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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma  yueOHOTO Kypca «Anrebpa ©  Hayana
MaTeMaTUYECKOr0 aHalin3a» 0a30BOr0 YpoBHS s oOydaronuxcs 10 —11
KJaccoB  pa3paboraHa Ha ocHOBe DenepalibHOTO  TOCYJApPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa cpeaHero oOlmero oOpa3oBaHMs, € YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEABSIBISIEMBIX K MaTEMaTUYECKOMY
oOpa3oBaHMIO, © TPagWIMH POCCHUUCKOTO oOpa3oBaHus. Peammzamms
nporpaMmbl  00€CHeYMBaeT  OBJIAJACHUE  KJIIOYEBBIMH  KOMIIETEHIIUSIMH,
COCTABJIAIONIMMU OCHOBY I CAMOPa3BUTUSA W HEMPEPBIBHOTO 0Opa30BaHUs,
IIEJIOCTHOCTh OOIIEKYJbTYPHOTO, JIMYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00YyYaIOUTUXCSl.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayana MaTeMaTHYECKOTO aHAIN3ay SABJISETCS OJHUM U3
HauOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIieil IIKOJIbI, MOCKOJIbKY, C OJHOU
CTOPOHBI, OH O0O€CIeUrnBaeT HHCTPYMEHTAIbHYIO 0a3y /g HM3y4yeHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPYTroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE U
a0CTpaKTHOE MBIIIJICHUE yYalluXcsl Ha ypOBHE, HEOOXOIUMOM JJIsi OCBOCHUS
KypcoB HMHGOPMATUKH, OOILIECTBO3HAHMS, UCTOPUM, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca yJalluecs OBIAJEBAIOT YHUBEPCAIbHBIM SA3bIKOM COBPEMEHHOM
HayKH, KoTopas GopMyIupyeT CBOU JOCTHXKEHUS B MaTEMaTHUYECKOM opMme.

Kypc anrebpsl u Hauanm MaTeMaTHYECKOTO aHalu3a 3aKJIaJIbIBAET OCHOBY
JUISl YCTICITHOTO OBJAJCHUS 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMaHUS
OCHOBHBIX TEHJICHIIMH DKOHOMHUKM M OOIIECTBEHHOM >KW3HU, TO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOM *KW3HU. B TOXe Bpems OBIIaJICHHE
a0CTpPaKTHHIMM M JIOTUYECKH CTPOTUMH MaTEMAaTHYECKUMHU KOHCTPYKIUSMHU
pa3BHMBAaeT yMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH
YTBEPXKACHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETU3AIUI0, aOCTparupoBaHue
U a”aloruio, (popMUpyeT KpeaTUBHOE M KPUTHUYECKOE MbIIUICHHE. B xome
M3Y4YeHUsl aireOpbl W HavYall MAaTEMaTHYECKOTO aHaln3a B CTapiled IIKoJe
ydaluecss TOJIy4aloT HOBBIA  OMNBIT  pEHIeHUs  TPHUKIAIHBIX  3ajad,
CaMOCTOSITEJTLHOTO  MOCTPOEHUS  MaTEeMaTHUUYECKUX  MOJCNICH  pealibHbIX
CUTyalluid U UHTEPIPETALNH MMOTYUYCHHBIX PEIICHUI, 3HAKOMSITCSI C TPUMEpaMHU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE, HAYKE M B HCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.



Kypc o0nanaer 3HauuTeIbHBIM BOCIIUTATENIBHBIM MOTEHIIMAIOM, KOTOPBIN
pean3yeTcsl Kak uepe3 yueOHbl MaTepHall, CliocoOCTBYIOUINI (POPMUPOBAHHUIO
HAyYHOTO MHUPOBO33pEHUS, TaK M 4Yepe3 creuu(uKy ydeOHOW AesTenbHOCTH,
TpeOyIoIed  CaMOCTOSITENBbHOCTH, ~ AKKYypaTHOCTH,  MNPOAODKUTEIIbHOU
KOHIIEHTPAl[Mi BHUMAaHUs U OTBETCTBEHHOCTH 34 IOJIYYEHHBIN pe3ysbTarT.

B ocHoBe MeTonuku 00ydeHHs aireOpe M HadajlaM MaTeMaTH4eCKOro
aHaJM3a JEKUT ACSITbHOCTHBIN MPUHIUI 00YUICeHHUS.

CrpykTypa Kypca «Airedpa W Hayajla MaTeMaTHYECKOrO AaHAIA3a»
BKJIFOYAET CJEAYIOIINE COAEpKATEIbHO-METOAMYeCKHe JInHUK: «Yucna u
BbIUKCIHEHUSD, «DyHKINU U rpadukn», «YpaBHEHUs U HEpaBeHCTBay, «Hauana
MaTEMaTU4YECKOro aHanu3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJZIepKATEIbHO-METOIMUECKUE JIMHUU HM3Yy4YaloTCsl Ha MPOTSHDKEHUHM JBYX JIET
0oOy4eHHs B CTapIIel MIKOJIE, ECTECTBEHHO JOIOJHSISA APYT IPYyra U MOCTEINEHHO
HACBHIIAACh HOBBIMM TeMaMu W pasfaenamu. J[aHHBIA Kypc SBIIIETCS
UHTETPaTUBHBIM, IOCKOJBKY OOBEAMHSET B cebe coaepKaHHE HECKOJIbKUX
MaTeMaTUYeCKUX JUCLUUIUIMH: aireOpa, TPUTOHOMETPHUS, MaTeMaTUYECKUU
aHaIu3, TEOpUsl MHOXKECTB M Jp. [To Mepe Toro kak ydaiuecs oBIaJ€BarOT BCE
0ojiee IIMPOKUM MATEMAaTHYECKUM allapaTroM, Yy HHUX [OCJIEI0BAaTEIbHO
(opMuUpyeTCs U COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMATUYECKYIO MOJIETh
peaslbHOM CUTyalllu, MPUMEHSTh 3HaHUs, MOJIyYeHHblE B Kypce «Auredpa u
Hayaja MAaTeMaTHYeCKOro aHalu3ay, Ui pEUIeHUs  CaMOCTOSITEIbHO
c(hOpMyTUPOBAHHOW MAaTEMAaTHYECKOW 3a/layd, a 3aTeM HMHTEPIpPETUPOBaTh
MTOJTyYEHHBIA PE3yJIbTaT.

CopepxarenpHo-MeTOAMYECKass JMHMS  «Yucna W BBIYMCIICHHS
3aBepuIiaeT (HOpMHpPOBAHME HABBIKOB HCIOJIb30BaHUS JECUCTBUTEIBHBIX UYHUCEN,
KOTOpoe ObUI0 HayaTO B OCHOBHOW Mikosie. B crapmieil mkosie ocoboe
BHUMAaHHE YyAeNsIeTcss (OPMUPOBAHUIO MPOYHBIX BBIYMCIMTENIbHBIX HABBIKOB,
BKJIIOYAIONIMX B ce0d  MCIOJNBb30BAaHME  Pa3NUYHbIX  (QOpM  3amucu
JNEUCTBUTEIBHOTO YKCIIa, YMEHUE PALIMOHAIIBHO BBINOJHATH JEUCTBHS C HUMU,
7eNaTh MPUKHUIKY, OLEHUBATh pe3ynbTaT. OOyuaromuecs: MoaydaroT HaBBIKU
NpUOMMKEHHBIX ~ BBIYMCICHUM,  BBIMOJHEHUS  JCUCTBUM € YHCIAMH,
3aMMCaHHbIMM B CTAHJAPTHOW (opMe, HCIOIb30BAHUS MATEMAaTUYECKUX
KOHCTAaHT, OLICHUBAHUS YUCJIOBBIX BBIPAXKEHUMN.

JInnaus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCA HA MPOTSKEHUU BCETO
oOydeHHsl B cCTapuieil MIKoJIe, MOCKOJIbKY B KaXJOM pasjesie MpOorpaMMbI
OPEeIyCMOTPEHO  pEelIeHHWEe  COOTBETCTBYIHOHIMX  3amad.  OOyuaromuecs
OBJIAJIEBAIOT PA3JIMYHBIMA METOAAMHU PEIICHUS IeNIbIX, pPalUuOHAIbHbIX,
MPPALMOHATIBHBIX, TOKA3aTENbHBIX, TOTAPU(PMUUYECKUX U TPUTOHOMETPUIECKHIX



ypaBHEHUH, HEPABEHCTB U UX cucTeM. [loydeHHbIe yMEHUs UCTIONB3YIOTCS MTPU
UCCJIEIOBAHUM (PYHKIMH C TMOMOIIBIO MPOU3BOJAHOM, PEIICHUHM MPUKIIAIHBIX
3aJa4 M 3a7ad Ha HaxOXXIACHHE HAWOONBIINX W HAWMEHBIINX 3HAuYCHUHN
¢yukiuu. [lanHas cojepikaTelbHas JIMHHUS BKJIIOYaeT B ce0s  Takxke
dbopMHpOBaHWE YMEHHI BBIMOJHATH pacdy€Tsl Mo Gopmynam, mpeoOpa3oBaHUs
HEeNbIX,  palUOHANbHBIX,  HPPAMOHAIBHBIX W  TPUTOHOMETPUYECKHUX
BBIPOKEHUH, a TaKKe BBIPAKEHHUH, CONIEp)KAIIUX CTEMEHH U JIOTApU(MBL.
brnaronapss nzydeHuto anreOpandeckoro Marepuana MpOUCXOAUT AaJbHEWIIee
pa3BUTHE aNTOPUTMUYECKOIO M  aOCTPaKTHOTO MBILUIEHUS — YYalluXcs,
(bopMHUPYIOTCS HABBIKK JETYKTUBHBIX PACCYXKIEHUH, paOOThI ¢ CUMBOJIbHBIMU
(opMamu, IpeaCTaBIECHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB
Y HepaBeHCTB. AnreOpa npeiaraer 3pPpeKTuBHbIE HHCTPYMEHTHI IJIs1 PELICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOYXXHOCTH KakK sI3bIKa HAyKH.

CopepxarenpHo-MeTon4ecKass JUHUS «DyHKIMM U TpaUK» TECHO
HeperieTaeTcsd ¢ IPYTUMHU JIMHUSMU Kypca, MOCKOJBKY B KaKOM-TO CMBICIIE
3a1a€T TMOCIENOBATEIbHOCTh W3Y4YEHHs] Marepuana. V3ydeHue CTreneHHOM,
MOKa3aTebHOM, JOrapu(MUUECKOW M TPUTOHOMETPUYECKHX (PYHKIUH, HX
CBOMCTB M IpapMKOB, UCHOJIb30BaHUE (DYHKUMMN JUJIS pEIICHUs 3a7a4 U3 JPYyTux
y4eOHBIX MPEIMETOB U PEaIbHOM )KM3HU TECHO CBSA3aHO KaK C MAaTEMATUYECKUM
aHaJIM30M, TaK U C PELIECHWEM YpaBHEHHH M HepaBeHCTB. [Ipu 3Tom Oosbioe
BHUMAaHHE yAelseTcss (POPMHUPOBAHUIO YMEHHUSA BbIpaXarb (QopMynamu
3aBUCUMOCTH MEXAYy pPa3Iu4YHbIMA BEJIMYMHAMHU, HCCIEAOBATh MOJYyYEHHbIE
byHKIIMK, CTpouTh HMX rpaduku. Marepuan 3TOH COAEpPKATEIHHOU JIMHUU
HalleJIeH Ha pPa3BUTHE YMEHUH M HABBIKOB, IO3BOJISIOUIMX BBIPAXKATH
3aBUCUMOCTH MEXIYy BEIMYMHAMM B PA3IMYHOM (opMe: aHAIUTUYECKOH,
rpaduyeckoi U cioBecHoM. Ero wu3ydeHue CnocoOCTBYEeT pPa3BUTHIO
AJTOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K O00OIICHUIO M KOHKPETH3alINH,
WCHOJIb30BAaHUIO aHAJIOTUU.

ConepxarenpHas nuHUS «Havana MareMaTnueckoro aHajiu3a» MO3BOJISIET
CYILLIECTBEHHO PAaCHIMPUTh KPYr Kak MaTEeMaTHYECKHUX, TaK M MPUKIATHBIX
3a/a4, JOCTYIHBIX OOYy4YalIIMMCS, y KOTOPBIX TMOSBISIETCS BO3MOXKHOCTh
WCCTIEIOBaTh U CTPOUTHh Tpaduku (QYHKIHMA, ONpEneNsiTh WX HauOOJbIINE U
HAaWMEHBIIINE 3HAYCHUS, BEIYHUCIATH TJIOMAIU GUTYp U 00BEMBI TeJ, HAXOIUTh
CKOPOCTH M YCKOpEeHUs npoueccoB. JlanHas copepxaTenbHas IMHUS OTKPHIBAET
HOBBIE BO3MOXHOCTH TIOCTPOCHHMS MAaTEMAaTHYECKHX MOJENel peanbHbIX
CUTYallMi, HAXOXKJICHHUS] HAWIYYIIEero PelIeHHUs B MPUKIAIHBIX, B TOM YHUCIE
COLIMAIBHO-I)KOHOMUYECKUX, 3a/ayax. 3HaKOMCTBO C OCHOBaMH



MaTEMaTUYECKOrO0  aHajgu3a  CIoCcOOCTBYEeT  Pa3BUTHIO  aOCTPAaKTHOTO,
(hOopMaNbHO-JIOTMYECKOT0 U KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MATEMATHKH B HAayKe, TEXHHUKE U
nckycctBe. OOydJaromnIrecs: y3HAIOT O BBIIAIOIIMXCS PE3yIbTaTaX, MOJIYICHHBIX
B XO/JI€ Pa3BUTUS MAaTEMAaTUKU KaK HAyKH, U KX aBTOpax.

ConepxxarenbHO-MeTOAUYeCKass JiMHUS «MHOXeCcTBa M JIOTMKa» B
OCHOBHOM  TIOCBSIIIIEHA  DJJIEMEHTAM TEOPUU  MHOXKECTB. TeopeTuKo-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHOU
MaTeMaTUKU W TpeIiararoT HanOoJiee YHHUBEPCAIBHBIN SI3bIK, O0BEIHMHSIONTUI
BCE pasleibl MaTeMaTUKH W €€ MPUIIOKEHUM, OHU CBS3BIBAIOT pPa3HbIC
MaTeMaTUYeCKUe JUCIMIUIMHBI B enuHoe uenoe. l[losromy BaxHO daTh
BO3MOYKHOCTh IITKOJIBHUKY TOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIH  SI3BIK
COBPEMEHHOM MAaTEMAaTHKH M WCIOJb30BaTh €r0 I BBIPAKEHUS CBOUX
MBICJICH.

B kypce «AnreOpa u Hayaisa MaTEMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TAaK’K€ OCHOBBI MaTeMaTHYECKOTO MOJIEIMPOBAHUS, KOTOpHIE TPU3BAHbI
chopMHpOBAaTh HABBIKM IMOCTPOCHUS MOJEICH  pEalbHBIX  CUTYyaIluH,
HCCICMAOBAHKUS OTHX MOJENed C TIOMOIIBI0  ammapata anreOpsl |
MaTEMaTUYECKOTO aHaIn3a U UHTEPIIPETAIIUHU TTOJIYYCHHBIX PEe3yJIbTaToB. Takue
3alaHusl BIUIETEHBI B KaXKIBIM W3 pa3/elioB MPOTrpaMMbl, TMOCKOJBKY BECH
MaTtepuai Kypca IMHPOKO UCIIONB3YETCs IS PEIICHHS MPUKIAAHBIX 3amad. [Ipu
pEIICHUM  pealbHBIX  MPAKTHYCCKUX  3a7ad  ydalmuyecs  Pa3BHBAIOT
HaOIIOAATEIBHOCTh, YMEHHWE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJIb30BaTh  aHAJIOTHIO, 0000IaTh W KOHKPETHU3WPOBATh MpoOIeMy.
JlesiTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHHS TMPUKIAIHBIX 3a/1a4
OpraHU3yeTCs B TPOIECCE HM3YUYCHHS] BCEX TeM Kypca «Anrebpa W Hadana
MaTeMaTHYeCKOTO aHaTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM muiaHe Ha u3ydeHHe Kypca anreOpbl M Hadajl MaTeMaTHYeCKOTro
aHayM3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Hezaento B 10 kiacce u 3 vaca
B Heneno B 11 kimacce, Bcero 3a aBa rojga o0ydenust — 170 gacos.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

Ymncsia v BbIYMCJIEHUS

PaunonaneHpie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, IPOLIEHTHI,
OCCKOHEYHbIE TMEepUOJUYEecKre JpoOu. ApudMeThyeckue omneparuua ¢
palMOHAIBHBIMUA ~ YHCJIAMH,  [PeoOpa30BaHUS  YHUCJIOBBIX  BBIPAXKEHUMU.
[Ipumenenue napoOeil W MPOUEHTOB ISl PEUICHUS MPUKIATHBIX 3a1ad U3
PAa3IMYHBIX OTPACIEN 3HAHUU U PEATbHOU KU3HU.

JlelicTBUTENBHBIE 4YHWCIIA. PanvoHanbHBIE W HMPPANUOHAIBHBIE YHUCIIA.
ApudmMernueckre omnepanuu ¢ JeHCTBUTENbHBIMU uuciaamu. [IpubmmxéHHbie
BBIYMCJICHUSA, TMpaBWIA OKPYIJIEHUSA, TMPUKUIKA M OLIEHKAa pe3yJibTara
BBIUYHMCJICHUU.

Crenenp ¢ 1menbiM mnokasareneMm. CranpaptHas ¢opma  3amucu
JNEUCTBUTEIBHOTO uyucha. Mcnonp3oBaHue MNOAXOnsmie ¢GOpMbl  3alucH
NEUCTBUTEIBHBIX YUCEN [JI PEIICHUS MPAKTHYECKUX 3a]ay U MPEICTaBICHUS
JAHHBIX.

ApudmMernyecknii  KOpeHb  HaTypainbHOM  cremeHu. [ledicTBua ¢
apu(PpMETUYECKUMH KOPHSIMH HAaTypaJIbHOM CTENEHHU.

CuHyc, KOCHMHYC UM TaHI€HC UHCJIOBOIO aprymMeHTa. ApKCHHYC,
apPKKOCUHYC, ApKTAHI€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBanrie  TPUTOHOMETPUYECKUX  BbIpaxkeHuUid.  OCHOBHBIC
TPUTOHOMETpUYECKUE (HOPMYIIBI.

YpaBHeHHE, KOpEHb ypaBHEeHUs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeTton UHTEpPBAJIOB.

Pemenue uensix 1 1poOHO-PALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUNM U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU M.

[IpuMmeHeHne ypaBHEHHMII M HEPaBEHCTB K PEUICHUI0 MaTeMaTHYECKUX
3a/1a4 U 3a7a4 U3 PazIMuHbIX 00JacTel HayKH U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKU

OyHkIusa, cnocoObl 3amanus ¢GyHKiuU. ['paduk QyHkiuu. BzammHO
oOpaTHbIe (PYHKITUH.

Ob6nacTh ornpeneneHust © MHOXKEeCTBO 3HaueHnid GpyHkunu. Hynu Qynkumu.
[TpomMexyTku 3HaKOTIOCTOSTHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.



Crenennas GyHKIUS C HATYpaJIbHBIM U IIeJIbIM TTOKa3aTesneM. E€ cBolicTBa
u rpaduk. CBoicTBa U rpaduK KOpHS N-OM CTENEHHU.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPHUECKHUX
(YHKIIHIT YUCIIOBOTO apryMEeHTa.

Hayana mareMaTH4ecKOro aHaju3a

[TocnenoBarenbHOCTH,  CIMOCOOBI  3a/laHUsl  MOCJIEAO0BATEIbHOCTEH.
MOHOTOHHBIE OCIEA0BATEIILHOCTH.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccuu.  beckoHeuHO
yObIBaroiiasi reomerpudeckas mporpeccus. Cymma OecKOHEYHO YObIBaromiei
reOMETPUYECKOM Mporpeccuu. Popmyra CIOXKHBIX MPOLEHTOB. Mcnonbp3oBanue
IPOTPECCUH JIJISI PEUIEHUS PEATIbHBIX 3a]]a4 IPUKIIAJHOTO XapakTepa.

MHoxecTBa M JIOTHKA

MHO0K€eCTBO, oniepaluy HaJl MHOKeCcTBamu. J(narpammel Ditiepa—DBeHHa.
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOTO ammnapara Jyisl ONMKUCAHUS PEabHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUYCOHBIX IPEIMETOB.

Onpenenenune, TeopeMa, CIEICTBHUE, T0KA3aTEIbCTBO.

11 KIIACC

Yucaa v BBIYUCICHUSA

Harypanbnbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LENBIX YHACEL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JleciTuuHble U HATypaIbHbIC JTOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXKEHUH, COAEPKALIUX JIOTapU(PMBI.

[IpeoOpazoBanue BBIpaKEHUH, COJAEPIKAIIMX CTEMEHH C PalMOHAIBHBIM
IIOKA3aTeJEM.

[TIprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHbIC YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHHU. PellleHne nOpUKIAAHBIX 3a7ad ¢
IIOMOILBIO CUCTEMBI JINHENHBIX YPABHEHUMU.

Cucrembl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHECHU U HEPABEHCTB.

[IpumeHeHnue ypaBHEHMH, CHUCTEM M  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKHUX 3a/ad W 3aJlad U3 Pa3IudHbIX 00JacTell HayKu M pealbHOMN
KU3HU.

DYyHKIUHN U TPAPUKHU



Oyukuus. Ilepuognueckue ¢yHkuuu. [IpoMeKyTKM MOHOTOHHOCTH
¢yHKIMH. MakcuMyMbl 1 MUHUMYMbI (pyHKIMU. Hanbonbliee 1 HauMeHblIee
3HaYeHUe PYHKIIMH Ha IPOMEKYTKE.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TPaUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.

Wcnonb3oBanue rpagukoB (QyHKIMHA [ pelieHus YpaBHEHUH U
JIMHEWHBIX CUCTEM.

Hcnonb3oBanne rpadukoB (YHKIUN A7 HCCIEAOBAHUSA MPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUH 3a7a4 U3 JPYTUX Y4eOHBIX
IPEIMETOB U PEANIBHON KU3HH.

Hayana mareMaTH4eCcKOro aHaIU3a

HenpepsiBable pyHKIIMH. MeTOA HHTEPBATIOB JJI PEIICHUS HEPABEHCTB.

[IpousBognass ¢ynkuuu. ['eomMerpuueckuii U (PU3HYUECKUI  CMBICIT
IIPOU3BOJHOM.

[IpousBogHble  3neMEHTapHbIX  (QyHKUMHA. DOpMyJIbl  HAXOXKACHUSA
IPOU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHre TpOU3BOAHON K MCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh
u HKcTpeMymbl. HaxokneHne HauOoJIbIIEro M HaWMEHBIIETO 3HAYEHUS
GyHKIIUU Ha OTpE3KE.

IIpuMeHeHre NPOM3BOJHON I HAXOXKACHUS HaWIydlIero pEeuieHus B
NPUKIAAHBIX 3aJadax, ISl OMNpEeeJeHUs CKOPOCTH IMpoliecca, 3aJaHHOTO
(dopmynoit unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

WNurerpan, ero reomerpudeckuit W (Quanyeckuii cmbici. Boruucienue
uHTerpana no Gopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenune ydeOHOTO mpemMera «MaTemaTHKa» IODKHO 00eCIeunBaTh
JOCTHKCHHE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS — CICIYIOIINX
JUYHOCTHBIX,  METANpPEAMETHBIX W  TPEeIMETHBIX  00pa30BaTENIbHBIX
pE3yNIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTpaMMbl Y4EOHOTO MpeaMeTa
«MaremaTuka» XapaKTepu3yrTCs:

I'paxknaHCcKO€ BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBHIO TPAXKJAHCKOM TMMO3UIMKU  OOydaromierocss Kak
AKTUBHOI'O W OTBETCTBEHHOT'O WI€HA POCCHUMCKOIO OOIECTBA, MPEACTaBICHUEM
O MAaTeMaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYD,
SIBJICHUM, TMPOIEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHMEM B3aUMOJICHCTBOBATH C COIMAIIBHBIMU MHCTUTYTaMH B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

[TatrpuoTHyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO  POCCHUHCKOM  T'paXTaHCKOW  HISHTHUYHOCTH,
YBOKEHUSI K MPOILIJIOMY M HACTOSIIIEMY POCCUMCKONW MAaT€MaTUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXCHHUSAM POCCHUWCKMX MATEMAaTUKOB W POCCHMCKOU
MaTeMaTUYECKOM MIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUU B APYrUX
HayKax, TeXHOJIOTHUAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH U
JNEATEIbHOCThIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYMBOTO OyIyIIETO.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYasi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUMMYHUBOCTBI0 K MaTEMaTUYECKUM AaCIEKTaM  pas3jIu4yHbIX BHJIOB
HCKYCCTBa.

Pu3nyeckoe BOCIIUTAHUE:
c(OPMHUPOBAHHOCTHIO YMEHUSI TPUMEHSATh MaTeMaTHYCCKUE 3HAHHS B
UHTEpEecax 30pOBOrO0 M 0Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOIO



OTHOLIEHUSI K CBOEMY 3JI0POBBIO (370pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHITHIN U OTIBIXA, PEryJsipHas pu3nueckasi akTUBHOCTD); (PU3NYECKOTO
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATETbHOCTHIO.

TpynoBoe BociMTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYIOJII00US; HUHTEPECOM K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMECHHEM COBEPIaTh OCO3HAHHBIN BBHIOOD
Oynymelr mpodeccnn W peann30BBIBATH COOCTBEHHBIC KWU3HCHHBIC IIIAHBI,
FOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSKEHUU BCEH >KU3HU; TOTOBHOCTBIO K aKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4 MaTEeMaTUYECKOU HApaBJIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTMYECKON KYJNbTYphl, TOHUMAHUEM BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOJAHOU H
COIIMAJIBHOM CpEeJbl, OCO3HAHHEM TIJIO0AJIBHOTO XapaKTepa H3KOJIOTHYECKUX
npo0JsieM; OpHEHTallMe Ha MPUMEHEHWE MAaTeMaTUYECKUX 3HAHUU s
pelieHus 3a1ad B 00JacTU OKPYXaIoIIel cpejibl, TIIaHUPOBAHUS MOCTYIKOB U
OIIEHKH MX BO3MOXHBIX MMOCIEACTBUN 111 OKPY>KAIOIIEH CPEIbI.

[enHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VYpPOBHIO pa3BUTHUS HAyKd U OOIIECTBEHHOM MPAKTHUKH,
MMOHMMAaHUEM MaTeMaTUYeCKON HAyKH Kak c(pepbl UeT0BEUECKOM e TEILHOCTH,
ATANoB €€ Pa3BUTHUS U 3HAYMMOCTH IJI PA3BUTHUS [IUBWIN3ALMU; OBJIAJECHUEM
SA3bIKOM MAaTEMAaTUKU U MATEMATUYECKON KyJIbTYpOW KakK CPEICTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIISITh TMPOEKTHYIO H HCCIEA0BATEIBCKYIO
NEeATEeIbHOCTh UHAUBUIYaIbHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpeaMeTa
«MaremaTtuka» XapaKTEePHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie nosnasamensmuvle Oelicmsus, — obecneuusarom
Gopmuposanue 6a308bIX KOCHUMUBHBIX Npoyeccos odyuarowuxcsi (oceoeHue
Memo008  NO3HAHUSL  OKPYHCaArowe20 Mupa, HpuUMeHeHue  J10SUYECKUX,
ucciedo8amenbCcKux onepayuil, ymerull pabomams ¢ ungopmayueti).



ba3oBbie mornueckue neiCTBUS:

BBISIBIISITD U XapaKTepu30BaTh CYILIECTBEHHbBIE PU3HAKH
MaTeMaTUYeCKnX 00BEKTOB, MMOHATHH, OTHOIICHUA MEXKIY MOHSATUSIMU;
dopMynupoBaTh OTpeICTICHHS MTOHSITHH; yCTaHABIUBAThH
CYILIECTBEHHBIN MPU3HAK KJacCU(PUKAIIMU, OCHOBAHUS JJi1 0000IIEeHuUs
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHPOBATh W TIPEOOPA3OBBIBATH CYKICHUS:
YTBEPAUTEIbHBIE U OTPHUIATEIbHBIC, CIUHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBIISITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
NpOTUBOpEeUMsl B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX;
mpeayaraTh ~ KpUTEPUH NI BBISBJIICHHS  3aKOHOMEPHOCTEH W
IIPOTUBOPEYMH;

JieNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKHU, JETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKITIOUSHHH 110 aHAJIOTUH;
IPOBOJUTH  CAaMOCTOSITEJILHO  JIOKA3aTelbCTBA  MAaTeMaTUYeCKHX
yTBEpKICHUH  (TpsAMBIE ©W  OT  TPOTUBHOTO),  BBICTPAWBATH
apryMEHTAITHIO, NPUBOJUTh  MPUMEPHl M KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

BBIOMpATH CIOCOO pelleHus y4eOHOHM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbHIOMpaTh HauboJiee MOAXOIAUUNA C Yy4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie nccnenoBaTenbCKUE ACHCTBUS:

UCIIOIBb30BaTh  BONPOCHl  KAaK  MCCJIEAOBATEIbCKUI  HHCTPYMEHT
no3HaHus; (GOPMYIUPOBATH BOMPOCH], (DUKCUPYIOIIUE MPOTUBOPEUHE,
npo0JieMy, yCTaHABJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

OPOBOJWTh  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT,
MCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4eCKOro
0o0BbeKTa, SBIEHUS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMH, SIBJICHUSMHU, TIPOLIECCaAMU;

caMOCTOSITeNIbHO  (OpPMYJIUPOBAaTH OOOOIEHHS ¥  BBIBOJBI  TIO
pe3ynbTaTaMm MPOBEAEHHOTO HAOIOJCHUS, MCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIECHNUI;
IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ nundopmariuei:



BBISIBIISITH Je(DUIIUTHI HTHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JJIsI OTBETA
Ha BOMPOC U JJIs PEIICHUS 3a]1a4H;

BBIOMpAaTh MH(POpPMAIUIO W3 HCTOYHHUKOB  PaA3IUMYHBIX  THIIOB,
aHaJIU3UPOBATh, CHUCTEMAaTU3HPOBATH u HMHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U OPM MPEICTABICHHUS,
CTPYKTYpPUpPOBaTh HH(POpPMAIMIO, MPEACTABIATH €€ B Pa3IUYHBIX
(dopMax, WILTIOCTPUPOBATH TpapUIECKH;

OLICHMBAaTh  HAAEKHOCTH  HMHMOpPMAIMM O  CaMOCTOSTEIBHO
c(hOpMyIMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie KoOMMyHUKamueHnwle Oelicmeus, 00ecnedusaon
CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 0OVUATOUWUXCSL.
O6muieHue:

BOCIIPUHUMATh H (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIOBUSIMU M LIENSAMHU OOIICHUS; SCHO, TOYHO, TPAMOTHO BBIPAKaTh
CBOIO TOYKY 3pEHHUSl B YCTHBIX U IHCBMEHHBIX TEKCTaX, JaBaTb
HNOSICHEHHUS 10 XOJAY pElICHHUs 3aJaud, KOMMEHTUPOBATH MOJIYYEHHBIN
pe3ynbTar;

B XOJ€ OOCYKIEHUs 3a7aBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBI, IPOOJIEMBI, pElIaeMOol 3a/1auM, BbICKa3bIBaTh UJEH, HAllCJICHHbIE
Ha TMOMCK PEIICHHUS; COIMOCTaBJISITh CBOM CYXXICHHUS C CYXICHUSMU
APYTUX YYaCTHUKOB AHAora, OOHApYXUBATh PAa3IMYUE U CXOACTBO
MO3ULIUNA; B KOPPeKTHOU (opme (GopMylnpoBaTh pa3HOTIacHs, CBOU
BO3PaKCHUS;

OPEICTaBISATh  pe3yJbTaThl  PELIEHUS  3a/Jayd, OSKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSITENIbHO  BBIOMpaTh  dopmar
BBICTYIUICHHSI C YYE€TOM 3agad MPE3CeHTAlMd M O0COOEHHOCTEMH
ayJTUTOPHH.

CoTpyIHUYECTBO:

IIOHUMaTh M  UCIOJIb30BaTh  IPEUMYyIIECTBA  KOMAHIHOH U
WHAUBUAYAIbHON pa0OThl MPHU pEUIeHUH y4eOHBIX 3aJay; MPUHUMATh
Heldb COBMECTHOM  JI€ATEJIbHOCTH, IUJJAHUPOBATh  OPTraHU3aIUI0
COBMECTHOUM paboThl, pachpeneisiTh BUAbl padOT, JOTOBAPUBATHCA,
o0CyXmath TMpOIECC H pe3yiabTaT paboThl; 0000maTh MHEHUSA
HECKOJILKHX JIIOJICH;

y4acTBOBaThb B TPYNIOBBIX (opmax paboTel (0OCyKIaeHus, OOMeH
MHEHUH, «MO3rOBbI€ IITYPMbD» M HHBIE); BBINOJHATH CBOI YacCTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYIMMHU YICHAMH



KOMaH/Ibl; OIIEHMBATh Kaue€CTBO CBOEro BKJIaJa B OOLIUN MPOAYKT IO
KpUTEpUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOJICHCTBHSI.

3)  Vuusepcanvnvie  pezynamuenvle  Oelicmeus, — 00ecneyusaom
Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranuzarus:

COCTABJISITh IUIAH, aJTOPUTM pEIIeHUs 3a7add, BBIOUPATH CIOCOO
penieHuss ¢ y4€TOM HMMEIOUIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAPHAHTHI PEHIEHUH € YYETOM HOBOM
uH(pOpMaInu.

CaMOKOHTPOJIb:

e BJIAQJCTh HAaBbIKAMU IIO3HABATEIILHOM peQIEKCUM KaK OCO3HaHUS
COBEpIIAEMbIX  JEUCTBUI W  MBICIUTEIBHBIX  IPOIECCOB,  HX
pe3ynbTaToB; BIAAETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
poLecca U pe3ysibTara peuieH|sl MaTeMaTUIeCKOM 3a1auH;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPHU PEIICHUU
3a/1auyd, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

e OIICHMBAaThb COOTBETCTBHME pe€3yJbTaTa LEIH U YCIOBHSIM, OOBIACHATH
IPUYMHBI JOCTHKEHUS WM HEJOCTHKEHHSI PE3YyJIbTaTOB JEATEIbHOCTH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenune y4yeOHOTO Kypca «Airedpa M Hayajga MaTEeMaTUYECKOTO
aHajn3a» Ha YPOBHE cpeaHero oOmero oOpa3oBaHMS JIOKHO 00eCTIeYMBATH
JIOCTI)KEHUE CIEAYIONNUX IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KUIIACC

Yuciia ¥ BBIYUCTICHUS

OnepupoBaTh TOHATHSAMHU: PANMOHAIBLHOE W JICHCTBUTECIBHOE YHCIIO,
OOBIKHOBEHHASI M JIECATUYHAS APOOH, MPOICHTHI.

BoeimonasaTe  apudmerndeckue  omepanud ¢ pallMOHAIBHBIMH |
JEHCTBUTEILHBIMHU YHUCIIAMHU.

BeImonHATE  NpUOMMKEHHBIE  BBIYUCIICHHS,  HWCIOJNB3ysS  IpaBUia
OKPYTJICHHS, IeJIaTh IPUKUIKY M OLICHKY pe3yibTaTa BRIYNCICHUH.



OnepupoBaTh MOHATUSMU: CTENEHb C IEJNbIM IOKa3aTeleM; CTaHAapTHas
dbopma 3amucu JEHCTBUTEIBHOTO YHCIA, KOPEHb HATypaJlbHOW CTEIEHU;
WCIIOJIb30BaTh MOAXOASAIIYI0 (OpMy 3amuch JIEHCTBUTENBHBIX YHCEN IS
pEelIeHs IPAKTUYECKUX 3a7a4 U MPEACTABICHHS TaHHbIX.

OnepupoBarh MOHATHSAMHU: CHUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOTO
yrjia; WCIOJb30BaTh 3alKMCh MPOU3BOJIBHOIO yrja 4Yepe3 oOpaTHbIe
TPUTOHOMETpHUECKHUE QYHKIIUH.

YpaBHeHus U HEPaBeHCTBa

OnepupoBaTh MOHATUSAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE,
paloHaIbHOE, UppalMOHAIbHOE YpaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHUE;

BrInonHATh Ipeodpa3oBaHusi TPUTOHOMETPUYECKHUX BBIPAXKEHHI U pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BoinonHsATe npeoOpazoBaHus LENbIX, PallMOHAIBHBIX U HPPALMOHAIBHBIX
BBIp@XEHUM W pelarb OCHOBHBIE THUIIBI LEJNbIX, pPAlMOHAIBHBIX U
UppalMOHaIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA MJIsl PEIICHHS MAaTEMaTUYECKUX
3a/1a4 ¥ 3a7]a4 U3 pa3InuHbIX 00J1acTEell HAYKU U PEAIbHON KU3HHU.

MonenpoBaTh peaibHblE CHUTyallUM Ha S3bIKE aireOpbl, COCTABIATH
BBIPQXXCHUS, YpPaBHEHHs, HEPAaBEHCTBA [0 YCJOBHIO 3aJlauM, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpaGuKHn

OnepupoBarh MOHATUSAMU: (PYHKIMS, CMOCOObI 3agaHus  (PyHKIUH,
00JIacTh OmMpeieNieHus U MHOXECTBO 3HaueHWi GyHKUIHUH, Tpaduk (QyHKIHH,
B3aMMHO 0OpaTHBIC (PYHKITUH.

OnepupoBaTh TOHATUSAMHU: UYETHOCTH M HEYETHOCTh (YHKIUH, HYIU
(yHKUIMU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Ncnonb3oBathk rpaduky GyHKIMM 715 pellieHrs YpaBHEHUH.

Crpouth ¥ 4HTaTh TpapUKA JHHEHHOW GYHKIHUHU, KBaJAPATUIHOU
(GyHKIMH, cTeneHHON (QYHKIUU C LIETbIM [TOKa3aTeIeM.

Ucnonb3oBath rpadukyd (QyHKIUA I HCCIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEN MpU pelIeHUH 3a]a4 U3 APYruX y4eOHbIX MPEIMETOB U peaIbHON
’KU3HU; BbIpaxaTb (OpMyIamMH 3aBUCUMOCTH MEXK1Y BEIMUYMHAMH.

Hauyana maTeMaTn4yeckoro aHajaimu3a

OnepupoBarh MNOHATUSAMHU: TMOCIEAOBATEILHOCTh, apudMeThyeckas u
reoMeTpruYecKas Mporpeccu.

OnepupoBarh MNOHATUSMHU: OECKOHEYHO YObIBarollas TIeoMeTpuyecKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIEH reOMETPUUECKON MPOrPECCUH.



3aiaBath MOCIE0BATEILHOCTH PA3IMUHBIMUA CTIOCOOAMH.

Hcrnonp30BaTh CBOWCTBA TOCIENOBATEIBHOCTEM H MPOTPECCHUM IS
peILICHUs PEAbHBIX 33]1a4 MTPUKIAJHOIO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEpAllUM HAJl MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar JJjisi ONUCAHUS
peanbHBIX MPOIECCOB W SIBIICHUM, MPHU PEIICHUM 3a7ad U3 JIPYTUX Yy4eOHbBIX
MPEIMETOB.

OnepupoBaTh  MOHSTUSIMHU:  OINpEIEICHUE, TeOopeMa,  CJEACTBUE,
JI0Ka3aTeJIbCTBO.

11 KUIACC

Yuciia v BIYMCICHUSA

OneprpoBaTh NOHATHUSAMU: HATypAIbHOE, LEIOE€ YHUCIO; HCIIOJIb30BaTh
MPU3HAKA JEJIMMOCTH LENbIX YHUCEN, PAa3JIOKEHUE YUCIa HA MPOCTHIE
MHOYUTEIU IS PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHb C PAMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh NOHATUAMU: JIOTApU(PM YHCIIa, TIECITUUHBIE U HATypaJbHbIC
Jorapu@msl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsaTy cBOWCTBAa CTENEHU IS TMPEOOpa3oBaHUSI BBIPAKECHHI,
OIEPUPOBATH MOHATUAMMU: IIOKA3ATEIBHOE YPABHEHUE U HEPABEHCTBO; PEILIAThH
OCHOBHBIE THUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTes npeoOpa3oBaHMsl BBIPAXKEHHUH, COAEpX AIIMX JOrapuQmsl;
ONEepUPOBaTh NOHATUAMHU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPABHEHUHN U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUrOHOMETPUIECKNX HEPABEHCTB.

OneprpoBaTh MOHATHSIMU: CUCTEMA JIMHEWHBIX YPABHEHUHN U €€ PEIICHUE;
UCIIOb30BaTh CHUCTEMY JIMHEWHBIX YPAaBHEHUM I PELICHUS IMPAKTUYECKHUX
3aaad.

Haxonute  pemeHnss  mpOCTEMIIMX  CUCTEM M COBOKYITHOCTEM
PalMOHAJIBHBIX YPABHEHNUW U HEPABEHCTB.

MopenupoBaTh peajibHbIE CHUTYallUM Ha S3bIKE aire0pbl, COCTABISTH
BBIDAQXXCHUS, YPAaBHEHMS, HEPABEHCTBA W CHCTEMBI II0 YCJIOBHUIO 3aJa4H,
HCCJIEIOBATh MOCTPOCHHBIE MOJIEIIH C UCIIOJIB30BaHUEM arrapaTa anreOpshl.

DYyHKIUHN U TPAPUKHU



OnepupoBaTb TOHATUSAMU: MEpUOAUYECKas (PYHKLIHS, NPOMEXKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKH OKCTpeMyMa (QYHKIUHM, HauOoJplIee U
HauMEHbIIIee 3HA4YeHHs (PYHKIMM Ha MPOMEXKYTKE, HCIOJb30BaTh HUX IS
UCCIe0BaHus PYHKIINU, 3aJaHHON TpaduKOM.

OmnepupoBaTh HOHATUSAMU: TPAPUKHU [TOKA3ATEIBHOMU, JorapupMuuecKoil u
TPUTOHOMETPUUYECKUX (PYHKLMI; N300paxkaTh UX Ha KOOPAMHATHOM MJIOCKOCTU
Y VCIIOJIB30BATh JJI PEIICHUS YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOW TIJIOCKOCTH TpaQuUKd  JTUHEHHBIX
YPaBHEHUH U UCHOJIB30BaTh UX JUIsl PELIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUH.

Hcnone3oBath rpaduku (QyHKUMH A0 MCCIEIOBAHUS IPOLIECCOB U
3aBHCHUMOCTEH U3 IpYTrUuX Yy4eOHBIX AUCHUILINH.

Hayana mareMaTH4ecKoro aHajausa

OnepupoBaTh NOHATHSAMHU: HeNpepbiBHas  (PYHKIUS; MPOU3BOJHAsS
(PYHKIIMH; MCIIOJIb30BAaTh N'€OMETPUUECKUIN U (PU3NUECKUI CMBICI TPOU3BOIHOM
JUISL peLIeHus 3a1a4.

HaxomuTe  NpoM3BOAHBIE  AIEMEHTAapHbIX  (YHKIMM,  BBIYUCIATH
MIPOU3BOHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (PYHKIUH.

Ucnonb3oBaTh MPOM3BOAHYIO IS  HCCIENOBaHUS  (QYHKIMHA  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATH PE3YJIbTATHl HCCIEI0BAHUS K
MOCTPOCHHIO IPahHKOB.

Hcnonb3oBaTh MPOU3BOAHYIO JJIs HAXOXKIEHUS HAWJIYUIIEro PEIICHUS B
MPUKIAAHBIX, B TOM YUCJE COUMAIbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBarh MNOHATUSMU: TNEpBOOOpa3Has W MHTErpaji; IOHUMATh
T€OMETPUYECKUN U (PU3NIECKUN CMBICIT UHTETpaIa.

Haxomute mnepBooOpa3Hble dJ€MEHTapHbIX  (QYHKIUH;  BBIYUCIATH
uHTerpai no gopmyne Herotona—Jlelonuna.

PewaTe npukiagHele 3a/1a4u, B TOM YHCIIE COUMATBHO-DKOHOMUYECKOTO U
(pu3nyecKoro xapakrepa, CpecTBaMi MaTeMaTHYECKOTO aHaAIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie | IlpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
MHokecTBa paMOHAIIBHBIX U
1 EHCTBUTEIBHBIX YUCEN. PalnoHaIbHBIE 14 1 bubmmorexa [IOK
A et https://m.edsoo.ru/1568aba3
ypaBHEHHUS U HEPABEHCTBA
5 Oynkiun u rpaduku. CTeneHs ¢ MeIbiM 5 Bbu6moteka [JOK
MOKa3aTeleM https://m.edsoo.ru/1568aba3
3 ApudmeTrueckuii KOpeHb N—OW CTETICHH. 18 1 bubmmoreka [JOK
HppaunoHaibHble ypaBHEHNS U HEPABEHCTBA https://m.edso0.ru/1568aba3
Dopmyiibl
4 T I/IFI)“OZOMGT un. TpUroHOMeTpUIECK1e 22 1 brbmmorexa [TOK
P puH- 2P P https://m.eds00.ru/1568aba3
ypaBHEHUs
) [TocnenoBarenbHOCTH U MPOTPECCUH 5 brbmmorexa [IOK
A porp https://m.edsoo.ru/1568aba3
5 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 3 1 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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

11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie = IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
CreneHb ¢ palliOHATBHBIM ITOKAa3aTeJIEM.
1 [TokazarenpHas pynkuus. [lokasarenbHbie 12 1 bubmmorexa LIOK
YHKIHA. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas ¢hyHKITUS.
2 HOFapI/IiMquCKI/Ie q)yaBIfeHHa u 12 bubmmorexa LOK
P yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckre GyHKIMU U X
3 r paq)I/IKI/I T IIfIFOHOMeTqizqecljclzle 9 1 bubnuorexa LIOK
p P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6mmoreka [JOK
4 I1 I i 24 1
POMSBOAHAL. LIPHMEHEHHE HPOUIBOMHON https://m.edsoo.ru/f11c4afd
5 HuTerpan u ero npuMeHEHUS 9 bubmorexa [JOK
p p https://m.edsoo.ru/f11c4afd
. bubmuorexa [JOK
6 CHCTeMEI ypaBHEHHH 12 ! https://m.edsoo.ru/f11c4afd
7 HarypanbsHbIe 1 11€J1ple yuciia 6 bubmorera [JOK
P H https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 9 bubmuorexa [JOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havasla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun F0.M., TkaueBa M.B. u 1p., AKIIMOHEpHOE 00IIIECTBO

«3narensctBO «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
MATEMATHKA: AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A, TEOMETPHA
AJI'EGPA 1 HAYAIJIA

MATEMATHUYECKOI'O

AHAJIN3A

10—11

KJIaCChbl

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lesson.edu.ru/lesson/35840bc3-146f-46d8-b904-dd91ac27e5f0



		2024-10-08T13:31:24+0400
	Волгина Елена Алексеевна
	Я являюсь автором этого документа




