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MOSICHUTEJIbHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «Anredpa W Hadajsa MaTeMaTUYECKOTO aHAIM3a»
6azoBoro ypoBHs s oOydaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTAaHIApTa CpPEeTHEro oOmero oOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHU, MPEIbSBIAEMbIX K MAaT€MaTUYECKOMY OOpa3oBaHUIO, U
TpPaIUIMiA POCCUIICKOro oOpa3oBaHus. Peanm3anms mporpamMmbl 0OecIieYMBaeT OBJAJICHHUE
KIIIOYCBBIMU KOMIICTCHUUAMHU, COCTABJIAIONIMMU OCHOBY JII CAMOPA3BUTUA W HCIIPCPBLIBHOT'O
o0pa3oBaHus, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH 00YyJaIOIUXCsl.

HEJIN U3YUYEHUSA YYEBHOT'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTHYECKOIO aHAM3a» SIBISIETCS OJHMM M3 HauboJliee
3HaYMMBIX B MPOTPaMME CTapIed IIKOJBI, TIOCKOJBKY, C OIHON CTOPOHBI, OH OOecreynBaeT
WHCTPYMEHTAIBHYIO 0a3y /s HM3y4eHHS BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JAPYrou
CTOPOHBI, (OPMHPYET JIOTHYECKOe M aOCTpaKTHOE MBIIUICHHE VYYalluXcs Ha YpOBHE,
HE0OXO0IMMOM JUIsl OCBOEHUSI KypcOB MH(GOPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH.
B paMkax maHHOTO Kypca y4amiuecst OBJIa/IeBalOT YHUBEPCATBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KoTOpast GopMyJIHpyeT CBOH JOCTIKEHHS B MaTEMAaTHIECKOH Gopme.

Kypc anreOpbl 1 Hadan MaTeMaTHYeCKOTO aHAIM3a 3aKJIaJIbIBAeT OCHOBY JIJISl YCIIETITHOTO
OBJIAZICHUSl 3aKOHAMH (U3UKH, XAMHUH, OWOJIOTHH, TIOHUMAHUS OCHOBHBIX TCHICHIINN
SKOHOMMKH M OOIECTBEHHOM YKU3HHU, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITHU(PPOBBIX
U KOMITBIOTEPHBIX TE€XHOJIOTHSIX, YBEPEHHO HCMOJIb30BaTh UX B MOBCEIHEBHOM XH3HU. B Toxe
BpeMsi OBJIaJIeHHE aOCTPAKTHBIMHU M JIOTHYECKHU CTPOTMMHM MaTEeMaTHUYECKUMH KOHCTPYKIHUSMU
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPXKACHUS,
WCIIOJIb30BaTh O0OOOIIEHHE W KOHKPETU3aIuio, a0CTparupoBaHHWE W aHAJIOTHIO, (GopMUpYeET
KpeaTHUBHOE U KPUTHUYECKOE MbIlLIeHUE. B Xxone u3yuenus anreOpsl U Hayaa MaTeMaTHYECKOrO
aHaJlM3a B CTapIIel HIKOJIe y4alllhecs IMOJIy4aloT HOBBIM OMNBIT pelIeHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOEHHUSI MaTeMaTHUeCKUX MoOJeNiell  pealbHBbIX CUTyalMid U
UHTEPIpPETAllMK  TOJYYEHHBIX pElIeHUH, 3HAKOMSATCS C TMpUMEpaMH MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH B MpHUpOJE, HayKe M B HCKYCCTBE, C BBIJAIOIIMMUCA MaTeMaTHYECKUMU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc obnamaer 3HauMTEIHHBIM BOCIUTATENBHBIM IMOTEHIMAIOM, KOTOPBIA peanu3yercs
Kak uepe3 y4eOHBIM Marepual, cnocoOCTBYIOMIMM (OPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS,
Tak u 4yepe3 crneuupuky y4eOHOW JesITeTbHOCTH, TpeOyrolel CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, MpPOJOJDKUTEIbHOM KOHIIGHTpAllMM BHHMMAaHHUA M  OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN pe3ynbTarT.

B ocHoBe meroauku o0ydeHus anrebpe M HayajgaM MaTEeMaTHUYECKOTO aHaau3a JIEHKHT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa n Hadyaiaa MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET CIESAYIOINe
coJiepKaTelbHO-METOIMUecKue JUHUU: «YHucna u BeIYMCICHUA», «DYHKIUU U Tpaduxmy,
«YpaBHEHUs U HepaBeHCTBa», «Hauama MaTtemarnuyeckoro ananusa», «MHOXKECTBA U JIOTHKa».
Bce ocHOBHBIE cofepkKaTelbHO-METOANYECKUE JIMHUHM U3Yy4aroTcs Ha TMPOTSHKEHUU JBYX JIET
oOy4yeHHs B cTaplIeil LIKOJie, €CTECTBEHHO JOMONHSASA APYr JIpyra M IOCTENEHHO HaChIAsCh
HOBBIMH TeMaMH U pasjenamu. JlaHHbBI Kypc SBISI€TCSI MHTETPAaTUBHBIM, IOCKOJIBKY
oObenuHsieT B cebe coJepKaHWe HECKOJbKUX MaTeMaTW4YecKHX AUCHUIUIMH: anreOpa,



TPUTOHOMETPHUSI, MATEMAaTUUECKUI aHaIN3, TEOPUS MHOXECTB U J1p. [Io Mepe Toro kak ydamiuecs
OBJIaZICBAIOT BcE OoJice IMMPOKMM MATEMAaTHUYECKUM ammapaToM, y HHUX TOCIEIO0BATEIBHO
(dopMuUpyeTCsT U COBEPUICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTH4YEeCKYl0 MOJEIb pPEalbHOM
CUTYaIlu¥, NMPUMCHITh 3HAHUWs, MOJY4YEHHBIE B Kypce «AyredOpa W Havajla MaTeMaTHYECKOTO
aHamM3a», IS PEHICHUS CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTHYECKOW 3agadu, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMYeCKass  JUHMS — «Yucnma WU BBIYMCICHUSD  3aBEpPLIACT
(opMUpOBaHHE HABBIKOB HCIOJIB30BAHUS ACUCTBUTEIBHBIX YHCEN, KOTOpOE OBUIO HAa4YaTto B
OCHOBHOM mikoJsie. B crapuieil mikosie ocoboe BHUMaHue yaenseTcs: (JOpMHUPOBAHUIO MPOUHBIX
BBIYHCITUTEIIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOSI MCIOJIb30BAHME PA3IMYHBIX (OPM 3amUCH
JNEHUCTBUTENFHOTO YHWCJA, YMEHHE pAIlMOHAILHO BBIMOJHATh JEHCTBUS C HUMH, JIe1aTh
MPUKUJIKY, OIICHUBaTh pe3yibTaT. OOydaromiuecss TMOJIydaloT HaBBIKM MPUOIMKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUI C YHCJIaMH, 3allMCaHHBIMH B CTaHIApTHOW Gdopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YHCIIOBBIX BHIPOKCHUH.

Jlunusa «YpaBHEHHUS M HEPABEHCTBA» pPEAM3yeTCs Ha MPOTSHKEHUU BCEro OOyueHHUs B
CTapuieil IIKoJie, TMOCKOJIbKY B KaXKJIOM pasfelie IporpaMMbl MpPeIyCMOTPEHO pelIeHHe
COOTBETCTBYIOIINX 331a4. OOy4daronyecs: 0BIaAeBal0T pa3IMYHBIMU METOJAMH PELICHUS LIETIbIX,
panMoHAIBHBIX, HPPAITHOHAIBHBIX, TTOKA3aTEIbHBIX, JOTAPU(IMHUUECKIX U TPUTOHOMETPUYECKIX
ypaBHEHUH, HEPABEHCTB U MX cucTeM. [losrydeHHbIe YMEHHS HCTIONB3YIOTCS MPU HUCCIETOBAHUH
(GYHKIMI C MOMOIIBIO MPOU3BOJHON, pEeUIeHUH NMPUKIAJAHBIX 33/7a4 W 33/a4 Ha HaxOoXJCHUE
HauOOJIBIINX ¥ HAMMEHBIINX 3HaueHu QyHKIMU. [laHHAs conmepkaTesbHas TMHUS BKIIIOYAET B
cebst Takke (HOPMUPOBAHWE YMEHUW BBIMOJHATH PAacu€Thl 1Mo (opmyrnaMm, TpeoOpa3oBaHUS
LEbIX, PalUOHAIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAXKEHUN, a TaKXKe
BBIPKEHUH, COJIEp)KalIuX cTerneHu U yorapudmsl. bmaronmaps m3yudeHuio anreOpanyeckoro
MaTepuaia MPOUCXOAUT JAajbHeiliee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHHS
ydaiuxcs, (GOpMHUPYIOTCS HAaBBIKM JEAYKTUBHBIX PacCyXIeHHIl, pabOThl C CHUMBOJIbHBIMHU
(dbopMamu, mpecTaBiICHHUs] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJ/I€ PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQpeKTUBHbIE HHCTPYMEHTHI JIJIsl PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HArJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-mMeroanueckass JuHus «DyHKUIUMU U rpapuKu» TECHO MEperuieTaeTcsl
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJIbKY B KaKOM-TO CMBICIIE 33Ja€T MOCIEA0BaTEIbHOCTD
M3y4deHuss Marepuayna. V3ydeHWe CTENeHHOW, TOKa3aTeabHOM, JorapuMUUecKod u
TPUTOHOMETPUYECKUX (PYHKIMMA, UX CBOMCTB U TpaduUKOB, HCIOIb30BaHHE (YHKIUN s
pelieHus 3ajad M3 JpYyrux y4eOHbIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBSI3aHO KakK C
MaTeMaTHYeCKUM aHaJIN30M, TaK U C pelIeHWeM ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM Gombioe
BHUMaHUE ynensercs (OPMUPOBAHHMIO YMEHHUS BBIpaXaTh (OpMyIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEIMYMHAMU, HCCIENOBaTh IMOJyuYeHHbIE (YHKIHUHU, CTPOUTH HX TpaduKu.
Marepuan 3TON COIEp)KATENBbHON JIMHUM HAENeH Ha pa3BUTUE YMEHUH U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIp@KATh 3aBUCUMOCTH MEXAY BEIWYHMHAMH B  pPa3sNU4YHONH  Qopme:
aHAIMTUYEeCKOW, Tpaduyeckoi u crnoBecHOW. Ero wu3yueHume cmocoOCTBYeT pPa3BUTHUIO
QITOPUTMUYECKOTO  MBINIJICHUS, CHOCOOHOCTM K  OOOOMIEHWI0O H  KOHKpETH3aIluH,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHast nuHus «Hadana maTeMaTHYeCKOro aHajiu3a» MO3BOJSET CYIIECTBEHHO
pacIIUpUTh KPYr Kak MaTeMaTHUECKUX, TaK W MPHUKIATHBIX 33/1a4, JOCTYIMHBIX 00yJaromuMcs, y
KOTOPBIX TMOSBISETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Tpaduku PYHKIUN, ONPEENITh UX
HauOOJBIINE U HAMMEHBIIINE 3HAYCHHUSI, BBIYUCIATE MIOMAad GUryp u oObEMBI Tel, HaAXOIUTh



CKOPOCTM U YCKOpeHHs npoueccoB. JlaHHas cojepxaTeiibHas JIMHUSA OTKPBHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUSI MAaTEMaTHYECKUX MOJENEH pealbHbIX CHUTyallui, HaX0XIeHUs
HAaWIY4IllEro pelIeHUs B MPHUKIAJHBIX, B TOM 4YHCJIE COLMAIbHO-dKOHOMHUYECKUX, 3ajayax.
3HaKOMCTBO C OCHOBAaMH MaT€MaTHUYECKOTO aHalIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(OopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMHPOBAHUIO YMEHUH DPacro3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MaTE€MaTHKU B HayKe, TEXHHMKE M HCKyccTBe. OOyuwaromuecs y3HaIOT O
BBIJAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHSI MaTEeMaTHUKUM Kak HayKM, U HX
aBTOpax.

CopepxarenbHO-MeTOANYECKAsl JIMHUSA «MHOXKeECTBa U JIOTUKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te€opeTHKO-MHOKECTBEHHbIE IIPECTABICHUS IPOHU3BIBAIOT BECh
KypC LIKOJbHOW MAaTeMaTUKU U MpeisiaratoT HauboJiee YHUBEPCAIbHBIN A3bIK, 00bEIUHSIIONINI
BCE pa3lenbl MaTeMaTHKW M €€ NPUIOKEHUH, OHM CBS3bIBAIOT pa3HbIE MaTeMaTHYECKHE
TUCUMIUIMHBL B eAuHoe uenoe. [loatomy BaXkHO AaTh BO3MOXHOCTH IIKOJBHUKY MOHHMMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKH U MCIOJb30BaTh €ro Juis
BBIPAYKEHUSI CBOMX MBICIICH.

B kxypce «AnreOpa m Hayajsa MaTeMaTHYE€CKOTO aHAIM3a» MPUCYTCTBYIOT TaKKe€ OCHOBBI
MaTeMaTHYeCKOr0 MOJEIUPOBAaHUS, KOTOPbIE MpU3BaHbl CHOPMUPOBATH HABBIKH IOCTPOEHUS
MoJieniel peasbHbIX CUTYallUid, HCCIeTOBaHUS ATUX MOJIENIel ¢ MOMOUIBIO anmnapara aiaredopsl U
MaTeMaTHYeCKOr0 aHajh3a W HWHTEpIpeTaluyd MOJIyYeHHBIX pe3yibTaToB. Takue 3aaaHus
BIJIETEHBl B KaXK/IbIil U3 pa3[esioB MPOrpaMMbl, MOCKOJbKY BECh MaTepuan Kypca LIMPOKO
UCIOJIb3YETCs Ul pelIeHUs MPUKIaaHbIX 3a1a4. [Ipy pereHun peanbHbIX MPaKTUYECKUX 3a7ad
yyaiiecsi — pa3BUBAalOT  HAONIOAATENbHOCTh,  YMEHHME  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AaHAIOTHIO, 0000MAaTh W KOHKPETHU3MPOBATH IMPOOJIEMYy.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB pEIICHUS NPUKIATHBIX 3a/ad OpraHu3yercs B
IpolLecce U3y4eHus BceX TeM Kypca «Anredpa v Hauaja MaTeMaTHYecKOro aHaInu3ay.

MECTO YYEBHOT'O KYPCA B YYHEBHOM IIJIAHE

B yueOGHOM 1uUTaHe Ha M3ydYeHUE Kypca aJireOphl U Hayal MaTEMaTHYECKOTO aHajau3a Ha 6a30BOM
ypOBHE OTBOJAMTCS 2 4aca B Henento B 10 kimacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a aBa
roaa ooy4yenust — 170 gacos.

COJEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia v BBIYUCIEHUS

PanvonaneHbpie uncna. OOBIKHOBEHHBIC W JICCATHYHBIC APOOH, MPOICHTHI, OECKOHEYHBIC
nepuoguveckue  apoou. Apudmernyeckue omepanuu € palMOHATBHBIMU  YHCIIAMH,
npeoOpa3oBaHMsl YHUCIOBBIX BhIpaxeHHWid. [IpuMeHeHue ApoOel W TPOIEHTOB MM PEIICHUs
MPUKIAJAHBIX 3a4a4 U3 Pa3JIMYHBIX OTPACIIEN 3HAHUM U PEAIbHOM KU3HMU.

JleiicTBuTenpHbIe YKcaa. PanmoHanbHble W WppallMOHANIbHBIE uyucia. ApudMmeTHuecKue
oTepanuy ¢ ACUCTBUTEIbHBIMU ynclamMu. [IpulmmkéHHbIe BEIYMCICHUS, IPABUIa OKPYTJICHHS,
MPUKUJKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.



Crenenp ¢ nenbiM mokasateneM. CranmapTHas (opma 3amucH JIEHCTBUTEIBHOTO YHCTIA.
Hcnonp3oBanue moaxondmed (OpMBbl 3alUCH  JCHCTBUTENBHBIX YHUCEN IS peIICHUs
MIPAaKTUYECKUX 33/1a4 U IIPEACTABIICHNS JAHHBIX.

ApupmeTnueckuii KopeHb HaTypaslibHOW creneHu. JleWcTBUs ¢ apupMeTHYECKUMHU
KOpHSIMH HATYPAJILHOW CTEIICHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O ApryMEHTA.

YpaBHeHHUs] U HEPAaBEHCTBA

ToxnecTBa 1 TOXKAECTBEHHbIE IPEOOPA30BAHMUSL.

[IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBhIpaKeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIbIL.

VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pemeHune HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHANIBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemrenne nppaiiMOHaIBHBIX YPaBHEHUN U HEPABEHCTB.

Penrenne TpuroHoMeTpUYECKUX YPAaBHEHHH.

[IpuMeHeHrne ypaBHEHMII M HEPABEHCTB K PEIICHUIO MAaTeMATHYECKHUX 3aJa4 W 3a7ad u3
Pa3IMYHbIX 00J1aCTe HayKH U peaNbHOMN KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, cnocoOsl 3aaanus GyHkuuu. I'padux pynkunu. Bzaumuo o6parubie GpyHKIMH.

Ob6nacTh onpeaeneHuss ¥ MHOXKeCTBO 3HaueHU QyHkiuu. Hymu gynkuuu. [TpomexyTtku
3HAKOMOCTOSTHCTBA. UETHBIC 1 HEUETHBIC (PYHKITHH.

CrenenHas (QyHKIMsS C HATypaJbHBIM M IEJBIM MOKa3areneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHsI N-0# CTEMEHH.

Tpuronomerpuyeckass OKpYXHOCTb, OINPENEIEHUE TPUTOHOMETPUUECKUX  (DyHKIMH
YHCIIOBOTO apryMeHTA.

Havajia MmaTeMaTH4eCKOro aHa/IM3a

[locnenoBarenbHOCTH,  CIIOCOOBI  3ajJaHMsl  MOcieaoBarenbHOCTEH.  MOHOTOHHBIE
IIOCIIEI0BATEIBHOCTH.

Apugpmernueckass U reoMeTpuyeckas — Inporpeccud. beckoHeuHo — yObIBaromas
reomerpuyeckas nporpeccus. Cymma 0eCKOHEUHO YyOBbIBaIOIIEH I'€OMETPUUECKONW MPOrpecCUi.
dopmyna CI0XHBIX MPOLEHTOB. Mcnonap30BaHME MPOTrpeccUM A PELICHHs pealbHbIX 3amad
IIPUKIIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

MHoxecTBO, onepauuu Haj MHokectBamu. J(marpammel Oiinepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapara AJIs ONNCaHUs PEAbHBIX NPOLIECCOB U SIBICHMM, NpHU
peleHnH 3a5a4y U3 APYTUX Y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciaa v BBIYUCIEHUS

Harypanbsublie u uenbie uncia. [IpusHaku AeITMMOCTH LEIBIX YUCEN.
Crenenb C pallMOHAJIBHBIM NOKa3areneM. CBOWCTBA CTENEHH.
Jlorapudm uucna. JlecaTHdHbIe U HATYpaIbHBIE JOTapUPMBIL.



YpaBHeHus1 1 HepaBeHCTBA

[IpeobpazoBanue BEIpAKEHHH, COIEPIKAIIUX JOTAPU(MBIL.

[IpeobpazoBaHue BEIpOKEHUH, COIEPKAIUX CTENICHH C PAIlMOHATIBHBIM ITOKa3aTeNeM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHUS U HEPABEHCTBA.

Cucrembl JUHEHHBIX ypaBHEHUW. PeleHne NpUKIaIHBIX 3ajad C MOMOLIBIO CHUCTEMbI
JIMHEWHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PAallMOHAJIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMAaTUYECKUX 3a1ad U
3a]1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TPAPUKH

Oynkuus. [lepuonmueckue  QyHkunu. I[IpoMexyTkn  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMBbl (yHKiuu. HaumOGonbliee W HaumeHblllee 3HaueHUE (YHKIMM Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenpHas u gorapupmMuyeckas GyHKIIMH, UX CBONCTBA U rpauKy.

Hcnonws3oBanne rpagukoB GyHKIMHA 17151 PEIICHHs YpaBHEHUHN U JIMHEHHBIX CUCTEM.

Hcnonw3oBanne rpadmkoB (QPyHKIUN I UCCIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BOZHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hauyana maTemaTu4yeckoro anajiamsa

HenpepriBHbie ¢pyHKIMN. MeToa MHTEPBAIOB 7S pEIICHHs] HEPAaBEHCTB.

[IpousBonas pyakiuu. ['eomMmerpruyecknii 1 GU3NIECKUN CMBICT IIPOU3BOTHOM.

[IpousBoHbIe 3MeMeHTapHBIX (QYHKIUNA. DOPMYIIbl HaXOKICHUS MMPOU3BOTHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIUH.

[IpuMeHeHne mMpon3BOIHOM K MCCIICIOBAaHUIO (DYHKIIMM HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxaenne HauboIbIIero 1 HAMMEHBIIIETo 3HaUeHUs! GYHKIIMH Ha OTPE3KeE.

[IpuMeHeHne NPOU3BOAHON [UIsl HAXOXKJICHHSI HAWJIy4dlIEro PEIICHUs B IPUKIATHBIX
3a/1a4ax, Ajs OnpeAeseH!s] CKOPOCTH Mpolecca, 3aJaHHOTo (popMyIoi wiu rpadukoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

HHuterpan, ero reoMeTpuyeckuid W (U3MYECKHH CMBICI. BblumciieHHe WHTErpaga Io
dhopmyne Hetorona—JleitOnuIa.

IINTAHUPYEMBIE PE3YJIbTATbBI

OcBoeHue yqe6Horo npeamMcTa «MarteMaTuka» AOKHO obecneyuBaTh JOCTMXKCHHUEC Ha
YPOBHE CPEOHETO O6IJ_ICFO 06pa3OBaHI/I$I CICAYHOINNUX JIMYHOCTHBIX, MCTAIIPCIMCTHBIX U
NMpECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE pe3yibTaThl OCBOEHHS MPOTpaMMbl y4eOHOTO mpenmeTa «MaTeMaTHKay

XapaKTepU3YIOTCS:
I'paxnanckoe BocIIMTaHHUE:



C(OPMHUPOBAHHOCTHIO TPAXAAHCKOW TMO3UIMHM OOYYalolIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCHUHCKOTO OOIECTBa, MPEACTABICHUEM O MATEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SIBJICHUU, MPOLEAYp TPaKIAHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMU HHCTUTYTaMH B
COOTBETCTBHUU C UX (PYHKIHMSAMU U HA3HAYCHHUEM.

[TarproTHyeckoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO POCCHIUCKOM I'PaXKTaHCKOW UACHTHYHOCTH, YBOKEHHS K MPOLILIOMY
W HACTOALIEMY pOCCHMCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHMEM K JOCTHKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUHMCKON MAaTeMAaTUYECKOW IIKOJIbI, K HCHOJIb30BAHUIO 3THUX
JTOCTH>KCHHM B APYTUX HayKaX, TEXHOJIOTHSX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHUICKOrO Hapoja; c(HOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM
JNOCTH>KEHUM HAyKM U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJA B IIOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO.

DCTETHYECKOE BOCIIUTAHHE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKJIIOYasl O3CTETUKY  MaTEMAaTHYECKHUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajad, pEeUIeHUH, pacCyXICHUH; BOCHPUUMYHBOCTBIO K
MaTeMaTUYECKUM aCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYECKWe 3HAHWS B WHTEpecax
310pOBOr0 MU Oe30rmacHOro o6pasa >KU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO
(3m0poBoe muTaHHWE, COATTAHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHMS, MPHU 3aHATUSIX CHOPTUBHO-0310POBUTEIBHOMN
NESATEIbHOCTBIO.

TpynoBoe BOCIIUTAHUE:

TOTOBHOCTBIO K TPYyHdy, OCO3HAHHWEM LIEHHOCTU TPYAOJIOOHS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHOM JesITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U e€ MPHIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaylieil nmpodeccun U peaanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE IUIaHbl; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTHdeckoMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TPOTSHKEHWM BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MAaTEMaTUHYECKON HAIIPABIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO HIKOJIIOTHUYECKON KyJIbTYphl, MOHHUMAHHUEM BIHUSHUS COLUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HAa COCTOSIHUE NPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHHEM
rJI00aTBbHOTO  XapakTepa  AKOJIOTHYECKHX  MpoOjeM; OpUeHTalueil Ha  MpuUMEHEHHe
MaTeMaTHYeCKUX 3HAHWM JJIs pPelleHus 3a/1a4 B OOJIACTH OKpPY)KAIOIIEH Cpelibl, MIIaHUPOBAHUS
MIOCTYIIKOB U OLICHKH UX BO3MO>KHBIX MIOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

[lerHOoCTM HAy4YHOTO NTO3HAHUS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHOW MPAKTUKH, MOHUMAHHEM MaTeMaTHYeCKON HayKu Kak cgepbl
YEJI0BEUECKOMN JEATEIBHOCTH, ITANlOB €€ Pa3BUTUSA U 3HAYUMOCTH JUISI Pa3BUTHS LIUBUIIM3ALINM;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKA U MATEMATHYECKOW KYJbTYpOW KakK CPEACTBOM IO3HAHMUS
MHpPA; TOTOBHOCTBIO OCYILECTBJATH IMPOEKTHYHD U  HCCIENOBATEIbCKYIO JESATEIBbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHS TPOTpaMMbI y4eOHOTo npenmeTa «MaremaTukay
XapaKTepU3yIOTCSd  OBNAJCHUEM  YHUBEPCAIBHBIMH  HO3ZHAGAMENbHBIMU  OeliCMEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OEUCMBUAMU, — VHUBEPCATbHLIMU — PeYIAMUEHbIMU
oeticmeusmu.

1) Yuueepcanvnvie nosnasamenwvhsie oeticmsus, obecneuusaiom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00VUaIOWUXcs (0ceoeHue mMemooo8 NO3ZHAHUS OKPYHCAIOUIe20 MUpa;
npuUMeHeHUe 102UYeCKUX, UCCLe008aMeNbCKUX ONepayul, yMeHull pabomams ¢ ungopmayuet).

bazoBeie mornveckue AeMCTBUsA:

® BBIABIIATH M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHUH MEXIy MOHATHIMH, (DOPMYITHPOBATH OMPEICICHUS TOHSITHIA
YCTaHABJIMBAThH CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKAIMNA, OCHOBAHUS Il 0000IIeHUS
Y CpaBHEHWsI, KpUTEPUH TIPOBOIMMOTO aHAJIH3a,

® BOCHIpPUHUMATh, (POPMYIHPOBATh W MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEILHBIC U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIE;

® BBIIBIIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IIPOTUBOpEYNs B (DaKTax,
JAHHBIX, HAONIOJCHUSX W YTBEPXKIACHUSX; IpeIaraTb KPUTEPHH IS BBISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNIaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIIOYeHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

® IPOBOJUTH CAMOCTOSITENIBHO JJOKA3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUM (TpsSMbIe
U OT TPOTHBHOIO), BBICTpAauUBaTh AapryMEHTAallMI0, MPHUBOJAUTH MPUMEPHl H
KOHTPHIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CMOCOO pemieHus y4eOHOW 3amaun (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHus, BeIOMpaTh Harbosee MOAXOIAIINI ¢ yUETOM CaMOCTOSITENILHO BBIJEIEHHBIX
KPUTEPHEB).

bazoBblie nccnenoBarenbcKue ICHCTBUA:

® CIOJB30BaTh  BOMPOCHI  KAaK  KMCCIEAOBATENbCKUI  MHCTPYMEHT  IO3HAHMS;
(dbopMynupoBaTh BOMPOCH], (PUKCHUPYIOLIUE MPOTUBOPEUHE, MPoOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUpPOBaTh TUIOTE3y, APrYMEHTUPOBATh CBOIO MO3HIIHIO,
MHEHHE;

® T[POBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEJOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBIEHUs, Ipollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SBICHUSMU, IPOIIECCAMU;

e caMoCTOATENbHO (opMynupoBaTh O0OOIIEHHS W  BBIBOJBI 1O  pe3yibTaTaM
MPOBEIEHHOTO HAOIOJCHMSI, UCCIIEIOBAHUSI, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 0000IIEHUI;

® MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATh MPEINOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmarmeii:

® BBIABIATH JehUIUTHI WH(OPMAIIUK, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUIS PEIIeHUs 3a/1a4H;



BbIOMpaTh MHPOPMALMIO M3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMaTH3UPOBATh U HWHTEPIPETUPOBATh MH(DOPMAIUIO PA3JIMYHBIX BUIOB U (opm
MIPEJCTaBIICHHUS;

CTPYKTYpUpOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3iIuyHbIX (opmax,
WJLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTETIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) YHnusepcanvnvle KOMMyHUKamugHvle Oeticmeusi, 00ecnedusaom chopmupo8aHHoCmsy
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCAL.
O01enue:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXAECHUS B COOTBETCTBUU C YCIOBHMSIMH U LEISIMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 X0y PELIeHUs 3a/1aul, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0/i€ 0OCYX/IeHHU 337aBaTh BOIIPOCHI MO CYILIECTBY 00CYXK/1aeMOM Te€MbI, IPOOIEMBI,
pelraeMoi  3a1aud, BBICKA3bIBaTh WJEHM, HALlEJCHHbIE Ha IOUCK pELICHHS;
COMOCTABJSATh CBOU CYXKICHHMS C CYXKICHUSIMH JAPYrMX YYaCTHUKOB JMajora,
oOHapyXHMBaTh pa3IMyue U CXOJCTBO MO3UIIMI; B KOPpEeKTHOH hopme GpopMyIrpoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3ybTaThl PEUICHUS 3aJaud, SIKCIEPUMEHTa, UCCIeA0BAHUS, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (OopMaT BBICTYIUIEHHS C Y4ETOM 3a/ad MPEe3eHTAlUu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh M WCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAILHOW pabOTHI
NpH pPEUICHWH YYeOHBIX 3aJady; MPUHUMATh I[eIb COBMECTHOW JIeSTEIHHOCTH,
TUTAHUPOBATh OPraHU3aIMI0 COBMECTHOW palOThI, paclpenensiTh BUABI padoT,
JIOTOBAPHBATHCSA, OOCYXKIATh TMPOLECC M pe3ysibTaT padoThl; 0000IaTh MHEHHS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B I'PYMNIOBBIX opMax padboThl (00CYX)ICHUS, 0OMEH MHEHHM, «MO3TOBBIE
IITYPMBI» M WHBIC); BBINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM
JCWCTBUS C IPYTUMU WICHAMH KOMaH/Ibl; OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIINI
MPOIYKT 110 KPUTEPHUIM, CPOPMYTUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvnule pecynamuenble oeiicmeus, 06ecneuusaiom hopmuposanie CMolClo8blx
YCMAHOBOK U HCUSHEHHBIX HAGLIKOG TUYHOCTIU.

Camoopranusanms:

COCTaBJIATh IUIAH, AJITOPUTM pEIIEHUs 3aJlaud, BBIOMpATh CIOCOO pelieHHus ¢ y4€ToM
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh
BapHMaHTHI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMaLUu.

CaMOKOHTpOJIB:

BIIQJIETh HAaBBIKAMU [O3HABATENbHON pe(drIekcuu Kak OCO3HAHUS COBEPIIIAeMbIX
NEUCTBUII ¥ MBICIUTEIBHBIX MPOILIECCOB, HMX pPEe3yNbTaTOB; BIAJAETh CIOCOOAMH
CaMOIIPOBEPKH, CaMOKOHTPOJII NpolLiecca M Pe3ysibTaTa PEIICHHs] MaTeMaTH4eCKOU
3a/1a4u;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHUH 33J1a4l, BHOCUTH
KOPPEKTHUBBI B JICATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX, HaWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;



® OIICHMBAaTh COOTBETCTBHE pE3ylbTaTa LEIH W YCIOBUAM, OOBACHATh NPUYMHBI
JOCTIDKEHUSI WIIM HEJIOCTHKCHHS PE3YJIbTaTOB ACATEIBHOCTH, HAXOJUTh OIIHOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

OcBoenne y4eOHOTO Kypca «AnreOpa M Hadala MAaTEeMAaTUYECKOTO aHaIM3a» Ha YPOBHE
cpeaHero oouiero oopa3zoBaHus JOHKHO 00ecneunBaTh JOCTHKEHUE CIEIYIOIUX IMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 KJIIACC

Yucja 1 BbIYHCIEHUS

OmnepupoBaTh NMOHATHSAMH: PAlMOHATBHOE W JIEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAsI U
JeCATUYHAS IPOOB, MTPOICHTEI.

BeImonHATE  apudMeTHYECKHe OINepaldyd C pPAMOHATBHBIMA M JI€HCTBUTEIEHBIMU
YHCITaMU.

BeImonHATh TpUOMMKEHHBIC BBIUMCIICHUS, HWCIOJB3Yys TpaBWiIa OKPYTJICHHS, AeaTh
MIPUKHJIKY U OIIEHKY Pe3yiIbTaTa BEIYMCICHHA.

OmnepupoBaTh TMOHSATHSIMH: CTENEHb C IEJIBIM TOKa3aTelleM; CTaHaapTHas (opMa 3ammucu
JEWCTBUTEIFHOTO YHCIIa, KOPEHb HATYPaJIbHOW CTENEHH; HCIIOJIE30BaTh MOAXOAIIYIO (OopMy
3amyCH AEHCTBUTENBHBIX YUCEN IS PEIICHNS MPAKTUIECKUX 33/1a4 U TIPE/ICTaBICHUS TaHHBIX.

OmnepupoBaTh THOHATHAMH: CHHYC, KOCHHYC W TAaHT€HC IPOM3BOJIBHOTO  YTIJIa;
UCTIONIb30BATh 3aIMCh TPOU3BOJIBHOTO YIila 4Yepe3 0OpaTHbIC TPUTOHOMETPHUYECKHE (QYHKIIUH.

YpaBHeHNs] M HEPAaBEHCTBA

OmnepupoBaTh MOHATUSAMHU: TOXIECTBO, YPAaBHEHUE, HEPABEHCTBO; II€JI0€, PAllMOHAIBHOE,
MppalMOHAIIFHOE YpaBHEHUE, HEPABEHCTBO; TPHTOHOMETPHUYECKOE YPABHEHHCE;

BemmonHATE  mpeoOpa3oBaHMs — TPUTOHOMETPHYECKMX — BBIPAKEGHHH W peniarh
TPUTOHOMETPHYECKUE YPAaBHEHUSI.

BeimosHATE peoOpa3oBaHys LENbIX, PAMOHATIBHBIX U WPPALMOHAIBHBIX BBIPOKECHUNA U
pemaTh OCHOBHBIE TUIIBI LIENBIX, PAMOHAIBHBIX 1 UPPALMOHAIBHBIX YPAaBHEHNH 1 HEPABEHCTB.

[TpuMeHATh ypaBHEHUS M HEpaBEHCTBA VISl PEIICHUS MAaTEMAaTHYECKHX 3a1ad M 3a1ad W3
pa3IUUHBIX 00IacTel HAYKU M peabHOM KHU3HU.

MopenupoBaTh pealbHBIE CUTyallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHHUS,
ypaBHEHHs, HEPAaBEHCTBA [0 YCIOBUIO 3aJadyd, MHCCIEAOBATh IOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BAHUEM amIapara aireOpsl.

DOyHKIUH U TpapuKH

OnepupoBaTb NOHATUAMU: (YHKIMS, CIIOCOOBI 3a1aHus GYHKIUHU, 00JacTh ONpeAeIeHus
Y MHO>KECTBO 3HaYeHUH (YHKIUH, rpaduK GyHKIHUH, B3AUMHO OOpaTHbIE (PyHKIIHMH.

OmnepupoBaTh MOHATUSAMH: UYETHOCTb W HEYETHOCTh (YHKUUHU, HYIH (QYHKIUH,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA.

Hcnonb3oBatk rpaduku GyHKINN A pelIeHus] ypaBHEHUH.

Crpouth M uyMTaTh rpa@uku JTUHEHHOW (QYHKUIMH, KBaIpaTUUYHOM (DYHKIMHU, CTETIEHHOU
(YHKIUY C LENbIM MT0Ka3aTeNeM.



Wcnonp3oBathk rpaduku QyHKIUN Ui UCCIEAOBAHUS MPOILECCOB U 3aBUCHUMOCTEH TpH
pelIeHNH 3a/ad U3 JPYruX y4eOHbIX NPEIMETOB M pPeaIbHOW KHM3HM; BBIpaKaTh (opMylIaMu
3aBUCHUMOCTH MEX]ly BETUYHHAMHU.

Hauvana maTemMaTn4yeckoro aHajm3a

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTD, apu(METHUECKass U TeOMeTpHYecKas
IIPOTPECCHH.

OrniepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIIAsl T€OMETPUUECKasl MPOTPECCHs], CyMMa
0eCKOHEYHO yOBIBAOIIEH r€OMETPUIECKOM MPOTrpeccuu.

3azaBarh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30Bare CBOMCTBA MOCIEAOBATEIBHOCTEN W IPOIPECCUM I PEUIEHUS pealbHbIX
3a/1a4 IPUKJIAAHOTO Xapakrepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, OTIEPAlliU HaJl MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapaT il ONMCAHUS PEabHBIX MPOLIECCOB
U SIBJICHUM, TP PEIICHNH 3a]a4 U3 IPYTUX Y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATHUAMHU: OIIPEAEIEHUE, TEOPEMA, CIEJICTBHE, JOKA3ATEIBCTBO.

11 KJIACC

Yucjia 1 BLIYMCIEHMSE

OnepupoBaTh TMOHATHSAMHU: HATypaJbHOE, I1I€JI0€ YHCIO; WCHOJIb30BaTh MPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEIN, PA3JI0KEHUE YNCIIa HA MPOCThIE MHOXKUTEM 711 PELICHUS 3aa4.

OnepupoBaTh NOHATHEM: CTEIIEHb C PALIMOHAJIBHBIM IOKA3aTENIEM.

OnepupoBaTh NOHITUSIMU: JIoTapudM YucIia, 1eCATUUHbBIE U HAaTypajibHbIE JOTapU(pMBbI.

YpaBHeHNs] M HEPAaBEHCTBA

[IpuMeHsTh CBOWCTBA CTENEHW [UIsi TpeoOpa3oBaHMsS BBIPAKCHHUH; ONEPHPOBATH
MOHATHAMM: [OKA3aTEJbHOE YpPAaBHEHHWE M  HEPABEHCTBO; pellaTh OCHOBHBIE  THIIBI
MMOKa3aTeIbHbIX YPABHEHHUI U HEPABEHCTB.

BoinmonHaTe npeoOpa3oBaHusl BBIPAKEHHH, COJEP)KalIUX JIOrapu(Mbl; ONEPUPOBAThH
MOHATHAMH: JIOTapU(PMHUUYECKOE ypaBHEHHE M HEPAaBEHCTBO; pEIIaTh OCHOBHBIC THIIBI
Jorapu(MUUECKUX YpaBHEHHUI U HEPaBEHCTB.

Haxonuts penieHust npoCcTeNINX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CHUCTEMA JIMHEMHBIX YPABHEHUHN U €€ PEIlIEeHHE; UCIOJIb30BaTh
CUCTEMY JINHEUHBIX YPAaBHEHUM JIJIS1 PEILICHUS] MPAKTUUECKUX 3a/1a4.

Haxonutp pemienuss npocTeNmx CUCTEM U COBOKYITHOCTEN pallMOHAJIbHBIX YPaBHEHUU U
HEPaBEHCTB.

MopnenupoBaTh peajbHbIE CUTYalldd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIOBHUIO 33J1a4M, UCCIEA0BAaTh MOCTPOECHHBIE MOJEIIN C
WCIOJIb30BaHMEM ammapara anreopsl.

DOyHKIUH U TPaduKH

OnepupoBaTh MOHATHSAMHU: TepuoAWYecKas (QYHKIHs, MPOMEXKYTKH MOHOTOHHOCTU
(GYHKIMH, TOYKU SKCTpeMyMma (YHKIMH, HauOoJblliee M HaMMEHbIee 3HAYCHHUs] (PYHKIMU Ha
MIPOMEXKYTKE; UCIIOIB30BaTh UX JIJIS HCCleA0BaHUs (DYHKITNH, 3a1aHHOM rpauKoM.

OnepupoBaTh  MOHATHSIMH:  TpadUKH  TOKA3aTENbHOW,  Jorapu@MHUUEcKod U
TPUTOHOMETPHUECKUX (DYHKIMH; n300pakaTh UX HA KOOPAUHATHON MIIOCKOCTH M UCTIOIB30BATh
JUISl peLICHUs YpaBHEHUN U HEPABEHCTB.



N3o0paxare Ha KOOPAMHATHOM IUIOCKOCTH TpadUKH JIMHEHHBIX ypPaBHEHUH U
HCI0JIb30BATh UX VI PEIICHUS CUCTEMBI JIMHEHHBIX YPABHEHUM.

Hcnons3oBate rpadguku GyHKIMN A1 UCCIIEAOBAHUS MPOLIECCOB M 3aBHCUMOCTEH U3
APYruX y4eOHBIX TUCIHILINH.

Havajia MaTeMaTH4eCKOI0 aHA/IN3a

OnepupoBaThb  NOHATHAMHU:  HENpepbiBHAs  (YHKUOUS;  TPOW3BOAHAS  (YHKIHH,
MCIOJIb30BATh TEOMETPUUYECKHUIA U (PU3UIECKUI CMBICT IIPOU3BOJHOM /sl pEIICHHS 3a1a4.

Haxonutbs npou3BOAHbIE 3JEMEHTAPHBIX (DYHKIUN, BBIUYUCISTH [POU3BOJHBIE CYMMBI,
IIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Wcnonb3oBaTh MNpPOU3BOJHYKO ISl HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh M
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEIOBAHUS K IOCTPOEHHUIO I'PpaKOB.

Hcnonb30BaTh MPOM3BOIHYIO /711 HAXOK/IEHUS! HAWJIYUIIETr0 pelieHus B IPUKIAIHbIX, B
TOM YHCJIE COMAIbHO-DKOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh NMOHATHAMU: MEPBOOOpa3Hasi M MHTErpall; MOHUMATh I€OMETPUUYECKUN U
(bu3nyeckuil CMbICI UHTETpaIa.

Haxonuts nepBooOpasHble 3yieMeHTapHbIX (QYHKIUI; BEIUUCISATh HHTErpai no Gopmyie
Herorona—JleiiOunia.

PemaTs npuknaaHble 3aa4u, B TOM YHUCIIE COL[MAIEHO-3KOHOMHYECKOTO U (GU3UYECKOTO
XapakTepa, CpeICTBaMi MaTeMaTH4eCKOT0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

YACOB IIO ITPOT'PAMME

10 KJIACC
No KoaunuecTBo 4acoB
DJIeKTPOHHBbIE
HaumMmeHnoBanue
Kontpoan | Ilpakruu (uudpossie)
I | pa3lenaoB H TeM Bce
/ nporpaMmb bHbBIE eCKHue oﬁpasoBaTe.anbIe
o
I padoThl padoThI pecypcsl
MHoxecTBa
PALMOHATBHBIX U https://lesson.edu.ru/my-
1 o 14 1 school/lesson/d50809fc-a01b-4
e ce61?backUrl=https:
JOCUCTBUTCIIBHBIX YUCECII. 4580b25ce61?backUrl=h //
Pannonansusie ru/&token=00d3c187bded0129a
YpaBHCHHUS 1 HCPABCHCTBA a6a9%e375b1c38cf3d61632acfo0
DyHKIwH 1 TPadHKIL. https://lesson.edu.ru/my-
2 CrreleHs ¢ Le 6 school/lesson/2f4f6aaf-8e0b-444b
TCIICHB JIBIM
I 999111c8e7cc?backUrl=https://ur
HoKasaTcaeM u/&token=00d3c187bded0129a34
6a9e375b1c38cf3d61632acf9035¢
A I/I(bMeTI/IIIeCKI/Iﬁ KODCHE https://lesson.edu.ru/my-
p p school/lesson/f7463768-cc68-4
3 N—OU CTEICHMU. 18 1 4d37435a7264?backUrl=https://
HppannoHansHbie ru/&token=00d3c187bded0129a
ypaBHEHHs 1 HEpABEHCTBA a6a9e375b1c38cf3d61632acf90
https://lesson.edu.ru/my-
Dopmyibl school/lesson/1cd9f6e5-foba-4a
61a28cc57f0a?backUrl=https://u
4 TpHFOHOMeTpHH'TpHFOHO 22 l u/&token=00d3c187bded0129a3
MCTPHUYCCKHUEC YPAaBHCHUSA 6a9e375b1c38cf3d61632acf903
https://lesson.edu.ru/my-
school/lesson/1cd9f6e5-f9ba-4a
5 ITocnenoBarenbHOCTH U 5 61a28cc57f0a?backUrl=https://u
Hporpeccnn u/&token=00d3c187bded0129a3
6a9e375b1c38cf3d61632acf903
https://lesson.edu.ru/my-
school/lesson/4521e38¢c-5985-4
5 [TosTOpenue, 0600mEHNE, 3 1 cd22d27e3571?backUrl=https://
cUCTeMaTHu3anus 3HaHUI ru/&token=00d3c187bded0129a
a6a9e375b1c38cf3d61632acfo0
OBILIEE KOJIMYECTBO 68 4 0




11 KJIACC

KoaunuecTBo 4acoB

Ne | HaummeHoBaHue
KonTpoas IpakTuyec JyiekTpoHHBbIE (LM(POBHIE)
n/ | pa3aejioB M TeM Bee
HBbIE KHe oﬁpasonaTe.Hbele PECYPChI
n NPOrpaMMbl ro
padoThI padoTbI
Crernens ¢
palMOHAIBEHBIM
https://lesson.edu.ru/my-
TOKa3aTCJICM. school/lesson/6e65d9d6-f8a5-44bd-b
IloxazarenpHas 12 1 0de821af6e21?backUrl=https://urok.a
(GyHKIHMSL. u/&token=00d3c187bded0129a346af
[MokazaTebHbIe 6a9e375b1c38cf3d61632acf9035c32
YpaBHEHUA U
HEpaBEHCTBA
Jlorapudmuaeck https://lesson.edu.ru/my-
ast (bYHKHHﬂ- school/lesson/6e65d9d6-f8a5-44bd-b
Horapn (bMI/IIIeCK 12 0de821af6e21?backUrl=https://urok.a
u/&token=00d3c187bded0129a346af
HC ypaBHCHUA 1 6a9e375b1c38cf3d61632acf9035c32
HEPaBEHCTBA
Tpuronomerpuy
https://lesson.edu.ru/my-
CCKHC (byHKHHH school/lesson/2abd67e8-889a-4f2f-b
" Uux Fpa<bI/IKI/I- 9 1 71fc378adb2c?backUrl=https://urok.a
TpI/IFOHOMeTpI/ILI u/&token=00d3c187bded0129a346af
ecKIe 6a9e375b1c38cf3d61632acf9035c32
HCpaBCHCTBA
https://lesson.edu.ru/my-
HpOI/ISBO JHAsL school/lesson/931b7fb3-5e77-458¢c-9
HpI/IMeHeHI/Ie 24 1 3b25fb556af7?backUrl=https://urok.a
g u/&token=00d3c187bded0129a346af
IpOU3BOHOU 6a9e375b1c38cf3d61632acf9035c32
https://lesson.edu.ru/my-
school/lesson/ebef844b-798b-4e58-8
Hurerpan u ero 9 f42275e2bdc6?backUrl=https://urok.a
MIPUMEHEHHS u/&token=00d3c187bded0129a346af
6a9e375b1c38cf3d61632acf9035c32
https://lesson.edu.ru/my-
school/lesson/f5203f17-256e-432b-a
Cucrembt 12 1 a78168a0eb77?backUrl=https://urok.
ypaBHeHI/Iﬁ ru/&token=00d3c187bded0129a346a

a6a9e375b1c38cf3d61632acf9035c3




Harypanbsubie u

6
IICJIBIC YHUCJIa
n https://lesson.edu.ru/my-
OBTOPCHHUC, school/lesson/6d41407e-83ba-445f-a
o0o0menue, 18 67c7d9e57bbc?backUrl=https://urok.
CHUCTEMAaTH3aLUs ru/&token=00d3c187bded0129a346a
SHAHMI a6a9e375b1c38cf3d61632acf9035c3
OBIIEE
KOJIMYECTBO 102
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