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INOACHUTEJIBHASA 3AITMCKA

Pabouas nporpamma ydeOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» 0a30BOTO YPOBHS
s oOywatommmxest 10 —11  kmaccoB paspaborana Ha ocHoBe @enepaibHOrO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CPEAHETO 001Iero 00pa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUIA,
IPEeIbsBIAEMBIX K MaTeMaTH4YEeCKOMY OOpa3oBaHMIO, M TpajulUi poccuiickoro obpa3zoBaHus. Peanusarus
nporpaMMbl  0OECIIEUMBACT OBJAJEHUE KIIIOYEBBIMH KOMIIETCHIMSMH, COCTABISIOIIUMH OCHOBY  JUIS
CaMOpPA3BUTUSI M  HENPEpPhIBHOTO 00pa3oBaHUs, LEJIOCTHOCTh  OOMIEKYJIbTYPHOTO, JHUYHOCTHOTO H
[I03HABATEIBHOTO Pa3BUTHSI IMUHOCTH 00YYaIOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa M Havajga MaTeMaTH4ECKOIO aHalIM3a» SBISIETCS OJHMM M3 HauOoJjiee 3HAYMMBIX B
IIporpamMMe CTapIlei MIKOJIbI, OCKOIbKY, C OJHOW CTOPOHBI, OH 00ecleYrBaeT MHCTPYMEHTAIbHYIO 0a3y AJs
M3YyYEHUS BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JIPyroil CTOPOHBI, POPMUPYET JIOTHUYECKOE U aOCTPaKTHOE
MBIIUICHHE y4YalllUXcsd Ha YPOBHE, HEOOXOIMMOM MJIsi OCBOCHHUS KypCOB MH(OPMATUKH, OOIIECTBO3HAHMS,
UCTOpUH, CIOBECHOCTHM. B paMmkax [IaHHOro Kypca YydalMecs OBJIAJACBAIOT YHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOW HayKH, KOTOpasi (OpMyIMPYET CBOU IOCTUKEHHUS B MaTeMaTHYeCcKol opme.

Kypc anreOpbl 1 Hayal MaTeMaTHYECKOrO AaHAIM3a 3aKJIA[bIBAET OCHOBY JUISl YCIELIHOI'O OBJIAJCHUS
3aKOHaMHU (PU3MKHU, XUMUHU, OMOJIOTHH, TIOHUMAaHHsI OCHOBHBIX TEHIEHIIUN IKOHOMUKH U OOILLIECTBEHHON KU3HHU,
MIO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO
UCMOJIb30BaTh UX B IOBCEAHEBHOM *U3HU. B To)ke BpeMs oBlajeHUE aOCTPaKTHBIMU M JIOTHUECKH CTPOIMMHU
MaTEMaTUYEeCKUMHU KOHCTPYKLUMSIMH  pPa3BUBAa€T YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
WUCTHHHOCTh YTBEP)KICHHS, WCIOJIH30BAaTh 00OOIIEHHWE M KOHKPETH3alHIo, a0CTparupoBaHWE W aHAJIOTHIO,
dbopmMHpyeT KpeaTUBHOE U KPUTHYECKOE MbllUIeHHE. B xone m3yueHust anreOpbl U Hayajl MaTeMaTU4ecKOro
aHaJM3a B CTaplied IIKOJE ydalluecs II0JydaloT HOBBIM ONBIT pELICHWs NPUKIAIHBIX —3anad,
CaMOCTOSITEJIBHOTO  TIOCTPOEHUS MAaTEeMaTHMYECKUX MOJENEH pealbHbIX CHUTyallud M HHTEpIpETalyH
MIOJIyYE€HHBIX PELIECHUH, 3HAKOMSTCSI ¢ IPUMEPAMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJE, HAYKE U B
HCKYCCTBE, C BbIIAIOIMMUCSA MATEMAaTUYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

Kypc oOmagaer 3HaYMTEIbHBIM BOCHHUTATENBbHBIM IOTEHIMATIOM, KOTODPBIM peanu3yercs Kak uepes
yueOHbI MaTepHai, CoCOOCTBYIONIMNA (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMs, TaK M yepe3 CreHupUKy
y4eOHOM AESITeNbHOCTH, TPEOYIOLeH CaMOCTOSATENbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIbHON KOHIEHTPAlluU
BHHUMaHHUS U OTBETCTBEHHOCTH 3a MOJIyYE€HHBII pe3yybTar.

B ocHoBe MeToMKM 00ydeHus anredpe M HadajdaM MaTeMaTHYeCKOro aHalu3a JIEXKHT JeATeIbHOCTHBIN
IPUHIUN 00y4eHus.

CrpykTypa Kypca «Anrebpa M HayaJla MaTeMaTUYeCKOro aHalli3a» BKIIOYAET CJEIyIOLIUe
coJiepKaTelIbHO-MeToANueckne NuHUM: «Yucna u BbruMciIeHUs», «OYHKIMM U TpaQUKu», «YpaBHEHUS U
HepaBeHCTBa», «Hauana martemarnueckoro asanusza», «MHokecTBa M JIOTHKa». Bce OCHOBHBIE
COZIepKATEIbHO-METOJUUECKUE JINHUU M3y4yaroTcs Ha MNPOTSDKEHUM JIBYX JeT oOydeHHs B CTaplied MIKoJe,
€CTECTBEHHO JOIOJIHAS IpYr Jpyra U MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMU U paszienaMu. J[aHHbBIN Kypc
SBIIIETCS WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIMHSAET B ce0e coAepKaHHEe HECKOJIbKUX MaTeMaTHYeCKUX
JUCLUIUIMH: anrebpa, TPUTOHOMETPHUs, MaTeMaTHUECKUI aHau3, Teopus MHOXkecTB U Ap. Ilo mMepe Toro kak
yualiuecs OBJIaZIeBalOT BcE Oojee IIMPOKMM MaTeMaTH4YeCKHM ammaparoM, y HHX IOCIIe0BaTebHO
dbopMupyeTcsT U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJIelb peaJbHOM CHUTYyalluH,
MPUMEHSTh 3HaHUS, MOJIyYeHHBIE B Kypce «AnreOpa ¥ Hadajla MaTeMaTHYECKOrO aHalu3a», AJI pelIeHUs
CaMOCTOSITENIbHO C(POPMYJIIMPOBAaHHONW MaTeMaTHYeCKOH 3ajauu, a 3aTeM MHTEpIPETUPOBATh MOTY4YEHHBIN
pe3yJbTar.

CopepxarenpbHo-MeTOIMYeCKast JIMHUA «YHucina W BBIYUCIECHUS» 3aBepliaeT (OpMHUPOBAHHE HABBIKOB
UCIOJIb30BaHUs JEHCTBUTENBHBIX YHCEN, KOTOPOe ObLJI0 HAYaTO B OCHOBHOM 1kosie. B crapiieit mikone ocoboe
BHUMaHME yJensercss (OPMUPOBAHUIO TPOYHBIX BBIUMCIUTENBHBIX HABBIKOB, BKIIOYAIONUX B cels
UCMOJb30BAaHUE PA3TMYHBIX (OPM 3amucu ACUCTBUTEIBHOIO 4YHCIA, YMEHHE DALUOHAIbHO BBIOIHATDH



JNEUCTBUS C HUMH, JenaTb MPHUKUAKY, OLEHHMBaTh pe3yiapTaT. OOydaromuecs MOIy4ar0T HaBBIKU
NpUOIMKEHHBIX BBIUYMCIICHUH, BBIOJIHEHUS JCHCTBUH C 4YMCIaMH, 3allMCAHHBIMM B CTaHIapTHOH (opme,
HCIIOJIb30BAaHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKEHU.

JIuHus «YpaBHEHUS M HEPABEHCTBA» PeaIn3yeTcs Ha MPOTSHKEHUU BCEro oOydeHHs B cTapliel HIKoJe,
IIOCKOJIBKY B Ka)JIOM pa3jiesie IporpaMMbl IIPelyCMOTPEHO PELIeHne COOTBETCTBYIONIMX 3a1a4. O0ydaromuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAMM PELICHUS LENbIX, PalUOHAIbHBIX, UPPALMOHAIBHBIX, [10KA3aTEIbHBIX,
Jorapu(pMHUUECKUX M TPUTOHOMETPUUECKUX YPABHEHUH, HEPAaBEHCTB M HMX CUCTeM. [loiyueHHbIE yMEHUs
UCHOJb3YIOTCS TP MCCIIEOBaHUU (QYHKIMHA € MOMOIIBIO POU3BOJHOM, PEIIEHUU IPUKIIAJHBIX 3aJa4 U 3a1a4
Ha HaXOXKJCHHE HanOOJbIINX U HAaUMEHBbIIMX 3HadeHU! QyHKuuu. JlaHHas copepkaTesibHas JMHUS BKIHOYAET
B ceba Takxke (QOpMHpPOBAHME YMEHHH BBIIONHATH pacy€érbl 1Mo ¢GopMmysnaM, HpeoOpa3oBaHUS IIEIbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHMM, a TAK)KE BBIPAXKCHUH, COIEPKALLUX
crernneHM M Jorapu¢msel. brarogaps u3ydeHuro anreOpandeckoro marepuanga IMPOUCXOAUT JAajbHelliee
pa3sBUTHE AITOPUTMHUYECKOIO U aOCTPAKTHOIO MBIIUICHHS YYaluXcsi, GOPMUPYIOTCS HABBIKU AETYKTHBHBIX
paccyxaeHuid, paboTbl ¢ CUMBOJIBHBIMU (hOpMaMU, TPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE
paBeHCTB U HepaBeHCTB. AureOpa mpeiaraetT 3QQeKTUBHBIE MHCTPYMEHTHI U PEIICHHUS MPAKTHYECKUX U
€CTECTBCHHO-HAYYHBIX 3a/1a4, HalJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeTondeckas JUHUSA «DyHKIUM W rpaduKku» TECHO MeperieTaeTcss ¢ JApyruMHU
JIMHUSAMHU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3aJa€T MTOCIIEI0BATEIbHOCTh U3yUeHNs MaTepuaa. M3ydenne
CTETIEHHOH, MOKa3aTeIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPHUYECKUX (PYHKIUH, MX CBOMCTB M TpaduKOB,
UCMOJb30BaHUEe (YHKIMHA JUIsl pelIeHus 3aad U3 APYruxX y4eOHBIX HPEAMETOB U PEaTbHOM KH3HH TECHO
CBSI3aHO KaK ¢ MaTeMaTHMYECKUM aHAJIU30M, TaK U C pellleHUeM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom Gonbiioe
BHUMaHHE yjaeisercss (HOPMUPOBAHHIO YMEHHS BBIPaXKaTh (OPMYyJIaMU 3aBUCHMOCTH MEXAY Pa3INYHBIMH
BEJIMYMHAMH, HCCIEI0BATh MOJIYYeHHBbIE (DYHKIMH, CTPOUTH MX Tpaduku. Marepuan 3Tol coaepKaTelbHOMI
JIMHUM HaleJIEH Ha pa3BUTHE YMEHUI U HAaBBIKOB, MO3BOJIAIOIIUX BBIPAXKaTh 3aBUCUMOCTH MEKIY BEIMYMHAMU
B pasIn4HON (opme: aHanUTHYECKOl, rpaduyeckoil u cioBecHol. Ero usyuyenue cnocoOCTBYeT pa3BUTHUIO
AJITOPUTMUYECKOTO MBIIIJIEHHUS, CTIOCOOHOCTH K 000O0IIEHNIO M KOHKPETU3ALUH, HCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxarenpHas nuHUS «Hadana maremMaTtnyeckoro aHajin3a» IO3BOJIET CYILIECTBEHHO PacCIIMPUTH
Kpyr KaKk MaTeMaTMYeCKHX, TaK M NPUKIATHBIX 3a]ad, JOCTYIHBIX OOy4YarOUIMMCs, Y KOTOPBIX IMOSBISAETCS
BO3MOYKHOCTh HCCII€IOBaTh M CTPOMUTH TIpaduku (QyHKUUH, ONpenensTh WX HauOOJbIIME W HAUMEHbIIHNE
3HA4YEHUs1, BBIYUCIATH TUIOMAAN GUTYp U 0OBEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOpEHUs IpoleccoB. [lanHas
coJiepKaTesIbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOCHMS MAaTEMaTUYECKHX MOJEIIECH pealbHBIX
CUTyallui, HaXOXJACHUS HAWIYYIIero PEIICHHs B NPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX,
3ajjayax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYEeCKOTO aHajiM3a CIOCOOCTBYET DPAa3BUTHIO a0CTPAKTHOTO,
(opMaNbHO-IOTMYECKOTO M KPEaTHMBHOI'O MBbIIIJIEHUs, (GOPMUPOBAHUIO YMEHUHN Ppacro3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTUKHM B HayKe, TEXHHKe U HcKyccTBe. OOydaromuecs y3HAIOT O BBLAAIOIIMXCS pe3ysbTarax,
ITOJIyYEHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKH KaK HAyKH, U UX aBTOPax.

CopepxarenpHO-METOINYECKAsT JIMHUA «MHOXECTBa U JIOTHKa» B OCHOBHOM IIOCBSIICHA DJIEMEHTaM
TEOPUH MHOXKECTB. TE€OpPETUKO-MHOXKECTBEHHBIC IIPEACTABICHUSA IPOHU3BIBAIOT BECh KypC IIKOJBHOU
MaTeMaTHKHU U MpeAsiaraloT HanboJjiee YHUBEPCAJIbHBIN SI3bIK, 0ObEUHSIONINMI BCE pa3esibl MaTeMaTHUKU U €€
MIPUJIOKEHNH, OHU CBS3BIBAIOT Pa3Hble MATEMATHUYECKUE NUCLUIUIMHBI B eInHOe 1enoe. [loaTomy BaxHO 1ath
BO3MOKHOCTb IIKOJIBHUKY IIOHMMaTb TEOPETUKO-MHOXKECTBEHHBIN SA3BIK COBPEMEHHONW MAaTEeMaTUKU U
HCIIOJIB30BATh €0 JUIS BBIPAYKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa ¥ Hayaja MaTeMaTHYECKOrO0 aHalIM3a» IPHUCYTCTBYIOT TaKK€ OCHOBBI
MaTEeMaTHYeCKOro MOJEIMPOBaHMs, KOTOpble MPHU3BaHbI CHOPMHUPOBATH HABBIKM IOCTPOCHUS MoOjIEeH
peanbHBIX CHUTyallud, MCCIEIOBAHMS STHUX MOJENed ¢ IMOMOIIBIO ammapara ajreOpbl U MaTeMaTH4ecKOro
aHaJIM3a U UHTEPIPETALMM IIOJIYYEHHBIX pe3yibTaToB. Takue 3alaHus BIUIETEHBI B KaXKIbIH U3 Pa3/ciioB
IIPOrpaMMBl, ITOCKOJIBKY BECh MaTepuai Kypca HIMPOKO HCIIONb3YETCS JJIA PEIICHMs NMPUKIAIHbIX 3aaa4d. [Ipu
pElIeHNN peallbHbIX MPAaKTUYECKUX 3ajad ydalluecs pa3BUBAIOT HAOIIOJATENIbHOCTb, YMEHUE HaXOIUTh
3aKOHOMEPHOCTH, abCTparupoBaTbCs, MCMOIb30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MPOOIEMY.



JlesiTenbHOCTh 0 GOPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJAHBIX 337a4 OpraHU3yeTcs B MPOLIECCe U3YUCHUS
BCEX TeM Kypca «Airebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIHA3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yueOHOM miiaHe Ha M3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTH4YeCcKOro aHajiu3a Ha 0a30BOM YpOBHE
oTBoAMTCS 2 yaca B Hezenro B 10 kiacce u 3 yaca B Henenmo B 11 kiacce, Beero 3a Ba roga o0yuyenust — 170
9acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia U BBIYHCICHUSA

Panmonanshele uyncia. OObBIKHOBEHHBIE U JECSTUYHbIE APOOH, MPOLIEHTHI, OECKOHEUHbIE IEPUOANYECKHE
npobu. ApupMmeTnyecKre omnepanuy ¢ PandOHATBHBIMH YUCIAMH, MPEOOpPa30BaHUsI YHCIOBBIX BBIPAKECHUI.
[Ipumenenue apoOel M NMPOLEHTOB IS pElICHUs NPUKIATHBIX 33Ja4 M3 Pa3IU4HbIX OTpacieil 3HaHWH U
pEATBHOMN KU3HMU.

JlelicTBUTENnbHBIE YKcia. PalnyoHalbHble W UppalMOHAJbHBIE uucia. ApupMeTHYeCKHe OIepanuu c
JNCWCTBUTENFHBIMU 4HcIaMH. [IpuOIkEHHBIC BBIYMCIICHUS, TpPaBWIa OKPYTJICHUS, NPUKHUIKA W OICHKA
pe3yJibTaTa BEIYMCICHUMN.

Crenenb ¢ 1ienslM nokasareseM. CtanaapTHas Gopma 3alucy AeHCTBUTENBHOTO yncia. Mcnonp3oBanue
noaXoAsmel GopMbl 3amucH JEHCTBUTENBHBIX YUCEN JUISl PEIeHHs MPAKTUYECKUX 3aJad U NpPeICTaBICHUsS
JAHHbIX.

Apudmernueckuii KOpeHb HATypajdbHOM cTermeHW. JleHCTBHS C  apUpMETHYECKUMU KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHHYC M TaHT€HC 4YHUCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, ApKTAHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa u TOXK/IECTBEHHbIE TPEOOPa30BAHUS.

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPUYECKHE (HOPMYJIBL.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHne HepaBeHCTBAa. MeTo HHTEpBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanoOHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YpaBHEHUI.

IIpumeHeHNEe ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKMX 3aJad MU 3a7ad U3 Pa3IM4YHBIX
oOracTell HAyKU U peaJIbHOM JKHU3HU.

DyHKkUUH U rpaguKu

OyHK1us, crocoOsl 3ananus GyHkun. I'papux GyHkmmu. BzanmMuo oOpatHble GyHKIMH.

OObnacte ompeneneHuss M MHOXecTBO 3HaueHM ¢yHkuuu. Hymm ¢ysxoum.  IIpomexyTku
3HAKONOCTOAHCTBA. YETHBIE 1 HEUETHBIE PYHKIUH.

Crenennas ¢yHKIUS C HaTypaJbHBIM W IeNbIM ToKazaTeneMm. E€ cmoiictBa u rpaduk. CBolicTBa U
rpaduK KOpHS N-Oi CTENEHH.

Tpuronomerpuueckass OKpPY>XHOCTb, OIpEAEICHUE TPUTOHOMETPUUYECKUX (PYHKLUUH  YHCIOBOTO
apryMeHTa.

Hayana maTteMaTH4ecKOro aHajmsa

[TocnenoBarenbHOCTH, CIIOCOOBI 334aHNUS TIOCIE0BaTebHOCTE. MOHOTOHHBIE MTOCIEI0BATEILHOCTH.



ApudmeTrnueckas U TreoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromias reoMeTpudeckas
nporpeccusi. Cymma GeCKOHEUHO yOBIBaIOIEH reoMeTprudeckoii mporpeccuu. @opMyna CIOKHBIX MPOIICHTOB.
Hcnons3oBanue nporpeccuu Jyisi pelieHus: peayibHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omepauuu Haj MHoOKecTBamH. Jluarpammbl Oinepa—Benna. [IpuMmeHeHune TeopeTHKO-
MHOECTBEHHOTI'O arllapara Jyisi OKMCaHusl pealbHBIX MPOIIECCOB U SIBJICHUM, NMPU PEIICHUH 3aJlay U3 JAPYTUx
y4eOHBIX IPEAMETOB.

Omnpenenenue, Teopema, CieICTBUE, 10Ka3aTE€IbCTBO.

11 KJIACC

Yucia ¥ BBIYHCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Hakyu 1enMMOCTH LIETIBbIX YHACE.

Crenens ¢ pallMOHAIBHBIM MoKa3areneM. CBOWMCTBA CTETICHH.

Jlorapudm uncna. JlecATUUHBIE U HATYypAIbHBIC JIOTapU(PMBI.

YpaBHeHMsI M HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIIUX JIOTAPU(MBI.

[IpeoOpazoBanue BBIPAKEHHIA, COACPIKAIINX CTEIIEHH C PAIlMOHAIBHBIM MTOKA3aTEIICM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUU. PemieHue NpUKIAIHBIX 334a4 C MOMOIIBIO CHUCTEMbl JMHEHHBIX
YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne ypaBHEHHM, CHUCTEM M HEPABEHCTB K DPELICHUI0 MAaTEMATHYECKUX 3aJad M 3a1ad H3
pa3nuYHbIX 001acTe HAYKH U PEabHOM KU3HHU.

DOyHKUUH U rpaGuKu

Oynkuus. [lepuoanyeckne ¢yHkmun. IIpoMeXyTkKH MOHOTOHHOCTH (QYHKIMH. MaKCUMyMBI U
MUHUMYMBI GyHKIHMU. Haubonbiee 1 HauMeHbIlee 3HaueHNe QyHKIMH Ha IPOMEXKYTKE.

Tpuronomerpuueckre GyHKINH, UX CBOMCTBA U rpaUKH.

[TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB (GyHKUIUN IS pELICHUS] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKUMH [UIs HCCIEI0BaHMS MPOLECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3HUKAIOT MPH PEILICHUH 33]au U3 APYTHX YUeOHBIX TPEIMETOB U peabHON KHU3HH.

Hayana maTteMaTH4eCcKOro aHajmu3a

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

ITpouzBonnas ¢pynkuuu. ['eomerprueckuit 1 GU3NIECKUl CMBICIT TPOU3BOIHOM.

ITpou3zBosHbIe 3MeMeHTapHBIX QyHKIUI. POpMyIIbl HAXOKICHUS TPOU3BOIHOM CyMMBI, IPOU3BEICHUS U
4acTHOTO QyHKIUH.

[IpumeHneHne nTpou3BOAHON K MCCIeA0BaHNI0 (DYHKIIMH HAa MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHnue
HauOOJIBIIET0 U HAMMEHBIIETO 3HAUYCHHUs (PYHKIIUH HA OTPE3KeE.

[IpumeHeHne TPOM3BOJHOW Ui HAXOXKAECHUS HAWIYYIIEro pPElIeHWs B INPUKIAJHBIX 3a1adax, st
ompeielIeHUs] CKOPOCTH TMpoIiecca, 3aaHHOTO (GOPMYIION WK TpaPUKOM.

[TepBoobpaznas. Tabmauna nepBooOpasHbIX.

Wnterpan, ero reomerpudyeckuid u (usnyeckuil cMmbici. Beluncnenwe uHTErpana 1o ¢opmyiie
Herorona—IJleiibnuna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yue6HOrO nmpeamera «MaTemMaTukay J0JKHO 00eceyrBaTh JOCTHKEHNE Ha YPOBHE CPETHETO
obmiero o0Opa3oBaHMs CIEIYIONIMX JUYHOCTHBIX, METANpeAMETHBIX U MpPeIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MPOTrpaMMbl yueOHOro nmpeamMera « MaTeMaThKay XapakTepu3yTCs:

['paxxnmanckoe BocriuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK OOYYAIOIIErOCs KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
pOccUCKOro o0IIecTBa, MPEJCTABICHUEM O MaTeMAaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBJIEHHUH, MpOLEAyp TpaxJaHCKOoro obmiectBa (BBIOOPBL, OHNPOCHI M Mp.), YMEHHEM
B3aMMO/ICHICTBOBATh C COIMATBLHBIMUA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIMSIMU U HA3HAYCHUEM.

[TarpuoTnyeckoe BOCIUTAHKE:

c(OpPMHUPOBAHHOCTHIO POCCUICKOM Tpak1aHCKON UACHTUYHOCTH, YBKEHUS K MPOILIOMY U HACTOSAIIEMY
POCCHIICKOM MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHHWEM K JOCTH)KEHHSIM pPOCCUMCKUX MAaTeMaTHKOB U
POCCHUICKOM MAaTEMaTUYE€CKOM IIKOJIbI, K UCIIOJIB30BAHUIO ITUX JOCTUKECHHUM B JIPYTHX HAYKax, TEXHOJIOTHSX,
cdepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO0 Hapoja; CPOpPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO IMIOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHUEM JOCTWKEHUM HayKu U
NEeSATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO Oy AyIIETO.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOUasl 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4y, PELICHHUM, pacCyX JACHUI; BOCIHPUUMYMBOCTBIO K MAaTeMaTHYECKUM acleKTaM pa3jiu4HbIX BHJIOB
HCKYCCTBa.

®U3NYECKOE BOCITUTAHUE:

chOpPMUPOBAHHOCTHIO yMEHHsI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B HWHTEpecax 3J0pOBOTO H
Oe3omacHOro o0pas3a JKHW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO (340pPOBOE MHUTAHHE,
cOaaHCUPOBAaHHBIM PEXUM 3aHATHM M OTAbIXa, peryispHas (¢u3nyeckas aKTUBHOCTH); (PU3NYECKOTO
COBEPIIIEHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOM JCSITEIILHOCTHIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHMEM IIEHHOCTH TPYIOJIOOWs; HMHTEpPECOM K pazIu4HbIM cepam
PO ECCUOHAIIBHON JIEATETbHOCTH, CBA3AHHBIM C MAaTEMaTUKOM M €€ MPHIIOKEHUSMU, YMEHHUEM COBEpIIaTh
OCO3HAHHBIN BBIOOP OyyIien npodeccun U peain30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE TIJIaHBI, TOTOBHOCTHIO U
CIOCOOHOCTBIO K MAaTeMaTHYecKOMY OOpa30BaHHUIO W CaMOOOpa30BaHUIO HAa TPOTSHKEHUH BCEU >KHU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUU NMPAKTHUYECKUX 33/1a4 MaTEMAaTUYECKOW HAIPaBIE€HHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUUECKOW KYJIbTYPhl, TOHUMAHUEM BIIMSHUS COLMAIBHO-DKOHOMUYECKUX
MPOLIECCOB HA COCTOSTHUE TMPUPOAHOW M COIMALHOM Cpelbl, OCO3HaHMEeM TJ00aJbHOTO XapakTepa
HKOJIOTHYECKUX TPoOJIeM; OpUEHTAIMe Ha MPUMEHEHHE MAaTeMAaTHUeCKMX 3HAaHWUW s pelieHus 3aaad B
00JacTH OKpY’KaroIieil cpenpl, TJIAaHUPOBAHHS TOCTYNKOB W OIEHKHM WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKaIoIIe Cpebl.

[lenHOCTH HAy4YHOTO MMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOIIIEeCTBEHHON TPAKTHUKH, MMOHUMAaHWEM MaTEeMaTUYeCKOW HAyKW KakK c(]epbl 4eIOBEYECKOH NeATebHOCTH,
STanmoB €€ pa3BUTHUS M 3HAYMMOCTU JJIsi Pa3BUTHUS ITUBUJIM3AIMH; OBJIAJCHHEM S3BIKOM MaTEeMaTUKH |
MaTeMaTUYeCKOW KyJIbTYpOM KaK CPEICTBOM TMO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBIIATh HPOEKTHYIO M
HCCIIEA0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble  pe3yibTaThl  OCBOGHHS NpOrpaMMbl  yuyeOHoro mpenmera «MaTemaTukay
XapaKkTepU3yIOTCS OBJIAJICHHUEM YHUBEPCAJIbHBIMU HO3HAGAMETbHBIMU  OClCMBUAMY, VHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHbIMU OeUCEUSMU.

1) Vuueepcanvnvie nosnasamensvnsie oelicmaus, obecneyusaom Gopmuposanue 6a308bix KOZHUMUGHBIX
npoyeccog obyuarowuxcs (0ceoeHue Memooo8 NOZHAHUAL OKPYICAIOue20 Mupa, HpUMeHeHUue J02UYECKUX,
ucce008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3zoBble mornueckue neMcTBUs:

BBISIBIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMAaTUYECKHX OOBEKTOB, IMOHATHH,
OTHOLICHUHA MEXIy MOHATUAMH; (OPMYIMPOBATh OINpPENENEHUs IOHATHH; YyCTaHABJIMBATh
CYLIECTBEHHBIN MpHU3HAK KiIaccU(UKALMU, OCHOBaHUSA ISl OOOOIIEHUS M CpPAaBHEHHS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATh U IPEOOPA30BHIBATh CYKIACHUSA: YTBEPAUTEIIbHBIE U OTpULIATEIbHbIC,
€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC;

BBISIBJIATh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M W NPOTUBOpeuus B (akTax, JaHHbIX,
HaOMIOACHUAX M YTBEPXKIEHUSX; IpeJylaraTb KpPUTEpUM JJsl BBIABICHHUS 3aKOHOMEpPHOCTEH H
MPOTUBOPEUHIA;

JieNlaTh  BBIBOJBI C  HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M  HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

IIPOBOJAUTH CAMOCTOSITEJIbHO JOKa3aTelbCTBA MAaTEMaTHUYECKUX YTBEpKIEHUN (IpsMble U OT
IIPOTUBHOI'0), BBICTPAUBATh apryMEHTALUIO, IPUBOIUTH NPUMEPBI M KOHTPIIPUMEPHI; 00OCHOBBIBATh
COOCTBEHHBIE CYKJICHUS U BBIBOIBI;

BBIOMPATH CIIOCO0 perieHus y4eOHO! 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPATh
HanboJee MOAXOIAIMNN C yIETOM CAaMOCTOSITENIFHO BBIJICIIEHHBIX KPUTEPHUER).

ba3oBbie uccneaoBaTenbCcKue ﬂeﬁCTBHHZ

WCIIOJIB30BATh BOIMPOCHI KaK UCCIICAOBATEILCKUNA MHCTPYMEHT MO3HAHUS; (POPMYIIHMPOBATH BOMPOCHI,
buKkcupyromme MpOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBATh KMCKOMOE W JaHHOE, (OPMHPOBATH
TUIOTE3Y, ApTYMEHTHUPOBATh CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJIMTH CAMOCTOSITENIEHO CIUIAHMPOBAHHBIA 3KCIICPUMEHT, HWCCIICIOBAaHUE 110 YCTAHOBJICHHIO
O0COOCHHOCTEH MaTeMaTU4YeCKOr0 OOBEKTa, SIBICHHUS, MPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXITy
00BbeKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;

CaMOCTOSITENILHO ~ (pOPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI IO pe3yibTaTaM MPOBEIEHHOTO
HaAOJIIOJICHUs, WCCIIEOBAHUS, OICHWBATh JIOCTOBEPHOCTH ITOJYYCHHBIX PE3yJbTATOB, BBIBOJIOB U
0000IIEHNI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECca, a TaKXKe BBIIBHTaTh MPEANONOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmanueii:

2)

BBISIBJIATH ACQUIMTHI MHPOPMAIUK, JAHHBIX, HEOOXOJUMBIX JJI OTBETa Ha BOMPOC W ISl PELEHUS
3aJ1a4y;

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJM3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIMIO PA3TUYHBIX BHJIOB U ()OPM MPE/ICTaBIICHUS;

CTPYKTYypUpOBaTh HMHGOpPMAIUIO, TMPEACTaBIATh €€ B pa3iMuHbIX QopMmax, HIIIOCTPUPOBATDH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(DOPMAILIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanvuvie KommynuxamueHwvie Oeiicmeus, obecneuugarom cQopMupo8aHHOCMb COYUATbHBIX

HABBIKOB 0OYUAIOUIUXCAL.
Oomenue:



BOCIIPUHUMATh M (OPMYJTHPOBATH CYXKICHHS B COOTBETCTBHU C YCIOBUSIMH M LEISIMHU OOIICHHS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M NHCHMEHHBIX TEKCTaX, IaBaTh
MOSICHEHUS 110 X0y PELIeHNUs 3a/1a49M, KOMMEHTHPOBATh HOTy4YEHHbIH Pe3yIIbTar;

B X0/i¢ O00CYXIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBbI, MPOOIEMBI, pelIaeMoi
3aJaud, BBICKA3bIBaTh HJICH, HALICJICHHBIE HA TIOMCK PEIICHHS; CONOCTABISATh CBOM CYXKICHHUS C
CYXJIEHUSIMH JIPyTMX YYacCTHHUKOB JWaNora, OOHApy>KMBaTh pa3jIMuUe M CXOACTBO IO3MLMUH; B
KOppeKTHOH (popMme popMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHMUS;

NpPEACTaBIATh  pPE3yJdbTaThl  PEUICHUS  3a7adyd, OKCHEPUMEHTa, HUCCICIOBaHUS, IPOCKTa;
CaMOCTOSTENILHO BBIOMPATh ()OPMAT BBICTYIUICHUS C Y4ETOM 3a/1ad MPE3EHTAlMH U OCOOCHHOCTEH
ayAUTOPHU.

CoTpyITHUYECTBO:

MMOHMMATh W UCIOJH30BaTh MPEUMYIIECTBA KOMAHJIHONW M MHIUBUAYaIbHOW PabOTHI MpPU PEIICHUU
y4eOHBIX 3aJa4; TNPUHUMATh [edh COBMECTHOW JESATeIhbHOCTH, IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOH pabOThI, pacipeiesiTh BUIbI paboT, JOrOBAPUBATELCS, 00CYKAATh MPOIECC U Pe3yIbTaT
paboThl; 00001IaTh MHEHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B IPYIIIOBBIX (hopMax padoThl (0OCYXACHHS, OOMEH MHEHHM, «MO3TOBBIC IITYPMBDY U
WHBIC); BBINOJHATH CBOK YacTh PaOOThl MU KOOPAMHUPOBATH CBOM JICHCTBHS C JPYTHMHU UYICHAMH
KOMAaHJIbI, OIICHMBaTh KA4eCTBO CBOECTO0 BKJIaga B OOHIMA MPOAYKT IO KPHTEPHUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvhvie pecynamuenvle Oeticmsus, obecneuusarom Gopmuposanue CMoliClo8blX YCMAHOBOK U
HCUBHEHHBIX HABLIKOG TUYHOCHIU.
CamMoopranuzarusi:

COCTaBIISITh ITUIAH, AJITOPUTM PEIICHUS 3aJa4d, BBHIOMpATh CHOCOO pEIIeHUS ¢ YIETOM HUMEIOIIUXCS
peCypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BapUAHThI PEIICHUN C yUETOM
HOBOI HH(pOpMAaLIUK.

CaMOKOHTpPOJIb:

BJIQJIETh HABBIKAMU TI03HABATENbHOW pe(IeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUH H
MBICIMTENBHBIX IPOLIECCOB, UX PE3Y/IbTATOB; BIAAETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yJbTaTa pelIeHus: MaTeMaTHYeCKON 3ajjauy;

IIPEIBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTbh IIPH PEILIEHUH 3aJa4d, BHOCUTb KOPPEKTUBHI B
NeSITEIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yibTaTa LT U YCIOBHUSM, OOBSACHATH MPUYMHBI JTOCTHKEHUS WIH
HEIOCTHKEHMS PE3yJIbTaTOB JEATENbHOCTH, HAXOAMTh OUIMOKY, JaBaTh OLEHKY MPUOOpPETEHHOMY
OTIBITY.

MNPEAMETHBIE PE3YJBbTATbBI

OcBoenne yuyeOHOro Kypca «Anredpa M Hayajga MaTeMaTHYECKOro aHajn3a» Ha YPOBHE CpPEIHEro
oOmiero o0pa3oBaHUs [JOJKHO OOecrednBaTh JIOCTHIKEHUE CIEAYIOIIUX HPEeIMETHBIX 00pa30BaTelbHbBIX
PE3yIIbTaTOB:

10 KJIACC

Yuciia 1 BLIYUCJICHUSA

OmnepupoBaTh MOHATHSIMHU: PAIMOHAILHOEC M JACHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs W JECITUYHAS
Ipo0b, MPOLIEHTHI.
BrimoaaaTe apI/I(bMeTI/I‘-IeCKI/Ie orcpanru ¢ paiuOHAJIbHBIMU U }IeﬁCTBHTeHBHLIMH qUCJIaMU.



BoinonusaTe npuOaMkEHHBIE BRIYUCIICHUS, UCIIONIBb3Y MpaBuila OKPYTICHUs, 1eJaTh MIPUKUAKY U OLEHKY
pe3yJbTaTa BEIUUCICHUH.

OnepupoBarh TOHATHSIMH: CTENEHb C IIENBIM [OKaszareieMm; CTaHAapTHas Qopma 3amucu
NEHCTBUTENFHOTO 4YHCIAa, KOPEHb HATypajJbHOM CTENEeHH; HCIOJIb30BaTh MOIXOIAIIyI0 (opMy 3amucu
JNEUCTBUTEIIbHBIX YMCEN ISl PEIICHHS IPAKTUYECKUX 3a7a4 U NPEACTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TaHI'€HC INPOM3BOJIBHOIO YIJjia; MCIOJb30BaTh 3allMCh
MIPOU3BOJILHOTO yTJIa Yepe3 OOpaTHBIC TPUTOHOMETPHUECKUE (DYHKITUH.

YpaBHeHMsI M HEPABEHCTBA

OnepupoBarh  MOHATUSAMH:  TOXKAECTBO, YpPaBHEHHME, HEPABEHCTBO; II€JI0€, palMOHAIBbHOE,
UppalMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BeimonHaTe TipeoOpa3oBaHUs TPUTOHOMETPUYCCKUX BBIPAKEHUH H peliaTh TPUTOHOMETPUUYECKUE
YpaBHEHHUS.

BoinonusaTe mpeobpazoBaHusl ENbIX, PAlMOHAIBHBIX W UPPAUOHAIBHBIX BBIPAKEHUNW W pelaTh
OCHOBHBI€ THUIIBI IIEJIBIX, PAIMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHMsS] U HEPAaBEHCTBA ISl PELICHUS MATEeMAaTHMUYECKUX 3a7ad U 3a7a4 U3 Pa3TUUHbBIX
oOJacTelt HAyKW W peasIbHOM KU3HH.

MonenupoBaTh pealibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKECHUS, YpaBHEHUS,
HEPaBEHCTBA I10 YCIOBUIO 33/1a4H, UCCIIEI0BAaTh IIOCTPOEHHBIE MOJIEH C UCIIOJIB30BAHUEM alapara ajreOphl.

DOyHKUUH U rpaGuKu

OnepupoBarh NOHATUSAMU: QYHKIHS, CIOCOOBI 3a1aHus (PyHKINUU, 007acTh ONPEIEICHUS U MHOKECTBO
3HaYeHUH QyHKIMH, rpaduK QyHKINH, B3AUMHO 00paTHbIe (PYHKIINU.

OnepupoBarh TOHITHSIMH: YETHOCTP W HEUYETHOCTh (YHKIMH, HYIH QYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonbs3oBath rpaduku pyHKUIUN 11 pellIeHUs] ypaBHEHUI.

Crtpouts u uutaTh rpaduku JTUHEHHON (YHKIMH, KBAAPATUYHON (YHKIMH, CTENECHHOW (YHKIUU C
LEJIBIM I10Ka3aTeJIeM.

Hcnonp3oBark rpaduku QyHKIUH JIs1 HCCIIEOBAHUS TPOIIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 3a1a4
U3 IPYTHX YY4EOHBIX MPEAMETOB U PEATbHON )KU3HH; BBIPAXKaTh (HOPMYIIAMH 3aBUCHMOCTH MEK/y BETUIHMHAMH.

Havana maTteMaTH4ecKoro aHajimsa

OnepupoBarh MOHATHAMHU: MOCIEI0BATENILHOCTD, apruMeTHIeCKas U TeOMETpUUIEcKas IPOrPecCu.

OnepupoBarh MOHATUAMU: OCCKOHEYHO yOBIBAIOIIAsi TEOMETPUUYECKAs MPOTPECCHs, CyMMa OECKOHEYHO
yObIBaroIell TeOMETPUUYECKON MTPOTPECCUN.

3a/aBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonbs30BaTh CBOWCTBA IMOCJHENOBATENLHOCTEM M MPOTPECCUid Ui PEIICHHs] peajlbHBbIX 3a]a4
MIPUKJIAHOTO XapaKkTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATHIMHU: MHOKECTBO, ONIEPALIMHN HA/l MHOYKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar il OMUCaHUsl PEalbHBIX MPOILIECCOB U SIBICHUH,
P PEIICHUHU 33/1a4 U3 IPYTUX YUYEOHBIX MPEAMETOB.

OnepupoBath MOHATHAMHU: OIIpeIEIIeHHE, TEOpEMa, CIEICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucia ¥ BBIYUCTICHHUSA

OnepupoBarh NOHATUSIMU: HATypajdbHOE, II€JIO€ YHMCIO; HMCHOJb30BaTh MPHU3HAKU AEIMMOCTU LIEJbIX
4yyCcel, pa3j0KEHNUE YMCIIa Ha MPOCThIE MHOKUTEIIN [l PELIEHUS 3a1a4.

OrnepupoBaTh MOHATHEM: CTETICHb C PAllMOHATBHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JIOTAPU(PM YHCIIA, JECATUIHBIC U HATyPATbHBIE JIOTApU(PMBI.

YpaBHeHHS U HEPABEHCTBA



[IpumeHsTH CBOMCTBa CTENMEHW /Il TPEOOpa3OBaHMs BBIPAKCHUH; ONEPUPOBATH MOHATHUSIMHU:
NoKa3aTeJbHOe YPaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIEC TUIIBI IIOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB.

BrimonuaTe mpeoOpa3oBaHMsl BBIPAXKEHUH, COJAEpXKAIIMX JIOTapU(MBI, ONEPUPOBATH TMOHSATHIMHU:
Jorapu(pMHUUECKOE ypaBHEHHE M HEPaBEHCTBO; PEIIaTh OCHOBHBIC THUIBI JIOTapU(PMHUECKHX ypaBHCHHU W
HEPaBEHCTB.

HaxonuTp pemieHust mpocTeHIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OmnepupoBaTh MOHATHAMU: CHCTEMa JIMHEHHBIX YpPaBHEHHH M €€ pEIIeHHE; HCIOJIb30BAaTh CHCTEMY
JMHEWHBIX YPaBHEHUH [T PEMICHUS TPAKTUICCKHUX 3a/1a4.

HaxonuTs perieHus: mpocTEHIINX CUCTEM M COBOKYITHOCTEH PallMOHAIBHBIX YPAaBHCHUN 1 HEPABEHCTB.

MogenupoBaTh pealbHbIE CHUTyallMd Ha sI3bIKE aireOpbl, COCTABIATH BBIPAKCHUS, YpaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI 110 YCIOBHUIO 33J[auM, UCCIIEA0BATh IIOCTPOCHHBIE MO C UCTIOIB30BAHUEM arapara
anreOpswl.

DOYyHKUMH U TPaPuKU

OmnepupoBaTh MOHATUSAMH: TEPUOAUYECKAs (YHKLHUSA, MPOMEKYTKH MOHOTOHHOCTH (DYHKIUH, TOUYKU
SKCTpeMyMa (YHKIIMHU, HAUOOJIbIIIee U HAaUMEHbIIee 3HaYCHUS (DYHKIIMH Ha IPOMEXKYTKE; UCIIOIB30BaTh UX IS
ucclieoBaHus GyHKIUK, 3aJaHHON TPaUKOM.

OnepupoBarh MOHATUSAMHU: TpaUKH IMOKA3aTEIbHOM, JIOTapu(PMUYECKOH M TPUTOHOMETPHUYCCKHX
¢byHKIMH; W300pakaTh MX HA KOOPIMHATHOW IJIOCKOCTH W WCIOJB30BaTh Il PEIICHUS YpaBHEHHHA H
HEPaBEHCTB.

N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKH JMHEHHBIX yYpaBHCHUW W HUCIOJIb30BATh WX JUIS
pEIICHHSI CUCTEMBbI TMHEWHBIX YPABHEHUIA.

Hcnonp3oBate rpaduku GYHKIUH A7 UCCIETOBAHUS MPOIECCOB M 3aBUCHUMOCTEH M3 APYTUX y4eOHBIX
TVCUUTUINH.

Hauana MaTeMaTH4eCKOT0 aHAJIN3A

OnepupoBarh TMOHATHSIMHU: HENpepbiBHAS ~ (QYHKIMS, TNPOM3BOAHAS  (PYHKIMHU; HCIOJIB30BATh
TEOMETPUUCCKUI U (PU3UICCKHI CMBICI IPOM3BOIHOM JJIsl PEIICHUS 3a/1a4.

HaxonuTe mpon3BOMHBIC AIIEMEHTAPHBIX (DYHKIUH, BBIYUCISATH MMPOWU3BOIHBIE CYMMBI, POU3BEICHUS,
9aCcTHOTO (DyHKITHA.

Vcnonb30BaTe MPOU3BOAHYIO I HCCIEAOBAaHUS (YHKIMH HAa MOHOTOHHOCTH M AIKCTPEMYMBI,
IPUMEHSTH PE3YyJIbTAaThl UCCIIEAOBAHUS K IOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh MPOW3BOAHYIO U HAXOXICHUS HAWIYUIIETO PEIICHUS B TPUKJIAIHBIX, B TOM YHCIE
COITMATEHO-9)KOHOMHYECKHUX, 3a1a4ax.

OnepupoBaTh TOHATUAMHU: TEpBOOOpa3Hasi W HMHTErpaj; MOHHUMATh T€OMETPUYECKUN U (U3NYECKUi
CMBICJ UHTETpaJa.

HaxonuTte mepBoOoOpa3Hbie 3JIEMEHTApHBIX (YHKIHA; BBIUMCIATH MHTErpan mo ¢opmyne HproToHa—
Jleitbnuna.

Pemate mpuknagHble 3a7add, B TOM YHCIE COLMATbHO-3KOHOMUYECKOTO U (U3UUECKOro XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOT0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
n/n  mporpaMmbl Bcero Kontpoanueie oOpa3oBaTe/ibHbIE
padoThI pecypes:
MHo>kecTBa palluOHABHBIX U
1 IEWCTBUTENILHBIX urcell. ParmoHansHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukun U rpadukn. CTeneHs C MeIbIM 6
[I0Ka3aTeieM
Apudmerndeckuii KOpeHb N—O¥ CTETICHHU.
3 HppauyroHanbHbIE YPaBHEHHUS U 18 1
HEpaBEHCTBA
Dopmyiibl
4 TpUroHOMeTpHUH. TpUroHOMETpHUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U IPOTPECCUU 5
6 [ToBTOpenwue, 0600mEeHNE, 3 1
CUCTEMAaTH3AIIHsI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME




11 KUIIACC

KoanuectBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
KonTposbHbie
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI
pecypchl
Crenens ¢ pallMOHAIbHBIM
1 nokasareneM. [lokazaTenbHas 12 1
¢byukus. [lokazaTenbHble
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue QyHKIUH U
ux rpaukH.
3 pay 9 1
Tpuronomerpuueckue
HEPAaBEHCTBA
IIponszBoanas. Ilpumenenune
4 P P 24 1
IIPOU3BOTHON
WHTerpain u ero npuMeHeHus 9
CucreMsl ypaBHEHUN 12 1
HatypanbHble U 11e51b1e ynciia 6
IToBTOpenue, 06001IIEHNE,
8 P . 18 2
CUCTEMAaTH3alMsl 3HAaHUH
OBHLIEE KOJIMYECTBO YACOB I10 102 5

I[TPOT'PAMME
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