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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO AHAIHU3a»
0azoBoro ypoBHs it obydatomnuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPEeOOBaHW, NMPEABABIIEMBIX K MaTeMaTH4YeCKOMY OOpa3oBaHUIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIIEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCIIPCPLIBHOT'O
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS
JTUYHOCTH 00YyJarONUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajla MaTeMaTHMUECKOTO aHajIn3a» SBIISETCS OJHUM M3 Hauboiiee
3HaYMMBIX B MPOTpaMME CTapIieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBaeT
WHCTPYMEHTAIBbHYIO 0a3y /sl HM3y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIIICHHE YYalluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJalirecs OBJIaJeBalOT YHUBEPCAIbHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOopast GopMyIHpyeT CBOM AOCTIKEHHS B MaTeMaTHUeCKoi (opme.

Kypc anre6pbl 1 Haya MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIAZICHUSI 3aKOHAMH (HU3UKH, XWMHUHU, OWOJOTHH, TIOHNMAaHUS OCHOBHBIX TEHICHIINI
SKOHOMMKH M OOIIECTBEHHOU >KU3HHU, TIO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJIb30BaTh UX B MOBCEIHEBHON kU3HU. B TOXeE
BpeMsl OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKU CTPOTMMHU MAaTeMAaTHUYECKUMHU KOHCTPYKLIHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb YTBEPXKACHUS,
WCIIOJIb30BaTh 0000IIEHNEe W KOHKPETH3aIMio, a0CTparipoBaHWE W aHAJIOTHIO, (opmMupyer
KpeaTHUBHOE U KPUTHYECKOE MbIlLIeHHe. B xone u3ydenus anreOpbl M Hayall MaTEMaTUYECKOTO
aHaJlM3a B CTapIlIei HIKOJIE yJalllhecs IMOJIy4aloT HOBBIM OIBIT pElleHUs MPUKIATHBIX 3a7ad,
CaMOCTOSITEJILBHOTO ~ TOCTPOEHHUS MaTeMAaTHYeCKHMX MOJeNed  peallbHbIX CHUTyalluil
UHTEPIpETAllMM  TOJYYEHHBIX pELICHUM, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJIe, HAyKe U B HMCKYCCTBE, C BBIJAIOIIMMUCA MaTeMaTUYECKUMU
OTKPBITHSIMU U UX aBTOPaMH.

Kypc oOnanaer 3HaYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHBI MaTepuai, CoCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak © dYepe3 cnenupuky ydeOHOM JesATeNbHOCTH, TpeOyrolmeld CcaMOCTOsITENbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIBHOW KOHIIGHTpAllMM BHUMAaHUST M OTBETCTBEHHOCTH 32
MIOJIy4YEHHBIN pe3ynbTarT.

B ocHoBe meronuku oOyueHHs anrebpe M HayalaM MaTeMaTH4eCKOTO aHallu3a JISKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa v Hayajga MaTeMaTUYECKOIO aHAIM3a» BKJIIOYAET CIEAYIOIne
coJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna u BbluMcieHus», «OyHKuMH u TpapuKuy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTH4eckoro aHanuza», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE cofepkKaTeabHO-METOIMYECKUE JIMHUM H3y4aroTcs Ha MPOTSHDKEHUM JBYX JIeT
oOy4yeHHs: B cTapllel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HAChIIAsCh
HOBBIMH TeMaMH U pasfenamu. JIaHHBIH Kypc SBIS€TCS HWHTETPATHUBHBIM, MOCKOJIbKY
oObenuHsieT B cede cojep)KaHue HECKOJbKUX MAaTeMaTH4eCKUX JUCHMIUIMH: anredpa,



TPUTOHOMETPHS, MATEMATUUYECKUM aHAIIU3, TEOPHUSI MHOKECTB U Ap. [1o Mepe Toro kak yuaniuecs
OBJIaZICBAIOT BCE OoJiee MMIMPOKMM MaTEMaTHUECKUM amIaparoM, y HHX MOCIEI0BaTeIbHO
(dopMupyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYaIlu¥, MPUMEHITh 3HAHUs, MOJIydeHHBIE B Kypce «AsredOpa M Havajga MaTEeMaTHYEeCKOTO
aHaIM3a», JUIsl PEIIeHUs] CaMOCTOSITENIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadyd, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMYeCKass  JUHMS — «YHucma W BBIUMCIIGHHS» — 3aBepIlaeT
(dbopMupoBaHHE HABBIKOB HCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOpOe OBUIO HAa4YaTto B
OCHOBHOI 1iKkojyie. B crapuieil mkose ocoboe BHUMaHUE yaensiercd (GOpMUPOBAHUIO MPOUYHBIX
BBIYUCIIUTEIIBHBIX HABBIKOB, BKJIIOYAIONIUX B C€OS HCIOJIB30BAHHME DPA3IUYHBIX (POpPM 3arucu
NEHUCTBUTENFHOTO 4YHCJIa, YMEHHUE palMOHAJIBHO BBITIONHATh JCHCTBUS C HHUMH, JeNaTh
MPUKUJIKY, OIICHUBATh pe3ynbTrar. OOydarommuecss TMOJIy4aloT HaBBIKM TPHOIHKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C YHMCIaMU, 3alUMCAaHHBIMU B CTaHIApPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YHCIIOBBIX BHIPAXKCHUH.

Jlunusa «YpaBHEHHUST M HEPABEHCTBA» peATU3yeTCs Ha MPOTSHKEHWU BCEro OOYy4YeHHs B
CTapuiel mIKoJie, TMOCKOJIbKY B KaXJIOM pas3feie MporpaMMbl NPEAYyCMOTPEHO pEelIeHHe
COOTBETCTBYIOIINX 3aa4. OOyuaronuecs: OBIaJIeBaOT PA3IMYHBIMA METOJIAMHU PELICHUS LIETIbIX,
paInMoHAIBHBIX, UPPAIMOHAIBHBIX, MTOKA3aTEIbHBIX, JJOTAPU(OMHUIECKIX U TPUTOHOMETPHIECKUX
ypaBHEHUM, HEPABEHCTB M MX CUCTeM. [lomydeHHbIe YMEHUS WCIIOIB3YIOTCS TIPH UCCIIEIOBAHUN
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJIBIINX W HAaUMEHBININX 3HaYeHUN GyHKIUU. JlaHHAs comepikaTesbHas JTMHUS BKIIIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHMOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPDAKECHHUM, a TakkKe
BBIPKEHUH, COJepKalluX cTerneHu u Jjorapumbl. brarogaps u3ydeHuio aireOpanueckoro
MaTepuasa MPOUCXOAUT JaibHeHllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopMamMu, IpeICTaBICHHUs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE UHCTPYMEHTHI Ul PEUICHHs IPAKTUUECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HarJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenbHo-mMeToanueckas JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KAaKOM-TO CMBICIE 3ala€T MOCIEI0BaTEIbHOCTD
W3ydeHuss Marepuana. V3yueHue CTenmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUIMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aJad U3 APYruX Y4eOHBIX MPEIMETOB M PEANbHON >KM3HM TECHO CBS3aHO KaK C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBHCHUMOCTH MEXIY
pa3NMYHBIMU BEJTHMYMHAMH, HCCIEIOBATh IMOJTY4YeHHbIE (YHKIUU, CTPOUTh HUX TpaduKH.
Marepuan 3TOH cOAEp)KATEIBbHOM JIMHUM HAlEJIeH Ha pPAa3BUTHUE YMEHHMM M HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBHUCHMOCTHM MEXKAY BEIMYMHAMH B  pa3iuyHOM  (opmMme:
aHAIMTUYEeCKOM, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIIEHHI0O W KOHKPETU3AllUH,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana maTeMaTHYeCKOTrO aHaIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJaromuMcs, Y
KOTOPBIX MOSBISETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH rpauku GyHKIUH, OTIPEIeNITh UX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BRIYUCIATh Momaan Guryp u oObEMBI Tel, HAXOIUTh



CKOPOCTM U YCKOpPEHHs IpoueccoB. JlaHHas copaep)kaTreiabHas JUHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHMSI MAaTEMaTHUYECKUX MOJENEH peallbHbIX CHUTyalul, HaX0XIACHUS
HAaWIY4llIero pEelIeHUs B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHUYECKOTO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHPOBAHUIO YMEHHUI pPacro3HABaTh
MIPOSIBJIEHUSI 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaAKT O
BBIJAIOIIMXCSl pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTeMaTUKU Kak HayKM, U HX
aBTOpax.

CopepxarenpbHo-MeTOANYECKasE TUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHbBIE ITPEICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W MpeararoT Haubojee YHUBEPCATbHBIN SI3bIK, 00bEeINHSAIOMNI
BCE pa3lenbl MaTeMaTHMKd M €€ TNPUIOKEHHH, OHM CBS3BIBAIOT pa3Hble MaTeMaTUYECKUE
JUCUMIUIMHBL B eauHoe 1enoe. [loaToMy Ba)KHO JaTh BO3MOXKHOCTH IIKOJIBHUKY HOHHMMATH
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kxypce «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTeMaTHYECKOr0 MOJEINPOBAHUS, KOTOpble MpU3BaHbl C(HOPMUPOBATH HABBIKM TOCTPOEHUS
MoJieNiel peasbHbIX CUTYallul, UCCIEOBAaHUS 3TUX MOJENIel ¢ TIOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M HMHTEPHpETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIJIETEHBbl B KaXK/IbIil M3 pa3[esioB IMPOrpaMMBbI, MOCKOJbKY BECh MaTepHall Kypca IIHPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yyaiigecsi — pa3BUBalOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, KCIOJb30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETH3UPOBATh MPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS MPHUKIAJHBIX 337ad OpPraHu3yeTcsl B
IpoLecce U3y4eHus Bcex TeM Kypca «Anredpa v Havaja MaTeMaTHYecKOro aHaInu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM niaHe Ha U3ydeHHUe Kypca aireOpbl M Hayaja MaTeMaTHYeCcKOro aHajin3a Ha 6a30BOM

ypOBHE OTBOJMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Heaeno B 11 kimacce, Bcero 3a /iBa
rojaa ooyuenus — 170 gacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSITUYHBIE JPOOH, MPOIEHTHI, OECKOHEYHBIC
nepuoAnYeckue  apoobu. ApudMeTuueckwe Ornepandd ¢ PalMOHATBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUd. [Ipumenenue apoOeii M TPOIEHTOB ISl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUN U PEAIBHOU KU3HH.

JleiicTBuTenpHble yncia. PanmoHallbHble W MppalMOHAIBHBIE YMClIa. ApUPMETHUECKHE
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, MPAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokasareneM. CranpapTHas ¢opma 3amucu JACUCTBUTEIHHOTO YHCIIA.
Wcnonb3oBanue mnoaxondmie ¢opmbl 3amMcud  JEHCTBUTENBHBIX 4YHMCEN JJIs  pelleHus
MPaKTUYECKUX 337a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHON crTeneHu. JleficTBus ¢ apupmeTHuecKuMu
KOpPHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC, apKTaHTEHC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pellleHHMEe HepaBeHCTBAa. MeTon
WHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Peurenne nppanioHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaT€MATHYECKHX 3aJad W 3aja4d u3
Pa3IMYHbIX 00J1aCTel HAYKU U peanbHON )KU3HU.

DyYyHKUUM U TPaPUKH

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpatHbie GyHKITUN.

OO6nacTh omnpeneneHuss © MHOKeCTBO 3HaueHud ¢yHkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIUs ¢ HaTypaJbHBIM M LENbIM MoKazareiem. EE cBolicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0H CTEIICHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHMs  IOCIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa O€CKOHEYHO YOBIBaroOIIeH reoMeTpUYeCcKON MPOrpecCcHy.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonap30BaHWEe MPOTpecCHM sl PElICHUs] pealbHBIX 3aJad
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoXecTBamu. Juarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs pPEeajbHBbIX IPOLECCOB W SBJICHUH, IIpU
pelIeHnH 3a1a4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Crenenb ¢ pallMOHAIBHBIM MOKa3areneM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JIOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBa

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapu(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPKALINX CTENIEHH C pallMOHAIbHBIM [OKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHUHW. PemieHue npuKIaaHbIX 3a7a4 C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMaTHYECKUX 3ajad U
3a/1a4y U3 pa3INYHbIX 00JIaCTel HAYKH U PEATbHOM KU3HHU.

DyHKUUM U TPaPUKH

Oyukrusa.  [lepuomuveckue  GyHkumu. [IpoMexyTkum  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenpHas u norapudmuueckas GpyHKIUU, X CBOICTBA U IpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A7 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Ucnonb3oBanue rpapukoB (QyHKIUI Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PELUICHUH 33/1a4 U3 APYrUX Y4eOHBIX MPEIMETOB U PEaIbHOM KU3HU.

Havana maTteMaTH4ecKoro aHajimsa

HenpepriBHbie ¢yHKIME. MeTo 1 HHTEPBAJIOB /7Sl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii u GU3NIECKUI CMBICI IPOU3BOIHOM.

[IpousBonHbie 3MeMeHTapHBIX GyHKIHMH. DOPMYNIBl HAXO0XKACHUS MPOU3BOJHON CyMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUHA.

[IpumeHenre TpoOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBIIETo 3HaYeHUs1 (YHKLUU Ha OTPE3Ke.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO DPELIEHUS B IPUKIIAJHBIX
3ajjauax, JAJs OINpeJieNIeHUs] CKOPOCTH Mpoliecca, 3aJaHHOT0 (GOpMYIOi UK rpauKoM.

IlepBooOpa3nas. Tabnuua nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii M (¢u3MUecKuil cMbICi. BbluncieHue HMHTErpasia 1o
¢dbopmyne Hetorona—JleiiOHuma.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpeamera «MaremaTHKay TOJDKHO OOecCIeurBaTh JOCTHKEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHMUsA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS IMPOrpaMMbl Y4eOHOro mpeaMera «MaTeMaTHKa»
XApaKTEPU3YIOTCS:

I'paxxraHCKO€ BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKU OOYy4Yarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOIrO OOIIEecTBa, MPEACTABICHUEM O MaTeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHH, Npolenyp TIpa)xJaHCKOro o0IecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U HAa3HAYCHUEM.

[TarpnoTHyeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOAIIEMY POCCHMCKOM MaTE€MaTHKH, L€HHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JTOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrOo Hapoda; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAyKU U JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKIJIAJla B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLUIEHWEM K  MHpPY, BKIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHMsSI NIPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
310pOBOro U Oe3omacHoro o0pasza »KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (u3nueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, IIPHU 3aHSTUAX CIIOPTUBHO-03A0POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYZIy, OCO3HaHUEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K Pa3IMYHBIM
cdepam mpodeccHoHaIbHON JIEATENHOCTH, CBS3aHHBIM C MAaTeMaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHUEM COBEpIaTh OCO3HAHHBIN BbIOOP Oyaymieil mpodeccun u pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHUIO B
pEeLICHUH IPAKTUYECKUX 3a7a4 MAaTEMaTU4YECKOM HAIPAaBICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHHUS COIMAIBHO-
JKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW U COLMAIBHOWU Cpefbl, OCO3HAaHUEM



r00abHOTO  XapakTepa  OSKOJIOTMYECKHX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTU4YEeCKUX 3HAHWUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMAaTUKA W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBISATH IIPOCKTHYIO M  HCCIEAOBATENIbCKYIO JIEATEIBHOCTD
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMBbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pPe2YlamUeHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecnewusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCTIe008ameNbCKUX onepayutl, yMeHuti pabomams ¢ uHgopmayuet).

BazoBrnie mornueckne eiCTBU:

®BLISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKUM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMpPEIECICHUS MOHSITUM;
yCTaHaBIUBAaTh CYIIECTBEHHbIN MPU3HAK KJIacCU(PUKAIIMKN, OCHOBAHUS JUIsl 00001eHus
Y CPaBHEHMsI, KpUTEPUHU TPOBOJIMMOTO aHAIN3a;

® BOCIIPUHUMATh, (OPMYIHpPOBAaTH U NPEOOPA30OBBIBATH CYXKACHHS: YTBEpAUTEIbHbIE U
OoTpulaTeNIbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BLISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U MPOTHUBOpEUns B (hakTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/yiaraTh KPUTEPUU [UIS BBISABIICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JleNlaTh BBIBOJIBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HHAYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIIOUEHUH 0 aHAJIOTHH;

® [I[POBOJIUTH CAMOCTOSITENILHO JIOKAa3aTeNIbCTBA MATEMAaTUUECKUX YTBEPKICHUH (IIpsIMbIe U
OT TMPOTUBHOTO), BBICTpaMBaTh ApPryMEHTAIMIO, MPUBOAWTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BHIOMpATh CIOCOO pemieHus ydyeOHO# 3amaunM (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeCTBUS:

®IICMIOJIb30BaTh  BOMPOCHl  KaK  HCCIENOBAaTENbCKMM  WHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTUBOpEUHe, MpobiaeMy, yCcTaHAaBIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® [IPOBOJIUTH CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Ay 0ObEKTaMH, SIBICHUSMU, TIPOIIECCAMH,



® CAaMOCTOATENBHO (POPMYIUPOBATH OOOOIIEHHUS U BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, MCCIIEOBAaHMS, OLEHUBATh JOCTOBEPHOCTh IMOJYYCHHBIX PE3yJbTATOB,
BBIBOJIOB U 000OIIEHHIA;

® IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIABUIATh MPEATIOJIOKEHHS O
€r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmarueii:

® BEISIBIIAATE ACPUIIMTH HHPOPMAITUH, TaHHBIX, HEOOXOMMBIX JUISI OTBETA HA BOIIPOC U IS
peleHus 3a/1a9u;

e BEIOMpATh HMH(POPMANMIO W3 HWCTOYHUKOB PA3IMYHBIX THIIOB, AaHAIU3WPOBATH,
CUCTEeMATH3UPOBATh U HMHTEPIPETHPOBATH WH(OOPMAIUIO PA3IUYHBIX BUJIOB U (POpPM
MIPEICTaBIICHHS,

® CTPYKTYpUpOBaTh  HMH(MOpMAIMIO, TPEACTaBIsATh €€ B pa3iuyHbIX  (Popmax,
WJUTIOCTPUPOBATH TpaudecKH;

® OIICHMBATh HAJEKHOCTh HMH(POPMAIMM IO CaMOCTOSITETBHO CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBHBIX HABLIKOB 00YUaAOUUXCHL.

Ob6uenue:

® BOCIIPHHUMATh U (OPMYJTUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHUSAMH U IICIISAMU
OOIIeHMs; SCHO, TOYHO, I'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y pelIeHHs 3aauld, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

®B X0Ji¢ OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKTAEMOMN TEMBI, MPOOJIEMHI,
pelmiaeMoil  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha TIOUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXJACHHUAMHM JPYrHMX YYaCTHHKOB JMAJora,
0OHapY)KHMBATh Pa3JInuMe U CXOJCTBO MO3UIINI; B KOPPEKTHOH Popme popmymupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

® [IPE/ICTaBJIATh PE3yJNbTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTA, UCCIIEOBAHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlud U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHUYeCTBO:

® [IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYATbHOU pabOTHI IpU
pelieHny y4eOHbIX 3a[a4; MPUHUMATh 11eJb COBMECTHOM AESITeIbHOCTH, TIAHUPOBATh
OpraHHU3aII0 COBMECTHOW paboThl, pacmpelneisiTh BUIbI padOT, JOTOBapUBATHCA,
o0OcyXJaTh mporiece U pe3yinbTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

® y4aCTBOBATh B I'PYMIOBLIX (hopMax paboThl (0OCYkIeHUs, OOMEH MHEHHi, «MO3TOBBIE
HITYPMb» M HHBIC); BBINOJIHATH CBOIO YacTh pabOThl U KOOPIAMHHPOBATH CBOH
JEUCTBUS C IPYTMMH YWiIEHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAAa B 00U
MPOJIYKT MO KPUTEPHUsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.

3) Vuusepcanvhoie pecynamuenvle oeticmaus, 0becneuusarom Gopmuposanue CMoiCilo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzarusi:

COCTaBIATH IUIAH, aNTOPUTM DEHICHHS 3a/Jadd, BHIOMpATh CrOCO0 perieHus ¢ y4€ToM
MMEIOIIUXCSA PEeCypCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAaIIUH.



CaMOKOHTpOJIb:

® BIIa/ICTh HaBBIKAMHU MTO3HABATEIBHOM peIeKCcuu Kak 0CO3HAHUS COBEPIIIAEMBIX JACHCTBHIA
Y MBICIHUTENBHBIX MPOIECCOB, WX PE3YJbTATOB; BIAACTh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCa U PE3yJIbTaTa PEUICHUS MAaTEMAaTUYECKON 3a/1auu;

® IPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEUICHUM 3aJa4Hd, BHOCUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAlJIEHHBIX
OIINOOK, BBISIBIICHHBIX TPYTHOCTECH;

® OIICHMBATh COOTBETCTBHE pE3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATh IPHYHHBI
JOCTHDKCHHSI WM HEJOCTIDKCHHS PEe3YJbTaTOB JESITEIBHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI

OcBoeHne yueOHOTO Kypca «Anredpa W Hadala MaTEeMaTUYECKOrOo aHajlu3a» Ha YPOBHE
cpeaHero oouero oopa3zoBaHMs JOKHO OOECHEUMBATH JIOCTHKEHUE CIEIYIOIINUX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB!

10 KJIACC

Yucia u BBIYUCTICHUSA

OnepupoBaTh HNOHATHAMM: PALUOHAIBHOE M JEHCTBUTENIBHOE YUCIO, OOBIKHOBEHHAs U
JeCATUYHAs ApO0b, MPOLICHTHI.

BbimonHATe apudpmeTHyeckue ONepaluud C PAUOHAIBHBIMU M JEHCTBUTEIbHBIMU
YHUCIAMHU.

BbImonHATe npuOAMKEHHBIE BBIYMCICHMS, HUCIOJB3Ys IMpaBUiIa OKpPYIJIEHUS, JeNaTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUH.

OnepupoBaTh HNOHATHAMHU: CTEHEHb C LEJBIM MOKa3aTeleM; CTaHJapTHas (opMma 3alucH
NeWCTBUTENILHOTO YHCIIA, KOPEHb HATYpalbHOM CTENEHH; MCII0JIb30BaTh MOAXOJAILYI0 (OopMy
3aIUCH JICHCTBUTENBHBIX YUCEN JJIs PELICHUs IPAKTHUECKUX 3a7ay U NPEICTABICHUS JaHHbIX.

OnepupoBaTb MOHATUAMHU: CHHYC, KOCHHYC M TaHIMEHC IPOU3BOJIBHOIO  YIJIa;
UCIOJIb30BATh 3aIIUCh IPOU3BOJIBHOIO YIJla uepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (PYHKLINU.

YpaBHeHUs] M HEPABEHCTBA

OmnepupoBaTh MOHATHSIMHU: TOKJECTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JI0€, pallMOHAILHOE,
UppaloHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHE;

BeimonHaTe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPDAKEHMH W pelaTh
TPUTOHOMETPUUECKHE YPAaBHEHMSL.

BeinonHATe npeoOpazoBaHMsl LEIbIX, PAMOHAIBHBIX U MPPALMOHANBHBIX BBIPAKECHUN U
pelaTh OCHOBHBIE THIIbI LIEJbIX, PALIHOHAIBHBIX U UPPALlMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUsS M HEPAaBEHCTBA JUISl pellIeHUs MaTeMaTHYeCKUX 3ajad U 3a7ad U3
pa3nuyHbIX 00JacTell HAyKU U pPeanbHOM KU3HHU.

MojenupoBaTh peajibHble CHTyalldd Ha S3bIKE aireOpbl, COCTABIIATH BBIPAKEHMS,
ypaBHEHHUs, HEpPaBEHCTBAa [0 YCIOBHIO 3aJlaud, MCCIEJOBaTh IOCTPOEHHBIE MOJAEIH C
HCIOJIb30BAHUEM allllapara ajareopsl.

DyYyHKUUH U TPaPUKHU

OmnepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3a1aHus PYHKIMH, 007IacCTh ONpeeIeHUs
Y MHOXXECTBO 3HaYeHUN (PYHKIUH, rpaduK GyHKIHUH, B3AUMHO OOpaTHbIE (PYHKIIHH.



OnepupoBaTh MOHATUSMH: UYETHOCTh W HEYETHOCTh (YHKUUH, HYIH (QYHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduki PyHKIMIA U1 PELICHUs ypaBHEHUH.

Crtpouth u yuTaTh rpadukn JTUHEHHOW (YHKIMH, KBAaApaTHYHOW (DYHKLIMHU, CTEIICHHOMN
(YHKIIMY C LENBIM MTOKa3aTeNIeM.

Ncnonb3oBath rpaduku GYHKIUN UIS MCCICIOBAaHUS IMPOILECCOB M 3aBUCHMOCTEH TpU
peleHnn 3a1ad U3 JPYruxX y4eOHBIX NMPEIMETOB M PeaIbHOW JKHM3HM; BBIPAXATh (HOpMYIaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Havyana maTemaTu4eckoro anajamnsa

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apu(METHUECKass U TeOMETpHYecKas
MIPOrPECCUHN.

OnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIAsl T€OMETPUYECKasl MPOTPECCHs], CyMMa
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3aaBath MOCJIENOBATEIBHOCTH PA3IMUYHBIMU CIOCOOAMH.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBLHOCTEH U MPOTPECCUil Ui PEIIeHUs pealibHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHI: MHOXECTBO, OTI€paIlK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar /sl OMMCaHUs pealibHbIX MPOIECCOB
U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUAMU: OINPe/IeTICHUE, TEOPEMA, CIEACTBUE, T0KA3aTENbCTBO.

11 KJIACC

Yucia 1 BBIYUCICHUSA

OnepupoBaTh MOHATHAMH: HATypaJlbHOE, LEJI0€ YHCIIO; HCIHOJIb30BaTh IPU3HAKU
JEIUMOCTH LIEJIBIX YUCEIN, PA3JI0KEHUE YNCIIa HA MPOCThIE MHOXKUTEIM 7Sl PELICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHATIBHBIM MOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM YKcia, JECATUYHbIE U HATYpallbHbIE TOTapU(PMBL.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTEMEHU s MpPeoOpa3oBaHUsS BBIPAKEHUN; OIEPUPOBATH
MOHATUAMM: ITIOKA3aTeJIbHOE YpaBHEHUWE U  HEPABEHCTBO; peliaTb OCHOBHBIE  THIIbI
MOKa3aTeIbHbIX YPABHEHHUI U HEPABEHCTB.

BoimonuaTe npeoOpa3oBaHMs BBIPAKEHUN, COJAEpXKAIIMX JOrapudMmbl; OMEpUpPOBATH
MOHATHAMH: JIoTapU(MUUYECKOE YypaBHEHHE M HEPABEHCTBO, pEIIaTh OCHOBHBIE THIIBI
Jorapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB.

Haxonuth penieHust mpoCcTeNIInX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUSMU: CUCTEMA JIMHEWHBIX YPABHEHHUM M €€ pEelleHUE; UCIIOIb30BATh
CUCTEMY JINHEUHBIX YPaBHEHHM JIJIs1 PEIICHUs MPAKTUUECKUX 3a/1a4.

Haxonutp pemienus mpocTemmnx CUCTEM U COBOKYITHOCTEM palMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHHUS,
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI MO YCIOBHIO 33/1a4H, UCCIIE0BATh MOCTPOECHHBIE MOJIENH C
WCIOJIb30BaHMEM ammapara anreopsl.

DyHKUUH U TPaPUKHU



OnepupoBaTh MOHATHUSAMH: TMEpUOAMYECKas (QYHKIUSA, MPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH 3KCTpeMyMa (YHKIWH, HauOOJbIIee ¥ HAaUMEHbIIee 3HaYeHHs (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX IS UCCIe0BaHUs (QYHKINH, 3alaHHON TpapuKoM.

OnepupoBaTb  MOHATHSAMHU:  TIpadUKd  [OKAa3aTelIbHOH,  JorapudMuyeckoil o
TPUTOHOMETPUUECKUX (PYHKLMI; N300pakaTh UX HA KOOPJAMHATHON IUIOCKOCTU U HCIIOJIb30BAThH
JUIS PEILIEHUs] YpaBHEHUIN U HEPABEHCTB.

N3o0paxkaTh Ha KOOPIMHATHOW IUIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHHH U
HCI0JIb30BATh UX VI PEIIECHUS CUCTEMBI JIMHEHHBIX YPABHEHUH.

Hcnonw3oBare rpaduku (GYHKIUN A0 HCCIEIOBAHUS HPOIECCOB M 3aBHCUMOCTEH W3
JOPYTrUX y4eOHbIX JUCLUILIUH.

Havana MmaTeMaTH4eCKOro aHaJImn3a

OnepupoBaTb  MOHATHSAMHM:  HeENpepbiBHAs  (QYHKUMS;  NPOU3BOAHAS  (DyHKIUY;
UCII0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI MPOU3BOIHOM JUIsl pellIeHUs 3aau.

Haxonuts mpou3BOJHBIE AJIEMEHTApHBIX (PYHKIMM, BBIUUCISATH MPOU3BOJTHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonb3oBaTh MNpOU3BOAHYIO JJsl HUCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh H
AKCTPEMYMBI, IPUMEHSTH PE3yJAbTaThl UCCIIEIOBAHUS K IOCTPOEHHUIO I'PaKOB.

Hcnonb3oBaTh MpoU3BOAHYIO Ul HAXOXK/IEHUS HAWIYYILIEro pelieHHs] B MPHUKIAIHBIX, B
TOM YHCJIE COMAIbHO-DKOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMU: TepBooOpa3Has W MHTETpaN; MOHUMAaThb NEOMETPUYECKUN U
(buznyeckuit CMbICT UHTETpasa.

Haxonute nmepBooOpa3Hble 3JIEMEHTApHBIX (DYHKIHMI; BBIYUCIATH UHTErpai Mo (Gopmyie
Herorona—JleitOauma.

Pemare nmpuxiagHbele 3a7a4y, B TOM YHCJIE COLMAIbHO-?PKOHOMMUYECKOTO U (PU3HUECKOrO
XapakTepa, CpeICTBAMHU MaTEMAaTUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCTBa pallHOHAIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 1
WppanmonansHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. TpuroHoMeTpuyecKne 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmudeckue ypaBHEHHS 1 12
HEpaBEHCTBA
TpuronomeTprudeckre QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1
5 WHTerpan u ero npuMeHEHUsI 9
6 Cucremsbl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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