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IIpunoxenune

PABOYASA TIPOTPAMMA VYYEBHOI'O KYPCA <«AJITEBPA W HAYAJIA
MATEMATHYECKOT'O AHAJIN3A. YITYBJIEHHBIA YPOBEHb» 10-11 KJIACC

MNOACHUTEJBHAA 3AITNCKA

YuebHbIll Kypc «Anredpa W Havana MaTeMaTHUECKOTO aHANIN3a» SIBJISETCS OIHUM H3
HanOoJsiee 3HAYMMBIX B MpoOrpamMMme cpeaHero obmiero oOpa3oBaHHs, TOCKOJBKY, C OIHOM
CTOPOHBI, OH oO0ecreunBaeT WHCTPYMEHTAIbHYI0 0a3y Uil HM3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KyPCOB, a C JAPYrod CTOPOHBI, (POPMHUpPYET JIOTHYEeCKOe M aOCTPAKTHOE MBIIIJIEHHUE
o0y4aroImuxcss Ha YpPOBHE, HEOOXOOUMOM Uil OCBOSHHMsS HMH(POPMATHKH, OOLIECTBO3HAHHUSI,
UCTOPUH, CIOBECHOCTH M JPYyrHX JUCLUUIUIMH. B pamkax pmaHHOro y4eOHOro Kypca
oOyJaroIuecs: OBJIQIEBAIOT YHHBEPCAJBHBIM  SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIHpYyeT CBOU TOCTHKEHHS B MATEMATHUECKOH (hopMme.

YuebHbIil Kypc airedppl U Haval MAaTEMaTHYECKOTO aHAIN3a 3aKJIAJbIBAET OCHOBY IS
YCIELUIHOrO OBJIQJICHUS] 3aKOHAMHM (DU3HWKH, XUMHH, OWOJOTWH, TIOHMUMAHUS OCHOBHBIX
TEHACHIUA pPa3BUTHUS HKOHOMHKH M OOINECTBEHHOH >KM3HH, IMO3BOJSIET OPUEHTHPOBATLCS B
COBPEMEHHBIX HH(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCHOJb30BATh WX JIJISI
OanpHelmero oOpa3oBaHUST W B IIOBCEHEBHOW JkM3HM. B TO ke Bpems oOBnaaeHue
abCTPaKTHBIMU U JIOTHYECKU CTPOTUMH KOHCTPYKLHSIMH aireOpbl 1 MaTeMaTHYECKOTO aHan3a
pa3BUBAeT YMEHHE HAXOAWTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb, JTOKAa3bIBATh
YTBEPIKIEHHS C MOMOIIBI0 WHAYKIUH U PACCYy’KAaTh ASAYKTHBHO, HCHOJb30BaTh 0000IIEeHHE U
KOHKpETH3aIMio, abCTparupoOBaHWE W aHAJIOTHIO, (POPMHPYeT KpEeaTHBHOE M KPUTHYECKOE
MBILLICHUE.

B xome usyueHmst y4eOHOro kypca «Ajirebpa U Hadaja MaTeMaTH4eCKOro aHAJIU3a»
oOyd4aroIyecs: MOJy4YaloT HOBBII ONBIT peImeHUs NPHUKIAAHBIX 3a7ad, CaMOCTOSTENHbHOIO
MOCTPOEHH MaTeMaTHUECKHUX MOJeNel pealbHbIX CHTyalMi, HHTEPIPETAlUH MOJy4YEHHBIX
peIeHHii, 3HAKOMATCSI C NMPUMEPAaMH MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJE, HayKe U
HCKYCCTBE, C BBIIAIOLIUMHICS MATEMATUIECKHMMHU OTKPBITUSIMHU U UX aBTOPAMH.

VYueOHbId Kypc 00JiaiaeT 3HAYMTENbHbIM BOCHHTATEJbHBIM TMOTEHIMAJIOM, KOTOPBIA
peanusyercsi Kak depe3 y4eOHbIA Marepuals, CcrocOOCTBYIOIIMN (POPMHUPOBAHHIO HAYYHOIO
MHPOBO33pEHHs, Tak M dYepe3 creiuduky y4eOHOH  JesTenbHOCTH, TpeOyrolei
NPONOJDKUTENbHON  KOHLEHTPAllMM BHHUMAHUS, CAMOCTOSITENIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIyYCHHBIA PE3yJIbTaT.

B ocHoBe meroaukm oOydeHMsi anreOpe W HavajaM MaTE€MaTHYECKOrO AaHAIN3a JICKHT
JESTeIbHOCTHBIN MPUHLUT OOy4YEHUSI.

B crpykrype yueGHOro Kypca « AnreOpa v Hadajla MAaTEMaTHYECKOTO aHAJIM3a» BbIACIICHBI
CIIEAYIONINE COAEP KaTeIbHO-METOANYeCKUue JTHHUM: «Hucna W BbYHCIHCHUSY, «DPYyHKIMH U
rpadpukm», «YpaBHEHHUSI U HEpaBeHCTBa», «Hauana MareMarndeckoro aHaim3a», «K MHOXeCTBa U
noruka». Bce OCHOBHBIE COIEpPKATEIbHO-METOAWYECKHE JIMHAM HW3Y4YarOTCsl Ha MPOTSDKEHUU
IBYX JIeT OOy4YeHHs] Ha YPOBHE cpeaHero odinero oOpa3oBaHHMs, €CTECTBEHHO IOMOJHSS APYT
Apyra W TOCTENEHHO HACBHINAsACh HOBBIMH TeMaMH U pas3nenamu. JlaHHBbIA y4eOHBIA Kypc
SIBIIIETCSI MHTETPATUBHBIM, TIOCKOJNIbKY OOBEAMHAET B cebe comepskaHHe HECKOJIbKUX
MaTEMaTHYECKUX AUCLHMIUIMH, TAKUX Kak aireOpa, TPUTOHOMETpHS, MaTEMATHYCCKHIA aHAJIU3,
TEOpUs MHOXKECTB, MareMarmdeckas jorumka u apyrue. Ilo mepe toro kak oOydaroluecs



OBJIaZIeBalOT BCE Ooyiee LIMPOKUM MATEMAaTHYECKHM amaparoM, Y HHUX MOCIEAO0BaTEIbHO
bopMupyeTCsT M COBEpIIEHCTBYETCS YMEHHE CTPOUTh MATEeMATHYECKYyI0 MOJEJb peabHOi
CHUTyallUH, TMPHUMEHSTHb 3HAHUS, MOJyYEHHbIE MPU HM3yYE€HHH Y4eOHOro Kypca, Ui pellieHHs
CaMOCTOATENIBHO CHOPMYJIUPOBAHHONW MAaTEMAaTH4eCKOW 3a7a4yH, a 3aTeM HHTEPIpeTHPOBaTh
CBOI1 OTBET.

ConepxarenpHO-MeTOANYECKass  JmHUS  «Uucna W BBIYKMCICHUS»  3aBepLIaeT
(dbopMHpOBaHHE HABBIKOB HCIOJBb30BAHMS JCHCTBUTENBHBIX YUCEN, KOTOpOe ObLIO HAa4yaTro Ha
YpOBHe OCHOBHOro obmero obpasoBanusi. Ha ypoBHe cpemnero oOiero obpasoBanus 0coboe
BHUMaHHE yaesercs (OpMHUPOBAHUIO HABBHIKOB PALIMOHAIBHBIX BBIYHCIEHHH, BKJIIOYAKOLIUX B
ce0s1 UCTIONIb30BaHUE PA3IMYHBIX (POPM 3aMKMCH YKCIIA, YMEHHUE JeNiaTh MPHUKUIKY, BBITOJHATD
npUODKEHHBIE BEIYHMCIICHHUS, OLIEHUBATh YHCJIOBbIC BbIPAXKEHUS, padoTaTh ¢ MaTEMaTUYECKUMH
KOHCTaHTaMU. 3HAKOMble OOYYAIOLMMCS MHOXKECTBA HATYpPAJbHBIX, LENbIX, PALHOHAIbHBIX H
IEUCTBUTENIbHBIX YHCEN JOMOHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCeN. B KakaoMm 3 3Tux
MHOXKECTB PaCCMAaTPHUBAIOTCS CBOIICTBEHHbIC €My Crielu(pUIecKHe 3aJau 1 ONepaLui. AeeHHe
HALlENo, ONEPHPOBAHHE OCTaTKAMH HAa MHOXECTBE LENIbIX 4YHCel, OCoOble CBOICTBa
paLMOHANIBHBIX M HPPALHOHAJIBHBIX YHCeN, apudMeTHyeckue Onepauuy, a Takke H3BJIeYEHUE
KOpHS  HATypaJibHOH CTEMeHHM Ha MHOXECTBE KOMIUIGKCHBIX  4uCel.  biaromaps
NOCJIEIOBATEILHOMY ~ PAaCIIMPEHHIO Kpyra HCHOOJB3YEMBIX YHCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX IPUMEHEHHs IJisl pelleH sl Pa3INuHbIX 33724 POpMUpPYeETCs TPeNCTaBIeHUE
O €IMHCTBE MAaTEMATUKH KaK HAYKH M €€ POJIM B IIOCTPOCHHH MOJIEINIEH pealbHOTO MUPA, LIHPOKO
HCTIONIB3YIOTCSI 0000IIEHIE M KOHKPETH3aLHUs.

Jlunus «YpaBHEHUs U HEPABEHCTBA» PEANN3yeTCs Ha MPOTSHKEHHH BCEro OOyueHHs Ha
ypOBHE cpefHero obmiero o0pa3oBaHHs, IIOCKOJbKY B KaxaoM pasaene IIporpammer
IPEeNyCMOTPEHO PELIeHHe COOTBETCTBYIOIINX 3amad. B pesyibrate oOyuaromuecs OBJIaEBAOT
Pa3sMUUHBIMM ~METOJAaMM pELIEHHs pPAaLUOHAIbHBIX, MPPALMOHAJbHBIX, MOKA3aTeJbHBIX,
norapuMUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUU, HEPABEHCTB M CHUCTEM, a TAKKe 3azad,
comepKalMx napamerpsl. [losydeHHble YMEHHS IIHPOKO HCIOJB3YIOTCS MPU HCCIETOBAHUH
(byHKUMI ¢ TOMOIIBIO MPOM3BOIHOMN, MPHU PELIEHIH MPUKIIATHBIX 3a1a4 1 33a7a4 HA HAXOKIEHUE
HanOONbUINX 1 HAUMEHbLINX 3HadeHu! (yHKiuu. JlaHHAS comeprKaTeNbHAs JIMHUS BKIFOYAET B
cebs1 Taxke (HOPMHUpPOBaHHE YMEHUI BBIMOMHATH PAacyéThl 1O (hopmylsiam, NpeodpazoBaHUs
PaLMOHANbHBIX, UPPALUOHANBHBIX M TPUTOHOMETPHUYECKHX BBIPAKEHUH, a TaK)Ke BBIPAKCHUIN,
comepXKalMX cTeneHu u Jjorapu¢mel. braromaps wusydeHuo anareOpanveckoro marepuaja
NPOUCXOOUT JajbHEHIIee pa3sBUTHE ANTOPUTMUYECKOTO W aOCTPAKTHOTO  MbIIIJIEHUS
obyuaroumxcs, GOpMHUPYIOTCS HABBIKU AEOyKTUBHBIX PacCysKAeHHi, paboOThl ¢ CUMBOJIbHBIMU
dbopmamu, mpencTaBieHHs] 3aKOHOMEPHOCTE! U 3aBHCHMOCTEN B BHIE PABEHCTB U HEPABEHCTB.
Anrebpa npemnaraet 53¢ pekTUBHbIE HHCTPYMEHTBI IJIsl PELIEHHsI TPAKTHYECKUX U €CTECTBEHHO-
Hay4HBIX 33/1a4, HaIJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

ConepxaTenpHo-MeToandeckas JuHusg «PyHKUMU 1 rpaguku» TECHO IEPEIieTaeTcs C
OPYTMMU  JHUHHSAMHU  y4eOHOrO  Kypca, IIOCKOJIbKY B  KaKOM-TO  CMBICIE  3aJaéT
IIOCNEIOBATEIPHOCTh ~ M3Y4YEHUs] Marepuana. [3ydeHue  CTENeHHOW, IOKa3aTeNIbHOM,
norapuMuUecKo M TPUTOHOMETPUYIECKUX (QYHKIMN, UX CBONCTB U Ipa)UKOB, HCIOJIb30BAHHE
byHKUME 1A pemeHus 3amad U3 OPYIUX YUeOHBIX MPEIMETOB W PEaibHON JKH3HH TECHO
CBSI3aHO KaK C MaT€MaTHYECKHM aHAJIM30M, TaK U C PeLICHUEM ypaBHEHUI U HepaBeHCTB. [Ipu
3ToM OoOnbLIOE BHHMAaHUE YHENseTCs (POPMHUPOBAHMIO YMEHHS BbIpaXaThb (OPMyIaMH
3aBUCHMOCTY MEXIY Pa3JIMYHBIMH BEJIMYMHAMH, HUCCIEAOBATh MOJy4eHHble (DYHKLUUH, CTPOUTH
ux rpapuxku. Marepuan 5TOH conepiKaTeNbHON JIMHWM HALENEH HAa Pa3BUTHE YMEHUN U



HABBIKOB, MO3BOJSIIONMIMX BBIPAXKAaTh 3aBUCHMOCTH MEXIY BEeJIMUHHAMH B PA3JIMYHON (opme:
aHAMTHYECKOW, rpaduueckoii W cnoBecHOH. Ero wusyueHue cmocoOCTBYeT pa3sBUTHIO
AITOPUTMUYECKOTO  MBILLIEHHS, CIOCOOHOCTM K OOOOIIEHHI0 ¥ KOHKPETH3ALMH,
HCNOJIb30BAHHUIO AHAJIOTHIA.

Conep>xarenpHast nuHUsA «Hauana mareMaTHuecKOro aHajan3a» MO3BOJSET CYIIECTBEHHO
pacHIUpUTh KPYT KaK MAaTeMAaTHYECKUX, TaK U NPUKIAAHBIX 3a1a4, JOCTYMHBIX OOydYaroIuMCs,
TaK KaK y HHUX IOSIBJIIETCS BO3MOXHOCTh CTPOUTD IpaUKU CIOXKHBIX (PyHKIHMHA, ONPEaensiTs ux
HanOONbIINEe 1 HAMMEHBIINE 3HAUEHHs, BBIMUCIIATE IUIOMAnu GUryp u oObEMBI Tell, HAXOIUTD
CKOPOCTM WU YCKOpPeHHs TIipoueccoB. JlaHHas conepikaTelbHas JIMHUS OTKPLIBA€T HOBBIE
BO3MOXKHOCTH IOCTPOEHHs] MaTe€MAaTUYECKUX MOAENeHl pealbHbIX CUTyaluld, I03BOJIAET
HAXOIUTh HAWIyYllee pEIIeHHEe B TNPHUKJIATHBIX, B TOM HYHCJIE€ COLUAIbHO-’KOHOMHYECKUX,
3ajadax. 3HAKOMCTBO C OCHOBAMHM MATEMaTHYECKOrO aHajinu3a CIIOCOOCTBYET Pa3BUTHUIO
abCcTpakTHOrO, (POPMAITBHO-JIOTHYECKOr0 U KPEATUBHOIO MBIILIEHUS, JOPMHUPOBAHHUIO YMEHHUH
pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MaTEMATHKK B HayKe, TEXHUKe U UCKyccTBe. O0yuaromuecs
Y3HAIOT O BBIJAIOIINXCS PE3yJIbTaTax, MOJYYEHHBIX B XOI€ PA3BUTUS MATEMAaTUKU KaK HAYKH, U
00 Ux aBTOpAax.

ConepxarenpHo-MeTonu4eckass JUHUSA «MHOXECTBA M JIOTWKa» BKIOYaeT B ceOs
3JIEMEHTBl TEOPHMM MHOXECTB M MAaTEMAaTUYECKOW JIOTMKH. TeOpeTHKO-MHOXECTBEHHbIE
NPEACTaBICHUS MPOHU3BIBAIOT BECh KypPC LIKOJBHONH MAaTeMaTHKH W NpEANiaraloT Hambosee
YHHUBEPCAIBHBIA S3bIK, OOBENUHSIOLINN BCE pa3fesibl MaTEMATUKH H €€ TNPIIOKEHHH, OHH
CBSI3bIBAIOT Pa3HbIE MaTEMATUYECKIE QUCLIMIIMHBI U WX MPUJIOXKeHH B equHoe nejoe. [lostomy
BAXHO [aTh BO3MOXHOCTb OOydaroLIeMyCsl MOHHMATh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MAaTeMAaTHKU MU HCMOJNb30BaTh €ro IJsl BBIPAXKEHHS CBOMX MbICIed. Jlpyrum
Ba)XHBIM IIPU3HAKOM MAaTEeMAaTHKH KaK HAayKH ClieqyeT MPU3HATh CBOHCTBEHHYIO €l CTPOrocThb
O0OCHOBaHMI ¥ CleJOBaHHE ONPENEIEHHbIM MpPABIJIAM TOCTPOSHUS  JTOKA3aTeNbCTB.
3HAaKOMCTBO C 3JIEMEHTAMH MAaTE€MaTH4eCKOW JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOIO
MBIILJIEHHs] 00YYaOIUXCsl, TO3BOJISIET UM CTPOUTH CBOM PAacCy>KIEHHsS Ha OCHOBE JIOTHYECKHUX
npaBml, GOPMHUPYET HABBIKUA KPUTHYECKOTO MBILIUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayasa MaTeMaTHUYECKOTO AaHajN3a» MPHCYTCTBYIOT
OCHOBbl ~ MaTeMaTH4Y€CKOr0  MOAEIHMPOBAHHSA,  KOTOpble  MHPU3BaHBI  CIOCOOCTBOBATH
(OpPMUPOBAHMIO HABBIKOB MOCTPOEHHS MOIEJEH peaJibHbIX CHTYaLUi, HCCIEAOBAHHSA 3THX
Mozenell ¢ MOMOIUBI0 ammapara aiureOppl MU MaTeMaTHYeCKOro aHajliu3a, HHTeplpeTanun
IOJTyY€HHBbIX pe3yJbTaToB. Takue 3amaHus BIUIETEHbI B KaXIbIH M3 Pa3fesioB MPOTPaMMBI,
IIOCKOJIBKY BECh MaTepuas y4eOHOro Kypca IHPOKO HCIONB3YETCs AJIA PelIeHUs MPUKIIaJHbIX
3amad. Ilpu perneHuH peajbHbIX MNPAKTHYECKUX 3af7ad  OOydarommecss pa3BHBAIOT
HaOJIIOAaTeNbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCHOJB30BATh
aHajoruro, o0o0maTe ¥ KOHKpeTH3HpoBaTh Npobiemy. JleATenbHOCTh MO (POpMHUPOBAHUIO
HaBBIKOB PELICHHUS MPUKJIATHBIX 3aa4 OPraHN3yeTCs B IPOLIECCEe U3YUEHUs BCEX TeM Y4eOHOro
Kypca «AnreOpa 1 Hadasia MaTEMaTHYECKOTO aHATIN3aY.

Ha m3yuenne yuebHoro kypca « Anrebpa 1 Hayajla MaTEMaTUIECKOrO aHaIN3a» OTBOAUTCS
272 uvaca: B 10 kmacce — 136 4acoB (4 uaca B Hememo), B 11 ximacce — 136 wacoB (4 4aca B
HEZEo).

COAEP)XAHUME OBYUEHUSA

10 KVIACC



Yncaa 1 BIYHCTICHHUS

PanonanbHbie yncna. OOBIKHOBEHHbIE M AECITUYHbIE NPOOHM, MPOLIEHTDI, OECKOHEYHBIE
nepuoaudeckue apodbu. [Ipumenenne npodeii U NPOLEHTOB I PelIeHHs MPUKJIAAHBIX 3a1a4 U3
Pa3INYHBIX OTPACEH 3HAHUH U PEaJIbHOM XKHU3HU.

HetictBuTtenpHpie yncaa. PanyoHanbHble U UppaLOHANbHBIE uyucia. ApudmMerndeckue
Onepaluu ¢ ACHCTBUTENbHBIMU YMCIaMu. Moaynb NeHCTBUTEIBHOTO YMCIa U €ro CBOKMCTBA.
IMpubnux€éHHble BBMHUCIEHUs, MpPaBHJIA OKPYTJIEHHs, TPHUKHAKA M OLEHKa pe3yJbrara
BBIYUCJICHUI.

Crenens ¢ nenbiM nokasarenem. bunom Hetotona. Micnonb3oBanue moaxonsiueit hopmbl
3aMUCH JEHCTBUTENBHBIX YNUCEN JIs1 pEIEeHHs] TPAKTHYECKUX 3aa4 U MPEACTABJIEHHUs JaHHBIX.

Apudmernueckuii KOpeHb HATYPABLHOIN CTEMEHH U €ro CBOMCTBA.

CreneHb ¢ paUMOHAJbHBIM TOKa3aTeJieM W €€ CBOWCTBA, CTENEHb C AEHCTBUTENILHBIM
MOKAa3aTeNeM.

Jlorapu¢m uncna. Cpoiicrsa norapudma. JlecaTudHbie 1 HaTypaJIbHbIE JTOTAPHPMBIL.

CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U
apKTaHT'€HC YHCJIOBOrO apryMeEHTA.

YpaBHeHHsI H HEPABEHCTBA

Toxnectea u TOXAECTBEHHBIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypPaBHEHMS.
PaBHOCHIIbHBIE ypaBHEHHs U ypaBHeHUsA-CiieAcTBUA. HepaBeHCTBO, pelieHre HepaBeHCTBRA.

OcCHOBHbIE METOIbI PELICHUS LENbIX U APOOHO-PALIMOHANBHBIX YPABHEHHI M HEPABEHCTB.
MHorounenel OT OAHON MNepeMeHHOH. JleneHHe MHOTOWJIeHa HAa MHOTOWJIEH C OCTaTKOM.
Teopema besy. MHorounens! ¢ nensivu ko3 duuuentamu. Teopema Buera.

IMpeobpazoBaHus YUCIOBBIX BbIPaKEHHA, CONEPKAMMX CTEMEHH U KOPHH.

Hppaunonanehele  ypaBHeHHs. (OCHOBHbIE METONbI PELICHUS  HPPALHOHAIBHBIX
YPaBHEHHUH.

IlokasarenbHble ypaBHeHUs.. OCHOBHBIE METO/IbI PELIEHUS [TOKA3aTEIbHBIX YPaBHEHMIHA.

ITpeoOpa3zoBanue BBIPAXKEHUIA, COIEPKALIMX JIOTapH(MBIL.

Jorapupmuueckue ypaBHeHHA. OCHOBHBIE METOHBI pEIIEHUs JIOrapUPMUUIECKUX
YPaBHEHHUH.

OcHoBHble TpuroHomerpuueckue (opmyner. I[IpeoOpasoBanue TPUTOHOMETPUUECKUX
BBIPaKCHUH. Penenre TPUroHOMETPUYECKUX YPaBHEHHH.

Pemenue cucreM JMHEMHBIX ypaBHEHUN. MaTpulla CHCTEMBbl JIMHEHHBIX YpaBHEHHIA.
Onpenenurenb MaTpulbl 2X2, €ro NeOMETPUYECKUI CMBICI U CBOWCTBA, BBIYHCIEHHE €ro
3HA4YEHUs1, MPUMEHEHHUE ONPENEIUTENs Ui PeLleHUs] CUCTEMBbI JINHEHHBIX ypaBHEeHuH. Pemenue
NPUKJIAIHBIX 3a/1a4 C IOMOIIBIO CHCTEMBI JIMHEHHBIX ypaBHEHU. MccnenoBanue mocTpoeHHOM
MO/IEJIH C MTOMOLIBI0 MAaTPULL U ONPENETUTENCH.

IlocTpoeHue MaTeMaTH4EeCKUX MOIENEH peajbHOH CHUTyaluH C IOMOLIbK) YpaBHEHUH U
HepaBeHCTB. IIpuMeHeHHe ypaBHEHUIN M HEPaBEHCTB K PELICHHI0O MaTEMaTHYeCKHX 3a1ad U
3aj]a4 U3 Pa3IMIHBIX 00JacTell HAYKH U PeaibHOM JKU3HH.

DyHKIHH H rpadHKH

@yukius, cnocoObl 3amaHusA (yHkuum. Bsammuo oOparHbie ¢QyHKuMH. Kommnosumus
dynkuuii. I'paduk Gynkiuu. JnementapHble npeobpasoBaiis rpagukoB (yHKIHIA.

Obnacte onpeneneHus 1 MHOXKeCTBO 3HaueHUH GyHkunu. Hynmu ¢pyHkunn. TIpoMexyTku
3HaKonoctosHcTBa. UéTHble U HeuéTHble QyHkumu. Ilepronuueckue dyHxuuu. ITpoMexyTku



MOHOTOHHOCTU (PYHKUMKW. MakCUMyMbl U MUHUMYMbI (OYHKUMW. Hanbonbliee M HavMeHbLee
3HaYeHNa (DYHKLMN Ha MPOMEXYTKE.

JIvHeiiHas, KBagpaTuyHas H APOBGHO-NMHENHas (yHKUMW. DneMeHTapHOe UCCneaoBaHue u
MOCTPOEHME UX TPaUKOB.

CreneHHas (hyHKUMS C HaTypa/bHbIM W LEbIM MOKa3aTesieM. EE& cBolicTBa M rpaduk.
CsoiicTBa M rpaMK KOPHA N-Oi CTEMeHW KakK (DYHKUMW O06paTHOW CTEneHW C HaTypasibHbIM
rokasaresiem.

Moka3zaTenbHas 1 norapudmmyeckas MyHKLMK, UX CBOMCTBA U rpadikn. Mcnonb3oBaHme
rpatiMKoB (OYHKLMIA AN PELLEHUSI YPaBHEHWIA.

TPUrOHOMETPUYECKAs  OKPYXXHOCTb,  OMpeAeneHne  TPUTOHOMETPUYECKUX  (PYHKLIMIA
4MCNOBOr0 apryMeHTa.

P YHKUMOHaNbHbIE 3aBUCUMOCTU B peasibHbIX NpoLeccax U SBneHnax. Mpatmkn peanbHbIX
3aBUCHMOCTEN.

Hauyana maTemMaTU4yecKoro aHanmsa

MocnenoBaTeNbHOCTK, CNOCO6bLI 3aaHNs nocnefoBaTelbHOCTeN. MeTo MaTemMaTUYecKoi
NHAYKUMW. MOHOTOHHbIE W OrpaHWYeHHble NOCNeA0BaTelbHOCTU. VICTOpMs BO3HWKHOBEHUS
MaTeMaTUUYECKOro aHanmn3a Kak aHam3a 6eCKOHEUYHO MaslbIX.

ApunmMeTnyeckas UM FeOMeTpUYeckas  nporpeccun.  bBeckoHeuyHo  y6biBaroLLas
reomeTpuyeckas nporpeccmsi. Cymma 6€CKOHEYHO YObIBaKOLLEA FeOMETPUYECKON MPOrpeccum.
JIVHEeMHbIA N 3KCMOHEHUManbHbIA  pocT. Yucno e dopmyna CNOXHbIX MPOLIEHTOB.
cnonb3oBaHWe nNporpeccun A5t peLleHnst peasibHbIX 3afay NPUKNaaHOro xapakrepa.

HenpepbiBHblE (OYHKUMM W UX CBOMCTBA. TOYKM paspbiBa. ACUMNTOTbI rpatiMkoB
(hyHKumiA. CBOWCTBA (DYHKLMIA HenpepbIBHbIX Ha OTpe3ke. MeTod WMHTEpBanoB [N PeLLeHns
HepaBeHCTB. [pMMEHeHMEe CBOMCTB HEMPEPBIBHBLIX QYHKLUMIA A1 PELLEHMS 3a4ay.

MepBasi 1 BTOpas Npou3BOAHble (yHKUMW. OrnpefeneHune, reOMeTpUUECKnin N (rU3NYecKuin
CMbIC/1 NPOV3BOAHON. Y paBHEHUE KacaTe/lbHOM K rpacimky (yHKLMMN.

Mpon3BoAHble 3NeMEHTaPHbIX PYHKUMIA. Mpon3BoaHas CyMMbI, MPOU3BEAEHNS, YaCTHOrO
N KOMNO3ULN PYHKLIWIA.

MHo)ecTBa 1 1ornKa

MHOXeCTBO, onepaumn Hal MHOXEeCTBaMu M UX CBOWCTBa. [uarpammbl Jiinepa-BeHHa.
MpuMeHeHNe TeOopeTUKO-MHOXKECTBEHHOIO arnnapara A1s OnucaHua peasibHbIX MPOLECCOB U
ABMIEHWIA, NPU PeLLeHnn 3aa4 13 ApYrnx yy4ebHbIX NpegveTos.

OnpefeneHne,  TeopemMa,  CBOMCTBO  MaTemaTM4eckoro  06beKkTa,  CNefAcTBueE,
[l0Ka3aTe/IbCTBO, PaBHOCU/IbHbIE YPaBHEHUS.

11 KNNTACC

Uncna v BblUMCNEHUA

HatypanibHble u uUenble uyucna. [MpumeHeHWe MpPU3HAKOB [Le/IMMOCTU  LEMbIX  Yuncern,
HanbonbLLMin obwwii aenntens (oanee - HOZ) v HaumeHbluee obLlee KpaTHoe (ganee - HOK),
OCTaTKOB MO MOy, anroputma EBKAMAa ansa pelleHns 3agay B LEbIX YMCnax.

KomnnekcHble uncrma. Asrebpavyeckas W TPUTOHOMETpUYecKad (DOPMbl  3arumcu
KOMMNIEKCHOrO uncna. ApuMMETUYECKME onepauun ¢ KOMMIEKCHbIMU unciaMun. V3o6paxkeHne
KOMM/IEKCHBIX YMCEN Ha KOOPAMHATHOM nnockocThn. dopmyna Myaspa. KOpHM n-0il cTeneHn u3
KOMMMIEKCHOro uucna. [puMeHeHWe KOMMMEKCHbIX YuCen ANs  peLleHust (PU3NYeCcKUX 1
reoMeTpUYecKmX 3agay.



YpaBHeHHUsI H HEPaBEHCTBA

CucreMa 1 COBOKYITHOCTb YPaBHEHHIH 1 HEPABEHCTB. PAaBHOCUIIbHBIE CUCTEMbI U CUCTEMBI-
cnencTBys. PaBHOCHIIbHBIE HEPABEHCTRA.

Otlop KOpHEHl TPUIrOHOMETPHUYECKUX YPABHEHUI C MOMOIIBI) TPUTOHOMETPUYECKOMH
OKPY>KHOCTH. PelleHne TpUroHOMeTpuiecKUX HEPABEHCTB.

OcCHOBHBIE METOABI PEIIEHNs TIOKA3ATENIbHBIX U JIOrapU(PMHUUECKMX HEPABEHCTB.

OCHOBHBIE METOIBI PEIIEHNSI HPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOIBI  PELICHUs] CHCTEM W COBOKYITHOCTEH  PallMOHAJbHBIX,
UPPALIMOHAIBHBIX, TIOKA3aTENbHBIX U JIOTAPUPMUUECKUX YPAaBHEHHIA.

VYpaBHEHMsI, HEPABEHCTBA U CHCTEMBI C MTapaMeTPaMu.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPaBEHCTB K PEIICHHI0 MAaTEMAaTHYECKHX 3a1a4 U
3a4a4 M3 Pa3AMYHBIX O00NacTedl HayKd W PEaSbHOM KU3HHM, MHTEPIPETALHUS IIOJyYEHHBIX
pe3yJIbTaTOB.

DyHKIHUHN U TpadpuKu

I'padpux kommosuiuu ¢yHkuuid. ['eomerpudeckre oOpasbl ypaBHEHWI M HEPABEHCTB Ha
KOOPJAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKLUUH, UX CBOMCTBA U Ipad UKH.

I'paduueckue MeTOmBI peIlEHHs YpaBHEHHI U HepaBeHCTB. I padHueckue MeETObI
pelueHus 3a7a4 ¢ IapaMeTpaMu.

HcnonezoBanne rpadukoB (QyHKIME IS HCCIEAOBaHMs IMPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT NPU PELICHUH 3a4a4 U3 OPYTUX Y4eOHBIX MPEIMETOB U PeaIbHOMN JKH3HHU.

Ha4ana maTemMaTH4YeCKOro aHajIu3a

IIpumMeHeHne MPON3BOAHON K UCCIENOBAHHIO (PYyHKIMI HA MOHOTOHHOCTD U 3KCTPEMYMBI.
Haxoxnenue HanbonbLIero 1 HAUMEHbBIIETO 3HAYEHHIA HENMPEPBIBHOM (DY HKIMU HA OTPE3KE.

IIpuMeHeHNe NPOU3BOAHOM [UIsI HAXOXACHUS HAWIYYLIErO PELICHHs B MPHKJIATHBIX
3a1a4yax, M1 ONPEACNICHUs CKOPOCTHM M YCKOPEHHs IMpolecca, 3aJaHHOro (GopMyJion wiH
rpadukoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpasHbIX. IlepBOOOpasHbIE 3JEMEHTAPHBIX
dbyHnxuuit. [IpaBnna Hax0XKIEHUS TEPBOOOPA3HBIX.

Hurerpan. I'eomerpudeckuii CMbIC UHTErpajia. BerducieHne onpenenéHHoro HTerpaia
no ¢popmyane Hetorona-JlefibHuma.

IIpumenenne wMHTErpaga Uil HaxOXIEHUs IUomaneil miockux ¢uryp u oOBEMOB
reOMETPUYECKUX TeJL.

IIpumeps! pemenuil quddepeHIanbHbpIX ypaBHEHUH. MaTeMaTu4eckoe MOAETUPOBAHKE
peajbHbIX MPOLECCOB ¢ IOMOLIBIO AU PepeHInaNbHBIX YPaBHEHHI.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM VYPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

1) rpa’kaaHCKOro BOCIIUTAHMA:

COPMUPOBAHHOCTh  TPAKTAHCKOH MO3ULMU  OOYYaKOLIerocss Kak aKTHBHOTO H
OTBETCTBEHHOI'O WIEHAa POCCHHCKOro OOINecTBa, MPEACTaBIEHHE O MaTeMAaTHYECKHX OCHOBaxX
(YHKIIMOHUPOBAHMS PA3JIUUHBIX CTPYKTYp, SIBJICHHUH, MNPOLENYp TIpPaXIaHCKOro oOliecTBa



(BBIOODBI, OMPOCHI M APYroe), YMEHUE B3aUMOAEHCTBOBATH C COLUAJIBHBIMA HHCTHUTYTaMH B
COOTBETCTBUH ¢ UX (PYHKIHUSIMHU U HA3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHUSI:

c(hOPMUPOBAHHOCTh POCCUMCKOHN rpa’kOaHCKON WASHTUYHOCTH, YBAXKEHHS K MPOLIJIOMY U
HACTOSILIIEMY POCCHIICKON MaTeMaTHKH, LIeHHOCTHOE OTHOLIEHHE K HOCTHXKEHHUSIM POCCHUCKHMX
MaTEMATUKOB M POCCHHCKONW MAaTE€MaTUYECKON IIKOJbI, HUCIOJb30BAHUE ITUX NOCTHXKEHUN B
APYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKY,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHWE  IYXOBHBIX IIEHHOCTEM  POCCHHCKOro  Hapoma, C(HOPMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMs, ITUUYECKOrO MOBEACHNUA, CBI3aHHOIO C NMPAKTUYECKUM NMPUMEHEHUEM
OOCTUXKEHUM HayKH W JAEATEIbHOCTbIO YYEHOrO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOCHHE
yCTOIYMBOrO Oy Ay 1IIero;

4) 3CTETHYECKOr0 BOCIIUTAHHA:

9CTETHYECKOe  OTHOIIEHWE K  MHpPY, BKJIIOYash  OCTETUKY  MaTeMaTH4eCKUX
3aKOHOMEPHOCTeH, OOBEKTOB, 3a7a4, pPELIeHHHd, pacCyXIeHHH, BOCIHPUUMYHBOCTh K
MaTeMaTUYECKUM aCIeKTaM Pa3InIHbIX BUAOB UCKYCCTBaA,

S) puznuecKoro BOCIUTAHUS:

cOpPMHUPOBAHHOCTb YMEHHS TPUMEHITh MaTEMATHYECKIE 3HAHUSI B MHTEPECAX 3JOPOBOTO
u Oe3omacHOro o0Opasa KHM3HK, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 370POBBIO (3IOPOBOE
nuTaHue, cOaNaHCUPOBAaHHBIN PEXXUM 3aHATHIA U OTABIXA, PeryJisipHas (u3ndeckast akTHBHOCTD ),
(bu3nuIecKOe COBEPIIEHCTBOBAHUE MPH 3aHITUAX CIIOPTHBHO-03JOPOBUTENBHON IESITEIBHOCTBIO,

6) TpyA0OBOIo BOCIIMTAHUS:

T'OTOBHOCTb K TPYZAY, OCO3HAHHE LIEHHOCTH TPYIOJMIOOUs, HHTEPEC K Pasin4yHbIM chepam
npoecCHOHAIBHON ESITEIbHOCTH, CBS3aHHBIM C MATEMATHKOW U €€ MPHJIOKCHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud | peaju30BbIBATH COOCTBEHHBIC
JKU3HCHHBIEC IIJIaHbI, TI'OTOBHOCTb H CHOCO6HOCTIJ K MaT€MaTHYCCKOMY o6pa303aHH10 u
caMo00pa30BaHMUIO HA NMPOTSHKEHUH BCEH JKM3HH, TOTOBHOCTb K AKTHBHOMY YYaCTHIO B PEIICHUN
MNPAKTUYICCKUX 3aa4 MaTeMaTH4eCKOMN HaMpaBJICHHOCTH,

7) 3K0JIOrHYeCKOr0 BOCTIHTAHHSA:

C(I)OpMPIpOBaHHOCTb SKOJOTHYECKOMH KyJIbTYpbl, TOHUMAHWC BIHAHWA COIHAIBHO-
SKOHOMHYECKHUX TIPOLIECCOB Ha COCTOSIHME MPUPOAHON M COLMAJIILHOM Cpeabl, OCO3HaHUE
ro0aJIbHOTO  XapakTepa  JKOJIOTMYeCKHX  npoljieM, OpHeHTanuss Ha  IPUMEHEHHE
MaTEMaTHYECKUX 3HAHUI IJi pelneHus 331a4 B OONAaCTH OKPYIKAroIIeH Cpeibl, TUIAHUPOBAHHE
MOCTYIIKOB M OLIEHKU UX BO3MOXXHBIX MOCJEACTBUI /ISl OKPY KaroIEeN Cpebl,

8) HeHHOCTH HAYYHOr0 NO3HAHHSL:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU M OOINECTBEHHOIl MPAKTHKH, MOHWMAHHUE MATEMAaTUYECKOW Hayku Kak chepbl
YeJIOBEYECKON AEATENbHOCTH, 3TANOB €€ Pa3BUTHSA W 3HAYMMOCTH JJISI PA3BUTUS LIUBHIIH3ALIHH,
OBJIA/ICHUE SI3bIKOM MAaT€MaTHKU U MaTEMAaTHIECKON KyJIbTYPOH KaK CPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTb OCYIIECTBJISITh MPOEKTHYH M UCCIENOBATENbCKYIO A€ITEIbHOCTh HHIUBUYAJBHO U

B IpyImIe.

METANPEAMETHBIE PE3YJIBTATHI

ITo3naBaTe/ibHBIE YHHBEPCAJbHBbIE Y4e0OHbIE JeHCTBHSI
Ba3zoBble lornyecKue AeicTBNNA:



BBIABJISAITH M XapaKT€PU30BaTh CYUIECTBEHHbIE MPU3HAKA MAaTEMAaTHUYECKUX OOBEKTOB,
NOHATHIA, OTHOUICHWHA MEXIy MOHATHAMH, (OPMYJHPOBATH OMNPENENIEHUS TMOHATHIA,
YCTaHaBJIUBAaThb CYIIECTBEHHBI MpPHU3HAK KiacCHpuKalMyu, OCHOBaHus i 0000mEeHHs Hu
CpaBHEHHsI, KPUTEPHH IIPOBOJHUMOI0 aHAJIH34,

BOCIIPMHHUMATH, (POPMYJIUPOBATH W TNPeOOPa3OBHIBATH CYXKICHHS. YTBEPAUTENbHBIE H
OTpULIATENIbHBIE, €IUHUYHBIE, YACTHBIE U OOIIKE, YCIIOBHBIE,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IMPOTHBOpEYHs B (pakTax,
IOAaHHBIX, HAaOMIOACHUSIX ©M  YTBEPXKACHHSX, TMpedjiaratb KPUTEPUH JUIS  BbISABJICHHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUU;

IenaTh BBIBOABI C KCHOJb30BAHHEM 3aKOHOB JIOTHMKH, AEAYKTHBHBIX M HHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKJTIOUCHU I TTO aHAJIOTHH,

NPOBOANUTH CAMOCTOSITEJIbHO JI0KA3aTENbCTBA MATEMAaTHYECKUX YTBEPIKACHUH (TIpsMble U
OT TIPOTHBHOIO), BBICTPAMBaTh ApPryMEHTALMIO, MNPUBOAWTH MPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHbIE CYK/ICHHsI i BHIBOJBI,

BbIOMpaTh CMocod peiueHuss y4ueOHOW 3amauu (CpaBHHBATh HECKOJNBKO BapHAHTOB
pelueHus, BbIOMpaTh HauOoJiee MNOAXOMAIIMN C Y4YETOM CaMOCTOSITEIbHO BbIIENEHHBIX
KPUTEPHEB).

ba3zoBble uccieaoBaTeIbCKHe AEHCTBHSA:

UCIIONb30BaTh BOMPOCH! KaK MCCIIEIOBATENbCKHIT HHCTPYMEHT MO3HAHUS, (POPMYJTHPOBATH
BOIIPOCHI, (PUKCHPYIOLIME TNPOTHBOpeuHe, MpobjeMy, YCTaHABIMBaTb HCKOMOE H JaHHOe,
(bopMHUPOBATH TMITOTE3Y, APTYMEHTHUPOBATb CBOK MO3ULIHIO, MHEHHE;

MPOBOOUTL  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCHEPUMEHT, HCCIIEAOBAaHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4ecKoro OoOBeKTa, sIBJICHHUS, MPOLECCA, BBIABJICHUIO
3aBUCUMOCTEN Mexk Ty 00beKTaMH, SIBJICHUSIMH, POIIECCAMHY,

CaMOCTOSITENTbHO (hOpMyJIHPOBaTh 0OOOMIEHUST 1 BBIBOJIBI MO PE3YJIbTaTaM MPOBENEHHOTO
HaOJIIOCHUS], UCCIIeIOBaHMs, OLIEHUBATDH JOCTOBEPHOCTh MOJYyUYEHHBIX PE3yJIbTATOB, BHIBOIOB U
0000meHuii;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, 4 TAK)KE BBIBUTATH MPEANONIOKEHHS O
€r0 Pa3BUTHU B HOBBIX YCJIOBUSIX.

PaGora c unpopmanueii:

BBIABJIATH AeuUUTh HHQOpMALIUK, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA Ha BOIMPOC U IS
peLIeHus 3a1a4uy,

BbIOMpaTh HH(pOpMALMIO U3 HCTOYHMKOB pAa3IMYHbIX THUIOB, aHAJIU3HUPOBATH,
CHUCTEMATH3MPOBATb U HUHTEPIPETUPOBATb HH(POPMALMIO pA3MYHBIX BUIOB U (opM
NPEACTaBJICHNUS,

CTPYKTypUPOBaTh  WHPOPMALMIO, TMPEOCTABIATE €€ B  pa3iuyHbiXx  (opmax,
WLTIOCTPUPOBATH TPadUUecK;

OLIEHHBATh HAAEKHOCTh MH(POPMALMM IO CaMOCTOSATENBHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKATHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE e cTBUs

Oo6menne:

BOCIPUHUMATh U (POPMYJIHPOBATH CY’KOEHUS B COOTBETCTBUU C YCJOBUSIMH M LIEJISMH
o01ueHus1, sICHO, TOYHO, IPAMOTHO BBIPAXaThb CBOK) TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, [aBaTh MOACHEHUS IO XOAy peIleHWs 3aJaud, KOMMEHTHPOBATb IOJY4eHHbIH
pe3yJbTaT,



B XOf€ OOCY>XIeHUs 3a7aBaTh BOIIPOCHI MO CYIUECTBY OOCYKIAaeMON TeMbI, IPOOJIEMBI,
periaeMoi 3ana4M, BHICKA3bIBaTh MIEH, HALICJICHHbIE HAa IOMCK PEIIEeHUs], COMOCTABISTh CBOU
CYKIEHMs C CYyKNCHHAMH IPYTHX YYaCTHHUKOB AMANOra, OOHAPYKMBATh PasjiMuMe U CXOACTBO
NIO3ULIMH, B KOPPEKTHOH popMe GOpMyIUpOBATH Pa3HOTIACHS, CBOM BO3PAKEHHUS,

IPENCTABIATh PE3yAbTaThl PEIICHUs 3a4adl, SKCIIEPUMEHTa, HCCIENOBaHMs, MMPOEKTa,
CaMOCTOSITEIbHO  BBIOMPaTb (opMaT BBICTYyIUIEHMST C YY€TOM 334 MPE3EHTAlUH |
0COOEHHOCTEM ay AMTOPHH.

PeryisiTHBHBIC YHHBEPCAJIbHBIE Y4eOHbIE e CTBHS

Camoopranusaums:

COCTaBJIATh IUIAH, AJTOPUTM peIleHHs 3aJa4H, BbIOMPATh CMOCOO peleHHs ¢ y4EToM
HMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAPUAHTBHI PEIICHHI ¢ Y4ETOM HOBOH HH(pOpMAaLHK.

CaMOKOHTPOJIb, IMOLHOHAIBHbIA HHTELIEKT:

BJIaJIETh HABLIKAMH TO3HABATENILHON pediiekcny Kak OCO3HaHHs COBEPLIAEMbIX JEHCTBUI
U MBICIMTENLHBIX MPOLIECCOB, HX pPE3yJIbTaTOB, BJAJAETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS MPOLIECCa U Pe3yJIbTaTa PelleH sl MAaTeMaTH4eCKOi 3a/1a4u;

NpEABUACTb TPYAHOCTH, KOTOPbI€ MOIYT BO3SHHKHYTb IIPH PELICHWH 3a]a4d, BHOCHTH
KOPPEKTHUBBI B JEATEIBPHOCTb HA OCHOBE HOBBIX OOCTOSITENILCTB, MAHHBIX, HAMIEHHBIX OIMHOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLIEHMBAaTb COOTBETCTBHE pE3yJbTaTa LEIA M YCIOBUSM, OOBSCHITH MPUYUHBI
JOOCTHXKCHUSl WM HENOCTHXXEHUSI Pe3yJIbTaTOB JEATENIbHOCTH, HaXOAWTh OIMHOKy, AaBaTh
OLIEHKY NPHOOPETEHHOMY OIBITY.

CoBMecTHasI 1eITEJILHOCTbD:

IIOHMMaTh M MCIOJb30BaTh MPEUMYIIECTBa KOMAHIHON M MHAMBUAYAJIbHOH pabOThI MPH
pemieHUH Yyd4eOHBIX 3a7ay, IPUHUMATh IeJb COBMECTHOH JeSTEIbHOCTH, IUIAHHPOBAThH
OpraHU3aLHUI0 COBMECTHOI paboThl, pacnpenessTb BHABI paboT, IOrOBApHBATHCS, OOCYXkKIATh
IpoIece U pe3yabTaT padboTel, 0000IATh MHEHHS HECKOIBKUX JIFOEH;

y4acTBOBAaTh B IPyNMOBBIX (opMax paboter (0OCyxkneHus, 0OMEH MHEHHii, «MO3rOBbBIE
IITYpPMbD> U HHBIE), BBIIOJHATH CBOK 4YacTb PabOTHI U KOOPIWHHUPOBATH CBOW IEHCTBHUSI C
APYTMMH 4JIEHAMH KOMAaHIBI, OLIEHMBATH KAa4yeCTBO CBOEro BKJaAa B OOMIMI MPOAYKT IO
KpUTEepUsM, ChOPMyITMPOBAHHBIM YYaCTHHUKAMU B3aUMOAEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATHI

K xonuy oOyuenus B 10 kJjacce oOy4HaroIUWiics MONYYUT CIIEAYIOMHE MPEIMETHbIE
pe3yJbTaThl MO OT/AEIBbHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca «Anrebpa U Havana
MaTeMaTHYeCKOT'O aHAJIN3ay

Yucna v BbIYHCTICHUSAS

cBOOOIHO OIEPHPOBATh IMOHATHAMH: PALMOHAIBHOE YKCIIO, OECKOHEYHAs MEPUOTUYECKas
ApoOb, NPOLEHTHI, UPPALIMOHAIBHOE YHCIIO, MHOXECTBA PAlMOHANBHBIX M HEHCTBUTENbHBIX
YKCeJI, MOAYJIb NEHCTBUTEIBHOTO YUCIIA,

IPUMEHATH JPOOH U MPOLIEHTHI IS PeLICHHUS PUKIAAHBIX 3a0a4 U3 Pa3jIMIHbIX OTpacieil
3HAHWU U PeasbHOMN XU3HU,

NPHMEHATh NPUOMKEHHBIE BBIYUCICHUS, MPABHJIA OKPYTJICHUS, MPUKUIKY W OLEHKY
pe3ynbTaTa BhIMUCIEHUN,



CBOOOMHO OMEpUPOBAaTh MOHATHEM: CTENeHb C LENbIM TOKA3aTeJIeM, WCIOJIb30BaTh
HNOAXOOAIIYI0 (OpMy 3amMCU AEHCTBUTENBHBIX YWCEN AJISl PELIEHHs] MPAaKTHYECKUX 3a1ad U
MPEACTaBIICHUS TaHHBIX,

CBOOOMHO ONepUpPOBATh MOHATHEM: apUPMETHUECKUIT KOPEHD HATYPAIbHON CTETIEHH;

CBOOOMIHO ONepUpPOBATh MOHITHEM: CTENEHDb C PALIMOHANBHBIM [TOKA3aTENEM;

CBOOOMHO ONEpUPOBATh MOHATHUSAMU. JIOTApU(PM UMCHIA, HECATHYHBIE M HATyPabHBIE
Jorapu@Met;

CBOOOMHO OMEpUPOBATh MOHSTUSMHU. CHUHYC, KOCHHYC, TAHTEHC, KOTAHTMEHC YHCIIOBOTO
apryMeHTa;

OIIepUPOBATH MOHATUSIMU: APKCHHYC, aPKKOCUHYC M apKTAaHTEHC YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI 1 HepaBeHCTBA:

cBOOONHO  OmepupoBaTb  IMOHATHSMU.  TOXKIECTBO, YpPaBHEHHWE,  HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U Y PABHEHUSI-CIIEACTBYS, PABHOCHIIbHBIE HEPABEHCTBA,

INPUMEHATh PA3JINYHble METOAbI PELIEHUs] PAaLMOHANBHBIX U OPOOHO-PALOHAIBHBIX
ypaBHEHUI, IPUMEHITh METO/I HHTEPBAJIOB JJIs1 PEIIEHHS] HEPABEHCTB,

cBOOOMHO ONEpPHPOBATHh MOHSTUSIMH. MHOTOWIEH OT ONHOU MEPEeMEHHON, MHOTOUIEH C
HeabIMi  K03(G(UIMEeHTaMy, KOPHH MHOTOWIEHA, MPUMEHSATh [elIeHWE MHOTOY/IeHa Ha
MHOTO4JIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pernenust 3anad;

cBOOONHO OmNepUpOBaTh IOHATISIMU. CHCTEMa JIMHEHHBIX ypaBHEHHH, MaTpulia,
ONpPENeINTeNb MaTpULbl 2 X 2 U €ro TeOMETPUYECKHUN CMBICH, HCIOJb30BaTh CBOHCTBA
ompenenuress 2 X 2 1A BBIMUCICHUS €ro 3HAU€HWsi, IPUMEHSTh ONPEASTUTENN Ui PeLIeHHUs
CHCTEMbI JIMHEIHBIX YyPaBHEHHH, MOMENUPOBATH pEAbHbE CHUTYyallMd C MOMOINBIO CHCTEMBI
JUHEWHBIX ypPaBHEHWIl, HCCIEAOBaTb [OCTPOCHHBIE MOJAENM C TMOMOINBI0 MAaTpULl |
onpeaenuTeNen, UHTEPIPETUPOBATD MOy YEHHBIHN pe3yibTarT,

HCHOJIB30BaTh CBOMCTBA ASHCTBUI C KOPHAMU JUIs TpeoOpa3oBaHUs BbIPasKEHHIT,

BBIMOJIHATD ~ MPeoOpa3OBaHUsI YHUCJOBBIX  BbIPAXKCHHH, COJAEPXKAIIMX CTEMEHH C
paLMOHAJIbHBIM ITOKA3aTelNeM,

UCIIONIB30BaTh  CBOMCTBA JiorapupmoB ansg  mpeoOpa3oBaHusA  JIOTapUPMHUECKHX
BBIPAXKCHHUIA,

CBOOOJTHO  OMEpHUPOBaTb  MOHATHAMH.  HPPALMOHANBHBIC,  IOKa3aTejibHble W
JorapupMuUecKre YpaBHEHUS, HAXOIUTh MX PELICHUs C MOMOINBI0 PAaBHOCWIBHBIX MEPEXOAOB
VI OCYIIECTBIISISI IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHbIE TpPUroHOMerpuueckne (GopMysel mIs  npeoOpa3soBaHUs
TPUTOHOMETPHYECKUX BbIPAKECHUIA,

CBOOOJTHO OMEPHUPOBATH IOHITHEM: TPUTOHOMETPHUYECKOE YPABHEHHE, TMPHUMEHSTh
HeoOxouMbIe (GOPMYJITBI IS PELIEHUSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX YPABHEHUIA,

MOZIETIMPOBaTh pEalbHbIE CHUTYyallMd Ha S3bIKe aireOpbl, COCTABISITH BBIPAXKEHUS,
YPaBHEHUs, HEPAaBEHCTBA IO YCJIOBHIO 33a4l, MHCCIEN0BATh IIOCTPOCHHBIE MOIENH C
HCIIOJIb30BAaHHEM armapara areOpbl.

DyHKIHH H rpaduKH:

CcBOOOHO OMEpHUPOBaTh MOHATHAMHU: (YHKLHS, CHOCOObI 3ajaHusA (PYHKLHH, B3aUMHO
obOparHpie (pyHKIMHM, KOMMO3uius (yHKIMiA, rpaduk (YHKLHH, BBIMOJHATH 3JIEMEHTapHBIC
npeoOpasoBanust rpadukoB GyHKIHI,

cBOOOAHO OMEpHPOBAaTh MOHATHAMHU: OOJIACTH OMNpENeNeHHs U MHOXKECTBO 3HAYCHUI
(byHKIMH, HYJIA QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;



CcBOOOJHO OMEPUPOBATh MOHATHAMU. YETHBIE M HEYETHbIE (DYHKLUUHM, NEPHUOAUYECKHE
GYyHKIMM, TMPOMEXYTKH MOHOTOHHOCTH ()YHKIMH, MAaKCUMyMbl H MHHHUMyMBI (yHKIUH,
HauOobIIee  HAaMMEHbILIee 3HaYeHHe (PyHKINN Ha IIPOMEXYTKE;

CBOOOIHO OMEpUPOBATH MOHATHSAMH. CTENEHHAass (QYHKLIUS C HAaTYPalIbHbIM H ILEJIBIM
nokasareneM, rpaguk creneHHOH ()YHKLUUH C HAaTypalbHBIM U LENBIM IOKaszaTeseM, rpaduk
KOPHSI N-0ii CTeTneHu Kak (yHKIMM 0OpaTHOMN CTEIEHH C HaTypaJbHBIM MTOKa3aTeeM,

OIEPUPOBATh TMOHATUSMHU. JIMHEHHas, KBaApaTW4HAs W APOOHO-TMHENHas (yHKIHY,
BBITIOJIHSTD 3JIEMEHTAPHOE HCCIIEAOBAHNE U IOCTPOEHHE UX IPadUKOB;

CBOOOAHO OMepUpOBaTh HMOHSATHUSAMIE IIOKas3aTesNbHas W Jorapumudeckas GpyHKONH, UX
cBoOlicTBa ¥ rpaduKH, HCHIOIB30BATh UX I'Pa(UKU I PELIeHHs yPaBHEHU,

CBOOOAHO OMEpUPOBaTh MOHATVSIMU. TPUTOHOMETPUUECKAs] OKPYXKHOCTb, OIpeneIeHue
TPUTOHOMETPUUYECKUX (YHKLUI YUCIOBOrO apryMEHTa,

UCIIONb30BaTh Ipaduky (YHKUUH OIS MCCIENOBAHUS MPOLIECCOB M 3aBUCUMOCTEH INPH
pelleHuy 3a7a4y U3 OPYTUX y4eOHBIX IPEIMETOB M PEajbHOW XKU3HH, BBIpAXaTh (HopMysaMu
3aBHCHUMOCTH MEXAY BEINYNHAMY,

Ha4asa MmaTeMaTHY€CKOro aHAJIH3a:

cBOOOHO OMEpPUPOBATH MOHATYSIMU: apuMeTHdeckass U IreOMeTpHYecKas IPOrpeccus,
OeckoHeuHO yOBIBaIOINasi FeOMETPHUECKasi IPOrPECCHs, INHEHHBIN 1 SKCIIOHEHIMAIBHBIN POCT,
¢dopmyna CIOKHBIX IPOLIEHTOB, UMETh MIPENCTABICHUE O KOHCTAHTE;

HCTIONIb30BaTh IPOTPECCUM IJIS PELICHUS PEasIbHBIX 3a/1a4 MPUKJIaJHOIO XapaKTepa;

cBOOONHO  ONEpPUPOBaTh IOHATUSIMU.  IOCJIEAOBATENBHOCTh, CHOCOOBI  3afaHUs
NIOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE U OTPaHUYEHHBIE [TOCIEN0BATENIbHOCTH, TOHUMATh OCHOBbI
3apOKICHNUSA MaTEMaTHYECKOr0 aHAIN3a KaK aHamm3a 0eCKOHEYHO MaJlbIX;

cBOOOHO OmepHupoBaTh MOHSTHUSMHU. HENpepbIBHbIC (YHKLWH, TOYKH pa3pbiBa rpaduxa
(byHKIMH, aCHMITOTHI rpaduka QyHKIUM,

CBOOOJHO OMEpHPOBaTh MOHATHEM: (YHKIMS, HEnpepbiBHAs HA OTpPE3Ke, MPHUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (PYHKLMI ISl pEIIEHUS 33134,

CBOOOJHO ONEpPUPOBATh TMOHATHUSMHU. TIEpBas M BTOpas NPOM3BOAHBIE (YHKIIHH,
KacatenbHast K rpaduky QyHKIUM,

BBIYUCIISITH TPOU3BOAHBIE CYMMBI, TPOM3BEJCHHS, YaCTHOTO U KOMITO3ULIMH JBYX
(byHKUMH, 3HaTh IPON3BOIHBIC SJIEMEHTAPHBIX (YyHKINH;

UCTIOJIb30BaTh FT€OMETPUIECKHNA U (PU3UIECKUii CMBICT POU3BOAHOMN JUIS PELIEHUS 3a/1a4.

MHo’kecTBa H JIOTHKA:

cBOOOIHO ONepUPOBATh MOHITUSIMH: MHOKECTBO, ONEPALIMH HaJl MHOJKECTBAMH;

HCIIONIb30BaTh TEOPETHKO-MHOXXECTBEHHBIN ammapar JJisi ONMMCAHUS PEeajIbHBIX MPOLECCOB
U SIBJIEHUM, Y PELISHUY 3a/1a4 U3 APYTUX YIeOHBIX MPEAMETOB;

cBOOOIHO ONIEpUPOBaTH MOHITUSMH: OIpENeNiCHHe, TEeOpeMa, YpaBHEHHE-CIICACTBHE,
CBOMCTBO MAaTeMaTH4eCKOro OOBEKTa, [OKa3aTeNbCTBO, PABHOCWILHBIE YpPaBHEHHS U
HEpaBEHCTBA.

K xoHmy ofyuenus B 11 kJacce OOyYarOLIMICS MOJYyYHT CHIEAYIOIIUE TpPEAMETHbIC
pe3yabTaThl 110 OTAENBHBIM TeMaM pabodeil mporpaMMel yueOHOro Kypca «Anrebpa u Hadana
MaTeMaTHYeCKOTO aHAJIN3a |

Ymucna v BbIYMCICHHUS:

CBOOOZHO ONEepUpPOBaTh TMOHITUSMH. HATypajJbHOE M LEJIOe YHCIO, MHOXECTBa
HATYpaJIbHBIX U LIEJIBIX YHUCEJI, UCTIOIb30BaTh MPU3Haku aenumoctu Uenbix uucena, HOJ u HOK
HaTypaJbHbIX YUCEJ AJIS PELIeHNUs 3aa4, MPUMEHATh anroputm EBkiuaa,;



CcBOOOIHO ONEPUPOBATL MOHATHEM OCTaTKa IO MOJAYJIIO, 3aMUChIBATh HATYPAJIbHbIC YUCIA
B Pa3JIMYHBIX MO3ULMOHHBIX CUCTEMAaX CUHCIIEHUS,

CBOOOAHO ONEPUPOBATb MOHATUSAMH: KOMIUIEKCHOE YHCJIO U MHOXECTBO KOMILIEKCHBIX
YHCEJI, TIPENCTABIITh KOMIICKCHBIE YHUCNIA B anreOpandeckoll U TPUTOHOMETPUUYECKOH (opme,
BBITOJIHATH apupMeTndeckre onepaluu ¢ HUMH B H300pakaTh Ha KOOPAHWHATHOM MJIOCKOCTH.

YpaBHeHHUs1 U HEPABEHCTBA:

cBOOOHO  ONEpPHPOBAaTh  MOHATHAMH.  HppALMOHajIbHbIE,  MOKa3aTeNbHbIE W
JorapuMuUeCcKre HEPABEHCTBA, HAXOAUTD UX PEIICHUS C MOMOILBIO PABHOCHIIbHBIX MEPEXOIOB;

OCYLIECTBJISITh OTOOP KOPHEH MPHU pelleHHH TPUTOHOMETPHYECKOTO Y PaBHEHHS,

CBOOOJHO OMNEpUpOBaTb TMOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTh
HeoOxomuMble POpMYITBI I PELIEHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB,;

CBOOOJHO OMepUpoBaTh MOHATUSIMU. CUCTEMa M COBOKYMHOCTb YPABHEHHI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOJUTh PEIIEHUS] CUCTEMbI M COBOKY THOCTE M
pPaLMOHATBHBIX, HPPALMOHAIBHBIX, IIOKA3aTeNbHBIX M JIOrapupMUYECKHX YpPaBHEHHH W
HEPaBEHCTB,;

pemarb panMOHAJIbHBIE, HPPALMOHAJTBHbIE, I[OKa3aTeNbHble, JorapuMUYEeCKue |
TPUTOHOMETPHUYECKUE YPABHEHHS U HEPABEHCTBA, COlEPIKAIINE MOAYJIH U TTApaMeTPhl;

NPUMEHSTH rpaduyecKkre METObI UI PEIICHUs] YPaBHEHHIT U HEPABEHCTB, a TAKKe 3a1a4
C mapameTpamy;

MOJEJIMPOBaTh peajbHble CHTYalMH Ha SI3bIKe aJireOpbl, COCTABISTH BbIPAKEHUS,
ypaBHEHHsI, HEPaBEHCTBA M WX CHCTEMBbI IO YCJIOBHIO 3aJayH, HCCIENOBAaTh MOCTPOCHHBIE
MOJIENIN C UCTIOJIB30BAHUEM arnapaTa anreOpbl, HHTEPIPETHPOBATD MOJYYEHHbIH Pe3yJIbTaT.

DyHKIUH U TpaduKu:

CTpOUTh rpadUKy KOMIO3UIMU (PYHKIMHA C IOMOIIBIO 3JIEMEHTAPHOrO HCCIEAOBaHHs H
CBOICTB KOMITO3UIIUH ABYX (YHKIIUI;

CTpOMTb reoMeTpudeckue oOpa3bl ypaBHEHMH UM HEPABEHCTB Ha KOOPAHHATHOIM
IIOCKOCTY,

cBOOOIHO OMepHPOBATh IOHATUSIMH: FPapUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

IPUMEHATHh QYHKLUH 11 MOAEIUPOBAHUSA U UCCISNOBAHHS PEAbHBIX MPOLIECCOB.

Hauaja MaTeMaTHYECKOro aHAJIH3A:

UCIIONIb30BaTh MPOM3BOOHYIO sl McclenoBaHusi (YHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI,

HaXxOoAUTh HauOoJIbIIee U HAUMEHbIlee 3HaYeH s (YHKLUH HEMPEPHIBHOW HA OTpPE3KE;

HCIIOJIb30BaTh MPOU3BOIHYIO AJISl HAXOXKJCHHS HAWJIYYIIEro PEIICHHs B NMPHUKJIAOHBIX, B
TOM 4HCJI€ COLIUAIIbHO-3KOHOMHUYECKHX, 3afadax, MJISI ONPENENeHUs] CKOPOCTH U YCKOPEHUs
npotiiecca, 3anaHHoro ¢popmyJioil wim rpaduxom;

cBOOOZTHO OMNEPUPOBATh MOHATHAMHE: IEPBOOOPa3Has, ONpPENeIEHHbIH HHTErpal, HAXOIUTh
nepBoOOpa3Hble JJIEeMEHTAapHBIX (YHKUMH M BBIYMCIATH HHTErpan mno ¢opmysie HpioToHa-
JleiiOHua;

HaxXOIUTh IUIOIAAN MJIOCKUX PUTyp U OOBEMBI TEJN C IIOMOIIBIO HHTETPAJa,

HUMEeTb TPENCTaBlI€HHE O MAaTEMAaTHYeCKOM MOIEIMPOBAHUHM HAa TMPHUMEPE COCTaBJICHHS
mddepeHIMaNbHBIX YpaBHEHUIA,

pellaTh NPUKJIAAHBbIE 3aa4H, B TOM YHCJE COLMAIbHO-3KOHOMUUYECKOrO U (U3MUECKOro
XapakTepa, CpencTBaMi MaTEMaTHYSCKOro aHAJIHM3A.



TEMATHYECKOE IVNIAHUPOBAHHUE

10 KJTACC
Ne KoauuecTBo 4acos DaeKTPOHHBIE
n/ HaumeHnoBaHUe pa3aesioB U TeM NPOrpaMMbl Beero Kontposbusbie | IpakTaueckne (undposbie)
n padoTnbI paGoTbi oGpazoBaTebHbIE
pecypcbl
MHOX€eCTBO IENCTBUTENBHBIX YUCEN. MHOTOUICHBL
1 PaunoHanbHbIe ypaBHEHHs U HepaBeHCTBA. CUCTEMBI 24 2
JIMHEWHBIX YPaBHEHUH
) Oyukiun u rpaduku. CreneHHas QyHKIUS C HETbIM 12 1
MOKa3aTeNIeM
3 Apudmernueckuii KopeHb n-oii crenenu. MppanuoHaabHbIe 15 1
ypaBHEHUS
4 INokaszarenpHas GyHkiws. [Toka3aTeabHbIE YPaBHEHMs 10 1
5 Jlorapudmuueckast byHkiws. JlorapudmMuieckue ypaBHeHUs 18 1
6 TpuroHOMeTpUUECKHE BBIPAKEHUS U YPABHEHUS 22 1
7 IlocnenoBaTeIbHOCTH U IPOTPECCHU 10 1
8 HenpepbiBHble pynkumu. [IponsBoaHas 20 1
9 IToBTrOopeHue, 0600IeHNEe, CHCTEMATH3AIIMS 3HAHUM 5 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

N KosnuectBo yacos DJIeKTPOHHbIE
n;-)n HaumeHoBaHue pa3ae/ioB U TeM NPOrPamMMbI Beero Kontpoabubie | IIpakTHueckue (undposrbie)
padoTsI padoTsl o0pa3oBaTe/bHBIE
pecypcsbl
HccnenoBanue GyHKIUI ¢ TOMOIIBIO TTPOU3BOIHON 22 1
2 ITepBooOpaszHast u UHTETpA 12 1
3 I'paduku TpUroHOMETpUUECKUX (YHKIIHH. 14 !
TpuronomeTpuyeckue HepaBEHCTBA
4 HppaunoHaibHbIe, MOKa3aTEIbHBIC U JIOTAPU(PMUICCKIE iy 5
HEPaBEHCTBA
KommnekcHblie uncna 10 1
6 HarypanbHbie 1 Liesblie yucna 10 1
7 CucreMbl palOHATBHBIX, UPPALIUTOHATBHBIX 12 !
MOKA3aTEbHBIX U JIOTAPUPMUIECKUX YPaBHEHUN
3amauu ¢ mapameTpamu 16 1
9 ITosTopenue, 0b600IIEeHNE, cCHCTeMAaTH3ALMsT 3HAHUN 16 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YUYEBHO-METOIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
IPOIIECCA

OBA3ATEJIBHBIE YUEGHBIE MATEPHAJIBI AJISA YUEHUKA
Maremartuka: anredpa 1 Hadata MaTeMaTUUECKOro aHanu3a, reomerpus, 10-11 kimace 6a3oBblit u
yrayonennsiii yposuu / Aqumos LA, Kossirun FO.M., «M3narensctBo «IlpocBemienuey, 2022

METOIUYECKHWE MATEPUAJIBI JIAA YUUTEJA

«Anrebpa u Hauaja aHanu3a. 10 kmacc: IToypounsle miansl o yuebnuky 111, A. AngnmoBsa u ap.

[ monyronue» nox penakuueii I'. M. I'puropsesa , 2023.

«Anrebpa u Havyana aHanuza. 10 knacc: [Toypounsle muansl o yueOHuky 1. A. Anmumosa u 1p.
I monyronue», nmox pegaxuueit I .. I'puropsesa, 2023.

Marematika: anrebpa 1 Hadajla MaTEMAaTUIECKOTO aHamm3a, reomerpust, 10-11 knacc 6a30BbIii 1
yrayonennsiit ypoBuu / Amumos I A., Komsarun 0. M., «M3narensctso «lIpocsemenuey, 2022

MU P®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCbHI CETH UHTEPHET
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