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MNOACHUTEJIbBHAS 3AIINCKA

PabGouass mporpamma yweOHOTO Kypca «Anrebpa u Hauajia
MaTeMaTUYeCKOro aHaym3ay 6a30Boro ypoBHS miis oOydarommxcs 10 —11
KJIAaCCOB pa3paboTaHa Ha ocHOBe @DenepalbHOTO TOCYAapCTBEHHOTO
00pa30BaTEIBLHOIO CTAHIAPTA CPEIHEr0 OOIIEro 00pa3oBaHusl, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMUI, IPEIBIBISIEMBIX K
MaTeMaTHUYeCKOMy  O0pa3oBaHHIO, W  TPAagUIUil  POCCHIICKOTO
oOpazoBanus. Peanuzanus mnporpaMmbl  00€CIIEUYMBAET  OBJAJCHHE
KIFOYEBBIMH ~ KOMIICTEHIIMSIMH,  COCTABIIIIOIIMMU  OCHOBY  JUIS
CaMOpa3BUTHUA U  HENPEPhIBHOTO  O0pa30BaHUA,  LEIOCTHOCTD
OOUIEKYIbTYpHOTO, JUYHOCTHOTO M  IO3HABATEIHHOTO  Pa3BUTHUSA
JUYHOCTH 00YYaIOIIUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anre6pa um Hauajza MaTeMaTHYECKOTO aHAU3a» SIBISETCS
OIHUM W3 HauOojee 3HAYMMbIX B TPOrpaMMe CTApUIEH IIKOJIbI,
MIOCKOJIBKY, C OJHOM CTOpPOHBI, OH OOECIEYMBAET HHCTPYMEHTAIbHYIO
0a3y Ui M3Y4YeHHs BCEX €CTECTBEHHO-HAay4HBIX KYpCOB, a C JPYroi
CTOpPOHBI, (HOPMHUPYET JIOTHUECKOE U a0CTPAKTHOE MBIILICHUE YYalUXCs
Ha YypOBHE, HEOOXOJUMOM JUIsl OCBOEHMS KypcOB HWH(OPMATHKH,
0OILIECTBO3HAHMSI, MCTOPUH, CIIOBECHOCTH. B pamkax maHHOro Kkypca
yyaliydecs OBJaJE€BAlOT YHHBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HAayKH,
KOTOpast pOPMYJIHPYET CBOU TOCTHXKEHHSI B MaTEMAaTUYECKOH (hopme.

Kypc anrebpbl m Havaql MaTeMaTU4YeCKOrO aHaju3a 3aKJaJblBacT
OCHOBY [UIsl YCIEIIHOTO OBJAJACHHUS 3aKOHAMH (DU3HUKH, XHUMHH,
OMOJIOTUH, TOHHUMAHMS  OCHOBHBIX  TEHJIEHIUM HIKOHOMHKUA H
OOILIECTBEHHON >KM3HU, TO3BOJISIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX
IM(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIB30BATh UX
B NOBCEAHEBHOHN XM3HU. B TOXXe BpeMs oBianeHHE aOCTPAKTHBIMHU H
JIOTUYECKH CTPOTMMHU MATEMaTHUYECKUMHU KOHCTPYKLUMSIMH Pa3BUBAET
YMEHUE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTbh HCTUHHOCTh
YTBEP)KJICHHS,  MCHOJb30BaTh  OOOOIIEHHME W  KOHKPETU3ALMIO,
a0bCTparupoBaHHe U aHAJOTUI0, (POPMHUPYET KPEATUBHOE U KPUTHUECKOE
MbIlUIeHHE. B Xome u3ydeHus anreOpbl M Hayal MaTeMaTH4eCKOro
aHajM3a B CTapUIEH IIKOJIE yYallMecs MOIY4YaloT HOBBIM OMbBIT PEIICHHS
MPUKIAAHBIX 3334, CAMOCTOSITEIBHOTO MOCTPOCHMSI MaTEMaTUYECKUX
MOJIEJICH PEANIbHBIX CUTYAlMH U UHTEPIPETALUU [TOJYYEHHBIX PELICHUM,
3HAKOMSITCS C MpUMEpaMd MAaTeMaTHMYeCKUX 3aKOHOMEPHOCTEH B
OpUpoje, HAyKe M B HCKYCCTBE, C BBIJIAIOMIMMHUCS MaTE€MaTUYECKUMHU
OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o6mamaer 3HAYMTENbHBIM BOCHUTATENIBHBIM MOTEHIIUAIIOM,
KOTOPBIN peanu3yeTcsl Kak uepe3 ydeOHbI MaTepual, cliocOOCTBYIOIIMIMA
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHMS, TaK W 4Yepe3 chenupuky
y4eOHOM NeSATEeIbHOCTH, Tpeoytomen CaMOCTOSITeJIbHOCTH,
AKKypaTHOCTH, MPOAODKUTEIIbHOM  KOHLEHTpPAllMd  BHUMAHHUS U
OTBETCTBEHHOCTH 32 MOJyYEHHbIN pe3yJIbTar.

B ocHoBe wmeronuku  oOydeHuss ~anreOpe W Hayaiam
MaTEMaTUYECKOTO aHAIN3a JIEXKUT JEATeIbHOCTHBIA MPUHIUI O0yUEHHUS.

CtpykTypa Kypca «Anredpa U Havyajla MaTeMaTUYECKOrO aHAIN3a
BKJIFOYAET CJIEAYIOIIUE COJEPKATEIbHO-METOIUYECKHE JIMHUM: «Hucia u



BBIUUCTCHUSY, «DYHKIUH U TpaQuKu», «YpaBHEHHs U HEPABEHCTBAY,
«Havana maremarnueckoro anammsza», «MHoxecTBa M Joruka». Bcee
OCHOBHBIE  COJIEPKATEIIBHO-METONYECKUE JIMHUM  HU3Y4YalOTCS  Ha
OPOTSHKEHUH JIBYX JIET OOy4YeHHs B CTaplueil IIKOoJe, €CTECTBEHHO
JOMOJHAS APYr JApPyra M MOCTENEHHO HACBIAsACh HOBBIMH TEMAMH H
paznenamu. JlaHHBIA KypC SBJISIETCSI HMHTETPATUBHBIM, ITOCKOJBKY
o0benuHAET B cebe coAep)KaHHE HECKOJNbKHX MAaTeMaTHYEeCKHX
JUCLUIUIMH: ajredpa, TPUTOHOMETPUS, MaTEMaTUUYECKUN aHaJIU3, TEOPHS
MHOXkeCTB U JAp. Ilo mepe Toro kak ydamuecs OBIaZeBarOT BcE Ooiee
OIMPOKMM MAaT€MAaTHUYECKUM allapaToM, y HHUX [OCJIEI0BATEIbHO
(dopMupyeTcss U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATeMaTUYECKYIO
MOJIEJIb PEAIbHOM CUTyalWHd, NPUMEHSTh 3HaHUS, MOJTYYEHHBIE B Kypce
«Anrebpa W Hayajla MaTEMaTUYeCKOrO aHajau3a», M PElICHUS
CaMOCTOSTENbHO C(HOPMYJIMPOBAHHOM MaTEMaTUYECKOM 3a/layu, a 3aTeM
MHTEPIPETUPOBATH NOJYUECHHBIN PE3YIIbTAT.

ConepxxarenpHO-MeTOAUYECKas JIMHUA «Yucna W BBIYMCICHHS
3aBepiiaeT (OpMHUPOBAHUE HABBIKOB HCIIONB30BAHUS JACHCTBUTEIBHBIX
quceNl, KOTOpoe ObLJIO HauyaTo B OCHOBHOM IIKoje. B crapmei mkose
ocoboe BHUMAaHUE yaeaseTcs (hOopMHpPOBaHHUIO IPOYHBIX
BBIYMCIIUTENbHBIX HABBIKOB, BKIIOYAIONIMX B C€e0s HUCHOJIb30BAaHUE
paznuyHbIX (OPM 3aITUCH ACHUCTBUTEIBHOTO YHCIIA, YMEHHUE PALMOHAIBHO
BBIMIOJIHATH JIEUCTBUS C HUMU, JE€NaTh NPUKHUIKY, OLEHUBATh PE3YJIbTaT.
OOyuarompecs TOJMYy4YarOT HABBIKM NPHOIMKEHHBIX  BBIYUCIICHHM,
BBITIOJTHEHUS IEUCTBUIN C YMCIIaMU, 3alMCAHHBIMU B CTaHIapTHOM (hopMme,
WCIIOJIb30BAaHUSI MaTeMaTUYECKUX KOHCTAHT, OLICHUBAHUS YHUCJIOBBIX
BBIPAKEHU.

JIuaus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU
BCEro OOy4YeHMsI B CTaplliei IIKOJEe, MOCKOJbKY B KaXIOM pas3fene
MPOTPaMMbl  NPEIYCMOTPEHO PELICHHE COOTBETCTBYIOIIMX  3aad.
OOyuaromyecs OBIAAEBAIOT PA3IMYHBIMU METOJAMU PEIICHMS IIENbIX,
palMOHAIbHBIX, UPPALIMOHAIIBHBIX, I0KA3aTEIbHBIX, JOrapU(PMUUYECKUX U
TPUTOHOMETPUYECKUX  yYpaBHEHWH, HEPABEHCTB M HUX  CHUCTEM.
[lonyyeHHble yMEHHUS HUCHOJIB3YIOTCS TpPH HCCIEAOBAHUU (PYHKUIUN C
MOMOILbIO TPOU3BOJHOM, PEIICHHH MPUKIAAHBIX 337a4 W 3a7a4 Ha
HaxO0XKJe€HUE HauOONBIINX U HAUMEHBIIMX 3HAUeHU (yHkuuu. J(aHHas
coJiep KaTesbHasl IMHUS BKJIIOYAeT B ce0s Takxke (POPMUPOBAHUE YMEHHIA
BBINIOJIHATh  pacu€Tel 1o  (opmyiaM, MpeoOpa3oBaHUs  LENbIX,
palMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKHUX BBIPAKEHUH,
a TaKXe BBIPAKEHUHU, collepKallluX CTeNneHW W Jorapudmbl. braromgaps
U3YYEHHUIO anreOpamyeckoro marepuaiga MPOUCXOIUT JajbHeHIiee
pa3BUTHE AJNTOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS Yy4YalluXcs,
GopMHUpYIOTCA  HaBBIKM  JIEAYKTUBHBIX  PACCyXIEHUM, pabOThl ¢
CUMBOJBHBIMH  (popmMamMu, TpeACTaBICHUS  3aKOHOMEPHOCTEH U
3aBUCUMOCTEl B BUJE PABEHCTB M HEpPaBEHCTB. AnreOpa mnpezsaraer
3¢ (PeKTUBHBIE  WMHCTPYMEHTBI  JUIsl  PELICHUS  MPAKTHUYECKUX U
€CTECTBEHHO-HAYyYHbIX  3a7a4, HaJSIAHO  JIEMOHCTPUPYET  CBOM
BO3MOXHOCTH KakK sI3bIKa HAyKH.

ConepxarenpbHo-MeToauueckas JuHUS «DyHKIUMM U rpadukm»
TECHO MEPEIUIETAeTCs ¢ APYTUMU JIUHUSAMU Kypca, HOCKOJIbKY B KAKOM-TO
CMBICJIE 3aJa€T MOCIENOBATENbHOCTh M3yYeHHs Marepuana. M3ydeHue
CTENEHHOM, TIOKa3aTeJIbHOM, JIOrapu(pMUIECKON U TPUTOHOMETPUUECKHUX



(GYHKIMI, WX CBOWCTB W TpadUKOB, HCHOJb30BaHWE (QYHKIUN a7
penieHus 3ajad M3 JIpYrux y4eOHbIX NPEIMETOB M PEAIbHON KU3HU
TECHO CBSI3aHO KaK C MaTE€MaTWYECKUM aHAJIU30M, TaK U C pELICHUEM
ypaBHEHUH W HepaBeHCTB. [lpu 3TOM OOJBIIIOE BHUMAHHUE YJEISACTCS
(GOpMUPOBAHHIO YMEHHS BBIPAXATh (OpPMYJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEIMYMHAMHU, UCCIIEI0BATh MOMyUYeHHBIE (PYHKIIUU, CTPOUTH
ux rpaduku. Marepuan 3TOH coAepKaTeIbHOM JIHMHMM HAaIlleieH Ha
pa3BUTHE YMEHUU M HAaBBIKOB, MO3BOJISIOIIMX BBIPAXaTh 3aBUCHMOCTHU
MEX/1y BETMYMHAMU B PA3IMYHON opMe: aHaTUTHUECKOH, rpadudecKoi
u crnoBecHOU. Ero nzyueHnue cnocoOCTBYET Pa3BUTHIO aITOPUTMUUYECKOTO
MBIIUICHUS, CIOCOOHOCTH K  OOOOIIEHWI0O W KOHKPETH3aIluH,
WCIIOJIb30BAaHUIO aHAJIOTHM.

ConepxarenpHas auHuA «Hagana MaremaTMyeckoro asHammsa
MO3BOJISIET CYLIECTBEHHO PACIIMPHUTH KPYr KaK MaTeMaTUYECKHX, TaK U
MPUKIAAHBIX 33]1a4, JOCTYIHBIX 00y4aromMMCs, Y KOTOPBIX MOSBIIAETCS
BO3MOKHOCTh UCCJENIOBATh U CTPOUTH Ipaduku (PyHKIMI, ONpEeAessTh
YX HauOOJIbIINE U HAUMEHbBIIINE 3HAYECHHSI, BBIYUCIATH TUIOWAAN PUTYD U
O00OBEMBI TeEN, HAaXOIUTh CKOPOCTHM M YCKOpEHHs MpoueccoB. JlaHHas
coliepKaTesbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTU IOCTPOCHHUS
MaTeMaTUYECKUX  MOJENEeH  peallbHbIX  CUTYyalMi, HaXOXICHUS
HaWJy4yllero peHieHus] B TMPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMH MAaT€MaTHY€CKOTrO
aHajaM3a  CIOCOOCTBYET  Pa3BUTHIO  AOCTPAaKTHOro,  (popMajibHO-
JOTUYECKOTO M KPEATUBHOIO MBILUICHHS, (POPMHUPOBAHUIO yMEHUUN
pacno3HaBaTh MPOSBIEHUS 3aKOHOB MAaTEMaTUKH B HAyKe, TEXHHKE U
uckyccrBe. OOyudaromuecss y3HAIOT O BBIAIOMIMXCA —pe3yJsbTarax,
MOJIYYEHHBIX B XOJI€ pa3BUTHSA MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

ConepxarenpHO-MeTOAMYeCKass JUHUS «MHOXecTBa M JIOTHKa» B
OCHOBHOM TIOCBSILLIEHA D3JIEMEHTaM TEOPUM MHOXKECTB. TeopeThko-
MHO>KECTBEHHBIE MPEACTABICHHUSI MPOHU3BIBAIOT BECh KYpC MIKOJbHOMN
MareMaTUKd W  TpeajararoT HauOoyiee  YHMBEPCAJIbHBIA  S3BIK,
OOBEIMHSIONIUM BCE pas3jiesibl MaTeMAaTUKU W €€ NPWIOKEHUM, OHU
CBA3BIBAIOT pA3HbIE MATEMAaTHYECKUE IJUCUHUIUIMHBI B E€AMHOE IIEJIOE.
[TorTOMY Ba)HO AaThb BO3MOKHOCTH IIKOJIbHUKY MOHUMAaThb TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEMAaTUKH M MCIOJIb30BATH €ro
JUTSI BBIPAQXKEHUSI CBOMX MBICTIEH.

B kypce «Anrebpa ¥ Hayajlla MAaTeMaTHYECKOTO aHaIM3a»
OPUCYTCTBYIOT TaKXE€ OCHOBBI MAaT€MaTHYECKOrO0 MOJIEIUPOBAHMUS,
KOTOpbIE TMpU3BaHbl CHOPMHUPOBATH HABBIKM IOCTPOCHUSI MOJEe
peanbHBIX CHUTyallMd, HWCCIEHOBAaHUS OSTUX MOJEJNEH C MOMOIIbIO
anmapaTta ajreOpbl M MaTeMaTHYeCKOro aHaliu3a W HHTEepIpeTaluu
NOJIyYEHHBIX PE3yJIbTaTOB. TaKue 3a/laHus BIUIETEHbl B KAXKIbIM U3
pa3liesioB MpOrpamMMbl, TOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
UCIIOJIb3YeTCsl JUIsl pElIeHWs MPUKIAgHbIX 3amad. [lpu  pemenun

peaTbHBIX TPAKTUICCKUX 3a/1a4y yJarmecs pa3BHUBAIOT
HaOJI0JaTEILHOCTD, yMEHHE HaXOJIUTh 3aKOHOMEPHOCTH,
a0bcTparupoBaThCs, UCII0JIb30BaTh aHaJIOTHIO, 000011aTh u

KOHKpPETHU3UpOBaTh mpobiemy. JlesrenbHOCTs 10  (HOPMHUPOBAHUIO
HaBBIKOB pEIICHHS MPUKIAJHBIX 33Ja4 OpraHu3yeTcs B IPOLECCE
U3y4YEHUs BCEX TEeM Kypca «Anredpa M Hayajga MaTeMaTH4EeCKOIro
aHaIU3a».



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM 1u1aHe Ha U3y4eHHe Kypca ajredpbl 4 Ha4Yajaa
MaTeMaTH4eCKOro aHAJIN3a MPHU OYHOI (popMe 00yUeHUs HA
0a30BOM ypOBHE OTBOAUTCH 2 yaca B Heae/ilo B 10 kiiacce u 3 yaca B
Hexes10 B 11 kiacce, Becero 3a ABa roaa ooyyenusi — 170 yacos, npu
0YHO-32049HOM (popMe 00yueHHUs HA H230BOM YPOBHE OTBOAUTCS 2
yaca B Heaeno B 10 kiacce (68 yacoB B roa), 1 yac B Hemeso B 11
kjaacce (34 yaca B roa) u 2 yaca B Hegesnio B 12 kiaacce (68 yacoB B
roa), Bcero 3a Tpu roga ooyyenusi—1704acos.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH,
MPOLEHTHI, OECKOHEYHBbIE TMEPUOAMUYECKUE Opodu. ApudmeTHuecKue
omepaly C palUdOHATbHBIMU YHUCJIaMU, MPEoOpa3OBaHUS YHUCIOBBIX
BbIpakeHHd. [IpumeHeHue npoOell W MPOLEHTOB JJIA PEIICHUS
MIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIIEW 3HAHUNU U PEAIbHON KU3HU.

JlericTBuTenbHBIE YKCia. PaninoHanbHbIe U HppalMOHATIBHBIE YUCIIA.
ApudmeTnueckue  omepanud  C  JICUCTBUTENBHBIMH  YHCIAMH.
[1puOMKEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTJIEHUS, TPUKUIKA U OLIEHKA
pe3ybTaTa BEIYMCICHUM.

Crenenb ¢ mnenbiM mnokazatenem. CranmaptHas dopma 3amnucu
NeUcTBUTENRHOTO uncna. Mcnonb3oBanue noaxoAsiied (GpopmMbl 3anucu
NEUCTBUTEIBHBIX YMCEI JUIl PEIICHHs MPAaKTUYECKHX 3a0ad W
IIPEACTABIICHNS JAHHBIX.

ApudmMernuecknii KOpeHb HATypaJlbHOM cTeneHu. JlelcTBus c
apu(PpMETUYECKUMH KOPHSAMH HATypaJIbHOM CTENEHHU.

CuHyC, KOCMHYC M TaHI€HC YHMCJIOBOIO AapryMeHTa. ApPKCHHYC,
apKKOCUHYC, QpKTAHTE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHrie TPUTOHOMETPUUYECKUX BbIpaxeHul. (OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHEe, KOpeHb ypaBHEHMs. HepaBeHCTBO,  pelieHUE
HEpaBEHCTBA. METOl MHTEPBAJIOB.

Pemenne 1enblix U APOOHO-pAllMOHAIBHBIX ~ YPABHEHUH H
HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPaBHEHHU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHenne  ypaBHEHMH W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKHX 3a7ady M 3aJad M3 pa3JIMyHbIX o0JacTel Haykd H
pEATbHOM KU3HMU.

DOyHKUMU ¥ TPaPUKH

@yHkuus, cnocoObl 3aganus Gpynkuuu. ['paguk Gynkuu. Bzanmuo
oOpaTHble PYHKIUU.

OO6nactp omnpezelieHUss U MHOXKECTBO 3HaueHM (QyHkuuu. Hynu
¢ynkuuu. IIpoMexyTku 3HAKOMOCTOSIHCTBA. YETHBIE M HEUYETHBIC
GyHKUIUU.

CrenenHast (yHKIMS C HATypaJbHbIM M LEJIbIM TNoKa3zareneM. Eé
cBoiicTBa u rpaduk. CBoMcTBA U rpa@uK KOpHS N-Oi CTENEHHU.

Tpuronomerpruueckas OKPY>KHOCTb, ONpENICIICHHE
TPUTOHOMETPUUYECKHUX (DYHKIIMI YMCITOBOTO apryMEHTA.

Hayaja MmaTeMaTH4ecKOro aHajamnsa

ITocimenoBaTeIbHOCTH, CITOCOOBI 3aJaHUS IOCJIEA0BATEILHOCTEM.
MOHOTOHHBIE MOCIIEIOBATEIIBHOCTH.

Apudmernueckass U TeoMeTpUYecKass Nporpeccuu. becKOHEeuHO
yObIBaromiasi reoMmerpuueckass mporpeccus. CymmMa  GECKOHEYHO
yObIBarolieil reomerpuueckor mporpeccur. Dopmysia  CIOXKHBIX



MpoLeHTOB. Vcrnonp30BaHre MPOrpeccuu AJid pEelIeHUs] PealIbHbIX 3a1ay
IIPUKJIAHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHoXecTBO,  omepalMd  HajJ  MHOXECTBaMU. JlHmarpammel
Oiinepa—Benna. [IpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO arapara
JUISL ONTMCAHUSl PEAIbHBIX MPOLIECCOB U ABJICHUI, IPU PELICHUH 3a7a4 U3
OPYTUX y4eOHBIX MPEAMETOB.

Omnpenenenne, TeopeMa, CIEICTBUE, 10KA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYMCICHUSA

Harypanpnbie u nensie yncna. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

CreneHb ¢ palHOHAIBHBIM TTOKa3zaTenaeM. CBOWCTBA CTEIICHU.

Jlorapudm uncna. JleciTuuHbIE U HATYPATBHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALUX JTOTapu(MBbI.

[IpeoOpazoBaHue  BBIpAXKEHHWH,  COAEp)KAIUX  CTENEHH  C
PalMOHAIIBHBIM [TOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUSI U HEPABEHCTBA.

CucreMbl JIMHEMHBIX ypaBHEHMU. PemieHwe NMpUKIIaIHBIX 3a71a4 C
ITOMOUIBIO CUCTEMBI JINHENHBIX YPAaBHEHUM.

CucrteMbl W  COBOKYNIHOCTH pAalMOHAIBHBIX YPABHEHHU W
HEPABEHCTB.

[IpumeHenne ypaBHEHMH, CHUCTEM M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKHX 3a7ady M 3aJad M3 pa3JIMyHbIX o0JacTel Haykd H
pEAbHOM KU3HMU.

DyHKUMHU ¥ TpaGuKH

Oyukuus. [lepuognueckue pynkuuu. [IpoMexyTkn MOHOTOHHOCTH
¢ynkuuu. MakcumyMmbl W MUHUMYMbl (GyHkuud. HawuOonbiiee u
HavMeHbllIee 3HaUeHrnEe (PYHKIMHU HAa POMEXKYTKE.

Tpuronomerpuueckue PyHKIIMU, UX CBOMCTBA U Ipa(UKH.

[lokazaTenbHass W Jorapudmuueckas (PyHKIMU, WX CBOMCTBAa H
rpauku.

Ucnonb3zoBanue rpadukoB (yHKUMA sl pEIIEHUs ypaBHEHUH U
JINHENHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIMN 1J9 UCCIIEIOBAaHUS MPOLIECCOB
U 3aBUCHMOCTEM, KOTOpPbIE BO3HUKAIOT MPU PELIEHUU 3a4ad U3 APYTUX
y4eOHBIX MMPEAMETOB U PEATbHOM KU3HH.

Hayaja MmaTeMaTH4ecKoOro aHajamnsa

HenpepoiBable  ¢yHKuMH. MeTOA HHTEPBAIOB IS PEIICHHS
HEPABEHCTB.

[TpousBoanas ¢yskiuu. ['eomerpudeckuit U (U3UIECKUI CMBICI
IIPOU3BOJTHOM.

[IpousBoanbie 31emMeHTapHbIX (QyHKIUN. DopMyIlbl HaXO0XKICHHS
IPOU3BOJHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne TPOU3BOAHOW K HCCiIENOBaHUIO (QYHKIUNA Ha
MOHOTOHHOCTb M  3KCTpeMymbl. Haxoxnenue HauOosbliero
HauMEHbILIEr0 3HaYeHUs (PYHKIIMM HA OTPE3KE.



[IpumMeHeHne TPOU3BOAHOW  JUIsl  HAXOXKACHHUS  HAMIYYILEro
penieHus B NPUKIAIHbIX 3a7a4ax, JUIsl ONpeeIeHUs] CKOPOCTH MpoLecca,
3aIaHHOTO (HOPMYJIOH W TpaPUKOM.

[TepBoobOpasnas. Tabmuia nepBooOpa3HBIX.

WuTerpan, ero reoMeTpuueckuii W (U3MYECKHH  CMBICI.
Beraucnenne  wHTerpama mo  dopmyine  Herotona—IJleliOHuna.



IHIJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne  yueOHOoro  mpeamera  «MaTemaTHKay  JIOJDKHO
obecrieunBaTh JOCTH)KEHUE HAa YPOBHE CpelHEro oomero oOpa3oBaHUs
CIEIYIOMUX  JIMYHOCTHBIX,  METalpeIMETHBIX M  MPEAMETHBIX
00pa3oBaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaThl OCBOCHHMS IPOTrpaMMbl  y4eOHOTO
npeaMera «MaremaTHKay XapaKTepU3yrTCs:

I'pasxxtaHCKOE BOCIIUTAHMUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU OOYYaIOIIErocs Kak
AKTUBHOTO M  OTBETCTBEHHOIO WI€Ha POCCHUHUCKOro  OOIECTBA,
MPEJCTAaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHHM, MPOUEAYyp TpakJIaHCKOro OOIIeCTBa
(BBIOOpHI, OIIPOCHI U TIP.), YMEHHEM B3aUMOJICUCTBOBATH C COLIMATILHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMUSIMHU U Ha3HAYCHUEM.

[TarpuoTHyeckoe BOCIIUTAHUE:

c(hopMHPOBAHHOCTBIO POCCHMCKON TpaKTAHCKOM HICHTUYHOCTH,
YBOKEHHUS K TIPOILJIOMY U HACTOAIIEMY POCCHUUCKON MaTeMaTuKH,
[IEHHOCTHBIM OTHOIIICHUEM K JIOCTUKEHUSIM POCCUMCKUX MATEMAaTHUKOB U
POCCHUMCKOM MaTeMaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO ATHUX
JTOCTUKEHUN B IPYTHX HayKaX, TEXHOJIOTUAX, C(pepax SIKOHOMHUKHU.

J1lyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHMEM  JIyXOBHBIX LEHHOCTEM  POCCUHCKOTO  HapoIa;
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MMOBEICHMUS,
CBSI3aHHOTO C TMPAKTUYECKUM TNPUMEHEHHEM JIOCTWKEHUN HayKu U
NEATEIbHOCThIO YUYEHOT0; OCO3HAHWEM JIMYHOTO BKJaJa B MOCTPOCHUE
YCTOWYUBOTO OYyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM  OTHOUIEHHEM K MHUPY, BKIIOYas OACTETUKY
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3aJay, pEUICHUN,
paccyXJeHul; BOCHPUMMYUBOCTBIO K MAaTE€MaTUYECKUM aCIEeKTaM
pa3JIMYHBIX BUJIOB HCKYCCTBA.

Dr3MYECKOE BOCTUTAHUE:!

c(hOpPMHUPOBAHHOCTHIO YMEHUS MPUMEHITh MAaTEMATUYECKUE 3HAHUS
B MHTEpEcax 3JI0pOBOro U 0e30macHOro odpasa >KM3HH, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3I0POBBIO (3mopoBoe NUTaHUE,
cOasaHCUPOBAHHBIN PEXXUM 3aHATUN W OTHbIXA, peryjspHas (unyeckas
AKTUBHOCTbH);  (PU3MYECKOTO  COBEPIICHCTBOBAHMS, TP  3aHATHAX
CIIOPTUBHO-03/I0POBUTEIHLHOMN JAESITEIBLHOCTHIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TpPYJy, OCO3HAHUEM IIEHHOCTU TPYIOJIHOOUS;
UHTEPECOM K pas3lu4yHbIM cdepaM TpoPecCUOHATBHONW AeATEeTbHOCTH,
CBSI3aHHBIM C MaTeMaTHUKOW U €€ MPUJIOKEHUSIMH, YMEHHEM COBEpIIATh
OCO3HaHHBIA  BBIOOp  Oynaymieid mnpodeccud U peaiu30BbIBATH
COOCTBEHHBIC >KU3HEHHBIC IUIaHBI, TOTOBHOCTBIO U CIOCOOHOCTBIO K
MaTEeMaTUYeCKOMy OOpa30BaHMIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUU
BCEM OKM3HU;, TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PEIICHUU
NPAKTUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH.



DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTBIO HKOJOTHUECKON KyJIbTYphl, MOHUMAaHUEM
BIIMSHUS ~ COLMAIbHO-3KOHOMUYECKHX  MPOLECCOB HA  COCTOSIHUE
MPUPOIHON U COLMATIBHON CpEbl, OCO3HAHUEM IJI0OATLHOTO XapaKTepa
AKOJOTUYECKUX npo0iem; OpHEHTalHEeH Ha IPUMEHEHUE
MaTEeMaTHUYECKUX 3HAHHWM JJI1 PelIeHUs 3a/1a4d B 00JacTH OKpYyKaromien
Cpenbl, IUIAHUPOBAaHUSA IIOCTYNKOB W OLEHKHM HX BO3MOYKHBIX
MOCJICICTBUN I OKPYKAIOIIEN CPEIbI.

[{eHHOCTH HAyYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHsS HayKd U OOIIECTBEHHOH NPaKTUKH,
MMOHMMAaHUEM MAaTEMAaTUYEeCKOM HayKh Kak cdepbl YeIO0BEUYECKOU
NEeATENbHOCTH, ATAaNoOB €€ pa3BUTUS W 3HAYUMOCTH IJIsi Pa3BUTHS
UMBWIN3ALMKU; OBJAJCHUEM S3bIKOM MaTeMaTUKW M MaTeMaTH4EeCKOU
KYyJbTYpOH KaK CpEJICTBOM MO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIIATh
MPOEKTHYI0 M HCCJEN0BATENbCKYIO JEATEIbHOCTh WHIWBHUIYAIbHO U B
rpyIIe.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHMSI MPOrpaMMbl y4eOHOTO
npeaMera «Marematuka XapaKTepHU3yIOTCS OBJIAJICHUEM
YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU  OCUCTNEUAMU, VHUBEPCATbHLIMU DecyIAMUGHbIMU
0elcmeusmu.

1) Vwuueepcanvuvie no3nasamenvhvie Oeticmeus, 0becnedusarom
Gdopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCO8  00YUAIOUUXCSL
(ocsoenue Memooo8 NO3HAHUA OKPYIHCAIOUie20 Mupa, npumeHeHue
JIO2UYECKUX, UCCNIe008aMENbCKUX ONnepayull, YMeHuti paoomams C
ungpopmayueii).

ba3oBrle Jornueckue nercTBU:

e BBISBIATH M  XapaKTepHU30BaTh CYIIECTBEHHBbIE MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, TOHSITUN, OTHOIICHUNU MEXIY
MIOHATUSIMU; dbopmyIUpoBaTh OTIPEICIICHUS MOHSTHI;
yCTaHABJIMBATh CYIIECTBEHHbIM MpPHU3HAK  KjIacCU(UKALINH,
OCHOBaHMSI i1 OOOOIIEHHST M  CpaBHEHMS, KpUTEpUHU
MIPOBOJIMMOTI'0 aHAJIN3A;

e BOCIHPUHUMATH, (POPMYTUPOBATH U MPEOOPA30BHIBATH CYXKICHUS:
yTBEPAUTEIbHbIE W OTpHUIATEIbHbIC, €IUHUYHBIC, YaCTHBIE U
001111€; YCIIOBHBIE;

e BBISBIATh MaTEeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOJIOJCHUSIX U
YTBEPXKICHUSAX; TNpeajiaraTb  KPUTEpUU ISl BBISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUNI;

e Jle7aTh BBIBOJABI C  HUCIOJIB30BAHMEM 3aKOHOB  JIOTHKH,
JEAYKTHBHBIX U WHTYKTUBHBIX YMO3aKJITIOUCHUH,
YMO3aKJIFOYEHUH 10 aHAJIOTUH;

e TMPOBOJAUTH CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MAaTEMATUYECKUX
yTBEPXKJACHUNU (MpsIMbIe W OT TMPOTHUBHOIO), BBICTPAUBAThH
apryMEHTallul0, MPUBOJAUTH TIPUMEPhl M  KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJbL;



BBIOMpaTh CIOCOO pelieHus y4yeOHOM 3aaauu  (CpaBHHUBATh
HECKOJBKO  BapHAaHTOB  pEIIEHUsA, BbIOMpaTh  Hauboiee
MOAXOJSIMA €  YY4ETOM  CAMOCTOSITENIBHO  BBIJCJIEHHBIX
KpUTEPHUEB).

ba3oBrie nccnenoBaTenbCKUE ACHCTBUS:

HCIIOJB30BaTh BOMPOCHI KakK HCCIEA0BATEIbCKUIT HWHCTPYMEHT
MO3HAHUS; dbopmyHpoBaTh BOIIPOCHI, bukcupyromme
MPOTUBOPEYHE, MPOOJIEMY, YCTaHABIMBATh MCKOMOE M JIAHHOE,
dbopMHpOBaTH THUIOTE3y, APTYMEHTHPOBATH CBOIO TIO3UIIHIO,
MHEHHUE;

MPOBOAUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBIA SKCIEPUMEHT,
UCCIIEI0BaHKE o YCTaHOBJICHUIO 0COOEHHOCTEMH
MaTeMaTUYECKOro OOBEKTa, SIBJIEHHUS, MPOLECcCa, BBISBICHUIO
3aBUCUMOCTEN MEXy 00BbEeKTaMU, SBJICHUSMHU, IPOIECCAMU;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUST W BBIBOABI 10
pe3yJibTataM  MPOBEAEHHOTO  HAOMIOJEHUS, UCCIEAOBAHUS,
OIICHUBATh JIOCTOBEPHOCTh MOJYUYECHHBIX PE3YJIbTATOB, BHIBOJOB
1 0000IIICHUH;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoliecca, a TakkKe
BBIJIBUTaTh MPENOI0KEHHUS O €r0 PA3BUTUU B HOBBIX YCJIOBUSIX.

Pabota ¢ nundopmariuei:

BBISIBIIATH Je(DULHUTHI MH(GOPMAIMK, TaHHBIX, HEOOXOAUMBIX IS
OTBETAa Ha BOIIPOC U ISl PELICHHUS 3a/1a4u;

BBIOMPATh HMH(POPMALMIO U3 HCTOYHUKOB PAa3IUYHBIX THIIOB,
aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh MW  HMHTEPIPETUPOBATH
MH(OPMALMIO PAa3IMYHBIX BUIOB U (POPM NPEICTABICHHS;
CTPYKTYPUPOBATh MH(POPMALIUIO, MPEICTABIATh €€ B Pa3IMYHBIX
(dopmax, MILTIOCTPUPOBATH TpaUUECKH;

OLICHUBATh HAASKHOCTh HH(OpMAMUM 1O CaMOCTOSITENBHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2) Vhueepcanbhvle KOMMYHUKAMUGHbBIE OelicmEUsl, 00ecneuusaom
CHOPpMUPOBAHHOCMB COYUATLHBIX HABLIKOB 00VUAIOUUXCSL.
OOmieHue:

BOCIPUHUMATH U (DOPMYIHPOBATH CYXKIIEHUS B COOTBETCTBHHU C
YCIOBUSMH M LEISIMH OOINEHHUs; SICHO, TOYHO, TPaMOTHO
BBIp2XKaTh CBOIO TOYKY 3PEHHUA B YCTHBIX M MHUCHhMEHHBIX
TEKCTaX, JaBaTh TIOACHEHUS M0 XOIy pelIeHHWs 3a/JayH,
KOMMEHTHPOBATh MOTYYCHHBIN pPe3ybTar;

B Xo/A€ OOCYXHIEHHs 3aJaBaTb BOMNPOCHI 1O CYIIECTBY
oOcykmaeMoil  TeMbl,  MOpOOJEMBbI,  pelraeMoll  3ajJayu,
BBICKA3bIBaTh MWJIEW, HAIlCJICHHBIE Ha TIOMNCK PEIICHUS;
COTIOCTABJIATh CBOU CYXACHUA C CYXACHUAMH JIPYTUX
YYaCTHUKOB Juajnora, OOHApy>XMBaThb pa3Iu4Me U CXOJCTBO
NO3ULMK; B KOPpPEeKTHOH (opme (opmynmpoBaTh pa3HOIIIacus,
CBOM BO3PaXCHUSI;

NPEICTABIATh PE3yJAbTaThl PEIICHUS 3a7add, OSKCIICPUMEHTA,
UCCJIEIOBAHUS, IPOEKTAa; CaMOCTOSATEIbHO BBIOMpaTh QopMmar
BBICTYIUICHUS C y4€TOM 3aJad Mpe3eHTAllMd W OCOOEHHOCTEU
ayJTUTOPHH.

CoTpyAHUYECTBO:



e IIOHMMAaThb MW MWCHOJB30BATh MPEUMYIIECTBA KOMAaHJAHOW U
WHANBUAYAIbHONH pabOThl MpHU pelIeHuH Yy4eOHBIX 3ajady;
MPUHUMATh LEJIb COBMECTHOM JESITENIbHOCTH, IUIAHHUPOBATH
OpraHM3aIMI0 COBMECTHOU paboOThl, paclpeaensiTh BUAbI padoT,
JOTOBapUBaThCSA, OOCYXKJIaTh MPOILECC M pPE3yJabTaT padoTHI;
0000111aTh MHEHHS HECKOJIBKUX JIIOIEH;

e y4YacTBOBATh B IPYMIOBBIX (hopMax paboThl (00CykIeHUS, OOMEH
MHEHH, «MO3TOBBIE IITYPMbD» U HHBIE); BBIIIOJHITH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOM JCUCTBUA C APYTUMHU YICHAMU
KOMaH/Ibl; OLICHMBATh Ka4€CTBO CBOET0 BKJIAJa B OOIINNA MPOIYKT
o KpUTEPUSIM, chopMyIHPOBAHHBIM YYaCTHHUKaMU
B3aNMOJICHCTBUS.

3) Vuusepcanrvnvie pezynamuenvie Oeiicmeus, obecnedugarom
Qopmuposanue CcMbICI08bLIX YCMAHOBOK U  JHCUBHEHHbIX  HABLIKOS
JTUYHOCTU.

Camoopranuzanus:

COCTABJISITh IUIAH, AJITOPUTM pELIEHUs 3a/ayd, BBIOMPATH CHOCO0
pemieHUss ¢ Y4€TOM HUMEIOIIUXCA PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUpPOBaTb M  KOPPEKTUPOBATh BAapUAHTHI
penieHuii ¢ ydéToM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIB:

e BJIQJICTh HABBIKAMU IO3HABATEJILHOM PE(IEKCUU KAaK OCO3HAHMS
COBEpILIAEMbIX JCHCTBUH U MBICIUTENbHBIX IPOLIECCOB, HX
PE3yIbTaTOB; BIAIETh CIOCOOAMH CAMOIIPOBEPKU, CAMOKOHTPOJS
Ipoliecca U pe3ysibTara peuieH!s MaTeEMaTUYECKOH 3a1auH;

e TMpPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpH
pelIeHn 3aJa4d, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTH Ha
OCHOBE HOBBIX OOCTOSATENbCTB, NAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBUE pe3yjbTaTa LEIHM U  YCIOBHSM,
OOBACHATh  MPUYMHBI  JOCTHKEHUS WM  HEJAOCTHKEHUS
pe3yIabTaTOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLICHKY
MpUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoenne yueOHOTO Kypca «Anredpa M Havajla MaTeMaTUYECKOTO
aHajgu3a» Ha YpPOBHE CpeaHero olmiero oOpa3oBaHUsS —JOJDKHO
o0ecIieuynBaTh JTOCTHKCHHE CIICTYIONTUX MPEAMETHBIX 00pa30BaTeIbHbBIX
pE3yJIbTATOB:

10 KUIIACC

Yucja v BBIYUCICHUA

OnepupoBaTh TMOHATUSMHU: PAIMOHAIIBHOE W JICHMCTBUTEIBLHOE
YUCJI0, OOBIKHOBEHHAS U JECATUYHAS APOOh, TPOLICHTHI.

Beimonuare apudMeTnueckue oOmnepanydu ¢ paluoOHAIbHBIMH U
JIeUCTBUTEIbHBIMHU YHCIJIAMHU.

Beimonuate mpuOMMKEHHBIE BBIYUCICHUS, WCIOJB3YS IpaBUiIa
OKPYTJICHUS, AEIaTh IPUKUJIKY U OLICHKY PE3YyJIbTaTa BHIYUCIICHUM.



OnepupoBarh TMOHATHSMHU: CTENEHb C LEJIbIM IOKa3aTeseM;
cTaHmapTHas (opma 3amucu  JEUCTBUTENBHOTO  YHCIa, KOPEHb
HATypaJbHON CTENEHH; HCIOJB30BaTh MOAXOMAINIYI0 (opMy 3amucu
JNEUCTBUTENBHBIX YHWCEI Ul pELIeHUs MNpPaKTUYECKUX 3a1ad |
MIPE/ICTABIICHUS TaHHBIX.

OnepupoBarh  MOHATHSIMH: CHHYC, KOCHHYC M  TaHI€HC
MIPOU3BOJIBHOTO YTJa; UCIOJIb30BATh 3alMCh MTPOU3BOJIBHOTO YIJia Yepes
oOpaTHbIE TPUTOHOMETPUIECKHIE (PYHKIIHH.

YpaBHeHNs U HEPABEHCTBA

OnepupoBarh MOHATHAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO;
LEJI0€, palHOHAIbHOE, HPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPHUECKOE YPABHEHUE;

BoInonHATh peoOpa3oBaHusi TPUTOHOMETPUYECKHUX BBIPAXKEHHN H
pemarb TPUrOHOMETPUYECKUE YPABHEHHUS.

BeinonHATe  mpeoOpa3oBaHus — LENbIX,  PAUUOHAIBHBIX U
MPPALMOHAIBHBIX BBIPAXKEHUI W pEIIaTh OCHOBHBIE THUIIBI LENbIX,
palMOHAIBHBIX U UPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh  ypaBHEHUST W HEpPaBEHCTBA Uil  PEIICHUA
MaTeMaTUYeCKHX 3a7a4 M 33Jad M3 pa3JIMyHbIX O0JacTel Haykd H
pEATbHOM KU3HMU.

MopaenupoBaTh pealibHbIE€ CUTYaIlMH Ha SI3bIKE aJIreOpbl, COCTABIIATH
BBIPQ)KECHHUSI, YPAaBHEHMsI, HEPABEHCTBA 110 YCIOBUIO 33]1a4H, UCCIEA0BATh
MIOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpaGuKH

OnepupoBarh MOHATUAMH: (PYHKIUSA, CIOCOOBI 3aaHusl (yHKLIHH,
0o0JacTh oOmpeneiaeHus] W MHOXKECTBO 3HaueHUM (yHKUMH, Trpaduk
(GyHKUIMH, B3aUMHO 00paTHbIE (DYHKIIMH.

OnepupoBath MOHATUSAMU: YETHOCTh U HEUETHOCTh (DYHKLMH, HYJIN
(yHKUMU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBath rpadyku (yHKIHIT IS PEIICHHS YPABHEHHUIH.

Ctpouth M yuTaTh rpaduKu JUHEHHON (PYHKUMHU, KBAJAPATUYHOU
(yHKUIMU, CTENEHHON (PYHKIMHU C LENIbIM [TOKa3aTEeJIEM.

Ucnonb3oBath rpaduku QyHKIUNA A9 UCCIIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEN TPH pPEIIEHUU 3aAad U3 APYrMX YUYEOHBIX MPEIMETOB H
peanbHOM KU3HM;, BbIpaXaTb (QOPMyJIaMH 3aBUCUMOCTH  MEXIY
BEJIMYMHAMM.

Havana mareMaTH4ecKoOro aHajausa

OnepupoBath MOHATUAMU: MOCIEAOBATEIBHOCTh, aprU(pMeTHUYecKas
U T€OMETpUYECKasi IPOrPECCHUH.

OnepupoBatb MIOHSTUSAMMU: OECKOHEUHO yOBIBaroIast
reoMeTpuYecKkas Mporpeccus, CcymMMa OECKOHEYHO  yObIBarouiei
reOMETPUYECKOU IPOTrPECCUM.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCJIENOBATEIBHOCTEN U IIPOTPECCUN IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOrO XapaKkrepa.

MHoxecTBa M JIOTHUKA

OnepupoBarh  MOHATUSMU:  MHOXECTBO,  OIEpalud  Haj
MHO>KECTBaMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Jjisi OMUCAHUS
peanbHBIX NPOLECCOB M SIBICHWM, MpPU pEIIEHUWU 3aJad M3 JPYTUx
y4€OHBIX MPEAMETOB.



OnepupoBarh NOHATHSAMHU: OIpPEACIICHHE, TEOpeMa, CIEACTBHE,
J0Ka3aTebCTRO.

11 KIIACC

Yuciia ¥ BIYMCICHUSA

OnepupoBarh  MOHATHUAMM:  HATypaJbHOE,  LEJIOE€  YHUCIO;
HCIIOJIb30BaTh MIPU3HAKH JIEIIMMOCTH LIEJIBIX YHUCEI, PA3JIOKEHNUE YMCIIA Ha
IIPOCTBIE MHOKUTENHN JUIS PELICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PALMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MNOHATUSAMHU: JOTapU(PM YHCIA, JECATHUYHBIE U
HaTypaJIbHBIE JIOTAPUDMBI.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHATh CBOMCTBA CTENEHU MJisl MPeoOpa3OBaHUs BBIPAXKECHMIA;
ONEPUPOBATh TMOHATUSAMH: IIOKA3aTEIBHOE YPABHEHHE W HEPABEHCTBO;
pelmaTh OCHOBHBIE TUIIBI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BrimonHAT npeoOpa3zoBaHus BBIPAKEHUU, coaepIKalux
norapu(Mbl; ONEPUPOBATH MOHATUAMU: JOrapUPMUUECKOE YpaBHEHUE U
HEPaBEHCTBO; pellaThb OCHOBHBIE THUIIbI JIOTApU(PMUUECKUX YPAaBHEHHUN U
HEPABEHCTB.

Haxomute peleHus MIPOCTENIINX TPUTOHOMETPUYECKUX
HEPABEHCTB.

OneprpoBaTh MOHATHSAMU: CHCTEMA JIMHEMHBIX YPaBHEHUN MU €€
pEelIeHNE; UCIONB30BATh CUCTEMY JIMHEWHBIX YPABHEHUM ISl PELICHUS
MIPAKTUYECKUX 3a/1a4.

HaxoguTe pemeHuss mNpPOCTEMIIMX CUCTEM UM COBOKYIHOCTEU
PalMOHAJIBHBIX YPABHEHNUW U HEPABEHCTB.

MopaenupoBaTh pealibHbIE€ CUTYaIlMU Ha SI3bIKE aJIreOpbl, COCTABIIATh
BBIPAXEHUS, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4H,
HCCIIEN0BATh IIOCTPOEHHBIE MOJEIW C MCIIOJb30BAHUEM aIllapara
anreopsbl.

DOyHKUMHU U TpaGuKH

OnepupoBath NOHATUAMU: MEepUoANYEcKas (QYHKIMS, TPOMEKYTKU
MOHOTOHHOCTH (PYHKI[UHU, TOUYKH 3KCTpeMyMa (DYHKIHMH, HauOoJblIee U
HavMeHblllee 3HaYeHUs1 QPYHKUIMUU Ha MPOMEXKYTKE; UCIOIb30BaTh UX IS
uccaen0BaHus GyHKIWHU, 3aJaHHON rpaduKoM.

OnepupoBathb MIOHATUSAMMU: rpaduku IIOKa3aTEJIbHOM,
norapu(MUUECKO U TPUTOHOMETPUYECKUX (DYHKIIMIL; N300pa’kaTh UX Ha
KOOPAWHATHOM IUIOCKOCTH M HCMOJB30BaTh ISl PELICHHUS YPAaBHEHUU U
HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTU TpaduKu JIMHEHHBIX
YPaBHEHHM M UCIOJIb30BaTh HUX JUISI PELICHUS CHUCTEMBI JIMHEHHBIX
YPaBHEHUN.

Ncnonb3oBath rpaduky GyHKIMA 115 UCCIIEAOBaHUS MPOIECCOB U
3aBUCUMOCTEH U3 APYTUX YUYEOHBIX TUCIUIUIMH.

Hayana mareMaTH4eCKOro aHAIU3a

OnepupoBaTh MOHATUSIMHU: HEMpPEPbIBHAS (PYHKUHMS;, MPOU3BOJHASA
(YyHKUMY; HCMONB30BAaTh T'€OMETPUYECKUA U (DU3UYECKUH CMBICI
IIPOU3BOJHOM TS PEIICHUS 3a/1a4.

Haxonuth mNpou3BOJHBIE 3JIEMEHTAPHBIX (PYHKUUH, BBIYUCIATDH
IPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (YHKIIHI.



Hcnonp30BaTh MNPOM3BOAHYIO Ji UCCIENOBaHMS (DYHKIUK Ha
MOHOTOHHOCTbh M 3KCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl UCCIEIOBAHUS K
MTOCTPOEHUIO IPAPHUKOB.

Hcnonb30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS  HAWIYYIIEro
penieHuss B MPUKIAIHBIX, B TOM YHCIE COLMAIBbHO-DKOHOMHYECKHX,
3a/1ayax.

OnepupoBaTh MOHATHSIMH: MEPBOOOpa3HAsi U WHTETpas; MOHUMATD
reoMeTpUYeCKUid U GU3NUYECKUN CMBICT UHTErpaja.

Haxoauts mepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKIIMIA; BBIYUCIATH
uHTerpai no Gopmynne Herorona—Jleioauma.

Pemwate mnpuknagHele  3agaud, B TOM YHUCJIE  COLHAIBHO-
SKOHOMHUYECKOTO U duznyecKoro XapakTepa, cpencTBaMu
MaTeMaTU4eCKOro aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTpoJbHbIe IIpakTn4yeckue
n/n | mporpaMmsl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
MHoOKecTBa paluOHaIbHbIX U
1 JICICTBUTEJIBHBIX YHCE]L. 1 1 bubmuorexa [JOK
PaunonanbHble ypaBHEHUS U https://m.edsoo.ru/7f43a03a
HEpaBEHCTBA
) Oyuknuu U rpaduku. CteneHs ¢ 6 ) bubnmnoreka [HOK
LICJIBIM OKa3aTelIeM https://m.edsoo.ru/7f43a03a
Apubdmernuecknii KOpeHb N—0oM
3 CTI;HE)HI/I Hppa I/IOHaJII)LHHe 18 1 brbmrorexa LTOK
- vippan https://m.edsoo.ru/7f43a03a
YpaBHEHUS U HEPABEHCTBA
Dopmynsl
4 T I/Ilj“OI};OMeT un. Tpuronomerpudeckme 22 1 bubmmoreia LOK
p prH. 1P p https://m.edsoo.ru/7f43a03a
ypaBHEHUS
5 ITocnenoBaTeALHOCTH U IPOIPECCHHA 5 bubmorexa LIOK
A porp https://m.edsoo.ru/7f43a03a
5 [ToBTOpenwue, 06001IeHNE, 3 1 bubnunorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f43a03a
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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11 KIIACC

KoauuecTBO 9acoB

Ne HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (U (PPOBBIE)
Konrpoasbnsie | IIpakTnuyeckue
n/m | mporpamMmbl Bceero o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
CreneHs ¢ palioOHAIBLHBIM TTOKA3aTEIICM.
1 [TokazarenpHas ynkmwms. [TokazareapHbIe 12 1 bubmorexa LHOK
y ’ https://m.edsoo.ru/7f43a03a
YpaBHECHHS U HEPABCHCTBA
Jlorapudmuueckas GpyHKIHA.
2 .HOI‘apI/IiMI/IHGCKI/IC q)yaB:eHnﬂ u 12 1 bubmmorexa LIOK
p yp https://m.edsoo.ru/7f43a03a
HEPaBCHCTBA
TpuronoMmerpryeckne GyHKIMH U UX
3 rpaq)HKH TTI;IFOHOMG (bIqucIII(He 9 1 bubmmorexa LIOK
P P P https://m.edso0o.ru/7f43a03a
HEPaBCHCTBA
bu6nmoreka [JOK
4 IT I i
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH 24 1 https://m.edsoo.ru/7f43a03a
bu6mmoreka [IOK
u
> HICTPAT 1 €ro TPHMEHCEHIA 9 ! https://m.edsoo.ru/7f43a03a
bu6mmorexa [IOK
6 .
Cuctembt ypasHeHHii 12 1 https://m.edsoo.ru/7f43a03a
7 HarypansHble U 1eIbIe YHUCIa 6 bubmmorexa [JOK
yp H https://m.edsoo.ru/7f43a03a
3 [ToBTOpenue, 06001IeHNE, 18 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/7f43a03a
OBILIEE KOJIMYECTBO HACOB I10 102 7 0
[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC OYHO — 3AOYHOE OBYYEHHE

Koaun4yecTBO 4acosB

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE Pecypchl

Ne
n/n | HaumeHoBaHMe pa3aesioB H TeM NPOrpaMMbl
KonTposbHbIe
Bcero
padoThI
MHo%kecTBa pallMOHANIBHBIX U JEUCTBUTEIBHBIX YHCE. bubnnoreka [JOK
1 14 1 _
PaunoHanbHble ypaBHEHUS 1 HEPABEHCTBA https://m.edsoo.ru/7f43a03a
bubmuoreka [JOK
2 o .C
yHKIUHU U rpaduku. CTeneHb ¢ HeNbIM MoKa3aTelieM 6 https://m.edsoo.ru/7f43a03a
3 Apudmerndeckuil KOpeHb N—0if CTeNeHu. 18 1 bu6nuoreka [IOK
HppauvoHainbHble YpaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/7f43a03a
4 ®opmyisl TpuroHomerpun. TpuronoMmerpuyeckue 27 1 bubnnorexa [JOK
ypaBHEHUs https://m.edsoo.ru/7f43a03a
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5 Bubnuorexa LIOK
a porp https://m.edsoo.ru/7f43a03a
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3alIMsl 3HAHUM 3 1 Eggjﬁﬁf&igﬁﬁ £43203a
4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a

TEMATHYECKOE IINTAHUPOBAHUE

11 KITIACC OYHO — 3AOYHOE OBYYEHHE

Ne HaumeHoBaHue pa3/ieioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIE (LM (pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

KonTpoabHble
n/n | MporpaMmmsl 6
Beero padoThI
CreneHp ¢ parOHAIBHBIM TIOKA3aTEJIeM.
[TokazarenpHas pynkmus. [TokazarenpHbIC 12 1 bubmmorexa HOK
Y ' https://m.edsoo.ru/7f43a03a

YpaBHEHMsI 1 HEpaBEHCTBA

Jlorapudmuueckas GyHKUIHUS. 12 bubnuoreka [IOK

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA https://m.edsoo.ru/7f43a03a

Tpuronomerpuueckre GyHKIUU U UX 10 1 bubnuoreka [IOK

rpaduxu. TpuroHomerpruueckue HepaBeHCTBa https://m.edsoo.ru/7f43a03a
OBUIEE KOJIMYECTBO YACOB I10 34 2

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

12 KIIACC OYHO — 3AOYHOE OBYYEHHE

Comscna | 22 (b
BaTeJbHBI bl
N 4acoB P pecyp
[1]
- HanmeHoBaHMe pa3/1e/ioB U TeM NMPOrPpaMMbl
n/m KoHTpo.b.
Bcero padoThI
. bu6mmoreka [IOK
4 IT I
POUSBO/IHAs. LiPHMCHEHHC HPOHSBOAHOM 24 1 https://m.edsoo.ru/7f43a03a
bu6mmoreka [IOK
5 %1
HTCTPAT H CTO HPHMCHCHI 9 https://m.edsoo.ru/7f43a03a
. bubmuorexa [JOK
6 Crcremst ypasHemmii 12 1 https://m.edsoo.ru/7f43a03a
bu6nmoreka [JOK
7 H
ATYPAIBHBIC 1 LEJIBIE JICd 6 https://m.edsoo.ru/7f43a03a
bu6mmoreka [IOK
8 IT 7
OBTOpeHHE, 000011IeHue, cUCTeMaTH3alusl 3HAHUH 17 1 https://m.edsoo.ru/743a03a
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC nYIl
JaekTpoHHbIe (HU(POBHIE)
KosmnuecTBo yacoB o0pa3oBaTe/ibHbIE PeCypchbl
Ne HaumeHoBaHue pa3iesioB U TeM
n/n | mMporpamMmbl
KonTposabHubie IIpakTHyeckue
Bcero
padoThbI padoThI
MHOXeCTBa PallMOHAJILHBIX U
1 ENUCTBUTEIHLHBIX YUCEI. 3 bu6mmoreka [IOK
PanvoHaneHbIE ypaBHEHMS U https://m.edsoo.ru/7f43a03a
HEpPaBEHCTBA
5 @Oynkiun u rpaguku. CTeneHs ¢ 3 bubnuoreka [IOK
LEeJIBIM MMOKa3aTeIeM https://m.edsoo.ru/7f43a03a
ApudmMeTndyecKknii KOpeHb N—oM
3 CTI::H(SHI/I Hppa I/IOHaJI;bHHe 4 1 bubmorexa HOK
- oppan https://m.edsoo.ru/7f43a03a
YpaBHEHUS U HEPABEHCTBA
dopMy sl
4 T I/II;OI}-;OMCT un. TpuroHoMeTpuyecKue 4 bubnuorexa LIOK
p pHi-1p p https://m.edsoo.ru/7f43a03a
ypaBHEHUS
5 ITocienoBaTeIbHOCTH U IPOIrPECCUH 2 bubmiorexa HOK
. porp https://m.edsoo.ru/7f43a03a
5 [ToBTOpeHue, 060061IeHNE, 1 1 bubmunoreka [JOK
CHCTEMaTH3aIusl 3HaHUM https://m.edsoo.ru/7f43a03a
OBIIEE KOJIMYECTBO YACOB I10 17 5
ITPOI'PAMME
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11 KITIACC NIl

KoaunuyecTBO 4acoB

DJIeKTPOHHbIe (LM (pOBbIE)
o0pa3oBaTe/IbHbIE PecypChl

Ne | HammeHoBaHue pa3iesioB
/1 | ¥ TeM NPOrpamMMbl
B KonTposabHubie IpakTuyeckue bubnuotexa [JOK
cero padoThI padoThI https://m.edsoo.ru/7f43a03a
CreneHns ¢ pallMOHAIBLHBIM
IIOKAa3aTeJIEM. o 110K
noJInoTeKa
1 IT .
OA3ATCIbHA (YHILLIS 2 . https://m.edsoo.ru/7f43a03a
Iloka3aTenbHbIe ypaBHEHUS
Y HEPaBEHCTBA
Jlorapudmuueckas
5 byHKIHS. ’ bu6nuorexa [IOK
Jlorapudmmueckue https://m.edsoo.ru/7f43a03a
YpaBHEHHUS U HEPABEHCTBA
Tpuronomerpuueckue
3 (GYHKINU U UX TpaduKy. ’ 1 bu6muoreka [JOK
Tpuronomerpuueckue https://m.edsoo.ru/7f43a03a
HEpaBEHCTBA
4 ITponsBoanas. [Ipumenenue 3 1 bubmuoteka [IOK
MIPOU3BOAHOM https://m.edsoo.ru/7f43a03a
5 WHurerpain u ero ) bu6muoreka [JOK
[IPUMEHEHUs https://m.edsoo.ru/7f43a03a
6 CucreMsl ypaBHEHUH 3 1 bubnmorexa LHOK

https://m.edsoo.ru/7f43a03a



https://m.edsoo.ru/7f43a03a
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https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a

HarypanbHble u nemnsie ’ Bu6muoteka [JOK

quciia https://m.edsoo.ru/7f43a03a

[ToBTOpenwue, 0600meHNE, 1 but6mmoreka [IOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f43a03a
OBIIEE KOJIMYECTBO 17

YACOB I10 ITPOTPAMME
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