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MOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma y4eOHOTO Kypca «AnreOpa ¥ Hayajla MaTeMaTHIECKOTO
aHanu3a» 0a30Boro ypoBHs I oOydarommxcsi 10 —11 xiraccoB pa3spaboraHa Ha
ocHOBe DeepabHOTO TOCY/IAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAPTa CPEIHETO
obmiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHU,
NPEIBSIBISIEMBIX K MaTeMaTHYE€CKOMY OOpa30BaHHUIO, W TPAAUIMNA POCCUUCKOTO
oOpa3oBanus. Peanuzamusi mporpamMMbl OoOecClieYMBAET OBJIAJICHUE KIFOUEBBIMU
KOMIETEHIUSIMHU, COCTABJISIIOIIIMMU OCHOBY JJII CaMOPa3BUTUSI U HENPEPHIBHOTO
00pa3oBaHUsl, IEJIOCTHOCTh OOIIEKYJIBTYPHOT'O, JINYHOCTHOTO M IMO3HABATEIBHOTO
Pa3BUTHS JTUYHOCTH OOYUAFOIIINXCS.

HNEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayanma MaTeMaTHUYE€CKOI'O aHAJIW3a» SIBISETCS OJHUM U3
HaunOosiee 3HAYUMBIX B TIpOrpaMMe CTapiield MIKOJbI, IMOCKOJIbKY, C OIHOWU
CTOPOHBI, OH OOecleYnBaeT WHCTPYMEHTAIBHYIO 0a3zy sl HW3y4eHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, @ C JAPYTOM CTOPOHBI, (POPMHUPYET JOTHUECKOE H
a0CTpaKkTHOE MBIIUICHUE YYalIuXCsd Ha YpPOBHE, HEOOXOAWMOM JUISI OCBOCHHS
KypcoB HWH(GOpPMATUKH, OOIIECTBO3HAHUS, HCTOPHUH, CIOBECHOCTH. B pamxkax
JTAaHHOTO Kypca ydYallludecs OBJIaJICBAIOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KoTopasi GOpMyJIHUpYyEeT CBOH JOCTHKEHHS B MaTeMaTH4ecKoi (opme.

Kypc anreGpsl u Hauam MaTeMaTHYECKOrO0 aHaIW3a 3aKJIaJbIBa€T OCHOBY IS
YCHENIHOTO OBJAJCHUS 3aKoHaMu (U3UKHA, XUMHH, OHOJIOTUH, TOHUMAaHUS
OCHOBHBIX TEHJICHIHMH DJKOHOMHUKH W OOIIECTBEHHOW JKW3HH, I103BOJISIET
OpPHUEHTHUPOBATHCS B COBPEMEHHBIX HH(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HMCHOJB30BaTh MX B MOBCEIHEBHOW >XU3HU. B ToXke Bpems oBiajeHue
aOCTpaKTHBIMM W JIOTHYECKH CTPOTUMH MAaTEMAaTUYECKUMH KOHCTPYKIHSIMU
pa3BUBaeT yMEHHE HaXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKJICHHUsI, NCTIOJIB30BaTh 0000IIEHHEe U KOHKPETH3aINI0, a0CTparupoBaHue U
aHaJIOTHI0, (POpMHUPYET KpeaTUBHOE U KPUTUUECKOE MEIIIUICHHE. B xoae n3ydyeHus
anreOppl W HayaJdl MaTeMaTHYeCcKOro aHallu3a B CTaplied IIKoJe YydJalluecs
MOJy4aloT HOBBIM ONBIT PEHICHHS TMPUKIATHBIX 3a7ad, CaMOCTOSTEIHHOTO
MMOCTPOCHUSI MAaTEMaTHYECKHUX MOJCICH peajbHBIX CUTyallMid W HHTEpPHpETAIuU
MOJIYYCHHBIX  PEIICHUM, 3HAKOMATCS C  TpUMEpaMHd  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH B MNPUPOAE, HAYKE H B HCKYCCTBE, C BBIJAIOIIMMHUCS
MaTEeMaTUYECKUMH OTKPBITUSIMHA U UX aBTOPaAMHU.

Kypc obnagmaer 3HAUYMTEIBHBIM BOCIUTATEIBHBIM IMOTEHIIMAJIOM, KOTOPBIH
peanusyeTrcs Kak 4epe3 ydeOHBIN MaTepuall, CIIoCOOCTBYIOMIMK (HOPMUPOBAHHIO
HAy4YHOTO MHPOBO33PEHHMS, TaK M UYepe3 cneuuduky y4deOHON AeAaTeIbHOCTH,
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Tpeodyroniei CaMOCTOSITEJILHOCTH, aKKypaTHOCTH, MPOJAOKUTEIIbHON
KOHIICHTpAI[M1 BHUMAaHUs 1 OTBETCTBEHHOCTH 3a MOJIyYE€HHbIH pe3yabTaT.

B ocnoBe wmerommkm oOydeHuss anrebpe W HadajlaM MaTeMaTHYeCKOTrO
aHaIM3a JCKUT ACATSIbHOCTHBIA NPUHIUN O0ydeHUSI.

CrpykTypa Kypca «Anredpa 1 Hadaia MaTEeMaTUYECKOTO aHAJIN3a» BKIIOYAET
CIIEAYIOIHNE COAEPKATEIbHO-METOIMYECKUE JMHUM: «YHUCIIa U BBIYMCICHUS,
«Dyakuu U rpadukn», «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MaTeMaTUYEeCKOro aHaimm3a», «MHoXecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOAUYECKHUE JIMHUM M3Y4aloTCsl Ha NPOTSHKEHUM JBYX JIET
0o0yueHHus1 B cTapiiel MIKOoJe, €CTECTBEHHO JOIOJIHAS APYr Apyra U MOCTENEHHO
HACBHIIAsCh HOBBIMM TeMaMud M  pazjenaMu. JlaHHbIi Kypc  sBIsieTcs
WHTETPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSAET B ce0e CcoJep)KaHUE HECKOIbKHUX
MaTEeMaTUYEeCKUX TUCIUTUIMH: ajJreOpa, TPUrTOHOMETPHUs, MAaTEMaTUYEeCKUN aHAIIN3,
Teopusi MHOXKeCTB M Ap. [lo mepe Toro kak ydwammecs OBJIAJE€BaIOT BCE Ooisee
IIUPOKUM MaTEMaTUYECKUM amnIapaToM, Y HUX MOCJIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCA YMEHHE CTPOUTh MATEMaTU4YECKYyl0 MOJEJb pealbHOU
CUTyalluM, IPUMEHSTH 3HAHMS, IIOJIydeHHble B Kypce «Aurebpa M Hayajia
MaTEeMaTUYECKOTO aHalau3ay», UIsl PEeIIEHUs] CAMOCTOATEIBHO CHOPMYJIUPOBAHHON
MaTeMaTHYeCKOW 3a7auu, a 3aTeM UHTEPIPETUPOBATH MOJIYYEHHBINH pe3yIbTar.

ConepkaTenbHO-METOAMYECKAs JIMHUSA «Yuciia U BBIYMCIIEHUS» 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB HCIIOJB30BAHUS AEUCTBUTEIbHBIX YHCEN, KOTOPOE OBLIO
HayaTO B OCHOBHOM IkoJjie. B crapiiedl mkone oco0oe€ BHUMAHHUE YIEISIETCS
(OpMUPOBAHHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIINX B ceOs
HMCTIOIB30BAHNE PA3IMYHBIX (OPM 3anucCH JACHCTBUTEIBHOTO 4YHCIA, yMEHHUE
pALlMOHAJIBHO BBIIIOJIHATE JE€HCTBUS C HUMH, J€JaThb IIPUKUIKY, OLIEHUBATh
pesynbrar. OOydarommecs: IOJy4YalOT HaBBIKM HNPUOIMKEHHBIX BBIYMCICHUM,
BBIMIOJIHEHUsI JEUCTBUM C 4YMCIaMM, 3allMCaHHBIMU B CTaHAapTHOU (dopwme,
HCIIOJIb30BAHUS MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUN.

JIunust «YpaBHEHUsT W HEPABEHCTBa» pEaU3yeTCsl HAa MPOTSIKEHUH BCETO
o0yueHUs1 B CTaplied MIKOJIe, MOCKOJbKY B KaXXJIOM pa3jejie MNporpaMMbl
MPEeIyCMOTPEHO PEIICHUE COOTBETCTBYIOIMX 3amad. OOydaromuecs OBIAJICBAIOT
pa3IMYHBIMM METOJAMHU pPEIICHUs LEJbIX, PAalUOHAJIBHBIX, HUPpPaLUOHAIbHBIX,
MMOKA3aTebHBIX, JIOTAPU(PMHUYESCKUX ¢  TPUTOHOMETPUYECKUX ypaBHCHHH,
HEPaBEHCTB U UX cucteM. [lonyyeHHble yMEHUS UCIOJIB3YIOTCS IPU UCCIIEOBAHUN
(YHKOUNA ¢ TTIOMOIIBIO MPOM3BOIHOM, PEIICHWH NPUKIAIHBIX 3a7ad M 3aJad Ha
HAaXOXJEHHE HauOONBIINX W HAUMEHBIINX 3HadeHu ¢yHkouu. JlanHas
cojJiep)kaTesibHasl JIMHUSL BKJIOYaeT B cels Takke (QopmMupoBaHHE yMEHUM
BBIMOJIHATE Ppacy€Tbl Ho (opmyramM, INpeoOpa3oBaHUsl LEJbIX, PALMOHAIBHBIX,
HppalMOHAIBHBIX M TPUTOHOMETPHUUYECKHUX BBIPAXKEHHUN, a TaKKe BBIPAKCHUM,
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coJiepXKaluxX cTeneHu U Jorapudmsel. braromaps uzydeHuio anredpandyeckoro
MaTepuajia OpPOUCXOAUT  JajbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTpaKTHOTO MBIIUIICHUS YyYalIuxcsi, (OPMHUPYIOTCS HaBBIKH JETYKTUBHBIX
paccyxnaeHuii, pabOTbl C  CHUMBOJBHBIMH  (opmamu,  TIpeaCTaBICHUS
3aKOHOMEPHOCTEHl M 3aBUCHMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AnreOpa
npemiaraer 3(QQGEKTUBHBIE HMHCTPYMEHTBHI JUIS PEUICHUS NPaKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HarJSIHO JEMOHCTPHUPYET CBOHM BO3MOYKHOCTH KakK
SI3bIKA HAYKH.

ConepxarenbHo-MeToauyeckass JuHUsA «DyHKIMM U rpadUuKu» TECHO
MeperieTaeTcs: ¢ APYyruMH JJUHUSIMU Kypca, HOCKOJIbKY B KAKOM-TO CMBICIIE 3aJ1a€T
MOCJIE/1I0BATEIbHOCTh U3y4EeHUs MaTtepuaa. N3zyuenue CTEIEHHOM,
MMOKAa3aTeIbHON, JIOTapU(PMHUIECKON U TPUTOHOMETPHUUIECKUX (DYHKIIUI, UX CBOHCTB
1 TpauKOB, MCTIOIB30BaHNE (PYHKIHH ISl pEHICHUS 3a7ad U3 APYTHX YUIeOHBIX
MPEAMETOB U PEAIbHOM KU3HU TECHO CBA3aHO KAK C MAaTE€MATUYECKHUM AHAJIU30M,
TaKk M C pEIIeHHEM YypaBHEHHMH M HepaBeHCTB. I[lpu 3TOM OoJsbIIOE BHUMaHUE
yaesnsiercsi GOpMUPOBAHUIO YMEHHUS BbIpakaTh (POPMyJIaMU 3aBUCHUMOCTH MEXIY
pPa3IMYHBIMUA BEJIMYMHAMU, MCCIIEIOBAaTh IIOJYyYEHHbIE (PYHKIHMH, CTPOUTH HX
rpaduku. Martepuan 3Toi colepkaTeIbHON JIMHUU HAlleJIeH Ha pa3BUTHE YMEHUU
M HaBBIKOB, IIO3BOJISIIONIMX BBIPAXXATh 3aBUCUMOCTH MEXJAy BEJIWYMHAMHU B
pasznuyHON ¢dopme: aHaATUTHUYECKOHM, rpaduyeckorl u croBecHOM. Ero mzyuenue
CHOCOOCTBYET PA3BUTHUIO AJTOPUTMHUUYECKOIO MBIIUIEHUsI, CHOCOOHOCTH K
00O0O0IIEHUIO U KOHKPETU3aIU1, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas JuHusa «Hadana mMaTeMaTH4ecKOro aHajin3a» MO3BOJISIET
CYILIECTBEHHO PACUIMPUTh KPYrI KaK MaTeMaTHYECKHX, TaK M NPUKIAIHBIX 3a7ad,
JIOCTYTIHBIX OOYYaroIMMCsi, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTHh MCCIIEAOBATH U
cTpouTh Tpaduku QGYHKIUN, ONMpeAesaTh WX HauOONbIINE W HAUMEHBIIINE
3HAY€HUs, BBIUUCIATH IUIOMAAu (GUIyp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH U
yCKOpeHMsl IpoueccoB. JlaHHasg copepskaTelibHas JIMHHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IMOCTPOCHUSI MaTEeMaTHUYECKUX MOJEJIe pealbHBbIX CHUTYyallui,
HAXO0XJICHUSI HAWIYYIIETOo PEIICHUs B MPUKIAJHBIX, B TOM YHCJIE COLMAJIBHO-
SKOHOMHYECKHX, 3ajJlayax. 3HAKOMCTBO C OCHOBaMHM MaTe€MaTHYECKOro aHaju3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U KPEATUBHOTO
MBIIUICHUS, (OPMHUPOBAHHIO YMEHHH pacmo3HaBaTh MPOSIBICHHUS 3aKOHOB
MaTeMaTUKA B HayKe, TEXHHKE UM HCKyccTBe. OOydwamommecs Y3HAIOT O
BBIJAIOIIMXCSL PEe3yJibTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTUA MATEMaTHUKU Kak
HAyKH, U UX aBTOpax.

ConepxarenbHO-MeToAMYecKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBSIIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB. T€OpEeTHKO-MHOXKECTBEHHBIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC LIKOJHHOM MaTeMaTHKWA U MpeajiararoT
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HanOoJIee YHUBEPCAIBHBIN SI3bIK, OOBEIUHSIONINI BCE pa3/ielibl MATEMATHUKN U €€
MPWJIOKEHHI, OHM CBS3BIBAIOT Pa3HbIE MATEMaTHUYECKUE AUCIUILIMHBI B €IMHOE
nemoe. IlosToMy BaXHO JaTh BO3MOXKHOCTH IIKOJIBHHUKY IOHUMAaTh TEOPETHKO-
MHO>XECTBEHHBIM $I3bIK COBPEMEHHON MaTeMaTHKH M HWCHOJB30BAaTh €ro JJis
BBIPAKEHUSI CBOUX MBICIICH.

B kypce «AnrebOpa W Havalma MaTeMaTHYECKOTO aHAIN3a» HPUCYTCTBYIOT
TaKk)K€ OCHOBBI MaTeMaTH4YeCKOrO MOJICIUPOBAHUS, KOTOpbIE MPU3BAHBI
cpopMupoBaTh HaBBIKH TOCTPOCHUSI MOJIETICH pealbHBIX CUTYaIlui, HCCICAOBaHUS
TUX MOJeJield ¢ TMOMOIIBIO ammapaTa ajareOpsl U MaTEeMaTHYECKOro aHajlin3a U
WHTEPIPETALMU TTOJYYSHHBIX pe3yJbTaTOB. Takue 3aJjaHus BIUICTEHBI B KaXKIbIA
13 pa3/iesioB MIPOrpaMMBbl, IOCKOJIBKY BECh MaTepHuall Kypca IIUPOKO HCIIOIb3yeTCs
JUTS pelICHUs MPUKIAIHBIX 3amad. [Ipu penreHnn peadbHBIX MPAKTHYECKUX 3a/1a4
ydammuecsi pa3BHUBAIOT HAOIIOIATEIbHOCTh, YMEHUE HAXOOWUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCHOIB30BAaTh AHAJIOTHIO, 0000ImAaTh M KOHKPETHU3MPOBATH
npoOsemy. JlesTenbHOCTh MO (OPMUPOBAHHUIO HABBIKOB PEIICHHS MPHUKIATIHBIX
3a7]a4 OpraHU3yeTcsl B IPOIlecce M3YUCHHs] BCeX TeM Kypca «AunreOpa W Hadaiia
MaTeMaTHYECKOTO aHAIIH3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuebGHOM IuTaHe Ha H3y4YEHHE Kypca aireOpbl M Hayajl MaTeMaTUYECKOTrO
a”Hanu3a Ha 6a30BOM ypOBHE OTBOJMTCS 2 daca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a sipa roga ooydenus — 170 gacos.
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COAEPKAHME YYEBHOI'O KYPCA
10 KJIACC

YucJsia 1 BBIYUCTICHUSA

Paumonaneabpie uncna. OOBIKHOBEHHBIE U JACCATUYHBIE IPOOH, TPOICHTHI,
OCCKOHEYHBIE  NEepUoAMYecKre JapoOou. ApudmMeTHndeckue  oOomeparuu ¢
panMoHaIbHBIMU YUCIIaMHU, TPEOOPa30BaHUs YUCIOBBIX BhIpakeHuil. [Ipumenenne
po0eil 1 MPOILIEHTOB ISl PeIIeHHs] NMPUKIIAJIHBIX 3a7lad U3 Pa3IMYHBIX OTpacien
3HAHUM U PEATTbHOM KU3HMU.

JenictBuTenpHble 4ucia. PalnuoHanpHBIE MW HUppalMOHAJIBHBIE YMCIIA.
Apudmernueckue omnepauuu C J€HUCTBUTENbHBIMU uyuciamMu. I[IpubnmxéHHbIe
BBIUHCIIEHUS, TIpaBUJIa OKPYTJIEHUS], MPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCIICHUH.

Crenenb ¢ uensiM nokazareieMm. CranpaptHas ¢opma  3anucu
JICHCTBUTEIILHOTO  4wWcia. Mcrosb3oBaHWe mOaXonsiieii  (OpMBI  3aIlkCcH
JICHCTBUTEIIBHBIX YMCEN ULl PEUICHMS NPAKTUYECKUX 3a74a4d W INPEACTABJICHUS
JIAaHHBIX.

Apudmernyecknii  KOpeHb  HaTypajdbHOW  cremeHu. JlelcTBus ¢
apu(pMeTHUYECKUMH KOPHSIMU HATypajIbHOI CTETICHHU.

CuHycC, KOCHHYC ¥ TaHI'€HC YHMCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApKTAHI€HC YMCJIOBOI'O apryMEHTA.

YpaBHeHUd 1 HEPABEHCTBA

ToxxaecTBa U TOXK/IECTBEHHbIE TTIPEOOpPa30BaHUS.

IIpeoOpazoBanue TPUTOHOMETPHUYECKUX BBIPAKEHUM. OcHOBHBIE
TPUTOHOMETPUYECKHUE (DOPMYITHI.

YpaBHeHUE, KOpEHb YypaBHEHUs. HepaBeHCTBO, peEllIEHWE HEpPaBEHCTBA.
Metoa UHTEpPBAJIOB.

Pemrenune nenpix U IpoOHO-paIIMOHANIBHBIX YPAaBHEHUM U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemrenue TpuroHOMEeTpUYECKUX YPABHEHUM.

IIppuMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUI0O MAaTEMAaTHYECKUX 3alad
Y 3aJ1a4 U3 pa3IMYHbIX 00JacTell HAyKU U PeaIbHOU JKU3HU.

POyHkuuy ¥ rpapuku

dyHkus, cnocoObl 3aganus ¢GyHkumu. [paduk dysHkmuu. BzaumHO
oOpaTHbIe PyHKIIUH.

OOimacTe ompeneeHuss 1 MHOXKECTBO 3HaueHWi ¢yHknuu. Hynmm pyskmmm.
[TpomexxyTkn 3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITNH.

CrenenHas PyHKIUS C HATYpaJIBHBIM M LEIbIM TToKazateneM. E€ cBolicTBa u
rpaguk. CBoiicTBa U rpaduk KOpHS 7-O CTEIEHH.
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Tpuronomerpuueckass OKpPYKHOCTb, OIPEACIEHUE TPUTOHOMETPUUYECKUX
(bYHKIMI 9UCIOBOTO apryMeHTa.

Hauana MmareMaTu4ecKoro aHajmu3a

IlocnenoBareapbHOCTH, CIIocoOBI 3aJaHUs HOCJIeA0BATCIILHOCTEH.
MOHOTOHHBIE TTOCJIEIOBATEIILHOCTH.

Apudmernueckas U reoMeTpudeckas nmporpeccur. beckoneuno yOniBaroas
reometrpuueckas nporpeccusi. Cymma OECKOHEUHO yOBIBAIOIIEH reOMEeTPUUYECKON
nporpeccud. dopmyrna CIO0XKHBIX NPOLEHTOB. Mcnonp3oBaHWE NPOrpeccur st
pelIeHUs pealbHBIX 3ajJlayu MPUKJIIAJIHOTO XapakTepa.

MHoxecTBa U JIOTUKA

MHoxecTBO, omepaliui HaJ MHoOXecTBaMHu. J[marpammsel Ditnepa—BeHHa.
[IpuMmeHeHrne TEOPETUKO-MHOXKECTBEHHOI'O armapara il OIMCAaHUS PEaTbHbIX
MPOIIECCOB U SIBJICHUH, TPU PEIICHUH 3aJ1a9 U3 JPYTUX YICOHBIX TTPEIMETOB.

Omnpenenenue, TeopemMa, CIE/ICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucya v BBIYUCTCHUA

Hartypanbnble u nensle uncia. [Ipu3Haku AeIMMOCTH LEJIbIX YUCEN.

CreneHsb ¢ pallMOHAIbHBIM NoKa3aTeneM. CBOMCTBAa CTENEHU.

Jlorapudm uucna. JlecaTuyHble U HaTypajabHbIE JOTapU(PMBIL.

YpaBHeHUd 1 HEPABEHCTBA

[IpeoOpa3zoBanue BeIpaXeHUM, coAaepKalluX JorapuMel.

IIpeoOpa3zoBanue BBIpXKEHUM, COJIEPKAIIUX CTENEHH C palMOHaJIbHBIM
IIOKA3aTeJIEM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHble ypaBHEHUS 1 HEPABEHCTBA.

Jlorapudpmuueckre ypaBHCHHUS 1 HEPABEHCTBA.

Cucrembl TMHEWHBIX ypaBHEHUU. PeleHue npukiaaHbpIxX 3a7ad ¢ NOMOUIBIO
CUCTEMBI JINHEUHBIX YPABHECHUM.

CucremMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne  ypaBHEHHM, CHUCTEM W HEPABEHCTB K  PELICHHUIO
MaTeMaTHYeCKUX 3aJad W 3aJay M3 pa3jIddHbIX OO0JlacTell HayKu U peajbHOU
JKU3HH.

POyHKIMH ¥ rpaPuKku

Oyuknusa.  [lepuonmyeckne  ¢yHkmuu. [IpomMexyTkm  MOHOTOHHOCTH
dbyskoun. Makcumymbl 1 MUHEMYMBI (QyHkinu. HaunbGospinee m HanmMeHbBIIEE
3HaueHuEe (PYHKINU Ha IPOMEXKYTKE.

Tpuronomerpudeckre GyHKIIMN, UX CBOMCTBA U rpaduKU.

IToka3zaTrenbHas u Jorapudmuyueckas GyHKIHU, ©X CBOWCTBA U TpadUKH.
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Hcnonp3oBanne rpadukoB PyHKIUN U PEHICHUS YPaBHCHUN M JIMHEHMHBIX
CHCTEM.

Hcnonp3oBanne rpadukoB GYHKOUH I UCCIEAOBAHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOPBHIE BO3HHUKAIOT MPH PEIICHUU 33aa4 U3 APYTHUX yUIEOHBIX
MIPEAMETOB U peAIbHOM KU3HU.

Havajna MmaTeMaTH4eCKOI0 aHAJIN3a

HenpepbiBHble pyHKIMU. MeTO HHTEPBAIOB /ISl pEIICHUs HEPABEHCTB.

[IpouzBognast  ¢ynkuuu. [eomeTpudyeckuit U GU3UYECKUNA  CMBICI
MIPOU3BOJTHOM.

IIpousBogubie  31eMeHTapHbIX  GyHKUMH.  DOpMysbl  HAXOXKICHUS
MIPOU3BOJHONW CyMMBI, TPOU3BEACHHS U YACTHOTO (PYHKIIHH.

[IpumeHeHne TPOM3BOIHON K MCCIIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpemMyMbl. HaxoxxeHne HanboIbIIeTO0 U HAMMEHBIIIEr0 3HAaYCHUST (PyHKIINM Ha
OTpE3Ke.

IIpumeHeHne nDPOU3BOAHON JUISI HAXOXJEHHUS HAWIYy4lIEero peLIeHUs B
NPUKJIAIHBIX 3aJa4ax, s OIPEAEeNIEHUs CKOPOCTHM MpoOLecca, 3aJaHHOIO
dhopmyIioit unu rpaguKom.

ITepBoo6pa3nas. Tabnuia nepBooOpa3HbIX.

Unrterpan, ero reoMeTrpuyeckuid u (Qusndeckuil cmbica. Beruucienue
uHTerpana no gpopmyne Herorona—Jleiibnuna.
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INJJAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOTO mpenMera «Maremaruka» JOJDKHO OOecreunBaTh
JIOCTHYKCHUE Ha YPOBHE CpEeIHEr0 00Imero oOpa3oBaHUs CISAYIONINX JIMYHOCTHBIX,
METaINpPeAMETHBIX U MPEIAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHUS NPOTpaMMbl y4eOHOTO TMpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTaHue:

c(OpPMHUPOBAHHOCTHIO TPAXKIAHCKON TTO3UITUN O0YYaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YIE€HAa POCCHMCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTUYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PAIUYHBIX CTPYKTYp, SIBICHUH,
NpoIeayp TrpaxkaaHCKoro ooOmiectBa (BBIOOPHI, ONPOCHI W 1Mp.), YMEHHUEM
B3aMMOJICMICTBOBATh C COIMAIBHBIMM MHCTUTYTaMH B COOTBETCTBUM C UX
(QYHKIIUSAMU 1 HA3HAUYCHHUEM.

[TaTproTnyeckoe BOCIIMTaAaHUE:

c(OpPMUPOBAHHOCTBIO POCCUUCKON TPaKTAHCKOW HIACHTUYHOCTH, YBaKCHHS
K NPOUIJIOMY U HACTOSILLIEMY POCCUMCKONW MaT€MAaTHUKH, IECHHOCTHBIM OTHOLLIEHUEM
K JOCTHMKECHMUSAM POCCHUMCKHUX MATEMAaTHKOB M POCCHUMCKOM MaTeMaTUYECKOMN
LIKOJIbI, K HMCIOJb30BAHUIO ATHUX AOCTMXKEHUH B JIPYTMX HayKaxX, TEXHOJIOTUSX,
cepax SIKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HAaHHUEM JTyXOBHBIX EHHOCTEN POCCUICKOTrO Hapo/a;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTUYECKOrO IMOBEACHMUS,
CBSI3aHHOTO C MPAKTUUYECKHUM NPUMEHEHUEM JOCTHKEHUIN HAYKU U JAESITEIbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy AylIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKHUM OTHOIIEHUEM K MHUPY, BKIIIOYasl ACTETUKY MaTE€MaTUUYECKHUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 3a7ad4, pELICHUM, paccyXJICHWIA;
BOCHPUUMYHUBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3INYHbIX BUJIOB UCKYCCTBA.

dusnueckoe BOCOIUTAHUE:

cOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTHYeCKHEe 3HaHUsS B
WHTEpecax 3/I0pOBOro M 6e30rmacHoro odpasa >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0POBBIO (3J0pOBOE MHUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITUH U

oTAbIXa, perylisipHasi (bHBHqGCKaSI aKTI/IBHOCTI)); (I)I/ISI/I‘-ICCKOFO
COBCPIICHCTBOBAHUA, pu 3aHATHUAX CHOpTI/IBHO-03Z[Op0BHTeHBHOﬁ
ACATCIIBHOCTBIO.

TpynoBoe BocniuTaHue:
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FOTOBHOCTBIO K TPYHYy, OCO3HAaHHMEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pasmuaHbM  cpepam  mpodeCCHOHATBHON  NIESITEIBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW U €€ TIPWIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oyaymeir mnpodeccuu W peaTu30BbIBAaTh COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI;
FOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTU4ecKoMy oOOpa3oBaHHIO U
camM000pa30BaHNIO HA MPOTSHKEHUM BCEM YKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUM MPAKTUYECKHUX 3a71a4 MaTEMaTUYECKON HaIlIPaBJIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO HIKOJOTMYECKONW KYJIbTYpPhbl, IOHUMAHUEM BIIUSHUSA
COLMAJIbHO-DKOHOMHYECKUX IIPOLIECCOB HAa COCTOSIHME MPUPOJHOU U COLMAIbHOU
cpenbl, OCO3HAaHMEM IVIOOAJIBHOIO  XapakKTepa 9JKOJOTHMYECKUX IpoOJieM;
OpUEHTAllMEe Ha NPUMEHEHUE MAaTEMAaTUYECKMX 3HAHUM JUIS pELICHUs 3aj1ad B
007acT  OKpYXKalIIeH cpenpl, TUIAHUPOBAHUS IIOCTYNKOB H OICHKH HX
BO3MOYHBIX NOCJICICTBAM UISI OKPYKAIOLIEH CPEBL.

IlenHOCTH HAYy4YHOTrO ITO3HAHUS:

c(pOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKM U  OOIIECTBEHHON  MNpaKTUKH, HOHUMaHUEM
MaTeMaTUYEeCKONl HayKuh Kak c@epbl 4YeI0BEUYECKON AeATEIbHOCTH, JITamloB €&
pa3BUTUA W 3HAYUMMOCTH [UIsl Pa3BUTHS LMUBUIM3AIMM; OBJIAJACHUEM SI3BIKOM
MaTE€MaTUKU M MaTEMaTHYECKOW KyJIbTypOM KaK CpPEIACTBOM NO3HAHUS MUPA;
FOTOBHOCTBIO OCYILECTBIIATH IIPOCKTHYIO M MCCIECAOBATEIBCKYIO AEATEIbHOCTD
WHJIUBUIYAJIbHO U B IPyIIIE.

METAINNPEAMETHBIE PE3YJIBTATDI

MeranpegMeTHBIE pPE3yJIbTaThl OCBOEHHSI MNPOrpaMMbl y4yeOHOIro mpeamera
«Marematuka» XapaKTepU3yITCs OBJIAJICHUEM YHUBEpCAIbHBIMU
nO3HABAMETbHBIMU  OCUCMEUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
deticmeusamu, YHUBEPCANIbHbIMU Pe2YIAMUBHBIMU OeLiICEUIMU.

1) Yuueepcanvhole nos3naeamesibHble oelicmeus, obecneuusaiom
dopmuposanue 6a308vbiX KOSHUMUBHBIX NPOYeccos obyuarowuxcsi (0ceoeHue
MemoOo08  NO3HAHUSL — OKpYJcaouje2o  Mupd;,  NpuMeHeHue  J102UYeCKUux,

uccnredosamenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

BbazoBbie toruyeckre AeHCTBHS:

e BBISBIISITh U XapaKTEPU30BaTh CYIISCTBCHHBIC MPU3HAKK MaTEMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOIICHHN MEXIy NOHITHIMH; (OPMYIUPOBATH
OTIpENIeNICHUs]  TOHSTHH; YCTAHABIMBATh CYMICCTBEHHBIH  MPU3HAK
KJ1accU(UKAIMM, OCHOBAaHHUSA JJisi OOOOIIEHHWS W CpaBHEHUS, KPUTECPHUU
MPOBOJMMOTO aHAJIN3a;
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e BOCIpUHUMATh, (GOPMYJIHPOBATH U  TPEeOOpPa30BBIBATH  CYXKICHUS:
YTBEpAUTEIbHBIE W OTPHUIATEIIbHBIC, C€IMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBISBISITH  MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npotuBopeunsi B dakTax, MAHHBIX, HAOIIOACHHUSX W YTBEPKICHUSX;
npemiaraTb  KpUTEPUHM  JUISL  BBISIBJIICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTHUBOPEUMIA;

e JIENIaTh BBIBOABI C MCIIOJH30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOYCHHH, YMO3aKIIOYSHHUH 110 aHAJIOTHH;

e TIPOBOJUTH CaMOCTOSITEIBHO JIOKa3aTeJIbCTBA MaTeMaTHYECKUX
YTBEpKJICHUH (MpsIMbIE U OT MPOTHBHOTO), BBICTPAaWBaTh apryMEHTAIIUIO,
MPUBOJIUTh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIC
CYXJICHUS U BBIBOJBI;

e BBIOMpaATh CMocoO pemeHus y4eOHOU 3amaun (CpaBHHBATH HECKOJIBKO
BapMaHTOB pEIICHMS, BBIOMpATh HamOoJee MNOAXOMAIUN C Yy4ETOM
CaMOCTOSITEIBHO BbIJICJICHHBIX KPUTEPHUEB).

BbazoBble uccienoBaTenbCcKue JeHCTBUS:

e HCHOJB30BaTh BOIIPOCHI KaK HCCIENOBATEIbCKUN MHCTPYMEHT IMO3HAHUS;
dbopmynupoBaTh BONPOCH, (QUKCHUPYIOIIUE NPOTUBOpEYHE, MpodiiemMy,
yCTaHaBIWBaTh HMCKOMOE€ ©  JaHHOE, (OPMHPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIUIO, MHCHUE;

e TIPOBOAUTH CaMOCTOSATEIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
WCCJIEIOBAaHUE II0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BEKTa, SBJICHHUS, TMIPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMU, SIBIICHUSIMU, IPOIIECCAMMU;

e CaMOCTOSITEIILHO (hOPMYIIUPOBATh OOOOIIEHUSI U BBIBOIBI TI0 PE3yJIibTaTaM
MPOBEAEHHOIO HAOIIOACHUS, HCCIIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTH
MIOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U O00O0IIEHNUIH;

e TIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTaTh
MPEANOI0KEHUS O €T0 Pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pa6ota ¢ unpopmanmeii:

e BBISBIATH AePUIUTHI HHPOPMAIIUH, TAaHHBIX, HEOOXOAUMBIX IJII OTBETa
Ha BOIIPOC U JJIsI PEIICHUS 3a1a49H;

e BBIOMpaTh WHPOPMALMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATH HH(POpPMAIIHIO
pa3IUYHBIX BUJOB U (POPM HPEACTABICHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEACTABISATh €€ B pa3IM4YHbIX (popmax,
WJJTIOCTPUPOBATH I'papuyuecKy;
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e OIICHUBATh HaJIEKHOCTD nHopMaIHu 10 CaMOCTOSATEIIBHO
copMyTUPOBAHHBIM KPUTSPHSIM.

2)  VHuueepcanvhble KOMMYHUKamu@Hble Oelicmeus, obecnedusarom

chopmuposanHOCmb COYUANTBHBIX HABLIKOG 0OYUAIOUWUXCSL.

OOmienue:

e BOCIpUHUMATh U (GOPMYJMPOBATH CYXICHHS B COOTBETCTBHH C
YCIJIOBUSIMHA M TISJISIMH OOIICHMS;, SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCHMCHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO
X0y pelIeHUs 3ala4i, KOMMEHTHPOBATh MOJIYYCHHbBIH pe3yJIbTaT;

e B X0JI¢ 00CYXXJICHHUS 3aJ1aBaTh BOIPOCHI 10 CYIIECTBY 00CYK/IaeMOH TEMBl,
MpOOJIEMBI, pEeIIacMOM 3a/1aud, BHICKA3bIBAaTh UJICH, HAIICJICHHBIC HA MTOUCK
pEIICHUSI; COIMOCTaBIISITh CBOM CYXKJICHHS C CYXJICHUSAMH JIPYTHX
YYaCTHUKOB JTHAJIOTa, OOHAPYKUBATh Pa3]IMIUe U CXOJICTBO IO3WIIHI; B
KOppeKTHOU hopme hOopMyTUPOBATh pa3HOTIIACHS, CBOU BO3PAKCHUS;

e TIPEACTABIATH  pe3ydbTaThl  pEIIeHUs  3aJayu, SKCIIEPUMEHTA,
WCCIIEJOBAHUs,  TIPOEKTA; CaMOCTOSAITEJIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YUYETOM 3aJ1ad MPE3CHTAIlUA U OCOOCHHOCTEH ay TUTOPHH.

CoTpyITHUYECTBO:

e TIOHMMAaTh HW  HCHOJB30BAaTh  MPEUMYIIECTBA  KOMaHJIHOW U

WHIWBUIYAJIbHOW pabOTHI IIpU pEeIISHUN YU4eOHBIX 3a7a4; MPUHUMATH IIEThb
COBMECTHOU JIESITEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH
paboThI, paclpenensaTh BUALl paboT, JOrOBapUBaTHCs, 00CYKIATh MPOIECC
U pe3yabTaT padoThl; 00001IaTh MHEHUS] HECKOJIBKUX JIIO/ICH;

e yYacTBOBaTh B IPyNmoBbIX popMax paboThl (00CyXaeHusi, 0OMEH MHECHHH,
«MO3TOBbI€ WITYPMBD» W HHBIC); BBIINOJHATH CBOIO YacTh pPalbOTBHl M
KOOPJIMHUPOBATh CBOU JICHCTBHUS C JPYTUMH YICHAMH KOMAaHIbI;
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
copMyIMpOBaHHBIM YYaCTHUKaAMU B3aUMOJICUCTBUSI.

3) Vuusepcanvuvie pecynamueHnle Oeticmausi, obecnevusarom
dopmuposarue cMblCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG IUYHOCU.
CamoopraHu3anus:

COCTAaBIIATH IJIaH, aJITOPUTM PEIICHUS 3a/1a49H, BEIOMPATh CIIOCOO PEIIeHUs C
YU4ETOM MMEIOLIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apIryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOW MH(pOpMAINH.

CaMOKOHTpOJIb:

e BIAQJACTh HAaBBIKAMU [O3HABATEIbHONW pe(eKCun KaK OCO3HaHMS
COBEpIIAEMBIX JIE€HCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTaTOB;
BJIQJIETh CHOCOOAMHM  CaMOIPOBEPKHM, CaMOKOHTPOJISI Mpolecca |
pe3ynbTaTta peuieHus MaTEMaTUYECKOU 3a/1auu;
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e TMPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MNPU PEUICHUH
3aJa4d, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTH Ha OCHOBE HOBBIX
0OCTOSITEILCTB, JaHHBIX, HAWJCHHBIX OIMTUOOK, BHISBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJibTaTa IEId €W YCIOBUSIM, OOBSICHITH
MPUYHUHBI JTOCTHKEHUSI WM HENOCTHKEHUS PE3yJbTAaTOB AESATEIBbHOCTH,
HaXOJUTh OIIMUOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHre ydeOHOro Kypca «AJredpa M Hadajga MaTeMaTHYSCKOTO aHaIU3a»
Ha YpOBHE CpemHero ooiiero oOpa3oBaHMs JTODKHO oOecreunBaTh JTOCTHXKECHHUE
CIICIYIOIIMX MTPEIMETHBIX 00pa30BaTEIILHBIX PE3yIbTaTOB:

10 KJIACC

Yucia v BBIYMCIICHUA

OnepupoBaTh MNOHATHUSIMHU: PAllMOHAIBHOE W JECUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U JIECATUYHAs APOOb, IPOLCHTHI.

BeimonasaTe apudgMeTHUECKHME ~— OmNepald ¢ palHOHAIBHBIMH U
JICCTBUTEIILHBIMHU YHCIIaMH.

BeimonaaTe puOMMKEHHBIC BEIYUCICHUS, UCIIONB3Ys MpaBWIa OKPYTJICHUS,
JIenaTh IPUKUAIKY U OLIEHKY PE3yJIbTaTa BBIYNCICHUM.

OmnepupoBaTh MNOHATUSIMM: CTENEHb C LEJIBIM IIOKa3aTejleM; CTaHJIapTHas
(¢opma 3ammcu JEUCTBUTEIILHOIO YHCIA, KOPEHb HATypajJbHON CTENEHHU;
HCIOJIB30BATh NMOAXOAILYIO (hOPMY 3alMCH AEUCTBUTEIBHBIX YHCEN JJIsl PEIICHUS
MNPaKTUYECKHUX 3a/1a4 U MPEJICTABICHUS JaAHHBIX.

OmnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TAaHIT'€HC MPONU3BOJILHOTO YIJIA;
HCITIOJIb30BaTh 3aIlUCh IIPOU3BOJIBHOTO yTJia yepe3 00paTHbIE TPUTOHOMETPUUECKHUE
byHKINHA.

YpaBHeHUs M HEPABEHCTBA

OnepupoBaTh IOHATHUSAMH: TOXKIAECTBO, ypPaBHEHHUE, HEPABEHCTBO; LIEJIOE,
palMoOHaAJIbHOE, UPPALMOHAIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHHUE;

BeInonHATh npeoOpa3oBaHus TPUTOHOMETPHUUECKUX BBIPAKEHHUI U pellaTh
TPUTOHOMETPUUYECKHE YPABHEHMUS.

BrinonHaTe mpeoOpa3oBaHMsl 1EJbIX, PAUMOHAIBHBIX W HPPAMOHAIBHBIX
BBIDAXKEHUM UM  pElIaTh OCHOBHBIE THUINBlI  LEJIbIX, pPalUOHAIBHBIX U
HPPalMOHAIBHBIX YPABHEHUU U HEPABEHCTB.

IIpuMeHsaTE ypaBHEHNS ¥ HEPABEHCTBA ISl PELICHUS] MATEMAaTUYECKNX 3a]a4
Y 3aJ1a4 U3 Pa3IMYHBIX 00JacTell HAyKH U PEATbHOU KU3HU.
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MopenupoBaTh pealbHBIE CHTyallMd Ha s3bIKE anreOpbl, COCTaBISATh
BBIPKCHUS, YpPaBHEHUs, HEPABEHCTBAa II0 YCJIOBUIO 3aJladyd, HCCIEA0BATh
IMOCTPOEHHBIE MOJICITH C UCTIOJIB30BAaHUEM amliapaTa ajreOpol.

POyHKUUU U TPaPUKHU

OmnepupoBaTh MOHATUSIMH: (PYyHKIHS, CIOCOOBI 3aaHus (QyHKIUU, 00JIacThb
OTpEeeNICHUsI U MHOECTBO 3HAaUeHUM (yHKIUH, Trpaduk (QYHKIUH, B3aUMHO
oOpaTHbie QYyHKIINH.

OnepupoBaTh IOHATUSIMHU: UYETHOCTH U HEUETHOCTh (PYHKUMUHM, HYJIH
(YHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBaTh rpaduku GYHKIIUNA TSI pEIICHUS ypaBHEHHH.

CTtpouth U 4HuTaTh rpaduK JUHEHHONW (DYHKIIMH, KBaApaTUIHON (DYHKIINH,
CTENICHHOW (PYHKIHH C IEIBIM IMOKa3aTeIeM.

Hcnonp3oBath rpaduiku (PyHKIHMI UISI  HUCCIIEAOBAHUS TMPOIECCOB U
3aBUCUMOCTEH MpHU PEIICHUU 3a7ad U3 JPYTruxX y4eOHBIX MPEAMETOB M peajbHOM
’KM3HU; BBIpaXKaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY BEITMYNHAMH.

Hauyana maTeMaTH4ecKoOro aHajusa

OnepupoBaTh TMOHSATUSIMHU: TIOCJIEIOBATEILHOCTh, apudMeTuueckas |
reoMeTpruyecKasl Mporpeccri.

OnepupoBaTh TMOHSATHSIMHU: OECKOHEYHO YOBIBaromiasi Te€OMETpUYSCKasi
Iporpeccus, CcyMma 0€CKOHEUHO yOBbIBAIOIIEH T€OMETPUYECKO MPOrPECCHH.

3agaBaTh MOCIEIOBATEIRHOCTH Pa3IMUYHBIMHU CIIOCOOAMH.

Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH U MPOrPECCUM IS peIIeHUs
peanbHBIX 3a/1a9 MPUKIATHOTO XapaKTepa.

MHoskecTBa M JIOTUKA

OnepupoBaTh NOHITHSIMHA: MHOKECTBO, OIEpallMi Ha/l MHOKECTBAMHU.

Hcnonp3oBaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapaT Uil  OIHCAHMS
pEbHBIX MPOLIECCOB M SIBJICHWM, INpPU pPELICHUU 3adad M3 APYTUX Y4eOHBIX
IIPEIMETOB.

OnepupoBathb TTOHSTUSIMH: omnpezeseHue, Teopema, CIIEICTBUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucaa v BLIYMCJIEHHAS

OnepupoBaTh TMOHITUSAMH: HATypalibHOE, II€JI0€ UYHCIIO; HCIIOJIb30BaTh
MPU3HAKU JIEJTUMOCTH ILEJIbIX YHUCEN, Pa3j0KEHHUE YMCIia Ha MPOCThIe MHOXKUTEIU
JUISL pellIeHUs 3a]1a4.

OrnepupoBaTh NOHSITUEM: CTEIEHb C PALIMOHAJIbHBIM MTOKA3aTEJIEM.

OmnepupoBaTh TOHATUIMH: JIOTapu(PM UYHUCIIa, JECATHYHBIE W HATypaJibHbBIC
sorapu@mel.
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YpaBHeHHUs 1 HEPABEHCTBA

IIpyumensaTe cBOWCTBa CTENEHU JUISI IIPEoOpa3oBaHUsl  BBIPAXKECHUM;
OIEpUPOBATh IIOHATHUSAMHU: NOKA3aTEIbHOE YPAaBHEHME M HEPABEHCTBO; pellaTh
OCHOBHBIE THUIBI IOKA3aTEIbHBIX YPABHEHUU U HEPABEHCTB.

BeimonusaTe mpeoOpa3oBaHMsl  BBIPAXKEHHUH, COAEPIKAIIMX  JIOrapu(MBbI;
OIEpUPOBATH MOHATHUAMU: JOTapU(PMHUUIECKOE YpaBHEHUE M HEPABEHCTBO; pelIaTh
OCHOBHBI€ THUIIBI JIOTApU(PMUUECKUX YpaBHEHHUI U HEPABEHCTB.

HaxomuTe penrenns NpoCcTenmnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEUHBIX yPaBHEHUU U €€ pEIICHUE;
HCII0JIb30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUM JUISI pELICHUS IIPAKTUYECKUX 3a]1a4.

HaxonnuTh penieHusi mpoOCTEHIINX CUCTEM U COBOKYMHOCTEH PAllMOHAJIbHBIX
YpaBHEHHUU U HEPABEHCTB.

MogenupoBaTh peajibHblE CUTyallud Ha S3bIKE aireOpbl, COCTABIISATH
BBIPAXKECHUS, YPAaBHEHMS, HEPABEHCTBA M CHCTEMBblI II0 YCJIOBHIO 3aJayH,
HCCJIeI0BaTh MOCTPOCHHBIE MOJEIH C UCIIOJIb30BAaHUEM alrrnapara aareopsl.

POyHKUUU U rPaPuKu

OnepupoBaTh MNOHATHSAMHU: IEepUOAWYECKass  (PYHKIUS, MOPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKHM OKCTpemMyMa (PyHKUIHUHM, HauOoibllee U
HavMeEHblllee 3HaueHusi (QYHKIUM Ha TMPOMEXKYTKE; HCIOJb30BaTh HUX A
rccienoBanus GyHKIIUH, 3aJJaHHOM rpadUKOM.

OmnepupoBaTh TMOHSATHSIMH: TpadUKH TTOKA3aATEIHHOMU, JOTapu(PMHUIECKONH M
TPUTOHOMETPUUECKUX (PYHKIMN; N300pakaTh UX HAa KOOPAMHATHOM IUIOCKOCTH U
HCIIOJIb30BATh JJIsl PEIICHNUSI YPABHECHUU U HEPABECHCTB.

N300pakaTh Ha KOOPAWHATHOMN IUIOCKOCTH TpaUKH JTUHEHHBIX YPaBHEHUMN
1 MCIIOJIb30BAaTh UX JUIS PELUICHUS] CUCTEMBI JINHEUHBIX YPABHEHHUM.

Hcnonp3oBath rpaduku (PyHKIMI UIsI  HUCCIIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEH M3 JPYyTruX y4eOHbBIX JUCHUILINH.

Ha4vajsa MaTeMaTH4eCKOI0 aHAJIN3a

OmnepupoBaTh NOHITUSIMU: HEINpepbIBHAS (QYHKIMS, MPOU3BOAHAS (DYHKIIHU;
HCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUIN CMBICI TPOU3BOIHON JJIs PEIICHUS
3a1ad4.

HaxonuTth npou3BOAHBIE 3JIEMEHTAPHBIX (DYHKUMH, BBIYUCIISTH MPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIHH.

Hcrnonp30BaTh MPOU3BOAHYIO JJI MCCIEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHMS K ITOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NPOU3BOJAHYIO [UISI HAXOXKIACHUS HAWIY4YIIEro pPELICHUs B
MPUKJIAIHBIX, B TOM YUCJIE COLMAIBHO-ODKOHOMUYECKNX, 3aa4ax.

OnepupoBaTh NOHATUSIMU: IIepBOOOpa3Hasi W  HHTErpajg; MOHHUMATh
reOMETPUUYECKUN U PU3NYECKUIN CMBIC MHTErpaa.
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Haxomute mepBooOpa3HbIC 3JIEMEHTAPHBIX (DYHKIMA; BBIYUCIISTH WHTErpall
o ¢opmyiie Herorona—JleitOHuna.

Pemats mpuknagHple 3a7ladd, B TOM YHCJIE COIHAIBHO-3KOHOMHUYECKOTO U
(bu3HYecKoro xapakrepa, CpeICTBAMI MaTEeMaTHYECKOTO aHAIN3A.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoamnuyecTBo yacoB JIeKTPOHHbIE
Ne HaunmenoBaHue pa3iesioB U TeM (uudpossbie)
KoHTpoabHbI IlpakTuyeckue
n/n NPOrpaMMbI Bcero o0pa3zoBarTeJjIbHbIE
e padoThI padoThI
pecypchl
MHo>ecTBa palMOHAJIBHBIX U
1 NEUCTBUTENBHBIX YUcel. ParimoHaibHbIE 14 1
ypaBHEHHs U HEPAaBEHCTBA
) Oyukiun u rpadguku. CTeneHb ¢ NeIbIM 6 |
IoKa3aTeseM
3 Apudmernuecknii KOpeHb N—O# CTETICHH. 18 |
HppanuonanbHble ypaBHEHUsI U HEPABEHCTBA
DopmyIibl
4 TPUTOHOMETpUU. TpUrOHOMETpHUYECKHUE 22 1
YpaBHEHUS
5 ITocneqoBaTenbHOCTH U IPOTPECCUU 5 1
6 IMosTOpenue, ob6o0IICHNE, CHCTEMATH3AITUS 3 |
3HAHUM
OBLIEE KOJIMYECTBO YACOB I10 TTPOI'PAMME 68 6 0
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11 KJIACC

Koan4yecrBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3iesioB U TeM (mudposbie)
n/n NPOrpamMmsbl Bcero Kontpobnt Hpakrieckue oOpa3oBaTeJIbHbIE
e paGoThI padoThbl
pecypchl
CTteneHp C parioOHaAJIBEHBIM TTOKa3aTeIeM.
1 IMoka3artenbHas ¢yHKIUA. [TokazaTenbHbIC 12 1
ypaBHEHHUsS U HEPABEHCTBA
Jlorapudmuyeckas pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 1
HEpPaBEHCTBA
Tpuronomerpudecknue GyHKIIUNA U UX
3 rpaduku. TpuroHoMerpudeckue 9 1
HEpaBEHCTBA
4 ITpousBoanas. IIpuMeHeHne NpoU3BOIHOMU 24 1
5 HMuTerpan u ero npuMeHeHUs 9 1
6 CucremMbl ypaBHEHUI 12 1
7 HatypanbHble U LieJIble Yucia 6 1
g IToBTOpenue, ob6o0mIeHNE, CHCTEMATH3AITUS 18 5
3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIS1 YHEHUKA

* MaremaTuka: anre0pa 1 Hadajla MaTeEMaTHIECKOTO aHaJn3a, T€OMETPHSL.
Anrebpa 1 Hayaja MaTeMaTudeckoro ananmmsa, 10-11 kmaccel/ Anmumos 1L A.,
Kosmsirun FO.M., TkaueBa M.B. u apyrue, AkiimoHepHoe 00I1eCTBO

«M3narensctBO «IIpocBemenue»

METOAUYECKUE MATEPUAJIBI 1JI15S1 YUUTEJISA
Anrebpa u Hauyana MaTemaTuueckoro anainusza. 10 knacc. CaMocTosITENIbHBIC

pabotsl - Anekcanapona JI.A., Mopakosuy A.T".

OUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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OTNPABUTENDL

MBOVY "CpegHsana 06weobpasoBartenscHas
Lkona Ne55 C Yray6neHHbim M3yueHvem
OTpgenbHbix MpeameTos” MocKoBCKOro

BNAAENEL CEPTUDUKATA
KupkuHa EneHa NeHHagbeBHa

AONXKHOCTb

[upekTop

CEPTUDUKAT noaAnucAH

009B948E561579134105EB4131878B2AD  19.01.2024 12:09:48 MCK
D

noannucb BEPHA

JNeKTPOHHbIN A4OKYMeHT nepegaH Yyepes onepatopa 30 3A0 "TakcHet" 1,19 ane 2024 12:10:01 MCK
NoeHTndmrkaTop gokymeHTa 1lacd4c4-5842-45f8-8587-6b64ab2f82d0 CrpaHuvua 23 n3 23



