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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma yuebHOro Kypca «Anredpa U Hayajga MaTeMaTU4eCcKoro
aHanm3a» 0a3oBoro ypoBHs st oOydaromuxcsi 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DenepalbHOr0 TOCYaPCTBEHHOTO 00pa30BaTeIbHOTO CTaH1apTa CPETHETO
oOuiero oOpa3oBaHusi, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIBSIBISEMBbIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIIUNA POCCHUUCKOTO
oOpa3oBanus. Peanmuzamusi mporpamMmbl OOECTICUMBACT OBJIAJICHUE KITFOUEBBIMHU
KOMTIETCHIIUSIMH, COCTABISIONIMMHU OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOLIEKYIbTYPHOIO, JUYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHUS JTUYHOCTU 00 YyUaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadayia MareMaTU4eCKOrO aHaIu3a» SBISICTCS OJHUM W3
HanOoyiee 3HAYMMBIX B MPOrpaMMe€ CTapiied IIKOJbI, IMOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIeYMBACT HWHCTPYMCHTAIBHYIO 0a3y JUIsi HU3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYTOH CTOPOHBI, (DOPMUPYET JOTHUECKOE H
a0CTpakTHOE MBINIICHUE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM ISl OCBOCHUS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca Yydalllhecsl OBJIAJE€BalOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HayKH, KoTopas (OpMYIUPYET CBOM JOCTHKEHUS B MaTeMaTudeckon popme.

Kypc anreGpbl 1 Hayan MaTeMaTUYECKOro aHaIn3a 3aKJIaJbIBaeT OCHOBY JJIs
YCIICIIHOTO OBJIQJICHUS 3aKOHAMHW (DH3UKH, XUMUH, OWOJIOTHH, TOHWUMAaHHS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH H OOINECTBEHHOW JKM3HU, ITO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HMCIOJIb30BaTh MX B MOBCEIHEBHOHN >KM3HU. B TOke BpeMs OBJaJICHHE
a0CTpaKTHBIMH U JIOTUYECKH CTPOTMMH MAaTEMaTUYECKHUMHU KOHCTPYKIIASIMU
pa3BUBaeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEP)KIIEHUS, UCTIOJH30BaTh 0000IIECHIE W KOHKPETU3AlNI0, a0CTparupoBaHue U
aHaIoTHI0, POPMUPYET KPeaTHBHOE U KPUTHIECKOE MBIIUIeHHE. B X0/me n3ydeHus
anreOppl M Hayal MaTEMaTHYeCKOTO aHalu3a B CTapIIeH IIKOJE YdJalluecs
MOJIY9alOT HOBBIA OIBIT PEUICHUS TMPUKIAAHBIX 337a4, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MATEMAaTHYECKUX MOJIEJIeH peasbHBIX CUTyallMii M HHTEpIpEeTalUH
MOJIYICHHBIX ~ PCIICHWHA, 3HAKOMATCA €  TpUMEpaMd  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTE B TIpUPOJC, HAayke M B HCKYCCTBE, C BBLIAOIIUMUCS
MaTEMaTUYECKUMH OTKPHITHSIMU U UX aBTOPAMH.

Kypc oGnamaer 3HaYMTENbHBIM BOCHHUTATECIBLHBIM ITOTCHITHAIOM, KOTOPBIN
peayi3yercs Kak 4epe3 ydeOHbI Marepual, CIoCOOCTBYIOMIMK (HOpMHPOBAHUIO
HAyJYHOTO MHPOBO33PEHUS, TaK W Uepe3 chenupuKy Y4eOHOW MesITeIbHOCTH,



TpeOyromiei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IPOJOKUTENBHOM
KOHLICHTPALlMM BHUMAaHUs U OTBETCTBEHHOCTH 32 I0Jy4YE€HHBIA pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anreOpe W HayajgaM MaTeMaTH4eCKOro
aHaJIu3a JIeKUT ACSITeIbHOCTHBIM MPUHIUI 00Y4EHUS.

CrpykTypa Kypca «Airedpa 1 Hayajga MaTEMaTUYECKOTO aHAJIN3a» BKIIIOYAET
CIIENYIOIIME CONEPKATEIBHO-METOAUYECKUE JUHUN: «Uuciia U BBIYUCICHUS»,
«Dynkuuun  u rpapukm»y, «YpaBHeHMs W HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro a”anmza», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COZIEPXKATEIbHO-METOANYECKUE JIMHUM H3Yy4alOTCA Ha IMPOTSKEHUM JBYX JET
oOydeHHs B CTapiled IIKOJie, €CTECTBEHHO JOMOJHSISA IPYr Jpyra U MOCTENEeHHO
HAChII[asiCb HOBBIMM Te€MaMu W pasgenamu. JlaHHBIA Kypc  sIBIs€TCA
MHTETPaTUBHBIM, TIOCKOJIBKY OOBEIUHSET B celde coaepKaHhMe HECKOIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: alredpa, TPUrOHOMETPHS, MATEMAaTUUYECKUIN aHAIN3,
Teopusi MHOXKecTB U Ap. [lo mMepe Toro kak ydaiuecs: OBiajgeBaioT BcE OoJee
MIMPOKUM MATEeMaTHYECKUM anmapaTtoM, Y HUX MOcleA0BaTebHO (OPMUPYETCS U
COBEPIICHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTHYECKYH0) MOJEIb pPEANTbHOU
CUTyallid, TPUMEHATb 3HAHUS, MOJNy4yeHHbIe B Kypce «Anrebpa u Hayana
MaTeMaTUYECKOro aHaJln3a», I PElICHUs CaMOCTOSTEIbHO C(HOPMYIUPOBAHHOM
MAaTeMaTUYECKOW 3a1a4M, a 3aTEM UHTEPIIPETUPOBATH MTOJYYCHHBIA PE3yJIbTaT.

CopepxaTtenbHO-MeTOANYECKas TUHUSA «UKClla U BBIYMCICHUS 3aBEpIIACT
(opMUpOBaHUE HABBIKOB HCIOIb30BAHUS JACUCTBUTENLHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM ImKoje. B crapmieil mikoine ocoboe BHHUMaHUE YAENSETCS
(OPMHUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JEHCTBUTENBHOTO YHCIA, YMEHHE
pPAalMOHAIBHO BBINOJHATH JEUCTBUS C HHUMH, JAENaTh NPUKUAKY, OLIEHHWBATh
pe3ynbrar. OOyyaromuecss MOJy4aloT HABBIKM MPUOJMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUST JEHCTBUU C YHUCIaMH, 3alMUCAaHHBIMU B CTaHAApTHOH ¢dopme,
WCIIOIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX BBIPAXKECHUM.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHHUH BCETO
oOydeHHs] B CTapuieil IIKOJIe, MOCKOJbKY B KaXKIOM pas3jelie IpOorpaMMbl
PElyCMOTPEHO PEIIEHUE COOTBETCTBYIONIMX 3aaady. OOydaroniuecss oBlafeBaoOT
Pa3IMYHBIMHA METOJAMHM pELIEHUs UENbIX, PALNUMOHAIBHBIX, HPPALUOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTapU(PMHUECKUX M  TPUTOHOMETPUYECKUX  YpaBHEHH,
HEPaBEHCTB U UX cucTeM. [lonyyeHHble YMEHMS UCIIONb3YIOTCS IIPU UCCIIEA0BAHUN
(GyHKIMKA C TOMONIBIO MPOU3BOJHOM, PEIIEHWU MPUKIATHBIX 3a1a4 U 3aJay Ha
HaXOXJICHHE HAuWOONBIIMX ¥ HAUMEHBIIMX 3HaYeHud GyHkuun. JlanHas
collep)KkaTeNibHas JIMHMUS BKIIOYAaeT B ce0s Takke (OPMUPOBAHHE YMEHHM
BBIMIOJHATh pacu€rbl Mo (opmynaM, npeoOpa3oBaHUs IENIbIX, PAUOHAIBHBIX,
VPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHHH, a TAKXKE BBIPAKCHUM,



COJIEpIKAIlIMX CTeNeHu W Jorapudmbl. brarogaps wu3ydeHuUio aiaredpandeckoro
Marepuaga I[POMCXOAUT  JAJbHEHIIEe  pa3sBUTHE  AITOPUTMHUYECKOTO U
a0CTpaKTHOrO0 MBIIUICHUS YydallUXcs, (QOPMUPYIOTCS HABBIKM JI€YKTHUBHBIX
paccykneHud, paboTbl ¢  CHUMBOJBHBIMU  (popMaMu,  IpencTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB. AnreOpa
npeuiaraetT  3((EKTUBHbBIE HMHCTPYMEHTHI Ul pEIIEHUs MNPAaKTHUECKUX U
€CTECTBEHHO-HAYYHBIX 3a/a4, HAIVBIAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JuHUsA «DyHKUMH W TrpaduKu» TECHO
NEPETUIETAETCS C IPYTUMU JIMHUASIMU Kypca, IMTOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1aET
[10CJIEA0BATEILHOCTD U3y4ECHUS Marepuaia. N3yuenne CTEIIEHHOMU,
MOKa3aTeNbHOM, TIorapu()MUUECKON U TPUTOHOMETPHUUECKUX (DYHKIUN, UX CBOMCTB
U rpa@uKoB, UCMOJIb30BaHUE (QYHKUIMMA I pelleHus 3a/ay U3 JIPYrux ydeOHBIX
IIPEAMETOB U PEATBHOU JKM3HHU TECHO CBA3aHO KAaK C MAaTEMAaTUYECKUM aHAIM30M,
Tak U C PELICHUEeM YpaBHEHUN U HepaBeHCTB. Ilpu sTom OosbIIOE BHUMAaHHE
yaensiercs (OpPMHUPOBAHUIO YMEHHUS BbIpakaTh (POpPMYIaMH 3aBUCHMOCTH MEXKIY
pa3NUYHBIMU BEIUYMHAMH, HCCIEIOBATh MOJIyY€HHBIE (DYHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTeIbHON JIMHUK HAlleJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, ITO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEIMYMHAMU B
pa3nuuHON (opMe: aHATUTHUECKOW, Tpaduyeckod u ciaoBecHOW. Ero uzydenue
CIOCOOCTBYET Pa3BUTHIO  AITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNI0 M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxatenbHas nuHus «Hagama maTreMaTHdyeckoro aHaiau3a» MO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYr KaKk MareMaTU4YECKHX, TaK M MPUKIAJHBIX 3a7ad,
JOCTYIHBIX 00Y4YaloIUMCs, Y KOTOPBIX MOSBISETCS BOZMOXXHOCTh MCCIIEAOBATh U
CTpOUTh Tpaduku (YHKIUN, ONpeAeNaTh WX HauOOJbIIME W HAWMEHBIINE
3HAYEHUS], BBIYUCIATH TUIOMAAN (QUryp U OOBEMBI Tel, HaXOAUTh CKOPOCTH H
YCKOpeHUs1 IpoueccoB. JlaHHas copaeprkaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHHSI MAaTEMAaTHYECKUX MOJEIEH pEabHbIX CHUTYyAlUH,
HaXOKJICHUSl HAWIYYILETO PEIICHUS B IPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-IOIMYECKOTO M KPEaTUBHOTO
MBIIUIEHUS, (POPMUPOBAHUIO YMEHUW pacloO3HaBaThb IMPOSABICHHS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U ucKyccrBe. OOywarouiuecss y3HAIOT O
BBIJAIOIINXCS PE3YJIbTAaTax, IOJYYEHHBIX B XOJE pPa3BUTUA MATEMATHKU KAk
HAyKH, U UX aBTOPaXx.

ConepxkarenbHO-METOANYECKAsA TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSIILIEHA  JJIEMEHTaM TEOPHUM  MHOXKECTB.  [€OPETMKO-MHOKECTBEHHBIE
IIPEACTABJIEHUS MIPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaT€MAaTUKHU MU IPEUIararoT



HauOoJee YHUBEPCAIBHBIN S3bIK, OOBEIUHSIIONMN BCE pa3ziesibl MaTEMaTUKU U €€
IPWIOKEHHUM, OHU CBA3BIBAIOT pPa3HbIC MAaTEMaTUYECKHUE NHUCLHMIUIMHBI B €IUHOE
uenoe. IloaTromy BaXHO JaThb BO3MOYKHOCThH IIKOJIBHHKY MOHHUMATh TEOPETHKO-
MHO)KECTBEHHBII SI3bIK COBPEMEHHOM MAaTE€MaTWKH M MCIOJb30BaThb €ro Ui
BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hayajga MaTeMaTUYECKOro aHalIM3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBBI MaTEMaTU4YECKOTO MOJEIMPOBAHUS, KOTOPHIE IPHU3BAHBI
chopMHUPOBaATh HaBBIKK MOCTPOCHUS MOZEIIEH pealbHbIX CUTYaI[Ui, HCCIEA0BAHUS
ATUX MOJENIeH C MOMOIIbIO ammapara aareOpsl ¥ MaTEeMaTHYECKOro aHalu3a |
UHTEPIPETAMU TOTYYEHHBIX Pe3yJbTaToB. Takue 3aiaHus BILUIETEHbI B KaXIbIN
13 pa3/ieJoB MPOrpaMMbl, IOCKOJIbKY BECh MaTeprall Kypca IIHPOKO HUCIIOJIb3YETCs
JUISL pelIeHUs] PUKIAAHbIX 3a1a4. [Ipy peleHnn peanbHbIX NPAKTUYECKUX 3a]ad
y4yaliecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIOJIB30BATh AHAJIOTHUIO, 0000IIATh U KOHKPETU3HPOBAThH
npobsemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJlad OpraHu3yercs B Ipoliecce M3y4YeHUsl BCEX TeM Kypca «Auredpa M Havdaia
MaTeMaTUYECKOIr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mlaHe Ha H3ydYEeHHE Kypca ajreOphl U Hayajl MaTeMaTU4eCKOro
aHayiM3a Ha 0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henenmo B 10 kmacce u 3 daca B
Henento B 11 kimacce, Bcero 3a aBa roga o0ydyenus — 170 gacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BIYUCICHUSA

Panmonanbuble yucna. OOBIKHOBEHHBIE U JECSTHUYHBIE JIPOOH, MPOLEHTHI,
OECKOHEUHbIE  MepUuoANYEecKue  JapoOu.  ApupMETHYECKHe  oOmepauuud  C
palMOHANILHBIMU YUCIaMH, TPeoO0pa30BaHus YUCIOBBIX BbIpakeHUH. [Ipumenenue
AapoOel U MPOLIEHTOB Ui PEUICHUs MPUKIAIHBIX 3aJa4 U3 pa3UYHbIX OTpacieu
3HAHUU U pealbHOU KU3HU.

JeWictBuTenbHble uuciaa. PanvoHanpHbIE W MppalMOHAJIbHBIE YHCIIA.
Apudmerrnyeckue orepanuu ¢ JACHCTBUTEIbHBIMU 4YuciaMu. [IpubnmxEHHbIe
BBIUHCIICHUS, TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PE3YJIbTATa BEIYMCIICHUN.

Cremmenp ¢ menbiM  mokaszarenem. CranmaptHas  ¢dopma  3amucu
JeHCcTBUTENbHOrO 4ucna. Mcnosib3oBaHue  MOAXOAsIie  GopMbl  3amucH
JNEUCTBUTENBHBIX YMCEN AJIS PELICHMs INPAKTUYECKUX 3a0a4 U MNPEICTaBICHUSA
JAHHBIX.

ApupMernyecknii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus ¢
apu(PMETUUECKUMH KOPHSMH HATYPaIbHOU CTEIIEHH.

CHHYyC, KOCUHYC ¥ TaHI'€HC YMCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
ApKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUsS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAXKEHUM. OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYJIBL.

VYpaBHEHHE, KOpEHb YypaBHEHUs. HepaBEeHCTBO, pElIEHHWE HEPABEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue uenbix v IpoOHO-palliOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Peienne nppauoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHnEe ypaBHEHU U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX 3a7a4
Y 33]1a4 U3 Pa3IMYHbIX 00JIaCTEel HaYKU U PEAIbHOM KU3HHU.

DyHKIMU U TPAPUKHT

OyHkus, cnocoObl 3amaHus QyHkuuu. ['padux Pysxuuu. Bzaumno
oOpaTHble (DYHKIIHH.

OO6nacTh ompeneneHus ¥ MHOXKECTBO 3HadeHu# ¢yHkiuu. Hynu dyHKnmm.
[TpoMexxyTKH 3HAKOMOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKIIMH.

Crenennast GyHKIUMSI C HATypaJIbHBIM U LIEJbIM NOKa3aTeneM. E€ cBolicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHHU.



TpuroHomerpuyeckass OKPYKHOCTb, ONPEHACICHUE TPUTOHOMETPUUYECKUX
G YHKIIMNA YUCIOBOTO apryMEHTa.

Hayajsia maTeMaTH4eCcKOro aHaJus3a

ITocnenoBarensHOCTH, CIOCOOBI 3aJlaHUsA IIOCJIEN0BATEIBHOCTEH.
MOHOTOHHBIE OCIIEA0BATEIBHOCTH.

ApudmMernueckas ¥ reomeTpuueckas mporpeccuu. beckoHeuHo yObIBaroIiast
reoMerpudeckas mporpeccus. CyMma OE€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccun. DopMysna CIOXKHBIX MNPOUEHTOB. Vcnonb30BaHHWE TPOrpeccuu JJist
pELIECHHS PeAbHBIX 3a7a4 MIPUKIATHOTO XapakTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, omepanuu HajJ MHOxecTBamH. Jluarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO armapara JJjs OIMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.

Omnpexnenenue, TeopeMa, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciaa v BIYUCIEHUSA

Hatypanbheie u niensie yncna. [Ipu3Haky 1e1mMOoCTH HEIbIX YHUCEIT.

CreneHb ¢ pallMOHAIIBHBIM NTOKa3arenaeM. CBOKCTBA CTEIEHHU.

Jlorapudm uncna. JleciTHUHbIE U HATypadbHbIE JOTrAPHU(PMBI.

YpaBHeHUsS U HEPABEHCTBA

[IpeobpazoBaHue BbIPAKEHU, COEPKAILINUX JOTapU(PMBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPIKALIUX CTENEHU C PalMOHAIbHBIM
[IOKa3aTeJIeM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHEMHBIX ypaBHEHUH. Pemenne npukiagHblX 3a1a4d ¢ IIOMOILIbIO
CUCTEMBI JIMHEHUHBIX YPABHEHUMU.

CuHcTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumMeneHne  ypaBHEHHMM, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3a7ad M3 pa3IMyHbIX 00JacTedl Hayku M peabHOU
KU3HH.

DOyHKUUU U rpaduKu

Oynkrus.  [lepuomumueckue  dyHkiuu. [IpoMexyTku  MOHOTOHHOCTHU
¢yakuuu. Makcumymbl 1 MUHUMYMbl (pyHkiuu. HaumOomnbiiee m HauMeHblliee
3HaYeHHe PyHKIUU Ha POMEKYTKE.

Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U TPAPUKH.

[lokazarenbHas u Jorapupmuyeckas QyHKIUU, UX CBOMCTBA U rPaPUKU.



HcnonszoBanue rpadhukoB QyHKIIUMA JJIS PEIICHUS YpaBHCHUN U JIMHEWHBIX
CUCTEM.

Ucnonws3oBanue rpadukoB (QyHKUIUM AJIE UCCIAEAOBAHUS IPOLIECCOB U
3aBUCUMOCTEN, KOTOpbIE BO3HUKAIOT IPU PELICHUHU 33/]a4 U3 JPYruX y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HH.

Hayana maTreMaTH4eCKOr 0 aHAJIN3a

HenpepsiBHble pyHKIIMH. MeTO MHTEPBAJIOB I PELLIEHUS] HEPABEHCTB.

[IpousBonnass  ¢ynkuuu. ['eomerpuyeckuid ©  (QUMYECKUI  CMBICH
ITPOU3BOJIHOM.

[IpousBonHble  dneMEHTapHbIX  (QyHKIuil.  DopMynbl  HAXOXIEHUSA
MIPOM3BOTHON CYMMBI, POU3BEACHUS U YACTHOTO (DYHKITHIA.

[IpumeHneHnre mMpoU3BOAHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxaeHne HauOobIlero 1 HauMEeHbIIEro 3HaueHus: GQyHKIUUA Ha
OTpE3KE.

IIpumeHeHne nDPOU3BOMAHOM Ul HAXOXKJICHUS HAWIY4ILIEero pelICHUs B
NMPUKIIAIHBIX 337adax, Uil OINpENeNeHUs CKOPOCTH IpOoLecca, 3aJaHHOrOo
dopmymoii niam rpagukomM.

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

WuTerpan, ero reoMeTrpuuyeckMii u (U3MYECKUMU CcMbICH. Bbluucienue
uHTerpania mno ¢popmyne Herorona—Jleitonuna.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yueOHOro mnpeaMera «MaremaTuka» AOJDKHO oOecreunBaTh
JIOCTHKEHUE HA YPOBHE CPETHEr0 00111ero 00pa3oBaHus CICAYIOMUX JIUYHOCTHBIX,
METaNpeIMETHBIX U TIPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHHUS TPOrPaMMbl y4eOHOTO TMpeaMeTa
«MaremaTrka» XapakTepHu3yIOTCS:

I'paxxpanckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMU 00Y4arOIIerocsi Kak akTHUBHOTO
U OTBETCTBEHHOTO WICHAa POCCHHCKOTO O0OIecTBa, TMPEICTAaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS DPA3IMUYHBIX CTPYKTYp, SIBICHHH,
IpoLEenyp TPaKIAHCKOTOo oO0IecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHEM
B3aMMOJICHICTBOBATh C COLMAIbHBIMU HWHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIMAMY 1 HA3HAYCHUEM.

[laTpuoTnyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IPask/IaHCKON UIEHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY Y HACTOAIIEMY POCCHUMCKON MaTEMAaTHUKH, [IECHHOCTHBIM OTHOILLIEHHEM K
JTOCTHMKEHUSM POCCUUCKUX MATEMATHKOB U POCCUICKON MaTEMATUUYECKOM IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTIXKCHHI B JPYrUX HayKax, TEXHOJOTUSX, cdepax
SKOHOMMKH.

JIyXOBHO-HpPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTrO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUs, DTHUYECKOrO  IOBEJICHMUS,
CBSA3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYAYIIETO.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIOYas ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a;ad, pELICHHU, paccyXIeHU;
BOCIIPUMMYHUBOCTHIO K MATEMATUUYECKUM aClEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3n4ecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPUMEHSITH MaTEMAaTHUYECKUE 3HAHUS B
MHTEpEcax 370pOBOr0 U OE€30MACHOr0 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3J0POBOE MUTAHUE, COATTAHCUPOBAHHBIA PEXKHUM 3aHSATUU U

OTIbIXa, peryisipHas buznueckas aKTUBHOCTB); (duznuecKoro
COBEPILIEHCTBOBAHNU, npu 3aHATHAX CIIOPTUBHO-0310POBUTEIBHOM
JESTENbHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYZY, OCO3HAHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  mpopecCHOHANBLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPHIOKCHUSIMH, YMEHHUEM COBEpINaTh OCO3HAHHBIM BBIOOD
Oyayumier mpodeccud W Ppealr30BbIBATh COOCTBEHHbBIE JKM3HEHHBIC IUIAHBI,
TOTOBHOCTHIO U  CIOCOOHOCTBIO K  MaTreMaTH4YecKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKEHUH BCEH KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEUICHUHU MPAKTUYECKUX 3a7a4 MAaTEeMaTHUYE€CKOW HANPaBICHHOCTH.

DKOJIOTHYE€CKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO HKOJIOTHYECKOW KYJIbTYpPbl, MOHUMAHUEM BIIASHUS
COIMAITLHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa JKOJOTUYECKHX MPodJIeM;
OpUEHTAaIMeld Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWN Ui perieHs 3a7ad B
o0JacTH OKpYyXKarollel cpefpl, IUIAaHUPOBAHUS TIOCTYNIKOB UM OLEHKH UX
BO3MOXKHBIX TIOCIIEACTBUN JJIsl OKPY>KAFOIICH CPEIIbI.

[leHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKh U  OOIIECTBEHHOW TNPAKTUKH, IMOHUMaHUEM
MaTEMaTUYECKON HayKu Kak cQepbl 4eIOBEYECKOW MEATeNbHOCTH, JTaroB e
pa3sBUTHS W 3HAYUMOCTH [IJII PA3BUTHS I[MBIIM3AIMHU; OBJIAJCHHEM SI3BIKOM
MaTEeMaTUKH M MaTEMaTHYECKOM KYJIbTYpOW Kak CpEICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJIATH TPOCKTHYIO M HCCIEIOBATEILCKYI0 NEATeIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDI

MeTtanpeIMeTHbIE pe3yJbTaThl OCBOSHHUS IMPOrPaMMbl Yy4eOHOTO IpeIMeTa
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABGAMENbHBIMU  OCliCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHbIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU O elCMBUIMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oelicmsus, — 00ecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKPYHCAIOWe20  Mupa;  npumeHenue  J102UHeCKUXx,
uccnedosamenbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBrienornueckue1eiCTBUS:

e BBIABIITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMaTHICCKUX
OOBEKTOB, TOHSITHH, OTHOIICHHH MEXIYy MOHATHUSMU;, (POPMYIUPOBATH
OTIpECIICHUs]  TOHSATHH; yCTAHABIMBATh  CYIIECTBCHHBIH  IMPU3HAK
KJIaccu(UKaIMU, OCHOBaHUS JJii OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;



BOCIIpUHUMAaTh, (OopMyaHpoBaTb M  NpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAMUTENbHbIE M OTpULATENbHBIC, €IMHUYHBbIC, YAaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBIBILAITH ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (akTax, JaHHbBIX, HAOIONEHUSX M YTBEPIKICHUSAX;
nmpepjiaraTb  KpUTEpUHM Ul BBIABICHMS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JleJlaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NIEIYKTHUBHBIX M
WHIYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUU;
ITPOBOJIUTH CaMOCTOSITEJILHO JOKa3aTeNbCTBA MAaTeMaTUYECKUX
YTBEPKAEHUHN (IIPSIMBbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALMIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHUS U BBIBOJIBI;

BbIOMpaTh CIOco0 perieHus y4eOHOM 3amadyu (CpaBHHBATh HECKOJIBKO
BapUAaHTOB pEIICHUs, BBIOMpAaTh HauOoyiee MOAXOMAIMH € Y4ETOM
CaMOCTOSITEIIbHO BBIJICTIEHHBIX KPUTEPUEB).

bazoBriencciie1oBaTeILCKUEACHCTBUS

UCIIOJIB30BaTh BOIPOCHI KaK HCCIENOBATEIbCKANA MHCTPYMEHT IO3HAHUS;
(bopMyIMpoBaTh BOMPOCHL, (PUKCHPYIOUIME MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHaBIMBaTh  MCKOMO€ M  JlaHHOe, (OpPMHUpPOBaTh  TMIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IIPOBOAUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBII HKCIIEPUMEHT,
UCCIIEZIOBAHUE 110 YCTAHOBJIEHMIO OCOOEHHOCTEH MaTeMaTH4ecKoro
OOBbEKTa, SBJICHUS, TMPOILIECCa, BBISIBICHUIO 3aBUCUMOCTEH  MEXAY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITEIbHO (POPMYJIMPOBATh O0OOIIEHHS U BBIBOABI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOIIOEHUS, MCCIEAOBAHUA, OILCHUBATH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTAaTOB, BHIBOJOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IPOLIECCA, a TAKKE BbIABUIATh
MPETON0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSAX.

Paborta ¢ undopmanmei:

BBISIBIIATH JeQUUUTH HHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX UIS OTBETa
Ha BOIIPOC U JJIS PELICHMS 3a/1a4U;

BbIOMpaTh  MHGOpPMAIMIO U3  UCTOYHHKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(OPMALIMIO
pa3IMYHBIX BUIOB U (HOPM IPECTaBICHHUS;

CTPYKTYpPHpPOBaTh MH(OpPMAIUIO, MIPEACTABIATH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATh TpaduyecKy;



2)

OLICHUBATh HaAEKHOCTh uHdopmaru o CaMOCTOSITEIbHO
c(hOpMYIHPOBAHHBIM KPUTEPUSIM.
Yuusepcanouvie  Kommynuxamuenwvle Oelicmeus, obecneyugaiom

CPOPMUPOBAHHOCMb COYUATILHBIX HABBIKOG 00VUAIOUWUXCSL.
OoOuenue:

BOCIIpUHUMATh U (OPMYIUPOBATH CYXKJAECHHUS B COOTBETCTBUH C
YCIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3PEHHUSI B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOZy PELIeHUs 3a]a4l, KOMMEHTHUPOBATH IMOTYYEHHBIN pe3yibTaT;

B X0J1e 00CYXJEHUS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJIeMBbl, pelaeMoil 3a7auu, BEICKAa3bIBaTh UICH, HALIEJICHHBIE HA MOMCK
PELICHHSI; COIOCTABJIATh CBOM CYXKACHUS C CYXKICHUSAIMH JpPYruX
YYaCTHUKOB JHMAJIOra, OOHAPYKUBATh PazIU4YUe U CXOACTBO MO3MUIUH; B
KOppEeKTHOM popme HhopMyarpoBaTh pa3HOTIIACHs, CBOM BO3PAKEHUS;
MPEACTABIATh  PE3YyJibTaThbl  pEUIEHUsS  3aJaud,  OKCIEPHUMEHTA,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHHUS C YIETOM 3a]a4 NMPE3ECHTAIIMA U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyaHHUYECTBO:

3)

NOHMMAaTh W HCMHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH
WHUBUTyaTbHON PaOOTHI IPU PEIICHUU YU€OHBIX 3a/1a4; MPUHUMATD 11EJTh
COBMECTHOW JIEATEIHHOCTH, IUIAHMPOBATh OPTraHU3AIHUI0 COBMECTHOMN
paboThI, pactipesielisiTh BUIIbI pabOT, TI0rOBapUBATHCs, 0OOCYKIATh MPOIIECC
U pe3ynbTaT paboThl; 0000I1aTh MHCHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPyNMnoBbIX opMax paboThl (00CYxkAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC); BBIOJHITH CBOK 4YacTh pabOThI U
KOOPJIWHUPOBATh CBOM JIEHCTBUA C JAPYTMMH YJCHAMU KOMAaH/IbI,
OLIEHMBATh KAueCTBO CBOETO BKJ3Ja B OOLIMH MPOAYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

Vuueepcanouvie  pezynamuenvie  Oeticmsus, obecneuusarom

qbopmupaeaHue CMBLCIIO0BbLX YCMAROBOK U HCUZHEHHBIX HABBIKOE JTUYHOCMU.
CaMoopraH Hn3anus.

COCTAaBJIATH IJIaH, AJITOPHUTM PCHICHUA 3a1a4M, BI)I6I/IpaTI) croco0 pemicHuA C

Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHPOBATh BapUaHThI PELLICHUH C Y4ETOM HOBOM MH(OpMAIIIH.
CaMOKOHTpOJIB:

BJIQJICTh HABBIKAMHU IIO3HABATEJIBHOW PpPEQIIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJQJIETh CIOCOOAMU  CaMOMNPOBEPKH, CAaMOKOHTpPOJS Ipolecca U
pe3yJibTaTa pEeleHUs] MaTEMATUYECKOU 3a/1a4H;



e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh IIPH pEUICHUHU
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAWICHHBIX OIMKMOOK, BBISIBIICHHBIX TPYAHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa IeId M YCJIOBUSIM, OOBSICHITH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHKECHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajga MaT€MaTUYECKOTO aHAIHM3a»
Ha YpPOBHE CpEAHEro o0Iero oOpa3oBaHUs JTOJKHO OOECTeyuBaTh JOCTHIKEHHE
CJIEAYIOLUX MTPEAMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB:

10 KVIACC

Yucsia v BBIYHCICHUSA

OnepupoBaTh TMOHATUSMH: PAUUMOHAIBHOE U JIEWCTBUTEILHOE YMCIIO,
OOBIKHOBEHHAs U JIeCATUYHAsA IpOOb, TPOLEHTHI.

Bomonuate  apupMermueckue — omnepanud ¢ palUOHAJbHBIMU U
JNEHUCTBUTENbHBIMH YHCTIAMHU.

Boinonuats npuOamKEHHbIE BBIYUCICHUS, UCIIOIb3YsI TIPaBUiIa OKPYIJICHHS,
JIeNaTh MIPUKHUJIKY U OLICHKY pe3yJIbTaTa BEIUYNCICHUMN.

OnepupoBaTh NOHATUSMU: CTENEHb C ILEJbIM IOKa3aTelieM; CTaHJapTHas
dopma 3amucu ACWCTBUTEIBHOIO YHCIIA, KOPEHb HATYpPaJbHOM CTENeHU;
UCIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alKUCH ACHCTBUTEIBHBIX YHACEN AJI PELECHUS
NPAKTUYECKUX 3a7a4 U MPEACTABICHUS TAHHBIX.

OnepupoBaTh NOHATUSAMHU: CHHYC, KOCUHYC U TaHT€HC MPOU3BOJBHOIO YyIJa;
UCIIOJIb30BaTh 3aMKCh MPOU3BOJILHOIO YIJIa Yepe3 0OpaTHBIE TPUTOHOMETPUUECKHE
(GyHKIHIH.

YpaBHeHus] 1 HEPaBEHCTBA

OnepupoBaTh NOHSATHUSMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; IIEJIOE,
panroHaIbHOE, UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHUE;

BoInonHATh NpeoOpa3zoBaHus TPUTOHOMETPUYECKHX BBIPAKEHUW U peliarh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoemonHsaTe npeoOpa3oBaHus LENbIX, PAlMOHATIBHBIX U HPPALUOHATIBHBIX
BBIDXEHUH W  pelmaTbh OCHOBHBIE THUMBl  LEJIbIX, palUOHAIBHBIX H
UPPALMOHAJIHBIX YPAaBHEHUI U HEPABEHCTB.

[IpyumeHsTh ypaBHEHUS U HEPABEHCTBA JIJISl PEIICHHUS] MaTeMaTUY €CKUX 3a1a4
W 33]71a4 U3 PA3IMYHBIX 00JIaCTel HAYKU U PEATbHOM JKU3HU.



MogenupoBarh pealbHbIE CHUTyallUM Ha $3bIKE alreOpbl, COCTaBJIAThH
BBIPQKCHUS, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 33Jayd, HCCIEN0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAaHUEM aIlapara ajreOpsl.

DOyHKIMU U TPAPUKHA

OnepupoBaTh MOHATUSAMH: (YHKIUS, CIOCOOBI 3aaHusl (QYHKUHMH, 00JIaCTh
OTIpEe/ICNICHUs] M MHOXKECTBO 3HaueHUU (yHKIuHU, Tpaduk GYHKIUH, B3aUMHO
oOpaTHbIe (QYHKIIUH.

OnepupoBaTh MOHATHUSMU: YETHOCTb M HEUYETHOCTh (YHKIUHU, HYIH
(YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN ISl peIeHUs] yPaBHEHUI.

Crpouth 1 yuTaTh rpaduKu JTUHEWHON (YHKIUHU, KBaJIpaTHUHON (YHKIUH,
CTETIEHHOM (PYHKIIMH C IEJIbIM TOKa3aTeJIeM.

Hcnonb3zoBaTh rpaduku (QyHKUMH Ui MCCIENOBAaHUS IPOLECCOB U
3aBUCHMOCTEN MpU PEIICHUU 3a7a4d U3 APYrUX y4eOHBIX MPEIMETOB U pealbHOM
’KU3HU; BbIpaXXaTh (POPMYIaMH 3aBUCUMOCTH MEK/y BETMUYUHAMHU.

Havaja MaTeMaTH4eCcKOro aHajau3a

OnepupoBaTh MOHATUSAMHU: TOCIEIOBATEILHOCTh, apudmMernueckas U
re€OMETPUYECKAs IPOrPECCHH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAarOI[asi TI'€OMETPUYECKAs
nporpeccusi, cymma 0€CKOHEUHO yOBIBAOIIEH T€OMETPUYECKON MPOrPECCU.

3aiaBaTh NOCIEN0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcrnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEW U MPOTPECCUM JJI PELLICHUS
peaJIbHBIX 3a7]a4 MPUKIIAJHOTO XapakTepa.

MHoxkecTBa U JIOTMKA

OnepupoBaTh MOHATUAMH: MHOXKECTBO, ONIEPALIMH HAJl MHOXECTBAMU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT Jjsi  ONHMCAHMS
peabHBIX MPOIECCOB U SIBICHHUM, MPH PEIICHWH 3a7ady W3 JAPYrUX YueOHBIX
IIPEIMETOB.

OnepupoBaTb  NOHATHUSAMH: OIpEZICJICHHE,  TeopeMa,  CJIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yuciaa v BIYUCIEHUSA

OnepupoBaTh MOHATUSMH: HATYpPAJIbHOE, I€J0€ YHUCIO; HCIOIb30BaTh
IOPU3HAKH JIETUMOCTH LIEJIBIX YHCEN, PA3JI0KEHUE YUCIIA HA MPOCThIE MHOKUTEIH
IUIs peLeHus 3aau.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM IIOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOrapudm uucia, JECATUYHBIE U HaATypaibHbIC
aorapu@msi.



YpaBHeHus1 1 HEPaBEHCTBA

[IpumeHATh CBOWCTBA CTENEHW JUIsI  NPeoOpa3oBaHUS  BBIPAKECHMI;
ONEPUPOBATH TOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI [I0KA3aTEJILHBIX YPABHEHUN U HEPaBEHCTB.

Beimonuath npeoOpa3oBaHMsl  BBIPAKEHUH, COAEpXKAIIUX Jorapudmsr;
OIEepUpOBaTh MOHATUSAMU: Jorapu(PMHUUECKOe YpaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THIIBI JIOTapU(MUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts penieHnss npoCcTENINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUAMH: CHCTEMA JIMHEWHBIX YPAaBHEHHH U €€ pELICHUE;
UCIIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Haxomuts pemieHus npoCTEUIINX CUCTEM U COBOKYIHOCTEH PallMOHAIBHBIX
YPAaBHEHUU 1 HEPABEHCTB.

MognenupoBarh peanbHblE CHUTyallUM Ha $3bIKE aiureOpbl, COCTaBJIAThH
BBIDAKCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHMIO 3a7a4H,
UCCIIEI0BATh TOCTPOECHHBIE MOEIH C UCIIOJIb30BAHUEM allllapara aiareopsl.

DyHKUUH U TPaPUKU

OnepupoBaTh MOHATUSAMHU: TEpUOAHYECKas  (YHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIMHM, TOYKH OKCTpeMyMma (QYHKIUH, HauOoibliee U
HauMeEHblllee 3HayeHus (YHKUMM Ha TMPOMEXKYTKE;, HCIOIb30BaTh HUX I
uccieoBanus QyHKIUH, 3aJaHHON TPapUKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TMOKa3aTeNbHOW, JOrapupMHUUECKONd Hu
TPUTOHOMETPUYECKUX (PYHKIIMIA; N300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTU U
UCIIOJIB30BAaTh I PELICHUs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTU IpaUKH JIMHEWHBIX YpaBHEHUM
Y WCIIOJIBb30BAaTh UX IS PELICHUS CUCTEMBI JINHEMHBIX YPaBHEHUM.

Ucnonws3oBath rpadukd (QyHKUMA IS UCCIACAOBAHUS TMPOIECCOB U
3aBUCUMOCTEN U3 JPYTUX y4EOHBIX JTUCIUILINH.

Hayana maTreMaTH4eCKOIro aHAJIU3a

OmnepupoBaTh MOHATUSMU: HENpepbIBHAS (DYHKLMS; TPOU3BOAHAS (YHKIINH;
MCIOJIb30BaTh T€OMETPUUECKUIN U (DU3HUECKUI CMBICI MMPOU3BOAHON JIJIsl pEIICHHUs
3az1ad.

Haxonuth npou3BOIHBIE 3JIEMEHTAPHBIX (HYHKIUH, BEIYUCIATH MPOU3BOIHBIC
CYMMBI, ITPOU3BEACHUS, YACTHOTO (DYHKIIMA.

Hcnonbp30BaTh TPOM3BOAHYIO JIJIsl UCCIEAOBAHNSA (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, TPUMEHSTh PE3YJAbTAThl UCCIECAOBAHUS K IIOCTPOCHUIO IPadUKOB.

Hcronp30BaTe IMPOM3BOAHYIO IJIs1 HAXOXKACHUS HAWIYYLIETO pElIeHUs B
NPUKIIAJHBIX, B TOM YHCIIE COLMAIbHO-)KOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHUSIMU: [EepBOOOpa3Has MW  HUHTErpaj; IMOHUMATh
r€OMETPUIECCKUN U (PU3NIECKUN CMBICI MHTETpaa.



Haxonutb mepBoOOpa3HbIe AIEMEHTAPHBIX (YHKIWN; BBIYUCISATH WHTErpal
no popmyne HeroTona—Jleitouuria.

Pemate mpukiagHbie 3a4add, B TOM YHCIE COIMAIBLHO-DKOHOMUYECKOTO U
bu3znUecKoro xapakTepa, CpeicTBaMU MaTEMaTUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KosunyecTrBo yacos DJIeKTPOHHbIE
' (g posbie)
n/ HaunmeHnoBaHue pa3iesoB U TeM MPOrpaMMbl KoHTpoJbHbIe IpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
I padoThI padoThI pecypent
1 MHOkecTBa pallMOHAIbHBIX U IEHCTBUTEIBHBIX 16 1
yyucesl. PanuoHanbHbIE YpaBHEHUS U HEPABEHCTBA
5 @ynkuuu 1 rpapuku. CTeneHs ¢ HeabiM 6
IIOKa3aTesieM
3 ApupMeTnuecKkrii KOpeHb N—0i CTEIeHH. 8 1
WppauroHanbHble ypaBHEHHS U HEPABEHCTBA
4 @®opMyJIbl TPUTOHOMETPUH. TPUTOHOMETPUYECKHE 26 5
ypaBHEHUS
5 ITocnenoBaTenbHOCTH U IPOrPECCUU 5
5 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIUS . 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KosauuyecTBo 4yacoB DJIeKTPOHHBIE
No HanMeHoBaHue pa3ie/ioB U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaeuuie | - Hpaxtiieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypen
Crenenb ¢ pallMOHaJIbHBIM MTOKA3aTEJIEM.
1 [TokazatenpHas ¢ynkius. [lokazaTenbHbie 12 1
ypaBHEHHS 1 HEpaBEHCTBA
Jlorapupmuyeckast GyHKIHSL.
2 Jlorapupmuyeckue ypaBHEHUs U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIIUU U UX
3 rpaduku. TpuroHoMerpuyecKkue 9 1
HEpaBEHCTBA
4 [IponsBonnas. [IpumMeHeHue Mpou3BOIHOM 24 1
5 WHTerpan u ero npuMeHeHus 9
6 Cucremsbl ypaBHEHUH 12 1
7 HatypanbHble U 11enble unciaa 6
8 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 6 0







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo uacoB

Bcer KonTpobHbl

0 e padoThl

IIpakTHyeckn
e padoTbI

Jlara
H3Y4YeHH
b |

DJIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBaTe/bHbIC Pecypchl

MHoxkecTBO,
orepanuy Haj
MHO>KE€CTBaMH.
JwnarpaMmbl
Oitnepa—Benna

https://resh.edu.ru/subject/51/10/

ParnonanbHbIE YK CIIA.
OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH,
MIPOIICHTHI,
O€eCKOHEYHBIE
MIEPHOIUICCKUEC
npobu

JleicTBUTEIbLHBIC
yucna. PanronanbHbie
Y AppallMOHaJIbHbIE
YHcla

https://resh.edu.ru/subject/lesson/4730/start/

Apudmernueckue
oTepaluu ¢
JIEUCTBUTEILHBIMU
YHCIaMH

IlocaemoBaTenbHOCTH,
CIIOCOOBI 3aaHUs



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/lesson/4730/start/

OCJIENOBATEILHOCTEN
. MoHoTOHHBIE
OCJIEA0OBATEILHOCTH

Apudmernueckas u
reoMeTpuyeckas
MPOTPECCHH.
Hcnonp3oBanue
MPOrpecCuu s
peuIeHus peaibHbIX
3a7a4 MPUKIAJTHOTO
xXapakTepa

beckoneuno
yObIBaroIIast
reoMeTpruIecKas
nporpeccusi. Cymma
OECKOHEYHO
yObIBaromIei
reoMEeTPUY eCKO
MPOrpeCcCUu

Apudmetnueckuit
KOpPEHb HaTYypaJIbHOI
CTENEHH

CaoiicTBa
apudmMeTnuecKkoro
KOpHS HaTypajabHOU
CTENEHU

10

JlericTBUA C
apuMeTuIecKuMu
KOpHSAMH N—OH




CTCIICHU

11

JlericTBUS C
apru(pMeTHIECKUMH
KOpHSIMHU N—0H
CTENEeHU

12

CreneHp ¢ LeIbIM
IIOKa3aTeJIeM.
CranpaptHast popma
3aIIHCH
NEUCTBUTEIILHOT O
YHClIa

https://resh.edu.ru/subject/lesson/5498/start/

13

Hcnonp3oBanue
noaxosiei Gopmsr
3aIMCH
JIEUCTBUTEILHBIX
YUCeN IS PEIICHUs
MPaKTUYECKUX 33729
Y TIPEICTaBIICHUS
JaHHBIX

14

Crernens ¢
panMoHAIBHBIM U
e CTBUTEIBHBIM
IMOKa3aTeaeM

15

Crenens ¢
palMOHAJILHBIM U
JIEUCTBUTEIHLHBIM
IoKa3aTeaeM

16

KonTtponbshas pabora
no TeMe "MHoxecTBa



https://resh.edu.ru/subject/lesson/5498/start/

palMOHANILHBIX U
JIEUCTBUTEIBHBIX
YHUCeJL
Apudmernueckuit
KOpEeHb N-0i cTreneHu"

17

OyHKIHUSA, CIOCOObI
3a1aHus PyHKIIHH.
B3aumno oOpaTHbIE
GbyHKIIUN

18

I'paduk pynkuUN.
Ob6nacts
OIpeneeHUs U
MHO>XECTBO 3HAYEHUI
¢bynakuu. Hymm
(GYHKIMH.
IIpoMexyTkH
3HAKOIIOCTOSIHCTBA

19

YETHBIE 1 HEUETHEIE
byHKIIUN

20

Crenennast pyHKuus ¢
HaTypaJbHBIM U
LIEJIBIM T10KA3aTEJIEM.
E€ cBoiicTBa u rpadux

https://resh.edu.ru/subject/lesson/5540/start/32700

0/

21

CrernenHast pyHKIUS C
HaTypaJbHbIM
nmokaszarenaeMm. E€
CBOMCTBA U rpaduk

22

VYpaBHeHUE, KOPEHb
YpaBHEHHUS.

https://resh.edu.ru/subject/lesson/3798/start/



https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/3798/start/

PaBHOocubHBIE
ypaBHEHUS

23

Hepagenctso,
pelieHue
HEPABEHCTBA.
PaBHOCHIIBEHBIE
HepaBeHCTBA. MeTon
UHTEPBAJIOB

24

Pewenne
HppALMOHAJIbHBIX
YPaBHEHHU U
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/5569/start/

25

Pewenne
HppallOHAIbHBIX
YpaBHEHUN U
HEPaBEHCTB

26

Pemenne
HMppalOHAJIbHBIX
YPaBHECHHI U
HEPABEHCTB

27

Pemienne
UppanyoHaIbHBIX
YpPaBHEHUN U
HEpaBEHCTB

28

CaoiicTBa 1 rpadux
KOpHs N-0i CTeneHu

29

CaoiicTBa 1 rpauk
KOpHs N-0i CTENEHU



https://resh.edu.ru/subject/lesson/5569/start/

30

Kontponbhas pabora
o teme "CrenenHas
byHKIHS.
HppanuonansHbie
ypaBHEHUS U
HepaBeHcTBA"

31

Tpuronomerpuueckas
OKPYXHOCTb,
OIpe/eIeHn e
TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO
aprymeHTa

https://resh.edu.ru/subject/lesson/4733/start/

32

Tpuronomerpuyeckas
OKPY>KHOCTb,
OIIpEEIIEHHE
TPUTOHOMETPUYECKUX
(GYHKIHIA YU CIOBOTO
apryMeHTa

33

CuHyc, KOCUHYC U
TaHT€HC YHCIIOBOTO
aprymMeHra

https://resh.edu.ru/subject/lesson/6019/start/

34

Cunyc, KOCUHYC U
TaHTE€HC YHCIIOBOTO
aprymMenra

35

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

(hopMyIIBI

https://resh.edu.ru/subject/lesson/3876/start/

36

OCHOBHEIE
TPUTOHOMETPUUYECKHUE

https://resh.edu.ru/subject/lesson/4735/start/



https://resh.edu.ru/subject/lesson/4733/start/
https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/3876/start/
https://resh.edu.ru/subject/lesson/4735/start/

(dopMyIibL

37

OCHOBHEIE
TPUTOHOMETPUUECKHUE

(bopmyIb

https://resh.edu.ru/subject/lesson/4734/start/

38

OCHOBHEIE
TPUTOHOMETPUIECCKIE

(bopmyb

https://resh.edu.ru/subject/lesson/3489/start/

39

[IpeoGpazoBanue
TPUTOHOMETPUYECKHIX
BBIPAKEHU N

https://resh.edu.ru/subject/lesson/4238/start/10782

6/

40

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKEHUI

41

[IpeoGpazoBanue
TPUTOHOMETPUIECKIX
BBIPAKEHU

42

[IpeobpazoBanue
TPUTOHOM ETPUIECKUX
BBIPAKECHUN

43

[IpeoGpazoBanue
TPUTOHOMETPUYECKHIX
BBIPAKEHU U

44

Kontponbshas pabora
110 TeMe "PopMyJIbl
TpUTrOHOMETpUn"

45

ApKcunyc,
ApPKKOCHUHYC H
apKTaHTeHC

https://resh.edu.ru/subject/lesson/6322/start/



https://resh.edu.ru/subject/lesson/4734/start/
https://resh.edu.ru/subject/lesson/3489/start/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/6322/start/

YHUCJIOBOTO apryMeHTa

46

Apkcunyc,
APKKOCUHYC H
ApPKTaHTEHC
YHCIIOBOI'O apryMeHTa

47

Pemenue
TPUTOHOMETPUYECKHX
ypaBHEHHH y=SinX

https://resh.edu.ru/subject/lesson/4736/start/

48

Pemienne
TPUTOHOM ETPUIECKUX
ypaBHEHHUH y=SIinX

49

Pemenue
TPUTOHOMETPUYECKIX
ypaBHEHHHI y=SinX

50

Pewenne
TPUTOHOMETPUUECKUX
YpaBHEHHUI Y=COSX

https://resh.edu.ru/subject/lesson/6317/start/

o1

Pemenne
TPUTOHOMETPUUECKUX
YpaBHEHHUI Y=COSX

52

Pemienne
TPUTOHOMETPUUYECKUX
ypaBHEHUM Y=COSX

53

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEeHUH Y=tgX

https://resh.edu.ru/subject/lesson/4737/start/

o4

Pemenune
TPUTOHOMETPUUECKUX



https://resh.edu.ru/subject/lesson/4736/start/
https://resh.edu.ru/subject/lesson/6317/start/
https://resh.edu.ru/subject/lesson/4737/start/

ypaBHEHUH Y=tgX

55

Pewenne
TPUTOHOMETPUUYECKHUX
ypaBHEHUH Y=tgX

56

KonTtponsHas pabora
o Teme "Pemenue
TPUTOHOMETPUIECCKIX
ypaBHeHH"

57

IToBTOpEHueE.
Apudmernueckue
oIepanuu ¢
paloHaIbHBIMU
qHCIamMH,
npeoOpa3oBaHUs
YHUCIIOBBIX
BBIpaKEHUI

https://resh.edu.ru/subject/lesson/5138/start/

58

[ToBTOpEHHE.
[Tpumenenue npodeit
1 NPOLCHTOB IJIA
peHICHUA NMPUKITAAHBIX
3a/1a4d U3 pa3au4HbIX
oTpaciieil 3HaHUI 1
peanbHON KU3HU

59

IToBTOpEHUE.
[TpubmmxEnHbIC
BBIYHCIICHUS, TTPABHIIA
OKpYTJICHHS,
MPUKHUIKA U OLICHKA
pe3ynbTaTa



https://resh.edu.ru/subject/lesson/5138/start/

BBIYUCIIEHUN

60

IToBTOpEHUE.
ToxnecTBa u
TOXKJICCTBCHHBIC
npeoOpa3oBaHUs

61

IToBTOpEHHE.
Pewenne nensix u
IpoOHO-
panoHaIbHBIX
YPaBHEHUU U
HEPaBEHCTB

62

IToBTOpEHueE.
CaoiicTBa
apuPpMETHIECKOT O
KOPHSI HaTypaJIbHOMN
CTENEHU

63

[ToBTOpEHHE.
JlericTBUS C
apu(pMETHIECKIMHU
KOpHSIMU N—0H
CTEIEHU

64

dopmya CIoXKHBIX
IPOIICHTOB

https://resh.edu.ru/subject/lesson/5223/start/32671

7/

65

dopmyJia CIOKHBIX
IIPOLIEHTOB

66

O06o00611enue,
cHCTeMaTH3alus
3HAHUM 32 Kypc
anreOpsl M HaYaMT



https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/

MAaTEMATHYECKOTO
apann3a 10 kimacca

67

Hrorosas
KOHTpOJIbHas paboTa

68

O0o00611€enne,
cucTeMaTh3alus
3HaHUM 3a KypC
anreOpsl U Havaul
MaTEMaTUYECKOr 0
anamm3a 10 kiacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




11 KVIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoasbnsbie | IlpakTHyeckue
n/n Bcero u3yyeHus | oOpasoBaTe/bHbIE
padoThI padoThI
pecypchbl
CreneHb ¢ pallMOHaJIbHBIM MTOKa3aTEIeM
2 CBoiicTBa cTeneHu 1
[IpeobpazoBanue BeIpaKeHUN, COIEpHKALIIX
3 ’ 1
pauuoOHaJIbHbIE CTENEHU
4 [IpeobpazoBanue BeIpaKeHUH, COAEpHKALIUX 1
paloHaIbHbIE CTETIEHU
IIpeoOpaszoBanue BeIpaKEHUN, COAEPKALIUX
5} ’ 1
paluoHalIbHbIE CTENEHU
6 [loka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
7 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [Toka3aTenbHbIC ypaBHEHUS U HEPaBEHCTBA 1
9 [TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
y
10 [Toka3aTenbHbIC ypaBHEHUS U HEPaBEHCTBA 1
11 [TokaszatenbHas GyHKIUS, €€ CBOMCTBA U 1
rpadux
KonTtponbhas padora no teme "Crenens ¢
12 paloOHaIbHBIM ITOKA3aTENEM. 1 1
[Tokazarenbuas ¢pynkius. [TokasaTenpHbIe
YpaBHEHHMS M HEpaBeHCTBA"
13 Jlorapudm urca
14 JlecsiTuaHbIE M HaTypajbHBIE Jorapu GMbl 1




[IpeoGpazoBanue BeIpaXKEHUH, COIEPIKAIINUX

15
sorapu (Mbl

16 [IpeoGpa3oBaHue BRIPAKEHUH, COTEPIKAIAX
sorapu pMbl

17 ITpeoGpa3oBaHue BBIpaXKEHUH, COLEPIKAIINX
Jorapu Mol

18 [IpeoGpa3oBaHue BRIPAKEHUH, COICPIKAIIAX
sorapu (Mbl

19 Jlorapudmuyeckne ypaBHEHHS U
HEpaBEHCTBA

20 Jlorapudmuyeckue ypaBHEHHs U
HEepaBeHCTBA

21 Jlorapupmuyeckue ypaBHEHUS U
HEepaBEHCTBA

99 Jlorapudmudeckrue ypaBHEHHUS U
HEpaBEHCTBA

93 Jlorapupmuyeckas GyHKIM, €€ CBOMCTBA U
rpaduk

94 Jlorapudmuyeckas pyHKIHA, €€ CBOMCTBA U
rpaduk

o5 Tpuronomerpuueckue GyHKIUU, UX
CBOMCTBa U rpaduKu

26 Tpuronomerpuueckue GyHKINU, UX
CBOICTBA U rpauKu

97 Tpuronomerpuueckie GpyHKIHH, UX
cBoMcTBa U rpaduKu

98 Tpuronomerpuueckue GpyHKINU, UX

CBOMCTBa U rpaduKu




[Ipumepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [IpuMepsl TPUTOHOMETPUUYECKUX
HEpaBEHCTB

31 IIpuMepsl TPUTOHOMETPUUECKUX
HEpaBEHCTB

32 [Ipumepsl TPUTOHOMETPUYECKU XHEPABEHCTB
KonTtponbsHas pabora o reme
"Jlorapupmuueckas GyHKIUS.

33 Jlorapupmudeckue ypaBHEHUs U
HepaBeHCTBA. TpuroHomerpuyeckue
(GYHKIMM U UX TPpaQUKH.
Tpuronomerpuyeckrne HepaBeHCTBA"

34 HenpepbiBHBIC DyHKITNN

35 MeTo MUHTEPBAJIOB JJIsl PEILIEHUs
HEpaBEHCTB

36 MeTon UHTEpBaIOB AJIs PELLIEHUS
HEpaBEHCTB

37 [IponzBoanas GyHKIMH

38 [TpousBoaHas GyHKIHH

39 I'eomerpuyeckuii U GU3MIECKUI CMBICIT
MPOU3BOTHOU

40 I'eomerpuyeckuii U GU3MIECKUI CMBICIT
MIPOU3BOTHOM

41 [IponzBoaHbIE IEMEHTaPHBIX (PYHKINN

42 [TpousBoaHbIE 37IEMEHTaPHBIX (QYHKLIUH

43 [IponzBoaHast CyMMBI, TPOU3BEIECHUS,

4acTHOTO (YHKIMHA




44

[TpouzBoHAsT CYMMBI, TPOU3BEICHUS,
YacTHOT'O ()YHKITUI

45

[Ipon3BoaHast CyMMBI, TPOU3BEIECHUS,
4acTHOTO (YHKIMHA

46

[IpumeHenne Npon3BOIHOM K
WCCIIEIOBAaHUIO (DYHKIIMN HA MOHOTOHHOCTh
U DKCTPEMYMBI

47

IIpumeHeHrEe MPOU3BOAHOMN K
UCCIIeIOBaHUIO0 (DYHKIMH HAa MOHOTOHHOCTh
U SKCTPEMYMBbI

48

IIpumenenne npon3BOIHON K
UCCJIEZIOBAHNIO (DYHKIMH HA MOHOTOHHOCTh
1 DKCTPEMYMBI

49

IIpumeHneHre TPOU3BOAHOMN K
UCCIIeIOBaHUIO (PYHKIIMN HA MOHOTOHHOCTh
U OKCTPEMYMBI

50

Haxoxnenne HanOOIBIIErO U
HaWMEHBIIIETO 3HAYCHHs (YHKITUU Ha
oTpe3Ke

51

Haxoxngenue HauOOJIBIIEr0 U
HaAMMCHBIICTO 3HAYCHU A (I)YHKI_[I/II/I Ha
OTPE3KE

52

Haxoxnenne HanOOIBIIETO U
HaWMEHBIIIET0 3HAYeHUs (PYHKITUU Ha
OTpe3Ke

53

Haxoxnenue HanOoNbIIEro U
HAaWMEHBIIIEr0 3HaYCHHS (PYHKIIUH Ha
OTpe3Ke




Haxoxnenne HanOOJBIIETO U

o4 HaMMEHBIIIET0 3HAaYCHHS (PYHKITUU Ha
OTpe3Ke
Haxoxnenne HanbompIiero u

55 HaMMEHbIIEro 3HaYeHHs] GYHKIUU Ha
OTpe3Ke
[IpumeHeHue MpOU3BOIHOM I
HaXO0XEHUS HAUTYUIIEro PeIeHus B

56 MPUKJIAAHBIX 3a7a4ax, JJIsl ONpeaeseHus
CKOpOCTH Ipolecca, 3alaHHoro GopMyJIioi
WM rpauKomM
KonTtponshas pabota mo reme

o7 "[IponsBoanas. [Ipumenenue
MpOU3BOTHON"

58 [TepBooOpa3znas. Tabmuia nepBooOpa3HbIX

59 [TepBoobpa3znas. Tabmuia mepBooOpa3HBIX

60 WuTerpain, reomerpudeckuii u Gpusnueckuit
CMBICJI UHTErpaja

61 WHTerpai, reoMeTpuyecKuii ¥ GU3NIeCcKHil
CMBICJI HHTErpaja

62 WuTerpai, reomerpudeckuil 1 Gpusnueckui
CMBICII MHTErpaja

63 Brruncnenue nnTerpana no gopmyine
Herorona—Jleiiouuia

64 Brruucnenue unrerpana o gopmyie
Herotona—JleiiOuuia

65 Brrancnenne naTerpana mo popmymne

Hrerorona—JleitOuunia




66

Brruucnenue unrerpana no gopmyie
Hprorona—Jleitonuna

67

CucreMsl TMHEHHBIX YPaBHEHUN

68

CucreMbl TMHEHMHBIX ypaBHEHUH

69

Pemenne npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUI

70

Pemenne npukinaaHbIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUN

71

CucTtemMbl ¥ COBOKYITHOCTH IIEJIBIX,
paloHaNbHBIX, HPPALIMOHATIBHBIX,
MOKa3aTeNbHBIX, JJOrapu(PMUIECKUX
ypaBHEHHI U HEPaBEHCTB

72

CucTtemMbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAJIbHBIX, UPPAILMOHATBHBIX,
MMOKAa3aTeNbHBIX, JIOTapU(HMUYECKIX
YpaBHEHUM U HEPABEHCTB

73

CucreMbl ¥ COBOKYITHOCTH IIEJIBIX,
paloHaIbHbIX, UPPALMOHAIBHBIX,
MIOKa3aTeNIbHBIX, JOrapu(pMUIECKUX
YPaBHEHUI U HEPABEHCTB

74

CucreMbl 1 COBOKYITHOCTH ETIBIX,
palHMOHAIIBHBIX, UPPALMOHATBHBIX,
MMOKAa3aTeNbHBIX, JIOTapU(HMUAYECKIX
YPaBHEHHI U HEPABEHCTB

75

Hcnonb3oBanue rpagukoB GyHKIMHN I
pelleHHs yPaBHEHUN M CUCTEM

76

Hcnonbp3zoBanue rpagukoB GyHKIMHA 115
pelleHusl ypaBHEHUI U CUCTEM




[IpumeHenue ypaBHEHUI, CUCTEM H
HEPaBEHCTB K PEIICHUIO0 MaTEMaTHUECKUX

" 3a/1a4 ¥ 3a]1a4 U3 pa3InyHbIX o0acTei
HayK{ U PEAJIbHON KU3HU

78 Kontponbshas pabora no reme "MHTerpan u
ero npumeHeHusi. Cucremsl ypaBHeHUI "

79 HartypanbsHble u 1enble yncia B 3aa4ax u3
peanbHON KU3HU

80 HatypanbpHble 1 nenble ynciia B 3a1a4ax u3
peabHON KU3HU

81 HatypasipHble 1 11enble uncia B 3a1a4ax u3
peanbHON KU3HU

82 [Tpu3HaKu AEIMMOCTH IEIBIX YHCEI

83 [Ipu3Haky AETMMOCTH 1IENIbIX YUCEIl

84 [Ipu3Haku AeIMMOCTH LEIBIX YUCET

85 [ToBTOpEHue, 00600IIeHNE, CHCTEeMATH3AITUS
3HaHUH. YpaBHEHUS

86 [ToBTOpEHue, 006001IeHNEe, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUS

87 [ToBTOpeHue, 0000IIeHNE, CHCTEMATHU3ALIHS
3HAaHUW. YpaBHEHHUS

88 [ToBTOpenue, 00001IEHNE, CHCTEMATU3AIIHS
3HAaHUW. YpaBHEHUS

89 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHUH. YpaBHEHUS

90 [ToBTOpEHuUe, 00001IeHNEe, CUCTEMATU3AIUS
3HaHUW. YpaBHEHUS

91 [ToBTOpEHuUe, 0600IICHNE, CUCTEMATH3AIUS




3HaHui. HepaBeHcTBa

[ToBTOpEHue, 06001IEHNE, CUCTEMATH3AIIUS

92 - 1
3HaHui. HepaBeHcTBa

93 [ToBTOpEHue, 06001IeHNE, CHCTEMATH3AITHS 1
3HaHuii. HepaBencTea

94 [ToBTOpEeHue, 00600IICHNE, CHCTEMATH3AITUS 1
3HaHui. HepaBencrea

95 [ToBTOpEHue, 0600IIeHHEe, CUCTEMATH3AIUS 1
3HaHui. CucTemMbl ypaBHEHUIN

96 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3ALIHS 1
3HaHUM. CucTEeMbl ypaBHEHHI

97 [ToBTOpeHue, 0600MIeHNE, CHCTEMATH3AIUS 1
3HaHUM. OyHKIIUK

08 [ToBTOpEHue, 00001IEeHNE, CUCTEMATH3AIIUS 1
3HaHuN. OyHKIIUU

99 Wtorosas KoHTpoJibHAs paboTa 1

100 Hrorosas KoHTpoJbHAs paboTa 1
O0o00611eHe, cucTeMaTH3alys 3HaHUH 3a

101 KypcC aJIreOpbl ¥ HadaJl MAaTEMaTHYECKOTO 1
aHamuza 10-11 kmaccoB
O000111eHM e, cUcTEMAaTH3alMs 3HAaHUH 3a

102 Kypc anreOpbl 1 Hayaja MaTeMaTHYECKOTO 1
anamm3a 10-11 kmaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTemaruka: anrebpa v Hauajla MaTeMaTHISCKOTO aHalli3a, TeOMETPHS.
Anrebpa 1 Havana MaremaTudeckoro ananusa, 10-11 knacesl/ Anumos LA,
Konsirun FO.M., TkaueBa M.B. u apyrue, AKiimoHepHOe 00IIECTBO

«M3narenscTBO «IIpocBenienre»

METOIUYECKHUE MATEPHAJIBI JIVIA YYUTEJIA
Metonnueckue pekomenganuu K yaueOuuky II1.A. Anmumona, FO.M. Komndruna
Maremaruka: anredpa u Hadyajga MaTeEMaTUYECKOrO aHAJIN3a, U3/1aTeIbCTBO

"IIpocBemienne”, Mockaa, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET

https://resh.edu.ru/subject/51/10






