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MMOACHUTEJIBHAS 3ATIINCKA

Pabouas mporpamma yueOHOTO Kypca «Ayredpa u Hayajia MaTeMaTUYECKOTro
aHanu3a» 0a3oBoro ypoBHs s oOydaroniuxcsi 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeiepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTENILHOTO CTAHIAPTa CPEAHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
NPEIBbIBISIEMBIX K MaTeMaTH4ecKoMy OOpa30oBaHHIO, M TPAIUIUNA POCCHUICKOTO
oOpazoBanusa. Peanmuzamusi mporpaMMbl o0ecredrBaeT OBJIAJCHUE KIIOYEBBIMU
KOMIETCHIIUSIMH, COCTABIISIONIMMU OCHOBY JJII CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa30BaHus, 1IETOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUJAOITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajsa mMaTeMaTHYECKOTO aHaM3a» SIBJSETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOrpaMMe CTapIIed IIKOJbI, MOCKOJIBKY, C OJIHOU
CTOpOHBI, OH oOOecneynBaeT HHCTPYMEHTAJIbHYIO 0a3y Ui H3Yy4YeHHs] BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JPYroMl CTOPOHBI, (JOPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYalIUXCSd Ha YpPOBHE, HEOOXOJAMMOM sl OCBOCHUS
KypcoB HMHGOPMATUKHU, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YydJallluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOMU
HayKH, KOoTopas GOpMYIUpPYET CBOU JOCTUKEHUSI B MaTEMAaTHYECKOH hopme.

Kypc anreOpsl 1 Hayam MaTEMaTHYECKOTO aHAIU3a 3aKJIa/IbIBAET OCHOBY IS
YCIICIIHOTO OBJAJICHUS 3aKOHaMU (U3HKH, XUMUHU, OHOJOTUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA SKOHOMUKM ¢ OOIIECTBEHHOW JKHU3HHU, TIO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XM3HHU. B TOXe Bpemsi oBianeHHE
a0CTpaKTHBIMU W JIOTHYECKH CTPOTMMH MaTEeMaTHYECKUMHU KOHCTPYKIUSIMU
pa3BHBACT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTD
YTBEPKJICHUS, UCTIOIB30BaTh 0000IIEHNe U KOHKPETH3AIINI0, abCcTparupoBaHue H
aHaJNoOTHI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MblieHHne. B xone uzydenus
anreOppl W HadaJl MAaTeMAaTUYECKOrO aHali3a B CTapiied IIKOJIe ydJalluecs
MOJy4alOT HOBBIA ONBIT pPEHIEHUS NPUKIAJHBIX 3aJlad, CaMOCTOATEIBHOTO
MIOCTPOCHHSI MAaTeMaTH4YECKUX MOJEJEH peajbHbIX CHUTYyallMid W WHTEpIpETaluu
MOJIYYEHHBIX  PEIICHHWM, 3HAKOMATCA C  M[pUMEpaMH  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH B MPHUPOJE, HAYKE M B HCKYCCTBE, C BbLAAIOLIUMHUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnmamaet 3HaUYMTETHHBIM BOCHMUTATEIBHBIM TMOTECHIIMAIOM, KOTOPBIN
peanusyeTcs Kak 4depe3 ydeOHbI Marepuall, cIocOOCTBYIOIMIMK (POpMUPOBAHUIO
HAay4YHOT0 MHUPOBO33pPEHHUSI, TaK U 4epe3 crnenupuky ydeOHOU JesTeNbHOCTH,



TpeOyromen CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a ITOJIyYEHHBIN pPE3yJIbTarT.

B ocHoBe MmeTonuku oO0ydeHus anreOpe M HadajgaM MaTeMaTHYECKOro
aHaIM3a JIEKUT AeSTEIbHOCTHBIN NPUHLIUIT O0yUYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATENBHO-METOANYECKUE JIMHUM: «HUHncna U BBIYMCIECHUS,
«Dynkuun U rpaduxu», «YpaBHEHHS M HEPaBEHCTBaY, «Hayvana
MaTeMaTH4eCcKOro aHainusa», «MHOXkecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM H3Yy4YalOTCSd HA TNPOTSHKEHUM JBYX JIET
oOydeHHs B CTaplliel IIKOJIe, ECTECTBEHHO IOMOJHSS APYr APyra U MOCTENEHHO
HACBIIIAsiCh HOBBIMM Te€MaMuM M pasaenamu. JlaHHBII Kypc  sIBIseTCS
UHTETPAaTUBHBIM, TIOCKOJbKY OOBEAMHSIET B cebe CcoJepikaHhe HEeCKOJIbKHUX
MaTEeMaTUYECKUX NUCLIMIUIMH: anredpa, TPUrOHOMETpHs, MATeMAaTUYECKHUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaimiuecs OBJaJIeBalOT BcE Ooliee
MIUPOKUM MAaTEMaTUYECKUM alllapaToM, Y HUX MOCIE0BATENbHO (HOPMHUPYETCS U
COBEPIICHCTBYETCA YMEHUE CTPOUTh MATEMAaTHYECKYIHD MOJENIb PpPEabHOU
CUTyallud, TPUMEHSATh 3HaHUS, IMOJy4YeHHble B Kypce «Anredpa M Hayana
MaTEMaTUYECKOTO aHajlu3a, JUJIs PelIeHUs] CAaMOCTOSITENIbHO CPOPMYIUPOBAHHOMN
MaTEeMaTUYECKOM 3a/1a4H, a 3aT€M HUHTEPIIPETUPOBATD ITOJyUYECHHBIN PE3YIIbTAaT.

CopepxarenpHo-MeTOoAMYECKasl JIMHAA «HUucna M BBIYMCIICHHS 3aBEpLIACT
(opMupoBaHUE HABBIKOB MCIIOIb30BAHMS JAEHCTBUTENIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOM Imkoje. B crapmeil mkosne ocoboe BHUMaHME YAENAETCS
(OpMUPOBAHUIO NPOYHBIX BBIYUCIUTEIBHBIX HAaBBIKOB, BKJIOYAIOUIMX B ceOs
UCMOJIb30BaHUE PANIMYHBIX (OpPM 3amucu  JEHCTBUTEIBHOTO 4MCA, YMEHHE
palOHATIBHO BBINOJHATh JEUCTBUSA C HHUMH, J€JIaTh IPUKUIKY, OLICHUBATH
pe3ynpTaT. OOyyarommuecs NOJIY4YalOT HAaBBIKM MPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJIHCHUSL JICMCTBUU C 4YHCJIAMH, 3allMCaHHBIMU B CTaHIApTHOH Qopme,
UCITOJIb30BAHUS MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YACIIOBBIX BBIPAKCHU.

JIunnsa «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCA HA NIPOTIKEHUHU BCETO
oOyueHus B CTaplIeld MIKOJie, MOCKOJbKY B KaXIOM paszjesie MIporpaMMbl
IPEeyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3a1ad. OOydaromuecs OBIAJEBAIOT
pPa3IMYHBIMUA METOAAMHU PEIICHUs LEbIX, PAalMOHAIBHBIX, HPPALMOHAJIBHBIX,
MOKA3aTeNbHbIX, JIOTapU(PMHUUECKUX W  TPUTOHOMETPUUYECKHX  YPaBHEHHI,
HEPABEHCTB U UX cucTeM. [lorydeHHbIE yMEHNs UCTIONIB3YIOTCS IIPU UCCIIEOBAHUN
(GYHKIMI C MOMOIIBIO MPOU3BOJHON, PEIICHWH NMPHUKIAJHBIX 33434 U 33Jad Ha
HaxXOXJIeHWe HaumOOJBIIMX U HAUMEHBIIMX 3HaYeHUN ¢yHkuuu. JlanHas
colep)KaTesibHas JIMHUS BKJIOYaeT B Cce0s Takke (QPOpMHUpPOBaAHUE YMEHUU
BBINIOJIHATH pacy€Tsl Mo (GopmyiaM, NpeoOpa3oBaHUs LEJBIX, PALMOHAIBHBIX,
HPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAK)KE BBIPAKCHUH,



colepKallluX CTeneHu U Jorapudmsel. brarogaps u3ydeHHI0 anreOpandeckoro
Marepraga MNPOUMCXOAWT  JaJbHEWINEe  pa3BUTHE  AITOPUTMHYECKOTO H
a0CTPAaKTHOIO MBIIIJIEHUS ydyauuxcs, (OPMUPYIOTCS HaBBIKM JEAYKTHUBHBIX
paccykieHuid, paboTbl C  CHUMBOJBHBIMH  (OpPMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEN W 3aBUCHUMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeajaraetT A(PGEeKTUBHbIE HMHCTPYMEHTHI JJisi PEHICHHs NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-Metoanveckass JuHus «DyHKMU u  rpaduxku» TECHO
NEPEIUIETAETCS C IPYTUMU JMHUSAMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
NOCJIEI0BATEIBHOCTD U3Yy4YEHUs Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeIbHOM, JIorapuMUUEecKOl U TPUTOHOMETPUUECKUX (PYHKIUN, UX CBOMCTB
U rpaduKOB, UCHOJIb30BaHME (PYHKIMI JJIs pelieHus 3a1ad U3 JpYrux y4yeOHbIX
IPEAMETOB U PEANBHOMN KU3HHU TECHO CBSA3AaHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pelIeHWEeM ypaBHEHHMH M HepaBeHCTB. [lpu sTom OojbIIOe BHMUMAaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BBIPAXKaTh (HOPMYJaMU 3aBUCHUMOCTU MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIEOBAaTh MOJy4YEeHHbIE (YHKIHUU, CTPOUTH HUX
rpaduku. Matepuan 3To coliepKaTeIbHON JTMHUM HAIIEJIEH Ha pPa3BUTUE YMEHHI
U HaBBIKOB, IMO3BOJISIIOIIUX BBIpaXXaTh 3aBUCUMOCTH MEXKJY BEIUYMHAMH B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpaduieckor M ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO aJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AI[MH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHass nuHUA «Hayama MaremMaTHyecKoro aHalin3a» MO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTHYEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYITHBIX 00YYalONIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCThH MCCIIEIOBATh U
CTpOUTHh Tpaduku (QYHKIUNA, ONpenensTh WX HaWOOJbIINE W HAUMEHBIINE
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 COLMAJIbHO-
HSKOHOMMYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MAaTHYECKOI'O aHaIW3a
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€ pPAa3BUTUA MATEMATUKHA Kak
HayKH, U UX aBTOpax.

CopepxarenbHO-MeTOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTAM  TEOPUHM  MHOXKECTB.  Te€OpEeTHMKO-MHOXKECTBEHHBIC
IIPEACTABICHNs MTPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTEMATHKH M IpEjIararor



HauOosiee YHUBEPCATbHBIN A3bIK, O0OBEAUHSIONINI BCE pa3eiibl MAaTEMATUKU U €€
NPWIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMAaTUYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloaToMy BaXKHO 1aTh BO3MOXKHOCTH IIKOJBHUKY HMOHUMATh TEOPETHUKO-
MHOECTBEHHBIA fA3bIK COBPEMEHHOM MAaTEMATHKH M MCIIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hayajia MaTeMaTHYECKOro aHaIN3a» MPUCYTCTBYIOT
TaK’K€ OCHOBbl MAaT€MaTHYECKOr0 MOJICIHUPOBAHUSA, KOTOpPHIE  IPU3BAHBI
chopMUpOBaTh HABBIKK MOCTPOCHUSI MOJIEJICH peasibHbIX CUTYaIlUl, UCCIIeT0BaHUS
TUX MOjeNield C MOMOIIbI0 amnmnapara aiareOpbl U MaTEMaTHYECKOTo aHaiu3a |
UHTEPIPETALNUN MOJTYYEHHBIX PE3yJbTaTOB. Takue 3a/laHus BIUIETEHBI B KaXKJIbIi
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpHajl Kypca IIUPOKO UCIIOIb3Yy€ETCs
JUI pELICHUs NMPUKIAIHbIX 3a1a4. [Ipu permieHnn peanbHbIX MPAKTAYECKUX 3a7a4
y4yaliuecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HUCIIOIB30BaTh AaHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBATH
npobneMy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3a/lay OpraHu3yeTcs B MpoIlecce M3y4eHHUs BceX TeM Kypca «Ainrebpa um Havana
MaTeMaTHYECKOI0 aHaJIn3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM rutaHe Ha M3ydeHHE Kypca aiareOpbl M Hadajl MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kimacce u 3 daca B
Henento B 11 kiacce, Bcero 3a iBa roga ooydenus — 170 gacos.



COIAEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia v BbIYUCTCHUS
Panuonanbubie ynciaa. OOBIKHOBEHHBIE U JI€CATUYHBIE APOOH, MPOLICHTHI,
OECKOHEYHbIE  MEepUOAMYEcCKHEe  JApoOH.  ApupMeTHYECKHe  Omepaluu ¢
palMOHAIbHBIMU YUCJIaMH, TPeoOpa30BaHUs YHCIOBBIX BhipaxkeHui. [Ipumenenue
IpoOell U TMPOLEHTOB JUIsl PEIICHMs MPUKIAAHBIX 3a/1ad U3 Pa3IM4HbIX OTpaciei
3HAHUU U peaIbHOMU KU3HHU.
JleficTBUTENIbHBIE 4KCHa. PalMOHanbHbIE W HUPPALMOHAJIBHBIE YHUCJTA.
Apudmernyeckue ornepanuu ¢ JeUCTBUTENbHbIMU yuciaMmu. [IpubnumxéHubie
BBIYMCIICHUS, [TPABUJIa OKPYTJICHHUS], IPUKHUJIKA U OLICHKA PE3YJIbTaTa BEIYUCICHUN.
Crenenp ¢ menbiM  mnokazateneMm. CrangaptHas — ¢opma  3amucu
nedcTBUTENbHOrO yucia. HMcmomb3oBaHue moaxoAsimied  (Gopmbl  3amucH
JNEUCTBUTENIBHBIX YHMCEN [JISl PEIICHUS NPAKTUYECKUX 3adad WU MPEACTaBICHUS
JIAHHBIX.
ApudpmeTnyeckuii  KOpeHb  HaTypaJibHOW  cremeHu.  JledicTBus ¢
apu(PpMETUIECKUMHU KOPHSIMU HATYpPaJIbHOM CTEIeHH.
CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.
YpaBHeHUs U HEPABEHCTBA
ToxaecTBa U TOXKAECTBEHHBIEC TPEOOPA30BAHMSL.
IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU . OcHOBHbIE
TPUTOHOMETPUUYECKHUE (POPMYIIBI.
VYpaBHEHHE, KOpEHb ypaBHEHUA. HepaBeHCTBO, pEIIEHUE HEPaBEHCTBA.
Merton MHTEPBAJIOB.
Pemenue nensix u 1poOHO-PAIMOHATFHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppanmoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.
Pemenne TpuroHoMeTprUUECKNX YpaBHEHUM.
[IpruMmeHeHne ypaBHEHN U HEPABEHCTB K PELICHUI0 MAaTEMATHYECKUX 3a7a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaJIbHOM )KU3HH.
DyHKUNH U TPaPUKH
OyHkmms, cnocoObl 3amanus  (QyHkmuu. ['paduk  dyaknuu. B3aumuo
oOpaTHbIe (DYHKIIHH.
OO6mactp ompeneneHuss ¥ MHOXECTBO 3HadeHW (QyHkruu. Hymm (ysxmmn.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE () YHKITUH.
Crenennas (pyHKIUSI C HATypaJbHBIM U 1I€JIbIM MOKa3aTeaeM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-0i CTENEHH.



TpuroHoMeTpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKIUI YUCIIOBOTO apryMEHTA.

Havaja MareMaTH4eCKOro aHAJIN3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJIaHUS MOCJIEJ0BATEIbHOCTEM.
MOHOTOHHBIC MOCJICIOBATCIILHOCTH.

ApudmeTtndeckas U reomeTpuieckas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUECKOMN
nporpeccund. PopMysia CIO0XKHBIX NPOLEHTOB. VICIOJIIB30BaHUE HPOTPECCHUU A
pELIEHUs PealIbHBIX 3a7a4 MIPUKIIAJIHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoOk€ecTBO, omnepanuy HajJ MHOXecTBaMH. [uarpammel Jiinepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO almnapara Ui OIKMCAHUS PEaJbHBIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33724 U3 APYTUX YICOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CJI€ACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYUCTCHUS

HarypanbHbie u niensie yncna. [Ipu3Haky 1eTMMOCTH HETbIX YUCET.

Crenens ¢ pauuoHanbHBIM NOKa3aTesneM. CBOMCTBA CTEIECHH.

Jlorapudwm uncna. JlecssTuuHble U HaTypajbHbIE JIOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHre BEIPAKEHUIA, COACPKAIINX JOTaApUPMBI.

[IpeoOGpa3zoBanre BBIPAKEHUM, COAEPKAIMIMX CTEEHH C pPAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHHU. PellieHne MpUKIaIHbIX 33/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucTemMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a7ad M 3aJad W3 Pa3IMYHBIX 00JIACTe HAYKU M peallbHOU
KU3HU.

DyHKUNH U TPAaPUKH

Oynkmus.  [lepuogmueckne  QyHkiuu. [IpomMexyTkKMm  MOHOTOHHOCTH
byakimu. MakcumMymbl U MUHUMYMBI GyHKIHUA. Hawnbombiiee m HauMeHbIee
3HauYeHUE (PYHKI[MU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U TPaPUKH.

[lokazarenbHas u orapupmMudeckas QyHKIUHU, UX CBOWCTBA U rpadUKu.



Hcnonb3oBanue rpa@ukoB QPyHKIUN JUIsl peLICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB GYHKIUN JJIs HCCIEIOBAHHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT MPH PEIIEHUU 3aJad U3 APYTHX y4eOHBIX
MPEIMETOB U PEAIbHON KU3HMU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

HenpepoiBHble GyHKIMHU. MeTo1 MHTEPBAIOB ISl pELIEHUsI HEPABEHCTB.

[IpousBoanass  gyukuuu. ['eomeTpuyeckuid W QU3UYECKUA  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  dnMeMeHTapHBIX  QyHKUUMNA.  Dopmynbl  HaxXOXKIEHUS
IPOU3BOJIHON CyMMBI, TPOU3BEAECHUS U YACTHOTO (DYHKIIHIA.

[IpumMeHeHue Mpou3BOAHON K MCCIEAOBAHHMIO (DYHKIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxaenne HanOobIllero 1 HaMMEHbIIEro 3HayeHus1 GQyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON MJII HAXOXKIEHUS HAWIYYIIETO pEIICHUS B
OPUKIAOHBIX 3a7adax, [Js ONpPEAENICHHs CKOPOCTH Mpolecca, 3aJaHHOIO
bopMyIoi uiamn rpadUuKoM.

[lepBooOpa3znas. Tabiuiia nepBooOPa3HBIX.

WNuterpan, ero reoMerpuyeckuii ©u (Qu3nueckuid cMbICI. Beramcienue
uHTerpaa o ¢popmyne Herorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIbTATHBI

OcBoenne yueOHOro mnpeamera «MaTemMaTuka» JOKHO OOECIEeUuBaTh
JIOCTH>KEHUE Ha YPOBHE CpeIHEro oOIero o0pa3oBaHusl CIEAYIOMUX TUYHOCTHBIX,
METaIpeJIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOrpaMMbl Yy4yeOHOTO TIpeameTa
«MaTremaTrKa» XapaKTepU3yKTCS:

I'paxxnaHckoe BocIMTaHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMKU 00YYAIOIIEeTrOoCsl KaK aKTUBHOT'O
U OTBETCTBEHHOI'O WJI€HAa POCCHUHCKOTO OO0IecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUIA,
npoleayp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl M TIP.), YMEHHUEM
B3aUMOJICHICTBOBATh C COIMAJIBHBIMA HWHCTHUTYTaMH B COOTBETCTBHU C UX
GYyHKIMSAMU 1 Ha3HAYCHUEM.

[TarpuoTnyeckoe BocUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON WIEHTUYHOCTH, YBAKECHUS K
MPOIUIOMY U HAaCTOSIIIEMY POCCUUCKON MaTeMaTHUKH, [IEHHOCTHBIM OTHOILIICHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHUX JOCTIKCHHH B JIPYTUX HayKaX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCTIUTAHUSA

OCO3HAaHHUEM JTyXOBHBIX [EHHOCTEN POCCUKCKOTO Hapo/a;
c(hOpMHUPOBAaHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  TOBEACHUSA,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHXKCHUIN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOT'O BKJIAJa B TIOCTPOCHUE YCTOMYMBOTO OYTYIIETO.

DCTETUUECKOS BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHMEM K MHPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUM;
BOCIIPUMMYHUBOCTHIO K MATEMaTHYECKHUM aCIIEKTaM pa3IuYHbIX BHUJIOB HCKYCCTBA.

®du3nuecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYCCKUE 3HAHUS B
HMHTEpecax 3J0pOBOro U 0€30macHOro odpasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

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

TpynoBoe BoCIIUTaHHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHAIBHONM  JEATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud U peadu30BbIBATH COOCTBEHHBIEC >KU3HEHHBIC TUIAHBL;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO WU
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUU IPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHMMAHHEM BIHUSHUS
COLIMAJIbHO-PKOHOMHMUYECKHUX MPOLECCOB Ha COCTOSIHUE MPUPOJHOM M COLIMAIbLHOMN
Cpelbl, OCO3HAaHMEM TJOOATBHOTO XapaKTepa JKOJOTMYECKHX MpolseMm;
OpUEHTaluel Ha NPUMEHEHUEe MaTeMaTHYEeCKUX 3HAHUM /Ui pelleHus 3a1ad B
o0NacTH OKpyKarolieil cpepl, IUIAaHUPOBAHMUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX TIOCIJICJICTBUH ISl OKPY>KAIOIIEeH Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHMUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HAyKh Kak c@epbl UYeIOBEHYECKOW MIEesSTEIbHOCTH, STAroB €€
pa3BUTHS M 3HAYUMOCTH JJIi Pa3BUTHS UUBUIU3AIMH, OBJIAJIEHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOM KyJIbTYpOHl KaK CpeICTBOM TIO3HaHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYI0 M HCCIIENOBATENbCKYIO ACSTEIBHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTepU3yOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  O0CUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0euUCmBUAMU, YHUBEPCATbHLIMU Pe2YTIIMUSHBIMU OeUCEUIMU.

1)  Vuueepcarvhvie  noznasamenvuvle  Oelicmsus,  0Oecnewusaom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYeccos obyyarowuxcsa (oceoenue
Memo008  NO3HAHUSL — OKpYdCaowe2o  Mupa;,  HpuMeHeHue  J102UYecKUXx,
uccie008amenbCKux onepayull, yMmeHull pabomams ¢ uHgopmayuetr).

bazoBble ornueckue IeNCTBHUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIEC NMPU3HAKH MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHUH MEXIY MOHATHAMU; (POPMYIHPOBATH
ONpeNeNiecHUs]  TMOHSTHH;  yCTaHABIMUBATh  CYIIECTBEHHBIM  MPU3HAK
KJlaccupuKauu, OCHOBAaHHUS [ OOOOILIEHHS M CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYIHPOBATbh M  NPEOOpa3OBBIBATh  CYKICHHUS:
YTBEPJAUTEIbHBIE U OTpPULATENbHBIC, €AMHUYHBIE, YacCTHbIE W OOIIUE;
YCIIOBHBIE;

BBISIBISITh ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBOopeunss B (aKTax, NAaHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npenjaratb ~ KpUTEpUU s BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITENIBHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAaUBATh APryMEHTAIIHIO,
OPUBOJIUTHh TPUMEPHl M KOHTPHIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJBL;

BbIOMpaTh Ccroco0 pemieHus yuyeOHOW 3amadu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pelIeHUs, BbHIOMpaTh Hauboiee MOAXOASIIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIIBCKHC )lefICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUNA WHCTPYMEHT ITO3HAHHS,
(GopMyTUpPOBaTH BOMPOCH], (UKCHUPYIONIHME MPOTUBOPEUYUE, MpodIeMYy,
yCTaHaBIMBaTh HCKOMOE MW  JaHHOe, (opMHpOBaTh  THIOTE3Y,
apryMEHTHUPOBATh CBOYO TIO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITETTEHO CTUTAHUPOBaHHBIH IKCTIIEPUMEHT,
UCCIIEJIOBAHWE TI0 YCTAaHOBIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHHSA, TMPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXITY
00BEKTaMHU, SIBJICHUSMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJibTaTam
NPOBEACHHOTO HAOJIIOJICHUS, WCCIICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJAOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
MIPEIIOIOKEHUS O €T0 Pa3BUTUU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmarueii:

BBISBJIATH NeUIUTHl WHDOpPMAIUHU, MAHHBIX, HEOOXOJAMMBIX ISl OTBETA
Ha BONPOC U IS PEIICHU 3a]1a4H;

BbIOMpaTh  WHPOPMANMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTaBICHNUS;

CTPYKTYpHpPOBaTh WH(MOpPMAIHIO, TIPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH rpaduuecKi;



e OIIEHUBATH HaAEXKHOCTD uH(pOpMAITIH 10 CaMOCTOSTEILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUHbBlEe  Oelicmeus,  0becneuusaom

ChOPMUPOBAHHOCTNDL COYUATLHBIX HABIKOE 00YUAIOUIUXCSL.

OO6menue:

e BOCIPUHUMATh H (QOPMYITHPOBATH CYXKIEHHUS B COOTBETCTBHH C
YCIOBUSIMH M LIEJSIMU OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M IMHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
X0y PEIICHHMS 3a]]a4l, KOMMEHTHUPOBATh MOJIYICHHBIN PE3YIIbTAT;

e B X0JIc OOCYXXJIEHHS 3aaBaTh BOIIPOCHI MO CYIIECTBY 00CY)IaeMOM TEMBI,
pOoOJIEMBI, peracMou 3a1a4M, BRICKA3bIBATh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS; COIMOCTaBIATh CBOM CYXKICHHS C CYXJICHHSIMH JPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPYKMBATh Pa3jIMYMe M CXOACTBO TO3UIUH; B
KOppeKTHOU hopme hOopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTAaThl  pEIICHWs  3aJaud,  JKCIEPUMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YYETOM 3a7a4 MPE3eHTAlMU U 0COOCHHOCTEN ayAUTOPHH.

CoTpynHHYECTBO:

e IIOHMMaTh U  MHCIOJB30BaThb  NPEUMYILECTBA  KOMAaHJIHOU U

UHANBUAYaTbHON paOOThI PU PEeIIeHUH YYeOHBIX 3a]1a4; TPUHUMATh 1IEb
COBMECTHOM JESTENBHOCTH, IUIAHUPOBATh OPraHU3aldI0 COBMECTHOMN
paboThI, pacrpeaensTh BUABI padoT, JOrOBapUBATHCS, 00CYXKAATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JIIOICH;

e YY4aCTBOBATh B IPYIIOBHIX hopMax paboThl (00CykaeHUSA, OOMEH MHCHUH,
«MO3TOBbI€ IITYPMbD» W HWHBIE); BBIMNOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JEUCTBUS C JPYTUMH WIEHAMHU KOMAaH/IbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OONIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMyITHPOBAHHBIM YUYaCTHUKAMHU B3aHMOICHCTBHSI.

3) Vuusepcanvnvie  pezynamuemvie Oeticmasus, obecneuusaiom

Gdopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 IUUHOCTU.

Camoopranuzanus:

COCTaBIIAThH TUIAH, AITOPUTM PEIICHUS 33]1a4H, BEIOMPATh CIIOCO0 pEIIeHUs ¢
y4IE€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TMO3HABATEIBHON pEQIEKCUU KaK OCO3HAHUSA
COBEPIAEMbIX JEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMH  CaMOTPOBEPKH, CAaMOKOHTPOJS TMporecca |
pe3ysbTaTa penieHus MaTeEMaTHIECKON 3a1a9H;



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

e OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBICHATH
NPUYMHBI JTOCTMKEHHSI WIM HENOCTH)KEHUS PE3YyJbTAaTOB JEATEIIBHOCTH,
HaXOAUTh OUIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayaja MaTEMaTUYECKOTO aHAIM3a»
Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHUs JOJKHO 00ECTeuMBaTh JIOCTHXKEHHE
CJIEIYIOUINX MPEMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia v BbIYUCTCHUS

OnepupoBaTh TOHATUSMHU: PAMOHAIIBHOE U JICHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI.

Beimonusate  apudmernyeckwe  onepanmuu ¢ pallMOHAIBHBIMU U
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

BoimonHaTs npuOamKEHHBIE BBIUUCIEHUS, UCTIONIB3YS MpaBUiia OKPYTICHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUM.

OnepupoBaTh MOHATUSAMU: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHIapTHas
dopma 3ammMcu ACHUCTBUTENHHOTO YHCIA, KOPEHb HATypalibHOW CTETCHHU;
UCIIOJIb30BaTh MOAXOASIYI0 (POPMY 3aMUCH JIEUCTBUTEIBHBIX YUCET JIJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TAHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOTO YIJIa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIHH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHSATUSAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJIOE,
palMOHANIBHOE, HPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U peIIaTh
TPUTOHOMETPUUYECKHUE YPABHECHMUS.

BreimonHATh mpeoOpa3oBaHUsS IIENBIX, PAIMOHAIBHBIX W HPPANMOHATBHBIX
BBID&XKCHUN W  pelarb OCHOBHBIE THUIBI  LEJNBbIX, palMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHSI U HEPABEHCTBA ISl PELICHUS MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3MyHbIX 00JIaCTel HAYKU U PEAIbHON KU3HHU.



MopenupoBaTh pealibHblE CUTyalldd Ha S3bIK€ aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHIO 3aJayM, HCCIIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCIIOIB30BAaHUEM allapara ajareopsl.

DyHKUUM U TPaPUKH

OnepupoBaTh MOHATUSAMHU: (YHKIUSA, CIIOCOOBI 3a/aHusd (QPYHKIHMHU, 00JacTb
ONpeJeNieHHs] U MHOXKECTBO 3HAueHM (yHKUMU, Tpa@uk (QYHKIUH, B3aUMHO
oOpaTHble (PYHKIIHH.

OnepupoBaTh MNOHATUAMH: YETHOCTH W HEUYETHOCTb (YHKLUMH, HYJIU
(GYHKIMHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUMMA 1S pelIeHUs] ypaBHEHUI.

Crtpoutb U uuTaTh rpaduku TUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (DYHKIIMU C 1IeJIbIM MOKa3aTeIeM.

Ucnonb3oBaTh rpaduku (QyHKOUNA Uil UCCIEIOBAHMUS TPOLECCOB U
3aBUCUMOCTEN NpPH PEIIeHUH 3aJa4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXXaTh GOPMYyJIaMH 3aBUCUMOCTH MEXK/y BETUUYMHAMMU.

Hauyana matemaTndeckoro anaan3a

OnepupoBaTh MOHSATUSMU: IOCJIENOBATEIBLHOCTh, apudmeTnueckas u
reOMETpPUYECKas MPOTrPECCHH.

OnepupoBaTh NOHATUAMM: OECKOHEUYHO YOBIBaroIIas TreoMeTpuuecKas
nporpeccusi, cymma 0€CKOHEYHO yOBIBaOIIel TeOMETPUYECKON NTPOrPECCU.

3aaBaTh MOCJIE0BATEILHOCTH PA3IIMUHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIIEIOBATENBHOCTEW U IIPOTPECCUM ISl PEILICHHUS
peaNbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHIATUSAMU: MHOXKECTBO, ONIEPALMH HAJl MHOKECTBAMHM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Julsl  ONUCAHUs
peasibHBIX IPOLECCOB M SBJICHUM, NMPU pPELIEHUH 3a7ad U3 JIPYrHX Yy4eOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATUSAMM: ONpENENeHUEe,  TEopeMa, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja ¥ BoIYMCTIEHUS

OnepupoBaTh MOHATHSAMM: HATypaJIbHOE, II€JI0€ YHCIIO; HCIOJIb30BaTh
NPU3HAKKU JEIMMOCTH LIEJIBbIX YUCEJ, PA3JI0KECHUE YHUCIa HA MPOCTHIE MHOXKUTEIH
JUJIS pEIICHUS 3a/1a4.

OnepupoBaTh MOHATHUEM: CTENIEHD C PAIIHOHAIBHBIM IMOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JIorapudM dYucia, IEeCATUYHbIE W HaTypajbHbBIC
Jnorapu@mel.



YpaBHeHUs U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW JMJid M[peoOpa3OBaHHsS  BBIPAKECHUMH;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIBHOE YpaBHEHHWE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIBI IOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BeinmonHATh  mpeoOpa3oBaHUs  BBIPAKEHHM, COAEpKaIUX JIOTapu(MBbIL;
ONEepUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpAaBHEHHE M HEPABEHCTBO; PEIaTh
OCHOBHBIE THIIBI JOTapU(PMUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTe pemennst npoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMH: CHCTEMA JIMHEWHBIX YPAaBHEHUN U €€ pEIICHHUE;
UCITIOJIB30BATh CUCTEMY JINHENHBIX YPABHEHUH ISl PELLICHHS IPAKTUYECKHUX 3a7a4.

HaxonuTh pemieHns mMpoCTEHIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHU U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha S3bIKe alreOpbl, COCTaBIATH
BBIPDA)KCHUS, YPAaBHEHHUs, HEPABEHCTBA W CHUCTEMBl MO YCJIOBHUIO 3aJadyH,
UCCJIeI0BATh TOCTPOCHHBIE MOJIENIH C UCTIOIb30BAHUEM alllapaTa ajreopsbl.

DyHKIUM U rpaduKu

OnepupoBaTh  MOHATUSMU: MepuoAnyYeckas  (QyHKUMS, MPOMEKYTKHU
MOHOTOHHOCTH  (DYHKIIMH, TOYKM DOKCTpemMyma (yHKIuU, HauOosblliee U
HauMeHbIlee 3HaYeHUs (QYHKIMA Ha TPOMEXKYTKE; HCIOIb30BaTh WX A
uccienoBanus PYHKINH, 3aJaHHON rpapuKoOM.

OnepupoBaTh MOHATUAMH: TpadUKH TOKa3aTeNbHOM, Jorapu@Muyeckoil u
TPUTOHOMETPUYECKUX (PYHKIUI; M300pakaTh UX Ha KOOPAWHATHOM TJIOCKOCTU U
UCIIOJIb30BaTh IS PELIECHUs] YPaBHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPAWHATHON TUIOCKOCTHU IpadUKU JTUHEHHBIX YpaBHEHUIN
Y HCIMOJIB30BATh UX ISl PELICHUSI CUCTEMBI JIMHEVUHBIX YPABHECHUM.

Hcnonb3oBaTh Tpaduku (QyHKIUNA JUIi  UCCIEAOBAHUS TPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yUYEOHBIX AUCIUTUIHH.

HayaJjia MmaTeMaTH4€CKOro aHaJIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPBIBHAS (DYHKIHS; MTPOU3BOAHAS (DYHKIINH;
MCIIOJIb30BaTh TEOMETPUIECKUN U (PU3MUECKHUN CMBICI MPOU3BOIHON JJIsl pEIICHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BBIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh MPOU3BOAHYIO JJI HCCIIE0BAaHUSA (PYHKIMN HA MOHOTOHHOCTD
Y 3KCTPEMYMBI, IPUMEHATh PE3YyJIbTaThl HCCIEIOBAHUS K TOCTPOEHUIO I'Pa(HKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ui HAXOXKACHHsS HAWIIY4dIIErO PEUICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKUX, 3a/1a9aXx.

OnepupoBaTh MNOHATHSAMH: [epBooOpa3Hass M  HMHTErpaj; INOHUMATh
F€OMETPUYECKUN U PUBHUECKUN CMBICII UHTETpaJa.



HaxomuTte mepBooOpa3HbIe AIEMEHTAPHBIX (YHKIIUN; BBIYUCISITH WHTETPA
o ¢popmyine Hotorona—JleliOuuia.

PemaTe npukiagHbIe 3a/1a4M, B TOM YUCJIE COMMATLHO-3KOHOMHYECKOTO H
¢u3nyeckoro xapakrepa, CpeACTBAMH MaTEMaTHUECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue

n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI

pecypcsl
MHOK€eCcTBa palMOHAIIBHBIX U https://ege.sdamgia.ru/

1 JIEMCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1 https://skysmart.ru/
yYpaBHEHUS W HEPABEHCTBA

9 Oynkuuu u rpadpuku. CTeneHb ¢ HeIbIM 6 https://ege.sdamgia.ru/
ITOKa3aTeIeM https://skysmart.ru/

3 ApubMeTnuecKknii KOpeHb N—OM CTETICHH. 18 1 https://ege.sdamgia.ru/
HppannonanbHbIe ypaBHEHHUSI 1 HEPABEHCTBA https://skysmart.ru/
DopMmyJibl _

https://ege.sdamgia.ru/

4 TPUTOHOMETPUH. T pUTOHOMETPUIECCKHE 22 2

https://skysmart.ru/
ypaBHEHUS
https://ege.sdamgia.ru/
5 [TocnenoBaTenbHOCTH U MPOTPECCUN 5
https://skysmart.ru/

5 [ToBTOpEHME, 0000IIEHNE, CHCTEMAaTH3aITUs 3 1 https://ege.sdamgia.ru/

3HaHUU https://skysmart.ru/
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5 0



https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/

11 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Konrtpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
https://skysmart.ru/
CreneHs ¢ pallMOHAIBHBIM [T0OKA3aTEIEM. )
1 [MokazarenpHas ¢yHkims. [lokazaTenbHbIe 12 1 e
YHIIHA. https://resh.edu.ru/subject/51/
aBHEHUS U HEPABEHCTBA
yp p resh.edu.ru
https://skysmart.ru/
Jlorapudmuueckas QyHKIIHS. _
2 Jlorapumuueckue ypaBHEHUS U 12 1 ttpsi//ege sdamg a.ru
P P https://resh.edu.ru/subject/51/
HEpPaBEHCTBA
resh.edu.ru
https://skysmart.ru/
Tpuronomerpudeckne GyHKIIMN U UX -
3 rpadukn. TpUroHOMETPHUECKHE 9 1 httpsi//ege sdamg a.ru
p P p https://resh.edu.ru/subject/51/
HEpaBEHCTBA
resh.edu.ru
https://skysmart.ru/
https://ege.sdamgia.ru/
4 IIpoussonuas. [IlpuMmenenue mpon3BoIHON 24 2
P a P P g https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/
5 UHTerpai u ero npuMeHeHUs 9 https://ege.sdamgia.ru/

p P https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/
https://ege.sdamgia.ru

6 Cucremsl ypaBHEHUN 12 1 psifiee flau

https://resh.edu.ru/subject/51/

resh.edu.ru



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

https://skysmart.ru/

https://ege.sdamgia.ru/

Harypanbubie u nessie wucna 6 https://resh.edu.ru/subject/51/
resh.edu.ru
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs e
N ’ ’ 18 https://ege.sdamgia.ru/
SHAHIH https://resh.edu.ru/subject/51/
OBUIEE KOJIMYECTBO YACOB I10O 102

[TPOTPAMME



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
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