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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma mo Kypcy «Anrebpa W Havaja MaTEeMaTHYECKOTO aHAJIM3a»

pa3paboTaHa Ha OCHOBE:

® DenepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CpPEIHEro
oO1rero o0pazoBaHusi, YTBEPKJACHHOTO MPUKa3oM MHHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit @eaepannu ot 17.05.2012 Ne 413 (penakuus ot 12.08.2022);

® OepnepanbHOl 00pa30BaTEIBLHOM MPOTPaMMBI CpeHEro 00IIero oOpa3oBaHUS,

YTBEPXKIECHHOW MpuKa3zoM MunucrtepcTa nmpocsemenus Poccuiickon denepannu
ot 18.05.2023 Ne 371;

® I[lonoxenun «O  paboueit mporpamMmme  ydeOHOro  TMpeaAMeTa, Kypca
TOCYJapCTBEHHOTO OFOIKETHOTO 00111e00pa30BaTEIbHOTO YUPEIKIACHUS JTUIEH
Ne373 MockoBckoro paitona Cankt-IlerepOypra « 9kOHOMHUUECKUH JIULIECID)

VYuebnslii Kypce «Airedpa u Hayaia MaTEMaTHYECKOTO aHATIN3a) SABJISIETCS] OJTHUM
U3 HanOoJiee 3HAYMMBIX B IPOTpaMMe CPETHEro O0IIero 00pa3oBaHus, MOCKOJIbKY, C
OJTHOM CTOPOHBI, OH OOECIeYMBaeT MHCTPYMCHTAIbHYIO 0a3y Il M3yYeHHs BCEX
€CTECTBEHHOHAYYHBIX KYPCOB, a C JAPYrOd CTOPOHBI, (HDOPMHUPYET JIOTHYECKOE W
aOCTpaKTHOE MBIILJICHHE OOY4YaloIMXCSd HAa YPOBHE, HEOOXOAMMOM JUIsi OCBOEHUS
uH(pOpMaATUKU, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH W JPYTUX IUCHUILIUH. B
paMKax JaHHOTO y4eOHOro Kypca oOydaromipecs OBJa/IeBalOT YHHBEPCATbHBIM
S3BIKOM COBPEMEHHOW HayKH, KoTopas (opMymupyeT CBOM JIOCTHIKCHHS B
MaTeMaTu4ecKoil popme.

VYuebHblli Kypc anreOpbl M Hayajl MaTeMAaTHYECKOTO aHaliu3a 3aKjaJblBacT
OCHOBY JIJIs1 YCTICIITHOT'O OBJIAICHUSI 3aKOHAMH (DU3UKU, XUMUU, OUOJIOTUH, TOHUMAHUS
OCHOBHBIX TCHJICHIIUH Pa3BUTHA DPKOHOMHUKHA W OOIICCTBEHHOMW >KW3HH, IO3BOJISET
OPUEHTHUPOBATLCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO WCIOJIb30BaTh WX [JIsl JaJbHEHIIEro oOpa3oBaHUS U B TMOBCEIHEBHOU
KU3HH. B TO ke Bpemsi oBiajieHHe aOCTPAaKTHBIMM W JIOTHYECKH CTPOTUMH
KOHCTPYKITUSIMU aJIT€Opbl U MAaTEMaTUYECKOTO aHallM3a Pa3BUBACT YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH HCTHHHOCTD, IOKA3bIBATh YTBEPIKICHHS C TIOMOIITHIO
WHIYKITUU U PacCy’kKIaTh ASAYKTHBHO, UCIIOJIB30BaTh 0000IIEHNE U KOHKPETH3AIHIO,
abcTparupoBaHue U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIIJICHUE.

B xonme usydyenuss yueOHOro kypca «Anredpa W Hayajia MaTeMaTUYECKOTrO
aHanu3a» OOydYaroIIMecs TOJyYaloT HOBBIM ONBIT PEIICHUS NPHKIAJIHBIX 3ajad,
CaMOCTOSTEIILHOTO TTOCTPOSHUS MaTeMaTHYECKUX MOJICICH pEaIbHBIX CHUTYaIlHi,
WHTEPIPETAUNA TIOJYICHHBIX PEIICHUHN, 3HAKOMSATCS ¢ IPUMEPAMH MaTeMaTHYECKHIX
3aKOHOMEpPHOCTE B  MPUPOJIe, HAYKE U HCKYCCTBE, C  BBIJAIONUMUCS
MaTEMaTUYECKUMH OTKPHITHUSIMHU U UX aBTOpPaMH.

VYueOHBI Kypc o001amaeT 3HAYUTEIBHBIM BOCHHUTATCIBHBIM ITOTEHIIAATIOM,
KOTOpBI  peaju3yeTrcs Kak dYepe3 Yy4yeOHBIH Marepuall, CIIOCOOCTBYIOIINUN
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¢opMHpOBaHNIO HAYYHOTO MHPOBO33pEHHS, Tak M yepe3 crneuuduky yueOHON
JESITeTbHOCTH,  TPEOYIOMmeH  MPOJOJDKUTENBHON  KOHIEHTpPAIlMM  BHHUMAaHWUS,
CaMOCTOSITENIFHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJTYUYCHHBIN pe3ysbTar.

B ocHoBe MeTonuku o0y4yeHHs anredpe W HavajaM MaTeMaTHYeCKOro aHajau3a
JCKUT NEATSTbHOCTHBIN MPUHIIUIT O0yYCHHUS.

[IpuoputeTHbIME HedasAsMM O00ydeHHs aireOpe M Hadaiam aHanuza B 10-11
KJlaccax Ha yriryOJIEHHOM ypOBHE MPOOJKAIOT OCTaBAThCA:

(GopMHpoBaHrE IEHTPAIBHBIX MAaTEeMAaTHUYECKUX TOHATHH (YHCIIO, BEIMYMHA,
reomMeTpuueckas (Gurypa, mnepeMeHHas, BEpOSTHOCTb, (YHKIUS, MPOU3BOJHAS,
UHTErpa), o0ecreunBaroIuX IPEEMCTBEHHOCTD u NEPCIEKTUBHOCTh
MaTeMaTHYECKOTr0 00pa30BaHUsI 00yJIarOIINXCS;

HoJBeICHNE OOYyYaroIlMUXCsl Ha JOCTYIHOM JUI HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MAaTEMATHKH M OKPY)KAIOIIETO MHpa, MOHMMAaHUI MAaTeMaTHKU Kak
4acTH 00IIEeH KyIbTyphl YEIOBEUECTBA,

pPa3BUTHE HMHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OO0ydaromuxcs,
NIO3HABATEIbHON  AKTUBHOCTH,  HCCIEIOBATENBCKUX  YMEHUH, KPUTUYHOCTH
MBIIIUICHUS, UHTepeCca K U3YUCHUIO0 MAaTEeMAaTHKU;

dopmupoBanre (QYHKIHOHATHHOW MaTeMaTHYeCKOW TPAMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMaTHYECKHUE ACTIEKThI B PEalbHBIX )KU3HEHHBIX CUTYAIUSIX U MPH
U3y4eHUW JIDYTHMX yYeOHBIX MPEIAMETOB, TMPOSBICHHUS  3aBUCHMOCTCH U
3aKOHOMEpHOCTEH, (opMynupoBaTh WX Ha s3bIKE MaTeMaTHKH U CO37aBaThb
MaTeMaTU4eCKUe MOJIENIM, MPUMEHSTh OCBOSHHBIH MaTeMaTHYECKUi ammapar Jis
peLIeHHsT TMPaKTHUKO-OPUEHTUPOBAHHBIX 3a/1a4y, HMHTEPIPETUPOBATH M OICHUBATH
TIOJTyYCHHBIE PE3YIIbTATHI.

B cTpykType yueOHOTO Kypca «Anredpa v Hadalla MaTeMaTHIECKOTO aHAIHN3ay
BBIICTICHBl  CIICAYIONMIME COJepKaTelbHO-MEeToAnYeckne JmHuu: «Yucna wu
BEIYHCIICHUSY, «DyHKIMH U Tpadukm», «YpaBHEHUS W HeEpaBeHCTBa», «Hawama
MaTeMaTU4YecKoro  aHaimuza», «MHoxecTBa W  JIorTMKa». Bce  OCHOBHBIC
COJIEPKATEIIbHO-METOIMYECKHE JIMHUU M3YyYaloTCs Ha TMPOTSHKEHUH JIBYX JIET
oOy4eHHUs Ha YpPOBHE CpEHEr0 O0IIero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS APYT
Jpyra ¥ TOCTEIICHHO HACHIIAsICh HOBBIMH TEeMaMH U pas3zicnamu. J[aHHBIN ydeOHBIH
KypC SBJISICTCSI HMHTETPATHUBHBIM, ITOCKOJIBKY OOBEIMHSIET B ceOe Ccojep’KaHue
HECKOJPKMX MAaTEMaTUYeCKHX ITUCIUIUINH, TaKuX Kak ainrebpa, TPUTOHOMETPUS,
MaTEeMaTUYECKU aHaIN3, TEOPUsT MHOXKECTB, MaTeMaTu4ecKas Joruka u apyrue. [lo
Mepe TOTO Kak oOydJaromimecs OBJaAeBAalOT BCE Ooyiee MIMPOKUM MaTeMaTHUECKUM
anmapaToM, y HUX TOCJIEI0BATEIbHO (HOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMATHYECKYI0 MOJIEeNb pPEATbHONW CHUTyallud, NPUMEHSTh 3HAHUA,
MOJIYYCHHBIC TIPH HW3YYEHUH YYEOHOro Kypca, UIsl PEHIeHHS CaMOCTOSTEIHHO
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c(OpMyJIMPOBAHHON MAaTEMaTUYECKOM 3aJadyM, a 3aTeM HHTEpPIPETUPOBATh CBOM
OTBET.

CopnepxarenpbHO-MEeTOAUYECKass JHHHUS «YHCiIa W BBIYUCICHHS 3aBEpPILACT
(OopMHUpPOBAaHNE HABBIKOB MCIIOJIb30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaToO Ha ypOBHE OCHOBHOIO 0o01miero oopasoBanus. Ha ypoBHe cpenHero ooiero
oOpazoBaHus 0co000€ BHUMaHHE yaeseTcss ((OPMUPOBAHUIO HABBIKOB PAI[MOHATIBLHBIX
BBIUMCJICHHUH, BKIIOYAIONIUX B C€0s MCTIOIB30BAaHUE PA3INYHBIX (JOPM 3alHCH YKCa,
yMEHHE JeNaTh MNPUKUIKY, BBIMOJIHATH MPHOIMKEHHBIE BBIUMCICHHS, OLIEHHUBATH
YHCJIOBBIE BBIPAXKEHUS, pabdOTaTh C MATEMAaTUYECKUMH KOHCTAHTaMHU. 3HAKOMbIE
00y4aroIMMCsl MHOXECTBA HATYPAJIbHBIX, LIEJIbIX, PALIMOHATIBHBIX U JEHCTBUTEIBHBIX
YHUCe IOMOIHSIOTCS MHOKECTBOM KOMIUIEKCHBIX YUceN. B KaX/10M U3 3TUX MHOKECTB
paccMaTpuBalOTCs CBOMCTBEHHBIC €My CelIM(PHUECKUE 3a/1a4il U ONEepalvu: JIeJICHHE
HAIeJIO, OTIEPUPOBAHUE OCTAaTKAaMU Ha MHOXECTBE LEJbIX YHCE, 0COObIE CBONCTBA
palMOHAJIbHBIX U UPPALMOHAIBHBIX YHUCEN, apU(PMETHUYECKUE OIEepaliu, a TaKKe
U3BJICUCHUE KOpPHS HATYPAJIBHON CTEIEHH HAa MHOYKECTBE KOMIUIEKCHBIX YHCEN.
brnaronmapss mocienoBaTeIbHOMY PACUIMPEHHIO Kpyra MCHOJB3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXKHOCTSIMU WX NPHUMEHEHHUS M1 PEUICHUs Pa3IM4YHbIX 3a/]a4
dopMupyeTcsi IpeICTaBICHUE O €IMHCTBE MaTEMaTHKM KaK HAykKHM M €€ poju B
NOCTPOCHUU MOJEJIEH peajbHOr0 MHpa, IIUPOKO MCIONb3YIOTCS 00001IeHue U
KOHKpETH3aIHSI.

JIunuss «YpaBHEHHS] W HEPABEHCTBA» pEAIU3yeTCsl HAa MPOTSIKEHUH BCETO
oOy4eHHMs Ha YPOBHE CPEJHEro 00IIero o0pa3oBaHusl, MOCKOJIbKY B KaXIOM pasjiesie
[Iporpammel IpeIyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3aaad. B pe3ynbrare
oOyJaroluecs: OBJIAJEBAIOT PA3IUYHBIMM METOJAaMH pELIEHUS pPalMOHAIbHBIX,
UPPALMOHAIBHBIX, IMOKA3aTEIbHBIX, JOTapu(PMUUECKHUX U TPUTOHOMETPUUYECKHUX
yYpaBHEHUH, HEPABEHCTB M CHCTEM, a TaKKe€ 3a/ay, COJEpXKAIIMX MapaMeTphl.
[TosryueHHblE yMEHUS IIMPOKO HCIIOJIB3YIOTCS TPU HUCCIEAOBAHUM (PYHKUIUN C
MIOMOILBIO TPOU3BOAHON, MIPH PEIIEHNN NPUKIIAIHBIX 33]1a4 U 337a4 Ha HAXO0XKJICHHE
HauOONBIINX U HaUMEHBUINX 3HAUeHUU (QyHKUMH. J[aHHas copepaTesbHas JUHUS
BKJIFOYAET B ce0s Takke (OPpMUPOBAHUE YMEHUH BBINIOJIHATH pacy€Thl O opMyIiam,
npeoOpa3oBaHus palMOHAIBHBIX, HUPPAUUOHANBHBIX W  TPUTOHOMETPUYECKHUX
BBIPOKEHUM, a TAKKE BBIPAKEHUHN, COJIEPXKAIIUX CTeneHu u jorapudmel. braromaps
U3YYEHHIO anreOpanyeckoro Marepuaia MpPOUCXOIUT JajibHEHIee pa3BUTHE
QITOPUTMUYECKOTO H aOCTPAaKTHOTO MBIIUICHUS OO0y4armuxcs, (OpMHUPYIOTCS
HABBIKM JI€YKTUBHBIX PACCyXJE€HUW, pabOThl € CHUMBOJBHBIMH (OpPMaAMH,
MPE/ICTABICHUS] 3aKOHOMEPHOCTEW U 3aBUCMMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npemiaraet 3(p(PEKTUBHBIE UHCTPYMEHTHI NJIsi PEIICHUS MPAKTUUECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HarjsiJHO JEMOHCTPHUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKH.



ConepxxarenpHo-MeToM4eckass JUHUS «DyHKIMM U rpapuKu»  TECHO
NEPEIUIETACTCA C APYTUMU JIMHUSIMU YYEOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE
3a1a€T  MOCIENOBATEIBbHOCTh M3Y4YEHHs] Marepuana. M3ydeHwe CTENeHHOM,
NO0Ka3aTeNbHOM, JOrapu(pMUIECKON U TPUTOHOMETPUYECKUX (QYHKIUI, X CBONCTB U
rpaUKoB, HCIHOJIb30BaHWE (YHKUMH JUId pelieHus 3ajad U3 JPYrux ydeOHbIX
IIPEAMETOB U PEAIBHOU JKM3HU TECHO CBA3AHO KAK C MATEMAaTHUYECKUM AHAIN30M, TaK
U C pelIeHrneM ypaBHEHUI u HepaBeHCTB. [Ipu 3ToM Oolbliloe BHUMaHUE YAENIAeTCs
(bopMUPOBAaHNIO YMEHHUS BBIpakaTth (GOpMyJaMU 3aBUCUMOCTH MEXKIY Pa3TuYHBIMU
BEJIMYMHAMU, UCCIIEN0BATh MOJTYYEHHbIE (PYHKIIMH, CTPOUTh UX rpaguku. Marepuan
JTOM COACPKATCIBHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHUH U HAaBBIKOB,
MO3BOJISIIOIIMX BBIPAYKAaTh 3aBUCHUMOCTU MEXIY BEIMYMHAMH B Pa3IM4YHON (opMe:
aHAJIMTUYECKOH, rpaduueckoil u cioBecHO. Ero usyyenue crocob6cTByeT pa3BUTHIO
AJITOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKPETU3AlUH,
VCIIOJIb30BaHUIO AHAJIOTUH.

ConepxarenpHass JimHHMS «Hadama MareMaTHyeckoro aHaiau3a» I03BOJISET
CYWIECTBEHHO PACIIMPUTh KPyr KaK MAaTeMaTHYECKHMX, TaK M NPUKIAIHBIX 337124,
JOCTYIHBIX OOYy4YalIIUMCs, TaK KaK Yy HHUX MOSBISETCS BO3MOKHOCTb CTPOMTH
rpauKH CIOXKHBIX (QYHKIIMHI, ONPEAesaTh UX HanOOJbIINE U HAUMEHbIIINE 3HAYCHHUS,
BBIUUCIATH IUIOMAAN (GUryp u 0O0bEMBI TN, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporeccoB. JlaHHasg coaepKaTeiabHas JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
ITIOCTPOCHUSI MATEMATUYECKUX MOJENIEH PEalIbHbIX CUTYyalUMd, MO3BOJISIET HAXOIWUTh
HaWJIy4dllle€ pElICHWE B MPUKIANHBIX, B TOM YHCIE COLMAJIbHO-IKOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMHM MaTe€MaTHYE€CKOrOo aHajh3a CIOCOOCTBYET
pa3BUTHIO AOCTPAKTHOIO, (OPMaIbHO-JIOTMUECKOIO0 M KPEaTHMBHOIO MBIIIJICHUS,
(GbOpMHPOBAHHIO YMEHUIN Paclo3HABATh MPOSBICHUS 3aKOHOB MaTEeMaTHUKHU B HaykKe,
TEXHUKE M HcKyccTBe. OOydaromuecs y3HAIOT O BBLAAIOIIMUXCS Pe3yibTaTax,
MOJyYEHHBIX B XOJI€ Pa3BUTHsI MaTEMaTUKHU KaK HAyKH, U 00 UX aBTOpPaX.

CopepxxarenpHO-MeTOAUYECKass JUHUSA «MHOXKECTBa M JIOTHKa» BKJIKOYAECT B
ceOsl DJIEMEHThl TEOPUM MHOXECTB U MAaTeMaTU4YecKOoW JIOruku. TeopeTuko-
MHOYKECTBEHHBIE MPEACTABIICHNS POHU3BIBAIOT BECh KYPC IIKOJBHOW MAaTeMATUKH U
npeajaraloT HaumOoJjiee YHHUBEPCAIbHBIA S3bIK, OOBEAMHSIONIMNA BCE pa3Jeibl
MaTeMaTUKU U €€ MNPWIOKEHUW, OHM CBA3BIBAIOT pPa3HbBIE MAaTEMaTHYECKUE
JVICLMIUIMHBI U UX IPUIOKEHU B eIMHOE 1eioe. [103ToMmy BakHO JaTh BO3MOKHOCTD
oOydaronieMycsi [OHMMAaTh TEOPETUKO-MHOKECTBEHHBI  S3bIK  COBPEMEHHOMU
MaTeMaTUKHU U MCHOJIb30BATh €ro I BBIPAKEHUS CBOMX MbICIEH. J[pyruM BaKHBIM
MIPU3HAKOM MAaTEMAaTUKHU KaK HayKW CJIEAYET MPU3HATHh CBOWCTBEHHYIO € CTPOrOCTb
00OCHOBaHUH U CIIEZJOBAHUE OMPECIEHHBIM MpaBUIaM MOCTPOEHUS JOKA3aTEIbCTB.
3HAKOMCTBO C OJJIEMEHTaMH MAaTEeMaTHYECKOM JIOTHMKH CHOCOOCTBYET pPa3BUTHUIO
JIOTUYECKOTO MBIILIEHUs 00y4arouuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS
Ha OCHOBE JIOTUYECKUX MPaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILIUICHHUS.



B ydyeOHOM Kypce «Anrebpa W Havala MaTEMaTHYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
CIIocOOCTBOBaTh  (DOPMHUPOBAHWIO HABBIKOB TIOCTPOCHHS MOJIEICH peaTbHBIX
CUTyaIluii, WCCIEIOBAaHUSA OTUX MOJEIeld ¢ TOMOIIBI0 ammapara anreOpsl u
MaTEeMaTHYECKOTO aHalW3a, HWHTEPIpPETallid TOJyYEeHHBIX pe3yabTaToB. Takue
3aJlaHds BIUICTCHBI B KQXKIBIA M3 Pa3/IejIOB IPOrPAMMBI, IOCKOJIBKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCIOIB3YETCS Il pEelIeHUs MPUKIATHBIX 3amad. [lpw
pEIICHUM  pEAJbHBIX  MPAKTUYECKWX  3a7a4  oOydJaromiuecss  pa3BUBAIOT
HaOIOIaTeIbHOCTh, YMEHHE HaxXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCTIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh Mpodiemy. JleareapHOCTh
1o OPMHUPOBAHUIO HABBIKOB PEIICHUSI TIPUKIIATHBIX 3a7a4 OPTaHU3YETCsI B TIPOIIECCE
M3YUYCHUS BCEX TeM y4eOHOTO Kypca «Anredpa v Hayalia MaTEMaTHYECKOTO aHAJIN3a.

Ha m3ydenne yueOHOTO Kypca «Ayrebpa v Hadajga MaTeMaTHYECKOTO aHAIH3a
orBoauTcs 272 yvaca: B 10 knacce — 136 yacos (4 yaca B Hezenmo), B 11 kimacce — 136
yacoB (4 4aca B HEJIEJIO).

YYEBHO-METO/JUYECKOE OBECIIEHEHUE OBPA30BATEJIbHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEGEHBIE MATEPUAJIBI JIJIAA YUEHUKA

* Marematuka. AnreOpa U Hadajla MaTeMaTu4yeckoro ananusa, 10 kmacc/ Mep3sisik
A.I'., Homuposckuii [[.A., IlonaxkoB B.M.; noa penakuueit Ilomonsckoro B.E.,
OO011ecTBO ¢ OrpaHUYEHHON O0TBETCTBEHHOCThIO M3narensckuii nentp «BEHTAHA-
['PA®y; AxunonepHoe obiiectBo «M3natenbctBo «IIpocBenienne»

* Marematuka. AnreOpa ¥ Hadaja MaTeMaTU4YecKoro ananusa, 11 kmacc/ Mep3aisik
A.T'., Homuposckuii [[.A., IlonakoB B.M.; noa penakuueit Ilomonsckoro B.E.,
OO011ecTBO ¢ OrpaHUYEHHOM O0TBeTCTBeHHOCThIO M3narensckuii neHTp « BEHTAHA-
['PA®y»; AkunonepHoe obiectBo «M3aaTensctBo «lIpocBenienrer



COJEPXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Paunonansupie uyuciaa. OOBIKHOBEHHbIE U JACCATUYHBIC JPOOH, MPOIEHTHI,
OeckoHeuHble Tepuoandeckue apobu. llpumenenuwe napoOel U MNPOUEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peabHOM )KU3HU.

JeWicTBuTenpHble  4yncia. PalnyoHanbHBIE W MPPAUMOHAIBHBIE  YHCIIA.
Apudmernueckre  omepari ¢ JCHCTBUTEIBHBIMH  4YucCIaMd.  MoOJyIb
JNEUCTBUTENLHOTO 4YMclia M ero cBoiicTBa. [IpuOmmk€HHbIE BBIYKCIICHUS, MpaBUia
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenens ¢ 1iebiM nokazareneM. bunom Hetotona. Mcnons3oBanue noaxoasmiei
dbopMBI 3amucu JEUCTBUTEIBHBIX YHCEN JUISl PEIICHHS MNPAKTUYECKUX 3a7ad U
MPEICTABICHNS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp ¢ panuMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWMCTBA, CTEINEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapudma. JlecsaTuuHble W HaTypajlbHbIE
JorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHUHYC U apKTAaHTI'€HC YMCIIOBOIO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa 1 TOKIECTBEHHBIE MPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHUSL.
PaBHOCUIIBHBIE ypaBHEHUST W YypaBHEHUA-cleICTBUS. HepaBeHCTBO, pelleHue
HEpPAaBEHCTBA.

OCHOBHBIE METOJbI PEIICHUS MENbIX M JPOOHO-PAIMOHATBHBIX YpaBHEHUU U
HEPABEHCTB. MHOTOYJIEHBl OT OJIHOW TNepeMEeHHOW. JleleHne MHOrowjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowiiens! ¢ nenbiMu Ko3hGUIeHTaMH.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIIUX CTEIIEHU 1 KOPHHU.

HNppaunonansuble ypaBHeHUA. OCHOBHBIE METObI PELICHUS UPPATMOHATIBHBIX
YPaBHEHUM.

[Toka3arenbHble ypaBHEHUsA. OCHOBHBIE METOJIbI PEHICHUS MOKa3aTEIbHBIX
YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pelIEHUs JJorapu(PMUIeCcKux
YPaBHEHHUM.

OcHoBHbIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUl. OnpeaennTeslb MaTpUIlbl 2X2, €ro TeOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHHs, NMPUMEHEHUE OINPENCIHTEN Uil PEUICHUS CHCTEMBI
JIMHEWHBIX YpaBHEHUN. Perenue npukiagHbIxX 3a/1a4 ¢ IOMOLIBIO CUCTEMBI TUHEUHBIX
ypaBHeHMil. HccienoBaHre TIOCTPOCHHOM MOJAENM C I[OMOUIBIO MaTpull M
ONPEAECTUTEIICH.

[TocTpoeHne MaTEMATHYECKUX MOJEIEH PEATbHOM CHUTYallud C MOMOILIBIO
YPAaBHEHUM M HEPaBEHCTB. l[IpuMeHEHME ypaBHEHH W HEPABEHCTB K PELICHUIO
MaTeMaTUYEeCKUX 3aJlad 1 3a7a4 U3 pa3InyHbIX 00J1acTel HAYKU U peasbHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocodbl 3amaHus QyHkuud. B3aumMHO o0O0paTHBIE (QYHKIUH.
Komnosumust  ¢gynkumii. ['paduk  dyHKkumu. OnemeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6nacThb ompeneneHusi 1 MHOXKECTBO 3HaueHui ¢ynkumu. Hynmu QyHkum.
[TpomexyTku 3HaKomocTtossHCTBa. YETHble W Heu€THble (yHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl W MHUHUMYMBbI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TPOMEKYTKE.

JluneiiHass, KBaJpaTU4Has M JPOOHO-TMHEMHAss (QYHKIHMH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CreneHHass QyHKUUsl C HaTypaJbHbIM U LEIbIM MOKazaTeneMm. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-Oi CTENEHH KaK (YHKIUU 0OpaTHOUM CTENEHH C
HaTypaJbHbIM MOKAa3aTeJIEM.

[lokazatenbHast u mnorapupmuueckas (GyHKIMHA, UX CBOWCTBA U TPaQUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYXHOCTb, ONPEIEICHUE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIBbHBIE 3aBUCUMOCTH B peajibHBIX Ipoleccax U sBleHusX. I'papuku
pEaJIbHBIX 3aBUCUMOCTEMN.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl  ITOCJIEAOBaTEeNbHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEI0BATEILHOCTH.
HcTopusi BO3HMKHOBEHHS MaTeMaTHYECKOrO aHajn3a KakK aHajanu3a OECKOHEYHO
MaJbIX.

Apudmernueckass U reoMeTpuyeckas nporpeccuu. beckoHeuHo yObIBaroias
reoMmerpuyeckas mnporpeccusi. CymMma OECKOHEYHO YObIBAIOUIEH T'€OMETPUYECKOM
nporpeccuy. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN pocT. Hucio e. Popmyna CII0XKHBIX
IPOLIEHTOB. VIcOap30BaHNe IPOTrPECCUH AJIS PEILIEHUS PEATIbHBIX 3314 IPUKIIAJHOTO
XapakTepa.

HenpepbiBHbIE PYHKIIMU U UX CBOWCTBA. TOUKM pa3pbiBa. ACUMITOTHI IPaQUKOB
¢bynkuuii. CBoiicTBa (PyHKIIMH HENpPEpBIBHBIX Ha OTpe3ke. MeToa MHTEPBAJOB IS
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pelieHust HepaBeHCTB. [IpumMeHeHne CBOMCTB HENMPEPbIBHBIX (PYHKIUHN JJI PEIICHMUS
3amad.

[lepBast u BTOpas npousBojaHble PyHKIMHU. OnpenesieHre, reOMETPUUECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHHUE KacaTeIbHON K Ipa@uKy GyHKIIUU.

[IpousBoaHbie AneMeHTapHbIX (GyHKIMMA. [Ipou3BoaHAS CyMMBI, IPOU3BEICHNUS,
YaCTHOTO ¥l KOMIIO3UITUHN (QyHKITHH.

MHo:xecTBa M JIOTHKA

MHO»xeCcTBO, Onepaly HaJl MHOXKECTBaMU U UX CBOMCTBA. Jlnarpammel Ditnepa—
Benna. [IpumeHeHrne TEOPETUKO-MHOXKECTBEHHOTO anmapara Jjisl ONMCAHUS pEeaIbHbIX
MIPOLIECCOB U SIBJIICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTUYECKOTO OOBEKTa, CIIEJACTBHE,
JI0KAa3aTeIbCTBO, PABHOCWUIIBHBIE YPABHECHMUSI.

11 KIIACC

Yuciia ¥ BBIYUCICHUSA

Harypanbhble u nensie yucia. [IpuMeHeHHE NPU3HAKOB JEIUMOCTH LEIBIX
yuces, Haubobiuit 0o1mit nenurensd (qanee — HOJl) u naumensIiee ollee KpaTHOE
(manee — HOK), octatkoB mo Mojayito, anroputma EBKiuaa s peiieHus 3a1ad B
LEJIbIX YHCIIaX.

Komrmnekcuble uncna. Anredpandeckas ¥ TpUroHOMeTpudeckasi (GOpMbl 3alucu
KOMILJIEKCHOTO 4ucia. ApuMeTHYecKrue Omnepairu ¢ KOMIUIEKCHBIMU YHCIIAMH.
N300pakeHrne KOMIUIEKCHBIX YHUCEIl Ha KOOPIMHATHOM iockocTu. @opmyna Myaspa.
Kopnu n-o#i cTenenu n3 KOMIIEKCHOTO yucia. [[puyMeHeHne KOMITJIEKCHBIX YU CEN IS
perieHus: GU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucrtemMa 1 COBOKYIMHOCTh YPaBHEHUN U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U
CUCTEMbI-CIIe[ICTBUsI. PaBHOCUIIbHBIC HEPABEHCTBA.

OTt60p KOpHEM  TPUTOHOMETPHYECKMX  YpPaBHEHMHA €  I[OMOUIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpru4eCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TTOKA3aTEeNbHBIX U JOTapU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAIIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEIICHUS CHUCTEM W COBOKYITHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHu.

[IpuMeHeHuEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKHUX
3a/1a4 M 3a/1a4 U3 Pa3IMYHBIX 00JacTed HAyKU U pEeaIbHOW KU3HM, WHTEPIpETaIIUs
MOJTYYEHHBIX PE3YJIbTaTOB.

DYyHKIUHN U TPAPUKH



I'paduk xomnoszunuu ¢yHkui. ['eomeTpudyeckre 00pa3bl ypaBHEHHM U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelleHUs YpaBHEHUW M HEpaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKIMI I8  HCCIEAOBAaHUS TPOILECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEIICHUH 3a7ad W3 JAPYTrUX Yy4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne NpPOM3BOJHON K HMCCIIEIOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxosxeHrne HanOOJbIIET0 U HAUMEHBIIIETO 3HAYEHUN HEeMpepbIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHne TNPOU3BOAHOM JUII HAXOXKIACHUS HAWIY4YIIEro peleHus B
NPUKJIAJAHBIX 3a/1a4ax, 11 OIPEIEICHUS CKOPOCTH U YCKOPEHUS MPOLECCA, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO miepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus epBOOOPa3HbIX.

WNuTerpan. I'eoMeTpudecKuil CMBICII MHTErpayia. Beluucienue onpenenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[IpumMeHeHune nHTerpaia st HaX0XKICHUS TUIOIAAEH MIIOCKUX GUryp u 00bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsl pemennii  aud@epeHaNbHbBIX  yYpaBHEHUH. MareMaTtnyeckoe
MOJIEJIMPOBAHUE PEAIbHBIX MTPOLIECCOB C MOMOIIBI0 T (HepeHIINATBHBIX YPaBHEHUIA.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIIET'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAXKIAHCKON TMO3UIMNA O0YYaIOMErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBA, MPEICTABICHUE O MAaTEMAaTUYECKUX
OCHOBaX (PYHKIMOHUPOBAHUSI  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TPOLEIYP
Ipa’KJaHCKOTo 001IecTBa (BHIOOPHI, OMPOCHI M IPYTO€), YMEHHE B3aUMOIECTBOBATH C
COIMAJTbHBIMU WHCTUTYTAMH B COOTBETCTBHH C UX (YHKIIUSIMH W Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPaKTAHCKON HACHTUYHOCTH, YBXKEHHUS K
MPOILIJIOMY M HACTOSIIIEMY POCCHUHUCKOW MaTeMaTHUKU, IICHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCUMCKUX MATEMaTUKOB M POCCHUUCKOW MaTeMaTHYE€CKOM IIKOJIBI,
WCIIOJIb30BAaHUE OTHUX JIOCTHOKCHUN B JPYrUX HayKax, TEXHOJOTHSX, cdepax
YKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUSA:

OCO3HAHHWE IYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoia, chOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUSA, ATUYECKOTO TMOBEACHHS, CBS3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTIDKCHUN HAYKH U JIEATEIBHOCTHIO YUEHOTO, OCO3HAHUE JTMIHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAas JCTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHU, pacCy ACHUI, BOCOPUMMYHUBOCTh K
MaTEeMaTHYECKUM aCTIeKTaM Pa3INIHBIX BUIOB HCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHITh MAaTEMAaTHUECKUE 3HAHUS B MHTEPECcax
3I0pOBOTO M Oe30macHoro obpasza >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXHUM 3aHITHM M OTIbIXA,
peryispHas (usnueckas aKTHUBHOCTB), (PU3MUECKOE COBEPIICHCTBOBAHUE TMPHU
3aHITHUSIX CTIOPTUBHO-03I0POBUTEIIBHOMN ACSITEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH TPYAOTIO0MS, MHTEPEC K PA3TUIHBIM
chepam mNpodheCCHOHAIBHOW JIEITEIILHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW H €€
MPWIOKEHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccnn u
peann30BhIBATh COOCTBEHHBIC XU3HEHHBIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKECHUHN BCEH KU3HH,



TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUN TPAKTUUECKUX 3a]]a4 MaTEMaTHYECKOM
HaIpPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJOTMYECKOH  KYJbTYpbl, IMOHMMaHWUE  BIUSHHSI
COITMATbHO-?KOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOJTHOM M COIMAIbHOU
CpeIlbl, 0OCO3HAHUE TJI00ATBHOTO XapakTepa KOJIOTHUECKHUX MPO0IeM, OpUSHTAITUS Ha
MIPUMEHEHUE MaTEMAaTUUECKUX 3HAHUM JUIsl pellieHHs 3a7a4 B 00JIACTH OKPYXKaIOIIeH
Cpelbl, IJIAHUPOBAHHME TOCTYNKOB U OLEHKM HMX BO3MOXHBIX IOCIEICTBUI IS
OKpY>Karolen cpebl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKHU, MOHUMAHUE MaTEMaTUYECKOM
HayKH Kak cepbl 4eJIOBEUECKOMN JCATEIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAUUMOCTH
JUI Pa3BUTHUS IIUBWIM3AIMU, OBJAJCHHUE SI3bIKOM MAaTEMAaTUKA W MaTeMaTUYE€CKOU
KYJBTYPOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH MPOECKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKA MaTeMaTHYECKHX
O00BEKTOB, TOHSATUN, OTHOIIICHUN MEXKIY MOHATUAMH, POPMYIUPOBATH OINpPEACICHUS
MOHSATUM, YCTAaHABINBATh CYIIECTBEHHBINA MPU3HAK KJACCU(PUKAIIUU, OCHOBAHUSI JJIsI
000011IeHNS U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a,;

BOCIIPUHUMATB, dbopmynrpoBaTh u peoOpa3oBbIBAThH CYXKJICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MIPOTUBOPEUHS B
(dakTax, JaHHBIX, HAOJIOJCHUSIX M YTBEPXKICHUSX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTENU U POTUBOPEYMH;

JeJaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOAUTL CaMOCTOSATENILHO J0KAa3aTeNbCTBA MATEMAaTUUYECKUX YTBEPKICHUN
(OpsiMble 1 OT MPOTHBHOIO), BHICTPAUBATh APTryMEHTALIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMPATH CIIOCO0 perieHus yaeOHoM 3a71aun (CpaBHUBATH HECKOJIHLKO BAPUAHTOB
peleHusi, BBIOUpaTh HanboJee MOAXOAIINNA ¢ YIETOM CaMOCTOSITEILHO BBIICIICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

WCIIOJB30BaTh BOIMPOCHl KaK HCCIEN0BATEIbCKUA WHCTPYMEHT I[O3HAHUS,
dbopMyIHpOBaThH BOMPOCHI, PUKCUPYIOIIKME MPOTUBOPEUHE, MPOOIEMY, YCTaHABINBATh



UCKOMOE M JaHHOe, (GOpMHpPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO,
MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUITAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEI0BAHUE 110
YCTAaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro OObeKTa, SIBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHHWSI W BBIBOABI IO pe3yjbTaTam
IIPOBENEHHOTO HAOMIOAEHUS, HCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTD MOTYYEHHBIX
pE3yIAbTAaTOB, BHIBOJIOB U 0000IIICHUIA;

MIPOTHO3UPOBaTh BO3MOXKHOE pAa3BUTHE TIpollecca, a TaKXKe BBIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH AePUIUTHI WHPOPMAIMU, JAHHBIX, HEOOXOIMMBIX JJIsl OTBETa Ha
BOIIPOC U JUIsI pEUICHUS 33/1a4H;

BBIOMpATh WH(OPMAIMIO W3 UCTOYHHKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHGOPMAIIMIO PA3TUYHBIX BUJIOB U (POpM
IIPE/ICTABIICHHUS;

CTPYKTYPUPOBAaTh HMH(POpPMALIMIO, TPEACTaBIATh €€ B pa3au4HbIX (OpMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLIEHUBATh Ha/IEKHOCTh UH(POPMALIMU 110 CAMOCTOSITENILHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBUSA

OOwmenne:

BOCIIPUHUMATh ¥ (POPMYJIHUPOBATH CYXKIACHUS B COOTBETCTBHH C YCIIOBUSIMH U
IeIIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS 10 XOJ1y PEIICHHS 3a/1a4i, KOMMEHTHPOBATh
MOJIYYCHHBIN PE3yNIbTaT;

B XO0Jie OOCYXJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOMl TEMBI,
pOOJIEMBI, pelaeMoi 3a/1auu, BRICKA3bIBATh UJICH, HAIICJICHHBIC HA TMIOWCK PEIICHHUSI,
COTIOCTaBIIATh CBOM CYXJACHHS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB JIHAJIOTA,
oOHapy>KHUBaTh Pa3IN4Ke U CXOJICTBO MO3UIIHM, B KOPPEKTHOH hopme popmynnpoBaTh
pa3HOTIIacusi, CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YNbTAThl PEIICHUS 3aadyH, JKCIICPUMEHTA, HCCIICIOBAHUA,
MPOEKTa, CAMOCTOSATEIBLHO BBIOMpaATh (opMaT BBICTYIUICHUS C YYETOM 3aaad
MIPE3EHTAIUN U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:
COCTaBJISITh IUIaH, QITOPUTM DPELIEHHUS 3aJauyM, BHIOMpPATh CHOCOO pEIIeHUs C
y4€TOM MMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POpPMALIUU.



CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIa/IETh HaBBIKAMH MMO3HABATEIbHON pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBUA W MBICIUTEIBHBIX MPOLIECCOB, WX PE3yJbTaTOB, BIAAETh CIIOCOOAMH
CaMOMPOBEPKHU, CAMOKOHTPOJIS MPOIECcCa U Pe3ysibTaTa pelIeHUsT MaTeMaTH4eCKOn
3aJlaui;

NPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IPH PELICHUH 3aJayd,
BHOCHTb KOPPEKTHBBI B JEATEILHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa IIEJIM U YCIOBUSM, OOBSCHATH MPUUYMUHBI
JOCTHKEHMSI WJIM HEJOCTHDKEHHSI Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

CoBmecTHAasI 1eATEJIbHOCTD:

IIOHUMAaTh M HCIIOJIb30BaTh NPEMMYIIECTBA KOMAaHIHOM W WHIUBUIYAJIBHON
paboThI NpU pelIeHnn y4eOHBIX 3a/1a4, IPUHUMATh 11€Jb COBMECTHON JIEATEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboOThl, pachpeneniarth BUIbl paldoT,
JIOTOBAapUBaThCsA, OOCYXKJaTh MPOIECC W PE3yabTar pabdoThl, 0000UIaTh MHEHHUS
HECKOJILKMX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padboThl (0OCyxkaeHHs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» U MHBIE), BBIIIOJIHATh CBOIO YAaCTh pabOThl U KOOPAUHUPOBATH
CBOM JCHCTBUS C IPYTMMHU YJI€HAMU KOMaH/Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIAJa B
oOLIMI MPOYKT MO KPUTEPUAM, CPOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K xonmy o0yuenus B 10 kJacce oOydYarOmMCS TONYYUT CIASTYIOIIHC
MpeAMETHBIE Pe3yJIbTaThI IO OTICIBHBIM TEMaM pabouel mporpaMMbl Y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTeMaTHIeCKOTO aHATU3ay:

Yuciia v BBIYUCTIEHUS:

CBOOOJTHO OMEpUPOBATh TOHATHUSMH: PAIMOHAIBHOE YHCIIO, OECKOHECYHas
nepuoAndecKkas  ApoOb, MPOIEHTHI, HppallMOHAJILHOE  YHCIIO, MHOXECTBa
palMOHAJIbHBIX U JICHCTBUTEIIBHBIX YUCEN, MOIYJb ACHCTBUTEIHHOTO YUCIA;

MPUMEHSATH JPOOH M TPOIEHTHI JIJIs1 PEIICHUSI MPUKIIATHBIX 3a/1a4 U3 Pa3InIHBIX
OTpaciieyl 3HaHUW U pealIbHON KU3HU;

MPUMEHSTh MPUONKEHHBIE BBIYUCIICHUS, TIPaBUIa OKPYIJICHHS, TPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYUCICHUN;

CBOOOJIHO ONEPUPOBATh TOHATHEM: CTCIEHb C IEJIBIM  TI0Ka3aTeleM,
WCITOJIB30BaTh MOAXOMASIIYI0 (OopMy 3amucy ACHCTBUTEIBHBIX YHCEN JJIS PEIICHUS
MPaKTUYCCKUX 3aJ1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(DMETHUECKHI KOpPEHb HATypalbHOM
CTEIICHH,

CBOOOTHO OTIEPUPOBATH IMOHSATHEM: CTCIICHb C PAIlMOHAIBHBIM TTOKa3aTelIeM;



cBOOOIHO ONEpUpOBaTh MNOHATUAMM: Jorapudm uuciaa, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'E€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBAaTh IOHATHUAMM: APKCHHYC, apKKOCHUHYC M apKTAHIE€HC YHCIOBOTO
apryMeHTA.

YpaBHeHNS U HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATUAMH: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPA3JIMYHBbIE METOAbl PELICHUS palUOHAJIbHBIX U  JAPOOHO-
paMOHAIBHBIX YPAaBHEHU I, IPUMEHATH METOJI HHTEPBAJIOB JIJIsl pELLIEHUS] HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOM IEpEMEHHOM,
MHOTOYJIEH C LEJIbIMU KO3(pPUIIMEeHTaMu, KOPHU MHOTOYJIEHA, MPUMEHSATh JEICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u reopemy Buera miis perenus
3aj1ay;

CBOOOJHO ONEPHPOBATH MOHATUSAMU: CUCTEMA JIMHEWHBIX YpaBHEHUH, MaTpUIIa,
ONPEAECTUTENb MATPUIIBI 2 X 2 U €r0 FT€OMETPUUECKUN CMBICIT, UCITOJIb30BAaTh CBOMCTBA
onpenenurens 2 X 2 Juisl BBIMUCIEHUS €r0 3HAYCHUsI, IPUMEHATD ONPEICIUTENN IS
pELICHUsI CHUCTEMBbI JIMHEWHBIX YPAaBHEHHUM, MOJEIUPOBATH PEAIBHBIE CUTYaLMH C
ITIOMONIBI0 CHUCTEMBI JIMHEHWHBIX YPaBHEHHUM, HUCCIIEIOBATH MOCTPOEHHBIE MOJEIU C
ITIOMOIIBIO MATPHI] ¥ ONIPEIEIUTENIEH, UHTEPIIPETUPOBATH MTOJYyUYCHHBIA PE3YyJIbTaT;

UCITI0JIb30BaTh CBOMCTBA JEUCTBUN C KOPHSMH JJI IPeoOpa30BaHuUs BEIPAKEHUN;

BBINOJIHATH NMPeoOpa30BaHUs YMCIOBBIX BBIPAXXEHHUH, COAEpKALIUX CTENEHHU C
pPalMOHAIBHBIM IIOKA3aTeeM;

UCITI0JIb30BaTh CBOMCTBA JIOrapu(PMoB il MpeoOdpa3zoBaHusl JorapupMUIeCcKuX
BBIPAKEHU;

cBOOOIHO ONEpHUpPOBaTh MOHATHSMM: HpPpPALMOHANIBHBIC, IIOKAa3aTEeNIbHbIE U
JorapupMuyuecKrue ypaBHEHHs, HAXOJUTh UX PEIICHUs C MOMOIIBI0 PaBHOCUIIBHBIX
IIEPEXO0I0B WIIA OCYILECTBIISAA IPOBEPKY KOPHEM;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpHUYECKHE (OpMYIbl JUIsl MpeoOpa3zoBaHUs
TPUTOHOMETPUUECKHUX BBIPAKECHHUI;

CBOOOIHO ~ ONEpUPOBATh  TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh  HEoOXoAaumble  (QOpMyJbl  JJIi  PEUICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIMPOBATh peajbHbIe CUTYAI[UU Ha A3BIKE aJIreOpbI, COCTABIATh BBIPAKEHUS,
YpaBHEHMSI, HEPABEHCTBA M0 YCIOBUIO 33J]a4M, UCCIIEIOBATH MIOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BaHUEM arrapaTa anreopsbl.

DyHKIUHN U TPAPUKHU:

CBOOOJHO OIEPUPOBATH MOHATUSIMH: (YHKLHMS, CIOCOOBI 3alaHusl (PYHKIUH,
B3aMMHO 0OpaTHble (PYHKIMH, KOMIO3ULKA QYyHKUMMA, rpaduK QYHKIIMH, BBIIOJHAT
aJIeMEHTapHbIE TpeoOpa3oBaHus TpaduKoB GyHKITHI;



CBOOOJTHO OIEPUPOBATH TMOHATUAMH: OOJACTh OINPEACICHUS U MHOXECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOZIHO OMEpPUPOBATh MOHATUAMM: UETHBIE W HEYETHbIE (PYHKIIHH,
nepuognyeckue (PyHKIMU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMyMBbI U
MUHUMYMbI (GYHKUHUHM, HauOoJblliee W HaWMEHbIllee 3HaueHue QYHKIUA Ha
IIPOMEXKYTKE;

CBOOOIHO ONEPUPOBATH MOHATUAMHU: CTETNECHHAs (YHKIUS C HATYpalbHBIM U
LENBIM TOKa3aTeneM, IpauK CTENeHHOW (YHKUMKM C HaTypajdbHBIM M LEJIbIM
nokasareyieM, TpaduK KOpHS N-OM CTEMEeHW Kak (YHKIMHU OOpaTHOW CTENEHU C
HaTypaJIbHbIM I10KA3aTeNIeM;

OIEpUpOBaTh MOHATUSAMH: JIMHEIHAs, KBaJpaTWyHas M JAPOOHO-IMHEHHas
(GYHKIUH, BBITIOTHATH JIEMEHTAPHOE MCCIIEA0BAHUE U MIOCTPOCHUE UX TPAPUKOB;

cBOOO/IHO OIEpUpPOBaTh MOHATUSAMU: IOKa3zaTelbHAass U Jorapudmuueckas
dbyHKIMHA, UX CBOMCTBAa W rpaduKH, HCIOJIb30BaTh WX TpaduKd IJs perieHus
YPaBHEHHUI;

CBOOOJHO OMEpUpPOBATh TMOHATHUSIMHU: TPUTOHOMETPHUUYECKAs OKPY>KHOCTb,
OIpEJIEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJNB30BaTh TIpaduKu  (QYHKIMM [ UCCIENOBaHMS IMPOIECCOB U
3aBHUCHUMOCTEN MpH pEIIeHUHU 3aJad U3 APYIMX Y4eOHBIX NPEIMETOB U peanbHOU
YKU3HH, BBIpAXKaTh (POPMYJIAMH 3aBUCUMOCTH MEKY BEJIMYMNHAMU;

Hayana MaTeMaTH4eCKOro aHajm3a:

CBOOOJHO ONEpPUPOBATHh MOHATUSAMU: apu(MeTHUecKass M TreoMeTphuecKas
nporpeccusi, 0€CKOHEYHO YyOBIBAOIIasi T€OMETPUYECKasi MPOTPECCHsi, JTUHEHHBIN U
HKCIIOHEHLIMAJIBHBIA POCT, (hOpPMyIa CIOXKHBIX MPOIEHTOB, UMETh MPEJICTABICHUE O
KOHCTAHTE;

WCIIOJIB30BaTh IPOTPECCUM JUISl PELIEHUS pEANbHBIX 3a4ad MPUKIATHOTO
Xapakrepa;

cBOOOIHO OMEpUPOBATH MOHATHUSAMU: IMOCIEIOBATEIbHOCTh, CIIOCOOBI 3a/JaHus
IIOCJIE0BATEIIBHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE IIOCJIEIOBATEIBHOCTH,
MOHUMATh OCHOBBI 3aPOKJICHUS MAaTEMAaTUUYECKOT0 aHaJIM3a KaK aHaln3a 0€CKOHEYHO
MaJbIX;

cBOOO/IHO ONEpUPOBATh MOHATUSMU: HENpepbIBHbIE (DYHKIMHU, TOUKH Pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKITNY;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKIUS, HENpEepbIBHAS Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJIS PELICHUS 3a/aY;

CBOOOJIHO ONEPHUPOBATH MOHATUSMU: TIEpBasi U BTOpasi MPOU3BOIHbIE (PYHKIIUH,
KacarenbHas K rpaduky QyHKINY;

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BENECHUS, YACTHOTO U KOMITO3ULIMH IBYX
(GyHKUMNA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIUA;

UCIIOJIb30BaTh TE€OMETPUUECKUI U (U3MUECKUIl CMBICH MPOU3BOAHOW st
peleHus 3aaad.



MHoxkecTBa M JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH: MHOXKECTBO, OIIEPAIlMU HaJl MHOYKECTBAMH,

MCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBINM ammapaT JJisl OMUCAHUS PealbHbIX
MPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH TMOHATUSMU: OMNpEAEIICHUEe, TEOopeMa, YpaBHEHUE-
CJIEICTBHE, CBOMCTBO MATEMAaTUYECKOr0 OOBEKTa, J0KAa3aTelIbCTBO, PABHOCHIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOywuenuss B 11 kJ1acce oOydYaromuiicsi MOJYYUT CIEAYIOUIUE
MPEIMETHBIE PE3YIbTaThl IO OTJAEIBHBIM TEMaM paboueil MporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hayalla MAaTEMaTUYECKOTO aHATTU3a:

Yucsia v BBIYKMCJICHUS:

CBOOOJ/IHO OINEpPUPOBATH MOHATUSMU: HATYPAJIbHOE U 1EJI0€ YUCIIO, MHOXKECTBA
HAaTypaJIbHBIX WU LEJNBIX YUCEJ, UCIOJIb30BATh MPU3HAKU JEITUMOCTU LIEJIBIX YHUCEN,
HOJl u HOK nHaTypalbHBIX YuCEN sl pPEUICHUS 3aJad, MPUMEHSTh alrOPUTM
EBxnuna;

CBOOOJIHO ONEpPUPOBATh IMOHATHEM OCTaTKa MO MOJIYJIO, 3alUChIBaTh
HaTypaJbHbIE YHUCJIA B PA3TMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJI, TMPEJCTaBISATh KOMIUIEKCHBIE 4YHClIa B alreOpandeckod u
TPUTOHOMETPUUECKON (OpMe, BBINMOIHATH apU(PMETUUECKHE OINEpalud C HUMU U
n300paxaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH TMOHSATUSIMU: HWPPAIMOHATBHBIC, TTOKa3aTebHbIE U
JorapuMUYECKre HEPABEHCTBA, HAXOAUTh WX PEIICHHS C TTOMOIIBI0 PABHOCHIBHBIX
MePEX0/I0B;

OCYIIECTBIISITh OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJTHO  OMEpPUPOBATh TOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxomumble  (GOPMYJIbI  JUIsl  pPEHIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMHU: CUCTEMAa U COBOKYMHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CHUCTEMBI-CJICACTBUS, HAXOJUTh PEIICHUS
CUCTEMBbl U COBOKYIMHOCTEH palMOHAIBHBIX, UPPALMOHAIBHBIX, MMOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHEHHUIN U HEPABECHCTB;

pelath palroHalIbHbIC, UppallMOHAIbHbIE, TTOKa3aTeIbHbIE, JOrapu(@MUIECKIEe
U TPUTOHOMETPUYECKHE YpaBHEHUS] W HEPABEHCTBA, COJACpXKAIIME MOAYJIU M
napaMeTphl;

MPUMEHSTh TpauuecKkue METOMAbI JJIS PElIeHUs ypaBHEHUN M HEPABEHCTB, a
TaKXke 3ajJlay ¢ napaMeTpamu;

MOJIEITUPOBATh peAIbHBIE CUTYAIIUH Ha A3bIKE aareOphl, COCTABIISITH BEIPAXKEHUS,
YpaBHEHMS, HEPABEHCTBA M MX CHUCTEMbl [0 YCJIOBHUIO 3aJlaud, HCCIIEIOBAThH



IIOCTPOEHHBbIE MOJEJIM C MCHOJIb30BAaHUEM ammapaTta anreOpbl, MHTEPIPETUPOBATH
MOJTyYEHHBIN pe3yabTarT.

DOyHkuuu U rpapuku:

CTPOUTH TpapuKh KOMIIO3ULIMU (PYHKIUA C TOMOIIBIO 3JIEMEHTapHOIO
UCCJIEJOBaHMSI U CBOIMCTB KOMITO3ULIUU ABYX (DYHKIIMIA;

CTPOUTHh T€OMETPUYECKHE 00pa3bl YpaBHEHUN U HEPABEHCTB Ha KOOPIWHATHOU
IUIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPAUKHU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh (QYHKIMM JJI1 MOJEIUPOBAHUS U HCCIENOBAaHUS PEaJIbHBIX
IPOLIECCOB.

Hauaja MmaTeMaTH4eCcKOro aHAJIM3a:

UCIOJIb30BaTh MPOU3BOAHYIO AJISl HCCIIEAOBaHUS (HYHKIIMU HA MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOAUTh HAaWOOJIbIIEE M HAUMEHbLIEE 3HAUCHUS (PYHKIMHU HENPEPHIBHOW Ha
OTpPE3KE;

UCIIONb30BaTh MPOU3BOJHYIO Ui HAaxXOXXICHHUS HAWIYUYIIETO pEIIeHUus B
IMPUKJIATHBIX, B TOM YUCJE COIMAIBHO-DKOHOMUYECKHX, 3a/a4ax, JJIs ONpeIeICHNUs
CKOPOCTH U YCKOpPEHHS Mpoliecca, 3aJaHHOro (hopMyIioi win rpadukom;

cBOOO/IHO ONEpUPOBATh MOHATUSIMU: TIEpBOOOpa3Hasi, onpeaAeaEHHbIA HHTErpal,
HaXOAHWTh TEPBOOOpPA3HBIEC DJIEMEHTAPHBIX (YHKIWNA W BBIUUCIATH HWHTErpaj Io
dbopmyne Herotona-JleliOuuia;

HAXOAHTh IJIOMIAAN TIOCKUX GUTYP U OOBEMBI TE C TOMOIIBIO HHTETpaa;

UMETh TPEJCTABICHUE O MAaTeMaTHYeCKOM MOJEIUPOBAHUU Ha IpUMEpPE
coctaByieHus U PepeHITNAIbHBIX YPaBHEHUN;

pemaTth MPHUKIAIHBIE 3aJadd, B TOM YHCJIE COIMAIbHO-DKOHOMHYECKOTO U
($u3MYECKOTO XapaKkTepa, CpeCTBAMU MaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

KoandecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeiioB (uudposbie)
KoHnTpoJbHbie
n/n | ¥ TeM NPOrpaMmbl Bceero o0pa3oBaTejibHbIE
padoThI
pecypcsl
Ypox 10. MHOTOYJICHEI OT
OJIHOM IEpEMEHHOM. cXxemMa
ropuepa - Anrebpa u Hayasa
MaTeMaTu4yeckoro anaumsa - 10
KJacc - Poccuiickas
DJIEKTPOHHAS IKOJIA
MHokecTBO (resh.edu.ru)
JEHCTBUTEIILHBIX YUCEIL. HarypanbHble unicia.
ITosTopenue. Anredpa, 10
MHorouieHsbl.
P 24 1 KJIACC: YPOKH, TECThI, 3a/IaHHS.
AIIMOHAJIBHBIC YPABHCHUS U ( aklass.ru]
HCPABCHCTBA. CI/ICTCMBI PanvoHa/IbHBIE YKCIA.
JIMHEWHBIX YpaBHEHUN Ilosropenue. AareGpa, 10
KJIACC: YPOKH, TECTHI, 3a1aHMsl.
(vaklass.ru)
HMppannoHanbHbIe Yucia.
ITosTOopenue. Anarebpa, 10
KJIACC: YPOKH, TECTHI, 3a1aHMsI.
(vaklass.ru)
CDyHKHI/II/I " Fpa(bI/IKI/I. CBolicTBa cTeNEHHBIX (ODYHKIHNI
u ux rpadukn. Anredpa, 10
CrenenHas GyHKIUS C 12 1
KJIACC: YPOKH, TECTHI, 3a1aHMSl.
IICJIBIM I1OKA3aTCJICM (1 {aklass.ru)
ApH(bMeTquCKHH KOpCHbB N~ IToHsiTHE KOPHS N-H CTEIIEHH U3
OU CTEIIEHHU. 15 1 JIEeHCTBUTEILHOTO YHCIIA.
WppanuoHansHbie Aunredpa, 10 kinacc: ypoku,
ypaBHEHHS TECTHI, 3ajanus. (yaklass.ru
CsBolicTBa IMOKA3aTEILHOU
Iloka3arenbpHas (byHKI_[I/I}I. 10 1 (GyHKIMH 1 €€ TpaduK.
[TokazaTenbHBIE YpaBHEHUS Aure0pa, 11 knace: ypokw,
TECTHI, 3ajanus. (yaklass.ru
HOFapH(I)MquCKa’I CBoiicTBa JorapuMHUIECKON
(byHKI_[I/Iﬂ. 18 1 (GyHKIIMHN 1 €€ TpaduK.
Jlorapudmuueckue Anre6pa, 11 knacc: ypoku,
ypaBHEHHS TecTsl, 3aaanust. (yaklass.ru)
ApPKKOCHHYC U pEIIEHUE
YpaBHEHHUS COS X = a. Anrebpa,
TpI/IFOHOMeT‘queCKHe 29 1 10 xyacc: ypoKH, TECTEI,
BBIPKCHUS ¥ YPABHCHHUS 3ananus. (yaklass.ru
ApKCUHYC U pelieHue
ypaBHeHHs sin X = a . AuireOpa,
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