOBaX ()YHKIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHIA,
Npoueayp TIpaXkAaHCKOro obuiectBa (BBIOOpPHI, OMPOCHI W TIp.), YMEHHEM
B3aUMOJIEHCTBOBATh C COLMAJIBHBIMM HHCTHUTYTAMH B COOTBETCTBHH C HX
GYHKUMSIMH 1 Ha3HAYEHHEM.

[laTpuoTHUeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO POCCHMCKOM IpaskIaHCKOM UIEHTUYHOCTH, YBOKECHHS K
MPOILIOMY W HACTOSIIEMY POCCHHCKOH MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSM POCCUMCKHX MaTeMaTHKOB U POCCUHCKON MaTeMaTHYeCKOH IITKOJIbI,
K HCIOJIB30BAaHUIO ITHX [OCTH)KEHHUH B JIPYrHX HayKaX, TEeXHOJIOTHAX, chepax

9KOHOMHKH.
JIyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:
OCO3HaHUEM JIyXOBHBIX LEHHOCTEMN POCCUHCKOTO Hapo/a,

c(hOpMHUPOBAHHOCTBID ~ HPABCTBEHHOTO  CO3HAHWS, OJTUYECKOrO  TOBEICHUS,
CBSI3aHHOTO C TIPAKTHYECKUM NMPUMEHEHHUEM NOCTH)KEHHH HAYKH U JIEITETbHOCTHIO
Y4€HOro; OCO3HaHUEM JIMYHOTO BKJIa/la B MOCTPOEHUE YCTOWYHUBOTO OyayILEro.

DcTeTHYeCKOe BOCIIUTAHHE:

3CTETHYECKHM OTHOIIEHHEM K MHPY, BKJIIOYas 3CTETHKY MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peLIeHHH, paccyXIeHuid;
BOCIIPUUMYHBOCTBIO K MAaTEMATHYECKHUM acleKTaM pa3JIMYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHHE:

cOPMUPOBAHHOCTBIO YMEHMS [PUMEHATh MaTeMaTHYecKWe 3HaHusl B
MHTEpecax 3/I0pOBOro U Ge30macHOro odpasa XKU3HU, OTBETCTBEHHOIO OTHOLLIECHHSI
K CBOEMY 3I0POBBIO (370pOBO€ NMUTaHHe, cOATaHCHUPOBAHHBIA PEKUM 3aHATHHA M

OTIbIXA, peryJsipHas ¢uznyeckas aKTHUBHOCTH); buznyecKoro
COBEpIICHCTBOBAHHS, npu 3aHATHAX CMIOPTUBHO-03/I0POBUTEILHOM
NeSITeIbHOCTBIO.

TpynoBoe BocruTaHue:



FOTOBHOCTBIO K TPYJY, OCO3HAHWEM LEHHOCTH TPYIOTIOOHS, WHTEPECOM K
pasMuHbIM  cepaM  NpodeCcCHOHANBHOH  JAESATENbHOCTH, CBA3aHHBIM  C
MaTeMaTHKOH M €€ NPUIIOKEHHUSIMH, YMEHHEM COBEpILATh OCO3HAHHLIM BHIOOD
Oynymed mnpodeccM W pealM30BbIBATH COOCTBEHHBIE KH3HEHHBIE IJIaHbI;
FOTOBHOCTBIO M  CIIOCOOHOCTBIO K MareMaTH4ecKoMy O0pa3oBaHUIO |
caM000pa30BaHUI0 Ha IPOTSDKEHUH BCEH JKHM3HM, TOTOBHOCTBIO K AKTHBHOMY
YYacTHIO B PEelICHUU MPaKTHUECKHX 3a7a4 MaTeMaTU4YeCKOi HalpaBIeHHOCTH.

DKOJIOrMYECKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTBIO 3KOJOIMYECKOH KYJbTYPbI, NMOHUMaHHEM BJIHSHUS
COLIMATBHO-9KOHOMHYECKHX MPOIIECCOB HA COCTOSIHHE TIPHPOIHON H COLMAIBHOMN
Cpellbl, OCO3HaHHEeM IJI00aJBHOr0  XapakTepa JKOJOTMYEeCKHX IpodJeMm;
OpHEHTalliell Ha TPUMEHEHHE MaTeMaTHYeCKHUX 3HaHUU JUIsl pelleHHs 3a/ad B
0o0JacTH OKpYJKalollle cpenpl, IJIAHUPOBAHMS TIOCTYNKOB K OLEHKH UX
BO3MOJKHBIX IMOCJIEICTBHI JII OKPYIKAIOIIEH CpeJibl.

LleHHOCTH HAYYHOTO ITO3HAHHS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKd W  OOILECTBEHHOH TIPaKTHKH, [OHUMaHHEM
MaTeMaTH4YeCKOW HayKh Kak cdepbl 4YeIOBEeUeCKOH OesiTeIbHOCTH, ATaloB eé
pa3BUTUS W 3HAYUMOCTH I Pa3BUTHS LMBMUIM3ALMHK; OBJIAJCHUEM S3BIKOM
MaTeMaTHKH M MaTreMaTH4YeCKOH KyJbTYpOH Kak CpEeJACTBOM ITO3HAHMS MHpa;
FOTOBHOCTBIO OCYIIECTBJISATh IPOEKTHYIO M HCCJIEI0BATENIbCKYIO JeSTelbHOCTh
WH/IMBHIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJbTATBI

MeranpeaMeTHbIE Pe3yJlbTaThl OCBOEHHUS I[POrpaMMbl y4eOHOro npeamera
«MatemaTuka» XapaKTepU3yloTCs OBJIaJIEHUEM YHHMBEPCaJIbHBIMU
HO3HABAMENbHBIMU  OCUCMBUAMY, — VHUBEPCANbHOIMU — KOMMYHUKAMUEHBLMU
Oeticmeuamu, YHUBEPCANbHLIMU Pe2YISIMUSHLIMU OetiCMEUAMU.

1)  Vuusepcanenvie — nosmagamenvHvle  Oelicmeus, — obecneuusaom
popmuposarue 06az306bIX KOSHUMUBHLIX HNPOYEcco8 obydalowuxcs (oceoeHue
Memodo8  NO3HAHUSL — OKPYJHCAOWe20  Mupa,  NpUMEHeHUue  N02UYECKIUX,
UCCIe08AMENbCKUX Onepayull, yMeHuti pabomams ¢ uHgopmayuen).

ba3oBble ToruYecKue JeHCTBUS:

e BBIABJIATH U XapaKTEPH30BaTh CYLLECTBEHHbIE IIPU3HAKM MaTEeMaTHUYECKUX
OOBEKTOB, IOHATHH, OTHOIIEHWH MeX1y MOHSATHSIMH; (HOpMYIHpOBaTh
onpejieNIeHHs]  TOHATUH; yCTaHABIMBATH  CYIIECTBEHHBIH  IMPH3HAK
KiIacCH(DHUKAIMH, OCHOBaHUS JUIsi O0OOILIEHUS M CpaBHEHMs, KPUTEPHH
TIPOBOJINMOTO aHalIM3a;



BOCIIPUHUMATh, (OpMYyIMpOBaThb M  MPeoOpPa3OBBIBATH  CYIKICHHS:
YTBEPAUTEIBHBIE W OTpHULIATEIbHBIE, €IWHWUYHBIE, YacTHblE U OOIHEe;
YCIIOBHBIE;

BBIAB/IATE ~ MaTeéMaTH4YeCcKHMe  3aKOHOMEPHOCTH,  B3aUMOCBSI3H W
NpoTHBOpe4Yusl B (akrax, NaHHBIX, HAOMIOAEHUSX U YTBEPIKIAEHUSX;
npennaraTb  KpUTEPHMM  JUISL  BBISIBJEHUsI  3aKOHOMEPHOCTEH W
[IPOTUBOPEYHH;

JlenaTh BBIBObl € MCIOJIb30BaHWEM 3aKOHOB JIOTHKH, IEIYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUeHUH, YMO3aKIFOUSHHH 110 aHAJIOTHH;
POBOIUTH CaMOCTOSITEJILHO Jl0Ka3aTeslbCTBa MaTeMaTHYeCKHX
YTBEP)KJIEHUH (IIpsIMBle M OT NMPOTHBHOTO), BEICTPAWBATh apryMEHTAllHIO,
NPUBOAUTL TIPUMEPBl U KOHTPIPHUMEpPBI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HHUS U BBIBOJbI;

BbIOMpaTh crocod pemieHHs y4yeOHOM 3amaud (CpaBHHBATh HECKOJIBKO
BAPUMAHTOB pellleHus, BBIOMpaTh HaubosIee MOAXOMSILIMH C Y4YETOM
CaMOCTOSITEJIbHO BbIJEJICHHBIX KPUTEPUEB).

bazoBrie UCClIe10BaTe/IbCKUE IEHCTBUS:

UCII0JIB30BATh BOIPOCH! KaK HMCCAENOBATENbCKUHA MHCTPYMEHT TIO3HAHHS;
(GopMyTHpOBaTh BOIMPOCH], (DUKCHpYIOLIHE MPOTHBOpEYHE, MpodIeMy,
yCTaHaBIMBaTb  MCKOMO€ H  JaHHOe, (OpPMHpPOBaTh  THUIIOTE3Y,
apryMeHTUPOBATh CBOIO MO3HUIIMIO, MHEHHE;

POBOJUTH CaMOCTOSITEIBHO CIUTAaHUPOBAaHHbBIN 9KCIEPUMEHT,
HCClIeJOBaHWE IO YCTAaHOBJIEHHIO OCOOEHHOCTe MaTeMaTHUYeCKOro
o0BbeKTa, SBJIEHHMs, IIpollecca, BBISIBICHHUIO 3aBHCUMOCTEH  Mexty
00BEKTaMHU, SIBJICHUSIMH, IPOIIECCaMHU;

CaMOCTOSTENbHO GOPMYIUPOBATH OOOOIIEHHS U BBIBOJIBI IO pe3ysIbTaTaM
NPOBENEHHOIO HAOIIOJEHUs, UCCIEI0OBaHUs, OLEHUBATh JOCTOBEPHOCTh
MOJyYeHHBIX pPe3yJIbTATOB, BBIBOJIOB U 0000IIEHHUI;

IPOrHO3UPOBAaTL BO3MOJXKHOE pa3BUTHE IIpoliecca, a TaK¥kKe BbIABUraTh
IIPEATNOIO0KEHHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanuei:

BBISBIIATE AePUUUTHl MHPOPMALMK, NaHHBIX, HEOOXOAUMBIX HJis OTBETa
Ha BOIPOC M JJIs PELIEeHUs 3a1a4u;

BbIOMpaTh  MHPOPMALMIO M3  MCTOYHUKOB  PA3jIMUHBIX  THIIOB,
aHaJIM3MpOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATE MHOOPMALIHIO
pa3IMYHBIX BUJOB U (DOPM IIPEACTABICHHUS;

CTPYKTYPHPOBaTh MH(POPMAIIHIO, MPEICTABIATE €€ B pa3IHYHbBIX (opMax,
WTIOCTPUPOBATH rpaduueckH;



2)

OLICHUBATh HaJEKHOCTh uH(popmMalu o CaMOCTOSITENILHO
c(hOpMYJIUPOBAHHBIM KPUTEPHSIM.
Yuueepcanvnvie  kKommynuxkamueHnole  Oelicmeus,  obecneyueaiom

chopMupoBaHHOCMb COYUANHBIX HABIKOE 0OYUAKOUIUXCAL.
Obwenue:

BOCIIpUHUMATeL U  (GOPMYJIUPOBATH CYXAEHHS B COOTBETCTBHH C
YCJIOBHMSMH H LIeJSIMH OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIP&XKAaTh CBOKO
TOYKY 3PEHMsI B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh IIOSCHEHHUS IIO
XOJly pelleHus 3a/l1a4yl, KOMMEHTHPOBATh MTOTYYeHHBIH pe3yibTaT;

B X0zie 00CYXIeHUs 3a/1aBaTh BOMPOCHI 10 CYLIECTBY 00CYKIaeMOH TEMBI,
npobneMsl, pelraeMoi 3aJaun, BEICKA3bIBATh UICH, HAlleJEHHbIE HA TTOMCK
pELeHUs; COINOCTaBJATh CBOM CYXKACGHHMS C CYXICHHSIMH JApPYTUX
Y4aCTHUKOB AMajora, o0OHapy»KHBaTh pa3ld4yhe U CXOACTBO MO3MIIHMH; B
KOPPeKTHOH (hopme (hOpMyIHpOBaTh pa3HOTIIACHsl, CBOM BO3PAKESHHS,
NpPeNCTaBlIsATh  pe3yibTaTbl  pEUleHMs  3aJayd,  OSKCIIePUMEHTa,
UCCIIEJOBaHUs,  IPOEKTa;  CaMOCTOSTENBHO  BbIOMpath  dopmar
BBICTYIIJIEHHUS C YYETOM 3a7a4 [Ipe3eHTalluHd U 0COOEHHOCTEH ay IMTOPHH.

CoTpyaHUYECTBO:

3)

NOHMMAaTb M HCHOJIb30BaTh  MpEeUMYylllecTBa  KOMaHJHOH U
UHAUBHYaJIbHON paboThl IIpU pelleHrr yYeOHbIX 3a7a4; TPUHUMATh LieJb
COBMECTHOM JesTeNbHOCTH, IIJJaHUPOBAaTh OpPraHM3alMI COBMECTHOI
paboThl, pacnpeeasTh BUIbI paboT, JOroBapuBaThCs, 00CYKAATh MPOLECC
1 pe3ysbTar paboThl; 000011aTh MHEHHUS] HECKOJIBKHUX JIIO/IeH;
y4acTBOBAaTh B IPYMIOBBIX (hopMmax paboTel (00CyxkaeHUs, 0OMEH MHEHHH,
«MO3rOBbl€ IITYPMbl» W MHBIE); BBIMOJHATH CBOK 4YacThb padOTBl H
KOOPAMHUPOBaTh CBOM [JEHCTBUS C JpPYTMMH 4YJI€HaMH KOMaH/Ibl,
OLICHMBATh Ka4yeCTBO CBOErO BKJIajJa B OOIIMHM MPOIYKT IO KPUTEPHSIM,
copMyJIMPOBaHHBIM Y4aCTHHKaMHU B3aUMOJICHCTBHS.

Vuueepcanenvie  pezynamusnvie  Oeticmeus, obecnevusaiom

qbopMupoeaHue CMbLCNIO6BIX VCAHOBOK U HCUSHEHHBIX HABLIKOE JTUUHOCHIU.

CaMOOpTaHHBaL{HS{Z

COCTaBJIATH ILJIaH, aJITOPUTM PEILICHUA 3a1a4H, BbI6HpaTB cnoco0d PELICHHA C

y4ETOM MMEIOILIHUXCSl peCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHPOBATh BAPHAHThI PELICHUH ¢ YYETOM HOBOM MH(POPMALIUH.
CaMOKOHTpPOJIb:

BJIaJECTh HaBBIKAMH 10o3HaBaTeILHON pe(bJIEKCI/II/I KaKk OCO3HaHHA
COBEpLIaACMbIX JIGMCTBUM M MBICIMTEIbHBIX IIpOLECCOB, HX PE3YJILTATOBRB,
BJIaJACTb criocobaMu CaMOIIpOBEPKH, CaAMOKOHTPOJISI  IIpolecca |
pe3yiibTaTa pellIeHHA MaTeMaTU4eCKOM 3aJaqdu,



e MNPEABHJCTb TPYAHOCTH, KOTOPblE MOTYT BO3HHKHYTh MPH pEIUEeHHH
3alayd, BHOCHTb KOPPEKTHBBI B [ESTEIHHOCTH HAa OCHOBE HOBBIX
OOCTOSATENbCTB, NaHHBIX, HAHAEHHBIX OLINOOK, BBISBIEHHBIX TPYIHOCTE;

e OLEHMBATH COOTBETCTBME pe3yJbTaTa IeJId M YCIOBHUAM, OOBSICHSTH
MPUYHHBI JIOCTHIXKEHHUS! WM HEJOCTHXXEHHUS Pe3yJIbTaTOB HEeATEeNILHOCTH,
HaXOJIUTh OLIUOKY, AaBaTh OLEHKY ITPHOOPETEHHOMY OTIBITY.

IIPEAMETHBIE PE3YJIbTATbI

Ocsoenune yuebHOro kypca «Anrebpa v Havyajla MaTeMaTHUYE€CKOTO aHalli3a»
Ha YpPOBHE CpelHero oOIiero oOpa3oBaHUs AOHKHO 00ecleunBaTh IOCTHIKEHHE
CJIEYIOIIMX NIPEAMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaTOB:

10 KJIACC

Yuci1a H BLIYHCICHHSA

OnepupoBaTh [MOHATHAMH: palUOHAIbHOE W JEHCTBUTEIBLHOE YUCIIO,
OOBIKHOBEHHAs U JIECATHYHAs APOOB, IPOLEHTHI.

BpINoaHATE  apMMETHYECKHE  ONepallud ¢ pPalMOHAJIbHbIMH U
NEeHCTBUTENILHBIMYA YHUCIIAMH.

BeInonHATe npuONKHKEHHBIE BBHIUMCIEHHUS, UCIIONB3YS NIPaBUiIa OKPYTJICHHS,
NeN1aTh IPUKUIKY U OLEHKY pe3yJibTaTa BhIYUCIECHUH.

OnepupoBaTh NOHATHSMM: CTENEHb C LEJBIM [OKa3aTeleM; CTaHJapTHas
dopmMa 3amucu JEHCTBUTENBHOIO YHUCIA, KOpEHb HATypaJlbHOH CTeleHH;
UCII0JIb30BaTh MOAXOIALLYIO (GOPMY 3alIMCH JeHCTBUTEIbHBIX YUCEI JUls PELIeHHUs
IIPAKTHYECKHX 3a/1a4 U NPEJCTaBICHUS JaHHbIX.

OnepupoBaTb NOHATHAMHU: CHHYC, KOCUHYC M TaHT€HC IIPOH3BOJBHOrO YIa;
UCTIONB30BATh 3alIMCh IIPOM3BOJIBHOIO YIila Yepe3 00paTHbIe TPUTOHOMETPHUYECKUE
bYyHKUMH.

YpaBHeHHsI H HEpaBeHCTBA

OnepupoBaTb NOHSATHSAMU: TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO; IIEJIOE,
panKroHalIbHOE, UPPALIMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPHIOHOMETPHYECKOE
ypaBHEHHE;

Beinonsate npeodpa3oBaHus TPUTOHOMETPHYECKHMX BBIP@KEHUH M peluaThb
TPUTOHOMETPHUYECKHE YPABHEHHS.

BeinonuATe npeobpazoBaHus LebIX, PaUMOHANBHBIX M HpPpalMOHAIbHBIX
BBIDQXKEHUHM W  pellaTb OCHOBHBIE  THIBI  LEJNBIX, pPalUMOHAIBHBEIX H
UppalMOHAJIHBIX YPABHEHHH U HEPaBEHCTB.

[IpUMeHATh YpaBHEHHMs M HEPABEHCTBA I PELIEHUS MaTeMaTHYECKUX 3a1a4
¥ 3a/1a4 U3 pa3IMuHbIX o0JacTeil HayKu U peajlbHOM KU3HH.



MopnenupoBath peajibHble CHUTyallMd Ha sI3BIKE aireOpbl, COCTaBJISThH
BLID@KEHHS, YPaBHEHHs, HEpPaBeHCTBAa M0 YCJIOBHMIO 3aJa4H, HCCIEN0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BaHUEM allnaparta ajareopsl.

POyHkuuu 1 rpapuku

OnepupoBaTh MOHATUSAMH: (QYHKIMs, CIOCOObI 3a/laHusi (PYHKIUH, 00J1aCTh
ONpele/IeHuss U MHOXECTBO 3HaudeHWH (GYHKUHH, Tpaduk QYHKIHH, B3aWMHO
oOpaTHble (PYHKLIMH.

OnepupoBaTh TMOHATHUAMM: YETHOCTH M HEYETHOCTh (DYHKUMH, HYIH
(byHKUMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpadguky GyHKIUM TSI pellleHUs] ypaBHEHHH.

Crpouts M 4MTaTh rpa@uKu JUHEHHOH (QYHKUMH, KBAAPAaTHYHOH (YHKIHH,
CTerneHHON (PYHKILUHU C IeJIbIM [TOKa3aTelIeM.

Wcnone3oBaTek rpadukd QyHKUME U1 WMCCIENOBAaHUS TPOLIECCOB U
3aBHCUMOCTEH MPH PELICHUHU 3a]a4 M3 JPYTrux y4yeOHbIX MpEeAMETOB W peaybHOM
’KU3HH; BEIpAKaTh GOPMyJIaMH 3aBUCHUMOCTH MEX/Iy BEJIMYHHAMH.

Hauvana maTtemaTHYeCKOro aHajau3a

OnepupoBaTh MNOHATHUAMU: IIOCIEIOBATENBHOCTh, apHpMeTHUYecKas U
reOMeTpUYeCcKas IPOrpeCcCHH.

OnepupoBarh MNOHATHSIMM: OecKOHEYHO YOBIBAarOIIasi TreoMeTpUYecKas
nporpeccus, cyMmma 6ecKoHeuHO yObIBaroled reoMeTpUiecKOi porpeccuu.

3a/1aBarh M0CIe0BATEIbHOCTH Pa3IMYHBIMU CII0COOAMH.

Hcnonp30BaTh cBOMCTBA MOCIEA0BATEIBHOCTEH M NIPOTPECcCU sl pelIeHHs
pealbHbIX 3a/1a4 [PUKJIAHOIO XapakKTepa.

MHozkecTBa H JIOTHKA

OnepupoBarh MOHATHAMH: MHOXECTBO, ONIEPALIMH HAJl MHOXKECTBAMH.

Hcnonb3oBarh  TEOPETUKO-MHOKECTBEHHBIA — ammapaTr Uil OMUCAHUS
peaJIbHbIX IIPOLIECCOB M SIBJIEHWH, NMpPU pPElIeHHM 3a1ady M3 APYruxX YyueOHBIX
IPEIMETOB.

OnepupoBarb  MOHATHSMH:  ONpEJEJIEHHE, TeopeMa,  CIeACTBHUE,
N0Ka3aTelbCTBO.

11 KJIACC

Yucia 1 BLIYHCIEHHS

OrepupoBaTh TMOHSTHSIMH: HATypalbHOE, LEeJIoe YHCIIO; HCIOJIb30BaTh
TIPU3HAKK JETAMOCTH LIeJIBIX YHCEN, pa3iodKeHHe YMCIa Ha MPOCThle MHOXKHUTEIH
IUIsl pelueHus 3a1ay.

OnepupoBaTh IMMOHATHEM: CTEMEHb C PAIIMOHATIBHBIM TOKa3aTeseM.

OnepupoBarTh MOHATHSAMH: JIOrapu(pM YHUCNa, JEeCATUYHBIE M HaTypallbHble
J0Tapu(pMBL.



YpaBHeHus1 1 HepaBeHCTBa

[IpumensaTe  CBOHCTBAa cTemeHM 1nsl  Npeo0pa3oBaHMs — BEIPAXKEHMN;
ONepUpOBaTh IMOHATUSMHU: IOKA3aTeIbHOE YPaBHEHHWE M HEpPaBeHCTBO; pelaTh
OCHOBHBIE THIIbI [TI0KA3aTEJIbHBIX YPaBHEHHH H HEPABEHCTB.

BeinonHATe  npeoOpa3oBaHMsl BBIPOXEHHMH, COJepIKallMX Jorapu(Msbl;
ONEpPHPOBATH MMOHATHAMU: Jorapu(MUYEcKoe ypaBHEHHE U HEPaBEHCTBO; pelIaTh
OCHOBHBIE THIIBI JIOrapU(PMUIECKUX YPaBHEHHUH U HEPABEHCTB.

HaxoauTs pelieHus npocTeHnx TPUrOHOMETPHYECKHX HEPABEHCTB.

OmnepupoBarh MMOHATUSIMHU: CHUCTEMa JIMHEHHBIX ypaBHEHHH M e€ pelleHHe;
WCIIOJIB30BAaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM U1l pELLIEHUS ITPAKTUYECKHX 3a1ad.

HaxoauTh perieHuss npocTeruux CUCTEM M COBOKYITHOCTEM pallMOHaJIbHBIX
YpaBHEHUH U HEPABEHCTB.

MopnenupoBars peajpHble CUTYallMH Ha SI3bIKe airedpbl, COCTABISTH
BBIDAKEHMUs, YpPaBHEHHUs, HEpaBeHCTBA M CHUCTEMBI I[I0 YCIOBHUIO 3ajayH,
HCCIIe10BaTh MOCTPOEHHBIE MOJIEJH C UCIIOJb30BAHUEM anmapara ajareopsl.

DOyHKUHH H TpadUKH

OnepupoBaTh MNOHATHSAMU: INepHOAMYECKas  (QYHKOHS, POMEKYTKH
MOHOTOHHOCTH (YHKLHUHM, TOYKH OKcTpeMyMa GYHKIMH, HauOonbllee U
HauMEeHblllee 3HayeHusi (YHKLUMM Ha TM[POMEKYTKe; HCIONIb30BaTh HX JUIs
uccie0BaHus QyHKUMH, 331aHHOM rpa(uKoM.

OnepupoBarh MOHATHAMM: Tpa@UKd IOKa3aTelbHOH, JIOrapupMHUECKOH H
TPUTOHOMETPUYECKUX (DYHKLIMH; M300paxkaTh UX HAa KOOPAMHATHOM IUIOCKOCTH H
HCIO0JIb30BATh /715l pEUICHUs YpaBHEHUH U HEpPaBEHCTB.

M3o0paxarb Ha KOOPJMHATHOM IJIOCKOCTH Ipa(uKu JUHEHHBIX ypaBHEHUH
U MCIOJIb30BATh UX IS PELIeHHs] CUCTEMBI IMHEHHBIX YPABHEHHUH.

Ucnonb3oBare rpapukd (QYHKUHH A0 MCCleJOBaHUS IMPOLIECCOB U
3aBUCUMOCTEN U3 APYTrUX YUeOHBIX JUCLIUIUIHH.

Hauaja MaTeMaTH4YeCKOro anajausa

OnepupoBaTh NMOHATHAMM: HENPEpPBIBHAS (DYHKIUS; MPOU3BOJAHAS (DYHKIIMH;
HCIOJIB30BaTh Nr€OMETPUIECKHI U (DU3HMYECKHIT CMBICI IIPOU3BOIHOM ISl pelIeHUsI
3a/1ay.

HaxoauTh Npou3BOHbIE 3JIEMEHTAPHBIX (DYHKIIMM, BEIUUCIIATh POM3BOAHbBIE
CYMMBI, POU3BEACHUS, HACTHOTO (DYHKIIHHA.

Hcnonbs30BaTh MPOU3BOJAHYIO JUISl HCCIEA0BaHUS (DYHKIIMA HA MOHOTOHHOCTD
M 9KCTPEMYMBI, IPAMEHSTh Pe3yJIbTaThl HCCIEA0BaHUS K IIOCTPOCHUIO rpauKOB.

Hcronbs30BaTh MPOU3BOJHYIO IS HAXOXK/JIEHHs HAWIIYYIIero peLIeHHUs] B
MPUKIIaJHBIX, B TOM YMCJI€ COLIMAIbHO-9KOHOMUUYECKHUX, 3a/1a4ax.

OnepupoBarh MOHATHSIMM: IepBOOOpasHas M HHTerpajl; IOHMMAaTb
reOMeTPUYECKHH U (PU3UYECKUH CMBICI HHTEerpaa.



Haxonute nepBooOpa3Hble aneMeHTapHbIX (DYHKUUH; BBIYUCIATH HHTEIpall
no popmyne Hetorona—JleitOuuua.

Pemate nmpukiagHele 3agauyd, B TOM YHCIE COLUUATBHO-3KOHOMHYECKOIO U
¢u3nyecKoro xapakrepa, CpeICTBaMH MaTeMaTHYeCKOro aHallu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanne pa3aesioB H Tem
n/n | mporpamMmel
|
MHoxecTBa pallMOHAIBHBIX U
1 JIEHCTBUTENIBHBIX yKcel. PaninonaibHeie
| YpaBHEHHS U HEpaBEHCTBA
5 { Oyukumu ¥ rpaduku. CTeneHs ¢ 1eTbIM
nokKasaresemM
3 ApudmeTnueckuii KOpeHb N—OH CTEIICHH.
HppanmonanbHble ypaBHEHHS U HEPABEHCTBA
DopMyITBI
4 TpuroHoMeTpHu. T puronomerpuueckue
ypaBHEHUS
5 IlocnenoBaTeIbHOCTH U IPOIPECCHH
6 Penenne ypaBHeHUH U HEPaBEHCTB
pa3IHYHbIMH CIIOCOOAMH.
7 [ToBTOpenune, 06001mEeHHe, cHCTEMaTH3AIHS

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

3HAHUH

KoauvecTBo yacon

|
Bceero ‘
1

14

18

22

KonTpoabHbie
paboTsI

IIpakTHueckue
padoThbI

JIeKTPOHHBbIE
(undposbie)

obOpa3zoBaTeJbHbIE

pecypesl

bubnuoreka [IOK

bubsnoreka LHTOK

bubnuoreka LIOK

bubnuoreka 11OK

Bubnuoreka [{OK

bubnuoreka [TOK

bubtnuoreka [1OK




11 KJIACC

Ne
n/n

HanmenoBanue pa3/jie/ioB H TeM
HPOrpaMMbl

CrerneHb ¢ pallHOHAILHBIM T0Ka3aTeJIeM.
[Tokazatenbnas dynkius. Ilokazareabhbie
YPaBHEHHS! H HEPABEHCTRA

Jlorapudmuyeckast QyHKIIHSL.
JlorapudpMuyeckne ypaBHeHHS H
HEPABEHCTBA

Tpuronomerpuueckue GpyHKIIHU U HX
rpauxu. Tpuronomerpuueckue
HEpaBCHCTBA

ITponsBoanas. [Ipumenenne npou3BoIHON

Wurerpan u ero npumMeHeHus

HarypanbHbIe U 1ielbie yhciia

IToBTOpeHue, o0obmenue, cucTeMaTH3aIIUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bceero

102

KoaunaecrBo yacos

Kourpoasubie |
padoTsI

IlpakTHueckne

padoThI

bubnuoreka LIOK

JIEKTPOHHBIE

(uudposbie)
oOpa3oBaTe/bHbIE

pecypcbl

butnunorexa LIOK

bubanoreka 1JOK

butnuoreka LIOK

bubnuoreka [IOK
bubnuoreka LIOK
bubnunoreka [JOK

bubnmoreka LIOK




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA30BATEJIBHOTI'O ITPOLECCA
OBABATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHHUKA

e Maremaruka: anredpa u Ha4yajla MaTeMaTUYECKOro aHaau3a, TeOMeTpUsl.
Anrebpa u Hauana matemaTuveckoro aHanuza, 10-11 kiaccel/ AauMoB
[1.A., Konsirun FO.M., TkaueBa M.B. u apyrue, AkuunoHepHoe o611ecTBo
«MzparenscrBo «lIpocBelienue»

METOJUYECKHE MATEPHAJIBI JJIS1 YUYUTEJIS

e Maremaruka: agredpa U Hauyajla MAaTEMATHYECKOTO aHaIH3a, FEOMETPHS.
Anredpa u Hayasia MaTeMaTH4ecKoro aHanusa, 10-11 knaccel/ AnTuMoB
HI.A., Konsirun FO.M., Tkauea M.B. u npyrue, AKmnonepHoe o01IecTBO
«HsnarenbcrBo «lIpocselienue»

e Hayuuce pewars ypaBHenus/ Dnyapa banassa/ uznarensctso ®eHukc.

e Hepasencrna B 3ananusx EI'3/ A.P.Ps3anoBckuit/ uznarenscteo BAKO
(pexomenioato GI'OC)

e Meroauueckue NOCOOUS U JUJIAKTUYECKUE MAaTepUaJibl, PEKOMEHAOBaHHbIE

OI'OC.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnuoteka [JOK



