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MNOSICHUTEJIBHASA 3AIIMCKA
Pabouas mnporpamma yuebHOro kypca « Anrebpa u Hauala

MaTeMaTHYECKOr0 aHajn3a» 0a30BOro ypoBHsA Mg oOydarommxcs 10 —11
KJaccoB pa3paborana Ha ocHoBe denepadbHOr0 TOCYIapCTBEHHOTO
o0pa30BaTeNbHOTO CTaHAapTa CpeaHero oomiero oOpa3oBaHUs, € YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABIABISIEMBIX K MaTEMaTHYCCKOMY
o0pa3oBaHMIO, W TpaaWIMi pOCCUUCKOTO oOpa3oBaHus. Peanuzamus
NporpaMMbl 00€CIIEYMBACT OBJAJICHHE KIIOYEBBIMH KOMIICTCHIIHSAMHU,
COCTABJISIFONITUMHU OCHOBY ISl CAaMOPa3BUTHS M HEMPEPHIBHOTO 00pa30BaHWS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M IMO3HABATEILHOTO Pa3BUTHUS
JUYHOCTU 00YYAIOIIUXCSl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOTIO aHATIM3a» ABIISIETCS OJTHUM U3
HauOosiee 3HAYMMBIX B IpPOrpamMMe CTapUIeil IIKOJIbI, MOCKOJIbKY, C OJHOM
CTOPOHBI, OH OO€CIEYMBAET HMHCTPYMEHTAIbHYIO 0a3y mJisi W3y4YeHHUs BceX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroil CTOPOHBI, (POPMUPYET JTOTUUECKOE U
abCTpakTHOE MBIIIJICHUE YyYalUXcs Ha YpOBHE, HEOOXOJUMOM JJIsi OCBOEHUS
KypcoB MH(GOPMATHKH, OOLIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4dalluecs OBJaJEeBalOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HayKH, KoTopasi GOpMyJIMPYET CBOM TIOCTHKEHUSI B MaTeMaTU4YeCcKoil popme.

Kypc anredpsl 1 Hauanm MareMaTH4eCKOro aHajlM3a 3aKJIaJblBa€T OCHOBY
JUTSl YCTIEITHOTO OBJIAJICHUS 3aKOHAMU (U3UKU, XUMHUH, OUOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJCHIMM HKOHOMUKM U OOILIECTBEHHOW JKHU3HH, TIO3BOJISIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U KOMITbIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCIOJIb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXe Bpems oBlajieHUE
aOCTpakTHBIMM W JIOTHUYECKH CTPOTMMH MAaTEMaTUYECKUMH KOHCTPYKIHSIMH
pa3BUBAaE€T yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPXKJCHUS, UCTIOIh30BaTh 0000IIEHNE U KOHKPETU3AINIO, aOCTparupoBaHue
U aHaJoTHI0, (OopMHUpPYeT KpeaTMBHOE M KPUTHYECKOE MbIluieHne. B xoxe
M3y4YeHHsT aireOppl M Hayajl MaTeMaTHYeCKOro aHalu3a B CTaplieil mikose
ydyaliuecs IMOJy4aroT HOBBIM ONBIT pEUIEHUs MNPUKIAJAHBIX 3aj]ad,
CaMOCTOSITEJIbHOTO TMOCTPOEHUS MaTeMaTHYECKUX MOJeNel pealbHbIX
CUTYAalMil ¥ MHTEPIPETALHNH NOJTYUECHHBIX PEIICHHI, 3HAKOMATCS C IPUMEPAMHU



MaTeMaTUYECKNX 3aKOHOMEPHOCTEM B MPUPOJE, HAYKE U B HCKYCCTBE, C
BBLIAIOLIIMMUCS MaTEMaTHYECKUMU OTKPBITUSAMU U UX aBTOPaMH.

Kypc o0nanaer 3HaunTEIbHBIM BOCIIUTATENIBHBIM ITOTEHIIMATIOM, KOTOPBIN
peannsyeTcs Kak uepe3 yueOHbI MaTepua, CriocoOCTBYIOUINI (POPMUPOBAHHUIO
HAyYHOTO MHUPOBO33pPEHUS, TaK U uyepe3 cHeupuKy yuyeOHOW NeATeNbHOCTH,
TpeOylomeld CcaMOCTOSATEIBHOCTH, AaKKypaTHOCTH, MNPOJOJIKUTEIbHOU
KOHLIEHTPAllM BHUMAaHHS 1 OTBETCTBEHHOCTH 3a IMOJTYYEHHBIN pe3ybTarT.

B ocnoBe metomuku oOydeHus: anreOpe ¥ HadajaM MaTEeMaTHUYECKOTO
aHaJIM3a JISKUT AESITEIbHOCTHBIN NPUHIUNI 00yUYESHHUS.

CrpykTypa Kypca «Auredpa M Hayala MaTeMaTHYECKOrO aHAIM3a»
BKJIIOYAET CIEAYIOIIME COAEPKATEIbHO-METOANYECKHE JNUHUU: «Yucna wu
BbIUKCIHEHUSDY, «DyHKIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MaTEMaTU4YECKOro aHanu3a», «MHOXKecTBa M JIOTHKa». Bce OCHOBHBIE
COJZIepKATEIbHO-METOIMUECKUE JTMHUU H3YyYAIOTCS Ha MPOTSHKEHHHM JBYX JIET
oOy4deHus B cTaplilei MIKOoJIe, ECTECTBEHHO JOMOJHSASA APYT JIpyra U MOCTEIEHHO
HACBIIAsACh HOBBIMM TeMaMH U pasfenamu. JlaHHBIA Kypc sBIseTCA
MHTETPATUBHBIM, IOCKOJBKY OOBEAMHSET B ceOe COJep)KaHHE HECKOIbKUX
MaTeMaTUYECKUX JUCUUIUIMH: anredpa, TPUTOHOMETPHUS, MaTeMaTHUYECKHil
aHalu3, TEOpUsl MHOXKECTB U Ap. 110 Mepe Toro kak ydamuecs: OBJIaJIEBalOT BCE
Oojee MMPOKUM MaTEeMaTUYECKMM alapaToM, Yy HHUX MOCIEI0BaTEIbHO
(opMHpYyETCS U COBEPLIEHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYIO MOJIEIIb
peaJIbHOM CUTyalluu, MPUMEHSTh 3HAHUS, MOJyYeHHbIE B Kypce «AinreOpa u
Hayajga MAaTE€MaTU4YeCKOro aHaiau3a», 1 PEIEeHHUS CaMOCTOSTEIbHO
c(hOpMyJTUPOBAHHOW MaTEMaTHUYECKOW 3a/layd, a 3aTeM HHTEepPIPETUPOBAThH
NOJIyYEeHHBIN PE3YNIbTAT.

CopepxartenpHO-MeTOAMYECKAasd JHUHUA «YUYnucaa W BBIYUCICHUSN»
3aBepiaer (OPMUPOBAHUE HABBIKOB HMCIOJIb30BAHMS JIEWCTBUTENIbHBIX YHUCET,
KOTOpOo€e ObLJIO0 HAaYaTO B OCHOBHOM 11KoJjie. B crapiieit mkosie 0cob0e BHUMaHUE
ynensiercs (GOPMUPOBAHHUIO MPOYHBIX BBIYUCIUTEIbHBIX HaBBIKOB,
BKJIOYAKOIMMUX B ce0S HMCMOJb30BaHUE PA3JIUYHBIX GOPM 3amucHu
JEHUCTBUTEIBHOTO YKCIIa, YMEHUE PALIMOHATIBLHO BBIMOJIHATH JEHCTBUS C HUMH,
7eNaTh NPUKHUIKY, OLEHUBATh pe3ysbraT. OOyuaroluecs: MoJy4aroT HaBBIKU
NPUONMKEHHBIX BBIUYUCICHHUNW, BBINMOJHEHHS MEHCTBUH C YHCIIAMH,
3aMMCaHHbIMM B CTaHJAPTHOW (opMe, HCIOIb30BAHUS MaTEMaTUYECKUX
KOHCTAaHT, OLICHUBAHUS YUCJIOBBIX BBIPAXKEHUH.

JInaus «YpaBHEHUS U HEPABEHCTBA» PEAIN3YETCS HA MPOTSKEHUU BCETO
oOydeHusi B CTapliedl IIKOJE, MOCKOIbKY B KaXJOM pasleie MpOorpaMMbl



NpeIyCMOTPEHO pEIIeHHe COOTBETCTBYMOMHUX 3aaad. OOyuaromuecs
OBJIAJICBAIOT PA3NIMYHBIMU METOJAMHU PEUICHMs] LEJbIX, palUOHAJIbHBIX,
UppalMOHAIbHBIX, IOKA3aTENIbHBIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lonydeHHble yMEHHs HCIOIb3YIOTCS pU
UCCIIEJIOBAaHUU (PYHKUIMK C MOMOUIbIO IPOU3BOJHOW, PELICHUH MPUKIIATHBIX
3aJa4 M 3a7ad Ha HaxOXKJACHHME HauOOJBIIMX W HAWMEHBIIMX 3HAuYECHUH
¢ynkiuu. [lanHas cojepaTelbHas JIMHHUS BKJIIOYaeT B ce0s  Takxke
(dopMupoBaHrUEe YMEHHUIl BBIOIHATH pacu€Thl MO (GopMmyiiaM, Mpeodpa3oBaHus
LEJbIX, PalMOHAJIBHBIX, HUPPALNHOHAIBHBIX U TPUTOHOMETPUUYECKHX
BBIPDAKECHHI, a TaKkXKe BBIPAKEHUW, COJEpKalUX CTENEHU M JIOorapuMsl.
brnaronaps uzydeHuto anreOpandyeckoro mMaTepuayia MpPOMCXOAUT JajbHEHIIee
pa3BUTUE ANTOPUTMUYECKOTO U  aOCTPAKTHOIO MBIIUICHUS  y4daluXxcs,
(GopMUpPYIOTCA HABBIKM JAECTYKTUBHBIX PacCyXACHUN, pabOThl C CUMBOJBLHBIMU
(opmamu, NpeaCcTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB
U HepaBeHCTB. Anrebpa npeanaraet 3h(peKTUBHbIE HHCTPYMEHTBI ISl PELICHUS
IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4, HAIVISIAHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAyKHU.

ConepxarenpbHo-MeToauyeckas JUHUS «DyHKUUA U TpapuKm» TECHO
neperieTaeTca ¢ IPYTMMH JIMHUSMHU Kypca, IOCKOJBKY B KaKOM-TO CMBICIIE
3a1a€T TMOCIENOBATEIbHOCTh M3Y4YEHHs] Marepuana. M3ydeHuwe CTeneHHOM,
MOKa3aTeNbHOM, JIOTapu(MUUECKOW M TPUTOHOMETPUUYECKUX (PYHKUUU, HX
CBOMCTB M rpapuKOB, UCNOIb30BaHUE (DYHKIUHN JUIsl peLIEHUs 3a/1a4 U3 APyTrux
y4eOHBIX MPEIMETOB U PEAIbHOM )KM3HU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM
aHaJIN30M, TaK U C PELIEHWEM YpaBHEHUU M HepaBeHCTB. lIpu 3TOM OombIIOE
BHUMaHUE yzensercs (OPMUPOBAHUIO YMEHMsI BbIpaXKaTb (QopMyJiaMu
3aBUCUMOCTH MEXJIY pPa3jIu4YHbIMA BEJIMYMHAMU, HUCCIENOBATH IIOTYYEHHBIE
dbyHKkIuu, crpouTh ux rpaduxku. Marepuan 3TOH coaepKaTeIbHON JUHUU
HalleJeH Ha pa3BUTUE YMEHUW M HaBBIKOB, MO3BOJISIONIMX BBIPAXKAThH
3aBHCHUMOCTH MEXJIy BEJIMYMHAMU B Pa3IUyHOW (opme: aHAIUTUYECKOM,
rpaguueckoii u craoBecHoW. Ero wu3ydeHwe cmnocoOCTBYET pPa3BUTHIO
AITOPUTMHYECKOTO MBILIJIEHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3aIl1H,
WCIIOJIb30BAaHUIO aHAJIOTHM.

CopnepxarenpHas nuHUS «Hayana MareMaTnyeckoro aHaian3a» MO3BOJIAET
CYILIECTBEHHO PACIIMPUThH KPYT KaK MaTEMaTUUYECKUX, TAK U MPUKIIATHBIX 3a/1a4,
JOCTYMHBIX O0YUYaIOLUIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEI0BAThH
U CTPOUTH Tpa@uKu (QPYHKIHHA, OMpenesTh UX HAuOONbIIMEe U HAaMMEHbILNE
3HAYE€HUs], BBIUMCIATH IUIOMAAM (Uryp u 0ObEMBI TN, HAXOIUTh CKOPOCTU U



ycKopeHusi mporueccoB. JlaHHas copepaTenbHash JUHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHHS MaTEeMaTUYECKUX MOJIeNIel pealbHbIX CHUTYaIuii,
HAXOXKJCHUSI HAWITYYIEro PelieHUs B MPUKIAIHBIX, B TOM YHCII€ COLUAIBHO-
HKOHOMUYECKHUX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOTO aHaln3a
CIOCOOCTBYET Pa3BUTHIO a0OCTPAKTHOrO, (QOpMaIbHO-JTOTUYECKOTO U
KpPEaTUBHOT'O MBILIUICHHS, (POPMUPOBAHUIO YMEHUIN pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MaTUKU B HayKe, TEXHUKE U UCKyccTBe. OOyyaromiecs: y3HaioT O
BBIIAIOIIMXCST PE3YJIbTaTaX, MOJYyUYEHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTHKH Kak
HayKH, U UX aBTOPAX.
ConepxatenpHO-MeTOAMUECKass ~ JUHUS «MHOXECTBa H JIOTHKa» B
OCHOBHOM TIOCBSIIEHA 3JIEMEHTAM TEOPUH MHOXECTB. [ €0peTHKO-
MHOXKECTBEHHBIE  IPEJCTABJICHUS] IPOHMU3BIBAIOT BECh KypC UIKOJBHOU
MaTeMaTUKU U IpeJJIaraloT Haubojee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIIOLIMIMI
BCC paslenbl MaTeMaTUKW U €€ TPUIOKCHH, OHHU CBS3BIBAIOT pPa3HbBIC
MaTeMaTH4eCKUe JUCUUIUIMHBL B eauHoe uenoe. llostoMy BaxkHO Jath
BO3MOXKHOCTh  IIKOJBHUKY TOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEeMAaTHKH U MCTIOIB30BaTh €0 JJIsl BRIPAKECHUS CBOMX MBICTICH.
B kypce «Anrebpa m Hayajna MaTeMaTHYECKOTO aHAM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHUECKOIO MOJICIUPOBAHMs, KOTOpbIE IPU3BAHBI
copMupoBaTh HaBBIKM TMOCTPOCHHUS] MOJENEH pealbHBIX CHUTYyallHH,
UCCIeAOBAaHUS AITUX MOJENell C MOMONIBI0 ammapaTta airedpsl u
MaTeMaTUYeCKOT0 aHaJlu3a U MHTEPIPETalH OTYYSHHbIX PE3yJIbTaToB. Takue
3aJjaHusl BIUIETEHbl B KaXIbId U3 pa3esioB IPOrpaMMbl, MOCKOJIbBKY BECh
MaTepuai Kypca IUPOKO UCTIONB3YETCs TS pellieHus] MPUKIaaHbIX 3a1ad. [Ipu
pELIEHUU peaJbHBIX NPaKTUUYECKUX 3ajay yuvalluecs pa3BUBAIOT
HaAOJII0JaTEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIOJB30BaTh aHAJOTHIO, 0000IIaTh M KOHKPETU3UPOBATH MPOOIEMY.
JlesiTenbHOCTh 1O ()OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPHUKIAIHBIX 3a/1ad
OpraHuM3yercss B NIpOLECCe H3Y4YeHMsI BCeX TeM Kypca «AnreOpa u Havaia
MaTeMaTHYECKOT0 aHAJIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM muiaHe Ha W3ydeHHE Kypca aireOphl M Hayvajdl MaTeMaTH4YeCKOTo
aHaiu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Hezaento B 10 kiacce u 3 yaca
B Heneno B 11 kimacce, Bcero 3a aBa rojga o0ydenust — 170 gacos.



COIEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa 1 BBIYUCTICHUS

Pannonanpubie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIIEHTHI,
OeCKOHEYHbIE Tepuoguueckue apodu. Apudmeruyeckue omepanuu C
palMOHAJIbHBIMU YHCIIAMH, TPEoOpPa30BaHUA YHUCIOBBIX BBIPAXKECHUM.
[Ipumenenne npoOeid W MPOIEHTOB ISl PEIICHHS MPUKIATHBIX 3a7ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUM U PEATbHOU KU3HH.

JlelictBuTenbHbIE uKcia. PanuoHanbHble M UPPALMOHAIBHBIE YHCIIA.
ApudmMernyueckre omnepanud ¢ JeHCTBUTEIbHBIMU yuciaamu. [Ipubnnxénnble
BBIUMCIICHUS, TMpaBUJIa OKPYIVICHUSA, NPUKUJIKA M OLEHKAa pe3yJbrara
BBIYMCIICHUN.

Crenenp c¢ uenbiM mnokaszateneM. CranaapTtHas Qopma 3amucu
JNEUCTBUTEIBHOTO uyucaa. Mcnonp3oBaHue MNOAXondmie ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YUCEN ISl PEIICHUS NPAKTUYECKUX 3a7ad U MPEACTaBICHUS
JAHHBIX.

ApudmeTrnyeckuii KOpeHb HaTypajdbHONl cTeneHu. JleiicTBUs C
apu(pMETUYECKUMU KOPHSIMH HaTypaJIbHOW CTETICHHU.

CuHyc, KOCHMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCUHYC, QpKTAHTE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUS M HEPAaBEHCTBA

ToxaecTBa ¥ TOXIECTBEHHbBIE IPEOOPAZOBAHUS.

I[IpeoOpa3oBaHue TPUTOHOMETPUUYECCKUX BbIpakeHU. OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHHe HEpPABEHCTBA.
MeToa HHTEpPBAJIOB.

Pemienue nienbix U poOHO-palmoOHaIBLHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHMH W HEPABEHCTB K PEUICHUI0 MAaTEMaTHUYECKHX
3a/1a4 U 3a7a4 U3 PazIMuHbIX 00JacTel HayKU U peaIbHOM JKU3HHU.

DyHKIUU U TPaPUKHU

Oynkus, crnocodbl 3amanust ¢yHkiuu. ['paduk ¢yskiuu. B3anmuo
obpaTtHbie QYHKITUH.



OO6actb onpeneneHus: 1 MHOXKECTBO 3HaueHu Ppynkiuu. Hymu GpyHkimm.
[TpoMexxyTkH 3HAKOMIOCTOSTHCTBA. UETHBIC M HEUETHBIE (PYHKITHH.

Crenennas ¢GyHKIHMS C HATYpaJIbHBIM U LIENBIM TToKa3zareneM. E€ cBolicTBa
u rpaduk. CBoiicTBa U rpa@uK KOpHS N-O CTETICHHU.

Tpuronomerpruueckasi OKpy)HOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

Havana maTteMaTn4eckoro aHajamsa

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHHUsA IIOCJIEI0BATEIbHOCTEH.
MOHOTOHHBIE TTOCIEA0BATEILHOCTH.

ApudmeTndeckass U TeoMeTpuyeckas Mporpeccuu. beckoHedHO
yObIBaroIias reomeTpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH
reOMETPUUECKOU ITporpeccun. @opmyia CI0kKHbBIX MPOLEHTOB. Mcrionb3oBanue
MPOTPECCUHN IS PEIICHUS PEATBHBIX 3a]1a4 MPUKJIIATHOTO XapakKTepa.

MHoxecTBa M JIOTHUKA

MHO»XeCTBO, ONepalu Hal MHOkKeCTBaMU. Jluarpammel Diinepa—BenHa.
[IprumeHeHne TEOPETUKO-MHOXKECTBEHHOTO amapara JJjisi OMUCAHUSI PealbHbIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBUAE, JOKA3aTEILCTRO.

11 KJIACC

Yucia 1 BBIYUCTICHUSA

HarypanpHubie u nensie uncna. [Ipu3Haku 1eIMMOCTH LIENIBIX YHACEIL.

CreneHs ¢ palMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JlecaTHuHbIe U HATYypaJIbHbIE JIOTapU(MBI.

YpaBHeHMs M HEPABEHCTBA

[IpeoOpazoBaHue BIPAKEHUN, COEPIKALINX JIOTAPUPMBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJAEPKAIIMX CTENEHU C PAlMOHAIBHBIM
ITOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[TokazarenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyecknue ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl JMHEWHBIX ypaBHEHHMU. PellleHWME NPUKIAIHBIX 3adad C
IIOMOILBIO CUCTEMBI JIMHENHBIX YPABHEHUH.

CucreMsl 1 COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.



I[IpumeHeHne ypaBHEHUW, CHUCTEM W HEPABEHCTB K PEIICHHIO
MaTeMaTHUYECKUX 33Jad U 3a7ad U3 Pa3IMyHbIX o0lacTell HAyKHM U peaslbHOM
KHU3HU.

DOyHKIUU U TPaPUKH

Oynkuus. Ilepuognueckue ¢yHkuuu. [IpoMeKyTKM MOHOTOHHOCTH
¢yHkmu. MakcumMyMbl 1 MUHUMYMBI (yHKIIuU. Hanbonbliiee 1 HauMeHsbIlee
3HaYeHUe (PYHKIIMH Ha IPOMEKYTKE.

Tpuronomerpuueckue  (QyHKUMH, HX  CBOMCTBA U  TpadUKH.

[Toka3zaTenbHas u orapupmuyeckas QyHKIIMHU, UX CBOMCTBA U Ipa(UKH.

Ucnonb3zoBanne rpadukoB (QYHKUMH [ pEIICHUS YpaBHEHUH U
JIMHEWHBIX CUCTEM.

Hcnonp3oBanue rpapukoB (GYHKIUN 11 UCCIEIOBAaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PELICHUU 3a7ad U3 APYIHX YUEOHbIX
IPEAMETOB U PEANIBHON KU3HH.

Havasia MaTeMaTH4€CKOIr0 aHAIHU3A

HenpepriBHble pyHKIMHU. MeTOA HHTEPBAJIOB JIJIsl PEIICHNUS HEPABEHCTB.

[IpousBognass ¢ynkuuu. I'eomeTrpuueckuii W (QU3NYECKUA CMBICIH
MIPOU3BOJHOM.

[IpousBoaHbIE H3HE€MEHTAPHBIX (QYHKIUK. DopMysiabl HaXO0XACHUS
POU3BOAHON CYMMBI, IPOU3BEACHUSI U YACTHOTO (YHKITHIA.

[IpumeneHnre Npou3BOIHON K HCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTh
U SKcTpeMymbl. HaxokaeHue HamOOJbIIEr0o W HAWMEHBLIEro 3HAYEHUS
GbyHKIIUU Ha OTPE3KE.

IIpuMeHeHre NMPOM3BOAHON I HAXOXKACHHWS HAWIY4dlIEro pPEIICHHsS B
MPUKIAIHBIX 3aJadax, ISl ONPEACIIEHUS CKOPOCTH IPOILECCA, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpaznasi. Tabmuiia mepBooOpa3HBIX.

WNuterpan, ero reomerpuueckuii u (usmdeckuid cmpIcia. Berawcienue
uHTerpana no popmyne Hetorona—JleliOHuna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yudeOHOro mpemmera «MaTemaTuka» JODKHO OOecTieurBaTh
JIOCTIDKEHHE Ha YpOBHE CpENHEro oO0mero oOpa3oBaHUsl — CIIETYONINX
JUYHOCTHBIX, METAPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIHbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHSI MPOTPAMMBI YYEOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yroTcs:

['pask1aHCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBHIO T'PAKIAHCKOW TO3MIIMKM  OOYyYaroIerocs Kak
AKTUBHOT'O W OTBETCTBEHHOTO WICHA POCCHUMCKOTO 00IIEeCTBa, MPEICTaBICHUEM
O MaTeMaTUYECKHX OCHOBaxX (DYHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYD,
SIBJICHUM, TPOIEAYyp TPpakIaHCKOTo oOmiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHUEM B3aUMOJICHCTBOBATH C COIUAIBHBIMU MHCTUTYTAMHU B COOTBETCTBHUU C
uX (QYHKIUSIMHU U HA3HAUYCHHUEM.

[TatproTHueckoe BOCIUTaHUE:

cOpMHPOBAHHOCTBID POCCHUMCKON TpaXTaHCKOW HJICHTHYHOCTH,
YB)XEHUS K MPOUIJIOMY M HACTOSIIIIEMY POCCUHUCKONW MAaTeMaTUKH, IIEHHOCTHBIM
OTHOUIEHHEM K JOCTHXEHHUSIM POCCUHUCKHX MATEMaTUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIOJB30BAHUIO ATUX JTOCTHUKEHUU B JAPYrUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

O CO3HAHUEM NYXOBHBIX IEHHO CTEHM PO CCHUMUCKOTO Haponua;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, JSTHYECKOTO ITOBEICHMS,
CBSI3aHHOTO C MPAKTUYECKHUM MNPUMEHEHHEM JOCTUXKEHHUUA HayKu H
NEATEIbHOCThIO YYEHOI0; OCO3HAHMEM JIMYHOIO BKJIaJa B TOCTPOECHUE
YCTOMYMBOTO OymyIIIETo.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MUPY, BKJIIOYAsl ICTETUKY MaTeMaTHYECKUX
3aKOHOMEpPHO CTel, 00BEeKTOB, 3aJad, PEIICHHIN, PACCYXKJICHUMH,
BOCHPUUMYMBOCTBIO K MaTEMAaTHYECKUM AacCleKTaM pa3juyHbIX BHJIOB
HCKYCCTBA.

DOU3NYECKOE BOCITUTAHHUE:

c(OPMHUPOBAHHOCTHIO yMEHUS NPHUMEHSITh MaTEeMaTHYECKHWE 3HAHUS B
UHTEpecax 3JI0poBOro u Oe3omacHOro oOpasza >KM3HHM, OTBETCTBEHHOTO



OTHOIIIEHUS K CBOEMY 3JI0POBBIO (30pOBOE NUTaHHUE, COaTaHCUPOBAHHBIN
PEXKUM 3aHIATHIA U OTIbIXA, PEryJisipHas pU3nUecKasi akTUBHOCTD); (PU3NYECKOTO
COBEpPUICHCTBOBAHMS, IPU 3AHATUAX CIHOPTUBHO-O3JOPOBHUTEIBHOMN
JESTEIbHOCTBIO.

TpynoBoe BoCIMTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYI0JII0OUS; UHTEPECOM K
pasnmuyHbiM  chepam  TPOo(PEeCCHOHATBLHON  ACATENBHOCTH, CBSI3aHHBIM C
MaTEMaTUKOU U €€ MPUJIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymeit mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIE >KW3HEHHBIC IUIAHBL;
TOTOBHOCTBIO U CIHOCOOHOCTBHIO K MaTEMAaTHUYECKOMY OOpa3OBaHUIO W
caM000pa30BaHUI0 HAa MPOTSHKEHUU BCEHM JKM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKOU KYJIbTYpbl, TOHUMAHUEM BIIUSHUS
COIMAJIbHO-D)KOHOMHUYECKUX IMPOLECCOB HA COCTOSHUE MPUPOJHOU H
COIIMAJIBHOM CpEeJIbl, OCO3HAHHEM TIJIOOAJIBHOTO XapaKTepa 3KOJIOTHYECKUX
npo0JieM; OpHUeHTAIMEN HAa TPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUMN JIsl PEIICHUS
3a/1a4 B 00JIACTH OKPY>KAIOIIEH Cpelibl, IJIaHUPOBAHUS MMOCTYIKOB U OLICHKU MX
BO3MOXHBIX ITOCJICICTBUU JIJI1 OKPYKAIOIIEH CpebI.

[{enHOCTH HAYYHOTO TTO3HAHUS:

¢ pOpMHUPOBAHHO CThI0O MHUPOBO3 3pEHUSA, COOTBET CTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pPa3BUTHS HAyKH ¢ OOIIECTBEHHOW MPaKTUKH,
MMOHUMaHUEM MaTeMaTUYeCKON HAyKH Kak cepbl YeT0BEUECKOU NesTEILHOCTH,
ATaroB €€ pa3BUTHUS U 3HAYMMOCTH JJI Pa3BUTHUS IIUBWIN3AIUU;, OBJAJEHUEM
SA3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKON KyJIbTYypOW KakK CPEICTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBJISITh MPOCKTHYIO W HUCCIEAOBATEIbCKYIO
NeATEeIbHOCTh MHANBUyaIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDHI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUS TPOTrPAMMBI YIEOHOTO MPEAMETa
« MaTtemaTuka» XapakKTepHU3YIOTCS OBJIAJEHHUEM YHUBEPCAJIbHBIMHU
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMUL.

1) Vuueepcanvnvie nosznasamenvhvle Oelicmeus, o0bOecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YHarOWuxcs (oceoenue



Memooo8 NO3HAHUS OoKpyofcarouieco mupda, nNpPpUMEHEHUE J02UYECKUX,

ucciedo8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).
ba3oBble nornueckue qENCTBUA:

BBISIBIIATh U XapaKTEepHU30BaTh CYyIle CTBEHHBbIE MNPU3HAKHU
MaTeMaTUYECKNX OOBEKTOB, TIOHSATHA, OTHOIICHUN MEXIy MOHSATHSIMH,
(opMyIMpOBaTH ONPEIEICHUS MOHATHI; yCTaHABIUBAThH CYIIECTBEHHBIN
NpU3HAK KiaccU(UKaIlMi, OCHOBAHMS JJisi OOOOIIEHUS U CpPAaBHEHWS,
KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCTIIPUHUMATh, (QOPMYIHPOBAaTH H MPeOOpPa30BBHIBATH CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YaCTHBIE M OOIIIHCE;
YCIIOBHBIE;

BBISIBISAITh MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H H
npoTUBOpeursi B (pakTax, JAaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSX;
npejyiaraTh KPUTEPHUU [Js BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMH;

JIeNaTh BBIBOJIBI C MCIOJB30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;
NPOBOJAUTH CAaMOCTOSITEIbHO J10Ka3aTeIbCTBA MAaTEMAaTUYECKHUX
yTBepXKaeHu#l ( mpsiMble W OT HPOTUBHOTO), BBICTpaWBaTh
apryMeHTAIUI0, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIC CYKJICHUS U BBIBOIBI;

BBIOMpPATh CMOCO0 pelieHus yuyeOHOUW 3amadyu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHHUS, BBHIOMpATh HauOoJiee MOAXOMAIMMA C y4ETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbie ncciaeqoBaTeabCKUE JEUCTBUS:

HCIIOJb30BaTh BOMPOCHl KAaK MCCIENOBATEIbCKUM HHCTPYMEHT
MO3HaHUS; (POPMYJIHUPOBATH BOMPOCHI, (PUKCUPYIOIIUE MPOTHBOPEUHE,
mpo0JemMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OPMUPOBATH THUTIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHUE;

NPOBOJUTh CaMOCTOSATENLHO CIJaHUPOBAHHBIA DKCIEPUMEHT,
MCCJICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTH4eCKOTO
0o0BeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXITY
00bEKTaMH, SIBJICHUSMHU, TPOLIECCaAMU;

CaMOCTOATENbHO (QopMyIupoBaTh O000OIIEHHUS U BBIBOJBI IIO
pe3yibTaTaM MPOBEAEHHOTO HAOIONCHUS, WCCIICIOBAHUS, OICHUBAThH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHHUI;



* MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATDH
IPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaboTa ¢ uadopmarmeii:

* BBIBISTH AehUIUTH HH(DOPMAIUU, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETA
Ha BOTIPOC U JJI PEIICHUS 3aa4u;

* BpIOWpaTh HWHGOPMANUI0O W3 HCTOYHUKOB pa3JIUUYHBIX THUIOB,
aHaJIU3UPOBATh, CUCTEMATH3UPOBATh U HHTEPHPETUPOBATH
nH()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

* CTPYKTYypHUpOBaTh HWH(POpPMAIINIO, TPEACTABIATh €€ B Pa3THMYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUECKH;

* OIlEHWBATh HAAEXHOCTh HHPOPMALUU MO CaMOCTOATEIBHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2) Vuueepcanvhvlie KOMMyHUKamueHnwle Oelicmeus, 00ecneyusaom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00VUAIOUWUXCHL.

Oo1enue:

* BOCIpUHUMATL U (POPMYJIHUPOBATH CYXKJIEHHUS B COOTBETCTBHH C
YCIOBHSIMU W TIEJISIMH OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh
CBOI0O TOYKY 3pEHHS B YCTHBIX M MHCbMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUSI TI0 XOJy PEeUIeHUs 3a/ladyd, KOMMEHTHUPOBATh TMOJyYCHHBIN
pe3yJbTar;

* B XOJ¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMoi
TEMBI, TIPOOJIEMBI, PelIaeMoi 3a/1auu, BbICKAa3bIBaTh MJICH, HAIlCJICHHBIC
Ha TIOMCK PEIICHHs; COMOCTaBISATh CBOU CYXKACHHUS C CY>KICHUSIMU
JIPYTUX YYaCTHUKOB JHAliora, OOHApPYXHUBATh pa3IMuue U CXOJACTBO
MO3ULIUNA; B KOPPEKTHOW (opMe (GopMynupoBaTh pa3HOIIACUs, CBOU
BO3PAKCHHUSI,

* NpPEeACTaBIATH pPE3yJbTAaThl pEIICHUS 3aJadyd, HKCIEPHUMEHTA,
UCCIIEIOBAaHUs, TPOEKTa; CaMOCTOSTEIbHO BbIOUpPATH (QopMar
BBICTYIUICHHSI € Y4Y€TOM 3a/lady MpPEe3eHTAaIluu W O0COOEHHOCTEeH
ayJTUTOPHH.

CoTpyaHUYECTBO:

®* MOHWUMAaTh W HMCHOJL30BATh MNMPEHMYIIE CTBa KOMAaHJHOU U
WHIUBUYaIbHOH pabOTHI MPHU PENICHUH y4eOHBIX 3a]ad; MPUHUMATH
1[eJTb COBMECTHOW JESATENbHOCTH, TJIaHUPOBATh OPTAHU3AIUIO
COBMECTHOM palOThI, pacmpenensiTb BHUABI pPabOT, JOTOBAPUBATHCA,
o0CyXKJaTh TMpollecc U pe3yabTaT paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOACH;



® y4acTBOBaTh B TIpyHmoBbIX ¢GopMax paboTel (0OCyxaeHus, OOMEH

MHEHUH, «MO3TOBBIC IITYPMbl» M WHbBIC); BBINOJHATH CBOIO 4YacTb

paboThl U KOOPAMHUPOBATH CBOW JIEUCTBUS C JAPYTMMH YICHAMH

KOMaH/Ibl; OIICHMBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMUA MPOIYKT IO

KpUTEepUsaM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamuenvle Oeilicmeus, obecnedusaom
Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
CamMoopranuzarusi:

COCTaBIATh TIUIAH, AaJNTOPUTM pEIICHUs 3a/add, BBIOMpATh CHOCO0
pelIeHnss ¢ Y4€TOM HUMEIOUIUXCS PECYypcOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBAaTh M KOPPEKTUPOBATH BApUaHThl PELIEHUH C YUYETOM HOBOU
MH(}OpPMALIHH.

CaMOKOHTpOIb:
® BIQJICTh HAaBBIKAMH IIO3HABATEIbHON peQuieKCHH KaK OCO3HaHUS

COBEpIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX IPOLECCOB, X PE3YIbTATOB;

BJaJETh CHOCcO0aMU CaMOINPOBEPKHM, CAMOKOHTPOJS Mpolecca U

pe3ysbTaTa penieHusl MaTeMaTHIeCKON 3a/1auH;

® MIpenBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTb NpPU PpELICHUU
3aJlayl, BHOCUTb KOPPEKTUBbI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, JAHHBIX, HaWJEHHBIX OMMOOK, BBISBICHHBIX

TPYJAHOCTEM;

* OIICHMBAaTh COOTBETCTBUE pe3yibTaTa Ied U YCIOBUSM, OOBICHATH

MPUYUHBI JOCTHYKCHUS WM HEAOCTH)KCHUS PE3yJIbTaTOB ACSITEILHOCTH,

HAXOIUTh OMIMOKY, 1aBaTh OILIEHKY MTPHOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATHI

OcBoenne y4eOHOro Kypca «AnreOpa W Hayajga MaTEMaTUYECKOTO
aHajM3a» Ha YPOBHE CPEAHEro oO0Iiero oopa3oBaHUs JOJDKHO OOeCIeurBaTh
JOCTIKEHUE CIEAYIOIMINUX IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KUIACC

Yucjaa v BbIYUCIEHUA

OnepupoBaTh TOHATUSIMU: PaIlMOHATBLHOEC U JCHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAsI M IECSITUYHAS IPOOb, MPOIIECHTHI.

BeimonHsaTeh apudmMmeTndeckue omnepanuu ¢ paruoHaIbHBIMU W
JNICUCTBUTEIILHBIMH YHCJIAMH.



BeimonuaTe npuOnmKEHHbIE BBIYMCICHUS, HCIOJB3YsS IMpaBuia
OKPYIJICHMS], 1€JIaTh IPUKUIKY U OLEHKY PE3yJbTaTa BBIYNCICHUN.

OnepupoBaTh NOHATUAMU: CTENEHb C LENBIM II0KA3aTesieM; CTaHAApTHAas
¢opma 3amucu JACWCTBUTEIBHOTO 4YHCIA, KOPEHb HATypalbHON CTENEHU;
UCIOJIb30BaTh MOAXOMALYI0 (OpMy 3amucH AEUCTBUTEIBHBIX YHCEN JUIS
pEeLICHUS NPAKTUYECKUX 3a7a4 U IIPEACTABICHUS TaHHBIX.

OnepupoBarh NOHATHSMHU: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJBHOIO
yria; HCIOJb30BaTh 3alUCh NPOU3BOJBHOTO YIJIa 4Yepe3 oOpaTHbIE
TPUTOHOMETPUUYECKUE QYHKIUH.

YpaBHeHusi M HEpaBEeHCTBA

OnepupoBarh MOHATUSAMHU: TOXKIECTBO, YPaBHEHHUE, HEPABEHCTBO; LIEJIOE,
PAaUHMOHAJNBHOE, UPPALUOHAIBHOECYPABHEHNE, HEPABEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHUE;

BoinonHsATe peoOpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelIaTh
TPUTOHOMETPUUYECKHUE YPAaBHEHUS.

BoInonHATh TpeoOpa3zoBaHus LEbIX, PALMOHAIBHBIX U UPPAIMOHAIBHBIX
BBIDA)XEHUH U pellaTb OCHOBHBIE THUIBI IEJNbIX, PalMOHAIBHBIX U
UPpaLMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHUS W HEPABEHCTBA JUJISl PEIICHUS MaTeMaTH4YEeCKUX
3a/1a4 ¥ 3aJa4 U3 pa3IMuHbIX 00JIacTell HAyKU U PEAIbHON KU3HHU.

MonenupoBaTh peanbHble CHUTyallMM Ha S3bIKE€ aireOpbl, COCTaBIATH
BBIDAKECHHUSI, YPAaBHEHHs, HEPABEHCTBA II0 YCIIOBHIO 3aJlayM, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BaHUEM alllapaTa aireopsbl.

DyHKUMHU U TpauKu

OnepupoBath NOHATUAMU: PYHKIUS, CIOCOOBI 3a1aHusl PYHKIUU, 001aCTh
ompeeeHUs U MHOXKECTBO 3HAa4eHUH (yHKIUH, rpapuk (QYHKIUH, B3AaHMHO
oOpaTHble PYHKIUU.

OnepupoBarh NOHATHUSAMHU: YETHOCTh M HEYETHOCTh (YHKIMH, HYJIU
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Ncnonp3oBath rpaduku GyHKITUHN IJ1s peIlIeHNs ypaBHEHUH.

Crpouth u uuTaTh TpaduUKU JHUHEHHOW GYHKUMH, KBaJApPATUYHOU
(GyHKIMM, cTeneHHON (YHKIUU C LIETBIM [TOKa3aTeIeM.

Ucnonb3oBath rpadukud (QYHKIUNA 71 HCCIEIOBAHMS TPOILIECCOB U
3aBUCUMOCTEH MpU pElIeHUH 3a]a4 U3 APYruX y4eOHbIX MPEIMETOB U peaIbHON
’KU3HU; BbIpaXaTh (POpMyJIaMHi 3aBUCUMOCTU MEXIY BETUUYUHAMM.

Havayia MaTeMaTH4eCKOro aHAIHU3A



OnepupoBaTh TOHATHSAMHU: TIOCIEAOBATEIIBHOCTh, apudmMeTnyeckas u
reoMeTpuYecKasi IPOrPECCUU.

OnepupoBaTh TMOHATHSAMU: OECKOHEYHO YyOBIBaIOIlas TreoMeTpuuecKas
MpoOrpeccusi, CyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPHUIECKON MPOTPECCHUH.

3amaBaTh MOCJIEIOBATEIFHOCTH PA3TUNIHBIMU CIIOCOOAMH.

Hcrnonp30BaTh CBOWCTBA MOCJEIOBATEIBHOCTEM W TPOTPECCUUA  JIJIA
peILICHUs PEATbHBIX 33/]1a4 MTPUKIIAJHOIO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHITUAMU: MHOKECTBO, ONIEPALIMKU HAJ[ MHOKECTBAMMU.

Hcrnonb30BaTh TEOPETUKO-MHOMXKECTBEHHBIM —amnmapar il  ONUCaHUS
peanbHbIX MPOIECCOB W SIBICHUM, MPU PEIICHUH 3a7ad U3 JPYyTUX Y4eOHBIX
MPEIMETOB.

OnepupoBaTh NOHSATUSIMHU: OIpEJICICHUE, TeopeMa, CJIEJICTBUE,
JI0Ka3aTeNILCTBO.

11 KUIACC

Yucia 1 BBIYUCTICHUSA

OnepupoBarh NOHATHAMU: HATypaJbHOE, LEJIOE YHCIIO; HCIIOIb30BaTh
MPU3HAKA JEJIUMOCTM LENbIX YMCEN, PA3JIOKEHWE YUCIa Ha IPOCTHIE
MHOXUTEIN IS PELICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTENEHD C PAMOHAIIBHBIM IIOKa3aTEIIEM.

OnepupoBaTh NOHATUSAMU: JIOTApU(M YHCIIa, IECITUYHBIE U HaTypalbHbIE
JorapuQMmBbl.

YpaBHeHUS M HEPAaBEHCTBA

[IpumeHnsaTy cBOiCTBA CTEMEHW JJIA MpPeoOpa3oBaHUs BBIPAKEHUN;
ONEPUPOBATh MOHIATUSMHU: IOKA3aTEIIbHOE YPABHEHWE W HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIbI [TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTe npeoOpa3oBaHMsl BbIpAXKEHHUH, COAEpX aIIUX Jorapu@mer;
OMepupoBaTh MOHATHUSMU: JIOTApU(PMHUUECKOE YpaBHEHHWE W HEPABEHCTBO;
periaTh OCHOBHBIE THITHI JJOTapU(MUYECKUX YPABHCHUM U HEPABEHCTB.

HaxomuTe pemeHnss npocTeMMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMU: CUCTEMA JIMHENHBIX YPABHEHNUN U €€ PEILCHMUE;
HCMOJIb30BaTh CUCTEMY JIMHEMHBIX YPAaBHECHHHN I PELICHUS NPAKTHYECKUX
3a1ad4.

HaxonuTe pemeHnss NpOCTEHIINX CUCTEM M COBOKYIHOCTEH
paLMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.



MopenupoBaTh peabHbIE CHUTYallUM HA A3BIKE alreOpbl, COCTABIATH
BBIDAKCHHUSI, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI II0 YCJIOBHMIO 3aJa4H,
UCCIIEI0BATh IOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM allliapara ajareopsl.

DOyHKIUU U TPaPUKH

OnepupoBaTb TOHATUSAMHU: IMepUOAMYECKass (PYHKUHS, NPOMEKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpemMyMma GYHKIUH, HauOosblee u
HauMEHbIIee 3HAa4YeHHs] (YHKIMHM HAa TPOMEXKYTKE; HCIOJIB30BaTh HX IS
UCCIIeIOBaHUs (PYHKIINH, 3aJaHHON TpaduKOM.

OnepupoBaTh NOHATHAMU: TPaPUKH OKA3ATEIbHOM, JOTapU(PMUUECKON U
TPUTOHOMETPUUYECKUX (DYHKIMI; n300pakaTh UX HA KOOPAUHATHOMN IIOCKOCTH
Y MCIOJIB30BaTh /IS PEILICHHs YPAaBHEHUI U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaUKu JIMHEWHBIX
YPaBHEHHUH U UCITOJIb30BATh UX JUIS PELICHUS CUCTEMBI JINHEMHBIX YPaBHEHUM.

Wcnone3oBatk rpaduku (yHKUUMH [OI8 HMCCIEAOBAHUS MPOLECCOB U
3aBHCHUMOCTEH U3 IpYTrUuX y4€OHBIX AUCHUILINH.

Havayia MaTeMaTH4€CKOIro aHAIHU3a

OnepupoBaTh NOHATHAMHU: HENpPEpbIBHAA (PYHKUUSA; MPOU3BOJHAS
(GyHKINUY; UCTIOJIB30BATh T€OMETPUUECKUI U (DPU3HUUECKUI CMBICI TTPOU3BOIHON
JUISl PELLIEHUS 3a/1a4.

Haxonute mnpou3BOAHBIE 3JIEMEHTApHBIX (QYHKUHUN, BBIYUCIIATH
IPOU3BOHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHI.

HNcnonb30BaTh MOPOU3BOAHYIO IS HccleJoBaHUS (YHKIUU Ha
MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHATh pPE3YJNbTAaThl MCCIENOBAHUSA K
MIOCTPOCHHIO IPahHKOB.

Hcenonp30BaTh NPOU3BOAHYIO I HAXOXKACHUsS HAWIY4ILIEro pelIeHUs B
NPUKJIAIHBIX, B TOM YHCJIE COUUATIBHO-Y)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TOHATHUAMHU: TiepBoOOpa3Hasi M MHTErpai; IOHUMATh
Tr€OMETPUYECKUNA U (PU3NIECKUN CMBICIT HHTETpaIa.

Haxonute mnepBooOpa3Hble d3JIEMEHTApHBIX (YHKIUI; BBIYUCIATH
uHTerpan no popmyne Hetorona—Jleitouuia.

Pewmars npukiiagaele 3a1ayd, B TOM YHCIIE COMAIBHO-3KOHOMUYECKOTO U
¢u3ruecKoro xapakrepa, CpeJICTBaMU MaTeEMaTUYECKOIO aHaIu3a.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoaundecTBo 4acoB
Ne  HaummenoBanmue

n/  pasiesioB u TeM Bcer  Kourtposbh

I NporpamMmsl 0 ble padoThI

MmnokecTBa

parMoHAIBHBIX U

JNEUCTBATEIILHBIX 14 1
qucell.

Pammonanbubie
OyHKIUU U

2 rpaduKy. 6
CreneHs ¢

ApubdmeTniaecku
1 KOpeHb N—0H
CTEIICHH.
HppannonajibHbL

€ YpaBHEHUSA U
DopMmyiib

4  TPUTOHOMETpHUH. 22 1
Tpuronomerpuu

IlocienoBarennH

OCTH U

[ToBTOpEnuUeE,
6  06oOmmeHnue, 3 1
cUucTeMaTu3anus
OBIEE

KOJIMYECTBO 08 4

IIpakTHyeck

ue padoTbl

DJIeKTPOHHbIE
(uudposbie)

o0pa3oBaTejibHbIE

pecypcsl

bubmoreka [IOK
https://m.edsoo.ru/
1568aba3

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

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

bu6moreka IJOK
https://m.edsoo.ru/
1568aba3

butmoreka [IOK
https://m.edsoo.ru/

but6moreka IJOK
https://m.edsoo.ru/
1568aba3




11 KJIACC

KOJIMYECTBO

KosmuyecTBo 4acoB JIeKTPOHHbIE
Ne  HaummeHoBaHmue
(uudposbie)
n/ pasieqoB u TeM  Bcer  Komrtpoann  IMpakTHueck 0GpazoBATEIbHbIC
I NporpaMMal 0 ble padoThI ue padoTbl pecypebi
Crermens ¢
palroHaIbHBIM
HOKA3ATEIIEM. bubmoreka [IOK
[TokazarenpHas 12 1 https://m.edsoo.ru/
dyHKrT. f1lcdafd
ITokazarenbHbIC
Jlorapudmmueck
ast pyHKIHS.
Torapubmuieck butmmoreka [IOK
12 https://m.edsoo.ru/
Y€ YpaBHEHUS U 11c4afd
Tpuronomerpuu
eckue QyHKIUU
¥ uX rpadukm. bubmmoreka [IOK
Tpuronomerpuu 9 1 https://m.edsoo.ru/
fllcdafd
IIpousBoaHas.
[Ipumenenue
bubmmoreka [IOK
24 1
WNurerpain u ero https://m.edsoo.ru/
MIPUMEHEHHUS
9 bubmoreka [IOK
https://m.edsoo.ru/
CucreMsl 5 12 1 butmoreka [IOK
YpaBHCHUN https://m.edsoo.ru/
HarypanbHbie u
P ; Bu6morexa LIOK
HCTIBIC nCTa https://m.edsoo.ru/
IloBTOpCEHME,

P bu6moreka IJOK
obobenre, 18 2 https://m.edso0.ru/
CHCTEMaTHU3aLNs flic4afd

OBIIEE
102 6 0



