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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa M Hadajsa MaTeMaTHYECKOTO aHaIM3a»
6azoBoro ypoBHs g oOywaromuxcs 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CpelHEero oO0mero ooOpa3oBaHUs, C YIETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHMU, NPEABABISIEMBIX K MaTeMaTHYeCKOMYy OOpa3oBaHHIO, U
TpaguIMii poccuiickoro oOpa3oBanusi. Peanmzamms mnporpammbl  00eCIEUYMBAET OBJIAJCHHUE
KIIIOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIUMU OCHOBY JId CaMOpPa3BUTHA W HCIIPCPLIBHOI'O
o0pa3oBaHusi, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEILHOTO PAa3BHUTHUS
JTUYHOCTH 00YyJarOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTH4YecKOro aHallu3a» SBISETCS OJHUM M3 Haubolsee
3HAQYMMBIX B TMPOTPAMME CTapIICH IIKOJbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIeYHuBaAET
WHCTPYMEHTAIbHYIO 0a3y I U3YYSHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYyroil CTOPOHHI,
dbopmupyeT noruueckoe u abCTpaKTHOE MBIIUICHHWE YYallUXCS Ha YpPOBHE, HEOOXOJUMOM st
OCBOEHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH. B pamkax mgaHHOTO
Kypca ydyaluecss OBJAJCBAlOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOM HAyKH, KOTOpas
hopMyIupyeT CBOM JOCTIKEHHS B MaTEMaTHUIECKOH opMme.

Kypc anreOpsl ¥ Hayan MaTeMaTHYeCKOTO aHalM3a 3aKJIaJbIBa€T OCHOBY JIs YCHEIIHOTO
OBJIaJICHUS 3aKOHaMU (PU3UKU, XUMHUU, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHICHIIMH 3KOHOMUKHU U
0OLIECTBEHHOM KU3HU, MTO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX LIU(PPOBHIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCMOJb30BaTh MX B IMOBCEIHEBHOM JXM3HU. B ToXke Bpemsi OBajeHuE
aOCTpakTHBIMU U JIOTUYECKH CTPOTMMHU MaTE€MaTHMYECKUMU KOHCTPYKUHUSMH pPa3BUBAET yMEHUE
HaXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTh YTBEPKACHUSI, UCIIOJIB30BaTh 0000IIeH e
U KOHKpETH3allHio, abCTparupoBaHME U aHAJIOruio, (QOpPMHUpPYEeT KpEeaTHBHOE M KPUTHUECKOE
MbllieHHe. B xoze u3yueHus anreOpsl M Hayajdl MaTEeMaTHMYECKOTO aHaiu3a B CTapIiel IIKoJje
y4aniiecsi IoJIy4aloT HOBBIM OMBIT PelIeHUsl MPHUKIAJHBIX 3a]a4, CaMOCTOSTEILHOTO MOCTPOEHUS
MaTeMaTHYeCKUX MOJeNeld peajdbHbIX CUTyallMid W HMHTEpIpeTalud TMOJYYeHHbIX pPEelIeHUH,
3HAKOMSTCA C IPUMEpaMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKe U B UCKYCCTBE, C
BBIJAIOIIUMHUCA MaTEMaTHUYECKUMHU OTKPBITHUSIMH U UX aBTOPAMHU.

Kypc oGmamaer 3HaYMTENbHBIM BOCIIMTATEIBHBIM MOTEHIIMATIOM, KOTOPBIM peanu3yercs: Kak
yepe3 y4eOHBI Marepual, CIOCOOCTBYIONINI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U
yepe3 crneuuduky y4eOHOU IesTeNbHOCTH, TpeOYIoUIell CcaMOCTOATENbHOCTH, AaKKypaTHOCTH,
MPOJIOJKUTENFHON KOHIIEHTPALMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYSHHBIN Pe3yibTar.

B ocnoBe meroauku oOydeHuss anreOpe M HayajlaM MaTEeMaTHUYECKOTO aHalld3a JIEKUT
JeSITeNbHOCTHBIN MPUHIUI O0yUeHHUS.

Crpykrypa Kypca «Anrebpa ¥ Hadala MaTeMaTUYECKOTO aHAIN3a» BKIIIOUAET CIEAYIOLIUE
coJiep)KaTenbHO-MeTOquUecKue IuHUU: «Yucaa W BblYHCIEHUs», «DyHKIMH U Tpadukmy,
«YpaBHEHUS U HepaBeHCTBay», «Hauana Mmaremarnueckoro ananusa», «MHO)kecTBa U Joruka». Bece
OCHOBHBIE COAEPKATETFHO-METOANYECKUE INHUY U3YYalOTCs HA IPOTSHKEHUH IBYX JIeT 00y4eHUS B
CTapllel MIKOJIe, €CTECTBEHHO JIOMOJIHAS APYT Ipyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U
pasnenamu. J[aHHBIM Kypc SBIIS€TCS MHTETPaTHUBHBIM, MOCKOJIBbKY OOBEAUHSIET B cede coaepiKaHue
HECKOJIbKUX MAaTeMaTUYEeCKHX AUCIUIUIUH: aiaredpa, TPUTOHOMETPHS, MATEeMAaTUYECKUN aHalu3,
Teopuss MHOkecTB W Jp. [lo Mepe Toro kak ydamuecs OBJAJEBAIOT BCE OoJiee HIMPOKUM
MaTeMaTHYEeCKHUM aIllapaToM, y HUX MOCIeI0BATENEHO (JOPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTHh MAaTEMATHUUYECKYI0 MOJIENIb PEANbHOM CUTyalluu, MPUMEHSATh 3HAHUS, TIOJIyU€HHbBIE B Kypce
«AnreOpa M  Hayala MaTeMaTHYeCKOTO  aHaluu3a», [UIsl  pPEHIeHUS  CaMOCTOSTENLHO
chopMyTUPOBAHHON MaTEeMAaTUYECKOM 3a/1a4M, a 3aTeM UHTEPIIPETUPOBATH MMOJTYUEHHBIH PE3YIbTaT.
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ConepxaTenbHO-MeTOAMYECKast TUHUSA «Yucina ¥ BBIYUCICHUS» 3aBepiaeT (GOpMHPOBAHUE
HAaBBIKOB HCIIOJIb30BaHMs JIEUCTBUTENIBHBIX YMCEN, KOTOPOE OBLIO HAa4YaTo B OCHOBHOM IikoJie. B
cTapiieil IKojJe 0co0oe BHUMaHME yaenseTcs (OPMHUPOBAHUIO IMPOYHBIX BBIUYUCIUTEIBHBIX
HABBIKOB, BKITIOYAIOLINX B Ce0s1 UCMOIB30BaHUE PA3TMUHBIX (POPM 3amucu IEHCTBUTEIHHOTO YHCTIa,
YMEHHUE PAlMOHAIIBHO BBIMOJIHATH JCUCTBUS C HUMH, JACJATh NPHUKUIKY, OIEHUBATH PE3YJIbTAT.
OOyuaromuecs TMOJMY4YalOT HABBIKU MPUOJIMKEHHBIX BBIYMCIICHHUM, BBITIOJHEHHUS JIEUCTBUM C
YHUCIIaMHd, 3allMCAaHHBIMH B CTaHJAPTHOW (opme, HCIOIB30BaHUS MATEMAaTHYECKUX KOHCTAHT,
OIICHUBAHMSI YUCITIOBBIX BBIPAKCHHM.

Jlunusa «YpaBHEHUST U HEPABEHCTBA» PEATM3YETCS Ha MPOTSHKCHUM BCEro OOydeHUs B
CTapuiel IIKoJie, TOCKOJbKY B KaXJOM pasfeiie IporpaMMbl IPEIyCMOTPEHO pELIEHUE
COOTBETCTBYIOIIUX 3aja4. OOyuaroniyecs: OBIaJAE€BalOT Pa3jIMYHbBIMU METOJIaMU PELIEHUS ILIENbIX,
palMoOHANIBHBIX, UPPAMOHATIBHBIX, MOKA3aTENIbHBIX, JIOTAPU(PMUUYECKUX U TPUTOHOMETPHUECKHUX
YpaBHEHUM, HEPABEHCTB M UX cucTeM. [loyyueHHble yMEHUS MCHOJB3YIOTCS IPU HCCIEI0OBAaHUU
(GYHKIMI ¢ TOMOIIBIO MPOU3BOJHOM, pEIIeHHM NPUKIAIHBIX 3aJad U 3a/Ja4 Ha HAaXO0XJEHUE
HauOOJIBIINX M HAaWMEHBIIMX 3HaUYeHUM (QyHKIUU. [laHHas conepkarenbHas JWHUS BKIIOYAET B
ce0s Takxke GOpMUPOBAHME YMEHUMN BBIMOJIHATH pacuéThl 1Mo Gopmysam, npeoOpa3oBaHUs LETbIX,
palMoOHANIBHBIX, HPPAIMOHAIBHBIX M TPUTOHOMETPUUYECKHX BBIPAKCHHUM, a TAKXKE BBIPAKEHUH,
colepkallux crTerneHu U Jorapudmel. brmaromaps wu3ydeHuro anreOpanyeckoro marepuana
MIPOMCXOJUT AajibHEHIIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIIJIEHUS y4alluxcs,
(GbopMUPYIOTCS HABBIKM JEAYKTHBHBIX PACCYXJEHWUU, pabOThl C CHUMBOJBHBIMH (POpPMaMH,
MIpe/ICTaBJICHHUs] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Airedpa
npeniaraeT 3¢deKTUBHbIE UHCTPYMEHTHI JUISl PEIIeHUs MPAKTUYECKUX M ECTECTBEHHO-HAYyYHBIX
3aJ1a4, HarJIgIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JUHUS «DyHKIUM M TpaduKh» TECHO NEpPEeIyieTaeTcs C
JIPYTUMHU JTUHUSMHU Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE 33/1aéT MOCIEA0BATEIbHOCTh U3YUEHUS
Marepuana. V3ydeHue CTeneHHOM, IMOKa3aTeNbHOU, JIOTapUu(OMHUYECKOM M TPUTOHOMETPHYCCKHUX
(GyHKIMM, WX CBOWCTB M IpadHKOB, MCIOJIb30BaHWE (YHKUMHA JUId pelieHus 3ajady U3 JAPYrux
y4eOHBIX MPEIMETOB U PEabHOM MKU3HU TECHO CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAIIU30M, TaK U C
pelieHreM ypaBHEHHM U HepaBeHCTB. Ilpu 3Tom Gojbloe BHUMaHUE yaeseTcs: GOPMHUPOBAHUIO
YMEHHS BbIpaKaTh (POpPMYIaMH 3aBHCHUMOCTH MEXAY Pa3IMYHBIMH BEIUYMHAMHU, HCCIIEI0BATh
MOJIy4eHHbIe (PYHKIIUU, CTPOUTH UX Tpaduku. MaTepuan 3Toil coaepKaTelbHOM JIMHUN HAIEJIeH Ha
pa3BUTHE YMEHHMI M HABBIKOB, MO3BOJIAIOIIMX BBIpaXaThb 3aBUCHMOCTH MEXIy BEJIMYMHAMH B
pas3nuuHOi (opMe: aHATUTHUECKOHM, Trpaduueckoil u croBecHOW. Ero m3yuenue crnocoOCTByeT
Pa3BUTHUIO AJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOLICHHIO M KOHKPETH3aIUH,
MCIIOJIb30BAHUIO aHAJIOTHI.

CopepxarenpHasi nuHua «Hayana maTeMaTHYeCKOro aHaIM3a» IMO3BOJSET CYIIECTBEHHO
pacIIUpUTh KPyr KaKk MaTeMaTHYeCKHX, TaK W MPUKIAJHBIX 3a7ad, TOCTYMHBIX 00yJaromuMcs, y
KOTOPBIX MOSIBISIETCS BO3MOYKHOCTh MCCIIEIOBAaTh U CTPOUTH Tpaduku QYyHKIUH, ONpeneisTh UX
HauOOJbIINEe W HAMMEHbBIINE 3HAYEHUS, BBIUUCIATH IUIOMAnUd (GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOpeHMs mpoieccoB. JlaHHas cojaepxaTenbHasi JUHUA OTKPHIBAET HOBBIE
BO3MOKHOCTH TOCTPOEHUSI MAaTEMAaTHYECKUX MOJIENEeN peajbHBIX CHUTYallMi, HaX0XICHUS
HauWjy4yllero peleHus B MPUKIATHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMUYECKUX, 3a/ayax.
3HAaKOMCTBO C OCHOBAMHM MAaTEMaTHYEeCKOTO aHajh3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(hOpManbHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIIICHHUS, (OPMHUPOBAHUIO YMEHUN pacrno3HaBaTh
MPOSIBIICHUSI 3aKOHOB MaTeMAaTUKH B HayKe, T€XHUKE M HCKyccTBe. OOydarommuecs y3HAIOT O
BBIJIAIOLIUXCS PE3YJbTaTaX, MOJYUYEHHBIX B XOJ€ pa3BUTHS MATEMATUKU KaK HAyKH, U UX aBTOpax.

ConepxarenbHO-MeToAMYECKass JTUHUS «MHOXecTBa M JIOTUKa» B OCHOBHOM IIOCBSIIIEHA
3JIeMEHTaM TEOPUU MHOXKECTB. Te€OpEeTUKO-MHOKECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECH
KypC IIKOJLHOM MaTeMaTUKH U MpeAnaraloT Hanbosee YHUBEPCaIbHBINA S3bIK, 0OBEIUHSIIONINN BCe
pazzenbl MaTEMaTUKHU U €€ TPUIIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIe MATEMATUUYECKUE TUCIUILIINHBI B
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equHoe 1enoe. [losromy BaXXHO Jarb BO3MOYKHOCTb INKOJIBHUKY IIOHMMAaTh TEOPETUKO-
MHOY>XECTBEHHBIN S3bIK COBPEMEHHOM MaTeMAaTHKU M MCIIOJIb30BATh €r0 Ul BBIPAXKCHUS CBOMX
MBICJIEH.

B kypce «Anrebpa W Hayama MaTeMAaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTH4YeCKOTO MOJCIHPOBAHUSA, KOTOpPHIE IPU3BaHBI CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoOJIeNIell peaybHBIX CUTYAIlMid, WCCIICOBAHUS 3TUX MOJEJCH C MOMOMIBIO ammapara aireOpbl U
MAaTEeMaTHUYECKOr0 aHAIM3a U UHTEPIIPETALIUU IIOJIyYEHHBIX PE3yJIbTaTOB. Takue 3a1aHusl BIUIETCHBI
B Ka)XX/bIM U3 pa3JeloB MPOrPaMMBbl, IIOCKOJIBKY BECh MAaTepUall Kypca IIUPOKO HUCIIOIb3YETCs IS
peuieHus NpUKIaaHbIX 3a1ad. [Ipu pemneHnn peanbHbIX NIPAKTUYECKUX 3aa4 yJalluecss pa3BUBalOT
HaOJIIOIaTeIFHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BATh
aHaJIOTHI0, 000011aTh U KOHKPETU3UPOBATh MpodiieMy. [lesTenbHOCTh 0 (OPMUPOBAHUIO HABBIKOB
pelleHrs MPUKIaJHbIX 3ajad OpraHU3yeTcs B IPOIEcCe M3YUeHUs BCEeX TeM Kypca «Anredpa u
HayaJla MaTeMaTH4ECKOTO aHAIN3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

B ydyeOHOM miiaHe Ha W3y4YeHHE Kypca aiareOphl M Hadajdl MaTeMaTHYECKOTO aHaiu3a Ha
0a30BOM ypOBHE OTBOIUTCS 2 yaca B Henemo B 10 kimacce u 3 yaca B Henenro B 11 kiacce, Bcero 3a
nBa roga ooydenus — 170 yacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Ymncna v BbIYUCICHUS

Paumonansupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC IPOOH, MPOIEHTHI, OCCKOHEYHbBIC
nepuoAnYeckue  ApoOou.  ApudmeTuueckue  onepanud ¢ palMOHAJBHBIMU  YHUCJIaMH,
npeoOpa3oBaHUsl YHCIOBBIX BbIpaKeHHWH. [lpuMeHeHne napoOeil W TPOLEHTOB Ui PEHICHUs
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOU KU3HMU.

JlelicTBuTenbHBIE YHcla. PanyoHanbHble W MppalMOHATBHBIE 4YHcTa. ApudpmeTndeckue
omnepanuu C JEeHCTBUTENbHBIMU unciaamu. [IpuOnkE€HHbIE BBIYMCIIEHUS, NpaBUJIa OKPYTJIEHMS,
MIPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ nenbiM mokazareneM. CranmapTHas ¢dopma 3amucu JEHCTBUTEIHHOTO YHCIIA.
Hcnonb3oBanue noaxonasuieil GopMbl 3aIUCH AEUCTBUTENBHBIX YUCEIN JUISl pELICHUS] TPAKTHUECKUX
3a]1a4 U MPe/ICTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypaibHOU creneHu. [leiicTBus ¢ apudmMeTndecKUMH KOPHSIMU
HaTypaJbHOMN CTEIICHHU.

CuHyC, KOCHHYC M TaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa u TOXECTBEHHbIE TPEOOPA30BAHUSI.

[IpeoOpazoBaHue TPUTOHOMETPUYECKUX BBIpaXeHUH. OCHOBHBICE TPUTOHOMETPUUYECKHE
hopmyIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHrne HepaBeHcTBa. MeTo ] THTEPBAJIOB.

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanvoHanbHbIX YPaBHEHU U HEPABEHCTB.

Peurenne TpuroHoMeTpUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHUMH W HEPaBEHCTB K PELICHUIO MAaTEeMAaTHMYECKUX 3a/Jad M 3aJad W3
Pa3IMYHbBIX 00JaCTel HAYKH U PeaIbHOM JKU3HH.

DyHKUUM U TPAaPUKH

Oynkuus, crnocods! 3aganus pynkuuu. ['paduk Gynkinuu. Bzaumuo o6patHbie PyHKIUU.

Ob6nacTh ompeneneHuss U MHOXKeCTBO 3HaueHU ¢yHkiuu. Hymu ¢ynkuuu. I[Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

CrenenHas (QyHKUMA C HAaTypaJbHBIM W LIE€TbIM TOKa3aTeneM. EE cBoiicTBa u rpaduk.
CpoiicTBa u rpaduK KOpHS N-0H CTEIICHHU.

Tpuronomerpuyeckass OKPY)KHOCTb, OINpEAENCHHE TPUTOHOMETPUYECKHX (G YHKUIUN
YHUCJIOBOI'O apryMEHTA.

Hayana MmaTeMaTH4ecKOro aHaJm3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHMsl  mocienoBarenbHOCTed.  MOHOTOHHBIE
IIOCJIEJOBATEIBbHOCTH.

Apugpmernueckass M TeoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YObIBaroIeld TeoOMETpPUYECKON MpPOrpecCHH.
@dopmyrna CIOXKHBIX IMPOLEHTOB. lcronb3oBaHME NPOrpeccMU AJIs PELIEHUS pealbHBIX 3aaady
MPUKIIQJHOTO XapakTepa.

MHo:xecTBAa M JIOTHKA



MHoxecTBO, omnepanuud Haj MHoxecTBaMu. [uarpammbl Ditnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO anmapara JUisi ONHCAHUS PEaJbHBIX MPOLECCOB W SBJIEHUW, IPH
pENICHNH 337249 U3 IPYTUX yIeOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Ymncna v BbIYMCICHUS

HarypaneHbie u nensie yncia. [Ipu3Haky AeIMMOCTH LENIbIX YHCEIL.
CreneHb ¢ pallMOHATIBHBIM MOKa3aTeneM. CBOMCTBA CTETICHH.
Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHUs] M HEPABEHCTBA

[IpeoGpa3oBaHue BbIpaKEHUH, COIEpPKALUX JOrapu(MBbI.

[IpeobpazoBaHue BhIpaKEHUN, COIEPKAIINX CTEIIEHU C PAIIMOHATLHBIM TIOKA3aTEIEM.

[IpuMepsr TPUTOHOMETPUIECKUX HEPABEHCTB.

[TokazaTenbHbIE ypaBHEHUS U1 HEPABEHCTBA.

JlorapudmMudeckue ypaBHEHHsI 1 HEPaBEHCTBA.

CucteMbl JUMHEWHBIX ypaBHEHUW. PelieHue NPUKIAIHBIX 3a7ad C MOMONIIBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHATBHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a1a4 U 3a]a4
W3 Pa3JIMYHbIX 00JIaCTel HAYKU U PEATbHOM KU3HH.

DOyHKUUM U rpaduKu

Oynkmus. [lepuoandeckue pyakuun. [IpoMexyTkn MOHOTOHHOCTH (PyHKIMH. MakCHUMYyMBbI
1 MUHUMYMBbI QyHkunu. Hanbosnpiiee 1 HauMeHbllee 3Ha4eHne (PyHKIIUU Ha IPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenpHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpadUKHU.

Hcnonb3oBanue rpadukoB QpyHKIUI 1715 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpagukoB GYHKIUI 8 HCCIENOBAaHUS IPOLIECCOB U 3aBHCHUMOCTEH,
KOTOpbI€ BOHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX IPEIMETOB U pealbHON KU3HMU.

Hauyaja MaTeMaTH4YecKOro anajan3a

HenpepsiBHble QpyHKIMH. MeTOI HHTEPBAJIOB ISl PELICHUS] HEPABEHCTB.

[MpousBoanas Gpynkuuu. ['eomerpudeckuii 1 GU3MIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe drMeMEHTApHBIX (QYHKIMHA. DOpMyNbl HaXOXICHUS MPOU3BOJHON CYMMBI,
MPOM3BENICHUS  YACTHOTO (DYHKITHIA.

[IpuMeHeHre MPOU3BOJHONW K HCCIEAOBAaHHIO (PYHKIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxneHne HanOoJIbIIEero ¥ HAMMEHBIIEro 3HaueHNs (PYHKIUN Ha OTpPe3Ke.

[TpuMeHeHure MPON3BOAHON [UI HAX0XKICHHS HAWITYUIIETo peIIeHus] B IPUKIIaIHBIX 33/1a4aXx,
JUIsL OTIpENIENIEHUs] CKOPOCTH Ipoliecca, 3alaHHOr0 GopMyIIoi Ui rpadukom.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

WuTerpan, ero reoMmeTpuueckuii U pu3nueckuit cMpici. Beruncienne uHterpana no gopmyse
Herorona—IJleliOHuna.



IIJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydebOHOro mnpeamera «MaTemaTHKa» JOJDKHO OOeCleYnBaTh JOCTH)KEHHE Ha
YpOBHE cpeaHero ooOuiero oOpa3oBaHMs CIHEAYIOIIMX JIMYHOCTHBIX, METAlpPEIMETHBIX U
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHUS NPOTPpaMMbl y4eOHOro mpemmera «MareMaTukay
XapaKTepU3yIOTCS:

I'paxxmaHckO€e BOCIIUTaHHUE:

chOPMUPOBAHHOCTBIO  TPAXKIAAHCKOW  TO3MIIMK  OOy4yalomIerocss KakK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTrO OOIIECTBA, MPEACTABICHHUEM O MaTeMaTHYECKUX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUW, TPOLEAYp TpakJaHCKOTO oOIecTBa
(BBIOOPBI, OMPOCHI M TIp.), YMEHHEM B3aUMOJICUCTBOBATH C COIMAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

[TarproTHyeckoe BocnUTaHUE:

c(OpPMUPOBAHHOCTBHIO POCCUNCKON I'pa)KAAHCKOW MJIEHTUYHOCTH, YBAXXEHHS K MPOILIOMY U
HACTOSIIIEMY POCCHICKOM MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHUEM K JTOCTHXKEHHSIM POCCHUUCKHUX
MAaTE€MaTUKOB W POCCUHUCKOM MaTEMAaTUYECKOW IIKOJbI, K MCIOJIb30BAaHUIO 3THX JOCTHUKEHHI B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHMS:

OCO3HAaHUEM  JIYXOBHBIX IIEHHOCTEH POCCHMCKOTO  Hapoaa, CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOIO CO3HAHUs, 3TUYECKOTO IOBEACHMS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM
JOCTMKEHUT HAyKW W JACSITEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

OCTEeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIFOYasi 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEIICHWH, PACCYXIACHHH; BOCIPUMMYHMBOCTBIO K MAaTEMaTHYECKHM acIleKTam
pa3IMYHBIX BUJOB UCKYCCTBA.

®OHU3NIYECKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS NMPUMEHITh MaTEMaTHYCCKHUE 3HAHUSA B MHTEpPECaxX 3JI0POBOTO
u Oe3omacHOro o6pa3a KHU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO (3I0pOBOE
MUTaHUe, cOANIAaHCUPOBAHHBIN PEXXUM 3aHITUNA U OTAbIXA, pEryiaspHas (usnueckas akKTUBHOCTBD);
(bM3UYECKOTO COBEPIICHCTBOBAHUS, IIPU 3aHATHUAX CIIOPTUBHO-03/I0POBHUTEIILHON ACSITEIBHOCTHIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYIY, OCO3HAaHHEM IICHHOCTH TPYIOIIOOMS; MHTEPECOM K pPa3IUuYHBbIM
chepam mnpodhecCHOHATBHON ACSITEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOH M €€ TNPHIIOKCHUSMU,
YMEHHMEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oymyied mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTeMaTHYecKOMY OOpa3OBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKON HaIlPaBJIECHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHHE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKON KYIbTYPhl, MOHUMAHHEM BIIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HAa COCTOSHUE MPUPOJHOM M COLMAIBHOM CpeAbl, OCO3HAHHEM
rI100aTBFHOTO XapaKTepa dKOJOTHYECKUX MPoOIeM; OpUeHTaIMe Ha TPUMEHEHHE MaTeMaTHIeCKUX
3HAHWUN JJIs pelIeHHs 3a/1a4 B 00JIacTH OKpYKaloIel cpebl, MIaHUPOBAHUS MMOCTYIIKOB U OLICHKH
MX BO3MOXHBIX IOCIIEIACTBUM ISl OKPYKAOLIEN CPE/IbI.

LlerHOCTH Hay4HOTO MO3HAHUS:



Cc(OPMHUPOBAHHOCTBIO  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW NPAKTHKH, MOHMMAaHHEM MaTEeMaTUYECKOH HAayKH Kak C(epsl
YEJIOBEYECKOM JEATEIbHOCTH, ITAlOB €€ PAa3sBUTHUS M 3HAYUMOCTH Ul Pa3BUTHUS LIMBUIIN3ALNY;
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKM M MAaTEMAaTHYECKOW KYJIbTYpOH Kak CpeACTBOM IIO3HAHUS MHUPA;
TFOTOBHOCTBIO OCYILIECTBIIITh IPOCKTHYIO M UCCIIEN0BATENIBCKYIO AEATEIBHOCTh MHANBUAYAIbHO U B

rpyIIe.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pPe3yIbTaThl OCBOCHHS IMPOTPAMMBbl Y4eOHOTrO mpeaMmera «MareMaTukay
XapaKTepU3YIOTCS ~ OBJIQJICHUEM  YHUBEPCAIBHBIMH  HO3HABAMEIbHbIMU oelicmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OEUCMBUSAMU,  VHUBEPCANbHLIMU — pPe2VIAMUEHbIMU
oeticmeusamu.

1) Vuueepcanvuvie nosmasamenwvhvle oeticmsus, obecneuusarom Gopmuposanue 06A306blxX
KOCHUMUBHBIX NPOYEcco8 odyuarouuxcsa (oceoenue Memooo8 NOZHAHUS OKPYHCaAowe20 Mupad;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBsie tornueckue AencTBUS:

® BBIABIATE W XapaKTePU30BaTh CYIMICCTBCHHBIC MPH3HAKA MaTEMaTHUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXIy TOHATHUAMH; (OPMYIUPOBATH OINpPEACICHUS TOHSATH;
YCTaHABIIMBATh CYIIESCTBEHHBIA NMPU3HAK KJIaCCU(HUKAIIMK, OCHOBAHUS JUTSI 00OOIICHHS H
CpaBHEHHSI, KpUTEPHH TTPOBOIMMOTO aHAIIN3A,

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPeoOPa30BBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpuLaTeNbHbIE, €AMHUYHbIC, YaCTHBIE U OOIIHE; YCIOBHBIE;

® BBIABIATH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHns B (akTax,
NAHHBIX, HAONIONEHUSAX U YTBEPKICHUSAX; TMpeAjaraTb KpPUTEPUM [UIS BBISABICHUS
3aKOHOMEPHOCTEN U MIPOTUBOPEUMH;

e JlelaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aK/IIOUYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITEIHHO JOKA3aTeNIbCTBA MATEMATHUYECKUX YTBEPXKJIECHUN (IpsiMble U
OT IPOTUBHOTO), BBHICTPAWBATh ApTYMEHTAIIMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI;

e BbIOMpaTh cHocod pemieHuss y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoJiee MOAXOIAUINN ¢ y4ETOM CaMOCTOSITEIbHO BBIACICHHBIX
KPUTEPHUEB).

bazoBblie uccnenoBarensckue AeMCTBUS:

®  ICIIOJIb30BATh BOIPOCHI KaK UCCIIEIOBATEIbCKUI HHCTPYMEHT MO3HAHUS; OPMYIUPOBATH
BOIPOCHI, (PUKCHUPYIOIIME TPOTUBOpPEUHE, TIPOOIEMy, YCTaHABIMBATh HICKOMOE M JTAHHOE,
(hopMHpOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

® TMPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIA  OSKCIIEPUMEHT, HCCIEIOBaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKoro oO0BeKTa, SBJICHHUSA, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MKy 00bEKTaMH, SBICHUSMU, MPOIIECCAMU;

®  CaMOCTOATENHHO (HOPMYTUPOBATH 000OIIEHUSI U BBIBOJIBI MO pPe3yabTaTaM MPOBEIEHHOTO
HaOMIOJICHUS, HUCCIIEJOBaHMS, OLIEHUBATh JOCTOBEPHOCTh TMOJIYYEHHBIX pE3YIbTATOB,
BBIBOJIOB U 00O0OIIIEHHIA;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCa, a TAKXKE BBIIBUTATH MPEANOIIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ unpopmanueit:

® BBIABIATH JeUIUTHI HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETA HA BOMPOC H IS
pelIeHus 3a/1a4H;



BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB pPA3IMYHBIX THIOB, AaHAJIM3HPOBATH,
CHCTEMAaTH3HpPOBAaTh W HUHTEPIPETHPOBATH MH(POPMAIUIO DPA3TUYHBIX BUAOB U (QOpM
MIPEICTABICHHUS;

CTPYKTYpUpOBaTh  MH(POpPMALMIO, TPEACTABIATH €€ B  pPasIUYHBIX  (Qopmax,
WLTIOCTPUPOBATH I'PahuiecKu;

OLICHUBATh HAA&KHOCTh HMH(POPMALMK TIO CaMOCTOSITETBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vnuueepcanvnvie KOMMYHUKAmMUGHblE Oelicmaus, 00ecneyusaiom chopmuposanHocms
COYUANBLHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo01enune:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXICHHS B COOTBETCTBUU C YCIOBUAMM M ILEISAMU
oOlIeHMs; SICHO, TOYHO, I'PaMOTHO BBIp@KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, /JaBaTh IMOSCHEHUS MO XOJy peIlleHus 3aJaud, KOMMEHTHPOBAaTh
MIOJTy4EHHBIN pe3ynbTar;

B X0Jie 00CY)X/IeHHUs 3aJjaBaTh BOINPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl, MPOOIEMBI,
pelaeMoit 3a1a4n, BbICKa3bIBaTh WJEU, HalleJICHHbIE HA MOMCK PEIIEHHUs; COMOCTABIAThH
CBOM CYXICHHUS C CYKIACHHUSIMHU JPYTUX YYaCTHUKOB JIUanora, oOHapy>KuBaTh pazindue u
CXOACTBO TO3MIMHA; B KOPPEeKTHOM Qopme GopMyIupoBaTh pasHOIJIACHSA, CBOU
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yNbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, HUCCIEeIOBaHUS, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4ETOM 3a7ay Mpe3eHTaluu U
0COOEHHOCTEHN ayTUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAILHOW pabOTHI MPHU
pemeHNH y4eOHBIX 3a7ad; MPUHUMAThH IIE1h COBMECTHOH NESTEIbHOCTH, TUIAHUPOBATH
OpraHu3alii0 COBMECTHOW paboThI, pacnpenensTh BUABI pPadOT, JOTOBApPHBATHCS,
00CYyX/1aTh MPOIIECC U PE3yNIbTAT paOdOThI; 0000IIaTh MHEHUS! HECKOJIBKHX JTFOJCH;
y4acTBOBaTh B T'PYNIOBBIX (opMax paboThl (0OCYXaeHHS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U WHBIC); BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JCHCTBUS C
JIPYrUMH 4YJICHAMH KOMaHJIbl; OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

3) Vuueepcanvhvie pezynsamuenvle Oeticmeusi, obecneuusaiom Gopmuposanue CMvlCIO8bIX
VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanusi:

COCTaBIIATh IIJIaH, alNTOPUTM pEIICHUS 3a/Jayd, BbIOMpaTh CHOCOO pelieHdus ¢ y4&€Tom
UMEIOILIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM HH(OpMALIHH.

CaMOKOHTPOJIb:

BJIa/IeTh HAaBBIKAMU MO3HABATENbHOM pedieKcun Kak 0CO3HAHMs COBEpPIIAeMbIX JIeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, MX PEe3yJbTaTOB; BJaJeTh CIHOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U PE3YNIbTATa PEIIEHUS MAaTEMATUYECKOM 3a/1a4H;

MIPEIBUJIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH DPELIEHUU 3aJaud, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yibTaTa IEIM U YCJIOBUSAM, OOBSCHATH IPUUHHBI
JOCTH)KEHUS WM HEIOCTUKEHUS pe3yabTaToOB JIEATeNbHOCTH, HAXOUTh OIIMOKY, JaBaTh
OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI



OcBoenue ydeOHOro Kypca «Anredpa W Hadalla MaTeMaTHYeCKOrO aHaIM3a» Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUS JOJKHO OOECIEUMBATH JOCTHKCHHE CIEAYIOMIMX IMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB!

10 KJIACC

Yucia 1 BbIYMCIEHUS

OmnepupoBaTh TOHSATHSIMHU: PAIMOHAIBHOE M JCHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs H
JeCATUYHAs APOOb, MPOLIEHTEHI.

BeimoumHaTh apudmMeTnyeckue onepamnuy ¢ pauOHATLHBIMHU B ICHCTBUTEILHBIMH YHCIIAMHU.

BemonsaaTe npuOnMKEHHBIE BBIUMCICHHS, WCIOJB3YyS NpaBUia OKPYIJICHHS, MeaThb
MIPUKHUIKY U OTICHKY Pe3y/IbTaTa BEIYMCIICHUN.

OmnepupoBaTh MOHITUSMHU: CTENEHb C LENBIM ITOKa3aTelieM; CTaHAapTHas ¢Gopma 3arucu
JEWCTBUTENFHOTO YHCJAa, KOPEHb HATYpaJbHOW CTENEHHW; HCIOJB30BaTh IMOAXOISIIYI0 (HopMy
3aIUCH JICHCTBUTENBHBIX YUCEI JIJIsl pEIICHHs TPAKTHYECKHX 3a/1a4 U MTPECTaBICHHS JaHHBIX.

OmnepupoBaTh MOHATHSIMHU: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJBHOTO YIJa; UCIOIB30BAThH
3aIUCh MPOU3BOJIBHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (DYHKITHH.

YpaBHeHHUsI U HEPABEHCTBA

OmnepupoBaTh TOHSATHSIMH: TOXIECTBO, ypaBHEHHE, HEPAaBEHCTBO; IEJ0E€, PAIMOHAIBHOE,
MppanroHAFHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE YPAaBHEHHE;

BeimoyHATE  TpeoOpa3oBaHUS ~ TPUTOHOMETPHUYECKHX  BBIPQKCHHA W pemiarh
TPUTOHOMETPHUYECKHIE YPaBHEHHSI.

BeImonHATE mpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX W UPPANMOHAIBHBIX BBIPAKCHUH H
peaTh OCHOBHBIC THITHI LIEJIBIX, PAIMOHATBHBIX H UPPAIIHOHALHBIX YPAaBHEHHUI U HEPABCHCTB.

[TpuMeHsTH ypaBHEHUS M HEPABEHCTBA JUIS PEIICHHUS MaTeMaTHYSCKHX 3ajad W 3ajad u3
pa3IMYHBIX 00JIacTel HAYKU U PEATbHON KU3HH.

MoenupoBaTh pealibHbIe CUTYAllMU Ha SI3bIKE AJITeOphl, COCTABIATh BRIPAKCHUS, YPaBHCHHUS,
HEPaBEHCTBA 10 YCJIOBHIO 3a/lauyd, HCCIEN0BaTh IOCTPOCHHBIE MOJICIHA C HWCIOJIb30BAHUEM
ammapara ajireOpebl.

DOyHKUUM U TPAaPUKH

OnepupoBaTh MOHATHIMU: (PYHKIHS, CIOCOOBI 33aaHusi (DYHKIMH, 00JaCTh OTPEACICHUS U
MHOYECTBO 3HaueHUU QYyHKIIWHU, rpaduK QyHKIMH, B3aUMHO 00paTHBIC (PYHKIIUH.

OnepupoBaTh MOHATUSAMH: YETHOCTh U HEUETHOCTh (DYHKIMU, HYIH (QYHKIHUHU, TIPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatk rpaduiki PyHKIMIA 111 PEIICHUsT YPaBHCHUH.

Ctpouth W uuTaTh TrpadUKd JUHCHHOW (YHKIMU, KBAJPATUYHON (YHKIUHU, CTCTICHHOM
(GYHKIIMY C LIETBIM IMOKA3aTeIeM.

Hcnonw3oBark Tpadguku (YHKIMHA JUIS MCCIICOBAHUS TPOIIECCOB W 3aBHUCHMOCTEH IPHU
pelieHUH 3a1a4 W3 JAPYrHX Y4YeOHBIX MPEIMETOB M PeallbHOW KU3HH, BBIPAXKATh (OpMYJIaMu
3aBHUCHUMOCTH MEX]Ty BETUYUHAMHU.

Havyana maTeMaTH4ecKoro anajim3a

OnepupoBaTh TOHSTUSMH: TOCIEAOBATEIBHOCTh, apuPMeTHUecKass M TeoMeTpHhuecKas
MIPOTPECCHUHU.

OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOILIAsi T€OMETpHYECKass MpOrpeccus, cyMMma
0ecKOHEeUHO yOBIBAIOLIEH reOMEeTpUYECKOil porpeccuu.

3aaBath MOCIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCTIEN0BATEIBHOCTEHN U MIPOTPECCUi AJIsl PElIeHUs] peabHBIX 3a7a4
MIPUKIIATHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBath MOHATUSAMH: MHOXECTBO, OTIEPAIH HAJ MHOKECTBAMH.
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Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIliapar sl ONKCAHUs PEAbHBIX IPOLECCOB U
SIBJICHUH, TIPU PELLIEHUH 33/1a4 U3 APYruX y4eOHBIX IIPEIMETOB.
OmnepupoBaTh NOHATUSAMHU: OIPEAEICHUE, TEOPEMA, CIIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucsia 1 BBIYUCIEHUS

OrnepupoBaTh MOHATHIMH: HAaTYpaJIbHOE, 1IEJI0€ YUCIIO; UCIIOIB30BATh MPU3HAKHU JIETUMOCTH
LIETIBIX YHCEJI, PA3JIOKCHHUE YKCIia HA TPOCThIE MHOXKUTEIH IS PEIICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENIEHb C PAllMOHATBHBIM TIOKA3aTEIIEM.

OrnepupoBaTh MOHATHAMU: JorapudM YKciia, JECITUIHBIC U HATypaIbHBIC JIOTapU(PMBI.

YpaBHeHusI 1 HEPaBEeHCTBA

[IpuMeHsTH CBOMCTBA CTETIEHU IS TPEe0oOpPa30BaHUs BBIPAXKEHUHN; ONIEPUPOBATH MTOHATUSIMU:
MOKa3aTeIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THUIIBI MOKA3aTEIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

BreimonHsaTe  mpeoOpa3oBaHUs  BBIPAXKEHWH, COJAEpXKAIIMX JOrapudMbl; OIEPUPOBATH
MOHATUSAMH: JIOTapu(PMHUYECKOE YpaBHEHHWE W HEPaBEHCTBO, pEIIaTh OCHOBHBIC  THIIbI
Jorapu(PMUIECKUX YpaBHEHUN U HEPABEHCTB.

Haxonuth perieHus mpoCcTeUmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH M €€ pElIeHHE; MCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUM JIJIS1 PEIICHUS MPAKTHUYECKUX 3a/1a4.

HaxomuTe pemieHus mpoCcTEeHIIMX CUCTEM M COBOKYMHOCTEW pallMOHAJbHBIX YPABHEHUH U
HEPaBEHCTB.

MonennpoBaTh peajbHble CUTYallUU Ha SI3bIKE alreOpbl, COCTABIISATH BbIPAaXKEHHUS, YPABHEHUS,
HEpaBeHCTBA M CHUCTEMbl IO YCIOBHUIO 3aJlaud, UCCIEIOBAaTh IOCTPOCHHBIE MOJEIU C
MCI0JIb30BAaHMEM ammapara anreopsl.

DyHKUUM U rpaduKu

OnepupoBarh NOHATUAMU: TIepuoandecKas QyHKIHUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKH 3KcTpeMyMa (GyHKIMH, HauOoJblllee U HauMEHblIee 3HaueHUs QyHKIHMH HA MPOMEXKYTKE;
WCII0JIb30BaTh UX VIS UcciaenoBaHusl GYyHKIMH, 3aJaHHOU IrpaduKoM.

OnepupoBatb MOHSTHSIMHU: rpaduxu MOKa3aTEeNIbHOMH, Jorapu@pMuIecKoin u
TPUTOHOMETpHYECKUX (GYHKIHMI; n300paxaTh UX Ha KOOPIMHATHOW IJIOCKOCTH U HCIOJIb30BATh
JUIS PEIlIeHUs YPaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAWHATHON MIIOCKOCTU rpaMKu JTMHEHHBIX YPaBHEHHUI U UCIIOJIb30BaTh
WX JUISl pEIICHUS CUCTEMbl TUHEHHBIX ypaBHEHUH.

Hcnonb3oBath rpaduku QyHKIUN A UCCIeI0BaHUs MIPOLIECCOB U 3aBUCUMOCTEN U3 IPYTrux
y4eOHBIX TUCIUIUIHH.

Hauana maTeMaTH4ecKoro anajim3a

OnepupoBaTh MOHATUSMH: HEMpepbiBHAS (YHKIIUS; MPOU3BOAHAS (DYHKIIMHU; MCIOIB30BATh
reOMEeTPUUECKUN U GPU3UUYECKUN CMBICI MMPOU3BOAHOM JUTS peIIeHUs 3a/1a4.

Haxonuth mnpou3BOAHBIE SIEMEHTAPHBIX (YHKIUN, BBIYUCIATH TPOU3BOAHBIE CYMMBI,
MPOU3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh MPOU3BOIHYIO ISl HCCIAEA0OBaHUS (DYHKIIUU HA MOHOTOHHOCTD U OKCTPEMYMBI,
MIPUMEHSTH PE3yAbTaThl UCCIETOBAHUS K IOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOU3BOAHYIO JIsi HAXOXKJACHUSI HAWTYUYILIEro PEIIeHUs B IPUKIAJHbIX, B TOM
YHUCJIE COLMATBbHO-IKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATUSMHU: TEepBOOOpa3Has M HWHTErpai; MOHUMAaTh TEOMETPHUYECKHA U
(buznyecKuit CMBICT HHTETpAIA.

Haxonuts mepBooOpa3Hble dlIeMEHTapHbIX (DYHKIHIA; BBIYUCIATH HHTETpall 1Mo GopMmymne
Herorona—Jleiioawna.
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Pemate MNPUKJIAAHBIC 3ada4v, B TOM YHCJIC COHHAIIBHO-3KOHOMHUYCCKOTO U (bHSI/I‘-IeCKOI‘O
XapakTepa, CpeaACTBAMU MATEMATUYCCKOTO aHaJIM3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posrIe)
w/n HanmeHnoBaHue pa3aesioB U TeM NPOrpaMMbI Beero KOHTpﬁOJILHLIe HpaKTﬁnqecmle 06pa3oBaTeNLHbIE
padoTsbI padoThbI pecypebi
MHoOkecTBa pallMOHAJIBHBIX U JE€HCTBUTEIBHBIX
1 yyucen. PanmoHanbHbIe ypaBHEHHS U 14 1 PolI
HEpaBEHCTBA
2 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 POl
MoKasaresiem
3 Apudmernyeckuil KOpeHb N—O CTETEHH. 18 1 PolI
HppanmonanbHble ypaBHEHHUS! U HEPABEHCTBA
4 @opMyIIbl TPUTOHOMETPHH. 29 1 PolI
TpuroHomeTpryeckue ypaBHEHHUs
PolI
5 [TocnenoBaTeIbHOCTH M IPOTPECCUH 5
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 3 1 POII
3HaHUUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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11 KJIACC

KosnyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posrwie)
w/n HanmenoBaHue pa3iesioB U TeM NPOrpaMMbl Beero KOHTpﬁOJIbeIe HpaKTﬁI/I‘{eCKI/Ie 06pa3oBaTeILHbIe
padoThI padoThbI pecypesl
CremneHb C pallMOHATIBHBIM TMOKa3aTeJIeM. PO
1 [TokazarenpHas pynkius. [lokazarenbHbie 12 1
ypaBHEHHUS U HEPABEHCTBA
2 Jlorapudmuueckas ¢pysnkmus. Jlorapupmudeckue 12 1 PolI
ypaBHEHUS U HEPABEHCTBA
3 Tpuronomerpruyeckue GyHKINU U UX TpadUKH. 9 1 POl
TpuronomeTpuueckre HepaBEeHCTBA
. POII
4 [TpousBonas. [Ipumenenne mpou3BoOIHOM 24 2
5 HHTerpan u ero npuMeHeHUs 9 =
6 Cucrembl ypaBHCHHUI 12 1 =
7 HarypanbsHbie u 11e51b1e yrciia 6 POII
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL 18 1 POIII
3HaHUUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7 0
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