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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHU3a»
0azoBoro ypoBHs it obydatomnuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTENBHOTO CTaHIAapTa CpeaHero odmiero oOpa3oBaHuUs, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPEeOOBaHWM, MPEABABISEMBIX K MaTeMaTHYECKOMY O0Opa30BaHUIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIIEUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMH OCHOBY JIsI CaMOPA3BUTHA U HCHPCPLIBHOI'O
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIHTYPHOTO, JIMYHOCTHOTO W TO3HABATEIHLHOTO Pa3BUTHS
JTUYHOCTH 00YyJarONUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTHMYECKOTO aHajlu3a» SBJIAETCS OJHUM U3 Haumbojee
3HaYMMBIX B MPOTpaMMeE CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBaeT
WHCTPYMEHTAIBHYIO 0a3y /s HM3y4eHHUs BCEX ECTeCTBEHHO-HAYYHBIX KYpCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE W aOCTpaKkTHOE MBIIIICHHE YYalluxcsl Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHUSI KypCOB MH(POPMATHKH, 00IIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJamirecs OBJIaJeBal0OT YHUBEPCATHHBIM SI36IKOM COBPEMEHHOM HAYKH,
KoTOpast GopMyIHpyeT CBOM AOCTIKEHHSI B MaTeMaTHIeCKoi (opme.

Kypc anre6pbl 1 Hayasl MaTeMaTHYECKOTO aHallM3a 3aKJIaJbIBa€T OCHOBY JIJISl YCIEIIHOTO
OBJIAZICHUSI 3aKOHAMH (HU3UKH, XWMHUHW, OWOJOTHH, TIOHNMAaHUS OCHOBHBIX TEHICHIINI
SKOHOMMKH M OOILIECTBEHHOM >KU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HCIOJb30BaTh UX B MOBCETHEBHOM XU3HU. B Toxke
BpeMsi OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKU CTPOTMMHU MAaTeMAaTHUYECKUMHU KOHCTPYKLIHSIMHU
pa3BUBaeT yMEHHWE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIb30BaTh 00O00IIEHNEe W KOHKPETH3aIMio, a0CTparupoBaHWE W aHAJIOTHIO, (hopmMupyer
KpeaTUBHOE U KPUTHYECKOE MbIlLIeHue. B xone usydenus anreOpbl ¥ Hayal MaTeMaTHYECKOTO
aHaJli3a B CTapllIel HIKOJIe yJallhecs MOJIy4aloT HOBBIA OMBIT PEUICHHS MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHHUS MaTeMAaTHYeCKHMX MOJele  peallbHbIX CHUTyalluid
UHTEPIPETAllMK  TOJYYEHHBIX pELICHUH, 3HAKOMSTCS C MpUMEpaMH MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B MpPUPOJIE, HayKe U B HMCKYCCTBE, C BBIJAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITHSIMU U UX aBTOPaMH.

Kypc oOnanaer 3HaYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHBI MaTepual, CroCOOCTBYIOIUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS,
Tak © dYepe3 cnenupuky yueOHOM JesATeNbHOCTH, TpeOyrolel CcaMOCTOsITENbHOCTH,
aKKypaTHOCTH, NPOJODKUTEIBHOW KOHIIGHTpAllMM BHUMAHUST M OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN pe3ynbTarT.

B ocHoBe meroauku oOyueHus anredpe M HavajgaM MaTeMaTHUYECKOTO aHalu3a JICHKHT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa u Hadyajaa MaTeMaTUYeCKOI0 aHAJIN3a» BKIIIOYAET CIIEIYIOLIHe
coJiepKaTelbHO-METOIUYecKue JUHUU: «YUucna W BbluMcieHus», «OyHKuMH U TpapuKuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTn4yeckoro aHainu3a», «MHOXECTBa M JIOTHKa.
Bce ocHOBHBIE cofepkKaTeabHO-METOMYECKUE JIMHUM HM3Y4aroTcs Ha MPOTSDKEHUHM IBYX JIET
oOy4yeHHs B cTapulel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HacChIIAsCh
HOBBIMH TeMaMHM U pasjenamu. JlaHHBIH Kypc SBISETCS WHTETPAaTUBHBIM, IOCKOJIBKY
oObenuHsieT B cede cojlep)KaHue HECKOJbKUX MaTeMaTH4eCKUX JUCIHMIUIMH: anredpa,



TPUTOHOMETPUS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U Jip. [To Mepe Toro Kak y4amiuecs
OBJIaZICBAIOT BCE Oojiee MIMPOKMM MaTEMaTHYECKHM allapatoM, Yy HHX MOCIEI0BaTEIbHO
(dopMupyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYaIluH, NMPUMCHSITHh 3HAHUs, TMOJIydeHHBICE B Kypce «AnreOpa W Hadalma MaTeMaTUYECKOTO
aHaIM3a», JUIsl PEIIeHUs] CaMOCTOSITENIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadyd, a
3aTe€M MHTEPIPETHUPOBATH MOTYYEHHBIN pe3ysbTar.

CopepxarenpHo-MeToAMYeCKass  JUHMS — «YHucma W BBIUMCIIGHHS» — 3aBepIlaeT
(dbopMUpOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUI0 HAa4YaTto B
OCHOBHOM 1ikoisie. B crapmeil nmikose ocoboe BHUMaHUE yaensercd GOpMUPOBAHUIO MPOYHBIX
BBIYUCIIUTEIIBHBIX HABBIKOB, BKJIIOYAIONIUX B C€OS HCIOJIB30BAHHME DPA3IUYHBIX (POpPM 3arucu
JNEHUCTBUTENFHOTO YHWCJIA, YMEHHE PAIMOHAIBLHO BBHITIOJHATH JACHCTBUS C HHUMH, JeNaTh
MPUKUJIKY, OIICHUBATh pe3ynbTrar. OOydarommuecss TMOJIy4aloT HaBBIKM TPHOIHKEHHBIX
BBIYUCJICHUH, BBIMIOJHEHUS JEWCTBUH C 4YHCIIaMH, 3allMCAaHHBIMH B CTaHAApTHOU Gdopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YHCIIOBBIX BHIPAXKCHUH.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pEaTU3YyeTCs Ha MPOTSHKEHHWU BCEro OOydeHUs B
CTapuieil 1IKoJie, TMOCKOJbKY B KaXJIOM pasfefie Mporpammbl MPEeIyCMOTPEHO pelIeHHe
COOTBETCTBYIOIINX 3aa4. OOyuaronuecs: OBIaJIeBaOT PA3IMYHBIMA METOJIAMHU PELICHUS LIETIbIX,
paIrMoOHAIBHBIX, UPPAITMOHAIBHBIX, TTOKA3aTEeNIbHBIX, JTOTAPUIMUUECKUX U TPUTOHOMETPHUECKHIX
ypaBHEHUM, HEPABEHCTB M MX CUCTeM. [lomydeHHbIE YMEHUS WCIIOIB3YIOTCS TIPH UCCIEOBAHU U
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJIBIINX W HAUMEHBINNX 3HaueHUN (yHKIUU. J[aHHAs conepkaTenbHas JHHUS BKITIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
LEIbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TakKkKe
BBIPKEHUH, COJepKalluX cTerneHu W Jorapudmbl. brarogaps u3ydeHuio aiareGpanyeckoro
MaTepuasa MPOUCXOAUT JaibHeHllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yyaiuxcs, (GOpMHUPYIOTCS HAaBBIKM JEAYKTHUBHBIX PpacCyXIeHHH, paboThl ¢ CHUMBOJBHBIMH
dbopMamMu, IpeICTaBICHHUs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33J]a4, HArJISJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKU.

CopepxarenbHo-mMeToanueckas JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3aJa€T NOCIEI0BaTEIbHOCTD
W3ydeHuss Marepuana. V3yueHue CTenmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKIMNA, MX CBOMCTB M TIpadUKOB, HUCHOIb30BaHUE (DYHKUUN 75
pelieHus 3aJad U3 APYruX Y4eOHBIX MPEIMETOB M pEalbHON >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHUMaHHUE yjensercs (GOPMUPOBAHHMIO YMEHHUsS BBIpaKaTh (POpMylIaMu 3aBUCUMOCTH MEXIY
pa3NMYHBIMU BEJTHMYMHAMH, HCCIEIOBATh IMOJTY4YeHHbIE (YHKIUU, CTPOUTh HUX TpaduKH.
Marepuan 3TON cOAep)KAaTEeIbHON JIMHUM HAlEJIeH Ha pPAa3BUTHUE YMEHMM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKaTh 3aBHUCHMOCTHM MEXKAYy BeIMYMHAMU B pa3nuuHoi  (opwme:
aHAIMTUYEeCKOM, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIMIEHHIO U  KOHKpETH3alluH,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana maTeMaTHYeCKOTrO aHaIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYr Kak MaTeMaTUYECKUX, TaK U MPUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00yJarOIUMCS, Y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTh UCCIIEIOBATh M CTPOUTH Tpaduku (HYHKIHHA, OTPEAeNsATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BRIYUCIATh Momaan Guryp u oObEMBI Tel, HAXOIUTh



CKOPOCTM U YCKOpPEHMsI mpoleccoB. JlaHHas cojaepaTeibHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHMSI MAaTEMaTHUYECKUX MOJENEH peallbHbIX CHUTyallui, HaXO0KIEeHUs
HAaWIY4llIero pEelIeHUs B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MaTE€MaTHUYECKOI'O aHaIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHPOBAHUIO YMEHHUI pPacro3HABaTh
MIPOSIBJIEHUSI 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaAKT O
BBIJAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMAaTUKM KaK HayKH, U HX
aBTOpax.

CopepxarenpbHo-MeTOANYECKasE TUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHbIE ITPEICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W MpelaraioT Haubosee YHUBEPCAJIbHBIN SI3bIK, 00BEANHSIOMINN
BCE pa3lenbl MaTeMaTHMKd M €€ TNPUIOKEHHH, OHM CBS3BIBAIOT pa3Hble MaTeMaTUYECKUE
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXKHO JaThb BO3MOKHOCTH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIEH.

B kxypce «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTeMaTHYEeCKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHbI CPOPMUPOBATH HABBIKM IMOCTPOCHUS
MoJieNiel peasbHbIX CUTYallul, UCCIEOBAaHUS 3TUX MOJENIel ¢ TIOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYeCKOr0 aHaju3a M HWHTEpPIpETaluy IOJyYEeHHBIX pe3ylbTaToB. Takue 3aJaHus
BIUIETEHBl B KaXK/bIil M3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BEChb MaTepuan Kypca IIHMpPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yyaiigecsi — pa3BUBAaIOT  HAOJIOAATEIbHOCTh,  YMEHHE  HAaXOIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJB30BaTh AHAIOTHIO, 0000IaTh M KOHKPETH3UPOBATH MPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS MPHUKIAJHBIX 337ad OpPraHu3yeTcsl B
MpolLecce U3y4eHus Bcex TeM Kypca «Anredpa U Hauajga MaTeMaTHUYeCKOTrO aHAJIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM niaHe Ha M3ydeHUe Kypca anreOpbl M Hayaja MaTeMaTHYeCKOro aHajau3a Ha 6a30BOM

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



COJEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue  aApoobu. ApudMeTruueckwe Onepanudd ¢ PalMOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BhIpakeHUH. [lpumenenue npoOel W TPOIEHTOB ISl PELICHHS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIECH 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMoOHAIbHBIE yucia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, PAaBUla OKPYIJICHMUS,
MIPUKUIKA U OLEHKA Pe3yIbTaTa BHIYMCICHUM.

Crenenp ¢ menbiM mnokazareneM. CranpapTHas ¢opma 3amucu JACUCTBUTEIHHOTO YHCIA.
Hcnonb3oBanue mnoaxonsmiel ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN I pelleHus
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHOW creneHH. JledicTBuA ¢ apudMeTHYECKUMHU
KOpPHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyc, KOCUHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsS] M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUECKHX BbIpakeHH. OCHOBHBIC TPUTOHOMETPHYECCKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHcTBa. Merton
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHATbHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppanoHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpuroHOMETpUYECKUX YPABHEHUH.

[IpuMeHeHne ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaT€MATHYECKUX 3aJad W 3aja4d u3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DyYyHKUUM U TPaPUKH

OyHKIWsA, criocoObl 3ananus Gynkuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

OO6nacTh onpeneneHuss ¥ MHOXKeCTBO 3HaueHud (yHkuuu. Hynu dynkun. [IpomexxyTku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOPHS N-0H CTEIICHHU.

Tpuronomerpuueckasi OKpPYKHOCTb, OIpEIEICHUEe TPUTOHOMETPUUYECKUX (DYHKIUN
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBaTenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckasi nporpeccus. CyMma O€CKOHEYHO YObIBAroIlel reoMeTpUYecKON MPOrpecCcHH.
dopmyna CII0XHBIX IPOLEHTOB. Vcrnonb30BaHWE MPOTPECCUM Ul PELIEHUS PEATbHBIX 3a/1ad
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoOKecTBaMu. Juarpammel Oiinnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs pPEeajbHBbIX IPOLECCOB W SBJICHUH, IIpU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

Harypanenblie u nensie yncina. [Ipu3Haky qeIMMOCTH LEIbIX YUCEN.

Cremnenb ¢ pallMOHATIBHBIM MOKa3areneM. CBOWMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTapru(MBI.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPKALUX CTENIEHH C PallMOHAIbHBIM MOKA3aTEeIEeM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHUU. PemieHue npuKiIagHbIX 3aad C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAJIBHBIX YPABHEHHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTEeMaTHYECKUX 3ajad U
3a/1a4 U3 pa3InYHbIX 00J1acCTEel HAYKU U PEAIbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyukmusa.  [lepuomumveckue  GyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBI (yHKiuu. HaunOonbliee M HauMeHbllee 3HaYeHHE (DyHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A5 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUN Ui UCCIEAOBAHMS MPOIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Havana maTteMaTH4ecKoro aHajaim3a

HenpepriBHbie (yHKIIME. MeTo1 HHTEPBAJIOB JJIsl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eoMmerprueckuil u GU3NIECKUI CMBICI POU3BOIHOMA.

[IpousBonHbie 3neMeHTapHBIX GyHKIHH. DOPMYNIbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUH.

[IpumeHenre TpoOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxoxaeHrne HaubobIIero 1 HAMMEHBIIETO 3HAUYCHHS (PYHKIIMU Ha OTPE3KeE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO pPELIEHUS B IPUKIIAJHBIX
3ajjauax, JAJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOPMYIIOi WK rpadUKOM.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

WuTerpan, ero reoMerpuueckuil M ¢u3MUeckuil cMbIci. BblunciaeHue uHTerpaia Imo
¢dbopmyne Hetorona—JleiiOHuma.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOecCleYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero oOmero o0pa3oBaHMUsA CIEAYIOIIMX JMYHOCTHBIX, METAlpeIMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHHUS IMPOrpaMMbl Y4eOHOTO mpeaMera «MaremaTtukay
XApaKTEPU3YIOTCS:

I'paxraHCcKO€ BOCIIUTAaHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKM OOYydYarolmlerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIrO OOIIEeCcTBa, MPEACTABICHUEM O MaTEeMaTHMUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHHUH, Mpoleayp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl W Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U HA3HAYECHUEM.

[TarpnoTHdeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paXKIaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOAILIEMY PpPOCCHMCKOM MaTE€MaTHWKH, L€HHOCTHBIM OTHOIIEHHEM K JIOCTHKECHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JTOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrO0 Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHUS, CBA3aHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JNOCTH>KEHUM HAayKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIAJla B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKMM  OTHOLIEHHEM K MHpPY, BKIOYas JCTETHUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOr0 U Oe3omacHoro obpasa >KU3HM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3I0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
cdepam mpodeccHoHaIbHON JIEATENHOCTH, CBS3aHHBIM C MAaTeMaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyayliel mpodeccu U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHMIO U
caM00Opa30BaHUIO0 Ha MPOTSHKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHIO B
pEeLICHUH IPAKTUYECKUX 3a1a4 MATEMaTHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJOTHMUECKOW KYJAbTYPHl, NMOHMMAHUEM BIHSHHUS COLUAIBHO-
JKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW U COLMAJIBHOU Cpefbl, OCO3HAaHUEM



r00abHOTO  XapakTepa  OSKOJIOTMYECKHX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTU4YeCKUX 3HAHUN Ui peleHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHHS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMAaTUKA W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEA0BATEIBCKYIO JIEATEIBbHOCTh
VHJMBUYQJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrPaMMBbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pe2YlamuUeHbIMU
oeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

bazoBsie tornueckue AencTBUs:

®BLISIBIISITh U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKUM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMPENECICHUS MOHSITUM;
yCTaHaBJIUBaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CpaBHEHMsI, KpUTEPUU TPOBOAMMOIO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYIHpPOBAaTH U NPEOOPA30OBBIBATH CYXKACHHS: YTBEpAUTEIbHbIE U
OTpulaTeNIbHbIe, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BLISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOpPEUUs B (akrax,
JNAHHBIX, HAONIONEHUSAX M YTBEPKACHUSAX; Mpeajaratb KpUTEPUHM IJIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNlaTh BBIBOJIBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HHAYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [I[POBOJIUTH CAMOCTOSITENILHO JIOKAa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKICHUH (IIpsAMbIE U
OT TMPOTUBHOTO), BBICTpaMBaTh ApPryMEHTAIMIO, MPUBOAWTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BHIOMpATh CIOCO0 pelmieHuss ydyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAaHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOISAIMINNA ¢ YIETOM CaMOCTOSITENIFHO BBIAECIEHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeCTBUS:

®IICIIOJIb30BaTh  BOMPOCHl  KaK  HCCIENOBAaTENbCKMM  WHCTPYMEHT  IIO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE W JAaHHOe, (OpPMHUPOBATH TUIIOTE3y, APTyMEHTHUPOBATh CBOIO TIO3HIIMIO,
MHEHUE;

® [IPOBOJIUTH CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



® CaMOCTOATENBHO (OPMYIMPOBATH 000OIIEHNUS U BBIBOBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOICHUS, MCCIIEOBAaHMS, OLEHUBATh JOCTOBEPHOCTh IMOJYYCHHBIX PE3yJbTATOB,
BBIBOJIOB U 000OIIEHHIA;

® IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, @ TAK)KE BBIIBUTATh MPEAIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nadopmarueit:

® 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 BUIOB 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@hopmuposanHoCmsy

COYUANBLHBIX HABLIKOB 00YUaAIOUWUXCAL.

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 XOJy pelIeHHs 3aaul, KOMMEHTHPOBATh
MOJIYYCHHBIN pe3yJbTarT;

®B X0Ji¢ OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKTAEMOMN TEMBI, MPOOJIEMHI,
pelmiaeMoil  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha TIOUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacCTHMKOB JMajora,
0OHapY)KUBaTh Pa3INUUe U CXOJACTBO MO3UIINNA; B KOPPEKTHOH GopMme GpopMymupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

® [IPE/ICTaBJIATh PE3yJNbTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTA, UCCIIEOBAHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlUud U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHUYeCTBO:

® [IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYATbHOU pabOTHI IpU
pelieHny y4eOHbIX 3a[a4; MPUHUMATh 11eJb COBMECTHOM AESITeIbHOCTH, TIAHUPOBATh
OpraHHU3aIMi0 COBMECTHOW pabOThl, pacHpenesiarh BUAbl pabOT, IOrOBApUBATHC,
o0cyKIaTh MpoIiece U pe3yabTaT padoThl; 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

® y4aCTBOBATh B I'PYMIOBLIX (hopMax paboThl (0OCYkIeHUs, OOMEH MHEHHi, «MO3TOBBIE
IITYPMb» M HHBIC); BBINOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
JEUCTBUS C IPYTMMH YiIEHaMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOETO BKJIaa B OOIIHIA
MPOJIYKT MO KPUTEPHUsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.

3) Vuusepcanvhoie pecynamuenvle oeticmaus, 0becneuusarom Gopmuposanue CMoiCilo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTUL.

Camoopranuzarusi:

COCTaBIATh IUIAH, aNTOPUTM pEIICHHs 3a/adyd, BHIOMpPATh CIOCO0 pelieHus ¢ y4eToM
MMEIOIIUXCSA PEeCypCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAaIIUH.



CaMOKOHTpOJIb:

® BJIa/ICTh HaBbIKAMH MTO3HABATEIbHON pedIeKCUU KaK 0CO3HAHMS COBEPIIAEMbBIX JCHCTBUI
Y MBICIHUTENBHBIX MPOIECCOB, UX PE3YAbTATOB; BIAJETh CIIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTAaTa PEIIECHUS MATEMATUYECKON 3a1a4H;

® [IPEJBUJETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HHUKHYTb IIPM PEIICHUM 3a/1a4d, BHOCHUTH
KOPPEKTUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX, HalJICHHbBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATh IPHYHHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOTO Kypca «Anredpa W Hadala MaTEeMaTUYECKOTO aHajlu3a» Ha YPOBHE
cpeaHero oouero oopa3zoBaHUs JAOKHO O0OECIEUMBATH JIOCTHKEHUE CIEIYIOIINUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucia u BIYUCTICHUS

OmnepupoBaTh MOHATHSAMH: PAMOHATBHOE W JEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS M
JeCATUYHAs 1pO0b, MPOLICHTHI.

BbimonHATe  apudpmeTHyecKue ONepalud ¢ PAUOHAIBHBIMU M JEHCTBUTEIbHBIMU
YHUCIAMHU.

BbimonHATe npuOMMKEHHBIE BBIYMCICHMS, HUCIOJb3Ysl IpaBWia OKPYIJVIEHUS, JeNaTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUH.

OmnepupoBaTh HNOHATHAMHU: CTENEHb C LEJBIM MOKa3aTeleM; CTaHJapTHas (opma 3alucH
JeWCTBUTENILHOTO YHCIIA, KOPEHb HATYpalbHOM CTENEHH; MCII0JIb30BaTh MOIXOJIAILYI0 (OopMy
3aIUCH JICHICTBUTENBHBIX YMCEN AJIs peIIeHHs TPAKTUYECKUX 3a/1a4 U [IPEICTABICHUS JaHHBIX.

OnepupoBaTb MOHATHUAMHU: CHHYC, KOCHHYC M TaHIMEHC IPOU3BOJIBHOTO  YIJIa;
UCIOJIb30BATh 3aIIUCh IPOU3BOJIBHOIO YIJla uepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (PYHKLINU.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE,
UppaloHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHHUE,

BeimonHaTe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPDAKEHMH W pelaTh
TPUTOHOMETPUUECKHE YPAaBHEHMS.

BeimonHaTe npeoOpa3zoBaHMs LEbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THIIbI LIENbIX, PALIHOHAIBHBIX U HPPALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUS M HEPAaBEHCTBA JUISl pellIeHUs MaTeMaTHYeCKUX 3ajad U 3a7ad U3
pa3nuYHbIX 00JacTell HAyKU U pPeanbHOM KU3HHU.

MojenupoBaTh peajibHble CHUTYallUM Ha S3bIKe airedpbl, COCTABIATH BBIPAKECHHUS,
ypaBHEHMs, HEpPaBEHCTBAa IO YCIOBUIO 3a/laud, MCCIE0BaTh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BAHUEM allllapara ajareopsl.

DyYyHKUUH U TPaPUKHU

OmnepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3a1aHusl PYHKIMH, 007aCTh ONpeeIeHUs
Y MHO>KECTBO 3HaYeHUN (YHKIUH, rpaduK GyHKIHUH, B3AUMHO O0OpaTHbIE (PYHKIIMH.



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

Hcnonb3oBath rpaduki PyHKIMIA U1 PELICHUs ypaBHEHUH.

Crtpouth M yMTaTh rpaduku JTUHEHHOW (YHKUMH, KBAAPATUYHOW (YHKUIUHU, CTEIICHHOMN
(YHKIIMY C LENBIM MTOKa3aTeNIeM.

Ncnonb3oBath rpaduku GyHKIUN UIS MCCICIOBAaHUS IMPOIECCOB M 3aBHUCHMOCTEH TpH
peleHnn 3a1ad U3 JPYruxX y4eOHBIX NMPEIMETOB M PeaIbHOW JKHM3HM; BBIPAXATh (HOpMYIaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Havyana maTemaTu4eckoro anajimsa

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTD, apu(METHYecKass M T'eOMETpHUYECKast
MIPOrPECCUHN.

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

3azaBath MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBONCTBA MOCIEAOBATEIBLHOCTENH U MPOTPECCUN JUISI PELICHUs pealbHBIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHI: MHOXECTBO, OTI€paIlK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /sl OMMCAaHUS pealIbHbIX MPOIECCOB
U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

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

11 KJIACC

Yucsia 1 BBIYUCTCHHUSA

OnepupoBaTh MNOHATHSAMH: HATypaJbHOE, LEJI0€ YHUCIO; HCIOJb30BaTh IPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEIN, PA3JI0KEHUE YNCIIa HA IPOCThIE MHOKUTENM JIsl pELICHUs 3a/1a4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHATIBHBIM MOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM YKcia, JECATHUYHbIE U HATypalbHbIE IOTapU(MBL.

YpaBHeHUs] M HEPABEHCTBA

[IpumensTh CBOICTBA CTENMEHU sl MpeoOpa3oBaHUS BBIPAKEHUH; OIEPUPOBATH
MOHATUAMM: TIOKa3aTeIbHOE YPABHEHHME M  HEPABEHCTBO; pellaTb OCHOBHBIE  THIIbI
MOKa3aTeIbHbIX YPABHEHHUI U HEPABEHCTB.

BoimonuaTe npeoOpa3oBaHMs BBIPAKEHUN, COJAEpXKAIIMX JOrapudmbl; OMEpUpOBATH
MOHATHAMH: JIOTapU(PMHUYECKOE YpaBHEHHE U HEPaBEHCTBO;, peIIaTh OCHOBHBIC THIIBI
Jorapu(MUUECKUX YpaBHEHUI U HEPABEHCTB.

Haxonuts penieHus npocTennX TPUroHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPABHEHHUM M €€ pELlEHUE; UCIIOIb30BATh
CUCTEMY JINHEWHBIX YPaBHEHUM JIJIs1 PEIICHUS] MPAKTUUECKUX 3a/1a4.

Haxonutp pemieHus mpocTemmx CUCTEM U COBOKYITHOCTEN pallMOHAJIbHBIX YPaBHEHUU U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHHUS,
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 33Ja4, UCCIIEI0BATh OCTPOEHHBIE MOJIEIH C
WCIOJIb30BaHMEM armapara anreopsl.

DyYyHKUUH U TPaPUKU



OnepupoBaTh MOHATHUSAMH: TMEpUOAMYECKas (QYHKIUSA, MPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH 3KCTpeMyMa (YHKIWH, HauOOJbIIee ¥ HAaUMEHbIIee 3HaYeHHs (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIMH, 3aJaHHOHN rpaduKkoMm.

OnepupoBaTb  MOHATHAMHU:  TpadUKH  TOKAa3aTeIbHOW,  JorapudMuyeckod U
TPUTOHOMETPUUECKUX (PYHKLMI; N300pakaTh UX HA KOOPJAMHATHON IUIOCKOCTU U HCIIOJIb30BAThH
JUIS PEILIEHUs] YpaBHEHUIN U HEPABEHCTB.

N3o0pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKH JHHEWHBIX YpaBHEHHH U
HCI0JIb30BATh UX VIS PEIICHUS CUCTEMBI JIMHEUHBIX YPaBHEHUH.

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

Havana MmaTeMaTH4eCKOro aHaJImn3a

OnepupoBaTh  NOHATHSMHU:  HENpepbiBHAs  (QYHKUMS; TNPOU3BOAHAs  (QyHKIUY;
HCI0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI POU3BOIHOM /IS pEIIeHUs 3a/1a4.

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

Hcnonb3oBaTh MNpOU3BOAHYIO Sl HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K TOCTPOCHUIO IPaprKOB.

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

OnepupoBaTh MOHATUSAMU: TepBoOOpa3Has W HMHTErpall; MOHMMAaTh I€OMETPHUECKUU U
(buznyeckuit CMbICT UHTETpasa.

Haxonute nepBooOpa3Hble 3JIEMEHTApHBIX (PYHKIUI; BBIUUCIATh MHTETpAT MO (Gopmyse
Herorona—JleitOauma.

Pemare nmpuxiagHbele 3a7a4y, B TOM YHCJIE COLMAIbHO-?PKOHOMMUYECKOTO U (PU3HUECKOrO
XapakTepa, CpeICTBAMHA MaTEMAaTUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 2
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpaduku. CTeneHs ¢ 1eabiM 6
roKasaresjaemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 5
WppatmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJIbl
4 TpuroHomeTpuu. TpuroHoMeTpuyecKre 22 1
ypaBHEHUS
5 [TocnenoBaTebHOCTH U IPOTPECCHH 5
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0







