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MNOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamma yueGHOTO Kypca «Anredpa u Hadajga MaTEMaTHIECKOTO
aHanm3a» 0a3oBoro ypoBHs misa obydarormuxcst 10 —11 kmaccoB pa3pabotaHa Ha
ocHOBe DeiepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUICKOTO
oOpazoBanus. Peanmzanusi mporpaMMbl 00€CTIEYMBACT OBJAJACHHE KIIIOUEBBIMU
KOMIETCHIIUSIMHA, COCTABIIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HEMPEPHIBHOTO
00pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, THMYHOCTHOTO M TI03HABATEILHOTO
Pa3BUTHUS JTUYHOCTH OOYJAIOIIIUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Havajsa MaTeMaTUYECKOIO aHajIu3a» SIBISETCA OJHHUM M3
HamOoJiee 3HAYMMbIX B MPOrpaMME CTAapUIed WIKOJbI, MOCKOJIbKY, C OJIHON
CTOPOHBI, OH OO0EClEeYMBAaET HHCTPYMEHTANbHYIO 0a3y i HU3Y4E€HHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JIOTMUECKOE U
aOCTpAaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAUMOM [IJIi OCBOCHHUS
KypcoB HUH(OpPMAaTHKH, OOILECTBO3HAHUS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JJAHHOI'0 Kypca y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOU
HayKH, KoTopas (GOpMyJIHPYET CBOU JTIOCTHIKEHHUSI B MaTeMaTUUECKOH opme.

Kypc anrebpbl 1 Hauan MaTeMaTH4YECKOr0 aHaJIM3a 3aKJIabIBa€T OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (QPU3MKH, XUMUHU, OHOJIOTMH, TNOHUMaHUS
OCHOBHBIX TEHJICHIUA SKOHOMUKM U OOIIECTBEHHOW JKU3HU, TO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XKU3HU. B TOXKE Bpems OBIIafeHuE
aOCTpAaKTHBIMU U JIOTHYECKHM CTPOTMMHM MATEMATHUYECKUMHU KOHCTPYKLMSIMU
pa3BUBaET yYMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHUHHOCTb
YTBEPKJICHHUSI, UCTIOJIb30BaTh 00OOIIEHNE U KOHKPETU3AIMIO, a0CTparupoBaHue U
aHaJIOTHI0, OPMUPYET KpeaTUBHOE M KPUTHUECKOE MbIIIeHHE. B xone n3ydenus
anreOppl M HayaJl MaTEeMaTHYEeCKOro aHajlh3a B CTapllied IIKOJe ydalluecs
MOJYYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7ad, CAMOCTOSITEIBHOTO
IIOCTPOCHUSI MAaTEMAaTHYECKUX MOJEJIEH pEaJbHBIX CUTyalHW W HHTEPHpPETALUU
IIOJIyYECHHBIX  PELICHMM, 3HAKOMATCA C  [pUMEpPaMHU  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN B IIPUPOAE, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTEMATHYECKUMHU OTKPBITUSMHU U UX aBTOPAMMU.

Kypc o6nanaer 3HAUMTENbHBIM BOCHHUTATENbHBIM MOTEHLIUAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33pEHUS, TaKk W dYepe3 crneuuduxky ydeOHOH AesITenbHOCTH,
TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIIEHTPAI[MM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbIN PE3YIIbTAaT.



B ocHoBe Meronuku o00yyeHus airedpe M HayalaM MaTeMaTUYECKOIo
aHallnM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

CrpykTypa Kypca «Anredpa u Hayajna MaTEMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOIINE COAEPKATEIbHO-METOINYECKUE JUHUU: «YHucna W BBIYUCIECHUSY,
«Dynkuuu  u - rpadpukuy, «YpaBHeHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHanusa», «MHoxkecTBa U JIOTMKa». Bce o0ocCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKHE JIMHUM W3YYalOTCS Ha NPOTSHKEHUH JBYX JIET
oOyueHusl B CTapileil IIKoJie, €CTECTBEHHO JOMONHSSA IPYT Apyra M MOCTEIEHHO
HAChIIAsCh HOBBIMM TeMaMU W pazfaenaMud. JlaHHBIA Kypc  SBISIETCS
WHTETPAaTUBHBIM, TOCKOJIbKY OOBEAUHSIET B ce0e COJep)KaHhe HECKOIbKUX
MaTEMaTUYECKUX JUCLHUIUIMH: alnredpa, TPUrOHOMETPHSI, MAaTEMaTUUECKUI aHaAJIN3,
Teopusi MHOKecTB U Jp. [lo mMepe Toro kak ydamiuecs OBIAJIEBAlOT BCE OoJiee
MIMPOKUM MATEMaTUYECKUM aIlapaToM, y HUX IOCJIEI0BaTeNIbHO (hopmupyercsa u
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH) MOJEIb pPEATbHON
CUTyallud, NPUMEHATb 3HAHUS, IOJyY€HHblE B Kypce «Anredpa u Haydaja
MaTEMaTUYECKOI0 aHaJIn3a», JUJIs PEUIEHUs] CAMOCTOSITENIbHO CPOPMYIHMPOBAHHON
MaTeMaTHYECKOW 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYYEHHBIN PE3YNbTAT.

ConepxarenpHO-MeTOAUYECKasl JIMHUS «YHca ¥ BBIYMCIICHHSD 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiiel mikose oco00e BHUMAHHE YACNSIETCS
(GOpMHPOBAHUIO TPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3alUCH JIEUCTBUTENIBHOIO YHCIIA, YMEHUE
PAaUMOHAIIBHO BBINIOJIHATH JCHCTBUS C HUMH, JENaTh NPUKUAKY, OLICHUBATh
pesynpTaT. OOydarommuecs NOIYYarOT HABBIKM TNPUOJMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMH, 3alMCaHHBIMU B CTaHIapTHOU dopme,
MCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BbIPAXKECHUI.

JIuaus «YpaBHEHUS W HEPABEHCTBA» PEANIM3YETCSl HA IPOTSKEHHH BCETO
oOyueHusi B cCTaplied IIKOJE, IMOCKOJbKY B KaXKJIOM paselie IporpaMMbl
IPEeyCMOTPEHO pEIICeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJIaMHM PELIECHUSI LEJbIX, PAlMOHAIBHBIX, HUPPAIMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPUUYECKHX  YpPaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHMS UCIIOJIb3YIOTCS IIPU UCCIIEA0BAaHUT
(GYHKIMI ¢ TOMOIIBIO MPOU3BOJHON, PEIICHWH MPHUKIAJHBIX 3a/ad W 3a1ad Ha
HAaXOXXJE€HUE HauOONIBIIMX W HaWMMEHbIIMX 3HadeHud GyHkuuu. JlanHas
collep)KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takke (OpMUpOBAHHE YMEHHM
BBINIOJIHATH Pacy€Thl Mo ¢GopmysaMm, NpeoOdpa3oBaHUsl LEIbIX, PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHI, a TaKKe BBIPAXKEHUH,
COJEpKalIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIo anredpanyeckoro
Marepuajia  MPOUCXOJIWT  JajJbHEWIIEEe  pPa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTpAaKTHOIO MBIIIJICHUSI YyYaluxcs, (OPMHUPYIOTCS HaBBIKUM JI€TyKTUBHbIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamH,  MPEICTABICHUS



3aKOHOMEPHOCTEM M 3aBHCHUMOCTEM B BMJIE€ PaBEHCTB U HEpPaBEHCTB. Auredpa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTHI JJsl PpEUICHHs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3BbIKA HAYKH.

ConepxarenpHo-MeToMueckass JuHUS «DyHkuMu u  rpaduKu» TECHO
NEPEIUIETAECTCA C IPYTUMHU JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T
IIOCJIEN0BATEINBHOCTD W3Y4YECHHUS MaTepHana. N3yuyenue CTEIIEHHOI,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKINH, UX CBOICTB
U rpaduKoB, UCIIOIb30BaHUE (DYHKLIMU JUIS PEIICHUs 3ajad U3 IpYruX y4eOHbIX
IIPEIMETOB U PEAIBHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaKk M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [lpu 3TOM OoJiblIOE BHUMaHUE
yaensercs (OpMUPOBAHMIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBUCHUMOCTU MEXIY
pPa3IMYHBIMU BEJIUYMHAMHU, MCCIEAOBATh MOJYYEHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Marepuan 3Toi cofepKaTeJIbHON JIMHUY HAlleJIeH Ha Pa3BUTUE YMEHU
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas JimHHS «Havasia MaTeMaTH4YECKOTO aHaJIN3a» IO3BOJSET
CYILECTBEHHO PACIIUPUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAIHBIX 3324,
JOCTYITHBIX 00YYaloIUMCs, Y KOTOPBIX MOSIBJISETCS BO3MOKHOCTh UCCIEN0BATh U
CTpOoUTh Tpaduku (YHKIUH, OMpeAessITh WX HauOOJbIINE U HAUMEHBIINE
3HAYEHUsI, BBIYMCIATH IUIOMAAM (GUIYp U OOBEMBI TEl, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJENed pealbHbIX CHUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero pEIlIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HDKOHOMHUYECKHMX, 33a/a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaIM3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMaTbHO-IOIMUECKOr0 U KPEaTHuBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKe U HucKycctBe. OOywaromuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopepxkarenpbHo-MeToANMYECKasl TUHUSA «MHOXKECTBa M JIOTMKa» B OCHOBHOM
MOCBSILIIEHA  JJ€MEHTaM  TEOpUM  MHOXKECTB. TeopeTMKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMAaTUKU W IMpeaiarator
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAMHSAIOIINN BCE pa3eiibl MATEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT PA3HbIE MAaTEMATUYECKUE JUCUUIUIMHBI B €IMHOE
uenoe. ITo3atoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMaTUKH W HCIIOJIb30BaTh €ro Ui
BBIPAKEHUSI CBOUX MBICIICH.



B kypce «Anrebpa M Hayajga MaTeMaTUYECKOrO aHANM3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBbI ~MAaTEMaTUYECKOTO MOJCIUPOBAHUSI, KOTOPbIE€ IPU3BAHbI
c(opMUPOBATH HABBIKW MMOCTPOCHUS MOJIENICH peallbHbIX CUTYallUi, UCCIIETOBAHUS
TUX MOJeNIe C MOMOIIbIO amnmapara aiareOpbl U MaTeMaTHYecKoro aHalu3a U
MHTEPHPETALUU TIOJyYCHHBIX PE3YNbTAaTOB. Takue 3ajjaHus BIUICTECHBI B KaxIbId
U3 pa3/iesioB MIPOrpamMMBbl, MOCKOJIBKY BECh MAaTEPHAIl Kypca HIMPOKO HCIIOIb3YETCs
JUISL pelieHusl NMPUKIaaHbIX 3aaa4. [Ipu penieHun peanbHbIX MPAKTHUYECKUX 3a/1ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIb30BATh AHAJIOTHIO, 0000IIAaTh M KOHKPETHU3UPOBATh
npobiemy. [lesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3a/lady OpPraHM3yeTcsl B MPOIECCE M3YyUYEHHUs BCEX TeM Kypca «AuredOpa um Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM muiaHe Ha M3ydeHHE Kypca ainreOpbl U Hadall MAaTEMaTHYECKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCA 2 yaca B Hexaelnto B 10 kiacce u 3 vaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEP KXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Pannonanpubie uncna. OOBIKHOBEHHBIE M JCCATUYHBIC JPOOH, MPOILICHTHI,
OeCKOHEUHble  MepuoAudecKkue Japodu. ApudpMmeTuyeckue  omepanud C
palMoHANIBHBIMU YHCIIAMU, TPEe0Opa30BaHMS YUCIOBBIX BhIpakeHUu. [IpuMenenne
Ipo0el U MPOLEHTOB ISl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IWyHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JeicTBuTenpHple  4ucia. PanuvoHanbHblE W MpPpPALMOHAIBHBIE YHCIIA.
Apudpmernueckue omnepaudd ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ unenbiM  nokazateneM. CranpmaptHas  GopMa  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Mcnonb3oBanue mnonaxoxsmiedt  ¢Gopmbl  3amucu
JNEHUCTBUTEIBHBIX YMCEN Ul PELICHUS NPAKTUYECKUX 3a1ad U MPEJCTaBICHUS
JTAHHBIX.

Apudmernuecknii  KOpeHb  HaTypajdbHOM  crtenmeHu. JleictBus ¢
apu(pMETUYECKUMH KOPHSMH HATypAJIbHON CTENEHHU.

CuHHYyC, KOCHHYC M TaHI'€HC YMCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton MHTEpBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUMN.

IIpuMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKu U peaibHOW KU3HH.

DYyHKIUHN U TPAPUKH

Oyukius, crnocoObl 3amanus  ¢GyHkiuu. ['padux  Qyakmuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OOnacTh ompeneiaeHus: U MHOXKECTBO 3HaueHui (pyHkuumu. Hymm QyHkium.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHasi pyHKIMSI C HATYpaJIbHBIM U 1I€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTENEHHU.

TpuroHomerpuueckass OKPYXXHOCTb, OIIPEAECICHUE TPUTOHOMETPUUECKUX
(GyHKUIUNA YUCIOBOTO apryMeHTa.



Hauana MaTeMaTH4ecKOro aHajaimn3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJIEI0BATSIILHOCTEH.
MOHOTOHHBIE TOCIEA0BATEIIHLHOCTH.

Apudmernueckas U reomeTpuyeckasi nmporpeccun. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpHuecKon
nporpeccun. Mopmysia CIOXKHBIX NMPOUEHTOB. VCnonb30BaHWE TPOTPECCUU IS
pEIICHUS PeallbHbIX 3374 IPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOk€ecTBO, omnepanuu HaJ MHOXKecTBamu. Jlumarpammbl Oilniepa—BeHHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisli OMMCaHHs pPealbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CIeACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BbIYHMCICHUSA

HarypanbHsbie U niensie yncia. [Ipu3Haku 1ea1MMoCcTy LelbIX YHCell.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

[IpeoOpa3oBaHre BBIpAXKEHHUM, COJEPKALUIMX CTENEHH C PaluOHAIbHBIM
MTOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHUM. Penienne npuKIagHbIX 3a4a4d C MOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CHCcTEMBI M COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHUW, CHCTEM W  HEPABEHCTB K  PEIIECHUIO
MaTeMaTHYECKUX 3aJad M 3aJad M3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuoamueckue  pynkmuu.  [IpomMexyTkMm  MOHOTOHHOCTH
byHkuu. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HauGomblee u HauMeHblee
3HaYeHHe (PYHKIHUU HA TIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IPaPUKH.

[ToxazarenbHast u norapupmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.

Hcnonp3oBanue rpadguxoB GyHKIUN 1 peUIeHUs] YpaBHEHUN U JTUHEHHbBIX
CUCTEM.



Hcnonp3oBanue rpauKoB (QYHKIMA [ HUCCIEJOBaHMS IPOLIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIn3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB.

[IpousBognass  pynkumuu. ['eomerpuueckuii W (QU3HUECKHIA  CMBICH
IIPOU3BOTHOMU.

[IpousBogubie  snemMeHTapHBIX  QyHKuMiA.  DopMynbl  HaAXOXKIACHHS
IPOU3BOJHON CyMMBI, IPOU3BEACHMS U YACTHOTO (DYHKIHUI.

[TpumeHeHre MPOU3BOIHON K MCCIEI0BAaHUIO (DYHKIIMH Ha MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxkaenne HanOoNbIIero 1 HAaMMEHbIIEro 3HayeHus: (yHKIUHA Ha
OTpE3KE.

[IppuMeHeHne NTPOU3BOJHOM JUIsI HAXOXKACHUsS HAWIY4lIero pelIeHUs B
IPUKIIAIHBIX 3aja4yaxX, I ONPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOIo
dbopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuii u (U3MYECKUU cMbIca. Beiuncinenue
uHTerpana no gpopmyne Hetorona—JleitOnua.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBocHue y‘le6HOFO nmpeameTa «Maremartuka» JOJIDKHO o0ecreYrBaTh
JAOCTHIKCHHC Ha YPOBHC CPCAHCTO 06HICFO 06pa3OBaHI/IH ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS TPOTPaMMBI y4eOHOTO TIpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxx1aHcKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKOM MO3UIIMU O0YYAIOIIErocs: Kak aKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCUHCKOrO O0IIecTBa, MPEICTABIECHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SBJICHUH,
poLenyp TpaxaaHCcKoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI WU TP.), YMEHHEM
B3aUMOJICMCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOMN IPaKIaHCKON MIEHTUYHOCTH, YBAKEHUS K
MIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUW B JIPYrUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, DATHUYECKOrO  TMOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

DcTeTnyecKkoe BOCIUTaHUE:!

ACTETUYECKUM OTHOLICHUEM K MUDPY, BKJIIOYAsl ACTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKJIeHUN;
BOCIPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHUS TPUMEHITh MATEeMAaTHUYECKHUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpasa >XKH3HU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aAKTUBHOCTB); dbu3nyeckoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN
JEATEIIbHOCTHIO.

TpynoBoe BoCIUTaHUE:
TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYIOIIO0MUS; UHTEPECOM K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOMW  AESTENbHOCTH, CBA3AHHBIM  C



MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymedd mpodeccnrn W peanu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OO0pa3oBaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHWM BCEW JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAIIPaBICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

C(OPMUPOBAHHOCTHIO 3KOJOTHICCKOW KYJIBTYPhI, IOHUMAHUEM BIIMSHHS
COINATbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMATLHOM
CpeIbl, OCO3HaHWEM TJ00aJbHOIO  XapakTepa HSKOJOTHYECKHX Mpobiem;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMAaTHYECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
00JacTH OKpYyXKalIeld cpeapl, IUIaHUPOBAHUS IOCTYIIKOB U OICHKHA HX
BO3MOJKHBIX ITOCIICJICTBHH JIJIsI OKPYIKAIOIIEH CPE/IbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHUMaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKON JeSITeIbHOCTH, JTaloB ¢
pa3BUTHSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHJIN3ALMH; OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MUPA,;
TOTOBHOCTBIO OCYIIECTBIISATh TPOCKTHYIO W HCCIICIOBATEILCKYIO JEATEIHHOCTh
WHWBHUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yNIbTaThl OCBOCHHUS MPOTPaMMBbl YICOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaZICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcanvuvie  nosmasamenvmuvle  Oeilicmeus, — obecnedusaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCco8 0byuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o  Mupa,  NpUMEHEHUe  JI02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3oBrle norudyeckue AeMCTBUS:

e BBIABJISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TIOHATHI, OTHOIICHUN MEXIy MOHATUSAMU;, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHSATUIN; YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIUH,
OCHOBaHWsI /711 0000IIEHUS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHUPOBATH M  IPEoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CIMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIE,

e BBIABJISITH ~ MAaTEMAaTHUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurs B (paKTax, MaHHBIX, HAOTIOJEHUAX W YTBEPKICHUSX; Mpe/arath
KPUTEPUHU JIJISI BBISIBIICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUHH;



e JleJaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTUH;

e IPOBOJHTH CaMOCTOSITEJIbHO JI0Ka3aTesIbCTBA MaTEMaTUYECKUX
YTBEPKJIEHUM (TMpsMble M OT MPOTUBHOIO), BBICTPAUBATh AapryMEHTAIIUIO,
MPUBOUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U
BEIBOJIBL;

e BBIOMpaTh CMocoO pemeHUs ydeOHOW 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PCIICHHUs, BBHIOMpAaTh HauWOoJiee TOAXOMSIMUA € y4ETOM
CaMOCTOSATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

bazoBsie nccnenoBaTebcKue AeUCTBUS:

e HCIIOJb30BATh BOMPOCHI KaK UCCIENOBATEIbCKUI MHCTPYMEHT IMO3HAHUS;
bopMynaMpoBaTh  BONPOCHl,  (QPUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpoOIIEMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIMOTE3y, aPryMEHTUPOBATH
CBOIO ITO3ULIAIO0, MHEHHE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAHOBJIICHHIO OCOOEHHOCTEH MAaTEMaTHYECKOTO OOBEKTa,
SBJICHHSI, TPOIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMH, SIBICHUSIMHU,
IIPOLIECCAMY;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI TIO pe3yjIbTaTaM
NPOBENEHHOTO  HAOJIOJIEHMS, UCCIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IPOTHO3UPOBATH BO3MOXKHOE DPa3BUTHE MPOLECCA, a TAKKE BbIIBUraTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaGoTa ¢ undopmarnueii:

e BBIABIISATH ACHUIIUTH HHPOPMAIIMH, TaHHBIX, HECOOXOIUMBIX JIJIT OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1a4H;

e BbIOMpaTh  MHPOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHANIM3UPOBaTh, CHUCTEMATHU3UPOBAaTh W  HHTEPHPETHPOBATH  HMH(POPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(OpPMALIMIO, IPEACTABIATh €€ B Pa3IMUHbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvle KoMMyHuKamueuvle  Oelicmesus, — 0becnedusaon
chopMUpPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO01ienue:

e BOCIPUHUMATH U (POPMYJIUPOBATH CYKICHHUSI B COOTBETCTBUHU C YCIOBHSIMHU
U 1eIsMHu OOIIEHUs; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJYy pELICHUs 3a/ayd,
KOMMEHTHUPOBATH MOJIyYeHHBINH PE3YNIbTAT;



e B X0j/I€ OOCYXKICHHSI 33]]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYK/IaeMON TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJIEHHbIE HAa IOHCK
pEIlIeHUs; COMOCTABIATh CBOM CYXIEHHUS C CYXIEHUSMHU JPYTUX YUaCTHUKOB
uanora, oOHapYXUBaTh Pa3IMUUe W CXOJICTBO IMO3UIIMH; B KOPPEKTHOU (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

e MPEICTaBIATH  PE3yNbTaThl  pEIICHUS  3aJadd,  OKCIIEPUMEHTA,
UCCIIEJIOBaHMSI, TMPOEKTA; CAaMOCTOSITEIbHO BBIOMpPATh (OpPMAT BBICTYIUICHHUS C
y4€TOM 3aJ1a4 PE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

e TOHMMATH U HCIOJIb30BATh MIPEUMYIIIECTBA KOMAHTHOW U WHIUBUIYATHHON
paboThl TpU pelieHHH y4eOHBIX 3a/]ady; MNPUHUMATh IeIb COBMECTHOMN
JeSITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON pabOThI, pacmupeneniTh
BUJbl paboT, JOroBapuBaThcs, OOCYXAAaTh MpPOIECC U pe3yabTaT padoThI;
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

e YYacTBOBaTh B IPYMNIOBBIX (opMax padboThl (00CykaeHHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATH CBOIO YacTh pabOTBHl W
KOOPAMHUPOBATh CBOM ACHCTBHS C JIPYTMMH YJI€HAMH KOMAaHIbI; OIEHUBATH
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

3) Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom
G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHHS 3aJa4H, BRIOUPATh CIIOCOO PEeIIeHUs C
YIETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIB:

e BIQJCTh HABbIKAMHM II03HABATEIIBHOM pedIEKCMU KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUU M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAAECTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca W pe3ysibTara PEIIeHUs
MaTEMaTUYECKOM 3a/1a4H;

e NPEABUACTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH TpPH PEIICHUU
3aJ1a49M, BHOCUTHh KOPPEKTHUBBI B JICITCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJibTaTa I U YCIOBUSM, OOBSICHATH
MIPUYUHBI JOCTUKEHUS WM HEAOCTUKEHHS PE3yIbTaTOB ACSATEIbHOCTH, HAXOAUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



OcBoeHne yueOHOTO Kypca «Anredpa W Hadajla MaTeMaTHYEeCKOTO aHAIHM3ay
Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs JOJKHO OOECIeYMBATH JTOCTHKCHHE
CJIEYIOIIMX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciaa v BIYMCICHUA

OnepupoBaTh TMOHATHUSIMU: pPAMOHATBHOE W JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JICCATUYHAS IPOOB, MPOIICHTHI.

Bemonusate  apudmeTHueckue  OMepalud ¢ PAlMOHANBHBIMH |
JEUCTBUTEIILHBIMH YU CIIAMH.

BoInonHATh NPUOIMKEHHBIE BBIYUCIICHUS, UCIIONB3Ys MPaBUia OKPYTIICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEJNbIM IOKA3aTeNeM; CTaHIapTHas
dopma 3amMcH JAEMCTBUTENBHOTO YMCIA, KOPEHb HAaTypaJbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOTO YIJIA;
UCITI0JIB30BaTh 3aMKMCh MPOU3BOJILHOTO yTIila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKINN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBarh MOHATUSAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJIOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BrimonHITh mpeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN U peIaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoInonHATh NpeoOpa3oBaHusi LEIbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHW W  pellaTb OCHOBHBIE THINbl  LEJIbIX, PpPANUOHAIBHBIX U
UppalMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHATh ypaBHEHUSI M1 HEPABEHCTBA JIJI PELICHHUSI MaTEMAaTUYECKUX 3a/1a4
W 3aJ1a4 U3 PA3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

MopnenupoBaTh pealibHble CHUTyalldd Ha S3bIKe aire0pbl, COCTaBISATH
BBIPDAKEHUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 33/1a4d, MCCIEIOBATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM amapara ajreophl.

DyHKIUHN U TPAPUKH

OmnepupoBarh MOHATHAMH: (YHKIUS, CIOCOObI 3aaHusl (QYHKIUMH, 00JIacTh
ONpEJEIeHUs] U MHOXKECTBO 3HaueHU (PyHKIMM, rpadux (yHKIHH, B3aUMHO
oOpatHbie (QYHKITUH.

OnepupoBaTh MOHATUSAMH: YETHOCTh U HEUETHOCTh (DYHKINY, HYJIH (PYHKITUH,
IIPOMEXKYTKHN 3HAKOIIOCTOSHCTBA.

Ncnonb3oBath rpaduku GyHKITUN IS pEIICHUS YpaBHEHUM.



CtpouTh ¥ 9uTaTh TpadUKU JUHEWHOU (DYHKIIMH, KBAAPATUIHON (PYHKIIHH,
CTETICHHOU (DYHKITUU C TICJIBIM TTOKA3aTEIIEM.

Wcnonp3oBath rpadukn GyHKIUNA O  HMCCISAOBAHUS TPOIECCOB U
3aBHCHMOCTEH TIpU pelICHUH 3a7ad U3 JAPYTUX YU4eOHBIX MPEIMETOB W PEaNbHOM
KU3HU; BBIpaxaTh GOpMyJIaMH 3aBUCUMOCTH MEXTY BEITMINHAMH.

Havana MmaTeMaTH4eCcKOro aHaJIn3a

OnepupoBaTh MOHATUSIMH: TIOCICIOBATEIBHOCTh, apudMeTHuecKkas u
T€OMETPUYECKast POTPECCHUH.

OnepupoBaTh MOHATUSIMHU: OECKOHEYHO YOBIBaIOlasi TreoMeTpuuecKas
porpeccusi, cymma 6eCKOHEYHO yOBbIBAIOIICH TeOMETPHUECKOM TPOTPECCHH.

3amaBaTh OCIEOBATEIIBHOCTH PA3IMIHBIMU CITOCOOAMH.

Vcronp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH W MIPOTPECCUM IS PEIICHUS
peanbHBIX 33J]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, ONIEpAIlUU Ha/l MHOKECTBAMHU.

Hcmonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar JUis  ONMHCAHUS
peaNbHBIX TPOIECCOB W SBJIICHWH, MPH PEIICHWH 3aJad W3 JPYTUX ydeOHBIX
MPEIMETOB.

OnepupoBath  MOHATHUSIMHU: ompejieNieHne,  Teopema,  CJIECACTBHE,
JTIOKA3aTeNIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MNOHATHSAMH: HATypaJbHOE, LEJI0€ YHUCJIO; MCIOJIb30BaTh
[IPU3HAKU JEJIMMOCTH LIEJIBIX YMCEN, PA3JIOKEHUE YUCIIA HA IIPOCTHIE MHOXUTEIIN
IS peLLeHus 3a1ay.

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBarh MOHATUSAMU: JOTapu(dM YHUCIA, NECATUYHBIE U HATypaJbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsaTh CcBOMCTBA CTENMEHM [JJs  NpeoOpa3oBaHMsI  BBIPAKEHUMU;
ONIEPUPOBATH IOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHHE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI [IOKA3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BemonusaTe npeoOpazoBaHUs  BBIpAXEHHUM, COAEpXKallUX JIOTapU(pMBbL;
ONEepPUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUITBI TIOTAapU(MUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoauts pemieHust npoCTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CUCTEMA JIMHEHHBIX YPAaBHEHHU U €€ pElICHHUE;
MCIIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPABHEHHUN [T PELICHUS PAKTUYECKUX 3a/1a4.



HaxonuTtpe pemeHnss NpoCTEHIINX CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peallbHblE€ CHTyalldd Ha S3bIKE aire0pbl, COCTaBISATh
BBIDAKCHUSI, YpPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHUIO 33J1a4H,
UCCIIE0BATh IOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM amIapaTa ajareOpsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh  MOHATHUSAMH:  MNEpPUOAMYECKAass  (QYHKUUSA, I[POMEXYTKH
MOHOTOHHOCTH ()YHKUMH, TOUYKH OJKCTpemyMmMa (yHKIMHM, HauOobliee U
HauMEHbIlIEE 3HA4YECHUA (QYHKIUM HaA MPOMEXKYTKE; HCIOJIb30BaTh WX JUIA
UCCIIEIOBaHMsl (PYHKLINH, 3aJaHHON TpaduKoOM.

OnepupoBaTth MOHATUSIMH: TpaQUKU TMOKA3aTEIbHOM, JIOTapu(PMHUUYECKON U
TPUTOHOMETPUUECKUX (PYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh ISl PELICHUS YPABHEHUNA U HEPABEHCTB.

N306paxaTh HA KOOPAMHATHON IUIOCKOCTH Ipa KU JIUHENHBIX YPaBHEHUN U
UCIIOJIb30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnons3oBaTh rTpaduku GyHKIUNA 719 UCCIAETOBAaHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSMU: HENPEpPbIBHAS (DYHKLIMS; TPOU3BOAHAS (PYHKIINU;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKUIT CMBICIT MPOU3BOJHOM JIs1 pELICHUS
3a1ay.

HaxonuTth npou3BOIHbIE 3JI€MEHTAPHBIX (DYHKIIMI, BEIYUCIATH TPOU3BOIHbBIE
CYMMBI, POU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOJIHYIO Ui UCCIEAOBaHNs (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IPpa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO I HAXOXKACHUS HAWIYYLIETO PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMHU: [EpPBOOOpa3Hasi W  HHTErpai; IOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICIT UHTErpaia.

Haxonute nepBooOpa3Hble AIEMEHTApHBIX (YHKIMIA, BBIYUCIATH WHTErpal
no ¢popmyne Horotona—JIelOnuna.

Pewars npukianHele 3a1add, B TOM YHUCJIE COUMAIBHO-3KOHOMHUYECKOTO U
bu3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HauMeHoBaHMe pa3iesioB M TeM MPOrPaMMbI Koutpoabneie IIpakTHyeckme
n/n Bcero o0paszoBaTejbHbIE
padoTshI padoThI
pecypcebl
1 MHOKeCTBa PALMOHAIBHBIX U I€HCTBUTEIbHBIX 14 L bubsmorexa LHOK
uycent. PanuonanbHble ypaBHEHHS U HEPABEHCTBA https://m.eds00.1u/ 71415690
5 ®ynkuun u rpaduku. CTeneHs ¢ eIbM 6 bubmorexa TIOK
P https://m.edso0.ru/7f415b90
3 ApudmeTrdeckuii KOpeHb N—0ii CTENEHN. 18 1 bubmuorexa TIOK
UppanvoHaibHble YPaBHEHHS U HEPABEHCTBA https://m.eds00.ru/7f415b90
4 ®opmyiel TpuroHoMeTpun. TPUrOHOMETPHYECKHE 92 L brbmmorexa LIOK
ypaBHEHUs https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
5 ToCIIEI0BATENBHOCTH 1 IIPOrpeceun 5 https://m.eds00.ru/7f415b90
bu6mmorexa [IOK
6 [ToBTrOpenue, 00001IEHNE, CUCTEMAaTH3alMsl 3HAHUI 3 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

11 KJIACC

N KosaunuecTBo yacoB DJIEeKTPOHHBIE
[1]
/' HanmeHoBaHMe pa3jejioB U TeM POrpaMMbl B Konrpoubnble IIpakTHyeckue (undposbre)
wn cero padoTbI padoThI o0pa3oBaTejibHbIE
pecypchl
Crenenb ¢ pallMOHAIBHBIM ITOKA3aTEJIEM. bubmmoreka [JOK
1 [TokazarensHast pynkus. [TokazaTenbHbIe YpaBHEHUS U 12 1 https://m.edsoo.ru/7f415b90
HEPaBCHCTBA
bubmuorexa [JOK
Jlorapupmuueckasa pynkuus. Jlorapupmuueckue
2 pi by piic 12 https://m.edso0.ru/7f415b90
YpaBHECHHS U HEPABCHCTBA
bubmuorexa [JOK
Tpuronomerpuyeckue GyHKIUU U UX TpauKH.
3 Tp P by pa 9 1 https://m.edso0o.ru/7f415b90
PUTOHOMETPUYECKIE HEPaBECHCTBA
bu6mmoreka [JOK
4 IIponsBonHas. IIpuMenenue npon3BoaHON 24 1 https://m.eds00.ru/7f415b90
bu6mmorexa [IOK
5 Hurerpan u ero npuMeHeHus 9 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
6 CucreMbl ypaBHEHHi 12 1 https://m.eds00.ru/7f415b90
bu6mmorexa [IOK
7 HarypasbHbIe U 1IeIble 9ucia 6 https://m.eds00.ru/7f415b90
bubmuoreka [JOK
8 [ToBTOpeHmE, 0000IIEHNE, CHCTEMAaTH3allisI 3HAHUM 18 2 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHS.
Anrebpa u Havasia MaTremMaTuueckoro anaiausa, 10-11 kimaccel. Anumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u npyrue. AKIIMOHEpHOE OOIIIECTBO
«3narenbctBO «IIpocBerieHue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://skysmart.ru

https://www.yaklass.ru/

https://uchi.ru


https://skysmart.ru/
https://www.yaklass.ru/
https://uchi.ru/

