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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma yaeGHOTO Kypca « Anredpa 1 Hadajla MaTeMaTHIECKOTO
aHanu3a» 0a3oBoro ypoBHs g obOywaromuxcs 10 —11 kimaccoB paspaboraHa Ha
ocHoBe DeepanbHOTr0 TOCYIapCTBEHHOTO 00Pa30BaTEeIHLHOTO CTAaHAAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU,
OPEIbABISEMBIX K MAaTeMaTHYeCKOMY OOpa3oBaHUIO, U TPaguLUil pPOCCHICKOTO
oOpa3oBanusi. Peanuzanus mporpaMMbl OOecreUMBAaeT OBJIAJIEHUE KIIOYEBBIMU
KOMITETEHIUSIMHU, COCTABJIAIOIIMMUA OCHOBY ISl CAMOPAa3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, IETOCTHOCTh OOMIEKYJIBTYPHOTO, THMYHOCTHOTO M MTO3HABATEIHHOTO
Pa3BUTHA JTUYHOCTH 00YUYAIOUTUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajma MaTeMaTUYEeCKOrO aHajiu3ay» SIBISETCS OJHUM U3
HanOosee 3HAUMMBIX B IporpamMMme cCTrapllield IIKOJIbI, MOCKOJbKY, C OIHOU
CTOPOHBI, OH OOECIEYMBAET HWHCTPYMEHTAIbHYIO 0a3zy JUisi HM3y4eHHUS BCEX
€CTECTBEHHO-HAYyUYHBIX KYpCOB, a C APYroll CTOPOHBI, POPMUPYET JIOTUUECKOE U
abCTpaKTHOE MBIIIJIEHUE Y4YalUXCsl HAa YPOBHE, HEOOXOAUMOM JJisi OCBOEHUS
KypcoB HH(OPMATHUKH, OOIIECTBO3HAHUS, MCTOPHUM, CIOBECHOCTH. B pamkax
JAHHOTO KypcCa ydYalllecs OBJIAJIEBAIOT YHHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMU
HayKH, KOTOpast pOpMyIUpPyET CBOU JOCTUKEHUS B MaTeMaTHYeCKol Gopme.

Kypc anreOpsl 1 Hauaa MaTeMaTUYECKOT0 aHAIM3a 3aKJIabIBA€T OCHOBY JJIs
YCIEUIHOTO OBJAJAEHUS 3aKOHaMU (PU3UKH, XWUMUHU, OHOJOTUH, TOHUMAHHUS
OCHOBHBIX TEHJCHIMI SKOHOMHUKM M OOIIECTBEHHOM JKWU3HH, IO3BOJIAET
OpUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh HUX B IIOBCEIHEBHOU XU3HU. B TOXKE BpeMs OBIIaJCHUE
a0CTpaKTHBIMM UM JIOTMYECKHM CTPOTMMHM MAaTE€MATHYECKUMHU KOHCTPYKIMSMU
pa3BUBaE€T yMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTD
YTBEPKACHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALMIO, abCTparupoBaHue U
aHaJIOTHIO, (HOPMHUPYET KpeaTHUBHOE M KPUTUUYECKOE MbIIIeHHE. B xoae n3yueHus
anreOpbl W Hayajdl MAaTeMaTHYEeCKOro aHajiu3a B CTapllield IIKOJe YydJaliuecs
NOJIyYalOT HOBBIM ONBIT pEIIEHUS MPUKIAAHBIX 3a7a4, CaMOCTOSTEIbHOIO
IIOCTPOCHUSI MAaTeMaTUYECKUX MOJEIEH peajbHbIX CUTyalluid W WHTEpIpETaluu
IIOJIyYEHHBIX  PEIICHMM, 3HAKOMATCA C  [pUMEpPaMH  MaTEMAaTHYECKHUX
3aKOHOMEpPHOCTEW B TPUPOJE, HAYKE H B MCKYCCTBE, C BBIJAIOMIMMUCA
MaTeMaTUYECKUMU OTKPBITUSAMU U UX aBTOPAMH.

Kypc obnagaer 3HaYMTENbHBIM BOCHUTATEIBHBIM MOTEHLIMAIOM, KOTOPBIH
peaM3yercsi Kak 4epe3 yuyeOHBIH MaTepuan, CHOCOOCTBYIOMIUN (POPMUPOBAHUIO
HAy4YHOI'O0 MMPOBO33PEHUS, TaK M 4epe3 cheuupuky ydyeOHOU esTeIbHOCTH,

[loKyMeHT coafaH B anekTpoHHoi opme. Ne 37 ot 16.05.2024. McnonHuTtens: Maneesa .M. rl’.?JTEHTPOHHbIﬁ
CtpaHuua 2 u3 19. CTpaHuua cosaana: 16.05.2024 13:20 =¥ TATAPCTAH



TpeOyrole CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH, MPOJOKUTEIBHOMN
KOHIEHTPAIlM1 BHUMAHHS U OTBETCTBEHHOCTH 32 MOJIYUYCHHBIN PE3yJIbTAaT.

B ochHoBe Mmetomuku oOydeHust anredpe M HadyajllaM MaTeMaTH4eCKOTO
aHaIN3a JICKUAT JEATCIbHOCTHBIA MPUHIIAT 00yYCHUS.

CrpykTypa Kypca «Anredpa 1 Hadajaa MaTEMaTHUYECKOT0 aHAJIN3a» BKIIOYAET
CIEAYIOUIME COJEPKATEIbHO-METOIUUECKNE JUHUU: «Yucla W BBIYKCICHHS,
«Dyukmuu  u rpaduxm», «YpaBHEHHS W HepaBeHCTBa», «Hauwaia
MAaTEMATUYECKOTO aHanm3a», «MHokecTBa U JIOTHKa». Bce OCHOBHbIE
COAEPKATEIIbHO-METOIMUECKUE JIMHUM H3YYAIOTCSd HAa NPOTSHKEHUU JIBYX JIET
oOy4yeHus B CTapiled IIKOoJIe, €CTECTBEHHO IOMOJIHSS JIPYr Apyra U MOCTEHEHHO
HACBIIASICh HOBBIMM TE€MaMHM W  pasaenamu. JlaHHbIA Kype  SBIISIETCA
MHTETPATUBHBIM, TOCKOJIbKY OOBEIUMHAET B ce0€ COAEp)KaHHEe HECKOIbKUX
MaTeMaTUYECKUX TUCIUIUINH: alredpa, TPUrOHOMETPHS, MAaTEMaTUUECKUI aHAIIN3,
Teopusi MHOXeCTB U Jp. Ilo Mepe Toro kak yuwamuecs OBiaJieBatOT BcE Oosee
MIUPOKUM MaTEeMaTUYECKUM aIllapaToM, Y HUX MOCIe0BATENbHO (pOopMUpyeETCs U
COBEPIICHCTBYETCA YMEHHUE CTPOUTh MATEMATHYECKYK) MOJIENIb pPEaIbHOU
CUTyalluM, TPUMEHSTh 3HAHUS, TMOJy4YeHHbIE B Kypce «Airedpa W Hadaa
MaTEMaTUYECKOr0 aHajau3a», NJIsl PEIICHUs CaMOCTOSITENbHO CHOPMYIUPOBAHHON
MaTeMaTH4YECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJIbTAT.

ConepxarenpHO-MeTOANYECKas JIMHUA «Yucina v BBIUMCIEHUS» 3aBEPIIACT
dbopMUpOBaHKE HABBIKOB UCITOIb30BaHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOM mikoie. B crapmieil mkone ocoboe BHUMaHHE YIEISETCS
(GbOpMHUPOBAHHIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONINX B ce0s
UCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCU JCHUCTBUTEIBHOTO 4YHUCIA, YMEHHUE
pallMOHAJIBHO BBITIOJHSTh JCHUCTBUA C HUMH, J€laTh MNPUKUAKY, OLIEHUBAaTh
pesyabTar. OOyuarmuecss MOJy4YaloT HaBBIKA NPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUSI JICUCTBUM C 4YHCIIaMH, 3allMCaHHBIMH B CTaHIApTHOH ¢opme,
WCIIO0JIb30BaHUSI MATEMATUUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKCHUN.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» PEAIM3YETCS HA MPOTSIKEHUU BCETO
oOy4yeHuss B CTapiield IIKOJIe, TMOCKOJIbKY B KaXXJIOM paslielie MpOorpaMMbl
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMUX 3anad. OOydarommecs: OBIaJeBaIOT
pPa3IMYHBIMM METOJAMU PEIICHUS ULEJbIX, PAlMOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YPaBHEHHI,
HEPABEHCTB U UX cUCTeM. [lonydueHHbIe yMEHUS UCITOIb3YIOTCS MTPU UCCIEI0BAHUN
GyHKIMNA ¢ TOMOINIBIO MPOU3BOAHOM, PEIICHUH NPUKIAIHBIX 3a7ad M 3a7ad Ha
HaxOXXJCHUE HauOOJBIIUX M HAUMEHbIIUX 3HauyeHu ¢GyHkuuu. JlanHas
colepXxaTelbHas JIMHHUS BKJIIOYaeT B ce0s Takke (QopMUpOBaHHME YMEHUU
BBITIOJIHATH Pacy€Thl Mo (opmMmysaMm, MpeoOpa3oBaHUs IENbIX, PalMOHATIBHBIX,
WPPALMOHAJIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BBIPAKECHHUI,
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colepXalux CTeneHu U Jorapu@mel. brarogaps u3ydeHHIo anreOpanvdeckoro
MaTepuana TPOUCXOAUT  JalibHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTpaKTHOTO MBINUICHUS Yydaluxcs, (QOPMUPYIOTCS HAaBBIKU JIEIYKTHUBHBIX
paccyxaeHuil, pabOTBl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBHUCHUMOCTEW B BHJIE€ PABEHCTB M HEPABEHCTB. AureOpa
npemsaraeT d(PQPEeKTUBHBIE HWHCTPYMEHTHI JUISI PELIEHUS NPAKTUYECKUX WU
€CTECTBEHHO-HAYYHbIX 3aJa4, HarJsHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKU.

ConepxarenpbHo-meTonuueckass JuHUAS «DyHKIMUM U Tpadukm» TECHO
NeperuieTaeTcs ¢ JPYruMu JUHUSMU Kypca, TOCKOJIbKY B KaKOM-TO CMBICIIE 3a/1a€T
NOCJIEIOBATEIBHOCTD U3y4YEeHUs Marepuana. N3yuenne CTENIEHHOI,
MOKa3aTeNbHOM, T0rapu(pMUYECKON U TPUTOHOMETPUUECKUX (PYHKLIHN, UX CBOMCTB
U rpauKoB, HUCMOJb30BAHME (PYHKUMN AJId pElIeHUs 3a7ad U3 JIPYrux y4deOHBIX
IPEJMETOB U PealbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaK ¥ C pElICHUEM ypaBHEHHH W HepaBeHCTB. llpu 3TOM OosblIoe BHUMaHUE
yaensercss (pOpMUPOBAHUIO YMEHHUS BbIpaXaTb (POpMyJamMH 3aBUCHUMOCTH MEXIY
pPa3IMYHBIMU BEJIMYMHAMHU, MCCIENOBATh MOJyYEHHbIE (YHKLIHH, CTPOUTH HX
rpaduku. MaTtepuan 3Toil cofiepKaTelIbHON JTMHUU HallEJIeH Ha pa3BUTUE YMEHUN
U HAaBBIKOB, ITO3BOJSIIOIIMX BbIpaXKaThb 3aBUCUMOCTHM MEXIy BEIMYMHAMHU B
paznuyHO (popMe: aHATUTHUYECKOH, rpadudeckoi u cimoBecHO. Ero msyuenue
CIOCOOCTBYET Pa3BUTHUIO  AJNTOPUTMUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K
0000IICHUIO U KOHKPETU3AI[MHU, UCIIOJIb30BAHUIO aHAJIOTH.

ConepxarenpHas JuHus «Havaa mMaTeMaTHyeckoro aHajau3a» IO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr Kak MaTeMaTU4YeCKHX, TaK M MPUKIAJHBIX 3ajad,
JOCTYIIHBIX 00yYarOMIMMCS, Y KOTOPBIX MOSIBISETCS BOBMOXKHOCTh UCCIIEI0OBATh U
CTpouTh rpaduku QYHKUUNA, OMpPENeNsiTh WX HauOOJbIIME W HAWMEHbIINE
3HAYeHUs, BBIYUCIATH IUIOMAAU (QUIYp U OOBEMBI TEN, HaXOAUTh CKOPOCTH U
yCKOpeHusi TmpoleccoB. JlaHHas coaepkareibHas JIMHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHMYeCKUX MOJIeJIel pealbHbIX CHUTYalUi,
HAXOXKJEHUs HAWIy4dlIero PELICHHs] B MPHUKIATHBIX, B TOM YHUCIE COLMUAIBHO-
SKOHOMHUYECKHX, 3aJayax. 3HAKOMCTBO C OCHOBAaMH MaTE€MAaTUYECKOI'O aHajIu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMaTBHO-JIOTHYECKOTO U KPEATUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE M HckycctBe. OOywaromyecss Y3HAIOT O
BBIIAIONINXCSL PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTeMaTHUKHA Kak
HAyKH, U UX aBTOpax.

ConepxarenbHO-MeToAnYecKast JIMHUS « MHOXKECTBA U JIOTUKA» B OCHOBHOM
NOCBSILIIEHA  DJIEMEHTaAM TEOPUM  MHOXKECTB. T€OpPETMKO-MHOKECTBEHHBIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KYypC IIKOJIBHOM MaTeMaTHKUA W MPEeJJIararoT
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HanOoJiee YHUBEPCAIbHBIN SI3bIK, O0BEUHSIONINMI BCE pa3/iesibl MAaTEMATUKH U €€
NPUWIOKEHUN, OHU CBSI3bIBAIOT Pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IUMHOE
nenoe. [loaToMy BaKHO JaTh BO3MOKHOCTH IIKOJIBHUKY NOHUMATh TE€OPETUKO-
MHOXECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMaTWKH M MCIOJb30BaTh €ro s
BBIPAKEHHSI CBOMX MBICIICH.

B kypce «Aunrebpa m Havasa MaTEeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOPbIE IPU3BAaHbI
chopMUPOBaTh HaBBIKU MTOCTPOCHUS MOJIENIEH peallbHbIX CUTYAallUi, UCCIIETOBAHUS
ATUX MOJENEW ¢ MOMOILBIO ammapara aiaredpbl ¥ MaTeMaTH4YEeCKOTro aHaiu3a |
WHTEPIIPETAlNN TOJYYEHHBIX pE3yNbTaTOB. Takue 3aJaHus BIUIETEHbI B KayKIbIA
U3 pa3JIeJIoB NPOrPAMMBI, TIOCKOJIBKY BECH MaTepual Kypca LIMPOKO UCIIOIb3YETCs
JUISl pelIeHus IPUKIIAIHbIX 3a1a4. [Ipu pemiennn peanbHbIX TPAKTUYECKHUX 3a/1a4
yydalydecs pa3BUBAIOT HAOMIOAATENbHOCTb, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsl, HCIOJIb30BATh AHAJOTHIO0, 0000IIAaTh M KOHKPETU3MPOBATH
npobsieMy. JlesTenbHOCTh MO (POPMUPOBAHMIO HABBIKOB PEIICHMS MPUKIIAJIHBIX
3a/lady OpraHu3yeTcs B NIPOLIECCE M3Y4YEHHUs BCEX TeM Kypca «Anredpa W Havaia
MaTEMaTUYECKOTO aHAIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM muiaHe Ha M3ydyeHUE Kypca ajreOpbl MU Hayajdl MaTEeMaTHYE€CKOIO
aHanu3a Ha 6a30BOM YpPOBHE OTBOJIUTCS 2 yaca B Hejento B 10 kimacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a nBa roga o0ydenus — 170 gacos.
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COJEP XAHME YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BIYHCICHUSA

Paunonaneupie yncna. OOBIKHOBEHHBIE W JIECSTHUYHBIE APOOU, MPOLEHTHI,
OecKOHEUHble  Iepuoauyeckue apodu. Apudmernueckue omepauud ¢
paloHaIbHBIMU YHCIIaMHU, TPE0Opa30BaHus YUCIOBBIX BbIpaxeHuil. [Ipumenenue
Opo0eil M MPOUEHTOB JIs PEIICHHs NMPUKIAIHBIX 3aJad U3 Pa3iIudHbIX OTpacieu
3HAHUH U PEAIbHOM KU3HU.

JleicTBUTENBHBIE 4MCla. PalMoHaJIbHBIE W HMpPpALMOHAIbHBIE YHCIIA.
ApudmeTnueckre omnepanud C JACUCTBUTEIbHBIMH 4YHciaamMu. [lpubnmkéHnble
BBIYMCJIEHNS, IPABUJIa OKPYTIICHHUS], IPUKH/IKA U OLIEHKA PE3yJIbTaTa BBIYMCICHNMN.

Crenenp ¢ wnenslM  nokaszarenem. CranpaptHas —¢opma  3amnucu
nefcTBUTeNbHOTO uucia. Mcnonp3oBaHue —mnoaxonsmed  (GOpMbl  3aluCU
JNEUCTBUTEIBHBIX YHCEN JUISl PEUICHUS NPAKTUYECKMX 3a4a4 U IPEACTaBICHUS
JAHHBIX.

Apudmernueckuid  KOpEeHb  HaTypalbHOW  cTemeHu.  JleWcTBuUS  C
apupMeTHUEeCKUMU KOPHSIMHU HaTypaJIbHOM CTETICHHU.

CuHyC, KOCMHYC M TaHI'€HC YHMCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxnaecTBa U TOXXIECTBEHHbIE TPEOOPA30OBAHMUSL.

[IpeobpazoBanme TPUTOHOMETPUUYECKUX BBIPAKCHUU. OcHoBHBIE
TPUTOHOMETpHUYECKUE (HOPMYJIBI.

VYpaBHeHHE, KOpeHb ypaBHeHHsA. HepaBeHCTBO, pelieHHE HEPABEHCTBA.
Meto HTEpBAJIOB.

Pewenne uensix U ApoOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPAaBHEHHI U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUN.

IIprMmeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1a4
Y 33J1a4 U3 pa3auvHbIX 00JacTel HAyKU U PEAIbHOW KU3HH.

DYyHKIUU U TPaPUKH

Oynkiug, crnocoObl 3amaHus Gysknuu. [paduk  yHkiuu. Bzaumuo
oOpaTtHbie GyHKIIUH.

O6nactb ompeneneHus M MHOXKECTBO 3HaueHMM (pyHkuuu. Hynu ¢QyHKumm.
[IpomexxyTKH 3HaKOMOCTOSHCTBA. YETHBIEC U HEUETHBIE (DYHKIUU.

CrenenHas GyHKIUS C HATYpaJIbHBIM U LieJbIM NOoKazaresneM. E€ cBolicTBa u
rpaduk. CoiicTBa U rpaduK KOPHS 71-OU CTETICHH.
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TpuroHoMeTpuyeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIUN YUCIIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[locnenoBarenbHOCTH, CHOCOObI 3aJaHUS MIOCJIEI0BATEIbHOCTEN.
MOHOTOHHBIE TOCIEA0BATEIBLHOCTH.

Apudmernueckas u reoMeTpudecKas rnporpeccuu. beckoneuno yoniBaromnias
reomeTrpuueckas nporpeccus. CymMma OGECKOHEUHO YOBIBAIOIEH T€OMETPUYECKOMN
nporpeccuu. @opmyna CHOXKHBIX HNPOUEHTOB. lMcnosb30BaHuE Mporpeccuu s
pEIICHUs pEATbHBIX 33/1a4 NPUKIAJHOTO XapaKTEpa.

MHoxecTBa M JIOTHKA

MHokecTBO, omnepaunu HajJ MHOKecTBamH. [uarpammbl OJitnepa—BenHa.
[IpumMeHeHrEe TEOPETUKO-MHOKECTBEHHOTO anmnapara sl OINUCAHUS PEabHbIX
MPOIIECCOB U SABJICHUMN, TIPU PEIICHUHN 3a7a4 U3 JPYTUX YUYECOHBIX MPEIMETOB.

Ornpenenenue, TeopemMa, CIEACTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BBIYUCTICHUA

HarypanbHble u nienble yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCEIL.

Crenens ¢ panroHaIbHBIM NTOKa3aTteneM. CBOKWCTBA CTENCHMU.

Jlorapugm yucna. /lecaTuunble U HaTypaibHbIE JOTapU(MBI.

YpaBHeHHs U HEPABEHCTBA

[IpeobpazoBanme BeIpaKEHUM, COACPIKAITUX JTOTAPUPMBI.

[Ipeobpa3oBaHre BBIPAXKEHUM, COACPNKAIIUX CTEMNEHH C PpalUOHAIBHBIM
NIOKA3aTEeJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHHsI 1 HEPABEHCTBA.

Cucremsl JIMHEHMHBIX ypaBHEHUH. PelleHHe NpUKIAaIHBIX 331ad C [OMOIIBIO
CHUCTEMBI JJUHENHBIX YPAaBHEHUM.

CucteMsl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHHWW, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad U 3a/lad M3 PA3IMYHbIX 00JacTel HaykKu U pealbHOU
AKU3HH.

DOyHKUUHA U TPaPuKu

Oyukuudg. [lepuoanueckue ¢GyHkuuu. I[IpoMexyTKH MOHOTOHHOCTH
¢bynkuun. Makcumymbl U MUHUMYMBI (pyHkiuu. Haubomblee u HauMeHbllee
3HaYeHUe (PYHKIUU Ha IPOMEKYTKE.

Tpuronomerpuueckne GyHKIIUU, UX CBOHCTBA U TPapUKH.

[TokazaTtenbHas u jorapudmudeckas QyHKIUU, UX CBOWCTBA U rpaduKH.
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Hcnonb3zoBanue rpaukoB PyHKIUN U1l peLICHUsI YpaBHEHUH U JIMHEHUHBIX
CUCTEM.

Ucnons3zoBanue rpapukoB QYHKIUNA JIsI MCCIENOBAHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpPbIE BO3HHMKAIOT NMPU PEUICHUH 3a1ad U3 JPYrHuX Y4eOHBIX
MPEIMETOB U pEANbHOMW KU3HU.

Hayaja MaTeMaTH4eCcKOro aHaJIU3a

HenpepoiBHble GyHKIMHU. MeTO HHTEPBAJIOB sl pEIIEHHs] HEPABEHCTB.

[IpowsBognass Qyskmuu. ['eomerpuueckwii u  (QUIUYECKHA  CMBICTT
IPOU3BOIHOM.

[IpousBogubie  s1MeMeHTapHbIX  QyHKUMA.  DopMysibl  HAXOXKICHUS
IIPOU3BOIHOM CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIUH.

[IpuMeHeHne MpOn3BOIHOM K UCCIEAOBAaHUIO (PYHKIIMHA HA MOHOTOHHOCTh U
skcTpeMyMbl. Haxoxxnenre HauboIbIIero 1 HAMMEHbIIEro 3HaueHHsl PyHKIUU Ha
OTpE3KE.

[IpuMmeneHrne npPOU3BOMHOW I HAXOXKACHUS HAWIIy4dllIero pELIEHUs B
NPUKIAAHBIX 3a]adax, Mg OIpENEeTeHUs CKOPOCTHM Mpolecca, 3aJaHHOIo
dbopMyIoil uiii rpapuKoM.

[TepBooOpasnas. Tabnuiia nepBooOpa3HBIX.

WNurterpan, ero reoMeTpuyeckuii W (QU3NUECKHl CMBICI. Bbramcienue
uHTerpana mno gopmyne Hetorona—Jleitbauma.
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IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mnpeamera «MaremaTukay JOJKHO o0OecCHeYnBaTh
JOCTHKEHHE HAa YPOBHE CPEJIHEr0 00IIero o0pa3oBaHus CIEYIOUUX JIUYHOCTHBIX,
METanpeAMETHBIX U IPEIMETHBIX 00Pa30BATENbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaTbl OCBOCHHS MpOrpaMMbl y4eOHOro MpeaMera
«MaremaTnka» XapakTepU3yrTCS:

I'paxxmanckoe BocniuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3ULIMK 00YYaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOIO 4JIEHa POCCHUHCKOrO0 OOIIeCTBa, TMPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHHPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoUEayp TPaxXJaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJICMCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C HX
GyHKIMSIMU ¥ HA3HAYEHUEM.

[TatpunoTnueckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON Ipak IaHCKOW UACHTUYHOCTH, YBAXKECHHUS K
MPONLIOMY U HACTOSIIEMY POCCUICKON MaTEMATUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTeMaTUYECKOU IIKOJIBI,
K HWCIIOJh30BAHUIO 3THUX JOCTWIKEHWW B APYTHMX HayKax, TEXHOJIOTHAX, cepax

SKOHOMUKH.
JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSL:
OCO3HAaHUEM JIYXOBHBIX LEHHOCTEN POCCHICKOTO HapoAa;

c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C TPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HAYKHU U JIEATEIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JINYHOT'O BKJIAJIa B IOCTPOEHUE YCTOMUHUBOTO OYIyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHONIIEHHWEM K MHUPY, BKJIOUYasl 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, pELICHUN, pacCyKACHUM;
BOCIIPUMMYMBOCTHIO K MATEMATUYECKUM aCIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

DOU3N4YECKOe BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MAaTeMaTUYECKHUE 3HAHHUS B
HMHTEpecax 3JI0pOBOIro v 6€30macHoro o0pasa >KM3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTaHHUE, COATaHCHUPOBAHHBIN PEXKHM 3aHITUH U

OT/bIXA, peryJsipHas busnaeckas AKTHUBHOCTb); (bU3UIECKOTO
COBEPIIICHCTBOBAHUS, pu 3aHSITHIX CIIOPTUBHO-03/I0POBUTEIIBHON
TS TEIILHOCTHIO.

TpynoBoe BocniuTaHue:
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TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOIIOOMS; WHTEPECOM K
pasnmuyHbiM  chepaM  TPOPECCHOHATBHOW  JCATCIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U e€ MPUI0KEHUSIMH, YMEHHUEM COBEpIIAaTh OCO3HAHHBIA BHIOOD
Oymymei mpodeccun U pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHEI;
TOTOBHOCTBIO U CIOCOOHOCTBIO K  MaTreMaTHYeCKOMYy OO0pa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha MPOTSHKEHUUW BCEH J>KU3HHM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a7]a4 MAaTEeMAaTHUYE€CKOW HAPaBJICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO AIKOJOTUYECKON KYJIbTYphl, TOHHMMAHUEM BIASHUS
COITMAJIbHO-D)KOHOMHYECKUX IPOIECCOB HAa COCTOSIHME MPUPOJTHONM U COIMAIBLHOMU
Cpenbl, OCO3HAaHHWEM TJ00aTBbHOTO XapakTepa OSKOJOTHMUYECKHX MPOoOJeMm;
OpUCHTAIMEeH HAa MPUMEHCHHE MAaTEMaTWYeCKWX 3HAHWHN I peIIeHUs 3aaad B
0o0JlaCTH  OKpYXKaromeld cpeapl, IUIAaHUPOBAHHUS ITOCTYIIKOB M OIEHKH HUX
BO3MOJKHBIX MOCJIEJCTBHUH JIJISI OKPY>KAIOIIEH CPEIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OOIIECTBEHHOW TMPAKTHKH, ITOHHUMaHHEM
MaTeMaTHYECKOM HAayKHh Kak cdepbl ueloBEeUeCKOl AesTeTbHOCTU, JTaroB e&
Pa3BUTHS M 3HAYUMOCTH IS PAa3BUTHS IMBUIM3AIMH; OBJIAICHUEM S3BIKOM
MaTeMaTUKd W MaTEeMaTUYECKOW KYJIbTypOW KaK CPEJCTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYIO M HCCIEAOBATCIBCKYIO JICSITCIBHOCTD
WHJIUBUIYAIHHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpeamMeTHbIe pe3yiabTaTbl OCBOCHHUSI MPOrpaMMbl y4eOHOTrO MpeameTa
«MaremaTuka» XapaKTePHU3yIOTCS OBJIaJICHUEM YHUBEpCATbLHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmeUAMU, YHUBEPCATIbHIMU De2YIAMUBHBIMU 0eUCTBUAMU.

1)  Vuueepcanvnvie  no3znasamenvHwle  Oeilicmeus, — obecneyugarom
Gopmuposanue 06a308blX KOSHUMUBHLIX NpoOYeccos oobyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYXHCalowjeco  Mupa,  NpuMeHeHue  J10SUYECKUX,
uccedo8amenbCKux onepayutl, ymeHui pabomams ¢ ungopmayuet).

bazoBble nornueckue 1eUCTBUS:

e BBIABIISATH M XapaKTEPU30BATh CYIICCTBEHHbIE TPU3HAKN MAaTEMaTHIECKUX
O00BEKTOB, TOHATHHA, OTHOIICHWH MEXIy IOHATHIMH; (OPMYIUPOBATH
OmpeJeICHUsT  TOHATWN; YCTaHABJIHMBATh CYIICCTBEHHBIM  IPH3HAK
KJaccu(ukanuu, OCHOBAaHMS sl OOOOIIECHUS W CpPaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;
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e BOCIPUHHUMATH, (POPMyIHpPOBaTH W MPeOOPa3OBBIBATh  CYXIACHUS:
YTBEPAUTEIIBHBIC W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTuBopeynss B (aKkTax, JAHHBIX, HAOIMIOJACHUSX W YTBEPKICHUSX;
npeasiaraTh ~ KPUTEPUU N8 BBIABJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

e JIeJaTh BBIBOJIBI C WCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSTENILHO JI0Ka3aTesbCTBa MaTeMaTUYECKUX
YTBEPKICHHH (MPsSIMbIE ¥ OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTE TPUMEPHI M KOHTPIPUMEPHI; 0OOCHOBHIBATH COOCTBEHHBIE
CYKJICHUS U BBIBO/IBI;

e BBIOMpaTH CHOCOO pemieHus y4eOHOW 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOWpATh HamboJee MOAXOIANIMN C Y4ETOM
CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPHER).

basoBrle uccrnenoBarensCcKue ASHCTBUS:

e HCIOJb30BATh BOIPOCHl KAaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS;
dbopmynupoBaTh BOMPOCH], (UKCUPYIOIIME TMPOTUBOPEYHE, MpodiIeMy,
yCTaHAaBIWBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIINI0, MHCHUE;

e TPOBOJHTH CaMOCTOSITEIILHO CTUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO
o0BeKTa, SBJICHHS, TPOIECCa, BBIIBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMM;

e CaMOCTOSITENHHO (POPMYIHPOBATH 0OOOIIECHUS U BEIBOBI IO pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, UCCIIEIOBAHMS, OIEHUBATh JTOCTOBEPHOCTD
MOJTYUYECHHBIX PE3YJIbTaTOB, BHIBOJIOB U OOOOIICHUIA;

e TIPOTHO3MPOBATH BO3MOKHOE PA3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MPEATNONIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ nuadopmarnueii:

e BBIABIATH JeUIUTH WH(MOPMAIIMU, JTAHHBIX, HEOOXOIUMBIX JJISI OTBETA
Ha BOIIPOC U JUISl pEeUICHUs 3a/1a4u;

e BbIOMpaTh UWHPOPMANMIO W3  HMCTOYHUKOB  PA3JIHYHBIX  THUIIOB,
aHAIM3WPOBATh, CUCTEMATH3UPOBATh M HWHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3IUYHBIX BUJIOB U (HOPM TIPEICTABIICHHUSI,;

e CTPYKTYypHpPOBaTh MH(POPMALIUIO, IPEJCTABIATE €€ B Pa3IN4HbIX hopmax,
WJLTIOCTPUPOBATH TPAPUUECKU;
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e OIICHHUBATh HaAEKHOCTD uH(pOpMaIUU o CaMOCTOSITEIIEHO
cOpMyIUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie KOMMYHUKAmMUGHble  Oelicmeus, obecneuusaom

copmMupo8anHOCmsb COYyUaNIbHBIX HABLIKOE 00YUAIOUWUXCAL.

Obmenwue:

e BOCIpPUHUMATHL U (GOPMYITUPOBATH CYXKICHUS B COOTBETCTBUHU C
YCIIOBUSIMU U 1IEJIIMU OOLLEHUS; ICHO, TOYHO, IPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PCHHS B YCTHBIX W THUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHHs 3a/1a4i, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

e B X0jie 00CYXJIeHHs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY 00CYk AaeMOU TEMBI,
poOJIEMBbI, perIaeMoi 3aJa4u, BhICKa3bIBATh UJICH, HAIICIICHHBIC HA TTIOMCK
pEIIEHHUs; COMOCTAaBISITh CBOM CYXKACHHUA C CYXACHUAMH JAPYTUX
YY4aCTHUKOB JAHANioTa, OOHApy)XMBaTh pa3jHuude M CXOJICTBO IMO3UILIUN; B
KOPPEKTHOH dhopme PopMyIMpOoBaTh pa3HOTIACHS, CBOM BO3PAKECHMUS;

e TMPEACTABIATh  PE3yNbTaThl  PEIICHWS  3aJadyd,  JKCIEPUMEHTa,
UCCIIEIOBaHMS,  IPOEKTa;  CaMOCTOATENbHO  BBHIOMpaTh  (opmar
BBICTYIUICHHSI C YIE€TOM 3a7a4 MPE3CHTAINH U OCOOEHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

e TMOHMMAaTh W  WCHOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
UHANBUAYAJIbHON pabOThI MPH PEIICHNH YUeOHBIX 3a]a4; MPUHUMAThH 11eJb
COBMECTHOH JESITENbHOCTH, IUJIAHHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThI, pacrpeessiTh BUAbI pad0T, JOTOBAPUBATHCS, 00CYKIATh IIPOIIECC
U pe3yabTat padoThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;

e y4acTBOBATh B IPYIIIOBbIX PopMax paboThl (00CyKaeHUs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» W WHBIC); BBIMOJIHITH CBOIO 4YacTh pabOThl U
KOOPJAMHHPOBATh CBOM JIEUCTBHS C JPYTUMHU YJ€HAMU KOMAaH/IbI;
OLICHHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA NPOAYKT IO KPUTEPHSM,
copMyIHPOBaHHBIM yUYaCTHUKAMHU B3aHMOICHCTBUSI.

3) Vuusepcanvuvie  pezynamueHule Oeticmaus, obecneyusarom
Gdopmuposare cMbiCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
CamoopraHu3aiusi:

COCTAaBJISITH IJIaH, AITOPUTM PELIEHUS 3a/1a4d, BBIOMPATH CIIOCOO pelIeHus ¢
y4€TOM HMEIOILUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATH BapUAHTHI PEIICHUH C YI4ETOM HOBOW MH(OPMALINH.

CamMOKOHTpOIIB:

e BIIQJICTh HABbIKAMHM IMO3HABATEJIbHOW peQIEKCUUM KakK OCO3HaHMUS
COBEpUIAEMBbIX JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BJaJE€Th CHoco0amMM CaMONPOBEPKH, CaMOKOHTpPOJSI Ipolecca H
pe3yibTaTa pelieHUs: MaTeMaTUYECKOW 3a/1a4u;
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e TMpPEABUJETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpPHU pELICHUU
3aJlayd, BHOCHUTb KOPPEKTHMBBI B JI€ATEIILHOCTh HAa OCHOBE HOBBIX
00CTOSITEILCTB, JAHHBIX, HAWJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJbTaTa IEd U YCJIOBHSIM, OOBSICHSITDH
NPUYMHBI JOCTHKEHHSI WM HEAOCTHXKEHHSI Pe3yJbTaTOB JIE€ATEIbHOCTH,
HAXOJIUTh OMIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Airedpa v Hayajaa MaTeMaTHUYECKOTO aHaIN3a»
Ha YPOBHE CpEIIHEr0 00IIero oO0pa3oBaHUs IOJDKHO OOEcreyuBaTh JAOCTHUXKEHUE
CJIEIYIOLIMX MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB:

10 KJIACC

Yucaa v BBIYMCICHUA

OneprupoBarh NOHATHAMHU: PAUHOHAIBHOE M JEWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U IECATUYHAS APOOb, MPOIEHTHI.

BeinonHATe  apuMeTHUECKME ~ ONEpallMd  C  PALMOHAIBHBIMU U
JNEUCTBUTEIbHBIMA YHCIIAMH.

BrinonaHsaTe npuOaMKEHHBIE BRIUUCIEHUS, UCIIONb3Ysl MPABUIIA OKPYTJIEHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN.

OnepupoBarh NOHATHAMM: CTENEHb C LEJIbIM IIOKa3aTelIeM; CTaHJapTHas
dopma 3amMcu JOEHCTBUTENBHOTO YHCIA, KOPEHb HATypajbHOW CTENEHHU;
MCIIOJIb30BaTh MOAXOISAIIYI0 (POPMY 3aIUCH IEUCTBUTENBHBIX YHCEIT ISl pELICHUS
IPAKTUYECKUX 33]1a4 U IPEICTABIICHUS TaHHBIX.

OnepupoBaTh NOHATHAMU: CUHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIJIa;
MCII0JIb30BATh 3aUCh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHBIE TPUTOHOMETPUUYECKHE
GyHKLIMH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUSAMH: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; IIEJIOE,
pPalMOHAIBHOE, UPPALMOHAIIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpPaBHEHHUE;

BoinonHATe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAXKEHUHW U peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrInonHaTe npeoOpa3zoBaHus LENbIX, PAUMOHANIBHBIX U UPPALMOHAIBHBIX
BBIDQKEHWM W  pellaTb OCHOBHBIE THIbl  LEJBIX, pPAalUOHAIBHBIX U
UPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA IS PEIIECHNUS] MAaTEMATUYECKHUX 3a1a4
M 33]1a4 U3 Pa3IM4HbIX 00JACTEH HAYKU U PEaIbHOW KU3HH.
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MopenupoBaTh pealibHbleé CUTyallud Ha fA3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHMS, YypaBHEHUS, HEPaBEHCTBA IO YCIOBHUIO 3aJlayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETU C UCIOJIb30BAaHUEM arapaTa ajreopsbl.

DOyHKUUM U TPaPuKu

OnepupoBaTh MOHATUSAMHU: (YHKLHS, CIIOCOOBI 3a7aHud (DYHKIMHU, 00IACTb
OTpeNeNICHUsI U MHOXXECTBO 3HA4eHUN (QyHKUUU, Tpaduk (QYHKIUHU, B3aUMHO
oOpaTtHbie GyHKIIUH.

OnepupoBaTh TMOHATUSAMH: YETHOCTh W HEUYETHOCTh (DYHKIUU, HYIU
GyHKIUY, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Ncnons3oBath rpaguku QyHKIUN ISl pelIeHUs YpaBHEHUH.

Ctpouth u yutaTh rpaduKu JTUHEWHOW (YHKIMH, KBAIPATHUYHOW (YHKIIHH,
CTENEHHON (PYHKIHH C LETbIM OKa3aTEeIIEM.

Ucnonb3oBate rpaduku QyHKOUH JUIsI  KCCIEIOBAHUS IMPOIECCOB U
3aBUCUMOCTEH MpU PEIICHUM 3a7ad U3 JIPYTUX Y4YEOHBIX MPEIMETOB U pealibHON
KU3HH; BRIpaXKaTh (HOpMYyJIaMH 3aBUCUMOCTH MEXKy BEIIMUNHAMH.

Hayaja MmaTeMaTH4eCKOro aHAJIU3a

OnepupoBaTh MOHATUSMH: [OCJIEIOBATEIbHOCTh, apudmeTHueckas W
reoOMeTpUYEeCcKasi MPOrPECCUH.

OnepupoBaTh TMOHATUSIMH: OECKOHEUHO YOBIBalOIas TeoMeTpuuecKas
nmporpeccus, CyMmma 0€CKOHEYHO YOBIBAIOIIEH Tr€OMETPUIECKON MTPOTPECCHHU.

3anaBaTh NOCAEA0BATENBHOCTH PA3TIUYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOKCTBA MOCIIEN0BATEIBHOCTEN U IIPOTPECCUN [T PELLICHUS
peanbHBIX 3a/1a4 IPUKJIAJHOTO XapakTepa.

MHosKecTBa M JIOTHKA

OnepupoBaTh NOHITHSAMU: MHOXKECTBO, ONEpally HaJl MHOKECTBaAMHU.

Hcnonbs3oBaTh  TEOPETUKO-MHOKECTBEHHBINM — ammapar Uil ONUCaHUsA
peaNbHBIX TPOILIECCOB U SBJICHHWM, MPU PEHICHUH 3a7a4 U3 APYrUX YIEOHBIX
PEIMETOB.

OnepupoBaTb  TMOHATUSIMHU:  OINpEJIEJeHHe,  Teopema,  CJEACTBHE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yucjaa 1 BbIYUCTIEHUA

OnepupoBarh MOHSATUAMHU: HATypajdbHOE, I€J0€ YHCIO; HCIOJIb30BAThH
MIPU3HAKU JEIIMMOCTH LIEJBbIX YUCEII, PA3JIOKEHUE YUCIIA HA TIPOCTHIE MHOXKUTEHN
IUTA pelIeHUs 3a1ad4.

OnepupoBaTh NOHATUEM: CTEIIEHB C PAIIMOHATIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHSIMH: JIoTapuPM UYWCIa, TECATUYHBIE W HATypabHBIC

aorapuMsl.
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YpaBHeHUS U HEPABEHCTBA

[IpumMenaTp cBOWCTBa CTENEHU Ui  [pPeoOpa3oBaHUsl  BbIpAKEHUM;
ONEPUPOBATh MOHATHUSMU: TMOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIBI IT0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoeinonHaTe npeoOpa3oBaHUs  BBIPAKEHHUM, COAEpN AIIUX JOrapu(Msl;
OTEepUPOBATH MOHATUAMH: JIOTApUPMUUYECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBI€ THUIIbI JIOTAPU(PMUUECKUX YPABHEHUM U HEPABEHCTB.

Haxomute pemenns npocTenmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBarh NMOHATUAMM: CUCTEMA JIMHEWMHBIX YPAaBHEHUM U €€ PEILICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN JUISl PEIICHUS MPAKTUYECKUX 3a/a4.

HaxonuTe pemieHuss mMpOCTEMIIMX CUCTEM M COBOKYITHOCTEM PalMOHAJIBHBIX
YPABHEHUI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyallud Ha fA3bIKE aireOpbl, COCTaBIAThH
BBIDAXKEHUSI, YpPAaBHEHUS, HEPABEHCTBA MW CHUCTEMBI [0 YCIOBHUIO 3aJayH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIETU C UCIIOJIb30BAHUEM alllapaTa ajareopsl.

DOyHKUUHA U TPaPuKu

OnepupoBaTb MOHATHSAMHU: NepUOAUYECKass  (DYHKIUSA, MOPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH OIKCTpemyma (yHKIUU, HauOombliee U
HauMeHblllee 3HaueHHs (QYHKIUHM Ha MPOMEXKYTKE; HCIONb30BaTh UX s
uccienoBaHus GyHKIUH, 3aJaHHON TpadUKOM.

OnepupoBaTh MOHATUSIMU: TpadUKU TOKA3ATEIbHOM, JIOTapuPMUUECKON U
TPUTOHOMETPUUECKUX (YHKIUH; M300pakaTb UX Ha KOOPAMHATHOM IJIOCKOCTU H
HCIIONIb30BATh JJISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IJIOCKOCTH TpaMKH JTUHEWHBIX ypaBHEHUU
Y VICTIOJIb30BaTh UX JJISI PELICHUSI CUCTEMBI INHEMHBIX YPABHEHU.

Ucnons3oBatk rpaduku  QyHKUUMNA JUIsI  MCCIENOBAHMS TPOIECCOB U
3aBHCHUMOCTEHN U3 APYTUX YUEOHBIX TUCIUIUINH.

Hayajia MaTeMaTH4eCKOIo aHA/IU3a

OnepupoBaTh MOHATUSIMU: HENpepbiBHAS (PYHKIUS; MPOU3BOJHAA (DYHKIIUU;
UCIOJIb30BATh TEOMETPUUYECKUM U (PU3NYECKHUI CMBICT TIPOU3BOIHOM JJISI PEIICHUS
3aaad.

Haxonutb npou3BoIHbIE 3JIEMEHTAPHBIX PYHKIUNA, BBIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEICHUS], YACTHOTO (DYHKITHH.

Hcnonb30BaTh MPOU3BOIHYIO AJIsL UCCIEOBAaHUS (YHKIIMU HA MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHATH PE3YJIbTaThl UCCIEAOBAHUS K IOCTPOCHUIO I'Pa(pUKOB.

Hcnonp30BaTh NPOU3BOJHYIO Il HAXOXKICHHS HAWJIY4IIErO PEIICHUS B
NPUKIIAIHBIX, B TOM YUCJIE COI[MATIbHO-O)KOHOMHYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATHUAMU: MEpPBOOOpa3Hass M  MHTErpaj; IOHMMATH
r€OMETPUYECKHI 1 PU3NYECKUIl CMBICT UHTErpaa.
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Haxomuth mepBooOpa3HbIC AIEMEHTAPHBIX (PYHKIIUN; BBIYUCISITH HHTETPA
o ¢hopmyne Herorona—JleliOuuria.

Pemarp mpukiIamHbIe 3aladd, B TOM YHCIE COIUAIBHO-DKOHOMHUYECKOTO H
($u3nyeCKOro xapakrepa, CpeiCTBaMU MaTEMaTHUYECKOIO aHAIH3a.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/n

HaumeHoBaHMe pa3/iesioB U TeM
NMPOrpamMMbl

KoandyecTBo 4acoB

Konrpoanubie | IIpakTmu
Bcero P P

padoThbI padoThI

MHokecTBa palMOHAIIBHBIX U
NENCTBUTENBHBIX Uncen. PalinoHansHble
YpaBHEHHUS U HEPABEHCTBA

14 1

Oyukiun 1 rpaduxu. CTeneHsb ¢ HeNIbIM
HoKa3areneM

Apudmerndeckuil KOpeHb N—OH CTENEHU.
HppanunoHanbHble YpaBHEHUS U HEPABEHCTBA

18 1

Dopmysl
TpUrOHOMETpUU. TpUroHoMeTprYeCcKHe
ypaBHEHUs

22 1

HOCJ’IC,I[OBaTeJ'IBHOCTI/I H Iporpeccuu

[ToBTOpeHue, 0600IIEHIE, CHCTEMATH3ALIUS
3HAHWUMN

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68 4 0
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11 KIIACC

KoanyecTBO 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U TeM
w/n DPOrpaMMEI Beero Konrpoabubie | IIpakTHu
padoThI padoTsbI
CreneHsb ¢ palMOHaIbHBIM MTOKA3aTEJIEM.
1 [TokazarenpHas ¢pynkuus. [lokasarenbHblie 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast GyHKIUSI.
2 JlorapudmMuueckue ypaBHCHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEPABEHCTBA
4 [IpousBoaHas. [Ipumenenne npon3BOAHON 24 1
5 WHTerpai u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUI 12 1
7 HarypanbHble u 1ienble yncia 6
g [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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Jluct cornacoBaHus k gokymeHTy Ne 37 ot 16.05.2024
MHnunaTop cornacoBaHnus: Maneesa .M. [npektop
CornacoBaHue nHnyumpoBaHo: 16.05.2024 13:22

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 Maneesa .M. A
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