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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma ydeOHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO
aHanu3a» 0Oa3oBoro ypoBHs mis oOydvarommuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe PDeepaabHOrO roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHEro
oOmero oOpa3oBaHus, C Y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBaAHMIA,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPALULUN POCCUHCKOIO
oOpazoBanus. Peanusamus mnporpamMmbl 00€CTIEYMBACT OBJIAJCHUE KIIOYEBBIMU
KOMITETEHIIUSMH, COCTaBIISIOIIMMH OCHOBY JUIS CAaMOPAa3BUTHSL U HEMPEPHIBHOTO
o0pa3oBaHusl, IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO M IO3HABATEIbHOIO
Pa3BUTHS JIMYHOCTH O0yYaIOIINXCA.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anre6pa m Hauama MaTeMaTUYECKOTO aHAIM3a» SBJISIETCS OJHUM U3
HanOoJiee 3HAYMMBIX B IPOrpaMMe CTapllei IIKOJIbI, IOCKOJbKY, C OJHOW CTOPOHBI,
OH 00€ecreynBacT HMHCTPYMEHTAJbHYIO 0a3y Il M3y4yeHUs BCEX €CTECTBEHHO-
HAy4yHBIX KypCOB, a C JPYrod CTOPOHBI, (POPMHPYET JOTHYECKOE U abCTpakTHOE
MBIIUIEHHE Yy4YalllUXCi Ha YpPOBHE, HEOOXOJUMOM Ui OCBOEHHS KYypCOB
nH(pOpMaTUKH, 00IIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU. B pamkax gaHHOro Kypca
y4dalyecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas
(bopMyIIUpyeT CBOM TOCTHKEHUSI B MaTEMaTUYECKOM Gopme.

Kypc anre6psl 1 Hayan MareMaTHYECKOIO aHalIM3a 3aKJaJbIBa€T OCHOBY IS
YCHEUIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OMOJIOTHH, TOHUMAaHUSI OCHO BHBIX
TEHJECHUUNA SKOHOMUKH M OOIIECTBEHHOM >KM3HHU, MO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh
UX B IOBCEIHEBHOW KHU3HU. B TOXe BpeMsi oBiajeHne abCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU MaTeMaTHYEeCKUMHU KOHCTPYKLMSIMH pa3BUBA€T YMEHHE HAaxXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb  yTBEP)KJEHHUSA, HCIIOIb30BAThH
00001lIeHHEe W KOHKPETH3alWl0, a0CTparupoBaHUE U aHAJIOTHIO, (QopMupyer
KpeaTUBHOE M KpPUTHYECKOE MblluleHHe. B Xxoxe u3ydenus anreOpbl U Hayal
MaTe€MaTUYeCKOr0 aHaliu3a B CTAapLIEH IMIKOJIE YYallUuecs IMOJY4YarOT HOBBIM OIBIT
pelIeHUs] TPUKIAJHBIX 337a4, CaMOCTOSITEJIbBHOIO TOCTPOCHUS MaTeMaTHYEeCKUX
MoJeliel peanbHbIX CUTYalMi U UHTEPIPETALMHU MTOJYyYEHHBIX PEIICHU, 3HAKOMSTCS
C MpUMEpaMu MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE,
C BBIJAIOLIMMHUCS MATEMAaTHYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

Kypc oOnamaer 3HauMTENbHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPBIH
peanu3yeTcss Kak yepe3 ydeOHbI Marepuan, CrocoOCTBYIOMIMKI (OpMHPOBAHUIO
HAay4YHOTO MHPOBO33PEHHUS, TaK M uepe3 cCheuuPuky ydyeOHOU [eATeTbHOCTH,
TpeOytome caMOCTOATEIbHOCTH, aKKYPaTHOCTH, MPOJIOJIKUTEILHON KOHIIEHTPAIUU
BHHMAaHMS U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN PE3yJIbTaT.



B ocHoBe Meronuku oOyuyeHus anreOpe W HadajlaM MaTEMaTHYECKOTO aHalln3a
JIEKUT JEATEIbHOCTHBINA IPUHLIUI O0y4YEeHHUSI.

Crtpyktypa Kypca «AnreOpa U Hadajga MaTeMaTHYECKOTO aHAM3a» BKJIIOYAET
CIEAYIOUIME COAEPKATEIbHO-METOANYECKHE JUHUU: «Yucna ©  BBIYUCICHUSY,
«Dynkuun u rpadpukn», «YpaBHeHUS U HepaBeHCTBa», «Hauana maremaruueckoro
aHanu3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKUE
JUHUM W3y4YalOTCAd Ha TMPOTSHKEHUU JBYX JIeT OOy4YeHHUsl B CTaplleld UIKOJE,
€CTECTBEHHO JOIOJHSAS APYT Apyra U MOCTENEHHO HACHIIASCh HOBBIMM TEMaMH U
paznenamu. JlaHHBIN KypcC SIBISIETCS MHTETPATUBHBIM, ITOCKOJIBKY OOBEIUHSIET B ceOe
coJiepKaHUE HECKOJIbKMX MAaTeMaTU4YeCKUX IUCLIMIUIMH: anredpa, TPUTOHOMETpHS,
MaTeMaTUYECKUN aHAJIU3, TEOpHUs MHOKECTB M np. 1lo mepe Toro kak ydammecs
OBJIAJICBAIOT BCE OoOJee [MHUPOKMM MATEMAaTUYECKHM  alapaTtoM, y HHUX
MOCJIEAOBATEIbHO  (OPMUPYETCSI U COBEPILIECHCTBYETCS  YMEHHE  CTPOUTH
MAaTeMaTUYECKYI0 MOJIENIb PEANbHON CHUTYyalluu, MPUMEHSATh 3HAHUS, MOJIYYEHHBIE B
Kypce «Anrebpa # Hayaja MaTeMaTHUYECKOro aHallu3a», [JIsl  PElICHUS
CaMOCTOATENbHO  COPMYJIMPOBAHHOM  MaTeMaTHUYeCKOW  3ajadd, a  3aTeM
WHTEPIPETUPOBATH MTOJTYUYEHHBIN PE3YJIbTAT.

ConepxaTenpHO-MEeTOANYECKAsT JIMHUS «Yuciaa W BBIUKCICHUS 3aBEpILIACT
(dbopMHUpOBaHNE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTEIBHBIX YHCEI, KOTOpPOE ObLIO
HayaTo B OCHOBHOM mikojie. B crapmieil mikoiie oco0oe BHHUMaHUE YJEISIeTCs
(OpMUPOBAHHUIO TPOYHBIX BBIUYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ceOs
UCIIOJIb30BAaHUE PA3UYHBIX (POpM 3amucu JCHCTBUTEIBHOTO 4YHCIA, YMEHHE
pPAllMOHAIIBHO BBINIOJHATH JIEMCTBUS C HUMH, [€JIaTh MPUKUAKY, OICHUBATh
pesyabTar. OOydarompecss TMOJy4YaloT HaBBIKM MNPUOIMKEHHBIX  BBIUYMCICHUMH,
BBINIOJTHEHUSI JIEUCTBUM C 4HMCJIaMH, 3allCaHHBIMH B CTaHIapTHOM Gdopme,
HCMOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKCHUMU.

JIunus «YpaBHEHMSI M HEPABEHCTBA» pPEAJU3YETCsl Ha MPOTSIKEHHH BCETO
oOy4yeHHsI B CTapuiedl IIKOJe, TMOCKOJbKY B KaXKIOM paszferne MporpaMMbl
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYHOUIMX 3adad. OOyuarommuecs OBJAJEBalOT
pa3IMYHBIMU  METOJAMU PEIICHUs I1EIbIX, palMOHAIBHBIX, UPpPAIMOHATBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB
u ux cuctem. [lomyueHHbIE YMEHUSI MCTOIB3YIOTCS TIPU UCCIEAOBAaHUU (DYHKITHH C
MIOMONIBI0 TPOU3BOJHOM, PEIICHUU MPUKIAAHBIX 3a7a4 M 3a/lad Ha HaXOXKJICHHE
HauOOJBIINX U HAUMEHBIIUX 3HaueHU (QyHkiuu. JlaHHas coaeprkaresibHas JIUHUS
BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUH BBIMIOJIHATH PACUETHI IO (popMyIam,
npeoOpa30BaHUs IEJbIX, PAIIMOHATBHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPHUUECKUX
BBIPOKECHHM, a TaK)KE BBIPAKEHUMN, COJIEPXKAIUX CTENIeHH U Jorapudmel. biaarogaps
M3YUYEHUIO aureOpanyeckoro marepuaia MPOUCXOJUT JajbHEHIee pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOI'O MBIIUICHUS ydaluxcs, GOpMHUPYIOTCS HaBBIKU



JIeNyKTUBHBIX PAacCyXIECHUH, pabOThl C CHMBOJBbHBIMU (hOpMaMu, MpPEACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTE B BHUJEC pPaBEHCTB M HEpaBEHCTB. AJjredpa
npeniaraeT d(pQeKTUBHbIE HHCTPYMEHTHI [JIsl PEIICHUs TMPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJIsiHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKHU.

CopepxarenpHo-MeTonnyeckass JuHUS «DyHkuun u  TpaduKku»  TECHO
MEPEIUIETAETCS C APYTUMU JIMHUSAMH Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3a0aET
MOCJIEIOBATEIbHOCTh M3yUYeHUs Marepuana. M3yueHue cTeneHHOM, Mmoka3aTelbHOM,
norapu(MUUECKOd W TPUTOHOMETPUUYECKUX (YHKIMM, WX CBOMCTB M TpaduUKOB,
UCIOJIb30BaHUE (DYHKIUU I peuieHusl 3a7ad U3 JAPYTUX Y4eOHBIX MPEIMETOB U
peaNbHOM W3HM TECHO CBSI3aHO KAk C MaTeMaTHYECKUM aHaJIM30M, TaK U C
pelieHueM ypaBHEHM U HepaBeHCTB. [lpu 3ToM OoJblIO€ BHUMaHUE YAENSETCS
(GOpMHPOBAHUIO YMEHHUS BbIpaxarTb (GOPMYJIaMU 3aBUCUMOCTU MEXKIY Pa3InIHBIMU
BEJIMYMHAMH, UCCIIE0BATh MOJyUYeHHbIE (PYHKIUHU, CTPOUTh UX Tpaduku. Marepuain
ATOM CONEPKATEIBbHOM JIMHAM HAlEJIEeH Ha pa3BUTUE YMEHUM M HABBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBUCHUMOCTHA MEXK]y BEIUYMHAMHU B Pa3IMYHON (opme:
aHAJIUTHYECKOU, rpaduuecKkoi U cioBecHOU. Ero nzydenue crnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOUIEHMIO M KOHKPETHU3AllMH,
HCITOJIb30BAHUIO AHAJIOTHH.

ConepxarenpHas nuHHS «Hadama maremMaTH4eckoro aHains3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPyTI KaK MaTeMaTU4YeCKHX, TaK W NPHUKIAJAHBIX 3a7ad,
JOCTYMHBIX OOy4YalOIIUMCS, ¥ KOTOPBIX MOSBISETCS BO3MOXHOCTb HCCIEAOBATH U
CTpOUTh Tpaduku QPYHKIUH, ONIPEACTATh UX HauOOJIbIIINE U HAUMEHbBIIINE 3HAYCHUS,
BBIUUCIATh IUIOMAAN (GUryp u OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUs
npoueccoB. JlaHHas cojep)KaTelibHas JMHUS OTKPBHIBAET HOBBIE BO3MOXKHOCTHU
MOCTPOEHUSI MAaTEMaTUYECKHX MOJENEH pealbHbIX CUTyalud, HaX0XKICHUS
HaWJIy4dlIero pPElIeHHs B IMPUKIAIHBIX, B TOM YHCIE COLMAIBHO-IKOHOMHUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYEeCKOro aHaju3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-JIOTUYECKOTO W KpPEATUBHOTO MBILUICHUS,
(hOpMHUPOBAHHMIO YMEHUHN Paclo3HaBATh MPOSBICHUS 3aKOHOB MaTEMaTUKH B HaykKe,
TeXHUKE U HucKyccTBe. OOydyaromuecs y3HAIOT O BBIJAIOLIUMXCS Ppe3yJIbTarax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMATHKHU KaK HAYKH, U UX aBTOPax.

ConepxarenpHo-MeTOoauYeCKass JUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBAIIEHA  JJIEeMEHTaM  TEOPUHM  MHOXKECTB.  TeOopeTHKO-MHOXECTBEHHBIE
MPE/ACTABICHNUS] TIPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTeMAaTHKU W MPEeIiararor
HauOoJee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONINI BCE pa3lesibl MaTEeMaTHKU U €€
MIPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HblE MAaTEMAaTUYECKHE IUCUUILIMHBI B €JUHOE
nenoe. Iloaromy BaKHO AaThb BO3MOXHOCTh UIKOJIBHUKY ITOHUMAaThb TEOPETHKO-



MHO>KECTBEHHBII A3bIK COBPEMEHHOM MAaTeMaTUKW M HCIOJIb30BAaTh €ro Ui
BBIPAKEHHSI CBOMX MBICIIEH.

B kypce «Anredpa 1 Hayajga MaTEMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT TaKKe
OCHOBbl MAaTE€MaTHUYECKOIO0 MOJEIUPOBAHUS, KOTOpPbIE MpPHU3BaHbI CHOPMHUPOBATH
HABBIKH IIOCTPOCHHUSI MOJIEIEN pEaNbHBIX CUTyalUi, UCCIENO0BAHUS 3TUX MOJEIIEH C
MOMOIIBIO ammapata aareOppl W MaTEMaTHMYECKOTO aHalu3a W HWHTEepIpeTaluu
MOJIyYEHHBIX pe3yJbTaTOB. Takue 3agaHusl BIUIETEHbl B KaXIbId M3 pa3JeioB
IPOrpaMMBbl, ITOCKOJIBKY BECH MaTEpHaNl Kypca IMPOKO MCIOJB3YETCs Ul PEILCHUs
OpUKIaAHbIX 3a7ad. [Ipum peleHun pealbHbIX NPAKTUYECKUX 3a4ad ydaluecs
Pa3BUBAIOT HaOJII0JaTEIbHOCTD, yMEHue HAaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HUCIONIB30BaTh AaHAIOTHIO, O00O00OIIATh M KOHKPETHU3UPOBATH
npobiemy. JlearenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpraHuM3yercss B TIpollecce H3y4YeHHs BceX TeM Kypca «Aurebpa W Havana
MaTeMaTUYECKOrO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM miaHe Ha U3ydeHHe Kypca aareOpbl M1 Hayal MaTEMaTHYECKOTO aHaIn3a
Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Hexento B 10 kiacce u 3 yaca B HEZEIIO B
11 knacce, Bcero 3a iBa roga ooyudenus — 170 gacos.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciia ¥ BIYMCICHUSA

Panmonanehpie umucia. OOBIKHOBEHHBIE M JIECATUYHBIE JApOOU, MPOLEHTHI,
OECKOHEUYHbIE  MepuoanYecKue  pobdu.  ApupMeTHUEeCKHe  Oomepauuud ¢
paloHaIbHBIMU YUCIIAMHU, NpeoOpa30oBaHUsl YUCIOBBIX BbIpakeHUU. [IpumeHenue
ApoOeil M TMPOLEHTOB ISl PEIICHUs MPUKIAAHBIX 33a7ad U3 Pa3IMYHBIX OTpaciei
3HAHUU U PEATbHOM KU3HH.

JleicTBUTENBHBIE 4uCia. PalnMoHanpHBle W UPpPALMOHAIBHBIE  YHUCIA.
ApudmeTrueckue omnepaluud ¢ JIeHCTBUTENbHBIMU uHciaamu. [lpubnmxénHble
BBIYMCIICHUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUN.

Crenenb ¢ 1enbM nokasareseM. CtanaapTHas (popma 3anucH 1eHCTBUTEIBHOTO
yycna. Mcnonp3oBanue noaxoasumie (Gopmbl 3alUCH JACUCTBUTENbHBIX YUCEN IS
pELICHUS MPAKTUYECKUX 3a7a4 U IIPEICTABICHUS TaHHBIX.

ApudmMernueckuii  KOpeHb  HATypajbHOM  CTEIECHHU. HevictBuss ¢
apu(PpMETUYECKUMH KOPHSMHU HATypAJIbHON CTENIEHHU.

CuHyC, KOCMHYC M TaHI'€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE TIPE0OpPa30BaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETPHUYECKUE (HOPMYJIBIL.

YpaBHeHHE, KOPEHb YpaBHEHUs. HepaBeHCTBO, pelleHre HepaBeHcTBa. MeTon
MHTEPBAJIOB.

Pelenue uenbix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPAaBHEHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

IIprMeHenne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1ad U
3a/1a4y U3 pa3IUvHbIX 001acTel HAYKH U pealbHON KU3HH.

DYHKIUHN U TPaPUKHU

OyHkus, cnocoos! 3ananud Gyukuu. ['paduk dynkuun. Bzaumuo oGpatHbie
GbyHKIHH.

OO6nacTe ompeneNneHnuss U MHOXECTBO 3HaueHMd QyHkuuu. Hymm ¢yHkimm.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHast QpyHKIUs C HaTypaJdbHBIM MU LETbIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa v rpaduK KOpHS 71-OU CTEIEHHU.

Tpuronomerpuyeckass OKPYKHOCTb, OIPEACIICHUE  TPUTOHOMETPUYECKUX
(GyHKIUI YKCIOBOTO apryMEeHTa.



Havana MaTeMaTH4eCKOr0 aHAJIHU3a

[TocnemoBaTensHOCTH, CIIOCOOBI 3a/IaHUsI MOCIEAOBATEIbHOCTEH. MOHOTOHHBIC
ITOCJIEA0BATEIBLHOCTH.

Apudmernueckass U reoMeTpuyeckas mporpeccuu. beckoHedHO yObIBaroias
reomerpuyeckas mnporpeccusi. CyMMa OeCKOHEYHO YOBIBAIOIIEH TeoMeTpHYecKOon
nporpeccun. @opmylia CIOXKHBIX MNPOLEHTOB. Mcmonb30oBaHWe mDporpeccuu s
pEIICHUs PEeANbHBIX 33J1a4 MTPUKIAJHOIO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHO»XeCTBO, omepaluu Haja MHOXecTBamu. Jluarpammbl Olinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO anmapara [JJsi ONHCAaHUs pPEabHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a]1a4 U3 APYTHX yIeOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KUIACC

Yucua ¥ BbIYMCICHUSA

HarypanpHblie u niensle yncia. [Ipu3sHaku 1eIMMOCTH LENIBIX YUCEL.

Crenenp ¢ pauMoHaJIbHBIM ITOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm uncna. JleciTHUHbIE U HATypaJbHbIE JJOTapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXeHU, COEPKALUX JTOTapUPMBbI.

[IpeoOpa3oBaHue BBIpAXEHUH, COJAEpKALIMX CTENEHU C PalUOHAIbHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHbIE ypPaBHEHMS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS] 1 HEPaBEHCTBA.

CucreMbl NMHENHBIX YpaBHEHUM. PellleHHe NpUKIagHBIX 3a4ad C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PAllMOHAIIBHBIX YPABHEHNN U HEPABEHCTB.

IIprMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX
3a/1a4 ¥ 3aJ7]a4 U3 pa3IMuHbIX 00JIacTel HAyKU U PeaIbHON KU3HHU.

DYyHKIUHN U TPaPUKHU

Oyukuus. [lepuognueckue QpyHkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKIIUU.
Makcumymbl ¥ MuUHUMYMbl (QyHKIuU. HaunOonbliee M HauMeHblee 3HAYCHHE
(GyHKIIMHA HAa IPOMEXKYTKE.

Tpuronomerpuyeckue PyHKITUN, KX CBOMCTBA U TpaUKH.

[TokazaTenbHas u orapudmuueckas GyHKINUU, UX CBOMCTBA U rpaduKH.

Ucnonb3oBanue rpadukoB GyHKUMUNA Uil pEeUIEHUS YPABHEHMM U JIMHEWHBIX
CUCTEM.



Hcnonp3oBanne rpadukoB (yHKUUMH A7 MCCIEAOBAaHHUA MPOLIECCOB H
3aBUCUMOCTEM, KOTOpPBIE BO3HHUKAIOT IPU PEUICHUH 331a4 U3 JPYyTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOMN KU3HMU.

Hayana mareMaTH4ecKOro aHaIU3a

HenpepriBHble QyHKIIMN. MeTOI MHTEPBAJIOB Il PEIICHNUS HEPABEHCTB.

[IpousBognas ¢pynkuu. ['eoMmerprueckuil U GU3NYECKUN CMBICIT IPOU3BOIHOM.

[IpousBoaHbIe Ar1eMeHTapHbIX (QYHKIUH. DOpMyIIbI HAXOXKACHUS TPOU3BOTHOM
CYMMBI, IPOU3BEACHUSI U YACTHOTO (YHKIIHII.

[IpumeHeHrne TPOU3BOAHOM K MCCIEAOBaHUIO (YHKIMHA Ha MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxneHne HanOOJIBLIEr0 M HAaUMEHBIIErO 3HAa4Y€HUs (PYHKIHUU Ha
OTpe3Ke.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEHIeHUus B
NPUKIAIHBIX 3a7a4dax, JJid ONpEAesIeHUs: CKOPOCTH IMPOLecca, 3alaHHOT0 (popMyJion
WU TpadUuKoM.

[lepBooOpaznas. Tabnuia nepBooOpPa3HBIX.

WNHurerpain, ero reoMeTpuieckuii U (pU3MUecKuil CMbICI. Bbruncienne nuurerpaia
o ¢popmyne Hetorona—Jleitouuma.



ININIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6HOF0 npcameTa «MaremaTuka» JOJIDKHO obecrneunBaTh
JOCTUKCHHUC HAa YPOBHC CPCOAHCTO O6IH€FO 06pa301aaH1/1;1 CICAYHOIUX JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paSOBaTCJ'IBHI)IX PE3YyJILTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIuyHOCTHBIE  pe3yNbTaThl OCBOCHHUS MPOTPaMMbl  Y4E€OHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yHOTCH:

['paxx1anCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3ULIUKM 00YUYarOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOrO OOIIECTBa, MPEICTABICHUEM O MAaTEMaTUYECKUX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TIPOLETYP
IPaKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHHEM B3aUMOJIEHCTBOBATH C
COIIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUHM C UX QYHKIIUSAMH U Ha3HAYCHUEM.

[TatprnoTyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAaHCKOW HUJICHTUYHOCTU, YBAXKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUMCKOW MAaT€MaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTE€MaTUKOB U POCCUMCKOW MaTeMaTUYECKOM IIKOJIbI, K
HCIIOJB30BAaHUIO ATUX JOCTHXKEHUHW B JPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapo/ia; chOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUSA, 3THUYECKOTO IOBEIACHHUS, CBSI3aHHOI'O C IPAKTUYECKUM
MIPUMEHECHUEM JOCTHKEHUIN HAYKU U JEATEIBHOCTHIO YUEHOTO; OCO3HAHUEM JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMUMBOIO Oy IyIIErO.

DcTeTnyecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUWEM K MHUpPY, BKIKOYAsl 3CTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUHN, PACCYKIECHUI; BOCIPUUMYHBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM pPa3JIMYHbIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHSITh MaTeMaTHYeCKUe 3HAHUA B
MHTEpecax 3I0pOBOT0 M 6e30macHoro 0opasa KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THTaHHME, COAAHCUPOBAHHBIM PEXKUM 3aHATUM WU
OT/bIXa, peryysipHas ¢u3udeckas akTUBHOCTH); (PM3UYECKOTO0 COBEPIICHCTBOBAHUSI,
MIPY 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHON JIESITETBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHWEM IIEHHOCTH TPYAOJIIOOUS, HHTEPECOM K
paznuHbIM cepam mpodeccroHaTbHON AEATebHOCTH, CBI3aHHBIM C MAaTEMAaTUKOMN



1 e€ IPWIOKEHUSIMU, YMEHHEM COBEPIIIATh OCO3HAHHBIN BRIOOp OymyIieit mpodeccun
U peau30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTUYeCKOMY OOpa30BaHHMI0O M CaMOOOpa30BaHUIO Ha MPOTSKEHUU BCEH
KU3HU, TOTOBHOCTBHIO K AKTMBHOMY Y4YacCTHUIO B PEIICHUM MPAKTHUYECKUX 3ajad
MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHYECKON KYJIbTYpbl, TTOHUMAHUEM BIIUSHUSA
COLIMAIBHO-DPKOHOMHYECKUX TIPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIbHOU
Cpelibl, 0OCO3HAHHEM TIII00aTLHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpueHTaluen
HA TPUMEHEHHWE MaTEMaTUYECKUX 3HAHWM M1 penieHus 3axad B 00JyiacTu
OKpY>Kalollled Cpefbl, IUIAHUPOBAHUS TMOCTYIIKOB W OIEHKH HX BO3MOXKHBIX
MOCJICICTBUN JIJI1 OKPY>KAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMHUPOBAHHOCTHI0O MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHHEM MaTeMaTHIECKOM
HayKH Kak c(epbl 4eJIOBEUECKON JeATEeNbHOCTH, ITANOB €€ pa3BUTHUS U 3HAUUMOCTH
TUTSL Pa3BUTHS ITUBWIN3AIMH; OBJIAJCHUEM S3BIKOM MAaTEMaTHKH U MAaTeMaTHYECKOM
KyJBTYpOH KaK CPEeICTBOM MMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIIECTBIISATH MPOEKTHYIO
Y UCCJIEI0BATENBCKYIO JIEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpeaMeTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elCmeUaMU, YHUBEPCANbHBIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1) YHueepcanvnvie  no3nasamenvHvle  Oelicmeus, obecneyusarom
Gdopmuposanue 0A308bIX KOSHUMUBHBLIX NPOYECcco8 obyuanwuxcs (oceoeHue
Memo0oo8  NO3HAHUSL  OKpyJcamuwjezo  Mupa,  NpuMeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueti).

bazoBbie lornyeckue NenCTBUS:

e BBIABJIITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TMPHU3HAKH MAaTEMAaTHYCCKHUX
00BEKTOB, TOHATHHA, OTHOIICHHH MEXIy TOHATHAMH; (DOpMYyIHpPOBATH
ompeneNeHus]  TOHSATHUW;  yCTAHABIWMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
KiIaccuukanuu, OCHOBaHUS Jisi OOOOIICHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOAMMOTO aHAJIN3a;

e BOCIpPUHWUMATH, (opMyIHpOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTpHUIATENbHBIC, €IWHWYHBIC, YacTHBIE M 0OIIue;
YCJIOBHBIE;



e BBIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W TIPOTUBOPECUHUS
B (aKTax, MaHHBIX, HAOIIOMCHUIX W YTBEPKICHUSX; TPEIIaratb KpUTCPUU
JUISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

e Jle7IaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JIETyKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHUM, YMO3aKIIFOUCHU 110 aHAJIOTHUH;

e TPOBOJHUTH CAMOCTOSITEIHHO JTOKA3AaTEIbCTBA MATEMATHUECCKUX YTBEPKICHHIMI
(mpsiMble W OT TMPOTHBHOTO), BBICTPAWBATH APTYMEHTAIUIO, TMPHUBOIUTH
OpUMEPbl UM KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

e BBIOMpaTh croco® pemieHus Yy4deOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJNEe TOAXOAAIMUNA C yIETOM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPHUEB).

bazoBsbie nccnenoBaTebcKue ACHCTBUS:

e HCIOJb30BaTh BOIPOCHl KAaK HUCCIENAOBATEIHCKUN HHCTPYMEHT IO3HAHUS,
(opMyIMpOBaTh BOMPOCHL, (PUKCUPYIOMIME MPOTUBOpEUHEe, MpodiIemMy,
yCTaHABIWBAaTh  HWCKOMOE€ W  JaHHOe, (QopMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAaHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTUYECKOrOo OOBEKTa, SIBICHUS,
MpOIlecCca, BBISABICHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMU, SBICHUSMH,
npoleccamu;

e CaMOCTOSITENBHO (HOPMYJIUPOBATH OOOOIIEHUS W BBIBOABI IO PE3yJIbTaTaMm
POBENEHHOTO HAOMIOACHUS, MCCIEOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3MPOBATH BO3MOKHOE pa3BUTHE TIPOIECCa, a TakKKE BBIIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PaboTa c undopmariueii:

e BBIBJITH JeUIUTHI UHPOpPMAIIUHU, TAHHBIX, HEOOXOJIMMBIX JJI OTBETA Ha
BOIIPOC U TSI pEIICHUS 3a/1a4u;

e BBIOMpaTh HHPOPMAILIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATM3UPOBATh,
CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAITUIO PA3TUIHBIX BUIOB U
dbopm IpeacTaBICHNUS,

e CTPYKTypHUpOBaTh WHGOPMAIIUIO, TPEJCTABIATh €€ B Pa3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUueCcKH;

e OIICHUBATH HaA&KHOCTD uHpOpMaIuu 1o CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie = KOMMYHUKAMUGHble  Oelicmeus,  o0becneuusarom

copMUpoBaHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

OoOuienue:



BOCIPUHUMATH U (POPMYJIUPOBATH CY>KJICHUSI B COOTBETCTBUU C YCIOBHUSIMH U
LEeasIMU OOLLEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJy pELIEHUs
3a/1a4yv, KOMMEHTHUPOBATh IOJyYE€HHBIN pPE3yJIbTaT;

B XO0Jle¢ OOCYXJEHMsI 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIAaeMON TEMBI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJIEH, HAICJICHHBIE HA TOHUCK
pELIEHNs; CONIOCTABIATh CBOM CYXACHUS C CYKICHHUSIMU IPYTUX YYACTHUKOB
auajiora, OOHApYKMBaTh pa3IM4YME€ M CXOJCTBO MO3MIMH; B KOPPEKTHOU
(dopme popMyIIMPOBATH PA3HOTIIACHS, CBOM BO3PAKECHMUS;

IIPENCTABIATh PE3ybTaThl PELICHUS 3aJa4M, SKCIEPUMEHTA, UCCIECI0BaHus,
MPOEKTa; CAaMOCTOSITENILHO BHIOMPATh (pOpMAT BBICTYILICHUS ¢ YU4ETOM 3a1au
MPE3EHTAlUU U OCOOEHHOCTEN ayTUTOPHUHU.

CoTpyITHUYECTBO:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAMBUIYaTbHON
paboThl TIpHW pelIeHWH Yy4YeOHBIX 3a7ad; MPUHUMATHh IIeIb COBMECTHOU
NEATEIBbHOCTH,  IUIAHUPOBATh  OPTaHM3AIMI0O  COBMECTHOH  PabOTHI,
pacupenenartb BHUIB paboOT, JOTOBAapHBATBCS, OOCYXAAaTh TMpoOLEcC U
pe3yabTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IPYMIOBLIX (hopmax padoThl (00CykaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC); BBIIOJHITH CBOIO YacTh pPaOOTBI |
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMHU WICHAMH KOMAH]IbI; OIICHHBATh
KauyeCcTBO CBOETO BKJIaJa B  OOMMH TPOAYKT MO  KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUS.

3) Vuusepcanvuvie pecynamuenule Oeiicmaus, obecneuusarom Gopmuposamue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranuzanus:

COCTaBJISITh IUJIAH, JITOPUTM PEIICHUs 3a/Ja4d, BHIOMpATh CIOCOO peIieHus ¢

y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(OpMALIUK.
CaMOKOHTPOJIB:

BJIaJICTh ~ HABBIKAMU  [IO3HABaTEJNbHOW  peduiekcuM KaKk  OCO3HaHMS
COBEPIIAEMBIX JIEHUCTBUM W MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yJibTara
pEIIeHUsI MAaTEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33/1a4H,
BHOCHTH KOPPEKTHBBI B JICSITCIHBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
JAHHBIX, HAWJCHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAThb COOTBETCTBHE pe3yjibTaTa LEId U YCIOBHUSIM, OOBICHSITH
IPUYUHBl JOCTW)KCHUS WA HENOCTHKEHUS PE3YJbTAaTOB JESITEIbHOCTH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yuebHoro kypca «Anredpa u Hayajga MaTeMaTHYECKOrO aHaJIN3a» Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUsl JIOJDKHO OOecleYuBaTh JOCTHXKEHHUE
CJIEIYIOIIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

10 KJTACC

Yucaa 1 BBIYUCTCHUSA

OnepupoBarh NOHATHUSAMHU: PALMOHAIBHOE W JIEWCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAsSI U J€CSITUYHAs ApOOb, IPOLIEHTHI.

BeimonuaTe  apudmernueckue — onepanuMd ¢ palMOHAJIBHBIMM U
NEUCTBUTEIBHBIMU YUCIIAMU.

BbInonHATe NpUOIMKEHHBIE BBIYMCIEHUS, UCIOJB3Ysl IMpaBWila OKpPYTJICHHUS,
JeaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BIYMCICHUN.

OnepupoBath MOHATUSIMU: CTENEHD € LEIbIM MOKa3aTeIeM; CTaHAapTHas opMa
3aIMCU JEUCTBUTENBHOTO YMCIA, KOPEHb HATYpPaJbHOW CTEIEHH; HCIOJIb30BAThH
MOAXOASAIIY0 (OpMyY 3amUCH EUCTBUTEIBHBIX YUCEN JUISl PEHICHUS MPaKTHYECKUX
3a/1a4 U NPEACTABICHUS JaHHBIX.

OnepupoBarh NOHATUSAMU: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3aMKMCh MPOU3BOJBHOTO yrja uepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
(dyHKIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSMU: TOXKJAECTBO, YPaBHEHHE, HEPABEHCTBO; LEJIOE,
pPalMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YpPaBHEHHUE;

BoInonHAT, npeoOpa3oBaHUsi TPUTOHOMETPUYECKHUX BBIPAKEHUW W pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinmonusaTe mpeoOpa3oBaHusl IENbIX, PALUOHAIBHBIX W HppalOHaIbHBIX
BBIPQKEHNUW M PEIIaTh OCHOBHBIEC THUIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUs U HEPABEHCTBA ISl PELICHUS] MATEMATUYECKUX 3a4a4 U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HAyKU U pealbHOM JKU3HH.

MonenpoBaTh peaibHblE CHUTyalldd Ha f3bIKE ainreOpbl, COCTaBISAThH
BBIDQXKEHHUSI, YPAaBHEHHMs, HEPABEHCTBA [0 YCJIOBHIO 3aJayd, MCCIEN0BATh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BaHUEM alllapaTa ajreopsbl.



DOYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATHAMH: (PYHKIHS, CHOCOOBI 3afaHus (QyHKIHMH, 00IacTb
OTpe/ACNCHUs] U MHOXECTBO 3HadeHWH GyHKIuHM, Trpaduk (yHKIUH, B3aUMHO
obpaTtHbIe (QYHKITHH.

OnepupoBaTh NOHATUSAMU: YETHOCTh M HEUYETHOCTh (PYHKIMH, HYIH (YHKIUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUINN A peLICHUS] YpaBHEHHIA.

Crpoute W uMTaTh rpaUKU JMHEHHOW (PYHKUIMH, KBaJpaTUYHOW (PYHKLIMH,
CTENIEHHOHN (PYHKIIMH C LEJIBIM IT0KA3aTENIEM.

Ucnonp3oBate rpadpuku (QyHKUMH A7  HUCCIENOBaHUS IPOLIECCOB U
3aBHCHMOCTEH MpH PEIIeHUU 3a7ad M3 JPYTUX Y4eOHBIX MPEIMETOB U pPeaTbHOU
’KU3HU; BRIpaXaTh POpMyJaMH 3aBUCUMOCTU MEXKIY BEITUUYUHAMH.

Havyana maTeMaTH4yecKoOro aHajaimu3a

OnepupoBaTb  NOHATHUSAMHU:  IOCJIENOBAaTEIIBHOCTh, apudmMernyeckas U
reoMeTpuyecKas Mporpeccuu.

OnepupoBarh MOHATUAMH: OECKOHEUHO  yObIBarolmasi TIe€OMETpUYEcKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIEeH reOMETPHUUECKON MPOTPECCHH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOrPEecCUil JUIsl peLICHUs
pealIbHBIX 3374 MPUKJIAJTHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATHIMH: MHOXECTBO, ONE€paIK HaJl MHOKECTBaAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM anmapar Ajisi ONMUCAaHUSl pealbHbIX
MPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB.

OnepupoBaTh MOHATHIMHE: OMIPEIeJICHUE, TEOpEMa, CIEICTBHE, T0KAa3aTeIbCTBO.

11 KITACC

Yucaa v BBIYUCICHUSA

OnepupoBarh MOHATUSAMHU: HATypaJbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
MIPU3HAKU IEJIMMOCTH LIEJIBIX YHUCEII, PA3JIOKEHUE YUCIIa HA IIPOCTHIC MHOKUTEIN IS
pelLIeHus 3a1ay.

OneprpoBaTh NOHATUEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapu(dM 4YHUCIA, NECATUYHBIE U HATYypaJbHBIC
norapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATh CBOMCTBA CTENEHU AJIs MPEeoOpa30BaHUs BbIPAXKEHUI; ONIEpUPOBATH
MOHATUSAMU: II0KA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; pPEIIaTh OCHOBHBIC THUIIBI
II0KA3aTEJIbHBIX YPABHEHNUN U HEPABEHCTB.



BoimonusaTe  mpeoOpa3oBaHHs — BBIPAKEHUI, COIEpXKalUX  JIOrapu(Msl;
OTIEpUPOBATh MOHATUSAMU: JorapuMuueckoe ypaBHEHHE U HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI JJOTApU(DPMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoaute perenus npocTenmux TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh INMOHATHAMM: CUCTEMA JIMHEWHBIX YPAaBHEHMM M €€ pELICHUE;
HCIIOJIBb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELICHUS IPAKTUYECKUX 3a4a4.

HaxoguTe pemeHns mpoCTEHMIIMX CHUCTEM W COBOKYIIHOCTEH PallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MonenpoBaTb peanbHble CHUTyalldd Ha A3bIKE alnreOpbl, COCTaBJISAThH
BBIPAXKCHUs, YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIEA0BATh
MTOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM aIlllapaTa aiareopsl.

DOyHKUMHU U TpaGuKH

OnepupoBaTb  NOHATUAMU:  HepUoAMYECKas  (QYHKIMS,  IPOMEXKYTKU
MOHOTOHHOCTH (YHKIIH, TOUKH SKCTpeMyMa (PyHKLMHU, HauOobllIee U HauMEHbIIIEEe
3HauYeHUs (YHKIHMH Ha IPOMEXKYTKE; UCIOJIb30BATh UX U1l UCCIAEAOBaHMS (DYHKIIUH,
3aJIaHHOM Tpa(UKOM.

OnepupoBarh MNOHATHSAMHU: TpapUKA MOKA3aTEIbHOM, JIOrapu(pMUUYECKONH U
TPUTOHOMETPUUECKUX (PYHKIMM; H300pakaTh MX HA KOOPIAMHATHOW IUIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakatb Ha KOOPAMHATHOW MJIOCKOCTH IpaUKH JIMHEHHBIX YpPABHEHUU U
HCIIOJIb30BaTh UX JJIS PEIICHHS] CUCTEMBI IMHEHHBIX YPABHEHUN.

Ucnone3oBath rpaduku (QyHKUMH A7 UCCIIEJOBaHMS  IPOLIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX IUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBarth NOHATUSMU: HENpepbiBHAS (YHKUHUS; MPOU3BOAHAS (DYHKIMU;
HCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3MUYECKHUI CMBICI MPOU3BOJHOM JIs PEIICHUS
3aaad4.

HaxoauTs mpou3BOAHBIE 3JE€MEHTAPHBIX (DYHKLUUH, BBIYUCISATH MPOU3BOJIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOIHYIO IJIs1 HCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIETOBAHUS K TOCTPOEHUIO IPAPUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKACHUS HAWIY4YLIEro peELICHHUs B
IIPUKJIAIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBarh  MOHATUSIMU:  TNEpBOOOpa3Has W MHTErpaj; IOHUMATh
reOMETPUYECKUN U (PU3NYECKUN CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hble 3JIeMEHTapHbIX (PYHKIMIA; BBIYUCIATh UHTETPAJ MO
dbopmyne Hrtorona—JleiiOnura.

Pemars npukinagHele 3amadyd, B TOM YHCIE COLUAIBHO-DKOHOMHYECKOTO H
(r3MUEeCcKOro Xxapakrepa, Cpe/ICTBAMH MaTEMAaTHUYECKOTO aHAJIK3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
MHoxecTBa pallMOHAIBHBIX U
JICCTBUTEIIbHBIX YKcesl. PalmoHaibHbIE 14 1 0 https://resh.edu.ru/
ypaBHEHHUS U HEPABEHCTBA
O .
yHKUIUU U rpaduku. CTeneHb ¢ HebIM 10 0 0 https://resh.cdur/
MOKa3aTeneM
A i —0M .
pUBMETHIECCKII KOPEHb N—OW CTETICHH 14 | 0 hitps://resh.cduru/
UppanmonanbHbie ypaBHEHHS 1 HEPABEHCTBA
) .
OPMYJIEl TPHTOHOMETPHH 22 2 0 https://resh.edu.ru/
TpuronomeTpuueckre ypaBHEHUS
I1 .
OCJIEIOBATEIbHOCTH U MPOTPECCUN 5 0 0 hitps://resh.cduru/
I1
OBTOPGHI/IG, 0000111eHIEe, CUCTEMATH3AIUS 3 { 0 https://resh.edu.r/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnbie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
CreneHb ¢ palluOHAIBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1 0 https://resh.edu.ru/
YPaBHEHHUSI U HEPABEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 0 https://resh.edu.ru/
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIUU U UX
3 rpaduku. TpuroHomeTpruiecKue 9 1 0 https://resh.edu.ru/
HEpaBEHCTBA
4 [IpousBoaHas. [Ipumenenne mpou3BOgHON 24 1 0 https://resh.edu.ru/
5 WHrerpai u ero npuMeHeHus 9 1 0 https://resh.edu.ru/
6 Cucrembl ypaBHEHUHN 12 1 0 https://resh.edu.ru/
7 HarypainbHsle u niensie yucia 6 0 0 https://resh.edu.ru/
g HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUs 13 ) 0 hitps://resh.cduru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 7 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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