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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yue6HOro Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB paspaboraHa Ha
ocHoBe DeiepaabHOr0 rocyJapCTBEHHOr0 00pa30BaTeIbHOTO CTaHIapTa CPEAHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEABABISIEMBIX K MAaT€MaTHUYECKOMY OOpa30BaHUIO, U TPATULUNA POCCHUICKOTO
oOpa3oBanus. Peanmuzanus mporpamMmbl 00€CIIEUMBACT OBIJIAJCHHE KIIOUYEBBIMU
KOMITETCHIIUSIMHU, COCTABIISIIOIIMMHU OCHOBY JIJIi CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0Opa3oBaHus, 1IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYaAIOIIHUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hauajna MaTeMaTHYECKOTO aHAIM3a» SIBISIETCS OJHUM U3
HamOoJiee 3HAYMMBIX B TMPOrpaMMe CTapiieid IIKOJbI, MOCKOJbKY, C OJHON
CTOPOHBI, OH O0OECIEeUYMBACT HMHCTPYMEHTAJIbHYIO 0a3zy I M3Y4EeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYyroil CTOPOHBI, (POPMHUPYET JOTHIECKOE U
a0CTpaKTHOE MBIIUICHUE YYalluXCs Ha ypOBHE, HEOOXOAWMMOM JJisi OCBOCHHS
KypcoB uH(MOpMATHKH, OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax
JTAHHOTO Kypca ydallluecs OBJIAJIeBalOT YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOMN
HayKH, KOTopas (popMyIupyeT CBOU JOCTUKEHHUS B MaTeMaTHUeCKoi popme.

Kypc anreOpbl 1 Hayan MaTeMaTUYECKOrO aHalIM3a 3aKJIaJ(bIBA€T OCHOBY JIJIS
YCTCIIHOTO OBJAJACHUS 3aKOHaMHU (U3UKH, XHUMHH, OWOJIOTHH, TTOHUMAHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH W OOIINECTBCHHOW KWU3HH, ITO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX ITM(MPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIBh30BaTh WX B MOBCEIHEBHOM XH3HU. B TOoXe Bpemsi oBiajieHue
aOCTpaKTHBIMA W JIOTHYECKA CTPOTUMH MATEMATHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBAaET yMCHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH
YTBEPXKCHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue U
aHaJoruio, GOpMUPYET KPEaTUBHOE M KPUTHUECKOE MbILIeHHEe. B xo1e nzydenus
anreOppl W HayaJl MaTeMAaTHMYeCKOro aHalv3a B CTapllield MIKOJE YydYalluecs
MOJIYYalOT HOBBIM OMBIT pEHICHUS MNPUKIAAHBIX 3a/ad, CaMOCTOSTEILHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJCIICH peaNbHBIX CUTyallMd W HHTCPIIPETAIIUN
MOJIYYCHHBIX ~ PENICHWM, 3HAKOMITCS €  TpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEW B TIPHPOAEC, HAYKE MU B HCKYCCTBE, C BBIAAIONTUMUCS
MaTEeMaTUYECKUMH OTKPHITUSIMU U UX aBTOpaMH.

Kypc o6namaer 3HAYMTENBHBIM BOCIHUTATEIBHBIM IMOTEHIIMAJIOM, KOTOPBIM
peanusyeTcsl Kak yepe3 yuyeOHbI Marepuali, CroCOOCTBYIONMIMI (hOpMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenupuky y4eOHOU NesaTebHOCTH,



TpeOyromen CaMOCTOSATEIIbHOCTH, aKKypaTHOCTH, MPOJIOJKATENIbHON
KOHLIEHTpAllMi BHUMAaHNs U OTBETCTBEHHOCTH 32 ITOJIy4CHHBIA PE3YJIbTAT.

B ocHoBe MeTtoguku OOydeHHs airedpe M HadajaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT ACSITEIIbHOCTHBIN MPUHLIUI 00YUYEHUS.

Crpykrypa Kypca «AnreOpa u Hayajla MaTeEMaTUUECKOTI0 aHAIN3a» BKIIIOYAET
CIIEYIOLIUE COACPKATEIBHO-METOANYECKUE JHMHUM: «Hucna W BBIYHCICHUD,
«PyHkmuu v rpadpukm», «YpaBHEHMS M HepaBeHCTBa», «Hawama
MaTeMaTU4YecKoro aHanusa», «MHoXecTBa U JIOrMka». Bce  OCHOBHBIE
COJIEPKATEJIbHO-METOJIMYECKUE JIMHUM H3Y4aloTCd Ha MPOTSHKEHUM ABYX JIET
oOydeHusl B CTapllel IMIKOJe, ECTECTBEHHO JOMOHSS APYT APYra U MOCTETEHHO
HAChIIAACh HOBBIMM TE€MaMM M pasaeiaMu. JlaHHBIM Kypc  SIBISETCSH
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIMHAET B cebe COAepKAHUE HECKOJIbKHUX
MaTEMaTUYECKUX TUCUUILUIMH: anredpa, TPUrOHOMETPHUS, MaTEMaTUUYECKUI aHaJu3,
Teopusi MHOXKeCTB U Ap. Ilo Mepe Toro kak ydaimuecs OBJIAJIEBAlOT BCE Ooliee
IMIMPOKUM MaTEeMAaTUYECKUM ammapaToM, Y HUX MOCIEN0BaTEeNbHO (HOpMUpYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYH) MOJEIb pPEAIbHOI
CUTyallud, NpPUMEHATh 3HAHUS, IOJY4YEHHblEe B Kypce «AnreOpa M Haudaja
MaTEMaTUYECKOr0 aHAIN3a», I PELICHHs] CaMOCTOSTENbHO CHOPMYIUPOBAHHON
MaTEeMaTUYECKOH 3aJ1auM, a 3aT€M UHTEPIIPETUPOBATH MMOTYUEHHBIN pe3ynbTar.

CopepxarenpHo-MeToANMYECKas JIMHAA «Hucna M BBIYMCIECHUS» 3aBEpLIACT
(GbopMHpOBaHNE HABBIKOB HCIIOJIB30BAaHUS JIEWCTBUTENIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOW mkose. B crapmeil mkone ocoboe BHUMAaHME YAENAETCS
(GOpPMHUPOBAHUIO TMPOYHBIX BBIUUCIUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B ce0s
UCIOJIb30BAaHUE PAa3IMYHbIX (QOpPM 3alMcH JAEUCTBUTEIBHOIO YMCIA, YMEHHE
pPalMOHAIIBHO BBIMONHATh JEUCTBUS C HHMMH, JeNaThb NPUKUAKY, OLIEHUBATH
pe3ynapTar. OOydaromiyecs: MOJIy4aloT HaBBIKM TNPUOJMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JCUCTBUM C 4YHCIaMy, 3aldCaHHBIMU B CTaHIapTHOU (opme,
VICIIOJIB30BAHUSI MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHUI.

JIunus «YpaBHEHUSI U HEPABEHCTBA» pEAIU3YETCs] Ha MPOTSKEHUH BCETO
oOyueHuss B CTaplleil IIKojJe, MOCKOJbKY B KaXJOM paslieie MporpamMmbl
PELYCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3anady. OOydarouuecs OBIaIe€BarOT
pa3IMYHBIMM METOJAMH PELICHUs LEJbIX, PALMOHAJIBHBIX, HWPPALMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTAQpU(PMUUYECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lonmydeHHble YMEHHS UCIOJIB3YIOTCS IIPH UCCIIET0OBAaHUMI
GyHKUMNA C MOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPUKIAIHBIX 3aa4 W 3a7a4 Ha
HaxXOoXKJIeHWE HauOOJbIIMX W HAUMEHBbIIMX 3HaueHud QyHkuuu. JlanHas
collep)KaTelibHas JIMHUS BKJIIOYaeT B ce0s Takxke (OpMUpOBaHHE YMEHUH
BBIMOJHATh pacdy€Thl Mo (Qopmysam, npeoOpa3oBaHUs ILENbIX, PALUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKECHUH,



COJIepKallNX CTemeHu M jorapudmbl. braromaps usydeHuro anredpandeckoro
Marepuajia  MPOUCXOIUT  JAJbHEWIIEE  Pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTpAaKTHOIO MBIIUICHUS Y4YalUuXcsi, (QOPMHUPYIOTCS HaBBIKA JCIYKTUBHBIX
paccyxaeHudd, paboOTl €  CHMBOJBHBIMH  (QopMamu,  MPEACTaBICHUS
3aKOHOMEPHOCTE M 3aBHCHUMOCTEHl B BHJE PABEHCTB M HEpaBEHCTB. AnreOpa
npemnaracT A(PQGEKTHBHBIE WHCTPYMEHTBI Ui PEIICHHWS TNPAKTUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HATJSIHO AEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToANYecKass JHUSA «DyHKIUM ©  TpaduKu» TECHO
NEPEIUIETAECTCA C APYTUMHU JIMHHUSIMHU Kypca, IOCKOJIBKY B KAKOM-TO CMbICIIE 3a/1a€T
MOCJIEA0BATEIBHOCTh U3YYEHUS Marepuarna. N3yuenune CTEIICHHOM,
MOKa3aTeJIbHOM, JJorapu(PpMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBONCTB
U rpauKoB, UCIOJNb30BaHUE (QYHKUUN JJI PEIICHUs 3a/lad U3 JIPYTrux y4eOHBIX
NPEIMETOB U PEaIbHON JKU3HU TECHO CBS3aHO KaK ¢ MaT€MATUYECKUM AHAIIU30M,
TaK U C pELIEHUWEM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosibllloe BHHUMaHUE
ynensiercs (GOpMUPOBAHUIO YMEHHS BbhIpaxaTh (HOpMYyIamMu 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMU, HCCJIENOBATh IMOJYYEHHBIE (PYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi coaepKaTeIbHON JIMHUU HalleJIEH Ha Pa3BUTHE YMEHUM
M HaBBIKOB, TO3BOJSIONIMX BbIpAXKaTh 3aBUCUMOCTH MEXAY BEJIUYUHAMU B
paznuyHOil (popme: aHanuTUUECKOW, rpaduyeckor u cioBecHoi. Ero msydenue
CHOCOOCTBYET pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3ALIUH, UCTIO0JIb30BAHUIO aHAJIOTHM.

ConepxartenbHas nuHUS «Hauana maTeMaTHueckoro aHajiu3a» IMO3BOJISIET
CYILIECTBEHHO PACIHIMPUTH KPYI KaK MaTEeMaTHUYECKUX, TaK M MPUKIATHBIX 3a/ad,
JIOCTYITHBIX O0YYaromUMCsl, Y KOTOPBIX TOSIBISIETCS BO3MOXKHOCTh MCCIIENAOBATH U
ctpouth Trpaduku (QyHKIUM, omNpenensarb MX HauOOJbIIME W HAUMEHBIINE
3HAUEHHUS, BBIYUCIATH IUIOMAAN (GUTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU U
yCKOpeHHsl TmporeccoB. JlaHHas coaepkaTeiabHash JIMHUA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TMOCTPOEHUS MAaTEMaTUYECKUX MOJIENIEd pealbHbIX CHUTYalH,
HAXOXKJEHUSl HAWJy4ylIero penieHus B MPUKIAIHBIX, B TOM YHUCJE COLMAIbHO-
SKOHOMMYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTH4YE€CKOIO aHaIn3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHYECKOTO U KPEATUBHOIO
MBINUICHUs, (OPMHUPOBAHUIO YMEHUN paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHMKEe M ucKyccTtBe. OOyuvatouuecs Y3HAIOT O
BBIJIAIOIINXCS pe3yJibTaTaxX, IMOJYYEHHBIX B XOJE€ pAa3BUTHS MAaTEMATHKU Kak
HayKH, U UX aBTOpax.

ConepxaTenpbHO-MeTOANYeCKas JUHUS «MHOKECTBA U JIOTUKA» B OCHOBHOM
NOCBSLIEHA  3JEMEHTaM TEOPUH  MHOXKECTB. Te€OpeTUKO-MHOKECTBEHHbBIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJIBHOW MAaTEMAaTUKHU W MpejiararoT



HauboJee YHUBEPCATBHBIN S3bIK, O0OBbETUHAIONINN BCE pa3Aesibl MATEMAaTUKU U €€
IIPWIOKEHUN, OHM CBS3BIBAIOT Pa3HbIE MAaT€MATHUYECKHE AMCLMIUIMHBI B €IHHOE
nenoe. I1o3ToMy BaXHO JaTh BO3MOXHOCTh INKOJBHUKY ITOHUMAaThb TEOPETUKO-
MHOKECTBEHHBIN SA3BIK COBPEMEHHOM MATEMAaTUKH W MCHOJIb30BAaTh €ro Ui
BBIPAKEHUsI CBOMX MBICIICH.

B kypce «Anrebpa um Hadama MaTeMaTHYECKOTO aHAINU3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTHYECKOIO0  MOJCIMPOBAHUSA, KOTOpBIE IPU3BaHbI
c(OpMUPOBATH HABBIKU IIOCTPOEHUS MOJIEIIEH pealIbHbIX CUTYallUi, UCCIEI0BAaHUS
ITUX MOJENEH C IMOMOIIBIO ammnapara ajareOpbl U MaTeMaTU4eCKOro aHalInu3a U
MHTEPIIPETANN TTOJYYEHHBIX PE3yJbTaTOB. Takue 3aaHus BIUIETEHBI B KaXKIbIU
U3 Pa3zAeiioB POTPaMMBI, ITIOCKOJIBKY BECh MATEpHall Kypca IIMPOKO HCIIOIb3YETCS
JUI pelieHus NPUKIagHbIX 3a1ay. [Ipu pemennn peanbHbIX MPaKTUYECKUX 3a7ad
yyalirecsl pa3BUBAIOT HaOJIIOJATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsl, HMCIOJB30BATh AHAJOIHIO, 0000IaTh M KOHKPETHU3UPOBATH
npobnemy. [lesarenbHOCTh 1O ()OPMUPOBAHUIO HABBIKOB PELICHUS TMPUKIIATHBIX
3aJa4 OpraHU3yeTcs B IpOLECCe U3YYEHHs] BCEX TeM Kypca «Aniredpa M Hayana
MAaTEeMaTUYECKOr0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TutaHe Ha W3ydeHHE Kypca aiareOpsl W Hadal MaTEMaTHYECKOTO
aHaju3a Ha 6a30BOM ypoBHE oTBOAMTCS 2 4aca B Henento B 10 kimacce n 3 yaca B
Henemo B 11 kmacce, Bcero 3a aBa roja ooydenust — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucna v BIYMCICHUSA

PaunonansHpie uncia. OOBIKHOBEHHBIE M AECATUYHBIE IpPOOH, MPOLICHTHI,
OECKOHEYHbIE  IEepUOAMYEcKHe  ApoOu.  ApupMETHYECKHE  OIlepaluu  C
palroHaIbHBIMU YUCIaMHU, PpeoOpa30BaHMs YUCIOBBIX BhIpakeHui. [IpumeHenue
IpoOeil U MPOLEHTOB /Il pelIeHUs IMPUKIAIHBIX 33[a4 U3 pa3IudyHbIX OTpacieu
3HAHUU U PEATBbHOM KU3HH.

JleiicTBUTENbHBIE 4YHCHIA. PanuoHaJBbHBIE W UpPpPAlMOHAJIBHBIE YMCIIA.
ApudpmeTrueckue onepauud ¢ JIeHCTBUTENbHbIMM uuciaamu. [lpubnuxéHHble
BBIYMCJIEHNS, IPABUJIA OKPYTJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHHMN.

Crenenp ¢ wnensiM  mokasareneMm. CranpgaptHas  ¢opma  3ammcu
JNEeUCTBUTEIBLHOTO 4Yucia. Vcnonb3oBanwe moaxonsmieit  Qopmbl  3alucu
JNEUCTBUTEIBHBIX YMCENI JUIA PELICHHs INMPAKTUYECKUX 3a4ad U IMPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JleiicTBus ¢
apu(PpMETUUECKUMU KOPHSIMU HATypaJbHON CTEIEHH.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O apryMmeHTa. ApKCHUHYC, apKKOCHUHYC,
aApPKTaHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxzaecTBa 1 TOKIECTBEHHbIE Pe0Opa30BaHMUsL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHHEe, KOpEHb YypaBHEHHsA. HepaBeHCTBO, pEIIEHHME HEPABEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nenbix v IpoOHO-pallMOHATIBHBIX YPABHEHHU U HEPABEHCTB.

Pemenre nppaninoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHH.

[IpruMeHeHnEe ypaBHEHH U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKUX 3a/1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTell HayKU U PealbHOW HKU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoOwl 3amanus ¢GyHkuun. [padux  yHkmuu. BzaumHo
oOpaTHbIe (DYHKITHH.

OO6usacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymum dyHkumm.
[TpomexyTku 3HaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUU.

CrenenHas GpyHKUHMS ¢ HATYpaJIbHBIM U LIEJBIM Moka3aTesneM. E€ cBoiicTBa u
rpaduk. CoiicTBa v rpauK KOpHS N-OM CTENEHHU.



TpuroHomeTpuueckass OKPYKHOCTb, OIPEIEICHUE TPUTOHOMETPUUYECKUX
(GyHKIMIA YUCIOBOTO apryMeHTa.

Hauana MaTeMaTH4eCcKOro aHajamnsa

ITocnenoBaTenLHOCTH, CITOCOOBI 3aJIaHus MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas U reoMeTpudeckas nporpeccuu. beckoHedHo yObIBaroras
reoMmerpudeckas mnporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON
nporpeccud. @opmyiia CHOXKHBIX MPOUEHTOB. lMcmonb30BaHME NPOTrpeccuu s
peLIeHUs peallbHbIX 3a/1a4y MIPUKIIAJHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoOXeCTBO, omepaluu HajJ MHOXecTBamu. Jluarpammbl Oitniepa—BeHHa.
[IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO ammnapara sl OMNMCAaHHUS PEaJbHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3aa4 U3 IPYTUX YIYCOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CIEICTBHUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYMCICHUS

HatypanpHbie 1 neinsle yncna. [IpusHaky AeIMMOCTH HEBIX YACEI.

CrerneHb ¢ palMOHAILHBIM NOKa3areneM. CBONCTBA CTEIICHHU.

Jlorapudm yucna. JleciTuuHble U HaTypaidbHbIE JOrapu(MBbl.

YpaBHeHNs 1 HEPpaBeHCTBA

[IpeoOpazoBaHue BEIpAXKEHHM, COACPKAIIMX JTOTAPUPMBI.

[IpeoOpazoBaHue BBIPAXKEHUM, COAEPKAIMX CTEMNEHH C paldOHAIbHBIM
MTOKA3aTEIIEM.

[Tpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHble ypaBHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS 1 HEPaBEHCTBA.

CucTeMbl JTUHEHWHBIX ypaBHEHHU. PellleHne NpUKIaaHbIX 33/1ady ¢ MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucteMbl U COBOKYITHOCTH PAlIMOHAJIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJlad M3 Pa3juvHbIX 00JlacTell HAayKH U peajbHOU
KU3HH.

DyHKIUHN U TPaPUKH

Oyuknus.  [lepuonnueckne  ¢Gynkuuu. [IpomMexyTKM  MOHOTOHHOCTH
¢byHkun. MakcumyMbl U MUHUMYMbl (yHKUMU. Hambonbinee u HauMeHbliee
3HaueHHEe (PYHKIMH HA POMEKYTKE.

Tpuronomerpuueckne pyHKIINMN, UX CBONCTBA U TpaduKy.

[Toka3zaTtenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U IPAPUKH.



Hcnonp3oBanue rpadukoB (PyHKIMNA Ul pEIICHUs YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB GYHKIWA I HMCCICAOBAHUS IIPOIIECCOB M|
3aBHCHMOCTEM, KOTOpBbIE€ BO3HUKAIOT NPU PEUICHUM 3alad U3 JPYruX y4eOHBIX
IIPEAMETOB U PEATbHOM KU3HHU.

Hayajsa MmaTeMaTH4€CKOI0 aHAJIN3A

HenpepriBable QyHKIIMU. MeTOT MHTEPBAIOB JUIsl PEIICHUSI HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudeckuii u  QU3NYECKUH  CMBICIH
MIPOU3BOJHOM.

[TpousBogubie  sieMeHTapHBIX  GyHKIUE.  DopMmynbl  HaXOXKIECHUSA
IPOU3BOJHON CyMMBI, IPOU3BEAECHUS U YACTHOTO (DYHKIIHIA.

[TpuMmeHeHre MPOU3BOJHON K MCCIENOBaHUIO (PYHKUIMNA Ha MOHOTOHHOCTh U
skcTpeMyMbl. Haxoxxaenue HauOoIbIIero 1 HAMMEHbIIETo 3Ha4eHHsI PYHKIUU Ha
OTpE3KE.

[IpumeHeHnEe TPOU3BOJHOM JUISI HAXOXKIACHHS HAWIYYIIETO pPEIICHUS B
NPUKIIAJHBIX 3aJadax, g OIpeleseHUuss CKOPOCTH IIpoLecca, 3aJaHHOro
(bopmynoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid H (U3MUYECKUU cMbIcha. Bberuucnenue
uHTerpana no gopmyne Herorona—IJleiiOHuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOro mnpeamera «MaremMaThkay JOJKHO 00ECTIeUnBaTh
JIOCTHKEHHE Ha YPOBHE CPEHEr0 00Iero o0pa3oBaHus CASAYIOMUX JTUYHOCTHBIX,
METaNpPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TPOTPAMMBI  y4eOHOTO TMpeameTa
«MareMaTuka» XapakTepU3yloTCs:

['pasxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUU 00YYaIOIErocs Kak akTHBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIITMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SBICHHM,
IpoLeayp TpaxIaHCKoro ooOmecTBa (BBIOOPBI, OMNPOCHl W Ip.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HMHCTUTYTAMHU B COOTBETCTBUU C HX
(YyHKUMSIMU ¥ HA3HAYEHUEM.

[TaTproTHUYECcKOE€ BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPaXKTAHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOIIUIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, [ICHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MAaT€MaTUKOB U POCCUMCKON MaTeMaTUYE€CKOM IIKOJIBI,
K MCIOJB30BAHUIO ATHX JOCTIKEHMHM B JPYTHX HayKax, TEXHOJIOTHSX, cdepax
YKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;
chOpPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIaJIa B MIOCTPOEHUE YCTOMYMBOTO OyAyIIEro.

DCTETUYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAs ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad4, peLIeHUH, pacCyxJIeHUH;
BOCIIPUUMYHUBOCTBIO K MATEMaTUYECKUM ACTIEKTaM Pa3JIMYHBIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MAaTEMAaTUYECKUE 3HAHHUS B
WHTEpecax 3J0pOBOTO M 0€30MacHOTO 00pa3a KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pOBbIO (3I0POBOE MUTaHWE, COATTAHCUPOBAHHBIM PEXHUM 3aHATUN U

OTHbIXa, peryJsipHas dusnueckas aKTUBHOCTB); bu3nyecKoro
COBEPILIEHCTBOBAHUA, npu 3AHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JESATEIbHOCTBIO.

TpynoBoe BociuTaHuE:



TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTU TPYHOJIOOWS; MHTEPECOM K
pasnmuyHbiM  cPepaM  MPOPECCHOHAIBHON  JESATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynymieli mpodeccum ¥ peaau30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC TUIAHEI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMYy OOpa30BaHUIO W
caM000pa30BaHUI0 HAa TPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEILICHUU MTPAKTUYECKUX 3314 MaTeMaTHYeCKOW HANpPaBIEHHOCTH.

DKO0JIOTUYECKOE BOCIUTaHUE!

c(OPMHPOBAHHOCTHIO JKOJOTUYECKONW KYJIbTYPhI, MOHUMAHWEM BIIWSHHUS
COIMAJIBHO-D)KOHOMHYECKUX TPOIIECCOB Ha COCTOSTHHE MPHUPOIHOW M COIUATBLHOM
Cpellbl, OCO3HAaHUEM TJOOAIBHOIO XapakTepa JKOJOTMYECKUX MpoOJeMm,
OpUEHTallMel Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pEIICHHs 3a7a4 B
0o0JIaCTH  OKpYyKalolel Cpelibl, IJAHUPOBAHHUS TIOCTYIIKOB U OICHKH UX
BO3MOYKHBIX TTOCJICICTBHM JIJIS1 OKPYKAIOIIEH CPEIbI.

[{leHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAaykKu W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTEMaTUYECKON HayKuh Kak cdepbl YelOBEUECKOW JIeATeNbHOCTH, JTarloB €€
pa3BUTHS W 3HAYUMOCTH JUISI Pa3BUTHSA I[HMBWJIM3AIIMH; OBJIAJCHUEM S3BIKOM
MaTeMaTUKH W MAaTeMAaTHYeCKOW KyJbTYpOW KaK CpPEICTBOM IIO3HAHHWS MHPAa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO W HCCICAOBATEIBCKYIO JCSITCIBHOCTD
WHIMBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPaMMbI YYeOHOTO MpeameTa
«MaremaTtuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCAIbHBIMH
NO3HABAMENbHBIMU  OCliCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmsusMU, YHUBEPCANbHBIMU Pe2YIAMUBHBIMU OelUCTNEUSIMUL.

1)  Vuueepcanvnvie  noznasamenvhvle — Oelcmsus, — 00eCneuuU8arom
Gopmuposanue 6a306bIX KoOSHUMUBHBIX npoyeccos obyuaowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJdCaowe20  Mupa,  NpUMeHeHue  J102U4ecKux,
UCCe08aMeNbCKUX Onepayuil, yMenutl pabomams ¢ ungopmayuetr).

bazoBrble 1orHYECKUE ACUCTBUS.

e BBIABIITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYSCKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXIy MOHATHAMH; (OPMYITHPOBATH
OTpeeCHUS  TOHSATUW; YCTAHABJIMBATh CYIICCTBCHHBIA  IPHU3HAK
KJIacCU(UKaIIMd, OCHOBAaHMS I OOOOIICHHWS W CPaBHECHHS, KPUTCPUU
MIPOBOAUMOTO aHAJIN3a;



BOCIPUHUMATh, (QOPMYIUPOBATb U  MNpeoOpa3oBBIBATh  CYKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIE, €IWHUYHbIC, YacTHbIe U OOIUIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTeMaTHYEeCKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBOpeurss B (akTax, MaHHBIX, HAOMIONCHUSIX U YTBEPXKICHHSIX,
npemjiaraTh ~ KPUTEpUM  JJIS  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIETYKTUBHBIX U
MHIYKTHBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOYEHNH 110 aHAJIOTHH;
IPOBOIUTH CaMOCTOSATENEHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MpsSMble U OT IPOTUBHOIO), BHICTPAUBATh apTryMEHTAIIHIO,
NPUBOJUTH TMPUMEPHI W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI,

BBIOMpATh CMOCOO pelleHus y4eOHOW 3ahauu (CpaBHHUBATH HECKOJIBKO
BAapUAaHTOB pELICHMs, BbIOMpaTh HamOojee MNOAXOMAMN ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUER).

bazoBbie HCCICAOBATCIBCKUC I[GﬁCTBHSI:

WCITOJIB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (PUKCUPYIONIUE MPOTUBOpEUUE, MpodieMy,
yCTaHABIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHEHUE;

IPOBOTUTH CaMOCTOSTEITHLHO CIUUTAaHUPOBAHHBII IKCTICPUMEHT,
UCCJIEIOBAHUE TI0O YCTAHOBJICEHHUIO OCOOCHHOCTEM MaTeMaTH4eCKOTO
o0BeKTa, SBJICHHS, TMPOIECCA, BBISABICHUIO 3aBUCHMOCTECH MEXIY
00BEKTaMH, SIBJICHUSIMH, ITPOIIECCAMU,

CaMOCTOSITeNTLHO (hOPMYJIUPOBATH 0OOOIICHUSI U BBIBOJIBI IO pe3yJIbTaTam
MPOBEAEHHOTO HAOJIIOICHUSI, MCCIIEIOBAaHUA, OIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCA, a TAKXKE BBIJIBUTATh
MIPEAIOJIOKEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmaruei:

BBISBJIATH AeULINUTHI MHPOpPMAIK, JAaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BONPOC U JJI PEIICHUs 3aa4u;

BbIOMpAaTh ~ WMHGOpPMAIMI0O M3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHHUS;

CTPYKTYpPUPOBaTh UHPOPMAIHIO, IPEACTABIATH €€ B pa3iNuHbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;



e OLICHHUBATh HaJIEXKHOCTh uH(pOpMaLUU o CaMOCTOSITEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

2)  Yuusepcanvnvie KoMMyHukamuemuvle Oelicmgus,  0becneyusarom

cpopmMupo8anHoCms COYUATbHBIX HABLIKOS 00YUAIOUSUXCHL.

OO1eHue:

e BOCHpPUHUMATh U (OPMYJIUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LEJSIMH OOLIEHUS; CHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUYKY 3pEHMSI B YCTHBIX U IMUCBMEHHBIX TEKCTaX, J1aBaTh IOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTUPOBATh [TOJIyYE€HHBIN pe3yJIbTaT;

e B X0Jl¢ 00CYXJIEHUS 3a/1aBaTh BOIIPOCHI MO CYLIECTBY O0CYKAAaeMON TEMBI,
po0JIeMBbl, periaeMoi 3a/1aui, BbICKA3bIBaTh UJEH, HALICJICHHBIC HA IOUCK
pelIeHus; CONOCTABIATh CBOM CYXIEHUS C CYXICHHSIMH JAPYTHX
YYaCTHUKOB Juajiora, oOHapyXUBaTh Pa3IMyue€ U CXOACTBO IO3ULUH; B
KOPpEKTHOU GopMe (hopMyTupoBaTh pa3HOIIACHS, CBOU BO3PAXKEHUS;

e IMPEACTABIATH  PE3yJbTAThl  PEUICHUS  3aJaud,  SKCIEPHUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 [IPE3EHTAIlMM U OCOOEHHOCTEHN ayAUTOPHUH.

CoTpyaHUYECTBO:

e IIOHMMAaTh W  HCHOJB30BATh  IMPEHMYIIECTBA  KOMAaHIHOM M
VHAMBHUAYaJIbHON pabOThI IPU PEIICHUN YY€OHBIX 33]a4; MPUHUMATh LEb
COBMECTHOM JI€ATEIbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOM
paboThl, pacupenensaTh BUIbl padoT, JOrOBapUBaTHCA, 00CYX AaTh IPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTHOJICH;

e y4acTBOBAaTh B IPYIIOBBIX (popMax padbOThI (0OCYKaeHUs, 0OMEH MHEHUH,
«MO3TOBBIC TITYPMbD» M WHBIC); BBIIOJIHATH CBOI YacTh pabOTHl |
KOOPJIMHHUPOBaTh CBOM JEWCTBUS C JPYTMMH YI€HaMU KOMAaHJbI;
OLICHMBAaTh KayeCTBO CBOEr0 BKJAJa B OOLIMK MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie  pecynamugHuvle oeticmaus, obecneyugaom
Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCHIU.
Camoopranuzanusi:

COCTABJISITh IIJIaH, aJiITOPUTM pEUIeHUs 3aJa4d, BEIOUpPATh COCOO PEIIeHHs C
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BApUAHTHI pELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BJAJACTh HaBbIKAMHM IMO3HABATEIbHOM peQIeKCMH KaK OCO3HAHMS
COBEPILIAEMBIX JACHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BJaJeTh Ccroco0aMu  CaMOIIPOBEPKH, CAMOKOHTpPOJS Mpolecca H
pe3yJibTaTa pelIeHuss MaTeMaTUYECKON 3a1a4H;



e TMpPEABUJETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpU PpEUICHUU
3a7laul, BHOCUTb KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, IaHHBIX, HAWJIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICGHUBATh COOTBETCTBUE pe3yjibTaTa LEIU U YCIOBUSIM, OOBICHATH
NPUYHUHBI JOCTHKEHUS WM HEJOCTHKEHHUS PEe3yJIbTaTOB JAESITEIbHOCTH,
HAXOJUTh OMHUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajla MaTeMaTHYECKOTO aHaJIN3a»
Ha YpOBHE CpeHero ooOmero oOpa3oBaHUs JOIKHO OOECIEeUMBATH JTOCTHXKCHHE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaATENbHBIX PE3YJIbTATOB:

10 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATHAMM. PALMOHAIBHOE M JACHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U IECATUYHAS 1POOb, IPOLIEHTHI.

BoimonuasaTe  apudMeTHyYecKUe ~— ONepaldd  C  palMOHAJbHBIMU U
JEACTBUTEILHBIMU YUCIIAMU.

BoInonHITh TPUOIMKEHHBIE BHIYUCICHUS, UCIIONB3Ys TIpaBUila OKPYIJICHHS,
JeJ1aTh IPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUN.

OnepupoBaTh MOHATUSMU: CTENEHb C LEJbIM IOKa3aTejeM; CTaHJapTHas
dbopma 3amMcH JACUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTEIEHH,
UCIOJIb30BaTh MOAXOAAIYI0 (POPMY 3alHUCH JEHCTBUTEIBHBIX YHCEI [Tl PEIICHUs
IIPAKTUYECKUX 3a7a4 U IIPEACTABICHUS TaHHBIX.

OnepupoBaTh NOHATUSMU: CUHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YIJIA;
UCIOJIb30BaTh 3alUCh MPOU3BOJILHOTO yIiia yepe3 oOpaTHbIE TPUTOHOMETPUUECKIE
byHKINH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHUSAMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMoHaIbHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHUN M pellaTh
TPUTOHOMETPUYECKNE YPABHEHHS.

BoInonHATh npeoOpa3oBaHusl LENbIX, PAlMOHANBHBIX M HPPALMOHAIBHBIX
BBIDAKEHUM M pEellaTb  OCHOBHBIE  THUIBI  LENbIX, PALUOHAIBHBIX U
VppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHATh YpaBHEHHUS] U HEPABEHCTBA I PELICHHUS MATEMaTUYECKUX 3a]a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HayKU U PealbHOW KU3HHU.



MonenupoBaTh peajgbHble CHUTyallUM Ha s3bIKe aiureOpbl, COCTaBIATH
BBIPQ)KEHUS, YpPAaBHEHUS, HEPaBEHCTBA IO YCIOBUIO 3aJaud, MHCCIEI0BATh
IIOCTPOEHHBIE MOJIEIN C UCII0JIb30BAHUEM ammapaTa ajareopsl.

DOYyHKIUHN U TPAPUKH

OmnepupoBarh MOHATUAMHU: (YHKIUS, CHOCOOBI 3aaHusl (PYHKIMH, 00JIaCTh
OTpE/ENICHUs] M MHOXECTBO 3HAueHWH GYyHKIUH, TrpapuK (YHKIUH, B3aUMHO
oOpartHbie (DYHKITHH.

OnepupoBaTh NOHATHUAMU: YETHOCTH M HEUYETHOCTh (PYHKIMM, HYIH
(GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatk rpadpuku GyHKIUN AJ1s peIIeHUs] ypaBHEHU.

CtpouTs U unTaTh rpaduku JIUHEHHON (QyHKIMHU, KBaAPATUUYHON (HYHKIIUH,
CTENEHHOW (PYHKIIUU C LIEJIBIM MIOKA3aTeIIEM.

Hcnonp3oBath rpaduku (QYHKIOUH A8 HUCCIEIOBaHUS IMPOLECCOB U
3aBUCUMOCTEN MPHU PEIICHUH 3a/ad U3 JPYruxX y4eOHBIX MPEAMETOB U pealbHON
KU3HU; BbIpaXaTh (OpMyIaMH 3aBUCUMOCTU MEX/y BEIMYMHAMH.

Havana mareMaTH4eCcKOro aHAJIN3A

OnepupoBaTh MOHATUSAMHU: IOCJIENIOBATEIBHOCTb, apuU(MeTHUYECKass H
reOMETPUYECKasl IPOrPECCHH.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBAIOIIasi TE€OMETpUYECcKas
nporpeccusi, cymma 0€CKOHEUHO yObIBaroIIel TeOMEeTPUYECKOMN MTPOrpeccuu.

3aaBatTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN U POTPECCHIA ISl pEeLIECHUS
peanbHbIX 337a4 MPUKIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, ONEpPAIIMU Ha/l MHOXECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar Juisi  OMHCaHUs
pealibHbIX MNPOLECCOB W SIBJICHHUM, MpH pEHIeHWH 3aJad W3 JIPYruX y4eOHBIX
NPEIMETOB.

OnepupoBaTb  NOHATHAMH: ONpEICICHHE,  TEeopema,  CJIEACTBHE,
J0Ka3aTeNbCTBO.

11 KJIACC

Yucjaa 1 BbIYUCJIEHUA

OnepupoBaTh TMOHATUSAMH: HATypaJdbHOE, IEJI0€ YHCIIO0; HCIOJIb30BaTh
MPU3HAKN JICIMMOCTU LEIbIX YUCEII, PAa3J0KEHUE YUCIIa Ha MPOCTHIE MHOXUTEIH
JUTA pELIEHUS 3a7a4.

OnepupoBaTh MOHATHUEM: CTETICHD C PAIIMOHATIBLHBIM ITOKA3aTEJIEM.

OnepupoBaTh MOHATHSAMU: JorapudM Uucia, JECATUYHBIE W HATypaJbHbBIC
JorapupMsl.



YpaBHeHUs U HEPABEHCTBA

[TpumeHaTh CBOMiCTBa CTENEHM i1 NpeoOpa3oBaHUS  BbIPAKECHUM;
ONEPUPOBATh NOHATUAMM: ITOKA3ATEIBHOE YPABHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI II0KA3aTEJIBHBIX YPABHEHNUI U HEPaBEHCTB.

BbIONHATE  NpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpPNKAUMX JIOrapu(Msl;
OTEpPUPOBATh MOHATUAMHU: JIOTAPU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTth MOHATHSAMHU. CHCTEMA JIMHEWHBIX YpaBHEHUN U €€ pEIICHUE;
VCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPaBHEHUH IS PEIICHUS IPAKTUYECKHUX 3a/1a4.

HaxonuTe pemeHus NpoCTEUIINX CUCTEM M COBOKYIIHOCTEM PAallMOHAJIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peallbHblE CHTyalldd Ha S3bIKE aureOpbl, COCTaBISATh
BBIDQXXEHUs, YPaBHEHMS, HEPABEHCTBA U CHUCTEMBl 110 YCIOBHIO 3a/1a4H,
MCCJIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM allliapaTa ajareOpsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh NOHATUAMU: NEpUOAMYECKAss  (DYHKLUUSA, TMPOMEXYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKM OJKCTpeMyMa (YHKIUH, HauOonbliee U
HauMeEHbllee 3HayeHUs (YHKIMM Ha MPOMEKYTKE; HCIONb30BaTh UX IS
UCCIEeN0BAaHUS (PYHKIUU, 3aJJaHHON rpauKOM.

OnepupoBaTh MOHATUSIMH: Tpa@UKKA MOKa3aTeIbHOU, JorapupmMuueckon u
TPUTOHOMETPUUYECKUX (DYHKUUH; U300pakaTh UX Ha KOOPJMHATHOM IJIOCKOCTH U
MCIIOJIb30BaTh ISl PEIICHNS] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHON MJIOCKOCTU IrpadUKu JUHEHHBIX ypaBHEHUI
Y WCTIOJIb30BaTh UX JJIS PELIEHUS CUCTEMBI JINHEWMHBIX YPABHEHHUM.

Hcnonp3oBath rpaduku (QyHKUMH A0 UCCIEIOBAHMS IPOLIECCOB U
3aBUCUMOCTEN U3 IPYTUX YUEOHBIX JUCIUIUIMH.

Hauyana MaTeMaTH4eCKOro aHajamu3a

OmneprpoBaTh MOHATUSAMU: HETIpepbIBHAs (QYHKLUS; NPOU3BOAHAS (YHKIHH;
MCIIOJIb30BaTh FT€OMETPUYECKUA U (PU3UUECKUI CMBICT MTPOU3BOJAHOM JJIsl PELICHUS
3a1ad.

HaxonuTth npon3BOgHBIE 3JIEMEHTAPHBIX (DYHKIIHMM, BEIYUCISATH TPOU3BOAHBIC
CYMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOM3BOAHYIO ISl HCCIEAOBAHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSATh PE3YyIbTAaThl HCCIAEAOBAHUS K TOCTPOCHUIO TPpahUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Uil HAXOXKACHUS HAWIYYIIETO PELICHUS B
MIPUKIIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMHU: TEpBOOOpa3Hasi W  HHTErpajl; MOHUMATh
reOMETPUIECKUN U (PU3UIECKUIN CMBICI HHTErpaa.



Haxonuth mepBooOpa3Hbie d7IeMEHTAPHBIX (YHKIUNA; BBIYUCISATH WHTETPAI
o ¢popmyine Herorona—JleliOuuiia.

PemaTte mpukiagHbie 3a7a4d, B TOM YHCIIE COIMATBLHO-DKOHOMHYECKOTO |
bu3znUecKoro xapakrepa, CpeCTBaMH MaTeMaTHUYECKOTO aHAIIK3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunyecTBo yacos 3ﬂeKTp0H CHOHCOK UTOTOBBIX Croco0 OLCHKHU
HbIE TUIAHUPYEMBIX WUTOTOBBIX
(undpos
Ne HaumeHnoBanue pa3nenoB Koutpo IpakTu ©) PE3yIbTAaTOB C IIJIAaHUPYEMBIX
b
n/m U TEM NPOrpamMMbl Bcero JIbHbIEC yeckKue oGpazosa YKa3aHHUEM OTAIlOB UX PE3YIbTAaTOB
a00ThI a00ThbI
p p rerpnpie | POPMHUPOBaHHSA
pecypcbl
OnepupoBaTh NOHATUAMHU: VYeTHBI onpoc
palMOHAIBHOE U AEUCTBUTEIBLHOE CamocTosiTepHas
YHCII0, OOLIKHOBEHHAS U paboTa
JceCATUYHAas Hp06b, ITPOUCHTEI. MaTteMaTHueCcKuu
MHOKECTBA PAIHOHATHHBIX BeinonsaTh apudpmeTHueckue JIMKTaHT
> ornepanuu ¢ paiMoHaJIbHBIMHU U
U IeHCTBUTEIILHBIX YHCEI. https://res °p p Kontpornbhas pabora
14 1 JEUCTBUTEIILHLIMU YHCJIAMHU.
PanmonaneHble ypaBHEHUS U h.edu.ru/ BLIIONHATS MPUGTIKEHHBIE
HEPaBCHCTBA BBIYMCIICHUS, UCTIONB3YSI IPaBHUIIa
OKpYIJICHUA, A€JIaTh NPUKUIKY U
OLIEHKY pe3yJIbTaTa BHIYUCICHUH.
Perrath pannoHanbHbIe
YPaBHEHUs U HEPABEHCTBA,
Omnpenenars 3HaUCHHE QPYHKIH VYceTHsIl onpoc
0 3HAYCHUIO apTyMEHTa NPH CaMOCTOSTe/IbHAS
Pa3IUUYHbIX CIIOCO0AX 3a/IaHMUs pabora
OyHKIUK U TPapUKH. httos://res bynkum; MartemaTudeckuit
CreneHsn ¢ 1EIBIM 6 : Crponts rpadvKu U3yYEHHBIX
h.edu.ru/ p > pac y4 JTUKTAHT
ToKasaTesemM (yHKUHMH, BBIIONHATE
npeoOpa3oBaHus rpaHKOB;
OnuchIBaTh MO rpauKy U Mo
(dhopMyJie IOBEJICHUE U CBOMCTBA




Apudmernueckuii KOpeHb
N—OM CTEIEHHU.
HppaunoHanabHble
ypaBHEHHUS U HEPABEHCTBA

Dopmyisl
Tpuronomerpun. Tpuronome
TPUYECKUE YPABHECHHUS

18

22

https://res

h.edu.ru/

https://res

h.edu.ru/

(hyHKIIHIT;

OneprpoBaTh NOHATHUSIMU:
TOXJIECTBO, YpaBHEHHUE,
HEPaBEHCTBO; LENO0E,
palroHaNbHOE, UPPALUOHAIEHOE
YpaBHEHHE, HEPABEHCTBO;
BrimonasaTh npeodpazoBaHust
LEJbIX, PAUOHAJIBHBIX U
UPPALAOHAIBHBIX BBIPAXKEHUN U
pelIaTb OCHOBHBIC TUIILI HEJIbIX,
PallMOHAJIBHBIX U
UPPaLMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.
3aMMCHIBATh MHOYKECTBO YMCEIL,
COOTBETCTBYIOIIMX HAa YHCIOBOMN
OKPY>KHOCTH TOYKE; HAXOAUTb HA
YUCIIOBOM OKPY>KHOCTH TOUKY,
COOTBETCTBYIOILLYIO JaHHOMY
YUCIY,;

COCTaBIISITh TAOJUIy 3HAYCHHUI;
HaXOJMUTh Ha YHUCIIOBOU
OKPY>KHOCTH TOYKH C
KOHKPETHBIM 3HaUYCHUEM
abcIUcChl U OpJIHATHI,
OTIPEIETISATH KAKUM YUCIIaM OHU
COOTBETCTBYIOT;

COCTaBUTh TAOJIHILYy 3HAYCHHH
CHHYCa, KOCHHYCa, TAHTeHCa U
KOTaHI'€HCa,

YIPOIIATh BEIPAYKEHUS C
MIPUMEHEHUEM OCHOBHBIX (POPMYIT
OJTHOTO apryMeHTa

YcTHBIN onpoc
CamocrosiTenbHast
pabora
Marematuueckuit
JIUKTAHT
KontponbHas pabota

VYerHbI onpoc
CamocrosiTenbHast
paboTta
Maremaruueckuit
JUKTAHT
Kontponbnas pabota



TPUTOHOMETPHUYECKUX (YHKINI;
MIePEBOANTH PAJNAHHYIO MEpY
yTia B TPagyCHYIO U HA000pOT;
penIaTs 3aaaHus Ha IPIMEHEHHE
(dhopMyn npuBeACHUS;

peliath NpocTenire
TPUTOHOMETPUUYECCKUE
ypaBHEHMUSL.

IlocnenoBaTenpHOCTY U
pOrpeccuu

[ToBTOpenwue, 06001IeHNE,
cUCTEMaTH3aIns 3HAaHUH

https://res

h.edu.ru/

OrnepupoBaTh MOHATUSIMHU:
M0CJIeIOBATEILHOCTD,
apudmeTnieckas u
reoMeTpuyecKas IpOrpecCHH.

OrnepupoBath MOHATUSIMHU:
OCCKOHEYHO YObIBaroIIas
reoMeTpryecKast IpOrpeccus,
cymMMa OeCKOHEUHO YOBIBAIOIIEH
TreOMETPHUYECKOH MPOTPECCHH.

3anaBath
M0CJIeIOBATEILHOCTH
Pa3IUYHBIMH CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA
MOCJIeIOBATEILHOCTEH U
MPOTPECCUil 11 pEUIEHUS
peanbHbBIX 33/1a4 MPHUKIATHOTO
XapakTepa.

O00011IeHNE U CHUCTEMATU3ALINAS
3HAaHUN

VYeTHBI onpoc
CamocTosiTenpHas
paborta
MaremaTHaecKHi
IOUKTAHT

VYerHBI ompoc;
peleHne y4eOHbIX 1
MIPaKTHKO-
OPHEHTHUPOBAHHBIX
3a1a4



Konrtponbhas pabota

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




Ne
n/n

11 KJIACC

HaumeHoBaHMe pa3ieioB U TeM
NnporpamMmel

Koan4vecTBo yacoB

MpaxkTn

yeckue
KonTtpo

JIbHbBIC

padoThI
Bcero

padoThI

DJIEKTPOH
HbIe
(ungpos
ble)
o0pa3oBa
TeJIbHbIE

pecypchl

Cnucoxk
UTOTOBBIX
TUTAHUPYEMBIX
PE3yJILTaTOB C
yKa3aHuEeM
3TAroB UX
dbopmupoBaHUs

Cnoco0 olleHKH
UTOTOBBIX
TTAaHUPYEMBIX
pE3yNbTaTOB

Crenensb ¢ paloHaIbHBIM
moka3arenem. IlokazarenpHas
¢dbynaknus. [TokazaTenbHbie ypaBHEHUS
Y HEPaBEHCTBA

https://res

h.edu.ru/

OnepupoBatb
MOHSTHAMU:
HaTypaJIbHOE, LEN0e
YHCIIO;
HCIIOJIb30BaTh
MIPU3HAKA
JENAMOCTH  IIENBIX
YHCell, PA3JI0KEHUE
4yHhclla Ha IPOCTHIE
MHOKHUTEIN JUTST
pelIeHns 3aaad.
OnepupoBaTh
MTOHSTHEM: CTETIEHb
C pallMOHAJIHHBIM
IoKazaTreneM

IIpumensTh
CBOMCTBa  CTENEHU
Ui TipeoOpa3oBaHus
BBIPAKCHMI;
OTIepUPOBATH
MOHSTHAMMU:
[I0Ka3aTeIbHOE
ypaBHEHHE u

VYeTHbI# onpoc
CamocTosTenpHas
pabota
Marematuyeckuii
IOUKTAHT
KonTponbHas pabora




HEPaBEHCTBO;
pemaTb  OCHOBHBIE
THUIIBI
[I0Ka3aTeIbHbIX
YpaBHEHUI u
HEPaBEHCTB.

Jlorapudmuueckas ¢pyHkus.
Jlorapudmuueckue ypaBHEeHUS U
HEepaBEHCTBA

12

https://res

h.edu.ru/

OmepupoBath
TTOHSTHSAMU:
norapuM 4ucia,
JICCATHYHBIC U
HaTypallbHbIE
norapuMsl.

OnepupoBaTh
MTOHSITUSIMU:
rpaduKu
noKa3aTeIIbHOMH,
norapuMUIECcKOr U
TPUTOHOMETPUICCKH
X (PYHKIIHUH;
n300paxarh UX Ha
KOOPAUHATHOMN
IUIOCKOCTH H
WCTOIB30BaTh JUIS
pelieHns ypaBHeHHH
Y HEpaBEHCTB.

VYceTHBIH ompoc
CaMocrosTeapHas
pabota
MaremaTHdecKuit
OUKTAHT

Tpuronomerpuueckue GyHKIMU U UX
rpaduku. TpuroHoMeTpudeckue
HEpPaBEHCTBA

https://res

h.edu.ru/

OnepupoBaTh
MOHATHEM: Tpaduk
TPUTOHOMETPHUYECKO
i hyHKIMH;
n300paxkatb
KOOpJMHATHOM

YcrHbI orpoc
CaMocrosTeapHas
pabora
MaremaTHYeCKUi
JIAKTAHT
KonTponbsHas padora




IIJIOCKOCTH U

HCIONb30BaTh IJIs

peuieHusl ypaBHEHUI

1 HEPABEHCTB.
Haxonuts pemenus
MPOCTEUIIINX
TPUTOHOMETPUYECK
HX HEPaBEHCTB

[Ipoussoanas. [Ipumenenue 24 https://res
MIPOU3BOJTHOMN h.edu.ru/
" 9 https://res

HTErpaj v €ro MPpUMEHEHUS
P P h.edu.ru/

OnepupoBatb
MOHATHAMU:
HenpepbIBHAS
yHKLms;
MIPOU3BOTHAS
bynxumm;
HCIOJIb30BaTh
T€OMETPUYECKUN U
(uznveckuii cMbICHT
MIPOU3BOTHOMN IS
peleHus 3aaad.

Haxonuts
MIPOU3BOTHBIE
3JIEMEHTAPHBIX
byHsKumi,
BBIYUCIIATD
MIPOU3BOTHBIE
CYMMBI,
MIPOU3BEICHHUS,
Y4acTHOTO (PYHKIHH.

HcnonezoBath
MIPOU3BOTHYIO JIJIs
HCCIIEI0BaHUs
(yHKIMH Ha
MOHOTOHHOCTb H
IKCTPEMYMBI,

YeTHBIH onpoc
CamocrosiTenpHast
pabota
Marematuueckui
OUKTAHT
KonTponbsnas pabdora

VYeTHBIH onpoc
CaMocrosTeapHas
pabota
MaremaTuuecKuit
JIUKTAHT




Cucremsbl ypaBHEHUI

12

https://res

MIPUMECHSTh
pe3yIbTaThl
WCCIIETOBAHUSA K
[TIOCTPOCHHUIO
rpaguKoB.
Hcnons3oBath
MIPOM3BOIHYIO JUISA
HaXO0XICHUS
HaWTY4IIeTO
pelICHus B
MIPUKJIAIHBIX, B TOM
YHUCJIC COLUATBHO-
SKOHOMUYECKUX,
3ajauax.
OnepupoBatb
TTOHSTHSAMU:
nepBooOpasHas u
WHTETpaJt; MOHUMATh
TE€OMETPHUYECKHUH U
(hmznueckuit cMbICIT
HHTETpaa.
Haxonuts
repBooOpa3HbIe
3JIEeMEHTaPHBIX
(hyHKIIHIT;
BBIYHCIISTHh UHTETPAI
o hopmyie
HeroTona—
JleitOHuta.
Pemats
MIPUKJIATHBIE
3aa9u

OnepupoBaTh
IIOHATUSAMU:. CUCTEMA

YerHbli orpoc
CamocrosTenpHast




h.edu.ru/

JTUHEHHBIX
YpaBHEHMI U €€
pelieHue;
HCIIOJIb30BaTh
CUCTEMY JIMHEHHBIX
YpaBHEHUM 17151
pelIeHns
MIPaKTUYECKUX 3a/1a4
Haxonuts
perieHus
MPOCTEUIINX CUCTEM
1 COBOKYITHOCTEH
panMoOHaIbHBIX
YpaBHEHHUU U
HEpaBEeHCTB.
MogenupoBat
b peasbHbIE
CUTYaIllH Ha SI3bIKE
anreOpbl, COCTABIISITH
BBIPAXKECHMS,
ypaBHEHMUS,
HEpaBeHCTBA U
CUCTEMBI 110
YCIIOBHIO 3334,
HCCIEI0BATh
ITIOCTPOEHHBIE
MOJIETIH C
HCIIOJIb30BaHUEM

anmapara ajareopel.

pabota
Kontponbnas pabora




OnepupoBaTh

YcTHbll onpoc

https://res
HarypanbHble u nenele yncina 6 h.edu.ru MOHSTUSMH: CamocTosiTenbHast
h.edu.ru/ HaTypajlbHOE, LIeJI0€ pa6oTa
YHCIIO; MaremaTHyecKuii
UCIIOJIBb30BaTh JIMKTaHT
HPU3HAKH
JeITUMOCTH LIEJIBIX
YHCe, Pa3I0KeHHE
YHCIIa Ha POCTHIC
MHOXHUTCIN OJIA
pelieHus 3a/1a4.
O0600menue u YcTHBIR ompoc;
CHCTEMaTHU3aLHs pelieHne y4eOHbIX 1
[ToBTOpenue, 000b1IIECHNE, 18 3HAHUM PaKTHUKO-
CUCTEeMAaTU3alus 3HAaHUI OPUCHTHUPOBAHHBIX
3a/1a4
KouTtpounbHas pabora
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ko/n4ecTBo 4acoB DIeKTPOHHbBIE
Ne aTa nQpoBbIe
n/n Tewa ypoxa Bceero Kontpoabueie  IlpaxTuieckue fll3y‘lel-[l/lﬂ :)Iﬁl?al;OBaTeJIbele
padoThI padoThI pecypeni
1 MHOKeCTBO, OIEPAlUK HaJl MHOYKECTBAMM. 1 02.09
Juarpammel Diinepa—Benna
Parnmonanpsable uncia. OObIKHOBEHHBIE U 04.09
2 JECATUYHBIC TPOOH, TIPOICHTHI, 1
OECKOHEUYHBIE IEPUOANYECKHE APOOH
Apudmerrdeckue onepanyu ¢ 09.09
3 palMOHAIEHBIMYI YHCIIAMH, 1
peoOpa3oBaHKsl YMCIOBBIX BHIPAKECHHI
[IpumeHeHue QpoOel U MPOLEHTOB IS 11.09
4 peLIeHUs TPUKIIAIHBIX 3a]1a4 U3 Pa3IMYHbIX 1
oTpacieil 3HaHUH U PeaAIbHON KU3HU
[Ipumenenune npoOeli U MPOLIEHTOB AJIs 16.09
5 peleHns NPUKIIAJHBIX 337124 U3 Pa3IMYHBIX 1
oTpacieil 3HaHUK U PeAIbHON KU3HU
6 JleiicTBUTENBbHBIE UKcia. PaninoHanbHbIE 1 1 18.09
MPPaLMOHAIIBHBIE YHCIIA
. ApudMeTHIeCKEe ONIEPALIHH C 1 23.09
TefiCTBUTEILHBIMU YHCIAMHU
[TpuGnKEHHBIE BEIYUCIIECHHUS, TIPABUIIA 25.09
8 OKpYIJIEHUS, NPUKU/IKA U OLIEHKA 1

pe3yJibTaTa BBIYMCIECHUN




TO)KI[CCTBa " TOXIACCTBCHHBIC

30.09

9

npeoOpa3oBaHUs
10 VYpaBHEHHeE, KOPEHb YPaBHEHHs 02.10
11 HepaBeHcTBO, peleHne HepaBeHcTBa 07.10
12 MeTo MHTEPBAJIOB 09.10
13 Peliienue 1enbix U ApoOHO-PAMOHATBHBIX 14.10

YPaBHEHUH U HEPABEHCTB

Konrponsnas pabora 1o teme "MHOXecTBa 16.10
14 PalMOHAIIBHBIX U JEHCTBUTEIbHBIX YHACEIL.

PanmonanbHble ypaBHEHUS] U HEPABEHCTB'
15 DyHKIHSA, COCOOb! 331aHus () YHKIIUH. 21.10

Bsaumuo oOpatHbie pyHKIHH

I'padux Gpynkuuu. O6IacTh ONpPEENEHUS 1 25.10
16 MHOXECTBO 3HaueHui ¢pyHkmu. Hymm

Gynkimu. [IpoMEKyTKH 3HAKOIIOCTOSHCTBA
17 YETHble ¥ HEUETHBIE PYHKIUN 23.10

CTerens ¢ IEeNBIM OKa3aTeNEM. 06.11
18 CranpapTtHas popma 3anucu

JNEUCTBUTEIILHOI'O YHCIIa

Hcnonb30Banue noaxoasmeit Gopmel 1111
19 3aMUCH JEHCTBUTENBHBIX YHCE JIIs

pEIEHNs IPaKTHIECKHX 3a/1a4 U

[PECTAaBIICHUS TaHHBIX

CrenenHasi pyHKIHS C HATYPATbHBIM U 13.11
20 1enbIM nokaszarenem. E€ cBoiicTBa u

rpaduk
21 Apupmerndeckuiit KOpeHb HATYPaTbHOMI 18.11

CTCIICHU




ApubMeTnuecKrii KOpeHb HaTypaJIbHOU

19.11

22
CTENeHH

23 CaoiicTBa apuMeTHUECKOro KOPHS 25.11
HATYPAJILHOM CTENEHH

24 CaoiicTBa apupMETHUECKOTO KOPHS 27.11
HATypaJIbHOM CTEIICHU

o5 CaoiicTBa apu(pMETHIECKOTO KOPHS 02.12
HaTypaJIbHOM CTEIICHU

2% JleiicTBus ¢ apu(PMETHUECKMMH KOPHIMU 04.12
N—oii cTenenu

07 JlelcTBusE ¢ apU(PMETHIECKMMHI KOPHAMU 09.12
N—OM CTENEeHU

28 JleiicTBus ¢ apu(METHUECKUMH KOPHIMU 11.12
N—oii cTeneHu

29 JleiicTBHs ¢ apU(hMETHUECKMMH KOPHIMU 16.12
N—OM CTENEeHU

30 JlelcTBUsE ¢ apUPMETHIECKMMHI KOPHAMU 18.12
N—OM CTENeHN

31 Pelenye MppanuoHaibHBIX YPaBHEHHH U 23.12
HEPABEHCTB

32 Pelenye uppanioHalbHbIX yPaBHEHHH U 25.12
HEPABEHCTB

33 Pelrenne nppanyoHaIbHBIX yPaBHEHUH U 30.12
HEPABEHCTB

34 Pelenye MppanuoHaIbHBIX YPaBHEHHUM U 13.01
HEPABEHCTB

35 Pelenye uppalloOHalIbHEIX yPABHEHHH U 15.01

HEPABEHCTB




36 CaoiicTBa 1 rpavK KOpHs N-OM CTENEHH 20.01
37 CaoiicTBa 1 rpaduK KOpHS N-0M CTENEHH 1 22.01
Kourponsnas paboTa 1o Teme 27.01
38 "ApudmMeTndeckuii KOpeHb N—Oii CTETICHH. 1
WppanyroHaibHbIe YPaBHEHHS U
HepaBeHCTBA"
39 CHHYC, KOCHHYC U TAHTEHC YUCIIOBOTO L 29.01
aprymMeHTa
40 CHHYC, KOCUHYC M TAHT€HC YUCIOBOIO 1 03.02
aprymMeHTa
a1 ApKCUHYC, QDKKOCHHYC U apKTaHTEHC 1 05.02
YHCIIOBOIO apryMEHTa
12 ApKCHHYC, aDKKOCHHYC U apKTAHI€HC L 10.02
YKCIIOBOIO apryMeHTa
TpuroHoMeTpuYecKas OKPY>KHOCTb, 12.02
43 OIIpeNIeNIEHNE TPUTOHOMETPHUUECKHUX 1
GyHKIMIT YMCIOBOrO apryMeHTa
TpuroHoMeTpuUecKas OKPY>KHOCTb, 17.02
44 OINIpEJENICHNE TPUTOHOMETPUYECKUX 1
(yHKIHIT YMCITOBOrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIBI 1 19.02
46 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1 26.02
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1 03.03
48 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1 05.03
49 Hp606p330333HI/Ie TPUTOHOMETPUYECKUX L 10.03
BBIPAKCHHMI
50 [TpeobpazoBaHye TPUTOHOMETPUIECKUX 1 12.03

BBIPA)KCHHUN




[Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX

17.03

51 . 1

BBIPAKCHHUI
£ Hp606pa30333HI/Ie TPUIOHOMETPUYECKHX " 19.03

BBIPAKCHHUI
53 Hp€06pa303321HI/I€ TPUTOHOMETPUYECKHX 1 31.03

BBIpaKEHMi
54 PelieHne TPUrOHOMETPHYECKMX YPABHEHHUIA 1 02.04
55 PeliieHne TPUrOHOMETPUYECKUX YPABHEHHUI 1 07.04
56 Pelenye TpPUrOHOMETPUYECKHX YPABHEHMI 1 09.04
57 Pelenye TpPUrOHOMETPUYECKUX YPABHEHMI 1 14.04
58 PelieHne TPUrOHOMETPHYECKMX YPABHEHHIA 1 16.04
59 PeliieHne TPUrOHOMETPUYECKUX YPABHEHHUI 1 21.04

KonTposbHas pa6oTa 1o teme "DopMyIbl 23.04
60 TpuronomMeTpun. TPUrOHOMETPHYECKHE 1

ypaBHeHus "

IocenoBaTeIbHOCTH, CIIOCOOBI 3aIaHUS 28.04
61 TI0CJIeI0BaTEILHOCTEH. MOHOTOHHBIE 1

TI0CJIE/I0BATEILHOCTH

ApudmMeTndeckas ¥ reOMeTpUYECKast 30.04
62 nporpeccun. Mcrnonbs30BaHne MPOrpeccuu i

JUISL PEIEHHUs PEATbHBIX 3a/1a4

IPUKJIAIHOTO XapaKTepa

BeckoHeuHO yObIBaroIas TeOMETPUYECKas 05.05
63 nporpeccusi. Cymma 0€CKOHEYHO 1

yObIBaroLIei reOMETpUUECKON POrpeccuu
64 dopMmyIia CIIOXKHBIX TPOLECHTOB 07.05
65 dopMyIia CIOXKHBIX IPOLEHTOB 1 12.05




O0001menue, cucTeMaTH3anys 3HAaHUH 3a

14.05

66 Kypc anreOpbl ¥ HauyaJl MaTeMaTHYECKOTO 1
ananu3a 10 kiacca
67 HWtorosas KOHTpOJbHas paboTa 1 19.05
O6001IeHNe, CHCTEMATH3AINS 3HAHUH 3a 21.05
68 Kypc anreOpbl ¥ HayaJl MaTeMaTHYECKOTO 1
ananuza 10 knacca
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIEKTPOHHBIE
Ne Hara ungposBbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHuss oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
Crenenb € panyoHaNIbHBIM IIOKa3aTeIeM
CBoiicTBa cTEeNeHH
3 [IpeoOpazoBanue BeIpaKEHUH, COICPIKAIUX 1
paloHaIbHbBIE CTEIIEHU
4 [IpeoOpazoBaHue BeIpaKEHUH, COAECPIKAIUX 1
paloHaIbHbBIE CTEIIEHU
[Ipeo6pa3oBanue BeIpaKeHUI, COAEPIKALIUX
5 ’ 1
paloHaNbHbBIE CTEIICHU
6 [TokazarenabHble ypaBHEHUS U HEPABEHCTBA 1
7 IlokazarenabHble ypaBHEHHS U HEPABEHCTBA 1
8 IlokazarenabHble ypaBHEHHS U HEPABEHCTBA 1
9 [Toka3zaTenbHble ypaBHEHUS U HEPABEHCTBA 1
10 IlokazarenabHble ypaBHEHHS U HEPABEHCTBA 1
[TokazarenbHas KIus1, €€ CBOMCTBA U
11 ’ 1
rpaduk
KonTponbhas pabota no teme "CreneHs ¢
12 paloHaIbHBIM TOKa3aTeNeM. 1 1
[TokazarenpHas ¢pynknus. [TokazarenpHbIe
ypaBHEHUS U HEpaBEHCTBA'
13 Jlorapudm uncna
14 JlecsiTuuHbIe U HaTypajbHbIE JOorapu(mbl




[Ipeo6pa3oBanue BeIpakeHUil, CoAepKAIIUX

15
sorapuGMbl

16 IIpeoOpa3oBanue BbIpaXEHUH, COAECPIKALINX
sorapupMbl

17 [IpeoOpa3oBanue BbIpaKEHUH, COACPIKAIINX
JorapuQmel

18 IIpeoOpa3oBanue BbIpaXKEHUH, COACPIKALIUX
JorapuQmel

19 Jlorapudgmuueckue ypaBHEeHHs U
HEpaBEHCTBA

20 Jlorapugmuyeckue ypaBHEHHS U
HEPAaBEHCTBA

21 Jlorapudgmuueckue ypaBHEHHs U
HEpaBEHCTBA

99 Jlorapudgmuueckue ypaBHEHHs U
HEPABEHCTBA

93 Jlorapudmuueckas pyHkus, e€ cBOCTBA U
rpauk

24 Jlorapudmuueckas pyHkus, e€ cBOCTBA U
rpauk

o5 Tpuronomerpuueckue GyHKINH, UX
CBOIicTBa U Tpaduku

26 Tpuronomerpuueckue GpyHKIHH, UX
CBOWCTBA U TpapuKu

97 Tpuronomerpuueckue GpyHKIHH, UX
CBOIicTBa U Tpaduku

28 Tpuronomerpuueckue GyHKINH, UX

CBOIicTBa U Tpaduku




[IprMepsl TPUTOHOMETPUUYECKUX

29
HEpPaBEHCTB

30 IIpumepbl TPUrOHOMETPUYECKHUX
HEpPaBEHCTB

31 IIpumepbl TPUrOHOMETPUYECKHUX
HEpPaBEHCTB

39 [Tpumepbl TPUTOHOMETPUYECKHIX
HEpaBEHCTB
KonTponbhas pabota no teme
"Jlorapudmudeckast pyHKIUS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBA. TpUroHOMETpUYECKHE
GYHKIMH 1 UX
rpaduku. Tpuronomerpuyeckue
HepaBeHCTBA"

34 HenpepsbiBHble QyHKITNMH

35 Meton UHTEPBAJIOB JUIsl PEILICHUS
HEpaBEHCTB

36 Metox UHTEPBAJIOB [T PEIICHHS
HEpaBEHCTB

37 [TpousBomHas QyHKITHH

38 [TpousBomHas GyHKITHH

39 I'eomeTpuueckuii u pu3MUECcKuii CMbICI
MPOU3BOTHOMN

40 I'eomeTpuueckuii u pu3MUECKHii CMbICI
MPOU3BOTHOMN

41 [IpousBogHBIE JIEMEHTAPHBIX PYHKINN

42 [Tpou3BoIHBIE 3JIEMEHTAPHBIX (YHKIUH




IIpousBogHass CcyMMbl, IPOU3BEICHHS,

43 .
4acTHOTO (yHKIUH

44 [IponsBoaHas CyMMBI, IPOU3BEAEHNUS,
Y4acTHOTO (yHKIUI

45 [TpousBoaHAast CyMMBbI, IPOU3BEACHNUS,
4acTHOTO () YHKIIUH
[TpumeHeHue npou3BOAHOM K

46 UCCIIeIOBaHNIO (DYHKIIMKA HA MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne MPOU3BOIHOM K

47 UCCIIeIOBaHNIO (DYHKIIMKA HA MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne MPOU3BOIHOM K

48 UCCIeI0BaHNIO (DYHKIIMH HA MOHOTOHHOCTh
U DKCTPEMYMBI
IIpumeHenue npou3BOAHON K

49 UCCIeI0BaHNI0 (QYHKIMN HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 HaxosxneHne HanbobIIero 1 HauMEHbIEro
3HaueHUs! PyHKLUU Ha OTPE3Ke

51 HaxosxneHne HanbobIIero 1 HauMEHbIEro
3Ha4eHUs! QYHKIUH HA OTPE3Ke

59 Haxoxnenne HauOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs PYHKIUU Ha OTpE3Ke

53 HaxoxxneHne HanOobIIEro 1 HAMMEHBIIETO

3Ha4YeHHs PYHKIUU Ha OTpE3Ke




HaXO)KI[eHI/IC HauOOJIBIIEI0 U HAMMCHBIIETO

>4 3Ha4YeHUs1 PYHKIUHN HA OTPE3KE

55 Haxoxnenue HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHHs PYHKIUU Ha OTPE3Ke
[IpuMeHeHue npou3BOAHOM AJIst
HAXO0X/ICHUS! HAWTYUIIeTO PEelICHUs B

56 NPUKIIATHBIX 33/1a4aX, Ui OMpeesieHus
CKOPOCTH Tpoliecca, 3aAaHHOro GopmyIioit
Wi rpadukom

57 Konrponsnas padora o Teme
"[IponsBoaHas. [Ipumenenne mpou3BoOAHOM"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

60 WuTerpain, reomerpudeckuii u Gpu3ndecKuit
CMBICJI HHTETpaa

61 Wurerpan, reometpuyeckuii 1 Gu3nIecKuit
CMBICII HHTETpaa

62 Wurerpain, reoMeTpuyeckuil U pu3ndeckuit
CMBICTT HHTETpaia

63 Brruucnenue nnterpaia mno gopmyne
Hprorona—Jleitbuuia

64 Brruucnenue unterpana mo gopmyie
Herotona—IJleiiOuuia

65 Brruucnenue nunterpaia mo gopmyne
Herotona—IJleiiOuuia

66 Brruucnenue nnterpaia mo gopmyne
Herotona—IJleiiOHua

67 CucreMbl TUHEHHBIX YpaBHEHUN




68
69

70

CucTeMbl TMHEUHBIX YPaBHEHUI
Pemenue npukiiagHbix 3a7a4 ¢ IOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHCHUN

Pemenne npukiiagHeIx 3aa4 C IOMOILBIO
CUCTEMBI JINHEHHBIX YPABHEHUN

71

CucreMsl 1 COBOKYITHOCTH LEJBIX,
palMOHAJIBHBIX, UPPALMOHAIbHBIX,
HOKa3aTeIbHbIX, JIOrapu(pMUIECKUX
YpaBHEHUI 1 HEPABEHCTB

72

73

74

75

CucreMsl ¥ COBOKYITHOCTH LIENBIX,
palMOHAJIBHBIX, UPPALMOHAIbHBIX,
HOKa3aTeJIbHbIX, JIOrapu(pMUIECKUX
YPaBHEHUI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH ILIEJIBIX,
palnOHAIbHBIX, UPPALMOHAIBHBIX,
HOKa3aTeIbHbIX, JJOrapu(pMUIECKUX
yYpaBHEHUI U HEPABEHCTB

CucteMsl u COBOKYITHOCTH LECJIBIX,
paduOHAJIbHBIX, HPPALIUOHATIbHBIX,
IMOKa3aTCJIbHBIX, JIOFapI/I(I)MI/I"IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

Ucnons3oBanue rpadpukoB GyHKIUN A5
peleHusl ypaBHEHUH U CUCTEM

76

Hcnonb3oBanue rpadukoB GyHKIUN 1715
pEILIEHUs] ypaBHEHUM U CUCTEM




[IpuMeHeHue ypaBHEHHUI, CUCTEM U
HEPABEHCTB K PEIICHUI0 MATEMAaTUUECKUX

" 3a/1a4 ¥ 3aJ1a4 U3 Pa3IuIHbIX 00JacTei
HAyKHU U pEaJbHOM )KU3HU

78 KonTtponbsHas padora o teme "UHTerpan u
ero npuMeHeHus. CUCTEMBI ypaBHEHUM '

79 HatypasibHble 1 Lienble uncia B 3a/1a4ax U3
pEATbHOM KU3HU

80 HarypanbHble 1 1iebie Yncia B 3a/1a4ax us3
pEATbHOM KU3HU

81 HarypanbHble 1 1esble yrcna B 3aa4ax u3
peaabHOM KU3HU

82 [Ipu3Haky AeIUMOCTH LENIBIX YUCEI

83 [Tpu3HaKK IETUMOCTH IIEJIBIX YUCEI

84 [Ipu3Haky AETUMOCTH TIEJIBIX YUCEIT

85 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHWH. YpaBHEHHUSA

86 [ToBTOpeHue, 0000IIEHNIE, CUCTEMATH3AITHS
3HaHWH. YpaBHEHHUs

87 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHWM. YpaBHEHHUSA

88 [ToBTOpeHue, 0000IIEHNE, CUCTEMATU3AITHIS
3HaHWM. YpaBHEHHUS

89 [ToBTOpeHue, 0600IICHIE, CHCTEMATH3AITHS
3HAHWU. Y paBHEHHUSA

90 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS

3HaHWM. YpaBHEHHUs




[ToBTOpEeHME, 0000IICHIE, CHCTEMATH3AIUS

91 . 1
3HaHuil. HepaBencrsa

92 [ToBTOpEeHME, 0000IICHIE, CHCTEMATH3AIUS 1
3HaHui. HepaBeHcTBa

93 [ToBTOpEeHME, 0000IICHIE, CHCTEMATH3AIUS 1
3HaHui. HepaBeHcTBa

94 [ToBTOpenue, 06001eHNe, cUCTEMaTH3AIUS 1
3HaHuil. HepaBeHcTBa

95 [ToBTOpEHME, 0000IICHIE, CHCTEMATH3AIUS 1
3HaHuU. CuCTEMBbl ypaBHEHUI

96 [ToBTOpenue, 06001eHNe, CHCTEMATH3AIUS 1
3HaHuU. CUCTEMBI ypaBHEHUIN

97 [ToBTOpEHME, 0000IICHIE, CHCTEMATH3AIHS 1
3HaHuil. yHKUIUU

08 [ToBTOpEHME, 0000IICHIE, CHCTEMATH3AIHS 1
3HaHuU. QyHKIMU

99 Wrorosas koHTposbHas paboTa

100 HToroBas KOHTpoJsIbHAs paboTa
O0001Ienne, cucTeMaTH3alis 3HaHUH 3a

101 Kypc anredpsl U Hayall MaTeMaTHYECKOTro 1
ananm3a 10-11 kimaccoB
O06006111eHIE, CUCTEMATH3AIIMS 3HAHUH 3a

102 Kypc ainredpbl 1 Hayall MaTeMaTHYeCKOTo 1
ananm3a 10-11 kmaccoB

OBILIEE KOJIMYECTBO HACOB I10 102

[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YHEHUKA

A.I'. Mopakosuu. Anrebpa 1 Hayana MaTemaTuueckoro ananusa — 10 kiacc.
Yactse 1. Yuebnuk. Muemosuna. 2020;

A. T'. MopakoBuu. AnreOpa ¥ Hayana MaremMaTHueckoro axammza — 10
kinacc. Yacte 2. 3agaunuk. Muemosuna. 2020;

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

A.I'. MopakoBud. Anrebpa u Havasia MaTeMaTudeckoro ananmsa — 10 kmacc.
Yacte 1. YueOnuk. Maemosuna. 2020;

A. T'. MopakoBuu. AnreOpa M Hayama MaremMaTHueckoro axHammza — 10
kinacc. Yactb 2. 3agaunuk. Muemosuna. 2020;

B. U. I'muzbypr. AnreOpa u Havama MareMmaruyeckoro anaimmsa — 10.
KonrtpomabHbie padoThl (mmox peaakimen A. I'. MopakoBuya);

JI. A. AnexkcanapoBa. AnreOpa ¥ Haudajna MaTeMaThdeckoro aHanmsza — 11.
CamocrositenbHbie paboThl (o penakmueid A. I'. Mopakosruya
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