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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Havala MaTeMaTHYECKOTO aHAIH3a»
npopmwisHOTO ypoBHA Uit oOydarommxcs 10 —11 kjmaccoB paspaboTaHa Ha OCHOBE
@denepanbHOr0  rocylapcTBEHHOIO — 00pa30oBaTeNbHOIO  CTaHAApPTa  CPEAHEro  oOIuero
oOpa3oBaHusi, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TNPEABABISIEMbIX K
MaTeMaTHYeCKOMY O0Opa3oBaHWIO, W TPAIUIUN pPOCCHICKOr0 oOpa3oBaHus. Peanm3arus
porpamMmaI o0ecreynBaeT OBJIAACHUC KIIFOUYCBBIMHU KOMIICTCHUUAMU, COCTABIIAIOIINMHA OCHOBY
JUIs  CaMOpa3BUTHS U  HENPEpbIBHOIO 0Opa30BaHMs, LEIOCTHOCTh OOLIEKYJIbTYPHOTO,
JMYHOCTHOTO Y NT03HABATEIbHOI'O PA3BUTHUS JINYHOCTU O0YyUarOIUXCA.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJBI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIICYHBAET
MHCTPYMEHTAJbHYIO 0a3y s HM3y4YEeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C ApPYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIIJICHUE Y4YallluXcsi Ha YpPOBHE,
HEO0XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca yJamiuecs OBJIaJeBal0T YHUBEPCAIBLHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpast GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH hopme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOTO aHalM3a 3aKJa/(bIBA€T OCHOBY JUISl YCIICIIHOTO
OBJIQJICHUSI 3aKOHAMHM (U3UKU, XHMUH, OWOJIOTHUM, TOHMMAHUS OCHOBHBIX TEHJEHIMN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX MU(POBBIX
U KOMITBPIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIIOJIb30BaTh MX B IOBCETHEBHOM XM3HH. B Toxe
BpeMs OBJIa/IeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMH MaTeMaTHYECKUMH KOHCTPYKLMSIMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IleHne M KOHKpETH3aluio, abCcTparupoBaHHWE W aHAJOrHio, (GopMHUpYET
KpPEaTHBHOE M KPUTHUYECKOE MBIIUICHHE. B X0/1e n3ydeHus anreOpsl U Hadall MaTeEMaTHIeCKOTro
aHaju3a B CTaplleil 1IKojie ydaluecs MOJy4aroT HOBBIM ONBIT PEHICHUs NMPUKIATHBIX 3a]ad,
CaMOCTOSITENIBHOTO ~ TIOCTPOEHUS ~ MaTeMaTU4YeCKMX MOJENed pealbHbIX CUTyaluid u
UHTEPIpPETAlNK  TIONYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B TPUPOJE, HayKe M B HMCKYCCTBE, C BBINAIONIMMHUCS MaTEeMATHYCCKHIMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHHMTATENIBHBIM IMOTEHIIMATIOM, KOTOPBIH peaau3yeTcs
KaK yepe3 yd4eOHbI MaTepuai, CIoCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
TaKk ®W 4epe3 crnenupuKky ydeOHOH JAESITEIbHOCTH, TpeOyromel CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIIBHOW KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MOJIyYEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHaln3a JISKUT
JeSITeTHHOCTHBIN MPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHAJIM3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTelbHO-METOAuYecKue JUHUU: «Yucrna u BblUMcHeHus», «DyHKIUM U TpaduKuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTn4eckoro aHanausza», «MHOXKECTBA U JOTHKay.
Bce ocHOBHBIE cOAep)KaTEIbHO-METOJUUECKUE JMHUM HM3Y4aloTCs HAa NPOTSHKEHUM ABYX JIET
o0y4yeHHsI B cTapuieil HIKOJe, eCTECTBEHHO IOMOJHSIS APYT Jpyra M IOCTENEHHO HACHIIIAsCh
HOBBIMM TEMaMHU M pa3aenamu. JIaHHBI Kypc SBJISIETCS HMHTEIPAaTHBHBIM, IOCKOJIBKY
o0bemuHAET B cebe coaepkaHWE HECKOJBKHX MaTeMaTHYeCKUX JTUCIUIUIMH: anredpa,



TPUTOHOMETPHS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U J1p. [1o Mepe Toro kak yuyamniuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKHMM MATEeMATHUYECKUM allllaparoM, y HHUX TOCIEeI0BATEIIEHO
dbopMUpYyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb PEaTbHOM
CUTyalluu, MPUMEHITh 3HaHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYeCKOW 3ajgadd, a
3aTeM MHTEPIPETUPOBATH MOJYUCHHBINA PE3YIIbTAT.

ConepxxarenpHo-MeTOAMUECKass  JuHUS  «Yucnma W BBIYMCIICHUS»  3aBEpIIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAyaTo B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3amucu
JNEUCTBUTENIPHOTO YHCJA, YMEHHE pAIMOHAJIILHO BBIMIOJHATH JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHHBaTh pe3yiabTar. OOyuaromuecs TMOJNy4aloT HAaBBIKM MHPUOIIKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YWCIAMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jluans «YpaBHEHUS W HEPABCHCTBA» PEAM3YeTCs HAa TPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IMOCKOJbKY B KaXJOM pas3lelie IMporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOy4daromuecs OBlIaaeBaloT Pa3IMuYHbBIMA METOIaMHU PEIIECHUS 1IeIbIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
ypaBHEHUH, HEPABEHCTB M UX CUCTEeM. [loyueHHbIe YMEHUS UCIIONB3YIOTCS MIPU MCCIICIOBAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHBITUX 3HaYeHUi GyHKiuu. [laHHas comep)karenbHasi TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHHUH BBINOJNHATH pacuéTel mo (opmynaM, HpeodpazoBaHUs
LEJIBbIX, PaIlMOHAIBHBIX, HPPAlMOHATIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKke
BBIpQXEHHH, COJAEp)KAIIMX CTENeHUu W Jorapudmbl. braromaps m3ydeHHo anredpandeckoro
MaTepuaina MPOUCXOIUT JalbHEeNIee pa3BUTHE alTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIIICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QppeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs TPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.

ConepkarenbHO-MeToIuuecKass TUHUS «DYHKIIUKA U TpadUKU» TECHO TEPEIUIeTaeTcs C
JPYTUMHU JIMHUSIMU Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3a1aéT TOCIe0BATEIHHOCTD
U3ydeHHUs Marepuana. lV3ydeHWe CTeNeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKUIUN, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUIUN s
pelIeHsT 3a/lady U3 JPYrux Y4eOHBIX MPEIMETOB W PEATbHOW JKM3HH TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM OombImoe
BHUMaHUE yJensieTcs (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMOJTY4YCHHbIE (DYHKIHH, CTPOUTh UX TpaduKH.
Marepuan »To coAepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHE YMEHHH W HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOMICHHIO W  KOHKPETHU3alluH,
HCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenbHas nuHusA «Hadama maTeMaTHyecKkoro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MAaTEeMaTHIECKUX, TaK U MPUKIATHBIX 33124, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX MOSIBISIETCSI BO3MOKHOCTH UCCIIEIOBATh U CTPOUTH Tpaduku (YHKIUH, OTPEACISATh UX
HauOOoJbIIME U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IO Guryp u oObEMBI Tel, HaXOIUTh



CKOPOCTM M YCKOPEHHs NpouLeccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHMSI MaTEMaTHMUECKUX MOJEIEH pealbHbIX CHUTyallui, HaXO0)KIEeHUs
HAaWIy4llero penleHusl B NPUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
IIPOSIBJIEHUS] 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromuecs y3HaIT O
BBIIAIOIMXCS] pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAayKd, M HX
aBTOpax.

CopnepxaTenbHO-METOANYECKAs JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIICHA
AJIEMEHTaM TEOPUHU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMNI
BCE pasleibl MaTeMATHKM U €€ IPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKHE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BaXkHO nIaTh BO3MOXHOCTb IIKOJBHUKY IIOHMMAThb
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIHOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hauaja MaTeMaTHYECKOTO aHaIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NPHU3BaHbl CHOPMUPOBATH HABBIKU IMOCTPOEHUS
MoOJIeJIe peallbHbIX CUTYyallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO anmapara ajareopbl u
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbl M3 DPa3fesioB IIPOrpaMMBbl, IOCKOJIBKY BECh MaTepual Kypca LIMPOKO
WCIIOJIB3YETCS U1 pEeLICHUs TPUKIAIHBIX 3a1ad. [Ipy peniennn peanbHbIX IPAKTUYECKHUX 3a1ad
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTh,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCHOJIb30BaTh aHAJIOTHIO, 0000IIAaTh M KOHKPETHU3UPOBATH MpoOIEMYy.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MNPHUKIATHBIX 337ad OpraHusyercs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauala MaTeMaTHYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM mniaHe Ha W3ydyeHHE Kypca anreOpsl M Hayall MaTeMaTHYeCKOro aHalu3a Ha
npouIbHOM ypoBHE OTBOAUTCS 3 yaca B Heaenmto B 10 kiacce u 3 yaca B Hezento B 11 kmacce,
BCETO 3a JiBa roja ooyuenus — 204 gaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BLIYUCICHUA

Panuonanenele uncna. OOBIKHOBEHHbIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omnepanuMM ¢ palUOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U peallbHOW KU3HHU.

JelicTBuTenpHble yKcaa. PanvoHanbHble W MppalMOHaNbHbBIE uucia. Apudmernueckue
ornepauuu ¢ AeHCTBUTEIbHBIMU uuciamMu. [IpuOnukxEHHble BBIYUCICHUS, IPAaBUJIa OKPYIJICHNUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nenbiM nokazareneMm. CrannmaptHas Gopma 3almucH JeHCTBUTENBFHOTO YHCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amMcu  JEHCTBUTENbHBIX 4YHCEN JJI  pPEeLIeHUs
IIPAKTUYECKUX 3a7a4 U NPEACTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmernaeckumu
KOPHSIMH HAaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCUHYC M TaHI€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOTO apryMeEHTA.

YpaBHeHUs! M HEpaBEHCTBA

ToxnecTBa U TOKIECTBEHHbIE Pe0Opa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKUE
bopMyIBL.

VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAIlMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenue uppalvoHaabHbIX YPABHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MATEMAaTHMYECKUX 3a/1ad WM 3a/1a4d W3
pa3INYHBIX 00J1acTe HAyKU U peabHON )KU3HH.

DOyHKIUH U rpaduku

@yHK1M, criocoOsl 3ananus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HAKOMOCTOSAHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHass (yHKIMS C HaTypaJbHbIM M LI€JbIM Moka3zareneM. EE cBoiicTBa U rpaduxk.
CgoiicTBa 1 rpaduK KOpHS N-0if CTETICHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJIEICHHE TPUTOHOMETPUUYECKUX (DYHKIUN
YHCJIOBOI'O apryMEHTA.

Havana maTeMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHusl  IociefoBareabHOCTE.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW MPOTrpPEecCHH.
@opmyna CIOXKHBIX IPOLEHTOB. Mcrnonp3oBaHWe MPOTPECCHM NI PEIICHUS PEAJIbHBIX 3a1ad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA



MHoxkecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O arlfapara Jjisi OMHCAHUS peajbHBIX MPOLECCOB M SIBICHUM, MpH
pellIeHnH 3a1a4 U3 IPYTuX y4eOHBIX MMPEIMETOB.

Onpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

Harypanbnsle u nensie yucna. [Ipu3Haku qeMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areneM. CBONWCTBA CTEIICHH.

Jlorapudm umcna. [lecaTndnble U HaTypaJIbHbIE JOrapHUPMBbI.

YpaBHeHusI 1 HEPaBEeHCTBA

[TpeoOpa3oBanue BEIpaKEHUMN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMOHAIBHBIM IIOKA3aTEIEM.

ITprMepel TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl IMHEHHBIX ypaBHEHMH. PemieHue NpuKIazHbIX 3a1ad C MOMOLIBIO CUCTEMBI
JUHENHBIX YpaBHEHUMH.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U peabHOM KU3HU.

DOyHKIUH U rpauKu

Oyukuus.  [lepuoguueckue  ¢ynkuuu. IIpoMexXyTkn  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMbl (QyHKIuU. HaunOonbliee ¥ HauMeHbllee 3HaueHHWE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

[ToxazarenbHast u gorapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHU I U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTremMaTH4ecKoro aHajaim3a

HenpepriBable pyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuyueckuii 1 GU3NUECKU CMBICT IPOU3BOTHOM.

[TpousBosiHbIE ArIeMEHTAPHBIX (QYHKIMA. DOPMYIbI HaXOXKAECHUS MPOU3BOIHON CYMMBI,
MIPOU3BEIEHUS U YaCTHOTO (PYHKUIUH.

[TpyMeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero 1 HAMMEHbIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

[IpuMeHeHre NPOU3BOMHOM M HAaxXOXKACHWS HAWIY4IIEro PEUIeHWs B IPHUKIAIHBIX
3aja4ax, ISl ONpeiesIeHHs] CKOPOCTHU Mpolecca, 3aJaHHOr0 pOpMyYJIoN WK rpapUKOM.

[TepBooOpaznas. Tabauma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuidi M (Qu3MuecKkuil cMbicia. Bbluncienue HHTErpaga 1o
¢dopmyne HeroTona—IJlelibauna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydyebHoro mnpeamera «MaTemaTukay IOJDKHO OOECNEYHMBATH JTOCTHIKEHHE Ha
YpOBHE cpenHero ooimiero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBA, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOLenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMAMU M Ha3HAUEHUEM.

[TaTproTHyeckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’kJaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOLUIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JESATEIBHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOIO BKJIAJa B IOCTPOCHHUE
YCTOWYHBOTO OyIyIIEro.

DcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHHWEM K MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPUMMYHBOCTHIO K
MaTEMaTHYECKUM acIEKTaM pa3JInYHbIX BUAOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHKE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, PEryisipHas (usnueckas
AKTUBHOCTH); (PU3MYECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3IMYHBIM
chepam mpodeccuoHANBHON JEesITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U €€ MpUIIOKEHHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIIECHUN IPAKTUYECKUX 3a1a4 MAaTEMATHYECKOM HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!

c(OPMHPOBAHHOCTHIO HKOJOTMUYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COIMATIBHO-
HPKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHONW M COLMAIBHOM Cpeibl, OCO3HAHUEM
J100aNbHOTO  XapakTepa JKOJOIMYECKHMX  MpoOsieM; OpUEHTaluell Ha  NpPUMEHEHUE



MaTeMaTHUYeCKUX 3HAHMM IJI pelIeHHs 3aad B 00JACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAaHUS
IIOCTYIIKOB Y OLIEHKU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAIOLIEH CPEIbI.

I{eHHOCTH HAyYHOTO ITO3HAHMUSL:

Cc(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAyKU M OOLIECTBEHHOM MPaKTHKH, IOHUMAHUEM MaTeMaTHYeCKOM HayKH Kak chepbl
YEJIOBEUECKON JIEATEIbHOCTH, 3TANOB €€ pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUS LMBUIIN3ALNMY;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKHM M MAaTEMaTU4YECKOM KYJIbTYpOHM KaK CPEICTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYKD M HMCCIEIAOBATEIBCKYI [EATEIBHOCTh
WHIWBHUAYAJIBHO U B IPYyIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeaMera «MaremMaTukay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMH  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMenbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTHYECKHX OOBEKTOB,

MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEACNCHUSI MOHATHUM;
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccU(PHUKAIIMN, OCHOBAHUS JIJIsi 00001eHus
¥ CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATIN3A;
® BOCIPHUHHUMATH, (HOPMYIHPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIATEIIbHBIC, SAMHINYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIATH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (paKTax,
JAHHBIX, HAOMIOJACHHUSX W YTBEPXKICHUSAX; IpeIiaraTb KPUTEPHUH JUTSI BBISBIICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;
® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKICHUH (TIPSMBIC
U OT TMPOTUBHOTO), BBICTPAMBATh ApPTyMEHTAIMIO, MPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBL;

® BBIOMpATh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Hanubomee MOAXOMSMIUNA ¢ YIETOM CaMOCTOSTENIHO BBIJEICHHBIX
KpUTEPUEB).

bazoBble ncceoBaTebCKue JICHCTBHUS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCIICNOBATCIIbCKHMH  MHCTPYMEHT  ITO3HAHUS;
dbopMyIHUpOBaTh BOIMPOCHI, PUKCUPYIOILINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, WCCICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, MPOLIECCAMU;



® CaMOCTOATENIbHO  (hOpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaraM
pOBEAEHHOT0 HAOIIOACHHUS, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATh MPEITOI0KCHHUS
0 €ro pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUIMTH UHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsI OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HWCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3MPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
MPEJICTaBICHHUS,

® CTPYKTYpUpOBaTh HWH(POPMAIUIO, TMPEACTABIATh €€ B  pa3iuyHbIX (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIICHWBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO CPOPMYINPOBAHHBIM
KPUTEPUSM.

2) VHusepcanvhvle KOMMYyHUKAmMuUGHble Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOE 00YYATOUWUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYJIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
OOlIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0Jie 00CYX/I€HUS 3aJ]aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOI TeMbI, TPOOIIEMBI,
pemiaeMoil  3ajaud, BbBICKA3bIBaTh WJAEW, HAICJIEHHbIE HAa TOUCK pELIEHUs;
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMHU JPYIMX YYacTHUKOB JHAJIoOra,
OoOHapyKUBaTh pa3IMuue U CXOJCTBO MO3ULHI; B KOPPEKTHOI dopme GpopMyarpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHHs 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4ETOM 3ajad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMaTh U HUCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W MHIUBUIYaTbHOW pabOTHI
OpU pelIeHuH Y4YeOHBIX 3a/ady, NPUHUMATh Ieb COBMECTHOW JEATEeNbHOCTH,
IUIAHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCSI, OOCYXKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JIIOACH;

® y4acTBOBAaTh B IPYIIOBBIX popmax paboThl (00Cyx1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMbI» W WHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
HOPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUA.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlCilo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranu3zanus:

COCTABIIAThH IJIaH, aJTOPUTM pELICHHs 3a7ayd, BHIOMPATh CIOCOO pelIeHUs C y4ETOM
UMEIOLINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTpOIIb:



e BIAJCTh HABBIKAMHU I[IO3HABATENBHON pediekcu Kak OCO3HAaHUS COBEPIIAEMBIX
NEHCTBUIT M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuieHUs MaTeMaTHYecKOi
3a/1a4i;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPHU PEIICHUH 337a4d, BHOCHUTH
KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAaHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJibTaTa LEIA U YCIOBUSAM, OOBSCHATH IMPUYMHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oduiero o0pa3oBaHuUs TOJDKHO 0OecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yucjia ¥ BBIYHCIEHUSA

OnepupoBaTb HNOHATUSAMM: PALMOHAIBHOE U JICHCTBUTENIBHOE YUCIIO, OOBIKHOBEHHAs M
JecSTHYHAs APOOb, MPOLIEHTHI.

BemonHATe  apudMeTHYecKHe ONepaluyd C pPalUOHANBHBIMA M JIeHCTBUTEILHBIMU
YHCIIAMH.

BbinonHATe NpUOMKEHHBIE BBIYMCICHUS, HCIONB3Ys IpaBWJIa OKPYIJIEHUs, JeNaTh
NPUKHUJKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HMOHSATHIMH: CTEIIEHb C IENBIM TOKa3aTeseM; cTaHaapTHas (Gopma 3ammcu
NEMCTBUTENILHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; HMCIIOJIb30BaTh MOAXOSIIYIO (OpMY
3aIMCH JIEHCTBUTENBHBIX YMCEN IJISl PEIICHUS MPAKTHUECKUX 3324 U TPE/ICTABICHUS TaHHBIX.

OnepupoBaTb MOHATHUAMHU: CHHYC, KOCHMHYC M TaHTE€HC IPOU3BOJILHOTO  YIJa;
UCIIOJIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJla uepe3 0OpaTHbIe TPUTOHOMETPpUYECKHE (DYHKIIHU.

YpaBHeHUSs] U HEPABEHCTBA

OnepupoBaTh MOHSATHSIMHA: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJI0OE, PAIlHOHAIBHOE,
UppalMoOHAIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHE;

BoemonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPAKEHUM W pemiaTth
TPUTOHOMETPHUYECKHE YPaBHEHHUSI.

BeImonHATE IpeoOpa3oBaHusl MEJBIX, PAIIMOHAIBHBIX U WPPAIMOHATBFHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE THIIBI LIEJIBIX, PAIIMOHATBHBIX U UPPALMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[TpuMeHATH ypaBHEHHsI U HEPAaBEHCTBA Ui PELICHUS MaTeMaTHYECKUX 3a/ad U 3a7ay U3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MogenupoBaTh peajbHBIE CHUTYallMM Ha S3bIKE anreOpbl, COCTABISTH BBIPAKCHHUS,
yYpaBHEHMs, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, HCCIEI0BAaTh IIOCTPOCHHBIE MOJETU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TpadpuKu

OrnepupoBaTh NOHATHAMU: (PYHKITHS, CITOCOOBI 3aAaHusl (DYHKIIMH, 00IacTh ONPEACICHHS
¥ MHO>KECTBO 3Ha4eHUH QYHKIUH, rpaduK QyHKIIMH, B3AUMHO OOpaTHBIC (PYHKITUH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKUMH, HYIH (QYHKLUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.



Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] YpaBHCHUI.

Crpouthb U yuTaTh rpaduku JTUHEHHOW (YHKIMHU, KBAaAPATHUYHOW (YHKIIMH, CTETICHHOU
(YHKLNU C LENBIM ITOKa3aTeNIeM.

Hcnonb3oBate rpaduku GYHKUMN U UCCIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX HPEIMETOB M peallbHOW >KM3HM; BbIpaXkaTh (OpMyIaMu
3aBUCUMOCTHU MEX]ly BETMYMHAMH.

Havyana maTeMaTH4eCcKOro aHajaimu3a

OmnepupoBaTh MOHATUAMH: IOCIEA0BATEIbHOCTb, apu(METHUecKass U I'eOMeTpHuecKast
IIPOTpeccuu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi TeOMETpUYECKast IPOTrPECCcHsi, Cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUIECKOI MPOTPECCHH.

3agaBarh 0CIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCO0AMHM.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHM JUIsl pelIeHUs] peaslbHbIX
3a/1a4 MPUKJIAJAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, OII€pallM HaJl MHOXECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapar JJisi ONUCAHUS peallbHbIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUSMU: OIIPEEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yucja ¥ BBIYHCIEHHSA

OnepupoBaTb MOHATHSAMU: HATypallbHOE, LEJI0€ YHCIO; HCHOJIb30BaTh IPU3HAKU
JIETUMOCTH LIEJBIX YHCEI, PA3JI0KEHHE YHCia Ha MPOCThIe MHOXKUTENHN JJIs PEIIeHUs 3a/1a4.

OnepupoBaTh MOHATHUEM: CTENEHb C PAllMOHAILHBIM ITOKa3aTeNIEM.

OnepupoBaTh MOHATUSAME: JIoTapU(M YUCIIA, TECITHIHBIC H HATYPaJIbHBIE JIOTapU(MBIL.

YpaBHeHUSs] U HEPABEHCTBA

[IpumeHsaTh CcBOMcTBa CTemeHU Uil TNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
NOHATUSAMM:  IIOKa3aTeIbHOE YPaBHEHHE W  HEPaBEHCTBO; peIlaTh OCHOBHBIE  THIbI
NOKa3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB.

Bemonaate mpeoOpa3oBaHusl BBIPAKEHHUH, COMAEPXAIIUX JIOTapU(pMBI; OIEPUPOBATH
HNOHATUSAMH: JIOTapU(MHUUYECKOE YpPaBHEHHE U HEpPaBEHCTBO, pellaTb OCHOBHBIC THUIIBI
JorapupMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

HaxonuTh pemeHus mpoCcTeHImX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHITUSMU: CHCTEMa JIMHEWHBIX YpaBHEHUH U €€ pelIeHHe; UCTIONb30BaTh
CHCTEMY JIMHEHHBIX YpPaBHEHH ISl PELICHUs MPAKTHYECKUX 3a/1a4.

Haxoaute pemieHust IpoCTEHIINX CUCTEM U COBOKYITHOCTEH pallMOHANIbHBIX YpaBHEHUH U
HEPaBEHCTB.

MogenupoBaTh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKCHUS,
YpaBHEHHMsI, HEPABEHCTBA M CHCTEMBI 10 YCIOBHUIO 33J]auH, UCCIEeI0BAaTh MOCTPOESHHBIE MOJIENHU C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKIUM U TpadpuKu

OnepupoBaTh TOHATUSAMH: TIEPHOANYECKass (QYHKIMS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJblllee U HAUMEHbIIee 3HAYeHUs (YHKLIHUU Ha
IPOMEXYTKE; UCTIOIb30BATh UX JJIsl UCCIIEOBAHUS (DYHKIIUH, 3alaHHON Tpaduxom.



OnepupoBaTh  MOHATHAMHU:  TpaduKd  TOKa3aTeNbHOW,  JIOrapu(MUUYECKOH |
TPUTOHOMETPUUYECKUX (PYHKIHI; N300pa’kaTh X Ha KOOPJUHATHOM TNIOCKOCTH M MCIOJIb30BATh
JUISL pEILLICHUs YPAaBHEHUN U HEPABEHCTB.

N3o0pakaTh Ha KOOPJAMHATHOM TIUIOCKOCTH TpaduKH JIMHEWHBIX YpaBHEHUH W
MCIIOJIB30BATh UX /ISl PEIICHHS CUCTEMbI TUHEHHBIX YPABHEHUH.

Hcnonb3oBate Tpapuku (QYHKIUN IS MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTH4yeckoro aHajaimsa

OnepupoBaTh  MOHATHSIMH:  HENpepbiBHAS  (QYHKIUSA;  MNPOM3BOAHAA  (DYHKIMH;
UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM [T peLIeHUs 3a/1au.

Haxoaute mpom3BOAHBIE 3JIEMEHTApHBIX (DYHKIMHA, BBIYUACIATH NPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTh MPOU3BOJHYIO ISl HCCIENOBaHHMS (YHKIMHM HAa MOHOTOHHOCTH H
OKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ui HAXOXKJIEHUS HAWIYYILEro PEelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMU: TepBoOOpa3Has W MHTErpall; MOHMMATh T'€OMETPUYECKHH U
(bu3nyecKuil CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble 3J€MEHTAPHBIX (DYHKIUI; BBRIYUCISATH MHTETpal Mo (popmyie
Herorona—JleliOuuma.

Pemarp npukinagHble 3a1a4, B TOM YKCJIE COLUAIbHO-3KOHOMHYECKOTO U (PU3UUECKOTrO
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KoanyecTBO 4acoB DJIeKTPOHHbIE

Ne | HammenoBanme

n/  pasjiejoB H TeM Bcecer KonTpoabubl IlpakTuuecku (wnpposLIe)

I | mporpammer o ¢ paGoTLI e paGoTLI o0pa3oBaTte/ibHbIE

pecypchl
MHoxecTBa
parMoHaAIBHBIX U
JIEACTBUTEIIHLHBIX http://www.school.edu.r

1  gucen. 25 1 u https://interneturok.ru
PanuyonanbHnie
ypaBHEHUSA U
HEpaBEHCTBA

https://uchi.ru/
Dynxuuin 1 https://math-
2 rpaduxu. CTerneHs ¢ 15 1 : .
ege.sdamgia.ru
LIEJIBIM TTOKa3aTeneM
Apudmernaeckuit
KOpEHb N—oH

3 CTEIEHH. 18 1 https://uchi.ru/
WppanunonanbHbIe http://www.math.ru
ypaBHEHUS U
HEpaBEHCTBA
Dopmysl
TPUTOHOMETPHH. https://uchi.ru/

4 27 1 -
Tpuronomerpuuecku http://www.mathege.ru
€ YpaBHECHHS

5 TocnenosarensHocT 10 https://uchi.ru/

U ¥ IPOTPECCUH
IToBTOpEHME,

6 0bobmenue, 7 1 http://www.mathege.ru
CHCTEMAaTHU3allHs
3HAHUI

OBIIEE KOJIMYECTBO

YJACOB IIO 102 5 0

ITPOIT'PAMME



https://uchi.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://uchi.ru/
http://www.math.ru/
https://uchi.ru/
http://www.mathege.ru/
https://uchi.ru/
http://www.mathege.ru/

11 KJIACC

Ne HaumMmeHoBaHHe KounuecTBo yacos DJIeKTPOHHbIE

11/-11 pa3zesioB M TeM B Kounrpoubusie Ilpakruueckue (uupposbie)
NporpamMmel cero padoThI padoThI o0pa3oBaTe/IbHbIC

pecypchbl
Crenenn ¢
panuoHaILHEIM
[10Ka3aTelIEM.

1 TloxasarenbHas 12 1 https://interneturok.ru

byHKIIHS.

IToka3aTenbHble

ypaBHEHUS U

HEpaBEHCTBA

Jlorapudmmueckas

byHKusL. https://uchi.ru/

2 Jlorapudmmueckue 12 hitp://Avww.mathege.ru
ypaBHEHUS U : ’ ’
HEpaBEHCTBA
Tpuronomerpuuec
Kie YHKIMN 1 uX http://www.school.edu.

3  rpaduxmu. 9 1 U
Tpuronomerpuuec _

K€ HEpaBEHCTBA
[MpousBoaHasi. http://www.school.edu.

4 [Tpumenenune 24 1 ru
IIPOM3BOTHOM http://www.mathege.ru

5 Wurerpan u ero 9 https://interneturok.ru
HpI/IMeHeHI/Ifl

6 Crcrembl N 12 1 https://interneturok.ru
ypaBHEHUU

7 Harypanbrrie n 6 https://interneturok.ru
[eJIble YHuCiaa
IToBTOpEHME,

8 o6obmenue, 18 2 http://www.mathege.ru
CUcCTeMaTu3alusa
3HAHUH

OBIIEE

KOJIMYECTBO

YJACOB I10 102 6 0

[TPOPAMME



https://interneturok.ru/
https://uchi.ru/
http://www.mathege.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/
http://www.mathege.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
http://www.mathege.ru/

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. Anre6pa m Havama Maremarmueckoro aHaimsa, 10-11 kmacc: yue6. Jlns oGmieoOpa3osar.
opranmu3anuii 6a3oBeiid u yriyoneHHsid ypoBan/ Anmumos I11.A., Konsrua M.IO., TkaueBa M.B.
u apyrue; - M.: «lIpocBemienue»

METOJIUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

1. Aunrebpa m Hayama MaTeMaTHYecKoro ananmsa. Jumakruyeckue martepuansl. 10 xmacc.
IIaoyuua M.U., Tkauesa M.B., ®enoposa H.E. u ap. ba3oBelii 1 yrioy0JIeHHBIH YPOBHU

2. Anrebpa u Hauvasia MaTeMaTH4ecKOro ananmsa. Jumaktuyeckwe marepuansl. 11 xmacc.
IIaoyuua M.H., Tkayesa M.B., ®enoposa H.E. u ap. ba3oBelii u yroy0JIeHHBIH YPOBHU

3. ®epoposa H.E. M3yuenne anreOpbl M Hadyal MaTEMaTHYECKOro aHanm3a. — Kuwura s
yunTend. 11 ximace

HMUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. https://interneturok.ru

2. http://www.school.edu.ru

3. https://uchi.ru/

4. https://math-ege.sdamgia.ru

5. http://www.ege.edu.ru/



http://catalog.prosv.ru/item/5327
http://catalog.prosv.ru/item/4810
http://catalog.prosv.ru/item/5241
http://catalog.prosv.ru/item/5241
https://interneturok.ru/
http://www.school.edu.ru/
https://uchi.ru/
https://math-ege.sdamgia.ru/

