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HOACHUTEJBHASA 3AITUCKA

[Iporpamma mo ajnreOpe W HayajgaM MaTEMaTUYECKOIO aHajiu3a Ha YPOBHE
cpeaHero ooOmiero obOpa3zoBanusi noarotoBieHa Ha ocHoBe PI'OC COO (Ilpuxas
Munnpocsemenusi Poccun ot 17.05.2012 t Ne 413 ¢ usmenenusimu ot 12.08.2022
[Tpukaz Ne 732, ®OIT COO, yrBepxknéunoi IIpukazom Munnpocsemenus Poccun ot
18.05.2023 Ne371, Konuenmuu pa3BUTHS MaTEeMaTHYECKOro O0pa3oBaHUs B
Poccuiickoit deneparun (yTBepkaeHa pacrnopsbkeHueMm [IpaBurtenbctBa Poccuiickoit
Odeneparuu ot 24 aexabps 2013 r. N 2506-p), denepanbHOit paboueil mporpaMMbl
BOCIIUTAHUS, C Y4YETOM paclpelesiEHHbIX MO KiaccaMm MpOBEpsSEeMbIX TpeOOBaHUU K
pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTENIbHOW MPOrpaMMBbl CPEIHETO OOIEero
o0pa3oBaHUs.

PabGouass mporpamMma ydeOHOro Kypca «Airedpa M Hayala MaTeMaTH4YEeCKOTrO
aHanu3a» 6a30BOro ypoBHs Jiisi ooyuaromuxcs 10 —11 kimaccoB pazpaboTaHa Ha OCHOBE
®enepanbHOr0 TOCYAapCTBEHHOrO 00pa30BATENBbHOTO CTAaHAApTa CPEIHEro OOIIEero
0o0pa3oBaHUs, C Y4YE€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy 00pa30BaHUIO, U TPAAMIIMN pOCCUIMCKOTO oOpa3oBaHus. Peanuzanus
MpOTrpaMMbl 0OECIIEUYNBAET OBJIAJICHUE KIIOUYEBBIMH KOMIIETCHIIUSIMU, COCTABIISIIOIIIUMHU
OCHOBY JJI1 CaMOpa3BUTHS M  HENPEPBIBHOTO  00pa3oBaHUs, ILEJIOCTHOCTb
OOIIIEKYJIbTYPHOTO,  JIMYHOCTHOTO M  [O3HABATEJIIBHOTO  Pa3BUTHUS  JIMYHOCTHU
00yJaroImxcs.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havalla MaTeMaTHUYECKOTO aHAJIM3a» SIBISETCS OIHUM U3
HanOoJiee 3HAYMMBIX B IIPOrpaMMe CTapIei MIKOJIbI, MTOCKOJBKY, C OJHON CTOPOHBI, OH
obecrieuynBaeT MHCTPYMEHTAJIBHYIO 0a3y Il M3y4YCHHUS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C APYroil CTOPOHBI, (pOpMHpYyeT JIOTHYECKOEe M aOCTPAKTHOE MBIIIJICHHE
yJaluxcsi Ha YypOBHE, HEOOXOIMMOM JUIi OCBOCHHS KypCOB HMH(MOPMATHKH,
00IIIeCTBO3HAHMS, HCTOPHH, CIIOBECHOCTH. B pamkax JgaHHOTO Kypca ydariuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMCHHOW HAyKH, KOTOpas (GopMynIupyeT
CBOM JIOCTHKEHUS B MaTeMaTHudeckon popme.

Kypc anreOpel m Hayanm MaTeMaTHYECKOTO aHAIW3a 3aKjIaJbIBa€T OCHOBY IS
YCIENTHOTO OBJAACHUS 3aKOHaMH (DU3UKH, XMMHUHU, OWOJIOTHH, MOHUMAHUS OCHOBHBIX
TEHJCHIIUH SKOHOMHKH W OOIIECTBEHHOW J>XWU3HM, ITO3BOJISICT OPHUCHTHUPOBATHCS B
COBPEMCHHBIX MU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIh30BaTh UX
B IIOBCCIHCBHOM JXM3HU. B Toke Bpems oBlajgeHHEe aOCTPAKTHBIMH M JIOTHYCCKHU
CTPOTUMH  MATEMAaTUYECKUMH KOHCTPYKIUSAMH  pa3BUBAET yMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HICTHHHOCTD YTBEP KICHHUSI, HCTIOJIB30BaTh 0000IIEHUE
M KOHKpETH3alHio, a0CTparupoBaHWE U AaHAJIOTHUIO, (POPMUPYET KpeaTUBHOE U
KpUTHYECKOE MbINIUIeHne. B Xome wu3yueHus anreOpbl W Haydal MaTEeMaTHYECKOTO
aHaJM3a B CTapIled IIKOJIE yYaluecs MOJydaroT HOBBIM OIMBIT PEIICHHS MPUKIATHBIX
3a/1a4, CaMOCTOSITEIHHOTO TTOCTPOEHUSI MAaTEMAaTUHIECKUX MOJIEJICH PeaIbHBIX CUTYyaIuil
¥ MHTEPIIPETAIIUN TIOJYYCHHBIX PEIICHUH, 3HAKOMSATCS C MPUMEpaMH MaTEMaTHICCKUX
3aKOHOMEPHOCTEH B TMpUpoOJe, Hayke HM B HCKYCCTBE, C  BBIIAOIIMMUCS
MaTEMaTHYSCKUMH OTKPHITUSIMHU U UX aBTOpPaMH.



Kypc oOnamaer 3Ha4MTENbHBIM BOCHUTATENBHBIM MOTEHLMAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4ueOHbI MaTepuan, CIOCOOCTBYIOMIMKA (HOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS, Tak M dYepe3 CHeHUuPUKYy Yy4eOHOH NeATeIbHOCTH,
TpeOYIOIIEH CaMOCTOSTENbHOCTH, AKKYPAaTHOCTH, MHPOAOJDKUTEIBHOW KOHILIEHTpALUU
BHUMAaHHUsI U OTBETCTBEHHOCTH 32 ITOJYyYECHHBIA PE3YJIbTAT.

B ocHoBe MeTonMku 00ydyeHUs aireOpe M HayajlaM MaTeMaTHUYeCKOro aHaiu3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHHUS.

CrpykTypa Kypca «Anredpa M Hayajla MaTeéMaTH4YECKOIO AaHau3a» BKIIIOYAET
CIIENYIOINE COJEP/KATEIBbHO-METOANYECKAE JIMHUM: «Yucna W BBIUKCICHUNY,
«DyHKIMU U rpapuKn», «YpaBHEHUS U HEpaBeHCTBa», «Hawana mMaTemarmueckoro
aHanu3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKUE
JIMHUM U3Y4alOTCs HA IPOTSHKEHUU JIBYX JIET 00YUYEHHs B CTapLIe IIKOJIE, €ECTECTBEHHO
JOMOJHASA APYr JIpyra M IOCTEIIEHHO HACBIASACh HOBBIMM TEMAaMH M pasJeiaMu.
JlaHHBIA KypC SIBISETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIUHSET B ce0€ copepx aHue
HECKOJIbKMX MaTEMaTUYECKUX TUCLUUILUIMH: alredpa, TPUrOHOMETPUS, MaTEMaTHUYECKUI
aHaju3, Teopus MHOXKECTB U Ap. [lo Mepe Toro kak yvamiuecs OBIaJeBalOT BCE Ooee
IIMPOKUM MaTEMaTUYECKUM allapaToM, y HUX IOCJIEA0BaTebHO (opmMupyerca u
COBEPULIEHCTBYETCSI YMEHHUE CTPOUTH MATEMAaTUYECKYH0 MOJENb PEajbHOW CUTYalluH,
NPUMEHATh 3HAHUS, MOJIyYEHHbIE B Kypce «AinreOpa M Hayajga MaTeMaTUYECKOTO
aHaJIM3a», JUIsl PEIIEHUS CaMOCTOSTEIbHO C(HOPMYJIMPOBAHHON MaTeMaTU4eCKOU
3a/1a4y, a 3aTEM UHTEPIPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

CopnepxarenpHo-MeTOAMYECKAss JUHUSA «Yucaa W BBIUMCICHUS» 3aBEpLIACT
(opMupOBaHHE HaBBIKOB HCIOJB30BaHUS JACHCTBUTEIBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW ImKoie. B crapmieil mkoire ocoboe BHUMaHHUE YIEISIETCS
(OpMUPOBAaHHIO TPOYHBIX BBIYUCIMTENBHBIX HABBIKOB, BKJIIOYAIOMIUX B ce0s
UCIIOJIb30BAaHUE PA3MUYHBIX (OpPM  3allUCU  JACUCTBUTEIBHOTO YHUCHA, YMEHHE
PAlMOHAIIBHO BBINIOJHATH IEUCTBUA C HUMU, A€JaTh NMPUKUAKY, OLICHUBATH PE3yJbTaT.
OOyuaromyecs TMOJAY4YalOT HAaBbIKA MNPUONMKEHHBIX BBIYMCICHUN, BBITOJIHEHUS
JNEUCTBUM C YHMCIAMM, 3alUCAHHBIMU B CTaHJAPTHOW (opme, MCIOJIb30BaHUS
MAaTeMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHHM.

JIuHna «YpaBHEHHsI W HEPABEHCTBA» PEAIM3YETCA Ha IMPOTSIKEHUU BCETO
oOy4yeHHsi B cCTapuiedl IIKOJie, TMOCKOJbKY B KaXIOM pasliele MporpaMMbl
MPEeIyCMOTPEHO pEILIEHWE COOTBETCTBYIOIIMX 3amad. (OOywarouiyecs OBJIAJACBAIOT
pazIMYHBIMM ~ METOJAAMHU  PELIEHUs UENbIX, PAaUUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTAPUPMUUECKIX U TPUTOHOMETPUUECKUX YpaBHEHUI, HEPABEHCTB U
ux cucrteM. [lomydyeHHble YMEHHUS HCIOJB3YIOTCA TPU HUCCIECIOBAHUM (PYHKIUH C
IIOMOILBIO MPOU3BOJHOM, PELICHWH NPHUKIAJHBIX 3aJad M 3aJad Ha HaXOXKICHUE
HauOOJBIINX M HAaMMEHbIIUX 3HaueHuUW ¢(yHKuuu. JlaHHas coaep:KaTenbHasi JHHUS
BKJIFOYAET B ce0s Takke (POpMUpPOBAHUE YMEHUHN BBIMOIHATH PAcUYEThl MO GopMyiam,
npeoOpa3oBaHus IEJbIX, PalMOHATbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIPAKEHUM, a TaKXKe BBIPAKEHUM, COAEpKalMX CTeneHu u jorapudmel. braromaps
U3YYEHHUIO  areOpanyeckoro Marepualia MpPOUCXOIUT  JajbHEHIIee pa3BUTHE
AITOPUTMHYECKOT0 U aOCTPAKTHOIO MBIIUICHUS Yydaluxcs, (GOPMUPYIOTCS HaBBIKU
JIENyKTUBHBIX PACCYXJIEHUH, pabOThl C CUMBOJIBHBIMH (OpMamH, IpenCTaBICHUS



3aKOHOMEpPHOCTEH M 3aBUCHUMOCTE B BHUJIE PABEHCTB W HEPABEHCTB. Anreodpa
npemiaraeT 3QGeKTUBHBIC MHCTPYMEHTHI IS PEIICHHS MPAKTHYECKUX U €CTECTBEHHO-
Hay4HBIX 3aJa4, HArJIsiTHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK A3bIKa HAYKHU.

ConepxarenpbHo-MeToANMYeCcKass JHHUSA  «DyHKIMUM U TpadUKU»  TECHO
NeperieTaeTcsl ¢ APYTMMH JIMHUSIMU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3adacT
MOCJIEA0BATEILHOCTh M3yUYEHUsI MaTepuana. M3yueHuwe CTENeHHOW, MOoKa3aTelbHOM,
norapuMUUECKOd M TPUTOHOMETPUUYECKHX (YHKIMM, WX CBOHCTB M T'pauUKOB,
UCIOJIb30BaHUE (YHKUMU I pElIeHHs 3a7ad W3 JPYTruX Y4YEOHBIX TMPEIMETOB H
peanbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUYECKUM aHAIM30M, TaK U C pelIeHUEM
ypaBHeHUI U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yienseTcss (GOopMUpOBaAHHUIO
yMEHUSI BbIpaXKaThb (GopMyJaMu 3aBUCHUMOCTH MEXIy pa3IMYHbIMH BeJIMYMHAMU,
UCCJIeIOBATh TMOJY4YeHHble (QYHKIMU, CTPOUTh UX Tpaduku. Martepuan 3Toil
COJICpKATENIbHOW JIMHUM HAlleJIEH HAa pPa3BUTHE YMEHUW U HABBIKOB, IMO3BOJISIOIINX
BBIpaXaTh 3aBUCUMOCTH MEXAY BEJIMUYMHAMHU B Pa3MyHON (dopme: aHAIUTHYECKOMH,
rpaduueckoil u cinoBecHOU. Ero n3yueHnue crnocoOCTBYET Pa3BUTHIO aJrOPUTMUUYECKOTO
MBIIUIEHUS, CIIOCOOHOCTH K 00O0OIIEHUIO U KOHKPETU3AIH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas JuHUS «Hawyana MareMaTHYeCcKOro aHaiu3a» IO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYr KakK MaTeMaTH4YECKHX, TaK M MPHUKIAJHBIX 3ajad,
JOCTYMHBIX OOy4YarouuMcsi, y KOTOPBIX TMOSBISETCS BO3MOXKHOCTh HCCJIEAOBATH U
CTpOUTh Ipaguku (QPYHKIUH, ONpeAessTh UX HauOOJbIINEe W HAUMEHbBIINE 3HAUYCHHUS,
BBIUHUCIIATh IUIOMAAU (QUryp U OOBEMBI Tell, HAXOJIUTb CKOPOCTH M YCKOPEHHUS
nporeccoB. JlaHHasg coaepKaTenbHas JMUHUA OTKPBIBAET HOBBIE BO3MOYKHOCTHU
MOCTPOCHUSI MATEMAaTHYECKUX MOJIETIEH PEAIbHBIX CUTYalMi, HAXOXIEHUS HAWITYYIIEro
pelieHusT B NPHUKIAAHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKUX, 3aJlayax.
3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHallu3a CHOCOOCTBYET Pa3BUTHIO
abCcTpakTHOTO, (POPMATBHO-TIOTUYECKOTO UM KPEATUBHOTO MBINLICHUS, (HOPMHUPOBAHUIO
YMEHHMI pacro3HaBaTh TMPOSIBIICHUS 3aKOHOB MATEMaTUKUM B HayKe, TEXHUKE W
nckycctBe. OOyyaromuecs: y3HatOT O BBIJAIOIMIMUXCS pe3ysibTaTaxX, MOJyYeHHBIX B XOJI€
pa3BUTHSI MAaTEMATUKHU KaK HayKH, U KX aBTOpax.

ConepxaTenpHO-MeTOANYECKasT JMHUS «MHOXeCTBa M JIOTUKa» B OCHOBHOM
MOCBSIIIICHA AJIEMEHTaM TEOPUH MHOECTB. TeopeTuKo-MHOKECTBEHHBIE
MPEJCTABIICHUS] TPOHMU3BIBAIOT BECh KypPC WIKOJIBHOM MaTeMAaTHMKU W Mpejiararot
HanOoJsiee yYHUBEPCAIBbHBINA $3bIK, OOBEAMHSIIONIMI BCE pa3delibl MaTEeMaTUKU U €€
MPUJIOKEHUH, OHU CBSI3BIBAIOT PAa3HbIE MATEMATUUECKUE NUCIUIUIMHBI B €IMHOE 1ETI0E.
[TosToMy BaxHO J1aTh  BO3MOXHOCTb  IIKOJIBHUKY IOHHMaThb  TEOPETUKO-
MHO>KE€CTBEHHBIN A3bIK COBPEMEHHON MAaTEeMaTUKHU U UCIOJIb30BaTh €T0 ISl BHIPAKEHUS
CBOMX MBICJIEH.

B kypce «Anrebpa u Hayajma MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaKkKe
OCHOBBl MAaTEMaTHYECKOTO MOJICTUPOBAHMS, KOTOpPhIE MPHU3BaHBI CHOPMUPOBATH
HaBBIKU TMOCTPOEHUS MOJIEJEH peasibHbIX CHUTYallMi, UCCIICIOBAHUS 3THUX MOJENIEH ¢
MOMOIIIBIO  alapara ajireOpbl W MaTEeMAaTHYECKOrOo aHaiu3a W HWHTEpIpeTaluu
MOJIyYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUICTEHbI B KaXIbId W3 pa3/eiioB
pOrpaMMbl, MOCKOJIBKY BECh MaTepHal Kypca IMIMPOKO HCHOJIB3YETCS ISl PEIICHUs
OpuKIaaHbIX 3anad. [lpu pemieHuM peanabHBIX MNPAKTUUYECKUX 3a/ad  yyalluecs



pa3BUBAIOT HaOJI01aTeIbHOCTD, yMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIOJB30BaTh AHAJIOTHIO, 0000maTh U  KOHKPETU3UPOBATH
npobsieMy. JlesTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHHS MPHUKJIAIHBIX 3a7a4
OpraHu3yercs B MpOLEcce M3y4YEeHHs] BceX TeM Kypca «Auredpa W Hayana
MaTeMaTUYECKOrO aHaJInu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1uTaHe Ha M3ydeHHE Kypca alreOphbl M HaYaJl MAaTEMAaTHYEeCKOTO aHaIM3a Ha
0a30BOM ypOBHE OTBOJIUTCS 2 4daca B Hememo B 10 kimacce u 3 gaca B Hepenmo B 11
KJ1acce, BCero 3a jiBa rojia ooyuenusi — 170 gacos.



COJAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucia ¥ BIYMCICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE U JACCSATUYHBIE JApOOU, TMPOIICHTHI,
OeCcKOHEUYHbIE TIEPUOANUECKUE IPOoOH. AprpMETHUECKUE OTNepalliu C PallMOHATEHBIMU
YHClIaMu, IPeoOpa30BaHMsI YUCIOBBIX BhIpaxeHuil. [IpuMmenenue npoOeit u MpoLeHTOB
JUISL PELIEHUS TPUKIIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUU U PEAIbHOU KU3HHU.

JleyicTBuUTENbHBIE  YuCaa. PanvoOHaNbHBIE W HMPpPalMOHAIBHBIE  YHUCJA.
Apudmernueckre omnepanuu ¢ ACHCTBUTENbHBIMH  yuciamu. [IpuOmmxEéHHbIe
BBIYMCJIEHUS, IPABUIIA OKPYTJIEHUS, TPUKHUIKA U OLIEHKA PE3yJIbTaTa BIYMCICHUN.

Crenenp ¢ nenbiM nokaszarenem. CrangaptHas gopMma 3alucH AEHCTBUTEIBLHOTO
yucna. Vcnonp3zoBanue noaxonsmed (opMbl 3alUCH JEHCTBUTENBHBIX YHCEN Jis
peLIeHUs PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

ApudmeTnueckuil KOpeHb HaTypaibHOU creneHu. JlelcTBus ¢ apudMeTnyecKuMu
KOPHSAMH HaTypAJIbHOU CTETIEHHU.

CuHyC, KOCHMHYC W TAHI€HC YMCIOBOTO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHEeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meton
UHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPABHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU .

IIprMmeHeHne ypaBHEHHH M HEPABEHCTB K PELICHHUIO MAaTEMaTHYECKUX 3a1ay U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U pealbHOW KU3HH.

DOyHKUMU U TPaGuKH

@yukuus, cnocodsl 3aganus GyHkuuu. I'paduk yHkuu. BzaumHo oOpaTHbIE
GyHKUIUU.

OO6nactb omnpezaesieHUs M MHOXECTBO 3HaueHuUd (yukiuu. Hynmum dyskumm.
[TpomexxyTkH 3HAaKOMOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

Crenennas ¢yHKIUS C HATypaJbHBIM M LeJbIM MokazarenaeMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEIEHHU.

TpuronomeTrpudeckasi OKpy>KHOCTb, ONPEICIICHUE TPUTOHOMETPUUECKUX (PYHKIIHIA
YUCJIOBOTO apryMEHTa.

Hayaja MaTeMaTH4eCKOIo aHaIM3a

ITocieqoBaTeNLHOCTH, CIIOCOOBI 3aaHUs IIOCIEIOBATEIbHOCTENH. MOHOTOHHEBIE
IIOCJIEA0BATEIBLHOCTH.

Apudmernueckass U TeoMeTpuueckas mporpeccu. beckoHeuHo yObIBaroas
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAlOUIEH TI'€OMETPUUYECKON



nporpeccur. @Dopmylia CIOXKHBIX MPOUEHTOB. lcnonb30BaHWE MPOrpPECCHH A
peIIeHUs pEeAIbHBIX 33J1a4 IMTPUKIAJHOIO XapaKTepa.

MHoxecTBa M JIOTUKA

MHoXecTBO, omepanuud HajJ MHOXecTBamH. Jluarpammbl Oiliepa—BenHa.
[IpumeHeHne TEOPETHUKO-MHOXKECTBEHHOIO —ammapara JUisi  ONUCAaHUS PEallbHBIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yuciaa 1 BBIYUCTCHUSA

HarypanbHbie u nensie yncna. [Ipu3Haku 1eIMMOCTH LEJIbIX YHACEIL.

Crenenp ¢ pauMOHAJIBHBIM NTOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapugm ymcna. JlecaTHUHbIE U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXeHU, COEPIKALIUX JTOTapUPMBI.

[IpeoOpazoBaHue BBIPAXKEHUM, COAEPKAIIMX CTENEHH C  PALMOHAIbHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUS U HEPABEHCTBA.

CucreMbl JIMHEVHBIX ypaBHEHWW. PelleHne NpuKIamgHbIX 3a0ad C IMOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHH.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpruMmeHnenue ypaBHEHMI, CUCTEM M HEPABEHCTB K DPEIICHUIO MAaTEMaTHUYECKUX
3a/1a4 ¥ 3a7]a4 U3 Pa3InuHbIX 00J1acTel HAYKU U PEAIbHOM KU3HHU.

DOyHKUUM U TpaduKu

Oynkrus. [lepuonnyeckue Qyukiuu. [IpomMexyTKM MOHOTOHHOCTU (DYHKIIHMH.
MaxkcuMymbl 1 MUHUMYMBI pyHKIMU. Hanbombiiee 1 HanMeHbllee 3HaueHne (PyHKIUU
Ha MPOMEKYTKE.

Tpuronomerpuueckue PyHKIIMU, UX CBOMCTBA U IPaPUKH.

[TokazaTtenbHas u jorapudmuueckas GyHKUHUU, UX CBOMCTBA U rpaduKH.

Ucnonb3zoBanne rpadukoB (QyHKIMI ISl pelIeHHs ypaBHEHUN U JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIMM I8 HMCCIIEAOBaHUS  MPOIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HUKAIOT TMpPU PpEHICHHH 3aJad M3 JPYTruX Y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOIo aHaIM3a

HenpepriBabie GyHKIIMN. MeTo1 HHTEPBAJIOB JJIsl pEIICHHUS HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NIECKUN CMBICT TPOU3BOTHOM.

[IpousBogHbIe dnMeMeHTapHBIX (GyHKIUA. DOPMYIIbI HAXOXKIECHUS MPOU3BOTHOM
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIIHII.

[IpuMeHeHre NPOU3BOJHON K UCCIENOBaHHMIO (DYHKIMI HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxosklieHne HaumOoJIbIIEro M HAWMEHBIIEro 3Ha4YeHHUs (PYHKIUU Ha
OTpE3KE.



[IpuMeHeHre NpPOM3BOJHOM JUIsl HAXOXKIAEHUS HAWIYYIIEro peleHus B
NPUKIAIHBIX 3a/a4yax, Ui OINpeAeNieHUs] CKOPOCTH Mpolecca, 3aAaHHOro (popmyson
WIH TpauKOM.

[lepBoobOpasnas. Tabmuia nepBooOpa3HBIX.

WuTerpan, ero reomeTpuyeckuii U Gpu3nyecKuil cMbici. Brruucienne uHTerpasia
o ¢popmyne Hetorona—Jleitbnama.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOTO Tpeamera «MaremMaTtuka» JIOJDKHO — 0OecreuynBaTh
JOCTUKEHHUE Ha YPOBHE CPEIHEr0o OOIIero oO0pa30BaHUs CIEAYIOMIUX JUYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3ydbTaThl  OCBOCHHSI MPOTrpaMMbl  yuyeOHOrOo  MpeameTa
«MaTteMaTHka» XapakTepU3yIOTCS:

I'pasxxtanCcKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TMO3UIIMU O00YyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA, MPE/ICTABICHUEM O MAaTEMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUM, IPOLIEAYP IPaskIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJICHCTBOBATh C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIUSIMU U HA3HAUCHUEM.

[TarpuoTryeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOM TPaX)TAHCKOM HWJIEHTUYHOCTU, YBAKEHUS K
MPOIJIOMY M HACTOAIIEMY POCCHUHCKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTHKECHUAM POCCHMUCKUX MAaTEMATUKOB M POCCHMCKOM MATEMATUYECKOM IIKOJIBI, K
WCTIOJB30BAHUIO DJTUX JOCTHXKEHUW B JIPYIMX HayKaxX, TEXHOJOrusX, cdepax
SKOHOMMKH.

J1lyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW POCCHUMCKOro Hapojaa; cPopMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEJEHHUS, CBSI3aHHOTO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKH U JIESITEIBHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO OYTyIIIETO.

DcTeTnYecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOUas OSCTETHUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyXICHUI; BOCTIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3jInyHbIX BUJOB UCKYCCTBA.

DH3MYECKOE BOCITUTAHUE:!

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO U 0€30mMacHOTO o0pa3a >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO  (3710POBOE TMHTaHUE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXA,
perynsipHas ¢u3nuecKkass aKTUBHOCTH); (PU3MYECKOrO COBEPILICHCTBOBAHUS, IpHU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBLHOM JAEATETBHOCTHIO.

TpynoBoe BOCUTaHHUE:

TOTOBHOCTBIO K TPYIy, OCO3HaHHUEM IICHHOCTH TPYJOJtOOUS; HUHTEPECOM K
paznu4yHBIM cepaMm mpodhecCHOHATBFHON EeITeTbHOCTH, CBI3aHHBIM C MAaTEMAaTHUKON U
e€ MPUIIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBINA BBIOOp Oymayiied mpodeccuu u
peann30BbIBATh COOCTBEHHBIE JKU3HEHHBIC TIJIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTHIO K
MaTeMaTU4eCcKoMy OOpa30BaHHMIO W CaMOOOPA30BAHMIO HA TMPOTSHDKCHUH BCEH KU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTHUECKUX 3a/1a4 MAaTEMaTUYECKOU
HaIIPaBJICHHOCTH.



DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTBIO ~ HKOJIOTMYECKON  KyJNbTYypbl, TIOHMMaHUEM  BIUSHUS
COLMAJIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOJAHOW M COLMAIBHOU
Cpelbl, OCO3HAHHEM TJ00aIbHOIO XapaKTepa SKOJOTHYECKHX MpoOsieM; OpueHTaIuen
Ha MPUMEHEHNE MaTEeMaTHUYECKUX 3HAHUHU IS pElIeHUs 3aa4 B 00JIACTH OKpYKaroIien
Cpenbl, IUIAaHUPOBAHMS MOCTYNKOB M OLEHKHM HUX BO3MOXHBIX IOCIEACTBUI IS
OKPY’KaIOILIEH CPEBI.

[{eHHOCTH HAyYHOTO IIO3HAHUS:

C(OPMUPOBAHHOCTBI0 ~ MHPOBO33pPEHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH M OOILECTBEHHOM NPAaKTHKH, NOHMMAaHUEM MaT€MaTU4YeCKOU
HayKH Kak c(hepbl YeIOBEUECKON eATENbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAUUMOCTHU IS
pa3BUTHS LUBWIM3ALKAK;, OBJAJACHUEM SI3bIKOM MAaTEMaTUKM M MaTeMaTHYeCKON
KyJIbTYpPOU KaK CPEJCTBOM ITO3HAHUS MUPA; TOTOBHOCTBIO OCYLIECTBIIATH TPOCKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIBHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4e€OHOTO TMIpeaMeTa
«MaTteMaTrka» XapaKTEepPU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3ZHABAMENbHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCMEUIMU, VHUBEPCAIbHLIMU
DpecyNAmuUBHbIMU OCUCTBUAMU.

1) Vuueepcanvuvie noznasamenvmsvle oeticmaus, obecneuusarom opmuposamue
0A308bIX KOCHUMUBHBIX HNPOYECCO8 00VUaowuxcs (0ceoeHue Mmemooo8 MNO3HAHUS
OKpYIICalowe2co Mupa, npuMeHeHue 102Uu4ecKux, UCCie008amenbCKux onepayull, yMeHull
pabomams ¢ ungpopmayueii).

bazoBbie Jlornueckue NenCTBUS:

e BBISBIATH W XapPaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIIEHUH MEXAy TMOHATUIMH; (QOPMYyIHPOBATH
OTIpEICIICHUS MOHSTHUI; YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
KJaccu(pUKaluuMyd, OCHOBaHUSA g OOOOILIEHHWS UM CpPaBHEHUS, KpPUTEPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIIPUHUMATb, dopMmynaupoBaTh U NpeoOpa3oBbIBATh  CYXKJICHHUSA:
YTBEPAMUTENIbHBIE W OTpHULATENbHbIC, E€IWHUYHBIE, YaCTHbIE U OONIUE;
YCIIOBHBIE;

e BBIABJISATH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPECUUS B
¢dakTax, TaHHBIX, HAOIIOACHUSIX U YTBEPKACHUIX; MpeasiaraTh KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

e JIENATh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHAYKTUBHBIX YMO3AKIIOUEHNN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e TIPOBOJUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUU
(mpsiMble W OT MOPOTHUBHOrO), BBICTPAUBATh aPryMEHTAlMI0, MPUBOIUTH
MpUMEPhl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC CYXICHUS U
BBIBO/JIbI;



BBIOMpATh Crmoco0 pemieHuss y4eOHOW 3amadyM  (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BBHIOUpATh HamOoOJee TMOAXOIANIMH ¢  y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBbie nccnenoBaTenbCKUE ACHCTBUS:

HCIIOJIB30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUA HMHCTPYMEHT MO3HAHUS;
GopMynupoBaTh  BOMPOCHl, (UKCUPYIOIIUME MPOTHBOpEYHe, Mpodiemy,
yCTaHaBIMBATh HCKOMOE U JJaHHOE, (OPMHUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH
CBOIO TMO3UIIMIO, MHEHUE;

IPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIEIOBAaHUE
[0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTU4ecKkoro oOOBEKTa, SIBJICHMUS,
IpoLEcCca, BBIABICHUIO 3aBUCUMOCTEH MeXay OOBEKTaMH, SBICHUIMH,
poLeccamy;

CaMOCTOSITENIbHO (hOpMyJIHpOBaTh OOOOLIEHUS M BBIBOJABI IO peE3yJbTaTam
IIPOBEAEHHOTO HAOMIOJNEHUS, HCCIENOBAaHUs, OLEHMBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IICHUIA;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpollecca, a TaKKe BbIJIBUIATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCJIOBHSIX.

Paborta ¢ nundopmariuei:

2)

BBIIBJIATH JePHUIUTH WHPOPMAIMK, JaHHBIX, HEOOXOJHWMBIX JUIS OTBETa Ha
BOTIPOC | JIS PEIICHUS 3a][a9H;

BbIOMpaTh WHPOPMAITUIO M3 WCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIU3HPOBATH,
CUCTEeMAaTH3MPOBATh M WHTEPIPETHUPOBATH HHPOPMAIMIO PA3IUYHBIX BUIOB U
dbopm IpeacTaBICHNUS;

CTPYKTYpUPOBaTh HMH(POPMAIUIO, IMPEACTABIATh €€ B PpasIUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaJEXKHOCTD uHbopMauu 1o CaMOCTOSITEIILHO
c(hOpMyYITUPOBAHHBIM KPUTEPUSIM.
Yuusepcanvnvie = KoMMyHUKamugHble oeticmeus, obecneuusaiom

CcHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00OVUAIOUWUXCSL.
OOmieHue:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEeJIsIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMCbMEHHBIX TEKCTAX, 1aBATh MOSICHEHUS M0 XOAY PELICHMS 3a/1auH,
KOMMEHTHPOBATH MOJIyYEHHBIA PE3YNIbTAT;

B XOJ€ OOCYXAEHMs 3aJlaBaTh BOMIPOCHI MO CYIIECTBY OOCYXIAaeMON TEMBl,
npo0OsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAlleJICHHbIE Ha IOMCK
pELIEHUS; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU APYIMX yYaCTHHUKOB
auanora, 0OHapy>KMBaTh pa3jMure U CXOJCTBO MO3UIHUIL; B KOPPEKTHOU Gopme
(GopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IPEICTaBIATh PE3yJbTaThl PEIICHUs 3aJauyM, SKCIEPUMEHTA, MCCIEI0BaHUS,
IPOEKTa; CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHHUS C y4E€TOM 3ajad
pe3eHTall U 0OCOOEHHOCTEN ayJUTOPHUH.

CoTpyIHUYECTBO:



e IIOHMMAaTh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHON W HWHAMBUAYaJIbHOU
paboThl TpU pelIeHHH Yy4eOHBIX 3a1ady; MPUHUMATh LEelIb COBMECTHOM
NEeATENbHOCTH, IIJIAHUPOBATH OPTAHU3ALUI0 COBMECTHOM pabOThI, paclpeesaTh
BUJBI pabOT, JOTOBapUBATHCA, OOCYXJaTh MPOLECC M Pe3ydbTaT padoThI;
0000111aTh MHEHHS HECKOJIBKUX JIIOIEH;

e y4YacTBOBaTh B TIPyNHOBBIX ¢opMax paboThl (0OCyXkaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» U HHBIE); BBIIOJHATH CBOIO 4YacTb pabOTBl U
KOOPAVUHHUPOBATh CBOM AECUCTBUS C APYIMMH YJIEHAMU KOMaHIbl; OLIEHUBATh
KayeCcTBO  CBOEr0  BKJaJa B  OOMMHA  MPOIYKT MO  KPUTEPUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

3) Vuusepcanvhvie pezynamuenbvle Oelicmsus, obecnevusaiom @opmuposarue

CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTABJISITh IUIAH, AJTOPUTM pEUIEHUS 3a/layd, BBIOMPATh CHOCOO pEIICHUS C
Y4ETOM HMMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTUPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yYETOM HOBOWM MH(OpMALIUU.

CaMOKOHTPOJIB:

e BJIJICTh HABBIKAMHU MO3HABATEIBLHON PEQIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB; BIAJETh CIIOCOOAMU
CaMOIIPOBEPKH,  CaMOKOHTpPOJISI  Ipolecca W pe3yJibTaTa  pelleHUs
MaTEMaTUYECKOH 3a/1a4u;

e IPEABUIECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEIICHUM 3a]1a4H,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
JaHHbBIX, HAalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pPEe3yjIbTaTa LIETU U YCIOBUSAM, OOBACHATH MPUYMHBI
JNOCTHKEHHSI WJIM HEIOCTH)KEHHsI pe3yJIbTaTOB JESATEIbHOCTH, HAaXOIWUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI

OcBoenne ydeOHOTO Kypca «Anrebpa M Hayanma MaTeMaTHUYECKOTO aHallM3a» Ha
YpPOBHE CpeaHero oOmiero o0pa3oBaHMs JOJKHO 0OecneYnBaTh JIOCTHIXKECHHE
CJIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KUIACC

Yucjaa v BbIYUCTIEHUS

OnepupoBaTh  MOHATHUSMU:  PAMOHAIBHOE U JIEUCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHASI M IECSITUYHASL IPOOb, MPOIIECHTHI.

Bemonuare apudMeTHIecKrue onepanuy ¢ palMOHAIBHBIMU U JICHCTBUTEIHBHBIMHU
YHCIJIAMH.

BoimonasaTh mpuOIMKEHHBIC BBIYHCICHUS, WCIONB3YS TPaBWIa OKPYTJICHUS,
JeJaTh MPUKUIKY U OLIEHKY PE3yJIbTaTa BbIYMCICHUM.

OnepupoBaTh MOHSATUSMHU: CTEMEHb C IENBIM TOKa3aTejaeM; CTaHaapTHas dopma
3amuCy  JEHUCTBUTENBHOTO YKCJA, KOPEHb HATypajJbHOM CTENEHU; HCMHOJIb30BaTh



NOIXOAIIYI0 (OpMY 3alUCH JACUCTBUTEIBHBIX YHMCEN AJIA PEIICHUS] MPaKTHUECKUX
3a/1a4 ¥ NPEeJICTABICHUS JaHHBIX.

OnepupoBaTh MNOHATHSIMHU: CHUHYC, KOCMHYC M TAaHI€HC MPOM3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3allUCh TMPOHU3BOJILHOTO YIJla 4Yepe3 OOpaTHble TPUTOHOMETPHUUECKHE
(GyHKIIH.

YpaBHeHNs U HEPaBeHCTBA

OnepupoBaTh TOHATUAMM: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE,
palMOHAIIBHOE, HUPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoinonasaTe mpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUW U peuiaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoinonasaTe mpeoOpa3oBaHusl IIENBIX, PAMOHAIBHBIX U HPpaAlMOHATBHBIX
BBIPDAKEHUN W PEIIATh OCHOBHBIE THUIIBI LEIBIX, PALMOHANBHBIX U UPPALHOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHUS U HEPABEHCTBA MJIsl PEIICHHS MaTEMaTHYECKUX 3a]ad U
3a/1a4y U3 pa3auvHbIX 001acTel HAYKH U peabHOW KU3HH.

MopaenupoBaTh peajibHbIE CUTYallUd HA SI3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA [0 YCIOBUIO 33Ja4d, UCCIEAOBATH MMOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM allapaTa ajreopsbl.

DOyHKUUM U TpaduKu

OnepupoBarh MNOHATUAMU: (YHKLHUS, CIOCOOBI 3aJaHUsl (PYHKIMH, OO0JacTb
OIIpe/IeNICHUs] U MHOKECTBO 3HaUeHUI (QyHKIUH, TpaduK PYHKIHUH, B3aUMHO OOpaTHBIE
byHKIUU.

OnepupoBarh MOHATUAMH: YETHOCTh UM HEYETHOCTb (DYHKIMHM, HYITU (YHKIIHH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIMMA 715 pellieHrs ypaBHEHUH.

Ctpouth M uyuTaTh rpaduKu JMHEWHON (QYHKUMU, KBaJApPAaTUYHON (QYyHKIUWH,
CTENEHHOW (PYHKIMU C IEJIBIM MTOKA3aTeJIEM.

Ucnonb3oBath rpaduku GyHKIUN 1719 UCCIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH
MpU PELIEHUH 3aJa4y U3 JAPYTHX y4EeOHBIX MPEAMETOB U PEANbHOW KU3HH; BBIPAKATh
(opMyramMu 3aBUCUMOCTH MEKy BEJIMUYMHAMH.

Havana mareMaTH4ecKOro aHaIu3a

OnepupoBaTb  MOHATUSMHU:  [OCJIEJOBATEIBHOCTb,  apupMeTHUecKas U
re€OMETPUYECKast IPOTrPECCUM.

OnepupoBaTb  MOHATUSAMHU:  OECKOHEYHO  yObIBaollas  reoMeTpHuYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBaIOIIe reOMETpHUUECKON MPOTrPECCHH.

3amaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEAOBATEIBHOCTE M NPOTPECCUU JJIsl PELICHUS
peanbHbIX 3a]1a4 IPUKIIAIHOTO XapakTepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHATUAMH: MHOXKECTBO, ONEpalliy HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXXECTBEHHBIN amnmapaT sl ONUCaHUsl pealbHBIX
IPOLIECCOB U SIBJIEHUM, IPU PELICHUH 3aa4 U3 APYTUX YUYEOHBIX IPEIMETOB.

OneprpoBaTh NOHATUSIMHU: ONIPEJETIEHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.



11 KITACC

Yucia ¥ BIYMCICHUSA

OnepupoBaTh MOHATUSMHU: HATypAJIBHOE, LIEJIOE YUCIIO; MCIOJIb30BATh MPU3HAKU
JNETUMOCTH LEJBbIX YUCEN, PA3JIOKEHNUE YUCIIA HAa MPOCTHIE MHOXKHUTEIN Ul PELICHUS
3aaad.

OnepupoBaTh MOHATUEM: CTETIEHb C PALIMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMHU: JorapudM UHCIA, ACCATUYHBIE M HATypaJbHBIC
Jgorapu@mel.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATh CBOMCTBa CTEMEHU sl MpeoOpa3oBaHMs BBIPAKEHUI; ONEpUPOBATh
NOHATUAMU: ITIOKA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; pPEIIaTh OCHOBHBIE THUIIBI
II0KA3aTEbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHsaTe  mpeoOpa3oBaHUs  BBIpAXKEHUH,  COAEpKalIUX  Jorapudmsl,
ONEpPUPOBATh TMOHATUSAMU: JIOrapu(PMUYECKOE YpaBHEHHE U HEPABEHCTBO; peEIIaTh
OCHOBHBIE TUIIBI JIOTApU(MHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUTrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh MNOHATUSAMHU: CHCTEMA JIMHEMHBIX YPAaBHEHUM M €€ pEIICHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEVMHBIX YPABHEHUM I PEIICHUS NPAKTUYECKUX 3a1a4.

Haxonute pemieHuss DpOCTEUIIMX CHUCTEM M COBOKYITHOCTEM pPallMOHAJIBHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh peajibHbIE CUTYallud Ha SI3bIKE aJIreOpbl, COCTABISATh BHIPAXKECHMS,
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCJIIOBHUIO 3aJa4y, UCCIIEI0BATh ITIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM ammapaTa ajareOphl.

DOyHKUUM U TpaduKu

OmnepupoBatb MOHATHAMMU: MIEPUOIUYECKAS byHKIIHA, IIPOMEKYTKHU
MOHOTOHHOCTH (PYHKITUHU, TOYKUA SKCTpeMyMa (yHKIHUU, HAauOOJbIee U HaMEHbBIIICe
3HauYeHUS (PYHKIIMU Ha TMPOMEXKYTKE; MUCIOJIb30BaTh MX ISl UCCIeAoBaHUS (yHKIIUU,
3a1aHHOM TpaduKoM.

OnepupoBarh NOHATUSMU: TpadUKK MOKA3aTEIbHOM, JOrapu(pMUUYECKOH H
TPUTOHOMETPUUYECKUX (YHKLMMA; H300pakaTb UX HA KOOPAMHATHOM TIJIOCKOCTH M
WCTIOJIB30BATh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxkatb Ha KOOPAMHATHOW IJIOCKOCTH TpadUKU JHHEHHBIX ypaBHEHHU H
UCIIOb30BaTh UX JJI PEUIEHUS CUCTEMBI JIMHENHBIX YPAaBHEHU.

Wcnonw3oBath rpadmku GyHKIHMN 1T UCCIEIOBAHUS TTPOILIECCOB M 3aBUCUMOCTEMN
U3 JIPyTUX YYEOHBIX TUCIUILINH.

Havana MaTeMaTH4eCKOr0 aHAIM3a

OnepupoBaTh TMOHSATUSMU: HEMPEPHIBHAS (PYHKIUS; MPOU3BOAHAS (YHKIIUU;
WCIIOJIH30BaTh TEOMETPHUCCKUN W (PU3MUECKH CMBICT TPOU3BOJHON [JISi PEIICHUS
3aaad.

Haxonuth mpou3BOAHBIC AJIEMEHTAPHBIX (DYHKIMH, BBIYUCIATH TPOU3BOJHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonb3oBaTh MPOU3BOAHYIO JJIS MCCIIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIIEIOBAHUS K IOCTPOCHUIO IPpapUKOB.



Hcnonb30BaTh MPOU3BOAHYIO Il HAXOXKIEHUS HAWJIy4dllero pELICHHs B
MPUKJIAAHBIX, B TOM YUCJIE COUMAIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBarh  MOHATHUAMM:  NEpBOOOpa3sHasi W MHTErpajg;  [OHHMMATh
reoMeTpUYeCKUid U GU3NYECKUI CMBICT UHTErpaJa.

Haxoauts mepBooOpa3Hbie 3J€MEHTAPHBIX (DYHKIUH; BBIYUCIATH WHTETrpall Mo
dbopmyne Hrrorona—JleiOnura.

Pemate mnpukmagHele 3amadd, B TOM YHCIE COLHAIBHO-3KOHOMHUYECKOIO U
(u3nyeckoro xapakrepa, CpeACcTBaMi MAaTEMaTUYECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcbl
MHoecTBa pallMOHAJIBHBIX U
1 €HCTBUTENLHBIX unces. ParmoHabHbIe 14 1 bubmmorexa [JOK
A -ral https://m.edso0.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu u rpapuku. CTeneHs ¢ HeIbiM 6 bubnuoreka [IOK
II0Ka3aTesIeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O¥ CTETICHHU. 18 1 bubnnorexa [JOK
HppauroHanbHble ypaBHEHHs 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyJIbl
4 T I/Ilj"OI};OMeT un. TpuroHomerpuyeckue 22 2 brbmmorexa [IOK
P pud- 2P P https://m.edso0.ru/1568aba3
ypaBHEHUS
5 [TocnenoBareabHOCTH U MPOTPECCUH 5 brbmmorexa [IOK
A porp https://m.edsoo.ru/1568aba3
5 [ToBTOpEeHnue, 06061IeHNE, cCUCTEeMaTH3aus 3 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bceero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
Crenenb ¢ palliOHAIBHBIM ITOKAa3aTEJIEM.
1 [TokazarenpHas ynkmwms. [TokazareapHbIe 12 1 buGnuorexa [IOK
Y ' https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIUS.
2 HOFapI/IiMquCKI/Ie q)yaB:eHI/Iﬂ u 12 1 bubmorexa HOK
P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpudeckue GyHKIIUU U UX
3 r pa(bI/IKI/I T iFOHOMeT(I)IZ‘IeCIj(I/Ie 9 1 bubmorexa HOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nmorexa LIOK
4 I1 T i 24 1
POHSBOAHAL. IPHMCHCEHIE TPOUSBOAHON https://m.edsoo.ru/f11c4afd
bu6nmorexa LIOK
4
> HTCTpaJL I €ro HPUMCHCEHIA 9 https://m.edsoo.ru/f11c4afd
bubnunorexa LIOK
i 12 1
6 CHCTeMEI ypaBHeHHi https://m.edsoo.ru/f11c4afd
7 HarypanbsHble 1 11eNIbIe Yncia 6 bubmorexa HOK
P H https://m.edsoo.ru/fl1c4afd
8 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 18 1 bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 0
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