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MHNOSACHUTEJBbHASA 3AIINCKA

PabGouas mporpamma ydeOHOTO Kypca «AnreOpa M Hadajga MaTEMaTHYECKOTO
aHanm3ay» 06a30Boro ypoBHs 11 obydaroruxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTENIBHOTO CTaHAApPTa CPEIHETO OOIIETro
oOpa3zoBaHusi, ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHUM, MPEAbIBISEMBIX K
MaTEeMaTHYeCKOMY 0Opa30BaHMIO, U TPATUITUNA POCCUICKOTO 00pa3oBaHus. Peanm3arus
nporpaMMmbl 00€CTICYMBAET OBJIAJCHUE KIIIOUEBBIMU KOMIIETCHIIUSMHU, COCTABIISIONTUMU
OCHOBY IS CaMOpPa3BUTHS W  HENPEPHIBHOTO  OOpa30BaHUs, IIEJIOCTHOCTh
OOIIEKYJIbTYpPHOTO, JUYHOCTHOTO U  TO3HABAaTEJIbHOTO  PAa3BUTHS  JIMYHOCTH
00yJaroImMXxcs.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa w Hadajma MaTeMaTHYECKOTO aHAIW3a» SIBJISETCS OTHUM W3
Han0oJiee 3HAYMMBIX B ITPOTPaMMe CTapIIEH MIKOJIbI, TOCKOJIBKY, C OJJHOW CTOPOHBI, OH
o0ecrieuynBaeT WHCTPYMEHTAIBHYIO 0a3zy M M3y4YCHHS BCEX €CTECTBCHHO-HAyUYHBIX
KypCOB, a C JIPYrod CTOPOHBI, (OPMHPYET JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHUE
yUYallluxcsi Ha YpPOBHE, HEOOXOIMMOM JJIi OCBOCHHS KypcOB HH(OPMATHKH,
OOIIECTBO3HAHMS, HCTOPHH, CJIOBECHOCTH. B pamkax JIaHHOrO Kypca ydJairuecs
OBJIQJICBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (hopMyrupyer
CBOM JOCTIDKEHHS B MAaTEMAaTHYECKO opme.

Kypc anreOpsl u Hadan MaTeMaTHYECKOTO aHalIW3a 3aKIaJbIBa€T OCHOBY JUIS
YCIICIITHOTO OBJIAJICHHUS 3aKOHAMHU (PM3UKH, XMMUHW, OMOJIOTHH, TOHUMAaHUS OCHOBHBIX
TEHJICHIIMA SKOHOMHKH ¥ OOIIECTBEHHOW J>XWU3HU, TO3BOJSICT OPHEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO UCIIOJIB30BATh UX
B TIOBCEJHEBHOW XM3HH. B Toke BpeMs OBIaJeHHWE aOCTPAKTHBIMU M JIOTMYECKH
CTPOTUMH  MAaTEMaTHYCCKUMHU KOHCTPYKIMSMU  pa3BUBaeT yMEHUE HAXOIUTh
3aKOHOMEPHOCTH,  OOOCHOBBIBATh  HCTUHHOCTh  yTBEPIKIEHHS,  KCIIOJ30BaTh
00001IeHNe ¥ KOHKPETHU3alHio, aOCTparupoBaHWE U aAHAIOTHIO, (OPMUPYET
KpeaTUBHOE M KPUTHYECKOE MBIIUIeHHe. B xoje wu3yueHus anreOppl M Haydal
MaTeMaTHYeCKOTO aHalW3a B CTaplIeld INKOJIE yYalldecs IOJy4aloT HOBBIM OIMBIT
peIlieHUs] TPHUKIATHBIX 33]a4, CaMOCTOSTEIILHOTO TMOCTPOSHHS] MaTEeMaTHYeCKUX
MOJIEJICH PeabHBIX CHUTYallnid U WHTEPIPETAIMH TIOTYYCHHBIX PEIICHHIA, 3HAKOMSITCS C
pUMEpaMy MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAyKe U B HCKYCCTBE, C
BBIJIAIONIMMUCS MATEMAaTHUYECKUMHU OTKPBITHSIMH U X aBTOPAMHU.

Kypc o0namaer 3HAaYMTENbHBIM BOCIUTATEIBHBIM IMOTEHIIUATIOM, KOTOPBIH
peau3yercss Kak depe3 Y4eOHBIH Marepuai, CrnocoOCTBYOmUN (GOpMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHUs, TaK M uepe3 crnenupuky ydeOHOW esATeTLHOCTH,



TpeOyroIIel CaMOCTOSATEIbHOCTH, aKKypaTHOCTH, MPOJODKUTEIbHOW KOHIEHTpPALUuu
BHUMAaHHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBINA PE3YJIbTAaT.

B ocHoBe MmeTonuku oOydeHHs anrebpe W HayallaM MaTeMaTHYeCKOro aHajn3a
JICKUT AESITETbHOCTHBIN MPUHIUI 00YYEHHUSL.

Crpykrypa Kypca «AnreOpa M Hauyajda MaT€MaTUYECKOrO aHalu3a» BKIIIOYAET
CIEAYIOUIUE COJEPKATEIbHO-METOANYECKHE JUHHAKA: «Yuciia W BBIYHMCICHUSY,
«DyHkuuu U rpadpukny, «YpaBHEHUS U HepaBeHCTBa», «Hauama matemaTmyeckoro
aHanuza», «MHoXkecTBa M JIOrMKa». Bce OCHOBHBIE COAEPKATENBHO-METOIANYECKUE
JVHUM U3YYaroTCsl Ha MPOTSHKEHUHU JBYX JIET 00y4YEeHMsI B CTAapIIEeH LIKOJIE, ECTECTBEHHO
JOMOJIHASA JAPYr Jpyra M IIOCTEIIEHHO HACBILAsACh HOBBIMM TEMaMHM W pas3iciiamMHu.
JlaHHBIN KypC SBISIETCS MHTEIPATUBHBIM, MOCKOJIBKY OOBEIUHSAET B ceO€ COAEpKaHUe
HECKOJIbKMX MAaTeMaTHYeCKUX AUCHHUIUINH: anredpa, TPUrOHOMETPHSI, MaTeMaTUYECKUI
aHanm3, Teopusi MHOXKeCTB U Jip. [lo Mepe Toro kak ywammecs OBIaJeBalOT BcE Oomee
HIMPOKUM MaTEMaTUYECKUM allapaToM, Y HUX MOCIEAO0BATEIbHO (OpMHUPYETCS U
COBEPLICHCTBYETCSI YMEHHME CTPOUTH MAaTeMaTHYECKYI0 MOJEIb PEAJIbHOW CHUTyallMH,
NPUMEHATh 3HAHMS, TOJNyYEHHbIE B Kypce «Anredpa M Havajga MaTeMaTUYECKOTO
aHanmm3a», JJIA PEUICHUS CaMOCTOSTENbHO C(HOPMYIHpPOBAHHOW MaTeMaTUYECKOM
3a/1a4M, a 3aTEM HUHTEPIIPETUPOBATH IOJYYEHHBIN PE3yJIbTaT.

CopepxarenpbHO-METOAMYECKass JIMHUSA «YHClla W BBIUKCICHUS» 3aBEpLIACT
(opMUpOBaHHE HAaBBIKOB HCIIOJB30BaHUS JEUCTBUTENbHBIX YHUCEN, KOTOpOEe OBbLIO
HAyaTO B OCHOBHOHM 1ikosie. B crapmieil mikosie 0cob0oe BHUMaHHUE YIEISETCA
(GOpPMHpPOBAHHIO TPOYHBIX BBIUYMCIUTENBHBIX HABBIKOB, BKIIOUAKOIIMX B CeOs
UCIOJb30BaHUE Ppa3IMYHbIX (GOpPM 3amUCH  JIEHCTBUTENBHOIO 4HCIA, YMEHHUE
PAlMOHAJIIBHO BBIIOJIHATH JIEHCTBHS C HUMM, J€1aTh PUKUAKY, OLEHUBATH PE3YJIbTAT.
OOyuaromuyecs MOJMy4YarOT HABBIKK NPUONMKEHHBIX BBIUMCICHUN, BBIIOJIHEHUS
JICHUCTBUI C 4YWCIaMH, 3alUCaHHBIMH B CTaHAApTHOW (Qopme, HCIOIH30BAHUS
MAaTeMaTHYECKNX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKEHUN.

JIuHns «YpaBHEHHS W HEPABEHCTBA» PEANNU3YETCA HA NPOTSHKEHUU BCETO
oOydeHuss B CTaplied IIKoJe, TOCKOJBbKY B KaXIOM pas3ieie MporpaMMbl
NPEeIyCMOTPEHO pEUICHHE COOTBETCTBYIOMIMX 3amad. (OOywaromyecss OBJaJeBarOT
pa3IMYHBIMM ~ METOJAMM PEIICHHs LENbIX, PAalNUOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOTApU(PMUUECKUX U TPUTOHOMETPHUUECKUX YPAaBHEHU, HEPABEHCTB U
ux cucreM. llomyueHHble yMEHHMsSI HUCHOJIB3YIOTCS IpPU HCCIENOBAaHUU (QYHKIUI C
IIOMOIIBI0 IIPOM3BOJHOM, PELICHUM MPUKIAAHBIX 3aJad U 3a7a4 Ha HaAXOXICHUE
HAauOONBIINX W HAUMEHBIINX 3HaueHuN ¢yHkiuu. [laHHas comep)kaTenbHas JTUHUS
BKJIFOUAEeT B ce0s Takke (popMHpOBAaHME YMEHHI BBIMIOJHATH PACUYETHI IO GopMyiam,
npeoOpa3oBaHusl LENbIX, PAlMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX
BBIPQXKEHUM, a TakKe BBIPAXKEHHM, coaepiKallux CTerneHu u jorapudmel. braronaps
U3YUYEHUIO alreOpanyeckoro marepuaja MNPOUCXOAUT  JalbHEWIIee pa3BUTHE



AITOPUTMUYECKOTO U aOCTPaKTHOTO MBILUICHUS YYallluxcsi, (OPMUPYIOTCS HAaBBIKU
JIETYKTUBHBIX DPACCYXJIEHUH, pabOThl C CHUMBOJBHBIMU (OpMaMH, MPEACTABICHUS
3aKOHOMEPHOCTE U 3aBUCHUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. AnrebOpa
npeiaraeT 3G PpEeKTUBHbIE THCTPYMEHTHI JUIsl PEIICHUs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33/a4, HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

ConmepxxarenpbHO-MeTOMYecKass JuUHUS «@DyHKIMH ©W  TpaQuUKM»  TECHO
NeperuieTaeTcsd ¢ IPYTUMU JIMHUSIMU Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE 3aJaéT
NOCJIEIOBATENbHOCTh HM3yUYEHHsI MaTepuaina. lM3ydueHue CTeneHHOW, MOKa3aTeNnbHOM,
jgorapu(MUUECKO W TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB M TpaduKOB,
UCIOJb30BaHUE (DYHKUIMHA A pelieHusl 3aj1ad U3 APYTUX Y4eOHBIX MPEAMETOB U
peanbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAIM30M, TaK U C PEIICHUEM
ypaBHeHUU U HepaBeHCTB. [Ipu 3TOoM Gomnbiioe BHMMaHUE yAensercs (popMHpOBAHUIO
YMEHUSL BBIpaXaTb (QOpPMyJIaMH 3aBUCUMOCTH MEXKIY PpPAa3JIHUYHbBIMU BEJIMYMHAMH,
UCCIIEIOBaTh IMOJIyY€HHblE (DPYHKIMH, CTpPOUTh UX rpaduku. Marepuan 53Toi
COJICPKATEJIbHOM JIMHUM HALEJIEH HAa pPa3BUTHE YMEHHMI M HAaBBIKOB, IT03BOJIIOIIMX
BBIPAKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B Pa3IMYHON (PopMe: aHaIUTHYECKOM,
rpaduueckoil u ciioBecHOM. Ero nuzyueHue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBIIUIEHHS, CHOCOOHOCTU K 000OIIEHUIO M KOHKPETU3ALUH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass JiMHMS «Hayanma MareMaTndeckoro aHaiau3a» IO3BOJISIET
CYIIECTBEHHO pAaCIIMPUTh KPyr Kak MaTEeMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad,
JOCTYMHBIX OOYYarOMIMMCS, Y KOTOPBIX TOSBISETCS BO3MOXKHOCTH HCCIEIOBAaTh M
CTpOUTh Ipa@uku (PYHKIUH, ONpEeAeNnaTh UX HAauOOJIbIIME U HAUMEHbIIWE 3HAYCHUS,
BBIUUCIATh IUIOIAAN (QUIyp U OOBEMBI TEJ, HAXOAUTb CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas coaepkareiabHas JIMHHUS OTKPBIBAET HOBBIE BO3MOXXKHOCTHU
IIOCTPOEHUSI ~ MAaT€MaTU4YeCKMX MOJEJEH  PEAJIbHbIX CUTyallUHd, HaXOXKICHUS
HAaWIy4ylIero peuieHus B MPUKIAAHBIX, B TOM YHCIE COLHAIBbHO-3KOHOMHYECKHUX,
3aJlayax. 3HAKOMCTBO C OCHOBaMHU MaTEMaTHYECKOT0 aHaJIu3a CIOCOOCTBYET Pa3BUTHIO
abcTpakTHOrO, (POPMaIbHO-JIOIMUECKOIO U KPEaTUBHOTO MBIIIIEHHS, (POPMUPOBAHUIO
YMEHUH PpACNO3HABaTh IPOSBICHMS 3aKOHOB MAaTEMaTUKHM B HAayKe, TEXHUKE U
uckycctee. OOydaromuecs: y3Hal0T O BBIIAIOIMIMXCA pe3ysbTaTaX, MOJIyYEHHBIX B X0JI€
pPa3BUTHUS MaTEMATUKH KaK HayKH, U UX aBTOpax.

CopepxarenbHo-MeTOqUYECKass JIMHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM
NOCBSILLIEHA  DJJEMEHTaM  TEOpUH MHOECTB. TeopeTnko-MHOKECTBEHHBIE
IIPEICTABIICHNS] MPOHU3BIBAIOT BECh KYypC IIKOJBHONM MAaTEMaTUKU W IPEIIararor
Hanbosee YHHMBEPCATbHBIN SI3bIK, OOBEIUHSIONINN BCE pa3lenbl MaTEMAaTHKU U €&
NPUWIOKEHUH, OHU CBSI3bIBAIOT Pa3HbIE MATEMAaTUYECKUE NUCLUIUIMHBI B €UHOE 1IEN0E.
[IoaTOMy  Ba)XHO  JaTh  BO3MOXXHOCTh  IIKOJBHHUKY IIOHMMAaTb TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMATUKH M MCIOJb30BATh €0 JJI BBIPAKECHUS
CBOHX MBICJIEN.



B kxypce «Anre6pa m Hayajsa MaTeMaTH4YECKOro aHaJM3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaTE€MaTHYEeCKOTO0 MOJACIUPOBAHUA, KOTOpbIe MpHU3BaHBl CHOPMHPOBATH
HAaBBIKM INOCTPOEHUS MOJENEN PEaJbHBIX CHUTYalHM, UCCICAOBAHUS ITUX MOJEIEU C
NOMOIIbIO ammapara anreOpbl M MaTeMaTHUYeCKOTO aHaiu3a W HHTepHpeTaluu
IIOJIyYEHHBIX pe3ynpTaroB. Takue 3aJaHus BIUIETEHbI B KaXAblM M3 Pas3zeciioB
IIPOTPaMMBl, IIOCKOJIBKY BECh MATEPHA Kypca HIMPOKO HCIIOIB3YETCS ISl PELICHUS
NPUKIAIHBIX 3a7ad. [Ipm pemeHun peanpHbIX MPAKTUYECKHX 3a0ad  yyaumecs
pa3BUBAIOT HaAOII0IaTEIbHOCTD, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, UCIHOJIB30BaTh AaHAJIOTHIO, 0000IAaTh M  KOHKPETU3UPOBATh
npobsieMy. JlesrenbHoCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a/1a4
OpraHM3yeTcss B TPOIECCEe U3YYEHHS BCEX TEeM Kypca «Anredpa © Hadaja
MAaTeMaTHYECKOrO AHAIN3A».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4ueOHOM Mm1aHe Ha M3ydeHUe Kypca anreOpsl 1 Hadaja MaTeMaTHIECKOTO aHaIn3a Ha
0a30BOM ypOBHE OTBOAMTCS 2 daca B Heaemto B 10 kiacce u 3 yaca B Hegenmo B 11
KJIacce, BCEero 3a jiBa rojia ooyuenus — 170 gacos.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia u BbIYMCICHUS

PaunonansHpie ymucina. OOBIKHOBEHHbIE W JACCATUYHBIE APOOM, IPOLICHTHI,
OecKOHEUHbIE Iepuoanyeckue apodu. ApudmMerndyeckue onepanuu ¢ pauuoHaIbHBIMU
qrclIaMu, IPeo0pa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenne apoodel 1 MpoLEeHTOB
JUISL PEIIEHUS TPUKIIAIHBIX 33/1a49 U3 PAa3IMYHBIX OTPACIIEN 3HAHUM U PEATBHOW KU3HU.

[lelicTBuTenbHble  4yKcna. PanuoHanbHbIE W UPPAUMOHAIBHBIE — YHCIA.
Apudmernueckue omnepanuu ¢ JACUCTBUTENbHbIMU uHciaaMd. [IpuOnmx€nnbie
BBIYMCIICHHUS, ITPaBUJIa OKPYIJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenens ¢ nensiM nokazatesneM. CtanaapTHas (opma 3amucu JeHCTBUTEIBHOTO
yucna. Mcnonb3oBaHue MOAXOAAIIEH (OpMBI 3alHUCH JEUCTBUTEIBHBIX YHUCEN s
pelIeHus IPAKTUYECKUX 3a7a4 U PEACTABICHUS TaHHbBIX.

ApudmeTnuecknii KOpeHb HATypaIbHOU cTeneHu. [IeficTBuS ¢ apudMeTHIeCKUMU
KOPHSIMU HaTypaJbHOU CTEIICHMU.

CHHYyC, KOCHHYC M TaHI€HC YHCIJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnaecTBa 1 TOKIECTBEHHbIE TPe0Opa30BaHUs.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUIA. OCHOBHBIE
TPUTOHOMETPUUECKHE (POPMYJIBI.

VYpaBHEeHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pemieHne HepaBeHCTBA. Meton
WHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppalMOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumeHeHne ypaBHEHHI M HEPAaBEHCTB K PEUICHUI0 MAaTEMaTUYECKUX 3adad U
3aJ1a4 U3 pa3IU4HbIX 00JaCTeN HayKu U peanbHON )KU3HHU.

DOyHKUMH U Tpapurn

®Oynkums, crnocodsl 3amanua Qynkuuu. ['paduk ¢ynkun. Bzanmuo oOparHbie
(GyHKUIHU.

OOnacTh ompeneneHuss W MHOXKECTBO 3HaueHuW ¢yHkiuu. Hymum ¢GyHKIum.
[TpoMexyTkH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CreneHHast (yHKIMS C HaTypajbHBIM M II€JIbIM TMOKa3aTeneM. E€ cBoiicTBa M
rpaduk. CBoiicTBa 1 rpadKk KOPHS 71-0i CTEIICHHU.

TpuroHomerpuueckass  OKPYKHOCTb,  OINPEIEIEHUE  TPUTOHOMETPUYECKHUX
(YHKIMI YUCIIOBOTO apryMEHTa.



Havaja MaremaTH4ecKoro aHajams3a

ITocnepoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IOCJEI0BaTEIbHOCTEH. MOHOTOHHBIE
MOCJICJOBATEIbHOCTH.

Apudmernueckass M TeoMeTpUUecKas Mporpeccuu. beckoHeuHO yObIBaroIas
reomeTpudeckas mporpeccus. Cymma OeckoHEYHO YOBIBaroIeld TIeoMeTpHUYSCKOM
nporpeccun. DopMyna CIOXHBIX MTPOUEHTOB. VICMOMb30BaHME TMPOTPECCHUM IS
pELICHUS PEATbHBIX 3a/1a4 MPUKJIATHOTO XapaKkTepa.

MHoskxecTBa U JIOTHKA

MHoXecTBO, oOmepaluyd HaJl MHoXKecTBamu. Jluarpammel  Jiiniepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOI'O —armapara JJjisi ONHCaHUs PEaJbHbIX
IIPOIIECCOB U SBIICHUM, TP PEIICHUY 3a1a4 U3 APYTHX YICOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucsia v BbIYMCICHUS

HartypanbHble u nenblie uncina. IIpu3Haku 1eIMMOCTH LENIbIX YUCEN.

CreneHb ¢ paMOHAJIBHBIM NTOKa3aTesieM. CBOMCTBa CTENIEHM.

Jlorapugm uncna. JleciTHUHbIE U HATYpaJIbHbIE JIOTAPU(MBIL.

YpaBHeHMs U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXEHUM, COEPKALUX JOrapu(MBbl.

[IpeoOpa3oBaHue BBIpAXKEHUM, COIEPXKALIMX CTEHNEHHM C PalMOHAIbHBIM
IIOKa3aTeIIEM.

[Tpumepsl TPUrOHOMETPUUYECKHX HEPABEHCTB.

[Toka3aTesbHBIE YpAaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucremMbpl JIMHEWHBIX YpaBHEHMU. PemieHne NpUKIaIHBIX 3a4a4 € MOMOIIBIO
CHCTEMBI IMHEWHBIX YPABHECHH.

CHCTEMBI M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHMI, CHCTEM W HEPABEHCTB K PEIICHUI0 MATEMaTUYECKHUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00J1aCTe HayKu U pealbHON KU3HU.

@Oyukuuu 1 rpapuku

Oynkuusa. Ilepuoanueckue QyHkmun. [IpomexyTku MOHOTOHHOCTH (DYHKIIWH.
MakcumyMbl 1 MUHUMYMBI (pyHKIIMK. Hanbompinee 1 HauMeHblee 3HaueHne (PyHKIUN
Ha IIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKU.

[ToxazarenbHast u norapudmuyeckas GyHKIIUU, UX CBOWCTBA U TPapUKH.

Hcnonp3oBanne rpadukoB (QYHKIMA A7 PEIICHUS YPaBHEHHM M JIMHEHHBIX
CUCTEM.



Wcnonp3oBanue rpa@ukoB (QyHKUMA AJi1  MCCIEAOBAHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MpPU PEIIEHUH 3a7a4 U3 APYruX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Havana MaTeMaTH4€CKOr0 aHAJIN3a

HenpepeiBable pyHKIIMU. MeTox MHTEPBATIOB JIJIsl pELICHHS] HEPaBEHCTB.

[TpousBoanas Gpyukmun. ['eomerpuueckuii 1 GU3NIECKUI CMBICI IPOU3BOTHOM.

[TpousBoaubie 3nmeMeHTapHbIX (yHKIUHA. DOpMyNbl HaXOXKICHUS MPOU3BOIHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (yHKITUH.

[TpumeHeHrne NPOU3BOJHOM K HCCIENOBaHUI (YHKUMH HAa MOHOTOHHOCTh M
sKcTpeMyMbl. HaxoxkieHue HauOoJbIIEr0o M HAaMMEHbBIIEro 3HaYeHWs (PyHKIMU Ha
OTpE3KE.

[IpumeHeHnEe TNPOM3BOAHOM Uil HAXOXKACHUS HAWIY4IlIEro pEHIeHUus B
NPUKIATHBIX 3a]avax, g OMpeNeleHUs CKOPOCTH TMpoIlecca, 3aJaHHOro (HopMyIioi
Wi rpad koM.

[lepBooOpa3znas. Tabnuiia nepBooOPa3HBIX.

Wuterpain, ero reomeTpudeckuii 1 Qu3MUEeCcKuii cMbICT. BeruncieHne mHTErpana
o ¢popmyne Herorona—Jleitouuia.



IIVIAHUPYEMBIE PE3YJIBTATBI

OcBoeHue yueOHoro npeamera «MaTemaTuka» J0JKHO 00ecreunBaTh JOCTUKEHHUE
Ha YPOBHE CpPEAHEro o0Iero oopa3oBaHus CIEAYIOIIUX JUYHOCTHBIX, METANPEIMETHBIX
U TIPEJIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIuyHOCTHBIE  pe3yJlbTaThl  OCBOCHHSI  MPOTpaMMbl  y4eOHOTO  IpeaMera
«MareMaTuka» XapaKTepU3yITCs:

['paxx1anckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOW MO3UIIMK OOYYAIOIErocss Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHUUCKOTO OOIIECTBA, MPEACTABICHHEM O MaTEMaTHYECKUX
OCHOBaX (PYHKITMOHUPOBAHMSI PA3TMYHBIX CTPYKTYp, ABJICHUH, MPOIEITYP TPAKITAHCKOTO
oOmecTBa (BBIOOpPHI, OMPOCHI U TIP.), YMEHHUEM B3aUMOJIEUCTBOBATh C COLMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX QYHKIUIMHU U HA3HAYCHUEM.

[TaTproTHUYECcKOE€ BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKON TPAXKIAHCKOM HUJICHTUYHOCTH, YBaXKEHHUSA K
MPOILLIOMY M HAacTOSIIEMY POCCHUWCKONM MAaTEMAaTHUKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUHMCKUX MAaTEMAaTUKOB M POCCUUCKON MAaTEMaTUYECKOM IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HAYKaX, TEXHOJIOTHX, C(hepax IKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH pPOCCHIICKOro Hapoja; chOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMS, JITUYECKOrO TOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUU HAYKH U JIESITEIBHOCTBIO YUYEHOI'0; OCO3HAHHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHNE YCTOMIUBOTO OYTyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKIIOYAas OCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, PEUICHUM, PACCYKICHUHN; BOCIPUUMYUBOCTHIO K
MaTeMaTUYECKUM aclleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA.

PU3NYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MAaTEeMaTUUYECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO W Oe30macHOTO o0pasza JKW3HHW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (3I0pOBOE TIMTaHUE, COAJAHCUPOBAHHBIM pEXKUM 3aHSATUH U OTIbIXA,
peryisipHas pusnyeckasi akTUBHOCTD); (PU3MUECKOT0 COBEPIIIEHCTBOBAHMS, TP 3aHITHUSIX
CIIOPTUBHO-03/I0POBUTEIHHOM €SI TEIBHOCTHIO.

TpynoBoe BociuTaHUeE:

TOTOBHOCTBIO K TPYydy, OCO3HAHWEM IIEHHOCTH TPYAOTIOOWS;, HWHTEPECOM K
paznuyHbBIM cdepam MpoPeCCUOHAIBHON IEATeTbHOCTH, CBA3aHHBIM C MATEMATHKOMN U €€
MPWIOKEHUSIMUA, YMEHHMEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied npodeccun u
peann30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC IUTAHBI; TOTOBHOCTBIO W CIOCOOHOCTHIO K
MaTEeMaTHYeCKOMY OOpa30BaHHWIO M CaMOOOPa30BaHWIO Ha TPOTSDKCHWHM BCEU JKHU3HU;



FOTOBHOCTBIO K aKTUBHOMY YYaCTHUIO B PEHICHUM MPAKTUUYECKUX 33724 MAaTEMAaTHYECKOM
HaIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOPMHUPOBAHHOCTBIO  DKOJOTUYECKOM  KYJIbTYphl, IOHUMAaHUEM  BIIUSHHS
COLMATbHO-9KOHOMHYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOHON U COLMAIIBHOM CPEbI,
OCO3HaHUEM TJ00aTBLHOTO XapakTepa HSKOJOTHYECKHUX MpoOJjeM; OpHeHTanueld Ha
MPUMEHEHUE MaTeMaTHYECKMX 3HAHUM JJId PEIICHMs 3a/lad B OOJACTU OKPYXKarollei
cpelbl, IUIAHUPOBAHUS TOCTYNKOB W OILICHKM WX BO3MOXHBIX TOCHEACTBUM ISt
OKPYKaroUIEH CPEIbI.

[{eHHOCTH HAYYHOTO TTO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW W OOIIECTBEHHOW MPAKTHKH, TOHMMAaHUEM MaTEMaTHYECKONW HAayKH Kak
chepbl UeTOBEUECKON NEATEIbHOCTH, ITANOB €€ Pa3BUTUSI U 3HAUUMOCTH JJIsl Pa3BUTHS
[IUBUJIM3AIIMM; OBJIAJICHUEM S3bIKOM MaTEMaTHKH M MAaTE€MaTHU4YE€CKOM KYJbTYpOW Kak
CPEJICTBOM  TIO3HAHUS  MHpA; TOTOBHOCTBIO  OCYIIECTBISATH  MPOCKTHYHD U
UCCIIEIOBATENBCKYIO JEATeIbHOCTh MHANBUIYAIBbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3YNbTaThl OCBOEHHS MIPOrpaMMbl  y4eOHOro MpeameTa
«MaremaTnka» XapakTEpU3YIOTCS OBJIAJCHHEM YHUBEPCAIbHBIMU HO3HAGAMENbHbIMU
0elcmeusamMuU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCMBUSIMY, VHUBEPCATIbHLIMU
Dpe2yNAIMUGHbIMU OeiCMBUSIMU.

1) Vuueepcanvnvie noznasamenwvhvle Oeticmeus, obecneuusaom opmuposanue
0A306bIX KOZHUMUBHBIX Npoyeccos8 obyuarouuxcia (0ceoeHue memooo8 NO3HAHUSL
OKpYIHCarowe2o Mupa, NpuMeHeHue JI02UYecKUx, UCCie008ameNbCKuxX onepayutl, yMeHuil
pabomams ¢ unghopmayueti).

ba3oBrle nornueckue AeUCTBUA:

e BBUBIITH M XapPaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TMOHATUM, OTHOLIEHUH MEXIy MOHATUAMHU; (HOPMYIUPOBAThH
oIpezieNieHus OHATUM; yCTaHABIMBATh CYLIECTBEHHBIN IPU3HAK KIacCU(PHUKALUY,
OCHOBaHU 11 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHUH ITPOBOJUMOTO aHAIH3a,;

e BOCIPUHUMATh, dbopMynupoBaTh u npeoOpa3oBbIBAThH CYXKJICHUSA:
yTBEPAUTENbHBIC U OTPUIATENIbHbIC, IMHIUYHBIC, YACTHBIC U 00IIME; YCIOBHBIE;

e BBIBJLITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOPEYHS B
dakTax, NaHHBIX, HAOMIOJACHUSX U YTBEPKICHUAX; Npeajaratb KpUTEpUU s
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

e J€JaThb BBIBOJBI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIIFOUEHHU 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITENIBHO JOKAa3aTeIbCTBA MAaTEMaTUYECKHX YTBEPKIACHUMN
(mpsiMBIE ¥ OT MPOTUBHOI'O), BHICTPAUBATh apryMEHTAIMIO, TPUBOJAUTH TPUMEPHI
Y KOHTPIPUMEPBI; 000CHOBBIBaTh COOCTBEHHBIE CYKIEHUS U BBIBOJBL;



BbIOMpaTh CIOCO0 peleHus yueOHO! 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHusi, BbIOMpaTh HaubOoJee NOAXOASIIHUA C YYETOM CaMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBbie HCCICOA0BATCIILCKHC I[CP'ICTBHSII

UCIIOJIB30BaTh BONPOCHI KAk HCCIEAOBATEIIbCKUNA HWHCTPYMEHT ITO3HAHWS,
dbopMynupoBaTb  BONPOCH, (UKCHPYIOIIME MPOTHUBOpEUHe, MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH TMIOTE3Y, apryMEHTUPOBAThH
CBOIO MTO3UIINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEIOBAHUE I10
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObEeKTa, SIBICHMs, Mpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SIBICHUSIMH, POIIECCAMU;
CaMOCTOSITeNIbHO (popMynIMpoBaTh O0O0OOIIEHUSI W BBIBOABI IO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOJAEHUS, WCCIENOBaHMs, OICHUBATh JOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIpollecca, a TakKe BbIABUIATh
IPEATNOIO0KEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabota ¢ napopManmeii:

2)

BBISIBIISAT JIePUIUTHI MH(POpPMALUM, JTaHHBIX, HEOOXOIUMBIX HJii OTBETa Ha
BOIIPOC U JIsI pEIICHUS 3a]1a4H;
BBIOMpATh WHOOPMAIMIO W3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATD,
CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATh MHGOPMAIUIO Pa3IWIHBIX BHJIOB H
dbopm npeacTaBIeHUS,
CTPYKTYpUPOBAaTh HH(POPMAIIMIO, TPEICTaBIATh €€ B pa3InyHbIX (Qopmax,
WJUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HAJEKHOCTh MH(POPMAILIMU 110 CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

Yuueepcanvnuvie KOMMYHUKAmMueHble oeticmausl, obecneuusarom

CPOPMUPOBAHHOCIb COUUATILHBIX HABBIKOE 0OYUAIOUWUXCSL.
OO0uienue:

BOCTIIPMHUMATh U (OPMYITUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHUSIMH U
HEeISIMH  OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PECHHS B
YCTHBIX M MUCBMEHHBIX TEKCTAX, aBaTh MOSICHEHUS II0 XOAY PELICHUS 3aJayH,
KOMMEHTHUPOBATH I10Jy4EHHBIN pE3yJIbTaT;

B XOZ€ O0OCYXJIEHHs 3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYXAaeMOH TEMBI,
npoOJieMbl, pelaeMol 3aJauyd, BbICKAa3bIBaTh HJIEH, HALEJCHHBIE Ha IOUCK
pPEILIEHHUsI; COMOCTABIATh CBOM CYXKJIEHHS C CYKICHUSMH JPYTHX YYaCTHUKOB
nuanora, 0OOHapy>KMBaTh pazjIuuue U CXOJACTBO MO3ULUHN; B KOPPEKTHOU (opMme
(GopMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKECHMUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3a1add, DKCIEPUMEHTA, HCCIICIOBAHMUS,
IIPOEKTa; CaMOCTOATEIHHO BBIOMPATh (hOpMaAT BBICTYIICHUS C Y4ETOM 3amady
IPE3EHTALNN U OCOOCHHOCTEN ayAIUTOPUH.



CoTpyIHUYECTBO:

e IIOHMMATh M MHCHOJB30BATh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUAYAJIbHOMN
paboTel TpH pelmieHWH YYeOHBIX 3aJad; MNPUHUMATH [eIb COBMECTHOMU
NEeSATEIbHOCTH, TUTAHUPOBATh OPraHU3alMI0 COBMECTHOM palOOThI, paclpeeisiTh
BUJbl paboOT, OOroBapuBaThCs, OOCYXKIaTb HPOLECC U pe3ysibTaT padoThI;
0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

e y4YacTBOBaTh B TPYNMNOBBIX (opmax paboTsl (0OcyxaeHus, oOMEH MHEHUH,
«MO3TOBBIE IITYpPMBI» ¥ WHBIC); BHIIIOJHATh CBOIO YacTh pabOThI W
KOOPAMHUPOBATh CBOU ACHUCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[Ibl; OLICHUBATH
KaueCTBO CBOETO BKJIaJla B OOIIUN MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

3) Yuusepcanvuvie pezynamuenvie Oeticmsus, obecneuusarom opmuposanue

CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IUIAH, QJTOPUTM pEUICHUS 3a/Jayud, BBIOMPATh CHOCOO pEIICHUS C
y4€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTHUPOBATH W
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yu€TOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TMO3HABATEIILHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTAaTOB; BIJIAJIETh CIIOCOOAMHU
CaMONIPOBEpPKH,  CAMOKOHTpOJIA  Mpouecca U pe3yibTaTa  pElICHUS
MaTeMaTUYECKON 3a4auH;

e TMPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PEUICHUU 3a/1a4u,
BHOCHUTBH KOPPEKTHUBBI B ICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBHE PE3YNbTATA LEIU U YCIOBUSAM, OOBSICHATH MPHUYMHBI
JTOCTHKEHHS TN HEAOCTHYKCHUS PE3YJIbTATOB ACSITEIbHOCTH, HAXOAUTh OIIMOKY,
JlaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJbBTATBI

OcBoeHne yueOHOro kKypca «Asnredpa ¥ Hayajla MaTEMaTHUYECKOTO aHalld3a» Ha
YPOBHE CpeIHero o01Iero 0opa3oBaHus JOKHO 00ECTIeUnBaTh JOCTHKEHHUE CIICTYIOIINX
MIPEIMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB:

10 KJIACC

YucJia 1 BBIYUCJIEHUS

OneprpoBaTh MOHIATHSAMHU: PAITMOHATBHOE U JCHCTBUTEIHHOE YHCIIO, OOBIKHOBEHHAS
U JICCSITUYHAS IPOOb, TPOIICHTHI.

Breinonuate apudMeTHdyeckue omnepanuu ¢ paldoHaIbHBIMU U JEHCTBUTEIBHBIMU
YHUCJIaMU.



BoinonHATe npubanKEHHbIE BEIYUCICHUS, UCIIOJb3Ys MIpaBUila OKPYTJICHUS, AeIaTh
MPUKUJIKY U OLICHKY PE3YJIbTaTa BbIYACICHHMN.

OnepupoBaTh MOHATUSMHU: CTENEHb C LEJIbIM IOKA3aTeNeM; CTaHaapTHas ¢Gopma
3allMCA  JIEUCTBUTEIBHOIO YKCIJIA, KOPEHb HATypaJbHOM CTEIEHM; HCIIOIb30BaTh
HOJXOAIIYI0 GOpMY 3aIIUCH ACHCTBUTEIbHBIX YMCEN Ul PELICHHS IPAKTUUECKUX 3a]au
Y IIPEJCTABIICHUS TAHHBIX.

OnepupoBaTh NOHATUAMHU: CHHYC, KOCHHYC W TAaHITE€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJI30BaTh 3alUCh MPOU3BOJIBHOIO YIVIA 4Yepe3 OOpaTHble TPUTOHOMETPUYECKUE
byHKIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHSAMU: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO;  LEJIOE,
palMOHAIIBHOE, HUPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPAaBHEHHE;

BoinonusaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIDAXKEHUHW M pellaTh
TPUTOHOMETPUUECKUE YPAaBHEHMUS.

BemonHsaTe mpeoOpa3oBaHHUs LETBIX, paIlMOHAIBHBIX W UPPAIMOHATIBHBIX
BBIPDAKEHUW W PEIIATh OCHOBHBIE THIIBI LEJbIX, PAIMOHAJIBHBIX W HPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpumMeHATh ypaBHEHUS W HEPABEHCTBA Ui PEIICHMS MAaTEMaTHYECKUX 3a1ad U
3aJ1a4 U3 pa3IUvHbIX 00JaCTeN HayKu U peanbHON )KU3HHU.

MopnenupoBaTh peajibHbIE CUTYallMM Ha SI3bIKE alnreOpbl, COCTaBISATH BBIPAKEHUS,
YPAaBHEHMS, HEPABEHCTBA I10 YCJIOBHUIO 33Ja4d, MCCIENOBATh IOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM arrapaTa ajareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATHAMM: (YHKIMs, CIOCOOBI 3ajaHus (yHKUUH, OO0IacTh
OTIpe/IeTICHUs] 1 MHOXKECTBO 3HaYeHUH (yHKINH, rpaduK QyHKINH, B3aUMHO OOpaTHBIC
(GyHKUIHU.

OmnepupoBarh MOHATHSAMHU: YETHOCTb M HEUYETHOCTh (YHKUUH, HYIM (QYHKIUH,
IIPOMEXKYTKHU 3HAKOIIOCTOSHCTBA.

Hcnonws3oBath rpaduku GyHKIUN AT PEIICHUS] YpaBHEHUI.

Ctpouts u uuTaTh rpaduku JTuUHEHHOW (QYHKIWH, KBagpaTUIHONW (QYHKIUH,
CTETICHHOHN (PYHKIIHH C TEJIBIM TOKa3aTelIeM.

Hcnonp3oBaTh rpa@uku QyHKIMNA A7 MCCIEAOBAaHUS MPOIECCOB U 3aBUCHUMOCTEM
OpU PELICHUM 3a/1ad U3 APYTUX Yy4eOHBIX NMPEAMETOB M PEaIbHOM KU3HU; BBIpAXXaTb
(dbopMynamMu 3aBUCUMOCTH MEKy BEIMYNHAMU.

Hayana MmaTeMaTH4eCKOro aHajausa

OnepupoBatb IOHATHAMMU: IIOCJIE10BATEIBHOCTD, apumernyeckas U
I€OMETPUYECKAs IIPOIPECCUM.

OmneprpoBaTh MOHATUSAMHU: OECKOHEYHO yOBIBaIoIIas TeOMeTpUUecKas MpOTPECcCHs,
CyMMa OECKOHEUHO yOBIBAIOIIEH TeOMETPUIECKON MTPOTPECCHH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.



Hcnonp30BaTh CBOMCTBA IIOCIEAOBATEIBHOCTEM M IIPOTPECCHM I  PELICHUS
peaNbHBIX 3aJ1a4 IPUKIIAJHOIO XapaKkTepa.

MHoskecTBa U JIOTHKA

OnepupoBath MOHATUSMH: MHOYKECTBO, OIEpaLlMU HaJl MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM anmapar Uil OIMCAaHMUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUM, P PEIICHUH 33]a4 U3 IPYTHX yU4COHBIX MPEAMETOB.

OnepupoBaTh NOHATHUAMU: ONPEAEIEHUE, TEOPEMA, CIEACTBUE, JOKA3aTENBCTBO.

11 KIIACC

Yucisia v BIYMCICHUS

OnepupoBarh MOHATHUAMM: HATypajdbHOE, LIEJIOE€ YHUCIIO; MCIOJIb30BaTh IPU3HAKU
JNEIUMOCTU LEBIX YMCEN, PA3JIOKEHUE YHUCiIa Ha IMPOCTbIE MHOKMTEIM Ul PELICHUS
3a/1a4.

OnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTENIEM.

OnepupoBarth MOHATUSAMU: JorapupM 4YUCIA, JECATUYHBIE W HATypajbHbIE
JorapuMel.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATh CBOWCTBAa CTEMEHHM A MpeoOpa3oBaHUS BBIPAKEHUH; ONMEPUPOBATH
MOHATHSMU: IIOKA3aTEIbHOE YPABHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIEC THIIBI
II0KA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoinonHsATe npeoOpa3zoBaHus BbIpAXKEHUHN, COAEpKAIIUX JOTapu(Mbl; OTIEPUPOBATH
MOHATUAMHU: JIOTApU(PMUYECKOE YpaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI
Jorapu(pMUUECKUX YPaBHEHHU U HEPABEHCTB.

Haxomute pemenus npocTenmux TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh IOHATUSMH: CHCTEMA JIMHEHHBIX YpPaBHEHUNM M €€ pEIICHMUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN [T PELICHUS MPAKTUYECKHUX 3a1a4.

HaxomuTe pemeHuss npoCTEMIIMX CHUCTEM M COBOKYIIHOCTEM pPalMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MonenrpoBaTh peajbHble CUTYallMd Ha SI3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS,
YPAaBHEHMs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIEAOBATh IIOCTPOCHHBIE
MOJIEJH C UCTIOJb30BaHUEM armapara anreOphl.

DOyHKuUMU U rpaduKu

OnepupoBaTh NOHATHIAMU: NEepUOANYECKas (PYHKIMSA, TPOMEKYTKA MOHOTOHHOCTH
(YHKIUH, TOUYKH SKCTpeMyMa (yHKIUH, HauOOJIbIIee U HAUMEHbLIEEe 3HaUeHUs (PyHKINU
Ha MPOMEKYTKE; UCTIOIb30BaTh UX AJIS UCCIEN0BaHUS (PYHKIIMH, 3aJaHHOU IpadUKOM.

OnepupoBarh MOHATHAMH: TpaduKU T[OKA3aTEIbHOW, JOTapuMUYECKON W
TPUTOHOMETPUUYECKUX (PyHKIMIA; H300pakaTb WX HA KOOPAWHATHOW TUIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELIECHUS YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IIOCKOCTU TpadUKH JIMHEWHBIX ypaBHEHUN U
VCIIOJIB30BaTh UX JUIA PELIECHHs CUCTEMBI JIMHENHBIX YPABHEHUN.



Hcnonb3oBaTh rpaduku QyHKIUN I UCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEM
U3 IPYTUX YICOHBIX TUCIIUILINH.

Hauyana MaTeMaTH4Y€eCKOr0 aHAJIN3a

OnepupoBaTh TMOHIATHSAMU: HENpephIBHAS (PYHKIUS;, NPOU3BOAHAS (YHKIINH;
UCIOJIb30BATh T€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOMN JIsl pELICHUS 3a]1ay.

HaxomuTe mNpOW3BOMHBIC AIEMEHTAPHBIX (YHKIHWHA, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, TIPOU3BEICHHUS, YACTHOTO (PYHKITHH.

Vcmonp30BaTh MPOW3BOAHYIO JUIsI MCCIENOBaHUS (YHKIIMA HA MOHOTOHHOCTh M
HKCTPEMYMBI, TPUMEHSTH PE3YJIBTATHI UCCIIEIOBAHUS K TTIOCTPOCHUIO IPpaPUKOB.

Hcnonb3oBaTh MPOU3BOAHYIO JUIsl HAXOXJCHUS HAWIY4llIero peuieHusT B
MPUKJIAHBIX, B TOM YHUCJIE COITMATbHO-YKOHOMUYECKHX, 3aadax.

OmnepupoBaTh MOHITHAMU: IIEPBOOOPA3HAST U HHTETPANT, TOHUMATh TEOMETPUUECKHM
U PU3NYECKUI CMBICIT UHTErpaa.

Haxonuth mnepBooOpa3Hble 3JIeMEHTApHBIX (PYHKIMH; BBIUUCISATH WHTErpaj Mo
dbopmyne Herorona—JleriOuuia.

Pemate mnpukmamHble 3amavyd, B TOM YHCIIE COIMAIBHO-3KOHOMHUYECKOTO |
bu3HIecKoro xapakrepa, CpeJICTBAMA MaTEeMaTHUYECKOTO aHATN3a.



		2023-09-01T15:38:50+0300
	Шаймухаметова Алия Мухаметзяновна




