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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa 1 Hadajla MaTeMaTUYeCKOro aHajIn3ay 6a30BOr0 YpOBHS s
oOyuarommuxcst 10 —11 knaccos pazpaborana Ha ocHOBe DeieparibHOro rocyJapCTBEHHOI0 00pa30BaTeIbHOTO
CTaHJapTa CPeIHero 001ero oopazoBaHusl, ¢ yYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIbIBIIEMBIX
K MaTeMaTHYeCKOMYy OOpa3oBaHWIO, W TPAAMIMIA POCCHUCKOTO oOpa3oBaHus. Peanm3anus mporpamMmbl
o0ecreyrBaeT OBJaJCHUE KIIOYEBHIMH KOMIIETEHIMSIMU, COCTABISIOIIMMU OCHOBY JUIS CAMOPA3BHUTUS H
HENPEePbIBHOIO 00pa30BaHMsl, LIEIOCTHOCTh OOLIEKYIbTYPHOIO, JMYHOCTHOTO U M03HABATEIbHOI'O Pa3BUTHUS
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayajla MaTeMaTUYECKOT0 aHAIN3a SIBJISIETCS OJTHUM M3 HanboJiee 3HAaYUMBIX B [TPOrpaMMe
CTapuIeil MIKOJIbI, TOCKOJIBbKY, C OJIHOM CTOPOHBI, OH 00€CIeYrBaeT HHCTPYMEHTAIbHYIO 0a3y /Ul U3Y4YECHUS
BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C Ipyroi CTOPOHBI, POPMUPYET JIOTMUECKOE U AOCTPAKTHOE MBIIIIJICHUE
y4Jaluxcsi Ha ypoOBHE, HEOOXOAMMOM JUIsi OCBOCHHS KYpCOB HMH(OPMATHKH, OOIIECTBO3HAHUS, MCTOPHUH,
CIIOBECHOCTU. B pamkax JaHHOrO Kypca ydalludecs OBJIaJE€BAlOT YHHBEPCAJIbHBIM S3bIKOM COBPEMEHHOM
HayKH, KOTopas (OpMYJIHPYET CBOM JIOCTHXKEHHUSI B MaTeMaTHU4ECKOil opme.

Kypc anreOpbl m Hayanm MaTeMaTHYeCKOTO aHAIM3a 3aKJaJbIBAa€T OCHOBY Ui YCHEIIHOTO OBJIAJCHUS
3aKOHAMH (U3UKH, XUMHHU, OMOJOTHH, IMOHMMAHUS OCHOBHBIX TEHICHIMH AKOHOMHKH M OOIICCTBEHHOMN
YKU3HU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO
UCIIONIb30BaTh UX B MOBCEAHEBHOU XKU3HU. B ToXKe Bpems OBNaieHHe aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMU
MaTeMaTUYECKUMU KOHCTPYKLMSMM pa3BUBACT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATbH
UCTUHHOCTh YTBEP)KIEHUS, UCII0JIb30BATh 000OIIEHNE U KOHKPETHU3AIMI0, aOCTparupoBaHUE U aHAJIOTHUIO,
(dopMHpyeT KpeaTUBHOE U KPUTHUYECKOE MbIIICHHE. B Xo/e n3ydenus anredpsl 1 HayaJl MaTeMaTHYECKOro
aHaJM3a B CTaplledl IIKOJIE Y4Yalluecs IMOJy4daloT HOBBIM ONBIT pEIIEHUs MPHUKIAJHBIX 3ajaad,
CaMOCTOSITEIbHOTO IOCTPOCHUSI MaTeMaTUYECKUX MOJENed pealbHbIX CHUTyalluii U HWHTEpIpeTaluu
MOJIyYEHHBIX PELICHUH, 3HAKOMSTCS C IPUMEPAMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOIE, HAYKE U B
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

Kypc obnanaer 3HauuTENbHBIM BOCIIUTATEIbHBIM OTEHIIMAIOM, KOTOPBIN peann3yeTcs Kak yepe3 yueOHbIi
MaTepuai, cnocoOCTBYOUNI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHNUS, TaK U Yepe3 CHelupuKy yueOHou
JeSITEIbBHOCTH, TpeOyromel CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH, IPOJOJDKUTENBHON KOHILIEHTpalUU
BHHUMAaHUS U OTBETCTBEHHOCTH 32 MOJyYEHHBIH pe3yJIbTaT.

B ocHoBe Meronuku oOyueHMs anreOpe M HadyajaM MaTeMaTHYECKOrO aHalIM3a JICXKHUT JesTeTbHOCTHBIN
HOPUHIUI O0YyYEHHSL.

Crtpykrypa Kypca «Anredpa U Hayajla MaTEMaTHYECKOTO aHAJIM3a» BKIIOYAET CIEAYIOLUE COAepKaTeIbHO-
MeToaudeckue JUHUU: «Hucna u BelMUCHEHUS», «DyHKIUU U rpadukm», «YpaBHEHUS U HEPABEHCTBA»,
«Hauana wMarematnueckoro anaiusa», «MHOXecTBa M JOTMKa». Bce OCHOBHBIE COAEpIKATENBHO-
METOAMYECKHE JMHUM HU3YYaloTCs Ha MPOTSHKEHUM JIBYX JIET OOyueHHsl B CTapIlei IIKoje, eCTECTBEHHO
JOTIONHSISL APYT Ipyra W MOCTENEHHO HACHIAsCh HOBBIMU T€MaMH U pasjeiamu. J[aHHBIN Kypc sBisercs
MHTETPaTUBHBIM, MOCKOJBKY OOBEIUHSAET B cebe cojaepKaHHe HECKOIbKUX MaTeMaTHUYeCKUX JUCUUIUIMH:
ainreOpa, TPUTOHOMETPHS, MaTeMaTUYECKUN aHallu3, TeOpUsi MHOXKeCTB U Jp. [lo Mepe Toro kak ydaruecs
OBJIa/IEBAIOT BCE Oojiee MMPOKUM MAaTEeMAaTHYECKUM alllapaToM, y HHMX IOCJe0BaTelIbHO (HOPMUpPYETCS U
COBEpIIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENb pealbHON CUTYyallud, MPUMEHSTh 3HaHWUS,
MoJlyueHHbIe B Kypce «AinreOpa M Hadaja MaTeMaTHYECKOTO aHaiM3ay», JJIS PEUICHUS CaMOCTOSATEIbHO
chopMyITHPOBAHHONW MaTEeMaTHUECKON 3ajauu, a 3aTeM HHTEPIPETUPOBATh MOJYyYSHHBIH pe3ysbTar.
CopnepxxaTenpHO-MeToANYeCKass JTUHUA «Yucna M BBIYMCICHUS» 3aBepluiacT (OPMUPOBAHUE HABBIKOB
WCITOJIB30BAHUS JICUCTBUTEIBHBIX YHCEN, KOTOpOEe OBLJI0O HAa4aTo B OCHOBHOW IKoiyie. B crapmieit mikose
0coboe BHUMaHUeE yaensiercs (OpMUPOBAHUIO MPOYHBIX BBIUYUCIUTEIBHBIX HABBIKOB, BKJIIOUAIOIIUX B ce0s
UCIIOJIb30BAaHUE DPA3JIMYHBIX (OPM 3alUCH JEHCTBUTEIBHOIO YHMCIA, YMEHHE PAIlMOHAIBHO BBIOIHATH



JNeHcTBUS C HHUMHM, JelaTb IPUKHUIKY, OLEHMBaTh pe3yiapTaT. OOywaromuecss IOJy4yarOT HaBBIKH
npuOIMKEHHBIX BBIYMCICHUN, BBIOJHEHUS JCHCTBUI C YHCIAaMH, 3allMCAHHBIMU B CTaHIApTHOU (opme,
MCIIOJIb30BAaHUSI MATEMATUUECKNUX KOHCTAHT, OLIEHUBAHUS YHUCIOBBIX BHIPAKEHUM.

JIluHns «YpaBHEHUS UM HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSKEHUM BCEro OOydeHHUs B CTaplled LIKoJe,
IIOCKOJIBKY B Ka&XIOM paslene MporpamMmbl IPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3alad.
OOyyaromuecs OBJIaJEBAIOT PA3IMYHBIMU METOJAMHU PELIEHMs LIEJIbIX, PAllMOHAIbHbBIX, UPPALMOHAIbHBIX,
MOKa3aTeIbHbIX, JOrapU(PMHUUYECKMX W TPUTOHOMETPUYECKUX YPABHEHUH, HEPABEHCTB U HUX CHUCTEM.
[Tony4yeHHble yMEHUS UCHOJIB3YIOTCS MPU HCCIEIOBAHUU (YHKLUH C MOMOIIBIO NPOU3BOAHOM, peleHun
IPUKIAJHBIX 337a4 M 337a4 Ha HAXOXAEHUE HAuOOJBIIMX M HAUMEHbIIMX 3HadeHUH ¢QyHkuuu. JlaHHas
coJiepKaTeNbHas IMHUS BKIIOYAET B ce0s Takke (OpPMHUPOBAHUE YMEHUH BBIMOIHATH pacuéThl 10 (hopMymam,
npeoOpa3oBaHus IENbIX, PAUOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUECKUX BBIPAKECHUH, a TaKKe
BBIPKEHUI, cozlepKalllUX CTENeHH U Jorapudmsl. brarogaps u3ydeHHro ajareOpandyeckoro marepuaia
IPOMCXOOUT JlaJIbHEHIee pa3BUTUE AITOPUTMHYECKOr0 M a0CTPaKTHOIO MBIIUICHUS — ydalluxcs,
dopMHpYIOTCS HABBIKU AETYKTUBHBIX PACCYXIEHHUH, paboThl ¢ CHMBOJBHBIMU (hOpMaMH, MpPEICTaBICHUS
3aKOHOMEPHOCTEW W 3aBUCHMOCTEW B BHJC PaBEHCTB W HepaBeHCTB. AureOpa mpemiaraet 3QQeKTHBHBIC
MHCTPYMEHTHI Ul PELICHUS IPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HarJsAqHO IEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAYKH.

CopepxarenpbHo-MeToANYECKas TUHUS «DYHKIMHU U TpaQUKNU» TECHO MEPEIUIETaeTCs C APYTUMU JIMHUSIMU
Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT IOCIEA0BaTENIbHOCTh H3ydeHUs Mmarepuana. M3ydeHue
CTETIEHHOM, II0Ka3aTeNbHOM, Jorapu(pMHUUECKOi U TPUTOHOMETPUYECKUX (DYHKIUH, X CBOMCTB U IpadMKoB,
UCIOJIb30BaHUE (YHKUMN JUIsS pElIeHUs 3a/ad U3 JPYruX y4eOHBIX HPEIMETOB U PeabHOM KU3HH TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHHEM ypaBHEHHH U HepaBeHCTB. [Ipu aToM Gombioe
BHUMaHueE yzensercs (GOpMUPOBAHUIO YMEHHS BbIpaXkaTb (POpPMYyJIaMHU 3aBUCHUMOCTH MEXAY Pa3IUYHBIMU
BEJIMYMHAMH, UCCIIE0BATh MOJyUYeHHbIE (GYHKLINHU, CTPOUTh UX rpaduku. MaTtepuan 3Toi coaep)kaTebHON
JIMHUY HalleJIEH HA Pa3BUTHE YMEHUN U HaBBIKOB, IO3BOJIAIOIINX BbIPAXKaTh 3aBUCUMOCTH MEXKIY BEINYMHAMHU
B pa3nu4HOM popme: aHamuTHUECKOH, rpaduueckoit U cioBecHOW. Ero mzydenue crnocoOCTBYeT pa3BUTHIO
ITOPUTMHUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas muHUS «Hauana MaTeMaTHuecKOro aHajan3a» MO3BOJISET CYIIECTBEHHO PACUIMPUTD KPYT KaK
MaTeMaTHYeCKUX, TaK M MPUKIAAHBIX 33434, JOCTYIMHBIX OOYyYalOIUMCS, y KOTOPBIX MOSIBISETCS
BO3MOXHOCTb HCCJEI0OBaTh U CTPOUTh rpaduku (QyHKIUH, onpeaensT MX HauOOJbIINE W HAaUMEHBIINE
3HAYEHUS, BBIYUCIIATD IUIOMAU GUryp u 00ObEMBI TeN, HAXOAUTh CKOPOCTH M YCKOpEHUs mporueccos. JlanHas
coJiepKaTeNbHasl JINHUSA OTKPhIBAET HOBbIE BO3MOKHOCTH MTOCTPOCHUS MaTEMaTUYECKUX MOJIENIEN peallbHbIX
CUTyallMi, HaXOXKICHNUS HAWIYYILIEro PElIeHHs B MPUKIAIHBIX, B TOM UYHUCIIE COLUAIbHO-KOHOMHUYECKHX,
3aJadax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOIO aHallM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOrMYECKOT0 U KPEaTUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUI pacrio3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B Hayke, TEXHUKE U uckyccTBe. OOyydaromumecs y3HalOT O BBIAAIOIIUXCS pe3ysibTaTax,
MOJIyYEHHBIX B XOZ€ Pa3BUTHs MaTEMATHKHU KaK HayKH, U UX aBTOpaXx.

CopepxarenpHO-MeTOANYECKAs TUHUS «MHOXKECTBA U JIOTHUKa» B OCHOBHOM IIOCBSILIIEHA 3JIEMEHTAM TEOPHUH
MHO’KeCTB. TeopeTuKo-MHOKECTBEHHbIE MPECTABIICHUS TPOHNU3BIBAIOT BECh KYPC IIKOJIbHOM MaTeMaTUKU U
npeiaraloT Hanbosee YHUBEPCATbHBIN S3bIK, 00BETMHSIONINN BCE pa3/ielbl MAaTEMATHKH U €€ TIPUITOKCHHH,
OHM CBSA3BIBAIOT pa3Hble MaTEMaTHUECKHUE AUCLMILINHBI B €AMHOE Lienoe. [loaToMy BakHO 1aTh BO3MOYKHOCTb
HIKOJIbHUKY TOHMMAaTh TEOPETUKO-MHO>KECTBEHHBIH S3bIK COBPEMEHHON MaTEMAaTHKHU U UCIIOIb30BaTh €0 IS
BBIPAXEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hayasia MaTEMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaKkKe OCHOBBI MaT€MaTHYECKOTO
MOJICIUPOBAHMs, KOTOpbIe MpHU3BaHbl C(POPMUPOBATH HABBIKM MOCTPOSHHS MOJENEN pealbHbIX CHUTYallui,
UCCIIEIOBaHMS ATUX MOJIENIeH C MOMOILBIO afrapara ajareopbl 1 MaTeMaTHYeCKOro aHaIu3a U MHTEPIIpeTaiuu
IIOJIyYEHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUICTEHBI B KaXIBIM U3 Pa3JeiIOB IPOTrPaMMBbl, IIOCKOJIBKY BECh
MaTepuan Kypca IIUPOKO HCIOIb3YyeTCA [UId PEIICHUs NPUKIAIHBIX 3anad. [Ipm pemeHun peaybHbBIX
NPaKTUYECKUX 3a]ad ydJalluecs pa3BHBAIOT HaOIIOAaTENbHOCTh, YMEHHE HAaXOIHUTh 3aKOHOMEpPHOCTH,
abcTparupoBaThCsi, UCIOIB30BATh AHAJIOTHIO, 0000IATh U KOHKPETU3UPOBATH MpodiieMy. JlesTeabHOCTh 1Mo



(GbopMUPOBAHUIO HABBIKOB PELLIEHUS TIPUKIIATHBIX 3a7jau OPraHU3yeTCs B MPOLIecce U3yUeHHUs BCeX TeM Kypca
«AnrebOpa 1 Hayalla MAaTeMAaTUYECKOTO aHATTNU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM muiaHe Ha M3ydeHHe Kypca ajareOphl M Havajl MaTeMaTHYeCKOTO aHalin3a Ha 0a30BOM ypOBHE
orBojuTCs 2 yaca B Henento B 10 kiracce u 3 yaca B Hepento B 11 kimacce, Bcero 3a nBa rojga ooyuenus — 170
4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BBIYHMCICHUSA

Parnmonanbubie yncna. OOBIKHOBEHHBIE M JECATUYHBIE IPOOH, MPOIEHTHI, OECKOHEUHbIE MEPHOAMYECKUE
npobu. Apudmernyeckue onepanuy ¢ paluoOHAIbHBIMU YMCIaMU, IPeoOpa30BaHUs YHUCIOBBIX BBIPAKECHUH.
[Tpumenenue npobei M MPOLEHTOB Ul PEILICHUS MPHUKIAJHBIX 33734 U3 Pa3JIMYHbIX OTpacied 3HaAHUH U
pEATbHOM KU3HH.

JeiicTBuTenpHble 4Yncia. PanuoHalbHBIE M HMppAalMOHANBHBIE 4YHCTIA. ApH(QMETHYECKHE OIEpaluu C
JNeUCTBUTENBHBIMU YKCIaMu. [IpuOmk€HHBbIE BBIYMCIECHUS, NPaBUIa OKPYIJICHUS, NPUKUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN.

Crenenp ¢ nenbiM mokaszareneM. CranaaptHas ¢opma 3amucH JeicTBUTENbHOrO uucia. Mcmonb3oBaHue
NOaXOAAIIeH (HOPMBI 3aIMCH IEHCTBUTENBHBIX YUCEN JUISl PEIICHHUS MPAKTUYECKUX 3a7ad M MPECTaBICHUS
JAaHHBIX.

Apudmerndeckuil KOpeHb HaTypajibHOU cTeneHu. [leicTBUs ¢ apupMeTHYeCKUMU KOPHSIMHU HaTypaibHOMN
CTEIICHU.

CuHyCc, KOCMHYC M TaHI'€HC YMCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC, ApKTaHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIAECTBEHHbIE Pe0Opa30BaHUS.

[Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BbIpakeHUNH. OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBL.
VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCTBa. MeTol MHTEPBAJIOB.

Penienue nensix u ApoOHO-pAIMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pemrenne nppanimoOHaNBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTeMaTHUECKUX 3ajay U 3ajjad U3 pa3InyHbIX o0sacTei
HayKH U PEAIbHOM JKNU3HH.

DyHKIUHN U TPaQUKH

@yHK1Ms, criocoos! 3ananus GyHkiun. ['paduk yHkunu. Bzaumuo o6patHble PyHKINU.

OO6nacTb omnpejiesieHus] U MHOXecTBO 3HaueHni ¢pyHkuuu. Hynu @ ynkuunu. [IpoMexxyTku 3HaKOMOCTOSIHCTBA.
YérHble U HEUETHBIE (PYHKIINU.

CrenenHas (yHKIUS C HaTypaJIbHBIM U LEJNbIM MoKa3aTesneM. E€ cBoiicTBa u rpaduk. CBolicTBa u rpapuk
KOpHSI N-0M CTENEHMU.

Tpuronomerpudeckas OKpyKHOCTb, OIPEEICHHE TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOTO apryMEHTa.
Havana mareMaTH4eCKOro aHAJIH3a

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHU MTOCIEA0BATEIbHOCTENH. MOHOTOHHBIE TOCIIE0BATEIHHOCTH.
ApudmeTrnueckas 1 reoMeTpuueckasi mporpeccuu. beckoneuyHo yObIBaroIias reoMeTprueckas Mporpeccus.
Cymma OeckOHEYHO YyObIBaromied reomeTpuueckoil mnporpeccur. @Dopmyna CIOXKHBIX MPOLEHTOB.
Hcnonp30Banue mporpeccuu Al peleH!s pealbHbIX 3a/1a4 IPUKJIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHokecTBO, omnepanuu Hajg MHOXecTBamH. Jluarpammsl Oitnepa—BenHa. [IpuMeHeHne TeopeTHuKo-
MHO’KECTBEHHOI0 arrapara Jjsl ONMCAaHUs PEAJIbHBIX MTPOLIECCOB U SIBJICHUM, IPH PELIEHUH 3a4a4 U3 IPYIUX
y4eOHBIX IPEAMETOB.

Ornpenenenne, Teopema, CIEACTBUE, T0KA3aTEIBCTBO.

11 KUIIACC

Yuciia 1 BLIYUCICHUA
HarypanbsHble u nesnbie yucina. [Ipu3Haku 1eIMMOCTH TEIbIX YUCET.



Crenens ¢ palMoOHaIbHBIM Noka3aresieM. CBOMCTBa CTEIEHH.

Jlorapudm umcna. JlecATHYHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHus] 1 HEPABEHCTBA

[IpeobpazoBanue BEIpAKEHHIA, COACPIKAIMX JIOTAPU(MBIL.

[Ipeobpa3oBanue BbIpaXXeHU, COAEPIKALUX CTENIEHHU C pallMOHAIbHBIM IIOKa3aTEIIEM.

[TprMeprl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl TUHENHBIX YpaBHEHU. Perienne npukiIaHpIX 3a7a4 ¢ IOMOILBIO CUCTEMBI TMHENHBIX YPaBHEHUH.
CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHI U HEPABEHCTB.

[IpuMeHeHNEe ypaBHEHMM, CHCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3a1ad U 3a]1a4 U3 Pa3Iu4HbIX
oOnacTell HayKu U peaJIbHOM JKU3HH.

DyHKUUH U rPapuKu

Oynkuus. [lepuonuueckue ¢pynkuuu. I[IpomMexyTku MOHOTOHHOCTH (PYHKIMHU. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Haubonplee n HauMeHbllee 3HaueHue (QYHKIMU Ha IPOMEXKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpapuKH.

[Toxa3zatenpHast u norapudmuyeckas QyHKIMH, UX CBOWCTBA U TPapHKH.

Hcnonb3oBanue rpadukoB GYHKLUUHN 111 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKUMN A UCCIEA0BAHMS IIPOLECCOB M 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT
NPY PEUICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

Hayana maTemMaTH4yecKoro aHajaimsa

HenpepoiBHble pyHKIMU. MeTOA HHTEPBAIOB JJIs pEIIEHUS] HEPABEHCTB.

[TpousBonHas GyHkiuu. ['eomerpuueckuii 1 GU3NUIECKU CMBICI IPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX (QyHKIUHA. DOpMysbl HaXOXKACHUS MPOU3BOJHON CYMMBI, NPOU3BEIACHUS U
YacTHOTO (yHKIUH.

[IpuMeHeHHe MPOM3BOAHOM K HCCIE0BaHHIO (YHKLIMH HAa MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxneHue
HauOOJIBIIEr0 U HAMMEHBIIET0 3HaYeHUs (PYHKIIMM Ha OTpe3Ke.

[IpumeHeHne nNPOU3BOAHON JJIsi HAXOXKIACHMSI HAWIYYLEro penieHus B MNPUKIAAHBIX 3ajJadax, i
OTIpeIeTICHUsI CKOPOCTH TMPOIIecca, 3aJaHHOTO (HOPMYIION WK TPaPUKOM.

ITepBooOpaznas. Tabmauia nepBooOpas3HbIX.

Wurterpan, ero reoMmerpuyeckuii u ¢u3mueckuid cMmbica. Beluucnenune wuHTerpana mno ¢gopmyse
Herorona—JleiiOHuma.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydeOHOro mnpenMera «MaremaTuka» JOJKHO O0ECIeYHMBaTh JOCTHKEHHE Ha YPOBHE CPEIHETO
o0miero 0o0pa3oBaHMs CIEAYIOIIMX JMYHOCTHBIX, METAIpPEIMETHBIX M IPEAMETHBIX 00pa30BaTENbHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpamMMbl yueOHOro mpeamMera «MaTeMaThKay XapaKTepUu3yTCs:
['paxxnanckoe BocIUTaHUE:

c(OPMUPOBAHHOCTHIO TPAXTAHCKOW IMO3UIMU OOYYaIOMIErocss KaKk aKTUBHOTO W OTBETCTBCHHOTO YICHA
POCCHICKOTO O0OIIEeCTBa, MPEACTABICHUEM O MAaTEMaTHYECKMX OCHOBaX (YHKIIMOHUPOBAHUS PA3THMYHBIX
CTPYKTYp, SBJIGHUM, TMPOUEAYpP TPaKJAHCKOro oOmecTBa (BBIOOpPHI, OMNPOCKI M Tp.), YMEHHUEM
B3aMMOJICHCTBOBATH C COLMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (YHKIUSIMHU U Ha3HAUCHUEM.
[laTpnoTHueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBHIO POCCUMCKON TPaKJAHCKOW HJIEHTUYHOCTH, YBOKEHHS K MPOIUIOMY M HACTOSIIEMY
POCCHUICKONW MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHXKEHHUSM POCCHUUCKMX MaTEMaTUKOB U
POCCHIICKON MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B IPYIMX HAYKAX, TEXHOJIOTHUSX,
cepax IKOHOMUKH.

JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHHUEM JTyXOBHBIX IICHHOCTEH POCCHICKOro Hapona; chopMHUpPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
3TUYECKOI0 MOBEJAEHUS, CBA3AHHOIO C MPAKTHUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOSHUE YCTOWYUBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHPY, BKJIIOUas ICTETHKY MaTeMAaTHMUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, pPEUIEHUM, pacCyXJCHHI; BOCIPUUMUYMBOCTBIO K MaTEMaTHYECKUM AacleKTaM pa3JIMYHbIX BUJOB
HCKYCCTBA.

®uU3nYECKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI IPUMEHSATh MAaTEMaTUUYECKUE 3HAHUS B MHTEpPECcaxX 3JI0pPOBOTO M O€301MacHOro
o0Opa3a *HU3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3[0POBBIO (3I0pOBOE MHUTAaHWE, COATAaHCHUPOBAHHBII
PEXKUM 3aHSITHH U OTHbIXa, peryispHas (Gu3udeckas akTUBHOCTD); (DU3HMUECKOTO COBEPIICHCTBOBAHUSA, TIPH
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOM €SI TEIIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHUEM II€HHOCTH TPYJIOMIOOUS; HWHTEPECOM K pa3Iu4HbIM cdepam
npohecCHOHANBEHOM e TeNbHOCTH, CBA3aHHBIM ¢ MAaTEMAaTUKON U €€ MPHUIIOKEHUSIMU, YMEHHUEM COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaaTn30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUTAHBI; TOTOBHOCTHIO
M CIOCOOHOCTHIO K MAaTeMAaTHYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSHKCHUHM BCEU JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUH NMPAKTHYECKUX 3a7a4 MaTEeMAaTUUECKOW HANPaBIEHHOCTH.
DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIBTYpPbl, IOHUMAHHEM BIIMSHHUS COIUAIBEHO-DKOHOMHUYECKUX
MPOIIECCOB HA COCTOSTHUE TPUPOAHOW M COIMAIBHON Cpebl, OCO3HAHHEM TIJI00aJbHOTO XapakTepa
9KOJIOTHYECKHUX MPOOJIEM; OpHEeHTalleld Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUH IS pEelIeHUs 3aaad B
o0JacTu OKpyXarollel cpeipl, MIAHUPOBAHUS TMOCTYIKOB M OLEHKH WX BO3MOXHBIX TOCIEACTBHUNA IS
OKPYKaIOIIEe CpeIbl.

[leHHOCTH HAYYHOTO MTO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHON MPAKTUKH, TOHUMaHUEM MaTeMAaTHYECKON HayKd Kak chepbl YeIOBEUYECKOW JNeSTEIbHOCTH,
3TaloB €€ pa3BUTUA M 3HAYUMOCTH JUIsl PA3BUTHs LMBUJIM3ALMM; OBJIAJEHUEM S3BIKOM MAaTE€MaTUKU W
MaTE€MaTU4YeCKONW KYJIbTYypOM KaK CPEICTBOM IMO3HAHMS MHPA; TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEI0BATENbCKYIO ICSITENIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHSI TPOrPaMMBI y4eOHOTO npeamera «MaTeMaTHKa» XapaKTepU3yIOTCs
OBJIaJICHUEM YHHUBEPCATbHBIMU MO3ZHABAMENbHBIMU OeliCMBUAMY, YHUBEPCAbHbIMU KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATIbHbIMU Pe2YTIAAMUSHLIMU OellCTN8UAMU.

1) Vhusepcanvhvie nosnasamenvhvle Oelicmsus, oOecneuusarom @Gopmuposanue 06a308blX KOSHUMUBHBIX
npoyeccog 0Oyuarwuxca (0c6oeHue mMemooo8 NO3HAHUSL OKPYHCAIOWe20 MUpa, NpumMeHeHue J02UYecKux,
uccnedosamenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueii).

ba3oBeie mornueckue 1eUCTBUS:

o BBISIBJISTH M XapaKTePU30BaTh CYIIECTBEHHBIC NPHU3HAKK MATEMATUYECKUX OOBEKTOB, IOHSITHH,
OTHOUIICHUN MEXAY MOHATUAMU; (POPMYIHPOBATH ONpEACNCHUSI NMOHATUN; YCTaHABIUBATh CYIECTBEHHBIN
pHU3HAK KIACCH(PUKAIIUU, OCHOBAHHUS JIJIsl 000OIICHUS U CPABHEHUS, KPUTSPUHU TIPOBOJIUMOTO aHAIIN3A;

o BOCIPUHUMATH, (HOPMYITHPOBATH U MPEOOPA30OBBIBATH CYXKICHUS: YTBEPAUTEIBHBIC U OTPUIIATEIIBHEIC,
eIMHUYHBIC, YACTHBIC U OOIIHNE; YCIOBHEIC,

o BBISIBJISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TMPOTHUBOpeuuss B (hakTax, JaHHBIX,
HAOJIOJICHUSX U YTBEPKICHUSX; TIPEIaraTh KPUTSPHUH ISl BBISIBIICHUSI 3aKOHOMEPHOCTEH U IIPOTHBOPEYUHNI;
o JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TyKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHHUIA,
YMO3AKJIFOUCHUH 10 aHAJIOTHH;

o MIPOBOAUTHh CaMOCTOSITEIBHO JOKa3aTelbCTBA MAaTeMAaTUYECKUX YTBEPKIEHUH (MpsMble U  OT
IMPOTUBHOTO), BBICTPAMBATh AaPTyMEHTAIUIO, MPUBOJAUTH TMPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBLIBATH
COOCTBEHHBIE CYXKJIEHUS U BHIBOJBI;

o BBIOHMpATh CIIOCOO pelieHus yueOHOU 3a1aul (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BBIOUPAThH
HauboJee MOAXOALINI ¢ YUETOM CaMOCTOSATENHHO BbIICTICHHBIX KPUTEPHUEB).

ba3oBble nccneoBaTebCKUe ICHCTBHUS:

o WCIIOJIb30BaTh BOMPOCH KaK HMCCIICIOBATEIILCKUI WHCTPYMEHT TO3HAHUS; (DOPMYIHPOBATH BOIPOCHI,
dukcHupyromue MpoTHBOpeUre, mpodiaeMy, ycTaHABIMBAaTH MCKOMOE WM JaHHOE, (pOPMHUpPOBATH THUIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UIUIO, MHCHHE,

o MPOBOANTh CAMOCTOSATENIBHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, HCCIEJOBAHUE 10 YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBJICHHS, IPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH,

o CaMOCTOSITENLHO (hOPMYITHPOBATH 0OOOIIECHHUS ¥ BEIBOJIBI 10 PE3yNbTaTaM NMPOBEAEHHOTO HAOIIOICHNUS,
WCCJICIOBAHMSI, OIICHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3YyIbTaTOB, BHIBOJOB U 0000IIIEHU;

o MIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEIIONOKEHHUS O €r0 Pa3BUTHU
B HOBBIX YCJIIOBHSIX.

Pabota ¢ nuadopmanmeii:

o BBISBJIATH JePUIUTH MH(POpPMALMK, TaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha BONPOC U JJISl PEIICHUS
3aJa4u;

o BbIOMpaATh MHPOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMaTHU3UPOBATh U
MHTEPIPETUPOBATh UH(POPMALINIO PA3TUYHBIX BUJIOB U (hOPM MpeICcTaBICHHUS;

. CTPYKTYpUpOBaTh HH(OpMaIMIo, MPEeICTaBIsATh €€ B PpPa3IUYHBIX (QopMax, WIUTIOCTPUPOBAThH
rpaduyecku;

. OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENIEHO C(OPMYITMPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanrvnvle KoOMMyHUKamueHnvle Oclicmeus, 00ecnedusaom CcoOpMUpoOSaHHOCMb COYUALbHBIX
HABbIKOG 0OYYAIOUJUXCSL.

OOuieHue:

. BOCIIPHHUMATH U (POPMYIIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSAMH M LEISIMH OOIICHHUS; SICHO,
TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/ISI B YCTHI:IX U IMUCBMCHHBIX TCKCTaX, AaBaTh IIOACHCHUA IIO
XOJIy pelIeHus 3a7a4i, KOMMEHTHPOBATh MMOJy4CHHBIN PE3y/IbTaT;



. B XOJie OOCYKJICHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAa€MOW TEMbI, MPOOJIEMBI, pemaeMon
3aJ]a4uM, BHICKA3bIBaTh HUJIEH, HAllEJIEHHbIE HA MMOMCK PELIEHUs; COMOCTABIATh CBOU CYXKICHHUS C CYXKIACHUIMU
JIpYTUX Y4YaCTHHKOB JAuajora, OoOHAapyKHMBaTh pa3jMuMe U CXOACTBO MO3MUIMI; B KOppeKTHOW (opme
¢dbopMynHupoBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

o MIPEJICTABIIATH PE3YJIbTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, HCCIIE0BaHUS, IIPOCKTA; CAMOCTOSATEIIHHO
BEIOMpaTh OpMAT BBICTYILICHUS C YIETOM 3a/1a4 TPE3CHTALMN U 0COOCHHOCTEH ayTUTOPHUH.
CoTpyaHUYECTBO:

o MOHUMATh M MCHOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M HHIWBUIYaJbHOW pabOTHI MPH pPELICHUU
yueOHBIX 3ajJay; MPUHUMATh LI€Jb COBMECTHOM [eATeIbHOCTH, IUIAHUPOBATh OPraHM3aIMI0 COBMECTHOM
paboThI, pacpenessaTh BUIbI padoT, JOrOBapUBATHCSA, OOCYKIaTh IIPOIIECC U pe3yIbTaT paboThl; 0000IIaTh
MHEHHS HECKOJIBKUX JTIOACH;

o y4acTBOBATh B TPYMIOBEIX (opMax paboThl (00CYXIeHUs, OOMEH MHEHHH, «MO3TOBBIE IITYPMbI» U
WHBIC); BBIOJHITH CBOIO YaCTh pa0OTHl U KOOPJAUHUPOBATH CBOU JCUCTBUS C IPYTUMH YICHAMHU KOMAaHJbI;
OIICHMBATh KA4eCTBO CBOETO BKJAJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMU
B3aMMOJICHCTBHSI.

3) Vhusepcanvnvie pezynsamusnvle Oeticmsus, 0b6ecneuusaiom @GOopMuposanue CMulCI06bIX YCMAHOBOK U
JHCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusanus:

COCTaBJIATH IUIaH, AITOPUTM PEILIEHUS 3aJ]a4i, BEHIOUPATh CIIOCO0 PEIIeHUs ¢ YUETOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM
UHpOpPMaLINH.

CaMOKOHTpOJIb:

o BIIaJIETh HAaBBIKAMU II03HABAaTEIbHOW pedIeKCMH KaK OCO3HAHHUS COBEpIIAEMbIX JEHUCTBUH U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YIbTATOB; BIAIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLiecca u
pe3ynbTaTa perieHusi MaTeMaTUYeCKON 3a/1auH;

o MIPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a/1a4l, BHOCUTh KOPPEKTHUBHI B
NESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAWJCHHBIX OMIMOOK, BHISBICHHBIX TPYIHOCTEIH;

o OIICHUBATh COOTBETCTBHE pe3yJbTaTa IEIH U YCIOBUSAM, OOBSICHATH NPUUYUHBI JOCTYDKCHUS WIIN
HEJOCTH)KCHUS PE3YIbTATOB JESTEIBHOCTH, HAXOUTh OIIHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

NNPEJIMETHBIE PE3YJIBTATDBI

OcBoecHue y‘IC6HOFO Kypca «Anre6pa M Haydajla MAaTEMAaTUYCCKOI'O0 aHAJIM3a» Ha YPOBHC CPCIOHETO 06H_ICFO
06pa3OBaHI/I${ JOJIXKHO obecneunBaTh JOCTHUIKCHUC CIICAYIOIHNX MTPCAMETHBIX 06pa30BaTeJ'IBHBIX PE3YyJIbTATOB:

10 KJIACC

Yuciaa 1 BIYMCTIEHUS

OnepupoBaTh MOHATUSMU: PAIlMOHATBHOE U JEHCTBUTENHHOE YMCIIO, OOBIKHOBEHHASI M JAE€CATUYHAs APOOb,
MIPOIICHTHI.

BrimonasaTe apudMeTrueckue oneparuu ¢ paluoHaIbHBIMU U IEUCTBUTEIIBHBIMUA YHCIIAMHU.

BoeinmonHaTe mpuOIMKEHHBIE BBIYMCICHUS, WCIIONB3Ys MpaBUiIa OKPYIJICHHS, eNaTh MPUKUAKY U OICHKY
pe3ynbTaTa BBIYMCICHUH.

OrnepupoBaTh MOHATUSMU: CTETICHB C LETBIM TMTOKa3aTesieM; CTaHaapTHas ¢opMa 3aluch JIeUCTBUTEIHLHOTO
YuCia, KOpEHb HATYypaJbHON CTETIEHH; MCIOJIb30BaTh MOIXOANIYI0 (POPMY 3alUCH JEHCTBUTEIBLHBIX YUCENT
JUTSL pellIeHUs MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHbIX.

OnepupoBaTh MNOHSATUSIMU: CHHYC, KOCHMHYC M TaHTE€HC IPOU3BOJBHOIO YIJIa; MCHOJb30BaTh 3aIMKCh
MIPOU3BOJILHOTO YyIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE (DYHKITHH.

YpaBHeHus1 1 HEPABEHCTBA



OnepupoBaTh NOHATUAMU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO; LI€J]0€, pallMOHAIbHOE, UPPALMOHATIBHOE
ypaBHEHHE, HEPAaBEHCTBO; TPUTOHOMETPHUECKOE YPAaBHEHHE;

BrImonHaTe npeobpa3zoBaHus TPUTOHOMETPHYECKUX BBIPAKEHHUM U PeIIaTh TPUTOHOMETPUUYECKHE YPABHEHUS.
BrimonusaTe npeoOpa3zoBaHus LIETbIX, PAIIMOHATIBHBIX U UPPAIIMOHATIBHBIX BHIPAXKEHUH U pellaTh OCHOBHBIC
TUIIBI LENbIX, PAIIMOHATBHBIX U UPPALMOHAIILHBIX YPABHEHHUI U HEPABEHCTB.

[IpumMeHsTH ypaBHEHHUS 1 HEPABEHCTBA JJISl PEILICHHSI MATEMaTHYECKHUX 3a/1a4 M 33/1a4 U3 Pa3InYHbIX o0acTei
HAyKHU U PEAIbHOU KU3HH.

MonenupoBaTh peanbHbIE CUTYallMH Ha S3bIKE alreOpbl, COCTABISATh BhIPAXKEHHUsS, YpaBHEHHUs, HEPABEHCTBA
10 YCIIOBUIO 33/1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJICNIH C UCIIOJIb30BaHUEM arrmapaTa anreOphl.

DyHKUUH U rPapuKu

OnepupoBarh MOHATHIME: (QYHKIHS, CIOCOOBI 3amaHus (YHKIUH, OOJACTh OMPEICICHUS U MHOXECTBO
3HauYeHUH PyHKIMHU, TpaduK GYHKIIUHA, B3AUMHO OOpaTHbIC (DYHKIIHH.

OnepupoBarh MNOHATUSMHU: YETHOCTH U HEYETHOCTh (DYHKUMU, HYIH (QYHKIHH, [OPOMEKYTKH
3HAKOMOCTOSIHCTBA.

Hcnonp3oBatek rpaduky GyHKIMIA U1 peLIeHNsT ypPaBHEHUH.

Ctpoutb U ynuTaTh rpaduk TUHEHHONW (QYHKINU, KBAAPAaTUIHONW (QYHKIIUHU, CTEIEHHON (YHKIHMU C LEIbIM
MOKa3aTeJeM.

Ucnonp3oBare rpaduku GyHKIWN AT UCCIEIOBAHMS MPOIECCOB U 3aBUCHMOCTEH TP PEHICHUH 33134 U3
JPYruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU; BEIpaXaTh (POPMYJIaMH 3aBUCUMOCTH MEXKY BEITMUYNHAMH.
Hauana maTeMaTH4ecKOro aHajamu3a

OnepupoBarh MOHATUSAME: TOCIEI0BATEILHOCTD, apU(PMETHUECKAs U T€OMETPUYECKAsi IPOTPECCHH.
OmnepupoBarh TOHATHAMH: OECKOHEUHO YOBIBaIOIIas T€OMETPHUYECKAs IMPOrpeccHs, cymMma OECKOHEYHO
yOBbIBaIOLIE reOMETPUUECKON TPOrPECCUHU.

3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MOCIENOBATENLHOCTEH M MIPOTPECCUl ISl PEIICHUs] pEalIbHBIX 3a7a4 MPUKIATHOTO
Xapaxrepa.

MHokecTBa U JIOTHKA

OmnepupoBath MOHATUSMHI: MHOKECTBO, ONEPAIIUH HAJ MHOYKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT AJIs ONMHUCAHMs PeasIbHBIX MPOILIECCOB M SIBICHUH, MpH
pELIeHUHN 3aJ1a4 U3 IPYTUX Y4eOHBIX TPEIMETOB.

OmnepupoBath MOHATUSIME: ONPEACIICHIE, TEOpEMa, CIECTBHE, TOKA3aTEIbCTRO.

11 KUIIACC

Yucsia ¥ BLIYUCICHUSA

OrnepupoBaTh NOHATHSAMU: HATyPAIBHOE, 1EJI0€ YUCIIO; UCIIOIb30BATh MPU3HAKN JEIMMOCTH LIEJbIX YUCEN,
pa3IoKEHUE YHCIIa HAa IPOCTHIE MHOKHUTEIN JUIsSl pEIEeHUs 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PALIMOHAIBLHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHE: JIorapu(M YUCIIa, TECATUYHBIEC U HATYpaJIbHbIE JTOTapU(MBI.

YpaBHeHHUs1 M HEPaABEHCTBA

[TpuMeHsTh CBOWCTBA CTENEHU AJIs MPeoOpa30BaHMsl BRIPAXKEHU; ONIEpUPOBATh MOHATUSAMU: IT0Ka3aTeIbHOE
YPaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI IOKA3aTENIbHBIX YPABHEHUIN U HEPABEHCTB.

BomonHaTe  1mpeoOpa3oBaHUs  BBIPAKEHUH, COAEpXKAIMX JIOrapu(Mbl; OMEpUpOBaTh MOHATUSAMHU:
JorapupMHuyuecKoe ypaBHEHHE W HEPAaBEHCTBO; pellaThb OCHOBHBIE THUIIBI JIOTapU(PMHUUECKUX ypaBHEHUH U
HEPaBEHCTB.

Haxoauts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMH: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€ PELlIEHUE; UCII0Ib30BaTh CUCTEMY JIMHEHHBIX
YPaBHEHHUH I PEIICHUS IPAKTHYECKUX 3a/1a4.

HaxoauTe pemeHns: npocTemx CUCTEM U COBOKYITHOCTEN PAllMOHAJIBHBIX YPAaBHEHUH U HEPABEHCTB.



MozenupoBaTh peaabHble CUTYallul Ha S3bIKE aareOpbl, COCTABIATH BBIPAKEHMSI, yPABHEHNUS, HEPABEHCTBA U
CHCTEMBI IO YCJIOBHUIO 33J]auH, UCCIIE0BATh MIOCTPOCHHBIE MOIETH C UCIIOIb30BAHUEM alllapaTa aiareopsl.
DyHKUUH U rPpadpuKu

OnepupoBaTh MOHATHAMU: IepuoandecKas (QyHKIHUSA, NPOMEKYTKM MOHOTOHHOCTH (QYHKLHH, TOYKH
IKCTpeMyMa (pyHKIMHU, HauOoJbIllee U HaMMEHbIIee 3HaYeHUs (PYHKIIUM Ha IPOMEKYTKE; MCI0JIb30BaTh UX
JUISL UCCIieIOBaHMs (DYHKIMH, 33JaHHON TPapUKOM.

OmnepupoBaTh NOHATUAMH: TPAPUKHU MMOKA3aTEIBHOHN, JOTapUPMHUUECKON M TPUTOHOMETPUYECKUX (PYHKITHIA;
n300pakaTh UX HAa KOOPIUHATHON MJIIOCKOCTH U UCIOJIb30BATH JIJIs PEIIEHUs] YpaBHEHHUI U HEPaBEHCTB.
N300pakaTh Ha KOOPAWHATHOH IUNIOCKOCTH I'paMKU JTMHEHHBIX YPAaBHEHUHN U MCIIOJIB30BaTh UX JUI pEIICHUS
CHUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnonp3oBare rpaduku GyHKUMN JUISI UCCIEAOBAHUS MPOIECCOB M 3aBUCHMOCTEH M3 JPYruX y4eOHBIX
JUCLUILINH.

Havaja maTeMaTH4eCKOro aHAJIHM3a

OmnepupoBarh MOHATUSAMU: HETIPEphIBHAS (DYHKIMS; TPOU3BOIHAS (DYHKIIMHU; UCIIOIb30BaTh T€OMETPUYECKHIA
U QU3UYECKUI CMBICT IPOU3BOAHOM [T PEIICHHS 3a/1a4.

Haxoaute mpou3BOAHBIE 3J€MEHTApHBIX (YHKIMHA, BBIUUCIATH IHPOU3BOJIHBIE CYMMBI, IPOM3BEIEHUS,
4acTHOrO (DYHKIMH.

Hcnonb30BaTh NpOU3BOAHYIO AJIsl MCCIEAOBaHUSA (YHKIMM Ha MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSITh
pe3yJIbTaThl UCCIIEI0BAHUS K TIOCTPOCHUIO IPAPUKOB.

Hcnonp30BaTh MPOU3BOAHYIO ISl HAXOXKIACHWS HAWIYYIIEr0 PEUICHWs B IPHUKIAJHBIX, B TOM YHUCIE
COLIMAJIbHO-OKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBarh MOHATHAMH: TIEPBOOOpA3HAs M MHTETPaJl; TOHUMATh TEOMETPUIECKUNA U (U3NIECKUN CMBICI
WHTErpaja.

Haxoaute nepBooOpa3Hble 3J€MEHTAapHbIX (YHKIMHA; BBIYUCIATH HMHTerpanl mno ¢opmyne HbproToHa—
JleliOHMLIA.

Pemate mpukiagHble 3a7aud, B TOM YHCJIE COLMAIBHO-?KOHOMMYECKOTO U (PU3MYECKOro XapakTepa,
CpencTBaMU MaTEMaTUYECKOIO aHAIU3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoaeusie  Ipaxriieckue o0pa3oBaTe/ibHbIE
padoTshI padoTshI pecypenr
MHo>kecTBa palluOHANBHBIX U
1 JNIEWCTBUTENILHBIX uncell. PalonansHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuuu U rpaduku. CTeneHs ¢ elbM 5
MoKazaresiem
3 ApudpmeTnieckuiit KopeHb N—OW CTEIEHHU. 18 1
HppannroHanbHble YpaBHEHUS M HEPABEHCTBA
Dopmybl
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 22 1
ypaBHEHHS
5 [TocnenoBaTenbHOCTH M IPOTPECCUU 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



11 KJTACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NMPOrpamMMbl Bcero Kontpoarupie  Ilpakruteckue oOpa3oBaTe/ibHbIE
padoTshI padoTshI pecypeni
CreneHb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas pynkuus. [lokazareapHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckast pyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBeHCTBA
Tpuronomerpruyeckue GyHKIHHA U UX
3 rpaduku. TpuroHomeTpruiecKkue 9 1
HEPaBCHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
5 WNHterpain u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u niensie yucna 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0






