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MMOACHUTEJIBHAS 3ATIIMCKA

Pabouas mporpamma y4uebHOro Kypca «Anredpa U Hayaia MaTeMaTUYECKOTO
aHanu3a» 0a3oBOro ypoBHs st oOydaronquxcs 10 —11 kimaccoB pa3paboTaHa Ha
ocHOBe DeiepanbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIaPTa CPEAHETO
oOmero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBSIBISIEMBIX K MAaTeMaTHYECKOMY OOpa30BaHHUIO, W TPATUIMN POCCHKECKOTO
oOpa3oBanus. Peanmuzanusi mporpaMMbl 0OECNEYHMBaeT OBIAJCHUE KIIOYCBBIMU
KOMIIETCHIIUSMH, COCTABIISIONIMMHU OCHOBY JJISI CAMOPAa3BUTHUS M HETPEPHIBHOTO
00pa30BaHus, IIETOCTHOCTh OOIIEKYIHTYPHOTO, THYHOCTHOTO M MO3HABATEIHHOTO
pa3BUTHS THYHOCTU O0YJArOIIUXCS.

HEJU U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajsa mMaTeMaTHYECKOTO aHaM3a» SIBJSETCS OJHUM W3
HaumOoJiee 3HAYMMBIX B MpPOTpaMME CTaplied IIKOJBI, IMOCKOJBbKY, C OJHOU
CTOPOHBI, OH oOO0OEeCIeYnBaeT HMHCTPYMCHTAIBHYIO 0a3y JJisi H3y4YeHHUs BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOd CTOPOHBI, (POPMUPYET JIOTUYECKOE M
a0CTpaKTHOE MBIIIJICHUE YYallUXCcs Ha YypOBHE, HEOOXOJIMMOM IS OCBOCHUS
KypcoB HMHGOPMATUKHU, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YydYalllhuecs OBJIAJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOU
HayKH, KOTopas (GOpMYJIUpYeT CBOU JOCTHKEHUSI B MaTEMAaTUYECKOHN (hopme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYECKOTO aHalu3a 3aKJIa/IbIBA€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMUHU, OWUOJOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HSKOHOMHUKM M OOIIECTBEHHOW >KW3HH, IO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOoXe BpeMsi OBIajcHUE
a0CTpaKTHBIMU W JIOTHYECKH CTPOTMMH MaTeMaTHUYEeCKUMHU KOHCTPYKIUSMU
pa3BHBAET YMEHHE HAXOJAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTHHHOCTH
YTBEPKJICHUS, UCTIOIB30BaTh 0000IEHNEe U KOHKPETHU3AIUIo, adCTparupoBaHue u
aHaJNIoOTHI0, POPMUPYET KPEeaTUBHOE U KPUTHUECKOE MbIIIIeHUE. B Xo/1e n3ydenus
anreOppl W HaYaJll MaTeMaTUYeCKOrO aHajiu3a B CTapIIedl IIKoJie ydalluecs
MOJIYYalOT HOBBIM OIBIT PEMICHUS TMPUKIATHBIX 3a7a4, CaMOCTOSTEIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeNIEH pEaNbHBIX CHUTYalluid U WHTEPIpPETAINH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCA C  NpUMEpPaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TIPHPOJAE, HAYKE H B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEeMaTHIECKUMH OTKPBITHSIMHU U UX aBTOPaMHU.

Kypc obnmamaer 3HaYMTENBHBIM BOCIUTATEIBHBIM IMOTCHIIUATIOM, KOTOPBIHA
peanusyeTcs Kak udepe3 y4deOHBIM Marepuall, cocoOCTBYIOIIUN (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PCHUS, TaK W 4epe3 crnenuuKy ydeOHOU nesTeTbHOCTH,



TpeOyrouiei CaMOCTOSTEIBHOCTH, aKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 34 IOJIYYEHHBIN PE3ybTaT.

B ocHoBe Meroaumku oOydeHus airedpe M HadyajlaM MaTeMaTH4eCKOro
aHaIM3a JEKUT JeATEeIbHOCTHBIN IPUHIIMI O0Y4YECHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOr0 aHallu3a» BKIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JTUHUU: «YHCIIa U BBIYUCICHUS»,
«DyHkuun U rpadukuy, «YpaBHEHHS U HEPABEHCTBaY, «Hayvana
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa W JIOTMKa». Bce OCHOBHbIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS HAa NPOTSIKEHUM ABYX JIET
oOydeHHs B CTapllel IIKOJIe, €eCTECTBEHHO IOMOJHSS APYr APyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM Te€MaMWM W pasaenaMu. JlaHHBII Kypc  sABISETCSA
UHTETPAaTUBHBIM, TOCKOJBKY OOBEAMHSET B cebde coJepKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX NUCLIMIUIMH: anredpa, TPUTOHOMETPHUS, MaTeMaTHUECKUI aHaIN3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT Bc€ Oosee
MIMPOKUM MaTEMaTUYECKUM armapaToM, Y HUX MOCIEA0BATEIbHO POPMUPYETCS U
COBEPIICHCTBYETCA YMEHHE CTPOUTh MAaTEMAaTHYECKYIO MOJENIb pEealbHOU
CUTyallud, TPUMEHSATh 3HaHUS, IMOJy4YeHHbIe B Kypce «Anredpa M Hayana
MaTEMaTUYECKOT0 aHaau3ay, JJIs PeHIeHUs] CAMOCTOSTENbHO CHOpMYyITUpPOBaAaHHOM
MaTeMaTUYECKOM 3a7]a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYYEHHbIN pe3yJIbTarT.

CopaepxaTtenbHOo-MeTOAMYECKasd JUHUSA «YUuncna W BBIYUCIEHUS) 3aBEPIIAECT
(bopMHUpOBaHUE HABBIKOB HMCIIOJIH30BAHUS JEHCTBUTENBHBIX YHUCEIN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOW IKoje. B crapmielt mkoie oco0oe BHUMAaHHE YIENIsSeTCs
(GOpMHUPOBaHUIO TPOYHBIX BBHIYUCIUTEIbHBIX HAaBBIKOB, BKJIIOYAIONIUX B ce0s
UCIIOJIb30BaHUE PA3MUYHBIX (POPM 3alUCHU JACHCTBUTEIBHOTO YHCIA, YMEHHE
pPallMOHAIBHO BBIIOJIHATh JEHUCTBUS C HUMM, JI€JIaThb NPUKHUIKY, OLICHUBATh
pesynbrar. OOyuaromuyecs TMOJy4YaloT HaBbIKM NPUOIMKEHHBIX BBIUMCICHUMH,
BBITIOJIHCHUSL JICMCTBUU C 4YHCJIAMH, 3allMCaHHBIMU B CTaHIApTHOH Qopme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BbIPAKCHUM.

JIunnsa «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCA HA NIPOTIKEHUHU BCETO
oOyueHUs B CTaplIed MIKOJie, MOCKOJbKY B KaXIOM paszjesie MIporpaMMbl
NPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOMIMX 3aad. OOydaromuecs OBIaAeBaIOT
pPa3IMYHBIMUA METOAAMHU PEIICHUs LEbIX, PAalMOHAIBHBIX, HPPALMOHAJIBHBIX,
MOKA3aTeNbHbIX, JIOTapU(PMHUUECKUX W  TPUTOHOMETPUUYECKHX  YPaBHEHHI,
HEPABEHCTB U UX cucTeM. [lomydeHHbIe yMEeHNs UCTIONIB3YIOTCS IIPU UCCIIEOBAHUN
(YHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a/1ad Ha
HaxXOXJIeHWe HaumOOJBIIMX U HAUMEHBIIMX 3HaueHUN ¢yHkuuu. JlanHas
colep)KaTesibHas JIMHUS BKJIKOYAeT B CceOs Takke (POpMHUpPOBAaHUE YMEHUU
BBINIOJIHATH pacy€Tsl Mo (GopmysaM, NpeoOpa3oBaHUs LEJbIX, PALMOHAJIbHBIX,
VMPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUN, a TAKKE BBIPAKCHHM,



collepKallluX CTEeNeHu U Jorapudmsel. brarogaps u3ydeHUI0 anreOpandyeckoro
Marepraga MNPOUMCXOAWT  JaJbHEWINEe  pa3BUTHE  AITOPUTMHYECKOTO H
a0CTPAaKTHOIO MBIIIJIEHUS y4yamuxcsd, (OPMHUPYIOTCA HABBIKA JEAYKTUBHBIX
paccykaeHuid, paboTbl C  CHUMBOJBHBIMM  (OpPMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTE W 3aBUCHMOCTEH B BHJE PABEHCTB M HEPABEHCTB. Auredpa
npeajgaraetT A(P(GEeKTUBHbIE HMHCTPYMEHTHI JJisi PEIICHHs NPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
A3bIKa HAYKH.

CopnepxarenbHo-MeToanueckass JUHUS «DyHKUMM U TpadUKW» TECHO
NEPEIUIETAETCS C IPYTUMU JMHUAMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
NOCJIEIOBATEIBHOCTD U3Yy4YEHUs Martepuana. N3yuenne CTENIEHHOM,
MOKa3aTeJIbHOM, JIorapuMUUecKoil U TPUTOHOMETPUUYECKUX (QYHKLUMA, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMI [l pelieHus 3aaad U3 JPYrux yuyeOHBIX
IPEAMETOB U PEATBHOMN )KM3HHU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM AHAIU30M,
TaK U C pelieHueM ypaBHEHUUW U HepaBeHCTB. [Ipu sTom OonbIlIOE BHUMAaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BbIpakaTh (HOpMYyJIaMu 3aBUCUMOCTH MEXIY
pa3sTUYHBIMUA BEJIMYMHAMH, HCCIEIOBAaTh MOJNyYeHHbIE (YHKIHMHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coliepKaTebHOM JIMHUM HalleJIeH Ha Pa3BUTHE YMEHMI
U HaBBIKOB, IO3BOJISIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXKIY BEIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpadudeckor M ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTHIO AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIeHNIO ¥ KOHKPETH3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHUA «Havama MareMaTHyecKoro aHalin3a» MO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTHYEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYITHBIX 00YYaloNIMMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCThH MCCIIEIOBATh U
CTpOUTh Tpaduku (QYHKIUNA, ONpenensiTh WX HauOOJBIINE W HAWUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI Tell, HaXOAUTh CKOPOCTH H
yCKOpeHusi TmporeccoB. JlaHHas coaepxkaTenbHas JHHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJCIEN pEealbHbIX CHUTYallMi,
HaxO0KJICHUS HAWIYYIIETO pElICHUs B IPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-
HSKOHOMMYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MAaTHUYECKOI'O aHaIU3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OPMaIbHO-IOTMUYECKOI0 U KPEaTUBHOI'O
MBILIUICHUS, (OPMUPOBAHUIO YMEHHUI paclo3HaBaTh MPOSIBICHUA 3aKOHOB
MaTeMaTUKH B HayKe, TEXHMKe M HcKyccTBe. OOydaromuecss Yy3HAIOT O
BBIJJAIOIINXCA PE3YJIbTaTax, IOJIYYEHHBIX B XOJ€ pPa3BUTUA MATEMATUKHA Kak
HayKH, U UX aBTOpax.

CopeprxaTenbHO-METOANYECKas JTUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
IIOCBAIIIEHA  DJJEMEHTAM  TEOPUM  MHOXKECTB.  T€OpEeTHKO-MHOKECTBEHHBIE
IIPEACTABICHNS MTPOHU3BIBAIOT BECh KYPC WIKOJBHOW MAaTEMAaTHUKH W MPEIJIararoT



HauOosiee YHUBEPCATIbHBIN A3bIK, 00BEAUHSIONINI BCE pa3/ielibl MATEMATUKU U €€
NPWIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMAaTUYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloaToMy BaXKHO 1aTh BO3MOKHOCTh IIKOJBHUKY MOHHMATh TEOPETHUKO-
MHOECTBEHHBIA fA3bIK COBPEMEHHOM MAaTEMATHKH M MCIIOJIb30BaTh €ro s
BBIPAXKEHHSI CBOUX MBICJIEH.

B kypce «Anrebpa u Hayajia MaTeMaTHYECKOro aHaIN3a» MPUCYTCTBYIOT
TaK’K€ OCHOBbl MAaT€MaTH4YECKOr0 MOJICIHUPOBAHUS, KOTOpPHIE  IPU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUS MOJIeNIeH pealibHbIX CUTYallui, UCCIIeI0BaHUS
TUX MOJENIel C MOMOINbI0 amnmapara ainreOpbl ¥ MaTeMaTHYeCKOro aHajiu3a u
MHTEPIPETALNN TTOJYUYCHHBIX PE3YyJbTaTOB. Takue 3aJaHus BIUIETCHBbI B KaXIbIi
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpHajl Kypca IUPOKO UCIIOIb3y€ETCs
JUI PEICHUs TPUKIAAHbIX 3a1a4d. [Ipyu pemeHnn peanbHbIX NPAaKTUYECKUX 3a7ad
y4yaliuecs pa3BUBAIOT HAOIIOJATENbHOCTb, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HUCIIOIB30BaTh AaHAJIOTHUIO, O00OIIATh W KOHKPETHU3UPOBATH
npobneMy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3a/lay OpraHu3yeTcs B MpoIlecce M3y4eHHUs BceX TeM Kypca «Ainrebpa um Havana
MaTeMaTUYECKOI0 aHaJIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydyebHOM ruraHe Ha M3ydYeHHE Kypca aiareOpbl M Hadajdl MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM YpOBHE OTBOJAMTCS 2 yaca B Hememo B 10 kiacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a aBa rojga ooyuenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUSA

Pannonansubie ynciaa. OOBIKHOBEHHBIE U JIECATHUYHBIE APOOH, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuYecKkue  Apodu. ApudMeTHyYecKHe  Omepaluu ¢
palMOHAILHBIMU YUCJIaMU, IpeoOpa30BaHus YUCIOBBIX BbipaxkeHuil. [Ipumenenue
IpoOeil U MPOLEHTOB JUIsl PEIIeHUs MPUKIAAHBIX 3a/1ad U3 Pa3IMYHbIX OTpacien
3HAHUU U PEaJbHOU JKU3HMU.

JlelicTBUTENIbHBIE 4HWCaa. PalMOHaIbHBIE MW MpPpPALMOHAIBHBIE YHCIA.
Apudmernyeckue omnepanuu ¢ JAEUCTBUTENbHbIMU uuciaaMu. [IpubnuxénHbie
BBIYMCIICHUS, IPABUJIA OKPYIJICHUS, TPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCIICHHI.

Crenenb ¢ menbiM  mnokazateneM. CranpaptHas  QopMa  3amucH
JNEUCTBUTENBHOrO yucia. Mcrmonb3oBaHue moaxoisuiedl  ¢GopMbl  3amucu

NENCTBUTENIBHBIX YHCEN ISl PEIICHUS MPAKTUYECKHUX 3a]1a4 U MPEACTaBICHUS
JTAHHBIX.

ApudmeTrnyeckuii  KOpeHb  HaTypalbHOM  cremeHu. JleictBus ¢
apu(PpMETUIECKUMHU KOPHSIMU HATypaIbHOU CTENEHHU.

CuHyC, KOCUHYC ¥ TaHI€HC YHCIIOBOTO aprymMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHUS.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUU. OcHoOBHbIE
TPUTOHOMETPUYECKHUE POPMYIIBIL.

VYpaBHeHHE, KOpeHb YypaBHEHUA. HepaBeHCTBO, pelIEHHE HEPaBEHCTBA.
Merton MHTEPBAJIOB.

Pemenue 1enpix u ApoOHO-paIMOHATBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmonanbHbIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHoMeTprUUECKNX YpaBHEHHUM.

[IpruMmeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUI0 MATEMATHUYECKHUX 3a]a4
W 3aJ1a4 U3 Pa3IUvHbIX 00JIacTel HAYKU U PEATbHON KU3HH.

DyHKUNH U TPAaPUKH

OyHkmus, crnocoObl 3amanus (yHkmuu. ['paduk  GyHkuu. BsammHO
oOpaTHbIe (PYHKIIHH.

OO6mactp ompeneneHuss ¥ MHOXECTBO 3HaueHW GyHkmuu. Hymm QyHkmmn.
[TpomexyTKu 3HAKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE (PYHKIUU.

Crenennas (GyHKIUSI C HATYpaJdbHBIM M LI€JIBIM TOKa3zaTesneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-0if CTENEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(YyHKIUH YMCIIOBOTO apryMEHTa.

Havajia MaTreMaTH4eCKOro aHaJIM3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC MOCJICIOBATCIILHOCTH.

ApudmeTtndeckas u reomeTpudeckas nporpeccuu. beckoHeuHo yObiBaromas
reomeTpuueckas nporpeccusi. Cymma OECKOHEUHO yObIBaroOIeld T€OMETPUUECKON
nporpeccun. PopMysa CHOXKHBIX IMPOLEHTOB. VCMONIB30BaHUE HPOTPECCUU A
peLIEHUs PealIbHBIX 3a/1a4 MIPUKIIAJIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOk€ecTBO, omnepanuu HajJ MHOXecTBaMH. [(uarpammel Oiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONMCAaHUs PealbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33724 U3 JPYTUX YU4EOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, ClIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucia v BbIYUCICHUS

HartypanbHbie u nenbie yncna. [Ipu3sHaku I1eIMMOCTH LIENIBIX YUCET.

Crenens ¢ pallMoHaIbHBIM NOKa3aTeneM. CBOICTBA CTENEHHU.

Jlorapudwm uncna. JlecssTuuHble U HATypadbHbIE TOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIpaKEHUI, COAEPKAIIMX JIOTaApUPMBI.

[IpeoOpa3zoBaHre BBIPAKEHUM, COAEPKAIIMX CTENEHH C palMOHAIbLHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS M HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUW. PenieHrne mpUKIagHbIX 3a/lad C MOMOUIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTembl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUIN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHI, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a7ad M 3aJad W3 Pa3IMYHBIX 00JIaCTe HAyKW M peallbHOU
KU3HU.

DyHKUNH U TPAaPUKH

Oynkmus.  [lepuonnueckne  ¢yHkiuu. [IpoMexyTkm  MOHOTOHHOCTH
byakimu. MakcumMymbl U MUHUMYMBI (QyHKIIMUA. HanOonbiiee w HamMeHBIIIEE
3HaYeHUE (DYHKIIMU Ha IPOMEKYTKE.

Tpuronomerpuueckue  (QyHKIUU, HUX CBOWCTBA U  rpaduku.

[lokazarenbHas u orapupmMmuueckast GyHKIUU, UX CBOWCTBA U rpadUKu.



Hcnonb3oBanue rpa@ukoB QyHKIUN JUIsl PEIICHHUs] YPAaBHEHUM U JIMHEHMHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB GYHKIUN I HCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT NPH PELIEHUU 3a1ad U3 APYTHX y4eOHBIX
MPEIMETOB U PEATBHOW KU3HU.

Havana MaTeMaTH4eCKOro aHaJIu3a

HenpepoiBHble GyHKIIMKA. METOT MHTEPBAJIOB AJI PEILICHUS] HEPABEHCTB.

[IpousBonnass  pyuknuu. ['eomeTpuyeckuii W QU3HYECKUA  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  3neMeHTapHBIX  QyHKUUHA.  DopMmysiabl  HaXOXKACHHS
POU3BOJIHON CyMMBI, IPOU3BECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue Mpou3BOAHON K HUCCIAEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxaeHne HauOoiblIero ¥ HAMMEHbUIEro 3HaueHus1 QyHKUUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKJACHUS HAWIy4dllero pEuIeHus B
OPUKIAOHBIX 3a7adax, [Js ONpPEACNICHUS CKOPOCTH Ipouecca, 3adaHHOTO
bopMyIoi uian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBooOpa3HbIX.

WNuterpan, ero reoMerpuyeckuii W (PU3HUYECKUA CMBICI. BpraucieHue
uHTerpana mo popmyne Herorona—JleliOuura.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOro mnpeamera «Martematuka» JTOKHO 00ecreunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeiHero o01iero o0pa3oBaHus CIEIYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX B MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOrpaMMbl Yy4yeOHOTO TpeameTa
«MaTremaTuKa» XapaKTepU3yTCS:

I'paxxnaHckoe BociMTaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMKM 00YYaIOIIETOCsl KaK aKTUBHOT'O
U OTBETCTBEHHOI'O WJI€HAa POCCHUHCKOTO OO0IecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHUH,
Opoleayp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIP.), yMEHUEM
B3aUMOJICHICTBOBATh C COIMAJIBHBIMH HWHCTHUTYTaMH B COOTBETCTBHM C WX
GYyHKIMSIMU U HA3HAYEHUEM.

[TarproTryeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKOW UIGHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HAaCTOSIIEMY POCCUMCKONW MAaT€MaTHUKH, [IEHHOCTHBIM OTHOILIICHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOMN IIIKOJIbI,
K HCIOJB30BAaHUIO ATUX JOCTWKEHHH B JIPYrMX HayKaX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCTIMTAHMUS:

OCO3HAaHHUEM JTyXOBHBIX [EHHOCTEN POCCUHCKOTO Hapo/a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JOTHYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOT'O BKJIAJa B TIOCTPOCHHUE YCTOMYMBOTO OYTYIIIETO.

DCTETUUECKOE BOCITUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYAs ACTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCcyXICHUM;
BOCTIIPUMMYHUBOCTBIO K MAaTEMAaTHYECKUM aCIIEeKTaM pa3IuYHbIX BUJOB UCKYCCTBA.

®du3nuecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYCCKUE 3HAHUS B
HMHTEpecax 3J0pOBOro U 6€30macHOro oopasa >KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHKE, COATAHCHPOBAHHBIA PEKUM 3aHATUU U

OT/bIXA, perysipHas busznueckas aKTUBHOCTB); (buznyecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-030POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BoCIIUTaHUE:



TOTOBHOCTBIO K TPYyZly, OCO3HAHUEM LIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  AESATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud U peaau3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIAHbI,
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OO0pa3oBaHUI0 U
caM000pa30BaHUIO HAa NPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B pEUICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KyIbTYypbl, MOHUMAHHEM BIIUSHHS
COLIMAJIBHO-PKOHOMHMUYECKHUX MPOILECCOB HAa COCTOSIHUE MPUPOJHON M COLUATBLHOU
Cpelbl, OCO3HAaHMEM TJIOOATBHOTO  XapakKTepa HSKOJOTMYECKHX Mpo0jeMm;
OpUEHTaluel Ha NpPUMEHEHUE MaTeMaTHYeCKUX 3HAHWM i pelleHus 3a7ad B
o0JacTH OKpyKaromieil cpejpl, IUIAHUPOBAHUA TMOCTYNKOB M OLEHKH HX
BO3MOXKHBIX TIOCTIEJCTBUM ISl OKPYKAIOLIEH Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKM W  OOIIECTBEHHOM  MPaKTUKH, [OHWMaHUEM
MaTEMaTUYECKOM HAyKh Kak cdepbl 4YeIOBEYECKOW MAEsTeNIbHOCTH, JTamoB €€
pa3BUTHS M 3HAYUMOCTH JJisi Pa3BUTHUs IUBWIM3ALMM; OBJAJCHUEM SI3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOM KYJIbTYpOd Kak CpeJCTBOM TO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBISITh MPOCKTHYI0 U HCCIENOBATENbCKYIO AESTEIBHOCTD
UHAUBUAYAJIHHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yabTaThl OCBOCHHS MPOrpaMMbl Y4eOHOro MpeaMeTa
«MaremaTtuka XapaKTEepU3YyIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHbLIMU — KOMMYHUKAMUBHBIMU
0eucCmBUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHbIMU OeUCEUMU.

1)  Vuueepcanrvhvie  noznasamenwvHwvle  Oelicmsus,  0becneuusarom
Gopmuposanue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 00yHarwuxcsa (oceoeHue
Memo008  NO3HAHUSL — OKpYJCalowe2o  Mupa,  HpuMeHeHue  J102UYeCcKUX,
uccie008amenbCKux onepayuil, ymeHut pabomams ¢ ungopmayueti).

bazoBeienornueckue 1€ NCTBUA

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEeMaTUYECKHUX

OOBEKTOB, TOHSATUN, OTHONICHWH MEXKIY MOHATUAMH; (HOPMYTUPOBATH
OmnpeNesicHUs]  TOHSTUH;  yCTaHABIMBATh  CYIIECTBEHHBIH  MPHU3HAK
KJaccupuKauu, OCHOBaHHUS [Jisi 0OOOIIEHHUS U CPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIUPOBATh M  NPEeoOpa3oOBBIBATh  CYKICHHUS:
YTBEPJIUTEIbHbIE W OTPULATENbHBIC, €AMHUYHBIE, YAaCTHbIE U OOLIUE;
YCIIOBHBIE;

BBISIBISITh ~ MaT€MaTUYeCKUEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeunss B (aKTax, AAHHBIX, HAONIONEHUSIX U YTBEPKICHUSX;
npenjaraTtb ~ KpUTEPUU I BBISBICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTHUBHOIO), BHICTPAaUBATh ApryMEHTAIIHIO,
OPUBOJIUTh TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIbL;

BbIOMpATh CMOCOO pelieHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHHs, BHIOMPATh HauWOoJiee NOAXOIAIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

BaSOBBIGI/ICCJICJIOBaTCHBCKHCHGﬁCTBHHZ

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIICIOBATCIIBCKUN MHCTPYMEHT TO3HAHUS,
GopMyTUpOBaTH BOMPOCH], (UKCHUPYIOIIUE MPOTHBOpEUHE, MpodIemy,
yCTaHaBIMBaTh HCKOMOE MW  JaHHoe, (OpMHpPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHCHHE;

POBOJIUTH CaMOCTOSITEIILHO CTUTAHUPOBaHHBIH OKCTIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHUS, TIPOIECCa, BBIABICHUIO 3aBHCHUMOCTCH MEXKIY
00BEKTaMHU, SIBJICHUSIMU, TIPOIECCAMU,

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOJICHUS, WCCIICIOBAHMSI, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIECHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIECCa, a TAKXKe BBIIBUTATH
MPEOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmarueii:

BBISBJIATH N€PUIUTHI WH(DOpPMAIUKY, TaHHBIX, HEOOXOANMBIX JJIi OTBETA
Ha BONPOC U JUISI PELICHUS 3a7a4K;

BbIOMpaTh  WMHPOPMAIMIO W3  HWCTOYHUKOB  PA3MYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUAOB U (POPM TIPEICTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(OpPMAIUIO, IPEACTABISATH €€ B Pa3IUIHBIX (HOopMaXx,
WJUTIOCTPUPOBATh rpaduuecKi;



e OIIEHUBATH HaAEXKHOCTD uH(pOpMATTIH 10 CaMOCTOSATEILHO
c(hOpMYITHPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvuvie KOMMYHUKamueHvle  Oclicmeus,  00ecnewusaom

ChOPMUPOBAHHOCTINDL COYUATBHBIX HABLIKOE 00YVYAIOUWUXCSL.

OO6menue:

e BOCIHPUHUMATh H (OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSMH M LEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M MHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUS II0
XOJy PEIICHHMS 3a]]a4¥, KOMMCHTHPOBATH MOJYUCHHBIA PE3YIIbTaT;

e B X0JI¢ OOCYXKJEHUS 3a/1aBaTh BOIPOCHI IO CYIIIECTBY 00CYK/1aeMO TEMBI,
pOOJIEMBI, peIIacMoi 3aJ1a4M, BRICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOUCK
pEIICHMS; COIMOCTaBIATh CBOM CYXKICHHUS C CYXKICHUSAMH JIPYTUX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jM4Me M CXOACTBO IO3WIIUI; B
KOppeKTHOU hopme GOpMyITHpPOBATh PA3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEICTABJIATh  pPE3yJbTaThl  PEIICHUS  3aJaud,  JKCICPUMEHTA,
UCCIEJIOBAHUs,  MPOEKTa,  CaMOCTOATEIBHO  BbIOMpaTh  (dopmar
BBICTYTUICHUS C YUE€TOM 3a/1a4 MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHUUYECTBO:

e IMOHMMATh M  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOU u

WHIUBUyaJIbHOW paOOTHI P pelIeHUH YIeOHBIX 3a]a9; MPUHUMATH I1eJTh
COBMECTHOW JCSITENHbHOCTH, IUIAHUPOBATh OpPTaHHW3AIMI0 COBMECTHOU
paboThl, pacrpenensiTh BUABI padOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3yJIbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JTFO/ICH;

e YY4acCTBOBATh B IPYIIOBBIX (hopMax padOThI (0OCYXaeHUSI, 0OOMEH MHECHHIA,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHATH CBOIO YacTh pabOTBI U
KOODJMHUPOBATh CBOM JCHCTBHS C JPYTUMU UWICHAMH KOMAaHJIbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO KPHTEPHSIM,
chOpMyITUPOBaHHBIM YYaCTHHKAMH B3aUMOICHCTBUSI.

3) VHueepcanvnvie  pezynamueHuvle Oeticmaus, obecneuusaiom
Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIUL.
Camoopranuzanus:

COCTaBIIAThH TUIAH, AITOPUTM PEIICHUS 3a]1a4yH, BEIOMPATh CIIOCO0 pEIIeHus ¢
y4I€TOM MUMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ yYETOM HOBOU MH(MOPMAIUU.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TO3HABATENBHON pEQIIEKCUU KaK OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CHoco0aMM CaMOINpPOBEPKH, CAMOKOHTPOJIS —Mpolecca H
pe3yibTaTa peueHruss MaTeMaTHUeCKOH 3a/1auu;



e TMPEIBUAETh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IIpU PELICHHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B [EATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, IaHHBIX, HAWJIEHHBIX OIUMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa LEIH W YCJIOBHUSIM, OOBICHATH
IPUYMHBI JTOCTMKEHUS WA HEIOCTHIKEHHUS PE3YNIbTAaTOB AECATEIBbHOCTH,
HaXOAUTh OLIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a»
Ha YpOBHE CpeJHEro o0Iero oOpa3oBaHMs JOJKHO OOECIEeYMBATH JTOCTHIKCHHE
CJIEIYIOUINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

10 KJIACC

Yucia v BbIYUCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIBHOE U JICUCTBUTEIIBHOE YMCIIO,
OOBIKHOBEHHAS U JICCATUYHAS IPOOH, IPOIICHTHI.

Beimonusate  apudmernyeckwe  onepanmuu ¢ pallMOHAIBHBIMU U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOamkEHHBIE BBIYMCICHUS, UCTIONB3Ys MpaBuila OKPYIJICHHUS,
JeJIaTh IPUKUJIKY U OLIEHKY Pe3yJIbTaTa BHIUYUCICHUM.

OnepupoBaTh MOHATUSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHIapTHas
dopma 3ammMcu ACHUCTBUTENBHOTO YHCIA, KOPEHb HATypaldbHOW CTETCHHU;
MCIIOJIb30BaTh MOAXOASIIYI0 (OpPMY 3alTUCH IEHCTBUTEIBHBIX YUCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS TAHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIHH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh MNOHSATHUSMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHANBHOE, UPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHUE;

BoinonusaTh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHHUII M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHUS.

BreimonHaTh mpeoOpa3oBaHMs TMENBIX, PAIMOHATBHBIX W WPPANUOHATHHBIX
BBID&XXCHUW W  pelmarb OCHOBHBIE THUIBI  LEJNBbIX, pPalMOHAIBHBIX U
MPPALHOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHSI M HEPABEHCTBA ISl PEIIEHNS] MATEMAaTUYECKUX 3a]a4
Y 3a/1a4 U3 pa3IMyHbIX 00JIaCTel HAYKU U peaJbHOMN KU3HHU.



MopenupoBaTh peajibHbIE CHUTyallMM Ha A3bIKE aireOpbl, COCTaBIATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHMIO 3aJayd, MCCIEI0BATh
MOCTPOEHHBIE MOJIEIH C UCHOJIb30BaHUEM alnapara aireophl.

DyHKUNM U TPaPUKH

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3a1aHus (PyHKUIHMH, 00JIacTh
ONpeJeNeHUs] U MHOMKECTBO 3HA4YeHU (QyHKUUHU, Tpaduk (yHKUHH, B3aUMHO
oOpaTHble (PYHKLIHH.

OnepupoBaTh MNOHATUAMH: YETHOCTH W HEUYETHOCTb (YHKLUMH, HYJIU
(GYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Ucnonb3oBaTh rpaduku QYHKIMHI 715 pellIeHUs YpaBHEHUI.

Crtpoutb u yutTaTh rpaduku JTUHEHHON (QYHKIMH, KBaJAPATUUHOW (YHKLIUH,
CTeNeHHOW (DYHKIIMU C IIEJIBIM [TOKa3aTelIeM.

Ucnonb3oBaTh rpapuku (GYyHKUUMHA [JIs HKCCIEAOBAHMS TMPOLIECCOB U
3aBUCUMOCTEH MpPHU PELICHUH 3a/lady U3 JPYTUX y4eOHBIX MPEIMETOB M pealbHOU
’KU3HU; BBIpAXXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXKIY BETUUMHAMH.

Hauyana maremaTn4eckoro aHajan3a

OnepupoBaTh MNOHATUSIMU: IOCJIEIOBATEIbHOCTh, apupMeTHyYecKas W
reOMEeTpUYECKasi MPOTrPECCHH.

OnepupoBaTh NOHATUAMM: OECKOHEUYHO YOBIBalOIIas TreoMeTphuecKas
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIEH T€OMETPUYECKON MPOrpeccuu.

3a1aBaTh [1OCJIEOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIEA0BATENBHOCTEW U IIPOIPECCUM ISl PEILICHUS
peaNbHbIX 3a7a4 IPUKIAJHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

OnepupoBaTh NOHITUAMU: MHOKECTBO, ONEPALUN HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar il ONMCaHUs
peasibHBIX IPOLECCOB U SBJIEHUHM, NMPU PELUICHUM 3a4ad U3 APYTrux Y4eOHbIX
IPEIMETOB.

OnepupoBaTh  NOHATUSAMM: ONpENENeHUe,  TEopeMa, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yuca v BbIYHCTEHUA

OnepupoBaTh MOHATHUSAMH: HATypaJbHOE, II€J0€ YHCIO; MCIOIb30BaTh
NPU3HAKU JICIMMOCTH LEJbIX YUCEII, PA3JIOKEHHE YHCJIa HA MPOCThIE MHOXKUTEIU
JUT peIIeHUs 3a/1a4.

OnepupoBaTh MOHSATUEM: CTENEHb C pAllMOHATBLHBIM MTOKA3aTEJIEM.

OnepupoBaTh TOHATUAMU: jJorapudM YHCIa, ACCATUYHBIC U HATypaJIbHBIC
Jnorapu@mel.



YpaBHeHUs M HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW JJIg [peoOpa3oBaHUS  BBIPAKECHUII;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIBHOE YPABHEHHE M HEPABEHCTBO; pElIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAKEHUM, COAEpXKAIIMX JIOTapu(pMBbI;
ONEepUPOBATH MOHATUAMU: JOrapupMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxomuTte pemieHHss NOpOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMM: CUCTEMA JIMHEWHBIX YPABHEHHU U €€ PEUICHUE;
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUM JIJISl PELIEHUS TPAKTUUECKUX 3a]1a4.

HaxonuTh pemieHnst NpoCTENIIMX CUCTEM U COBOKYITHOCTEH PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyalldd Ha s3bIK€ aireOpbl, COCTaBJISATH
BBIPDA)KCHUS, YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl IO YCIOBHIO 3aJayH,
UCCJIeI0BAaTh TOCTPOCHHBIE MOJIEIIH C UCIOIb30BAHUEM alllapaTa ajareopsbl.

DyHKIUM U rpaduku

OnepupoBaTh  MOHATUAMM: TMEepUOAMYECKAs  (PYHKIMSA, TPOMEKYTKH
MOHOTOHHOCTH  (DYHKIIMM, TOYKM OJKCTpeMyma (QYHKIUHU, Haubojblliee Hu
HauMeHbIlee 3HadeHUs QYHKIUMA Ha TPOMEXKYTKE; HCIOJIb30BaTh WX A
UCCleI0BaHus (PYHKIUH, 3aJJaHHOUN rpad)uKOM.

OnepupoBaTh MOHATUAMH: TpadUKH TOKa3aTeNbHOH, Jorapu@mMuyeckoil u
TPUTOHOMETPUYECKUX (PYHKIMI; M300pakaTh UX Ha KOOPAWHATHOM TIOCKOCTH U
UCIIOJIb30BaTh ISl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAWHATHOM TUIOCKOCTH T'padUKH JTUHEHHBIX YpaBHCHHUI
Y HCIOJIB30BATh UX JUISI PEUICHUS] CUCTEMBI JIMHEWHBIX YPABHEHUM.

Ucnonb3oBaTh rpaduku GYHKUMA [JIs8 HMCCIEIOBAaHUS TPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUTIIHH.

HayaJjia MmaTeMaTH4€CKOro aHaIM3a

OnepupoBaTh MOHATUSAMH: HEMPEepbIBHAS (QYHKIUS, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUICCKUN U (PU3UUYECKHUI CMBICI MPOU3BOTHOM JJIS peIIeHUs
3a/1ad.

Haxoautb npou3BoHbIE 3JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH IPOU3BOHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh TPOU3BOAHYIO 7Sl UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y 3KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIEA0BAHMS K IOCTPOCHUIO IPaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOKJICHMS HAWIYYIIEro pElIeHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COIUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MNOHATHSAMH: IepBooOpa3Hass M  MHTErpaj; INOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICI UHTETpaa.



HaxomuTte mepBooOpa3HbIe 2IEMEHTAPHBIX (PYHKIUI; BEIYUCIATh WHTETPAIl
o ¢popmyne Hetotona—JIeliOuuia.

Pemate mpukiIagHble 3a7add, B TOM YHUCJE COIHAIBHO-DKOHOMHYECKOTO M
¢u3ngecKoro xapakrepa, CpeICTBAMH MaTeMaTUIECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N KoanuecTBOouacon DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB 1 (ungpossbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIPOrPaMMbI o0pa3oBaTeibHbBIEpPeECYP
I 0 ThI ThI
ChI
MHoOecTBa pallMOHAIbHbBIX U
1 eMCTBUTEIBHBIX YHCET 14 1 bubmmorexa [TOK
. ' https://m.edsoo.ru/1568aba3
PanmoHaibHBICYpaBHEHHS M HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuorexa [JOK
mokaszareneM https://m.edsoo.ru/1568aba3
3 ApubMeTnuecKnii KOpeHb N—OM CTETICHH. 18 1 bubmuorexa [JOK
HppannonanbHbieypaBHEHUS Y HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIibl
4 TpUroHOMETpHUHU. T pUrOHOMETPHUUYSCKHIECYPAaBH 22 1 bubmiorexa HOK
P puH-p P P https://m.edsoo.ru/1568aba3
CHUS
5 ITocnenoBaTeNLHOCTH U IIPOrPECCUH 5 bubmotera [JOK
A POTP https://m.edso00.ru/1568aba3
5 [ToBTOpEHME, 0600IICHNME, 3 1 bu6mmoreka [JOK
cUCTeMaTU3alI3HAHU I https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 68 4 0
I[TPOIT'PAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
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