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MNOSCHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hadajda MAaTeMaTHYECKOTO aHaIU3a»
06a3zoBoro ypoBHS s oOywatommxcs 10 —11 xmaccoB pa3paboTaHa Ha OCHOBE
®denepadbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro OOIIEero
oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, NPEIBABIAEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPAIUIIMNA POCCUHCKOTO oOpa3zoBaHus. Peamm3arus
MpOrpamMMbl OOECTICYMBAET OBJIAJICHUE KITIOUYEBBIMH KOMIIETEHITUSMHU, COCTABJISIONIAMU
OCHOBY I  CaMOpa3BUTHUS U  HEMPEPHIBHOIO  00pa3oBaHMs,  LIETOCTHOCTH
OOIIEKYIbTYPHOTO, JINYHOCTHOTO U MO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajma MaTEeMaTHUYCCKOTO aHAIHM3a» SBILICTCS OJHUM W3 HamOoliee
3HAYUMBIX B IPOTPAMME CTaPIICH IITKOJIBI, TOCKOIBKY, C OJTHOW CTOPOHBI, OH 00€CIIeYnBacT
WHCTPYMEHTAJIbHYIO 0a3y I M3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C IPYrOM
CTOPOHBI, (POPMHPYET JIOTHYECKOE M aOCTPAKTHOE MBIILICHUE Y4YalllMXCs Ha YPOBHE,
HEOOXOJIMMOM JISI OCBOCHHS KypcoB HH(POPMATHUKH, OOIIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH. B paMkax JaHHOTO Kypca ydamuecs OBJaJCBAIOT YHHBEPCAIBHBIM S3BIKOM
COBPEMEHHOM HayKH, KoTopas GopMyIHpyeT CBOM TOCTH)KCHHS B MaTeMaTHIECKON hopMme.
Kypc anredpbl u Hayanm MaTeMaTUYECKOTO aHajn3a 3aKJIaJbIBacT OCHOBY JJISl YCIICIITHOTO
OBJIAJCHUS 3aKOHAMHM (DU3UKH, XUMHUHU, OMOJOTHH, MOHUMAaHHUS OCHOBHBIX TCHIACHITUIN
SKOHOMHMKH U OOIIECTBEHHON J>XU3HHU, TO3BOJISIECT OPHEHTHUPOBATHCS B COBPEMEHHBIX
IM(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIOJIB30BaTh UX B IMOBCEIHEBHON
XU3HH. B Toke Bpems oBiameHWe AaOCTPAKTHBIMH M JIOTHYECKH CTPOTUMHU
MaTeMaTHYSCKUMH KOHCTPYKIIMSIMH pa3BUBACT YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTUHHOCTh YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNEe U KOHKPETHU3AIIUIO,
a0CTparupoBaHWe M aHAJIOTHIO, (DOPMUPYET KPEaTHUBHOEC M KPUTHYECKOE MBINIICHUE. B
XOJIe U3yUYeHUs anreOphl M Hauall MATeMAaTHYECKOTO aHAJIM3a B CTApIICH IITKOJIEC yJalIrecs
MOJIY9arOT HOBBIA OIBIT PENICHUS TMPUKIAIHBIX 3a/lad, CaMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTUYECKUX MOJICNICH PeabHBIX CUTYallU U MHTEPIPETAINH IMOTYyUYEHHBIX PEIICHUH,
3HAKOMSITCS C MPUMEpPaMH MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE U B
HCKYCCTBE, C BBIJAIONTUMHUCS MaTEMAaTHUYECKIUMH OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc o6agaet 3HaUMTETLHBIM BOCITUTATEILHBIM MTOTCHITHAIIOM, KOTOPBIHA peaTu3yeTCs KakK
yepe3 yueOHbIN MaTepuai, CoCOOCTBYIONUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,
Tak W uepe3 cnenuduxky y4eOHOW AEATENBHOCTH, TPEOYIOIIEH CaMOCTOATEILHOCTH,
aKKypaTHOCTH, TPOJODKUTEILHON KOHIIEHTpPAIlMd BHUMAHUS W OTBETCTBEHHOCTH 32
IIOJIyYEHHBIN pE3yJIbTAaT.

B ocHoBe Meroauwku oOydeHHs anreOpe W HadajaM MaTeMaTHYECKOTO aHaliu3a JICKHUT
JeSTeTbHOCTHBIN TIPUHITAI 00yUYEHUSI.
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CtpykTypa Kypca «Anredpa u Hayajla MaTeMaTHYECKOTO aHAIN3a) BKITIOYAET CICAYIONINe
coJiepKaTeIbHO-METOANUeCKie TUHUH: «HUucia u BerauciaeHus», « DyHKknuu u rpaduxmy,
«YpaBHEHUsI U HeEpaBeHCTBa», «Hawana maremarnueckoro anamusa», «MHOkecTBa U
Jorvka». Bce OCHOBHBIE COIEpPXKATEIbHO-METOOUYECKUE JIMHUMA M3Yy4aloTcsl Ha
NPOTSHKEHUU JIBYX JIET 00yUYEHUs B CTapilel MIKOJIE, ECTECTBEHHO JOMOJIHSS APYT JIpyra u
MOCTEIIEHHO HACHIIAACh HOBBIMH TEMaMH U paszaeinaMu. JlaHHBIM Kypc SIBIISIETCS
WHTETPAaTUBHBIM, TIOCKOJbKY OObEeIMHSET B ce0e  COJAEp)KaHHE  HECKOJbKUX
MaTEeMaTUYECKUX JUCIUILIUH: anredpa, TPUrOHOMETPUS, MAaTEMAaTUUECKUN aHaJTU3, TEOpHUs
MHOXKecTB U Jp. [lo Mepe Toro kak ydaiiuecs OBJIaJieBalOT BcE 0OoJiee MIUPOKUM
MaTEMaTUYECKUM anapaToM, y HUX OCIIEI0BATEIbHO (OPMHUPYETCS U COBEPILICHCTBYETCS
YMEHHE CTPOUTh MATEMaTHUYECKYI0 MOJIeNIb PEalbHON CHUTyalluu, MPUMEHSATh 3HAHUS,
MOJIyYEeHHbIE B Kypce «AireOpa M Hayaja MaTEMAaTHYECKOIO aHaliu3ay, JJIs PEIICHUs
CaMOCTOATENIbHO  CPOPMYJIMPOBAHHOM  MareMaTHYecKoM  3ajayd, a  3aTeM
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT.

ConepxaTeabHO-MeToANYEeCKas TUHUS «Hucla 1 BRIYKMCICHUS 3aBepIiaeT popMUpOBaAHUE
HaBBIKOB HCIIOJb30BaHUs JEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLJIO HA4yaTO B OCHOBHOM
mkosne. B crapmieil mkone oco0oe BHHUMaHHME YyAensieTcss (DOPMUPOBAHHMIO IMPOYHBIX
BBIYMCIIUTENLHBIX HABBIKOB, BKJIIOYAIONIUX B C€0s HCIOIB30BaHUE PA3IUYHBIX (PopM
3alUCU JICMCTBUTEIBHOTO YHUCJIA, YMEHHE PAllMOHAJIBbHO BBINOJHATH JIEUCTBUS C HHUMH,
nenaTth TPUKHUIKY, OLEHMBaTh pe3yibrar. OOydaromuecss TOJy4alOT  HaBBIKU
MPUOIMKEHHBIX BBIYMCIICHUHN, BBIMIOJIHEHUS JCUCTBUM C YHCIaMH, 3alUCaHHBIMU B
CTaHAapTHOM (popMe, UCTIOIH30BAHUS MATEMATHYECKUX KOHCTAHT, OIICHUBAHUS YUCIIOBBIX
BBIPAKCHUM.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEAM3YETCS Ha MPOTSIKEHUU BCEro OOydUeHHs B
CTapIieil IIKOJe, MOCKOJIbKY B KaXXJOM paszjesie MporpaMMbl MPETyCMOTPEHO PEIICHUE
COOTBETCTBYIOIIMX 3aja4. O0ydaronyecs: OBlIaJeBaAOT Pa3TUYHBIMU METOJIAMU PEIICHUS
[EJbIX, PAIMOHAJIBHBIX, WPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YpPABHEHHI, HEPABEHCTB M UX cucTeM. [lomydeHHble yMeHUs
WCTIONB3YIOTCS TIPU HUCCIEIOBAaHUM (PYHKIMUA C TMOMOIIBIO TMPOU3BOAHOM, pEIICHUU
MPUKJIAIHBIX 3a/7a4 M 3aJlad Ha HaXOXKJIEHHE HauOOJIBIIMX M HAWUMEHBIIUX 3HAYCHUU
¢byukiuu. JlanHas cojepaTeibHasl JIMHUS BKJIIOYaeT B ceOsi Takke (opMUpOBaHUE
YMEHUN BBIMIOJNHATH Pacu€Thl Mo (opmyiaM, MpeoOpa3oBaHUS IIENBIX, PAIMOHAIBHBIX,
UppalMOHATbHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHI, @ TAKKE BBIPAKECHUI, COACPIKAIINX
cTereHu u yiorapudmel. biarogaps M3ydeHHio anredpandeckoro marepuana IpOUCXOIUT
najabHEeWIlee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIJICHUS YYalTUXCs,
(GhOpMUPYIOTCS HABBIKU JETYKTUBHBIX PACCYXKIACHHUHN, pabOThl C CUMBOJIBHBIMH (POPMaMH,
MPEJCTABIICHUS] 3aKOHOMEPHOCTE M 3aBUCUMOCTE B BHUJE PABEHCTB M HEPABEHCTB.
Anrebpa mnpemiaraer 3(GGEeKTUBHbIE HMHCTPYMEHTBHI IS PEIICHHUS MPAKTUYECKUX M
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€CTECTBEHHO-HAy4YHbIX 3a/1a4, HAIVISIAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa
HAyKH.

CopepxarenpHo-MeTonYecKass JUHUS «DYyHKIIUU U TpadUKU» TECHO MEPErIeTaeTCs C
IPYTUMH JIMHUSIMU Kypca, MOCKOJIbBKY B KaKOM-TO CMBICIE 3aJa€T MOCIEA0BATEIbHOCTD
U3ydeHus: matepuana. V3yueHue CTENneHHOM, MOoKa3aTelbHOM, JOTapudMHUUECKO U
TPUTOHOMETPUUECKUX (YHKIUI, UX CBOMCTB M rpauKoB, UCTIOIB30BAaHUE (YHKIUHN IS
penieHus 3a7a4 U3 Apyrux yd4eOHbIX IPEIMETOB U PeajJbHOM KU3HU TECHO CBSI3aHO Kak C
MaTeMaTUYECKUM aHAJIU30M, TaK M C PELICHHEM YpaBHEHWl W HepaBeHCTB. lIpu sTom
OoJpIIOE  BHUMaHUE yJaeiseTcs (OPMHUPOBAHMIO YMEHMsI BbIpaxaThb (opMyamMu
3aBUCUMOCTH MEXAY pa3IMYHbIMH BEIUYMHAMH, HCCIEIOBATh IMOJIY4YEHHbIE (YHKIIHH,
CTpOUTh MX Tpaduku. Marepuan 3TON cOAEp)KAaTEeIbHON JIMHUM HAlEleH Ha pa3BUTHE
YMEHHMM W HaBBIKOB, NO3BOJSIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B
paznuyHOil ¢dopmMe: aHaNUTHUYECKOW, rpaduueckod u cioBecHoM. Ero wusydenwue
CHOCOOCTBYET Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3al1H, UCIIOJIb30BaHUIO aHAJIOTUN.

ConepxarenpHas nuHus «Hadana mMaTeMaTndecKkoro aHajin3a IMO3BOJISIET CYIIECTBEHHO
paclMpuTh KpPYr Kak MaTEMAaTHYEeCKHWX, TaK MW IMPUKIAJHBIX 3a1a4, JOCTYIHBIX
00y4aroluMcsi, y KOTOPBIX MOSIBIISETCS BO3MOXHOCTb MCCIEA0BATh U CTPOUTH I'padUKH
GyHKUMIA, ONpeNeNsITh UX HauOOJbIINEe M HAaWUMEHbBIIINE 3HAYEHUS, BBIYUCIATH IUIONIAIN
buryp um 00BEMBI TEN, HAXOAUTH CKOPOCTH U YCKOpPEHHs TmpoueccoB. JlaHHas
COJIepKaTeNIbHAs JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOEHHUSI MAaTEMATHYECKUX
MOJIEJIEN pealIbHBIX CUTYyalUH, HAXOKICHUSI HAWIYYLIErO PEIIEHUs B IIPUKIAIHbBIX, B TOM
YHUCJIE COLHUAIBHO-3KOHOMHUYECKUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMH MAaTe€MaTHYECKOIrO
aHaJIM3a COCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-IOTUYECKOTO U KPEATUBHOTO
MBIIUIEHUS, (OPMUPOBAHUIO YMEHUN Paclo3HABATh MPOSBICHUS 3aKOHOB MAaT€MATHKU B
HayKe, TEeXHUKEe W HUcKyccTBe. OOydaromiyecsi y3HAKOT O BBLAAIOUIMXCS pe3yJbTaTax,
MIOJIyYEHHBIX B XOJI€ PA3BUTHUS MATEMATUKH KaK HayKH, U UX aBTOPAX.
ConepxxarenpHO-MeTOAUYECKas JIMHNAA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
AJIEMEHTAM TEOPUHU MHOXKECTB. TEOpETUKO-MHOKECTBEHHBIE TPEACTABICHUS TPOHU3BIBAOT
BEChb KypC IIKOJIBHOW MaTeMaTHKW M MpejaraioT HamOoJjiee YHUBEPCAIbHBIA S3bIK,
OOBEIUHSIONINNA BCE pa3/iesibl MaTEMaTUKU U €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIC
MaTeMaTUYECKUE IUCLHUIUIMHBI B eanHoe 1nenoe. [loatoMy BaXxHO AaTh BO3MOXKHOCTH
IIKOJIbHUKY IOHMMAaTb TEOPETUKO-MHOXXECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMATUKH U
HCIIOJIb30BaTh €r0 JJIs1 BBIPAKEHHSI CBOMX MBICIIEH.

B kypce «AnreOpa n Hayajga MaTEMaTUYECKOTO aHAJIU3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTEMaTHYECKOrO0  MOJEIUPOBAaHUs, KOTOpble MpuU3BaHbl CHOPMHPOBATH HABBIKU
IIOCTPOCHUSI MOJEJNEH PEATbHBIX CUTyalMM, WUCCIEAOBAHUS ITHUX MOJEIEH C MOMOULIBIO
anmapara aiareOpbl M MAaTeMaTHYecKOro aHajliu3a U HWHTEpIpeTaluu MOJyYEHHBIX
pe3yabpTaroB. Takue 3aJaHus BIUIETEHbI B KAK/BIA U3 Pa3/IeNIOB MPOrPAMMBI, TOCKOIbKY
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BEChb MaTepuall Kypca IIMPOKO MCHOJb3YyeTCs JUIsl pelleHrs NpUKIaaHbIX 3anad. [lpu
PELIEHNH pEAbHBIX MPAKTUYECKUX 3a]ad ydyalluecs pa3BUBAIOT HAOI0AaTEIbHOCTD,
YMEHHE HaXOAWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIONb30BaTh AaHAJOTHIO,
0000111aTh U KOHKPETU3UPOBaTh MpobieMy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABHIKOB
pelIeHus] TPUKIAAHBIX 3a/lad OpraHU3yeTCs B IIpollecce M3Y4YeHHUs BCEX TeM Kypca
«Anre0Opa 1 Hayajla MaTeMaTUYECKOTO aHaTTU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4yeOHOM muiaHe Ha M3y4deHHE Kypca ainreOpbl U Hadall MaTeMaTHYECKOro aHah3a Ha
0a30BOM YpOBHE OTBOJIUTCS 2 yaca B Henento B 10 kimacce u 3 yaca B Hegento B 11 kimacce,
BCETO 3a JiBa roja ooydenus — 170 gacos.
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COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciia ¥ BIYMCICHUSA

PanmonanbHeie uncna. OOBIKHOBEHHBIE U JI€CATUYHBIE POOH, MPOLEHThI, OECKOHEYHBIE
nepuoanyecKkue Apodu. Apudmernueckue onepanuud C panUuoOHaJbHBIMU YHCIIAMU,
peoOpa3oBaHus YUCIOBBIX BbIpakeHUH. [IpruMenenue npobeit v MpoLEeHTOB JIsl pELICHUS
IIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOW KU3HHU.

JleiicTBuTenbHBIC uYncia. PaloHangbHBlEe M UppalMOHANbHBIE uncia. Apudmernyeckue
omnepanuu ¢ JCUCTBUTEIBHBIMU 4ucCHaMU. [lpuOnmxkéHHbIE BBIYMCIECHHUSA, NpaBUiIa
OKpPYTJICHHUs, IPUKUIKA U OLICHKA PE3yJIbTaTa BbIYUCICHUN.

Crenenb ¢ nenbiM nokaszatesneMm. CranmapTHas gopma 3amucu JeWCTBUTEIBLHOTO YHUCIIA.
Hcnonb3oBanne mnoaxoAsmieil (opMmbl 3alKMCH JEUCTBUTENBHBIX YHUCEN JUISl pPELIEHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypalibHOM creneHu. JlelctBus ¢ apuMeTudecKUMU
KOpPHSAMH HaTypaJIbHOU CTEIICHHU.

CuHyC, KOCHHYC M TaHTE€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC, APKTAaHTE€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHMs M HEPABEHCTBA

ToxnaecTBa 1 TOXKIAECTBEHHbIE TIPeOOpPa30BaHUSI.

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIbL.

YpaBHeHUE, KOpEHb ypaBHEHU. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeToa MHTEpBAJIOB.
Pemenue neibix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Peuienne TpUroHOMETPUYECKUX YPaBHEHUM.

[IpruMmeHeHne ypaBHEHUN M HEPABEHCTB K PELIEHUIO MATEMATUYECKUX 3a1a4 M 3a7a4 U3
pa3IUYHBIX 00JaCTel HAYKU U peaibHOM KU3HU.

DYyHKIUHN U TPAPUKHU

@dyHkIus, crocoOwl 3aaanus ¢pyHknuu. ['padux dyaknuu. Bzaumuo odpaTHbie QyHKIIIH.
O6nactb onpeneneHus 1 MHOKeCTBO 3HaueHu pynkuuu. Hymu ¢ynkuuun. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC U HEUETHBIEC (DYHKIIUH.

Crenennas (yHKUMS ¢ HATypaJbHBIM M II€JIbIM Toka3areneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS 1-OU CTETICHHU.

Tpuronomerpudeckasi OKpPYKHOCTb, OINpEACIIEHUE TPUTOHOMETPUUECKUX  (YHKIIHI
YUCJIOBOTO apryMEHTA.

Hauvana MmaTeMaTH4ecKOro aHajamnsa

[locimenoBaTenbHOCTH,  CIOCOOBI  3aJaHUS  MOCJIEAOBATEIbHOCTEH.  MOHOTOHHBIE

IIOCJIICAOBATCIIbHOCTH.
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Apudmerndeckass ©W  TeoMeTpuyeckas  mporpeccuu. beckoHewHO  yObIBaromias
reomerpudeckas mporpeccus. CyMma OECKOHEYHO YOBIBAIOMIEH TeOMETPHUECKOU
nporpeccur. @opmyiia CI0XKHBIX NPOLEHTOB. VCMoMb30BaHME MPOTPECCUU ISl PEIICHUS
peanbHbIX 3a]1a4 NIPUKIAJHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, onepanuu HajJ MHOxecTBamu. Jluarpammel Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHO>KECTBEHHOI'O anmnapara JJjisi ONUCAHUS PEAbHBIX MPOLECCOB U SIBIICHUU,
U pElICHUH 3a]]a4 U3 APYTUX yU4eOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KIIACC

YucJia ¥ BBIYMCICHUA

HarypanbHubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

CreneHb ¢ palHOHAIBHBIM TTOKa3zaTeaeM. CBOWMCTBA CTEIICHU.

Jlorapugm ymcna. JlecaTuuHbIE U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMs M HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHUI, COAEPKAIUX JTOrapu(MBbI.

[IpeoOpazoBaHue BbIpaKEHU, COAEPKALUX CTEIIEHH C PAIlMOHAIBHBIM MTOKA3aTeJIEM.
IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHMS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbpl NUHENHBIX ypaBHEHUU. PelleHne NpUKIagHBIX 3a1a4 C MOMOUIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN.

CucteMbl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

IIpruMenenne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a1ay U
3a/1a4y U3 pa3Iu4HbIX 00J1acTel HAYKH U peabHOM KU3HHU.

DOyHkuMu ¥ rpauku

Oyukuusa.  [lepuonunueckne  @yHknuu. IIpoMeXyTkM  MOHOTOHHOCTH  (DYHKIHUU.
Maxkcumymbl 1 MUHUMYMBI pyHKIMH. Haunbosbinee u HauMeHblee 3HaueHne QyHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue (PyHKIIUU, UX CBOMCTBA U IpaUKH.

[TokazaTtenbHas u orapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanue rpadukoB GyHKIHMA 71 pEeIICHUs YPaBHEHUN U IMHEWHBIX CHCTEM.
Ucnonp3oBanne rpadmkoB (YHKIHMA AJI MCCIIENOBAHUS TPOIECCOB U 3aBHCHUMOCTEH,
KOTOpBI€ BO3HUKAIOT MPH PELICHUU 3a]ad U3 JPYIHX yueOHBIX NMPEAMETOB U pealbHON
KU3HU.

Hauvana MmaTeMaTH4ecKOro aHajamnsa

HenpepriBable GpyHKIIMN. MeTo1 MHTEPBAJIOB JJIsl pEIICHHS HEPABEHCTB.

[IpousBognas ¢pynkuu. ['eomerpuueckuil U GU3NYECKUN CMBICIT IPOU3BOIHOM.
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[IpousBoaHbIe 3MeMEHTApHBIX QyHKIHMH. DOpMYIbl HAXOXKIECHUS MPOU3BOIHON CyMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpumeneHne MPoU3BOIHON K UCCIETOBAHUIO (DYHKIMNA HA MOHOTOHHOCTD U SKCTPEMYMBI.
HaxoxneHrne HauboIbIIero 1 HaMMEHbIIET0 3Ha4eHUsI (PYHKIIUN Ha OTPE3KE.
IIppuMeHeHrne NPOM3BOJHOM I HAXOXKACHWS HAWIy4ylIero PEHICHUS B INPUKIATHBIX
3aja4yax, A7 ONpeIeJIeHHs] CKOPOCTH MpOoIecca, 3alaHHOr0 (POPMYIION M rpaUKOM.
[lepBoobOpasnas. Tabmuia nepBooOpa3HBIX.

WuTerpan, ero reoMeTpuyeckuil M (PU3MYECKUil CMBbICI. BblunMcieHue HHTErpana Io
dhopmyne Herorona—JleliOnuIa.
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ININIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydyeOHoro mpenMera «MaremaTtuka» OOJKHO OOECIeUMBaTh JOCTUKEHHE Ha
YPOBHE CpeaHero oouiero oOpa3zoBaHUs CIEAYIOIINUX JIMYHOCTHBIX, METAIPEIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMPOrpaMMbl y4eOHOro mpeamera «MartemaTukay
XapaKTepU3yrTCs:

I'paxxnaHckoe BOCIUTaHUE:

c()OPMHUPOBAHHOCTBIO TPAXKIAAHCKOM TMO3UIMH OOyYaromerocs Kak akKTHBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCUHCKOro O0O0IlecTBa, MPEACTaBICHUEM O MaTEMaTUYECKHX
OCHOBaxX (DYYHKIIMOHHUPOBAHUSI PA3JIMYHBIX CTPYKTYP, SBICHUM, MPOLEIYP T'PAKIAHCKOTO
oOuiecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHHUEM B3aUMOJECWCTBOBATh C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

[TaTrproTryeckoe BOCIIUTAaHHUE:

c(hOpPMHUPOBAHHOCTBIO POCCUMCKON TPaXkKTAHCKON MAEHTUYHOCTH, YBAXKEHUS K IPOLUIOMY U
HACTOAILEMY POCCHUKMCKONM MAaTeMaTUKH, LEHHOCTHBIM OTHOUICHUEM K JIOCTHKECHUIM
POCCUHCKUX MaTEMaTUKOB U POCCUMCKON MaTEMATUYECKOM LIKOJIBI, K UCITOIb30BAHUIO 3TUX
JOCTH)KEHUW B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax SIKOHOMUKHU.
JIyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JIyXOBHBIX LIEHHOCTEH PpOCCHIICKOrO Hapoaa; CcPOpMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUsA, OTUYECKOIO IIOBEICHUSA, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JIOCTW)KCHUN HAYKHM M JEATEIBbHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYUBOIO OYIYIIETO.

DCTETUYECKOE BOCIIUTAHUE:!

OCTETUYECKUM  OTHOLIEHHMEM K MHpPY, BKIIOYas OCTETUKY  MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHHM, PaCCY>KIEHUHN; BOCHPHUUMYHUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

DU3NIECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMaTHYEeCKUE 3HaHUS B HWHTEpecax
3JI0pPOBOTO U 6€30MacHOro 00pasa KM3HU, OTBETCTBEHHOT'O OTHOILLIEHUS K CBOEMY 3/10POBbIO
(3mopoBoe muTaHWe, cOaJaHCHUPOBAHHBIA PEXHUM 3aHATHM M OTIbIXa, PpEryJspHas
(du3nUecKkass akTUBHOCTD); (PU3NYECKOTO COBEPILICHCTBOBAHMS, MPU 3AHITUSIX CIIOPTHUBHO-
03J0OPOBUTENBHOM NESTENBHOCTBIO.

TpynoBoe BociuTaHueE:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOUS;, MHTEPECOM K Pa3iHMyHbIM
chepam mpodecCHOHANBHOM  JESATENIbHOCTH, CBSA3aHHBIM C MaTeMaTHUKOM U  eé
OPUIOKEHUSIMU, YMEHUEM COBEpILATh OCO3HAHHBIM BbIOOp Oynyiiei npodeccuu u

[lokyMeHT co3aaH B 3nekTpoHHon chopme. Ne 221 ot 28.09.2023. UcnonHutens: MNnsizosa IM.O. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 9 n3 18. CtpaHnua cosgaHa: 28.09.2023 16:19 =¥ TATAPCTAH



peain30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHHUIO Ha MPOTSHKECHUH BCEH KHU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTUUYECKUX 3a]1ad MATEMATHYECKOU
HaIpaBJIECHHOCTH.

DKOJIOrM4ecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYyJIbTYpbl, MOHUMAHUEM BIUSHUS COIMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOJTHON U COLMAIBHOM CpPebl, 0OCO3HAHUEM
rJ1I00aJIbHOTO  XapakTepa 3KOJOTHYECKUX MpoO0JieM; OpUEHTAllMEW Ha NPUMEHEHHE
MaTeMaTUYECKUX 3HAHMW I pelleHHus 3aJad B 00JacTH OKpY’Karolled cpeasbl,
IUIAaHUPOBAHUS IOCTYNKOB M OLEHKM MX BO3MOXKHBIX IOCIEACTBUM ISl OKpYXKarouiei
CpeIBl.

LleHHOCTH HAyYHOTO MO3HAHUS:

Cc(OPMUPOBAHHOCTBI0 MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU M OOLIECTBEHHOM MPAKTUKH, IOHUMAHUEM MaTEMaTHUYECKOM HAayKu Kak
cephl YeIOBEUECKOW AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAYMMOCTH JUIsl pa3BUTHUS
LUMBWJIN3AIMKU; OBJIAZJIEHUEM S3bIKOM MAaTE€MaTUKM M MaTeMAaTHUYECKOW KyJIbTYpOl Kak
CpPEICTBOM  TO3HAaHUS  MHpA; TOTOBHOCTBIO  OCYIIECTBISTH  HPOEKTHYIO U
HCCJIEOBATENBCKYIO IEATEIBHOCTD HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeMeTHBIC PE3yJIbTaThl OCBOCHHS IIPOrPaMMbI y4eOHOTO IIpeaMeTa «MareMaTruKay
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMH HO3HAGAMENbHOIMU  OCUCMBUSIMU,
VHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, VHUBEPCANbHbIMU DecyISIMUBHbIMU
Oelcmeusmu.

1) Vuusepcanvnvie noznasamenvuole oeticmsus, obecnevusaiom opmuposarue 6a306vlx
KOCHUMUBHBIX NPOYUECCO8 00VHaowuxcs (0ceoenue memooo8 NO3HAHUSL OKPYHCAIOUIe20
MUpQ; NpuMeHeHue JIOSUHECKUX, UCCIe008amMeNbCKUX onepayuil, yMeHuti pabomams ¢
ungpopmayueii).

bazoBble Jlornueckue NenCTBUS:

¢ BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKU MaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXAY MOHATHAMH, (OPMYIUPOBATh OMNPEIACICHUS ITOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIMK, OCHOBAHUA ISl 000OMICHUS U
CpPaBHCHUS, KPUTCPHH IMPOBOJIMMOIO aHAJIN3a;

e BOCIIPUHUMATh, (POPMYJIUPOBATH M TPEOOPA30OBBIBATH CYXKACHHS: yTBEPAUTCIbHBIC |
OTpHIIaTENIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHEIC,

¢ BBISIBJIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHUBOpEYHs B (pakTax,
JAHHBIX, HAOJIOACHHUAX W YTBEPXKIACHMSX; MpeasiaraTb KPUTCPUH IS  BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;
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e ICJIaTh BBIBOJABI C HMCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JACTYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIIIOUCHHH, YMO3aKITIOUCHHH 110 aHAIIOTHH;

e IPOBOJUTH CAMOCTOSITEIIEHO JTIOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKICHUN (TIPSMBIE U
OT TIPOTHBHOTO), BBICTPAMBATh apTyMEHTALUIO, IPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIE CYXJICHHS U BBIBOIBI,

e BRIOMpaATh CMOCO0 pemieHus y4deOHOW 3amadu (CpaBHHMBATh HECKOJIHKO BapHUAHTOB
perieHus, BeIOMpaTh HanOoJIee MOAXOAIINN C y4ETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KPUTEPHUER).

bazoBble nccnenoBaTenbCKue NeHCTBUSA:

* FICTIOJTH30BAaTh BOTIPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT O3HAHWS; (DOPMYITHPOBAThH
BOIPOCHI, (PUKCUPYIONIHE MTPOTHBOPEUHE, MPOOJIEMy, YCTaHABIMBAThL UCKOMOE U JaHHOE,
(dhopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIUIO, MHCHHE,

e IPOBOJUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIIEIOBAHUE T10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTudeckoro oOOBeKTa, sBJCHUS, IIpoliecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSMU, TIPOIIECCAMU;

e CAMOCTOSATEITHLHO (POPMYITHPOBATH 0OOOIIEHUS U BBIBOJIBI 110 PE3YJIBTATaM MPOBEIEHHOTO
HaOMIOACHUS, WCCIEAOBAaHUS, OICHWBATh JOCTOBEPHOCTh TOJYyYEHHBIX PE3YJIbTAaTOB,
BBIBOJOB U 000OIIICHHUI;

e IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOLIECCa, & TAKXKE BBIIBUTAThH MPEATIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Paborta ¢ nundopmariuei:

e BBISIBJISIT ACUIIMTH HHPOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOIIPOC U TS
pElIeHUs 3a1a4H;

eBBIOUpaTh HMHPOPMAIMIO H3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATHU3UPOBATh M HWHTEPIPETHPOBATH HH(POPMAIMIO Pa3IUYHBIX BHUAOB U (GopMm
MIPEICTABIICHHS;

e CTPYKTYpHpOBaTh  MH(MOpMAIUIO, TPEACTaBIITH €€ B  paslIuyHbiX  (opmax,
WJUTIOCTPUPOBATH TpapruecK;

¢ OIICHWBATh HAAEKHOCTh HWH(POpPMAIMM IO CaMOCTOATEIHLHO C(HOPMYIUPOBAHHBIM
KPUTCPHSIM.

2) VHusepcanvhvie KOMMYyHUKamueHbvle Oeticmsus, 0becneuusarom c@hopmMuposaHHOCb
COYUALHBIX HABBIKOE 00YYAIOUUXCA.

Obwenue:

e BOCTIPUHUMATh W (POPMYJIUPOBATH CYKJCHUS B COOTBETCTBHUU C YCIOBUSMH W IEIIMU
0OIIEeHUS; ICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B YCTHBIX M ITMCHbMEHHBIX
TEKCTaX, J1aBaTh TMOSICHEHHUS IO XOJy PEIICHUs 3aJadl, KOMMEHTHPOBATh MOJIYYCHHBIN
pe3ynbTar;

eB X0JI¢ OOCYXXJIEHUS 3a]laBaTh BOMPOCHI MO CYIIECTBY OOCYKJTa€MOM TEMBbI, TPOOIEMBI,
pelraeMoil 3a1a4um, BbICKA3bIBATh WJIEH, HAICJICHHbIC HA TMOWCK PEIICHUS; COMOCTaBISATh
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CBOM CYXKICHHS C CYXICHUSIMH APYTUX YYACTHUKOB JMajora, oOHapyXUBaTh pazandue U
CXOACTBO TIO3MIMIA; B KOPpeKTHOW (opme (opMyanpoBaTh pa3HOTIACHUS, CBOU
BO3PAXKEHUS;

e IPEJICTABIIATh PE3YJbTAThl PELICHUS 3aJadd, DKCIIEPUMEHTA, UCCIEHOBAHUS, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C Y4YETOM 3aJad NPE3CHTALUU U
0COOEHHOCTEN ayJUTOPHUH.

CoTpyAHUYECTBO:

e [IOHUMAaTh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIUBUAYAIbHONU pabOThI IPU
pelIeHnr Y4YeOHBIX 3a/ay; NPUHUMATh LI€JIb COBMECTHOH JEATENbHOCTH, IMJIAHUPOBATh
OpraHM3allMl0 COBMECTHOM paboThl, paclpenensTh BUABI padoOT, JI0roBapUBaThCH,
00CyX1aTh MPOLECC U Pe3ybTaT pabOThl; 00001IaTh MHEHUSI HECKOJIBKHX JIHOEH;

e Y4aCTBOBAaTh B IPYMIOBBIX (hopmax paboThl (0OCYKIeHUSA, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YacTh Pa0OTHl U KOOPAUHUPOBATH CBOU JEUCTBHUS C
APYTMMHU 4YJI€HaMU KOMaH/bl; OLEHMBATh KAYECTBO CBOErO BKJaJa B OOLIUI MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamuensvie oeiicmsus, odecneuusarom Qopmuposanue CMvlClo8bixX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELICHUs 3a/layd, BbIOMpaTh CIOCOO pelIeHUs C Y4ETOM
UMEIOIIUXCA  PECypcoB W  COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb:

e BJIQJIETh HaBbIKAMU MO3HABATEIHLHOM pehIeKCUN KaK OCO3HAHUS COBEPIIIAEMbIX JEeHCTBUN
U MBICIUTENbHBIX MPOIECCOB, UX PE3YyJIbTaTOB; BIAAETh CHOCOOAMM CAMOIPOBEPKHU,
CaMOKOHTPOJISl IPOLECCa U pe3yJibTaTa PEelIeHHs] MaTeMaTHYeCKOM 3a1auu;

e IPEJIBUJIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHMKHYTh MpPHU PEIICHUH 33]a4l, BHOCUTH
KOPPEKTHUBBI B JESATEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa LIEJIA M YCIOBUSM, OOBIACHITH HNPUUUHBI
JOCTHXKEHUS WJIM HEJOCTHXKEHUS pPe3yJIbTaTOB AESATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoeHme yueOHOTO Kypca «AnredOpa M Havajla MaTeMaTHYECKOro aHAJIM3a» Ha YPOBHE
cpemHero o0miero oOpa3oBaHUS JOJDKHO OOECMeYrBaTh JOCTIDKCHHUE —CIEAYIOIINX
IPEIMETHBIX 00Pa30BaTEIbHBIX PE3y/IbTATOB:

10 KJIACC
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Yucia v BbIYUCTICHUS

OnepupoBaTh MOHATHUSIMU: PAlMOHATIBLHOE U JCHUCTBUTEIIBHOE YHUCJIO, OOBIKHOBEHHAs U
NECATUYHAS IPOOb, MPOLICHTHI.

BoinonssaTs apudMeTryeckue onepaluy ¢ paiMoHaIbHBIMU U IEHCTBUTEIbHBIMU YUCIIAMH.
BoinonaaTe npuOIMKEHHBIE BBIYUCICHUS, HCIONB3Ys MpaBWia OKPYTJICHUS, IeiaTh
MPUKUAKY U OLICHKY PE3yIbTaTa BIYUCICHUM.

OmnepupoBaTh MOHATUSMU: CTETIEHb C IENIBIM TOKa3aTeleM; CTaHAapTHas (opMa 3amucH
JNEUCTBUTEIBHOTO YHCIJIA, KOPEHb HATYpaJbHOM CTENEHU; HCIOJIb30BaTh MOAXOASIIYIO
dbopMmy 3amMcu JEHCTBUTENBHBIX YHCEN JUIsl pelIeHUs MPAaKTUYECKUX 3a1ad U
PEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC Y TAHT€HC MTPOU3BOJIBHOTO YTIJIa; UCIIOJIb30BaTh
3aMKCh NPOU3BOJIBLHOTO yIia Yepe3 00paTHbIE TPUTOHOMETPUYECKUE (DYHKIIHUH.
YpaBHeHMs M HEPABEHCTBA

OnepupoBaTh NOHATUSMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIOE, PALIMOHAIILHOE,
MppalMOHAIbHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;
Beimonuate  npeoOpa3zoBaHWs ~ TPUTOHOMETPUYECKMX  BBIp@XXEHUW M peliaTh
TPUTOHOMETPUYECKUE YPABHECHUSI.

BoinonasaTe npeoOpazoBaHus LETbIX, PAMOHANIBHBIX U UPPALMOHATBHBIX BBIPAKEHUNU U
pelmaTh OCHOBHBIE THIBI LEJbIX, PAMOHATIBHBIX W UPPALMOHAIBHBIX YPABHEHUU U
HEPABEHCTB.

[IpuMeHsTh ypaBHEHHUSI U HEPABEHCTBA JIJIsl PEIIEHUs MaTeMaTUYeCKUX 3ajlad U 3a7a4d U3
pPa3IUYHBIX 00JACTEN HAYKH U PeaTbHOM KU3HU.

MopenvupoBaTh pealibHbIE CHUTyallUM Ha S3bIKE€ aireOpbl, COCTABISTh BBIPAKEHUS,
YpaBHEHMS, HEPABEHCTBA IO YCJIOBUIO 3aJadyM, HCCIEI0BATh IMOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAHUEM allapara ajreopsbl.

DOyHkuMU ¥ rpapuku

OnepupoBath MOHATUSAMU: DYHKIIHS, CIOCOOBI 3a7aHus (YHKIIMU, 00JIACTh ONPEACIICHUS U
MHOKECTBO 3HAYCHUH (QyHKIIUHU, Tpaduk GyHKIIUHA, B3AUMHO 00paTHbIEC (DYHKIIUH.
OnepupoBaTh NOHATUAMU: YETHOCTh M HEUETHOCTD (DYHKIIUU, HYJIU (DYHKIIUU, TPOMEKYTKHU
3HAKOIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 1715 pellieHUs YpaBHEHU.

Ctpouth u unutarth rpaduku JUHEHHON (YHKIIMH, KBAAPATHUYHON (YHKIIMH, CTCTICHHOU
(GYHKIMH C TIETBIM ITOKa3aTesIeM.

Ucnonb3oBath rpaduku GyHKIUN JJ1s UCCIIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH TpHU
pelIeHnH 3a1a4 U3 IPYTruX YYeOHBIX MPEIMETOB U pealibHOM KU3HU; BEIpakaTh (popMyIaMu
3aBUCHUMOCTH MEXAY BEJIMUYMHAMMU.

Hauana MaTeMaTH4ecKOro aHajan3a

OnepupoBath MOHSATHUSMHU: TOCIEAOBATEIHLHOCTh, apu(dMeTHueckass U reoMeTphuecKas

IMpOTrpeCCun.
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OmnepupoBaTh MOHATUAMU: OECKOHEYHO yObIBaIOIIasi TeOMETpUYECKasi MPOrpeccus, CyMMma
0ecKOHEYHO yOBIBAIOIIEH reOMETPUUECKON POTPECCHH.

3azaBaTh MOCIEA0BATEIBHOCTH PA3JINYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOTPECCUM ISl PELIEHUS PEabHBIX
3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh NOHATUSMH: MHOYKECTBO, OI€pAllU HaJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMMCAHUS PEaJbHBIX MPOLIECCOB
U SIBJICHUM, TIPY PELLIEHUH 3a7a4 U3 APYTUX YUEOHBIX IPEIMETOB.

OnepupoBath NOHATUSAMH: OIIPENEIICHNE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KITACC

Yuciia u BBIYMCTICHUS

OnepupoBaTh MNOHATHAMHU: HATYpPaJbHOE, IEJIOE YHUCIO; HCIOJIb30BATh IPHU3HAKU
JEJIMMOCTH LIEJIBIX YUCEIL, PA3JIOKEHUE YMCIIA HA IIPOCTHIE MHOXKHUTEIN JIJISl pELIEHUS 3aa4.
OnepupoBaTh MOHATUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBarh NOHATUAMH: JIOTApU(DM YncHa, IECATUYHBIE U HATYPAJIbHBIE JIOTapU(PMBI.
YpaBHeHMs U HEPABEHCTBA

[IpumeHsiTh cBOMCTBAa CTENEHM JJisi NPeoOpa3OBaHUs BBIPAKEHUI; ONEPUPOBATH
MOHATUSIMU: TI0KAa3aTEJIbHOE YPAaBHEHHE M HEPABEHCTBO; pEIIATh OCHOBHBIE THIIbI
IIOKa3aTeJIbHbIX YPAaBHEHU U HEPABEHCTB.

BoinonHaTe mpeoOpa3oBaHus BBIPAXKEHUHM, COAEpKAIIMX Jorapu@Mbl; ONEpUpPOBATH
MOHATUSAMU: JIOTapU(PMUUYECKOE ypaBHEHHME M HEPABEHCTBO; pELIaTh OCHOBHBIE THIIBI
Jorapu(pmMUUECKUX YpaBHEHUM U HEPABEHCTB.

Haxonuts pemenus NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUAMU: CUCTEMA JIMHEWMHBIX YPABHEHHUU M €€ pelIeHue; UCIOIb30BaTh
CUCTEMY JIMHEWHBIX YPaBHEHUH AJI pEIICHUS] TPAKTUYECKUX 3a/]1a4.

HaxoauTe peueHns npoCcTelnx CUCTEM U COBOKYITHOCTEN PAallMOHAJIBHBIX YPABHEHUN U
HEPaBEHCTB.

MonennpoBaTh peanbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBJISTh BBIPAKEHUS,
YpaBHEHMS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 3aJlayd, MCCIEAOBATh MOCTPOCHHBIC
MOJIEJIU C UCIIOJIb30BAaHUEM arapara ajreopsl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATHSMH: MEpUOAUYECKass (DYHKIHA, TPOMEKYTKH MOHOTOHHOCTH
GyHKIHMH, TOYKH SKCTpeMyMma (PYHKITUU, HauOoJIbIllee M HaUMEHbIIee 3HauYeHUsT QyHKIIUN
Ha MPOMEKYTKE; UCIOIb30BATh UX JJIsl UCCIIEI0BAHUS (PYHKIUH, 3aJaHHON TpaduKOM.
OnepupoBarh  MOHATUSAMU:  TIpapUKA  TOKa3aTelbHOM,  JorapudMuUecko  u
TPUTOHOMETPUUECKUX (GYHKIUI; H300pakaTb KX Ha KOOPAMHATHOM IJIOCKOCTH U
MCIIOJIB30BAaTh JJI PELICHUS] YPABHEHHU U HEPABEHCTB.
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N300paxaTh Ha KOOPIMHATHOW IUJIOCKOCTH TpapuKd JHUHEWHBIX YpaBHEHHH U
HCIIOJIb30BaTh UX IS PEIICHUS] CUCTEMBI TMHEHHBIX YPABHEHUN.

Hcnonp3oBath rpaduku (YHKIHMA IS MCCIEAOBAHUSA IMPOLECCOB U 3aBUCUMOCTEH W3
APYTUX Y4EOHBIX JUCLMILINH.

Hayana mareMaTH4eCKOr0 aHAJIN3A

OmnepupoBaTh NOHATUAMU: HEMPEPBIBHAS QYHKIUS; TPOU3BOAHAS (DYHKIIMHU; UCTIOIH30BATh
reOMEeTpUUYECKUN U GU3NYECKUIN CMBICI POU3BOIHOM JIJIsl pEIIeHUS 3a/1ad.

HaxoauTe mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKLIMHA, BBIYMCIATH MPOU3BOJHBIE CYMMBI,
IPOU3BEJICHUS, YACTHOTO (PYHKLIUH.

Hcnonp30BaTh MPOM3BOJHYIO JUISL MCCIEAOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSATH PE3YJIbTATHI UCCIETOBAHMS K TOCTPOEHUIO TPAPHUKOB.
Hcnonp30BaTh NpOU3BOAHYIO I HAXOKJICHHSI HAWIYYILIETO PELICHUs] B MPUKIAIHBIX, B
TOM YHCJIE COLUATIbHO-DKOHOMUYECKUX, 3a7a4ax.

OnepupoBarh MOHATHAMH: MEepBOOOpa3Has M MHTErpaji; MOHUMATh F€OMETPUUYECKUN U
(U3MYECKUI CMBICI MHTErpaja.

Haxonuthe nepBooOpa3Hbie AeMEHTapHbIX (YHKIHIA; BBIYUCIATh UHTErpal 1mno Gopmyiie
Herotona—Jleitonuna.

Pemarp npukiagHbie 3a1a4l, B TOM YKCJIE COLUAIBbHO-3KOHOMUYECKOTO U (PU3HUECKOTO
XapakrTepa, CpeACTBAMU MAaTEMAaTUYECKOIO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpaMMsbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHoOXkecTBa pallMOHAJIBHBIX U
1 JICHCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1
YpPaBHEHUS U HEPABEHCTBA
) Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
[0Ka3areyieM
3 Apudmernueckuii KOpeHb N—Oi CTETICHH. 13 1
HppaunoHaiibHble YpaBHEHUS U HEPABEHCTBA
DopMyiibl
4 TpUroHoMeTpuu. Tpuronomerpuyeckue 22 1
YpaBHEHUSA
5 ITocnenoBaTeabHOCTH U IIPOrPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 3 |
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypeni
Crenensb ¢ pallMOHAIBHBIM [10KA3aTEJIEM.
1 [TokazarenpHas ¢pynkums. [lokazarensHbie 12 1
YpPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKIHS.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuueckue 9 1
HEpPaBEHCTBA
4 [TpousBognas. [IpumeHeHre Npou3BOIHON 24 1
5 WHterpai u ero npuMeHeHus 9
6 Cucrembl ypaBHEHUI 12 1
7 HarypainbHble u niensle yucia 6
2 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 13 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

AnreOpa u Hauana MaTeMaTudyeckoro ananusa. 10 kmacc: yue0. ais
o01eo0pa3oBar. yupexkaeHuit: 6a3oBbiid u npodui. yposau / [C.M.
Hukonsckuii, M. K. Ilotanos, H.H.Pemernukos, A.B.IlleBkuH].- 8-¢ u3m. -

M.:ITpocsemieHue

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
AnreOpa v HadaJla MaTeMaTUYECKOTo aHaau3a. J{u1akTHaecKrue MaTepuabl.
10 knacc: yue0. mis o01eo0pa3oBar. yUpekIeHU: 0a30BbIA U YTIIyOI.

ypoBuu / M.K.ITotanos, A.B.IlleBkun.- 10-e u3xa. - M.:IIpocBenienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
bu6mmoreka IJOK
prosv.ru
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