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MMOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamMmma yueGHOTO Kypca «Anredpa v Havasa
MaTeMaTHYECKOro aHajin3a» 6a30Boro ypoBHs st ooyyarommuxcest 10 —11 kmaccoB
pa3paboTana Ha ocHOBe DeepaabHOro rocyAapCTBEHHOT0 00pa30BaTEIHLHOIO
CTaHAapTa CPeIHEro o0IIero oopa3zoBaHus, ¢ y4UETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUA, IPEABIBISIEMBIX K MATEMaTUUECKOMY 00pa30BaHUIO, M TPATUITUI
poccuiickoro oopasoBanus. Peanuszanus nporpammsl o0ecriedrBaeT OBJIaieHUue
KJTFOUEBBIMU KOMITETEHIIUSMHU, COCTABJISIOIIMMU OCHOBY JUIsl CAMOPA3BUTHUS U
HENPEPHIBHOTO 00pa30BaHUs, 11EJIOCTHOCTH O0IIEKYIbTYPHOIO, TUYHOCTHOTO U
MO03HABATEIBLHOTO PA3BUTHUS JUYHOCTU 00YUAIOUTUXCSI.

HEJIA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hauana MaTeMaTUYECKOr0 aHAJIN3ay SIBIISETCS OJTHUM U3
HanboJsiee 3HAYMMBIX B TIPOTpaMMe CTapIIEH IIKOJIBI, TOCKOIBKY, C OHOMN
CTOPOHBI, OH 00ECTIeYnBaET MHCTPYMEHTAJIBHYIO 0a3y ISl U3y4eHHUs BCeX
€CTECTBEHHO-HAYUYHBIX KYPCOB, a C Ipyroil CTOPOHBI, POPMHUPYET JTOTUYECKOE U
a0CTpaKTHOE MBIIUICHHE YYaIIUXCsl HA YPOBHE, HEOOXOIUMOM JIJII OCBOCHUS
KypcOB UH(POPMATUKH, 0OIIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH. B pamkax
JTAHHOTO Kypca y4Jaliruecs OBJIaIeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOU
HayKH, KoTopasi GOpMyIupyeT CBOU JOCTUKEHUS B MaTeMaTHUeCcKoi Gopme.

Kypc anreOpb!l 1 Hagam MaTeMaTHYECKOTO aHATN3a 3aKJIaIbIBAET OCHOBY
JUTSI YCTICIITHOT'O OBJIAJICHUS 3aKOHAMH (DPU3UKHU, XUMHUH, OMOJIOTHH, TTOHUMAHUS
OCHOBHBIX TCHJICHIIMIA SKOHOMHUKH W OOIIECTBCHHOW KU3HH, ITO3BOJISET
OpPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BATh WX B MOBCEIHEBHOW KHU3HU. B TOXe BpeMs oBnaieHue
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU MATEMATHIECKUMH KOHCTPYKITASIMH
pPa3BUBAET YMEHHE HAXOJAUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATH HICTHHHOCTD
YTBEPKJEHUS, UCIIOJIb30BaTh 0000IIIEHIE U KOHKPETH3AIIMI0, a0CTparupoBaHue u
aHaJoruo, (OPMHUPYET KPEaTUBHOE M KPUTHUECKOE MbITIeHHe. B xone usyuenus

aJIF€6pBI N HadaJl MaTCMaTHYCCKOI'O aHaJIn3a B CTapmeﬁ IOKOJIC YUaluecsa



MOJTy4arOT HOBBIM OMBIT PEIICHUS] MPUKIIAIHBIX 3a/1a4, CAMOCTOSATEIBLHOTO
NOCTPOEHUSI MAaTEMAaTUYECKUX MOJIeNIEH pealIbHbIX CUTYalluid U MHTEPHpETaluu
NOJYYEHHBIX PEUIEHUM, 3HAKOMATCS C MPUMEpPaMU MaTEMaTUYECKUX
3aKOHOMEPHOCTEMN B IPUPOJIE, HAYKE U B UCKYCCTBE, C BBIAAIOLIIUMUCS
MaTEMaTUYECKUMH OTKPBITHSIMHU U UX aBTOPAMH.

Kypc obnaznaer 3HaUUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIUAIOM, KOTOPBII
peanu3yercs Kak uepe3 yueOHbI MaTepural, ClIoCOOCTBYIOMINN (POPMUPOBAHUIO
HAyYHOT'O MUPOBO33PEHUS, TAK U Yepe3 CeluPpuKy yueOHOM 1eITeTbHOCTH,
TpeOyrolel CaMOCTOATETLHOCTH, aKKYPaTHOCTHU, TTPOIOJKUTEIHHOM
KOHLICHTPALlM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToukun 00yueHus anredpe U HauajiaM MaTeMaTUYeCKOro
aHAJIM3a JISKUT JESATENbHOCTHBIN NPUHIIMI O0yUYEHUS.

CrpykTypa Kypca «AnreOpa 1 Hauyajla MaTEMaTUYECKOTIO aHATU3a»
BKJIIOUAET CIEAYIOIINE COAEPKATEIbHO-METOANYECKHUE JIMHUM: «Hucna u
BBIYHCIICHUSY, «DyHKIIMK U TpaduKmny», «YpaBHEHUS U HepaBEeHCTBa», «Hadana
MaTEMaTUYECKOT 0 aHaIu3a», «MHOXKeCTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPKATENBHO-METOIMYECKHE JIMHUN U3Y4alOTCs Ha MIPOTSKEHUH JIBYX JIET
o0yueHus B CTaplIei 1IKOJe, ECTECTBEHHO JAONOJHSASA APYT APYra U MOCTENEHHO
HACBIIIAsICh HOBBIMM TEMaMU U pa3jaeiiaMu. J[aHHbIM KypcC SIBISETCS
MHTErPaTUBHBIM, TOCKOJIBKY 00bEIMHSET B ce0€ collepKaHue HECKOIbKUX
MaTEeMaTUYECKUX AUCLUMIUIUH: aaredpa, TPUrOHOMETPHS, MaTEMaTUYECKUI aHAIN3,
Teopus MHOXeECTB U Ap. [Io Mepe Toro kak yvaiiuecs oBliaJIeBatOT BCE Oosee
MIMPOKUM MATEMATHYECKUM alnapaToM, y HUX NOCIeN0BaTENbHO (popMupyercs u
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMAaTUUECKYIO MOJIENb PEATBHON
CUTYalllH, IPUMEHATH 3HaHUS, MIOJTYyYEHHBIE B Kypce «Anredpa 1 Hayana
MaTeMaTUYECKOr0 aHaJIN3ay, /Ul PEIICHUsI CAMOCTOSTEIBHO COPMYITUPOBAHHOIM
MaTEMaTUYECKOH 3aJa4M, a 3aTEM UHTEPIIPETUPOBATH ITOJYYEHHBIN pe3yibTaT.

CopeprkaTenbHo-MeTOANYECKas TUHUA «HUKCIIa 1 BBIYMCIICHHS» 3aBEPIIAET

(bOpMI/IpOBaHI/IC HaBBIKOB MCITOJIb30BaHUsA ,ZIGﬁCTBPITGJII)HI)IX YUCCII, KOTOpPOC OBLIO



HA4YaTo B OCHOBHOM 1IKoj€. B cTapiuel mkoie oco0oe BHUMaHUE yIeseTcs
(OpMHUPOBAHUIO MMPOYHBIX BHIYUCIUTEIBHBIX HABBIKOB, BKJIIOUAIOIINUX B €05
UCIIOJIb30BaHUE PA3IMYHBIX (DOPM 3anucCH JEHCTBUTEIBHOIO YUCIIA, YMEHHE
palMOHAJIbHO BBITIOIHATh JEUCTBUSL C HUMH, JI€71aTh MPUKUIKY, OLIEHUBATH
pe3ynbTaT. OOydJaronpecs moaydaroT HABBIKU TPUOTMKEHHBIX BEIYUCIICHUH,
BBITIOJTHEHUS ISHCTBUMN C YHCIIAMH, 3alTUCAHHBIMU B CTaHJIapTHOU (opme,
VICTIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIunusa «YpaBHEHUSI 1 HEPABEHCTBA» PEATU3YETCA HA MPOTSKEHUH BCETO
OoOy4eHHsI B CTapIlei IIKOJIE, TOCKOIBKY B KaXKIOM pa3jiesie MpOorpaMMbl
PEeTyCMOTPEHO PELIEHNE COOTBETCTBYIOIMUX 3a/1ay. OOyJaroninuecs: oBJaJIeBal0T
Pa3JIMYHBIMHA METOJIAMH PELLIECHHUS LENBIX, PALIMOHANBHBIX, UPPALMOHAIbHBIX,
NOKA3aTeJbHBIX, JOrapu(pMUYECKUX U TPUTOHOMETPUUECKUX YPABHEHUI,
HEPABEHCTB U X cUCTeM. [lomydeHHbIE YMEHHS UCIIONIB3YIOTCS IIPU UCCIEN0BAHNN
(yHKIMH ¢ TOMOLIBIO MPOU3BOJHOM, PEIIEHUH NPUKIIAIHbIX 3a/1a4 U 33]1a4 Ha
HaXOXJICHUE HAMOOIBIINX U HAUMEHBIINX 3HaYeHuH GyHKuu. [lanHas
coJieprKaTeNlbHas JTMHMS BKJIIOYAET B ce0sl Takke GOpMUPOBAHUE YMEHUM
BBITIONTHATH Pacu€Thl 1o popmyiaM, MpeoOpa3oBaHUS 1IETbIX, PAIlHOHATBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAK)KE BBIPAKECHHUIA,
coJiep KallluX CTeneHu u jorapudmsl. braronaps uzydenuro anredpandeckoro
Marepuasa MIPOUCXOIUT JaJbHEUIEE PA3BUTHE AIITOPUTMUYECKOTO U
a0CTPaKTHOrO MBIIICHUS YYaluxcs, GOpMHUPYIOTCA HaBBIKU I€TYKTUBHBIX
paccyxJeHui, paboThl ¢ CHMBOJIBHBIMU (POPMaMH, MPEACTABICHHUS
3aKOHOMEPHOCTEMN 1 3aBUCHMOCTEHN B BHJIE PABEHCTB U HEPABEHCTB. Anredpa
npearaet 3G QeKTUBHbIE MHCTPYMEHTHI JJIs1 PELICHUS MPAKTUIECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIVSIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
SI3bIKA HAYKH.

CopeprkaTenbHO-MeToAnYecKas TUHUS «DyHKIMHA U TPAPUKI» TECHO
IIEPEIUIETAETCA ¢ IPYTUMHU JIMHUAMHU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET

IMOCJICAOBATCIIbHOCTE U3YUCHUS MAaTCpUalia. HSY‘ICHI/IG CT€H€HHOﬁ,



M0KAa3aTeIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUYECKHUX (DYHKIIMM, UX CBOMCTB
U TpaUKOB, UCNOIb30BaHNE (DYHKIUH AJIs pEIIeHMs 3374 U3 APYTUX YUYEOHBIX
OPEIMETOB U PEAIbHOM KU3HU TECHO CBSA3aHO KaK C MaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM 6obiIoe BHUMaHKE
ynensiercst pOpMUPOBAaHUIO YMEHHUS BBIpaKaTh (OPMyYIaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BETMYMHAMHU, UCCIIEOBATH MOJYYCHHbIE (PYHKIIMH, CTPOUTH UX
rpaduku. MaTtepuan 3Toi copepKaTeIbHON JTUHUU HAIEJIeH Ha Pa3BUTHE YMEHUN
Y HaBBIKOB, MTO3BOJISIOIINX BBIPAKaTh 3aBUCUMOCTH MEXIY BEIUUYMHAMHU B
paznuyHoi popme: aHATUTHYECKOM, rpadudeckoit u cnoBecHoi. Ero nsyuenue
CIIOCOOCTBYET Pa3BUTHUIO aJITOPUTMUUECKOT O MBIIIJIEHUS, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHIA.

CopepxatenbHas nuHUS «Havana MmaTeMaTHUeCKOro aHaJIn3a MO3BOJISET
CYILLECTBEHHO PACIIUPUTH KPYI KaK MaTEMaTUYECKUX, TaK U IPHUKIAIHBIX 3a7a4,
JOCTYITHBIX 00YYaromUMCs, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTb UCCIIEI0BATh U
CTpouTh Tpaduiku GYHKINMA, OTPEETATh UX HAHOOIBIINE U HANMEHBIITHE
3HAYEHUSI, BBIYUCIATH IUIOIMAIU GUTYp U 00BEMBI Tell, HAXOAUTh CKOPOCTH U
YCKOpPEHHUsI MpoueccoB. JlaHHas copeprkaTenbHas JMHUS OTKPBIBAE€T HOBBIE
BO3MOXHOCTH ITOCTPOCHHS MATEMATHYECKUX MOJEIIENH PEaIbHBIX CUTYaLHMH,
HAXOJKJICHUS] HAWJTYUIIEro pelIeHNs B MPUKIAIHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMHYECKHUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMH MaTEMaTU4YECKOr0 aHaIK13a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOI 0, (POPMaJIbHO-JIOrMYECKOr0 U KPEaTUBHOTO
MBIIIEHUS, POPMHUPOBAHUIO YMEHHUM PACliO3HABATH MPOSIBICHUS 3aKOHOB
MaTEeMaTUKH B HAyKe, TEXHUKE U UCKyccTBe. OOydaroniyecs y3HatoT O
BBLIAIOIINXCA pe3yNbTaTaX, MOJYYEHHBIX B XO/€ Pa3BUTHS MaTEMATHKHU KaK
HAyKH, U UX aBTOpax.

CopeprxaTenbHO-MeTOANYECKas TUHUS «MHOXECTBA U JIOTUKA» B
OCHOBHOM ITOCBSILEHA JJIEMEHTAM TEOPUU MHOKECTB. T€OpETUKO-MHOKECTBEHHBIE
IPEICTABIICHUS IPOHU3BIBAIOT BECh KYPC IIKOIBHOM MATEMATUKH U IIPEJIAraroT

HanbOoce YHI/IBepCEUII)HHﬁ A3BIK, O6T)€I[I/IHHIOIHI/Iﬁ BCC pa3aciibl MAaTCMATHUKHU U eé



NPWIOKCHUH, OHU CBS3BIBAIOT Pa3HBIE MATEMATUIYCCKUE JUCITUILUIMHBI B SIUHOC
nenoe. [loaToMy BaskHO JaTh BO3MOKHOCTh IIKOJIBHUKY ITOHUMATh TEOPETHUKO-
MHOKECTBEHHBIN S3BIK COBPEMEHHOM MaTEeMAaTUKHU M MCTIOIL30BaTh €T0 JIJIs
BBIPKEHUS CBOUX MBICIICH.
B kypce «Anrebpa 1 Hayajla MaTEMaTHYE€CKOr O aHaJIM3a MPUCYTCTBYIOT
TaK)ke OCHOBBI MAaTEMaTUYECKOT'O0 MOJICIIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMHpPOBATh HABBIKK MOCTPOCHUS MOJIENIEH peabHbIX CUTYyaIlui, UCCIEIOBAHUS
ATUX MOJIENEH ¢ MOMOIIBIO anmnapara aareOpbl U MaTeMaTUYECKOro aHajIu3a u
MHTEPIPETAIMY TTOJIYYSHHBIX pe3yabTaToB. Takue 3a1aHus BIUIETCHBI B KaXK/IbIi
U3 pa3Jie’oB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepral Kypca IIUPOKO UCTIONb3YETCS
JUTSI peIIeHUS TIPUKITaIHBIX 3a71a4. [Ipu pemeHnn pealbHbIX MPaKTHYEeCKUX 3a1a4
y4aluecs pa3BUBalOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsl, UCMOJIH30BATh AHAJIOTHUIO, 0000IIaTh U KOHKPETU3UPOBATH
npoosiemy. JlesITenbHOCTh 110 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MTPUKIIATHBIX
3a/1a4 OpraHU3yeTCs B MPOIIeCcCe U3YyUEHHUS BCEX TEM Kypca «Anredpa u Hadasa
MaTEMaTUYECKOTO aHATN3a.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B ydyeOHOM 1utaHe Ha U3ydeHue Kypca anreOpbl U Hadam
MaTEMaTUYECKOT0 aHaIn3a Ha 6a30BOM YpOBHE OTBOJUTCS 2 yaca B Henento B 10

KJacce u 3 yaca B Henento B 11 kiacce, Bcero 3a jiBa rojga ooyuenust — 170 gacos.

COIEP)KAHUE YUYEBHOI'O KYPCA
10 KJIACC
Yucia 1 BBIYMCICHUSA
Panmonanpabie yncia. OOBIKHOBEHHBIE U IECATUYHBIE TPOOH, TIPOIICHTHI,
OECKOHEUHbIE IEPUOUYECKUE APOOU. AprudMeTHUeCcKue onepauu ¢
palMOHAIbHBIMU YUCIIaMH, IPE0OPa30BaHUsI YUNCIOBBIX BhIpakeHuil. [Ipumenenue
Ipo0Oeit ¥ MPOIIEHTOB JIJIsl PEIICHUS MPUKIIATHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacCieit

3HAHUU U PEATbHOMN KU3HU.



JeiicTBuTENbHBIE Yncia. PalmoHaibHble M HpPALIMOHAIIBHBIC YHCIA.
ApudmMernueckre oneparum ¢ 1eUCTBUTENbHBIMU YuciaMu. [IpubnmkEénnbie
BBIYMCIIEHUS, IIPABWJIA OKPYTJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crermiensb ¢ 1ienbiM mokaszateneMm. CtanmpaptHas Gopma 3amucu
JENUCTBUTENBHOTO uncia. Mcnonp3oBanue moaxosiieii (hopMbl 3aIiCH
JNEUCTBUTENIBHBIX YUCEN JUISl PEUIEHHS TPAKTUYECKUX 33724 U MPEICTABICHUS
JIAHHBIX.

Apudmerndyeckuii KOpeHb HATYpaIbHOM CTereHu. [lelicTBus ¢
apuPpMETUIECKUMU KOPHSIMU HATYPaITbHOM CTETICHH.

CuHycC, KOCUHYC Y TAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC,
ApKKOCUHYC, APKTAHI'€HC YMCJIOBOIO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPAZOBAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUECKHUX BbhIpakeHU. OCHOBHBIE
TPUTOHOMETPHUUYECKHE (POPMYIIHIL.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HEPaBEHCTBA.
Meron UHTEpPBAIOB.

Pemmenue nienpix u 1poOHO-pallMOHATFHBIX YPaBHEHUN 1 HEPABEHCTB.

Peuienue nppanimoHanbHbIX YPaBHEHUW U HEPABEHCTB.

Peuienve TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX
3a/1a4 ¥ 3aJa4 U3 Pa3IMuHbIX 00J1aCTel HAYKU U PEAIbHOM KU3HU.

DOyHKUUH U Tpaduku

@Oynk1us, cnocoOs! 3aaanns pyHknuu. ['padux dyraknumn. Bzanmuo
oOpaTHbI€ (DYHKITHH.

OO6macth onpenereHuss 1 MHOKECTBO 3HaueHui PpyHkiuu. Hynu dyHKmm.
[TpomexxyTku 3HaKONMOCTOSIHCTBA. UETHBIEC U HEUETHBIC (DYHKIIHH.

CrernenHas QyHKIUS ¢ HATYypaIbHBIM M LIETBIM MoKa3ateneMm. E€ cBolicTBa

u rpaduk. CBoicTBa U rpaduK KOpHS N-0i CTENEHHU.



Tpuronomerpuueckasi OKpy>KHOCTb, ONPEICIICHUE TPUTOHOMETPUUECKUX
(yHKIMI YUCIIOBOTO apryMEHTA.

Hauana MmaTeMaTH4eCcKOro aHajamn3a

ITocnenoBaTeabHOCTH, CITOCOOBI 3aJaHUs IOCIEI0BATEIHLHOCTEH.
MOHOTOHHBIE TOCIIEA0BATEIBHOCTH.

Apudmernueckast u reomeTpudeckas nmporpeccuu. beckoHeuHo
yObIBaro1as reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH
reoMeTpuueckoi nporpeccun. @opmyia ci0XKHbIX MPOLEHTOB. Mcnonb30BaHue
MIPOrPECCUU JJISl PELIEHUS PEabHbIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHOk€eCTBO, Onepanuu HaJl MHOXKeCcTBaMU. J{narpammel Ditnepa—BeHHa.
[IprmeHeHne TEOPETUKO-MHOKECTBEHHOTO annapara JiJisd ONMUCAHUS PEabHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEUICHUH 3a]1a4 U3 IPYTrUX YUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO.

11 KJIIACC

Yucsa v BBIYUCICHUSA

HarypanbHbie u nienbie uyncina. [Ipu3Haku 1eTMMOCTH LEbIX YHUCEIL.

CrteneHb ¢ pallioOHAJIbHBIM TOKa3aTeneM. CBOMCTBA CTEIECHH.

Jlorapudm uucna. [leciTuunble U HaTypajibHbIE TOrapu(MBbI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeobpazoBaHue BRIPAKECHUH, COIEpKAITUX JIOrapr(MBI.

[IpeobpazoBaHue BRIPAKEHUH, COJIEPKAITUX CTENEHU C PalliOHATILHBIM
MOKA3aTENIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazaTenpHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TUHEHHBIX ypaBHEHUN. Perienne npukiiaHbIxX 3a/1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Cucremsl u COBOKYITHOCTHU pallMOHAJIbHBIX ypaBHCHI/Iﬁ N HCPAaBCHCTB.



IIprMeHeHne ypaBHEHNN, CHCTEM U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3 pa3IMyHbIX 00JacTel HAyKU U peabHON
KU3ZHU.

DOyHKUMM U Tpaduku

Oynkuusa. [lepuoanueckue ¢pynxuu. [IpomMexyTku MOHOTOHHOCTH
dbysakiu. MakcuMmyMbl 1 MUHUMYMBI QyHKITMH. Hanbosbiiee u HauMeHblIee
3HaYeHHe (PYHKIIMU HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIIMN, X CBOMCTBA U Ipa(UKH.

[TokazatenbHas u norapupmuydeckas GyHKIMU, UX CBOUCTBA U rpaduKH.

Hcnonb3oBanue rpagukoB GyHKIUMA 715 peICHUs] ypaBHEHUH U
JIMHENHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIHN 715 UCCIEOBAHUS MTPOLIECCOB U
3aBUCUMOCTEM, KOTOPbI€ BOZHUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX y4eOHbIX
MIPEAMETOB U PEATTbHOM KU3HMU.

Havana maTeMaTH4eCcKOro aHajamu3a

HenpepsiBHble pyHKIMU. MeTo HHTEPBAIOB JUIsl pEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkiuu. ['eomerpudeckuit M GU3MUECKHUI CMBICT
IIPOU3BOIHOM.

[IpousBoaHbIE AIeMEHTAPHBIX PYHKIUNA. DOPMYIIbI HAXOXKACHUS
IPOU3BOIHON CyMMBI, TPOU3BEAEHUS U YACTHOT'O (DYHKIIHIA.

[IpumeHeHue npor3BOIHON K HUCCAEA0BaHUIO (DYHKIIMI HA MOHOTOHHOCTb
U 3KcTpemMyMbl. HaxoxaeHue HauboIbIIero 1 HAMMEHBIIEro 3HaueHust (PyHKIUU
Ha OTpE3KE.

IIprMenenne Npou3BOIHOM JUIsl HAXOKICHHUS HAWITYYIIETO PELICHUS B
IPUKIIAIHBIX 3aJa4ax, I ONPEAEIIEHUs] CKOPOCTH IIPOLIECCa, 3a1aHHOTO
dbopmyoii niu rpaduKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

Wurerpan, ero reomerpuueckuii 1 Gpu3nueckuii cMpici. Beruncnenue

uHTerpana no gpopmyne Herorona—JleliOuuia.



IIJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenune yueOHoro npeamera «MatemaTiuka» JOJKHO 00ecTieYuBaTh
JTOCTH>KEHUE HA YPOBHE CPEAHEr0 00111eT0 00pa30oBaHus CIEAYIOMUX TUYHOCTHBIX,
METaINpEeIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

JIMUHOCTHBLIE PE3YJIbTATBI

JImdHOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPaMMBI YIEOHOTO MIpeaMETa
«MaremMaTuKa» XapaKTepU3yITCS:

I'paxxiaHCcKOE BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO TPAKJAHCKON MO3UIIMK 00YyYaroIerocs Kaxk
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOro 00IECTBA, MIPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBICHUM,
IpOoLIeAYp TPAKIAHCKOro 00111ecTBa (BBIOOPHI, OMPOCHI U MP.), YMEHUEM
B3aUMOJICHCTBOBATh C COIMATBLHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIUSMUA 1 HA3HAYECHHUEM.

[TaTpnoTnueckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKJaHCKOW UJICHTUIHOCTH,
YBaYKEHHUS K MPOIILIOMY U HACTOSLIEMY POCCUICKONW MaTEMATUKH, IEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUHMCKOU
MaTEMAaTUYECKON IIKOJIbI, K MCIIOJIB30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAyKaX,
TEXHOJIOTHUSX, chepax IKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCITUTAHMUSI:

OCO3HAaHUEM JYXOBHBIX LIEHHOCTEW POCCUKUCKOTO HAPOAa,
c(hOopMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, STUUECKOT0 TOBECHUSI,
CBSI3aHHOT'O C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHWEM JIMYHOTO BKJIa/Ia B TIOCTPOCHHUE YCTOWYHUBOTO OYmyIIEro.

DcTeTnuecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOILICHUEM K MUPY, BKIFOUAsl 3CTETUKY MAaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI;

BOCITPUUMYHUBOCTBIO K MATCMATHYCCKHUM ACIICKTaM pPa3JIMYHBIX BUIO0B NCKYCCTBA.



DU3UUECKOE BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3/I0pOBOro U 0€30MacHOro o0pasa KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS
K CBOEMY 37I0POBBIO (3I0POBOE MUTAHNE, COATAHCUPOBAHHBIA PEKUM 3aHATHNA U
OTJIbIXa, PEryisipHast PU3ndecKast aKTUBHOCTH); (U3HIECKOTO
COBEPIIEHCTBOBAHUS, MIPU 3AHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN
NEeATENbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IIEHHOCTHU TPYJO0JIt00US; HHTEPECOM K
paznu4HbIM c(pepaM MpoPecCHOHATIBHON AESITEIIbHOCTH, CBA3aHHBIM C
MaTEeMaTUKON U €€ NPUII0KEHUSIMU, YMEHUEM COBEpUIaTh OCO3ZHAHHBINA BHIOOP
Oynymiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIEC TIJIAHBL;
TOTOBHOCTBIO U CTIIOCOOHOCTBIO K MAaTEMAaTHYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUHU BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEeMaTUYECKON HAIPaBJICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTUUECKOM KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COIMATbHO-?KOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOIHOM U COI[UATbHON
Cpellbl, OCO3HAHHUEM TI00AIBHOTO XapaKTepa dKOJIOTMUeCKUX Mpooiem;
OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUMU JJIs1 PEIIeHUs 3a/1a4 B
00J1aCTH OKPYXkKAIOIIEeH Cpe/ibl, IIIaHUPOBAHUSI TIOCTYIKOB U OIEHKH UX
BO3MOXKHBIX TTOCJIEICTBUM ISl OKpYKaroUel Cpeibl.

[{eHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHPOBAHHOCTBHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, TOHUMaHUEM
MaTEeMaTUYECKON HAyKHU Kak cepbl YeTOBEUECKON ACSTEIIBHOCTH, ITATIOB €€
Pa3BUTHS ¥ 3HAYMMOCTH JIJIs1 Pa3BUTHS LIUBUIIU3AIIUH; OBJIAJICHUEM S3bIKOM

MAaTeMaTUKHA U MaTEMaTUYECKON KyJIbTYpPOU KaK CPEACTBOM ITIO3HAHUS MUPA;



TOTOBHOCTBIO OCYIIECTBIISATH MMPOCKTHYIO M UCCIIEIOBATEIBCKYIO JIEATECILHOCTD
WHAVNBUIYaJTLHO U B TPYIIIIE.
METAINPEIJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOTPAMMBI y4eOHOT0 MpeaMeTa
«MaremaTnkay XapaKTepU3yITCs OBIIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU OCUCTNGUAMU, YHUBEPCATILHBIMU KOMMYHUKAMUBHLIMU
0elcCmeUaMU, YHUBEPCANbHbIMU Pe2YNAMUBHBIMU OeUCTNEUIMU.

1) Vnusepcanvnovle noznasamenvmule oeticmesusi, 06ecnevusaon
Gdopmuposarue 6a308bIX KOZHUMUBHBIX NPOYECCO8 00VUAIOWUXCSL (0CB0EHUe
Memo008 NO3HAHUS OKPYHCAIOUIe20 MUpa,; NpuMeHeHue 102UYEeCKUX,
ucciedosamenbCcKux onepayuil, ymenuil pabomams ¢ ungopmayueti).

ba3oBblie JlornuecKne T1ENCTBUSA:

® BBISIBJIATH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU

MaTEeMaTHIECKUX 00BEKTOB, MMOHATHH, OTHOIICHUH MEXTY TIOHATHSIMHU;

(bopMyITHpOBaTH ONIPENeICHNUS MTOHATHH; YCTaHABINBATh CYIECTBECHHBIN

MpU3HAK KIacCU(UKAINKI, OCHOBAHUS JIsl 000OIIEHUS U CPAaBHEHUS,

KPUTEPHUH MPOBOJIMMOTO aHAJIN34,

® BOCIPUHUMATH, (POPMYITHUPOBATH U PEOOPA30BHIBATH
CYXIIEHUS: YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U
o0III1Ee; YCIOBHBIE,

® BBISIBJISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H H
npoTUBOpeYrs B paKTax, JTaHHBIX, HAOTIOICHUSAX U YTBEPKICHUSIX;

npeajaraTh KpUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U

MIPOTUBOPEUNH;

® JieJaTh BBIBOJIBI C MCTIIOJb30BAHUEM 3aKOHOB JIOTHUKH,
JNEAYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUeHHH 110
aHAJIOTUH;

® TPOBOAWTH CAMOCTOSTEIBHO JIOKA3aTEIbCTBA MATEMATHYCCKUX

YTBEPKJEeHUN (IpsIMbIE U OT MPOTUBHOTI'0), BEICTPAUBATh APTYMEHTAIINIO,



MPUBOUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH COOCTBEHHBIE
CYXKJICHHS Y BBIBOJIBI;

e BBIOMpATH COCOO penieHus: yueOHOH 3a/1auu (CpaBHUBATh
HECKOJIbKO BAPUAHTOB pPElICHUs, BRIOUpAaTh HAaMOOJee MOAXO SN C
Y4ETOM CaMOCTOSITEIbHO BBIJACIICHHBIX KPUTEPUER).

bazoBrie ncciieqoBaTenbCKUe IEHCTBUA

® 1CIOJIb30BAaTh BOMPOCHI KaK UCCIIEIOBATEIIbCKUM MUHCTPYMEHT
MO3HAHUS; (POPMYITUPOBATH BOIIPOCHI, PUKCHPYIOIIHE IPOTHUBOPEUHE,
pooOsieMy, yCTaHABIMBATh UCKOMOE U TaHHOE, (POPMUPOBATH THITOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

® [IPOBOJUTH CAMOCTOSITEIHLHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT,
HCCJICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYECKOTO
00BEKTa, SIBJICHUSI, TIPOIIECCA, BBISBJICHUIO 3aBUCUMOCTEH MEXTY
00BbEKTaMH, SBJICHUSMHU, ITPOIECCAMMU;

® CaMOCTOSTEILHO (OPMYJIUPOBATH OOOOIICHHUS U BHIBOJIBI 10
pe3yabpTaTaM NpoBeIEHHOTO HAOIIOICHUSI, KCCIICIOBAHUS, OIIEHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IIEHUIA;

® TIPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCaA, a TAKKE
BBIJIBUTaTh MPE/IOI0KEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabota ¢ undopmanuei:

® BBIIBIATH ACPUIUTH HH(DOPMAILINK, JaHHBIX, HEOOXOIUMBIX
JUUIs OTBETA HA BOIIPOC U JJIs PEIICHUS 3a]1auu;

e BEIOMpPATh HH(DOPMALIMIO U3 UCTOUHUKOB PA3JIMUHBIX TUIIOB,
aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM MPEACTABICHHUS;

® CTPYKTypHUpOBaTh MH(GOPMAILIUIO, TPEACTABIATh €€ B
pasnTuYHBIX (GOpMax, WILTIOCTPUPOBATh Tpaduuecky;

® OIICHMBATHh HAIEKHOCTH MHPOPMAIIHH IT0 CAMOCTOSTEITHLHO

c(OpMYITHUPOBAHHBIM KPUTEPUSIM.



2) Vuueepcanvhvie KOMMYyHUKaGmMu@Hble Oelicmeus, 0becneuusarom
chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUAIOUJUXCHL.

Oo6muienue:

® BOCIPUHUMATH U (OPMYJIUPOBATH CY>KJECHUSI B COOTBETCTBUM C
YCIIOBHUSIMU U LIETIIMU OOILEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 110
XOJy pelIeHUs 3a/1a4i, KOMMEHTUPOBAThH MOTYyYEHHBIN pe3ysIbTaT;

® B X0JI¢ OOCYXKICHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY
o0CyXI1aeMOi TEMBI, MPOOJIEMBI, pEITIaeMO 3aa91, BRICKA3bIBATh UJICH,
HalIEJICHHbIE Ha MMOWCK PEIICHUS; COMTOCTABIISTh CBOU CYKIEHUS C
CYXIEHUSIMU JPYTUX YYACTHUKOB AUAJIOTa, OOHAPYKUBATh Pa3Indne U
CXOZCTBO MO3UIIHI; B KOPPEKTHOU (hopme GopMyIHpOBaTh pa3HOIIaCus,
CBOM BO3PAKEHUS;

® TMPEJCTABIATH PE3YJbTATHI PEIICHUS 3a7a4l, SKCTIEPUMEHTA,
UCCJIEIOBAaHUS, IPOEKTA; CAMOCTOSITENIbHO BIOUpaTh (hopmat
BBICTYIIJICHUS C YUETOM 3aJ]1ay MPE3EHTALMU U OCOOCHHOCTEN ayIUTOPHH.
CoTpyaHHUUYECTBO:

® TIOHMMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOU U
WHJMBUIYaJbHOU PAa0OTHI MPHU PEIICHUN YUEOHBIX 3a/1a4; MPUHUMATH 11EJb
COBMECTHOM JI€ATEIbHOCTH, INIAHUPOBATh OPTAHU3ALUIO COBMECTHOM
paboThl, pacipenesiTh BUIbI paboT, 10roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yJbTat paboThl; 0000IaTh MHEHUS HECKOJIBKHX JIFOJICH;

® yJacTBOBATh B IPYIIOBBIX (hopMax padOTHI (00CYKIEHUS,
00OMEH MHEHHUIA, «MO3TOBBIC IITYPMbI» U UHBIE); BBHITIOIHITH CBOIO YaCTh
paboThl ¥ KOOPAMHUPOBATH CBOM JICHCTBUS C APYTHUMH YJICHAMHU KOMaH/IbI,
OLICHUBATh KaYeCTBO CBOETO BKJIAJa B OOLIUI MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHUS.
3) Vuueepcanvnvie pezyniamushbvle oelicmsus, obecneuusarom

qbopmupoecmue CMbBICIIO6bIX YCMAHOBOK U HCUSHEHHBLIX HABLIKOB IUHHOCMU.



Camoopranuzanus:
COCTaBJISITh IUIAaH, aJITOPUTM pEIICHUS 3a]]auu, BEIOUPATh CIIOCO0 peIIeHus
C Y4€TOM UMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATHh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
UH(pOpMAIUH.
CaMOKOHTPOJIb:
® BJIAJICTh HaBBIKAMH MO3HABATEIHHON pedIeKCHH KaK OCO3HAHUS
COBEpIIAEMBIX JIEHCTBUN U MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIPOIecca U
pe3ynbTaTa peuieHus MaTeMaTUYeCKOH 3a1a4H;
® TMPEIBUETh TPYAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTh MPHU
pEIlIeHUH 3a/1a41, BHOCUTh KOPPEKTUBBI B ICSITEILHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
® OIIEHMBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBUSAM,
OOBSCHATH MPUYMHBI JOCTHKCHUS WM HEAOCTHIKCHHUS PE3YIbTaTOB
JeATeNIbHOCTU, HAXOAUTh OIIHMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.
MNPEJMETHBIE PE3YJIBTATDI
OcBoeHue yueOHOro Kypca «Anredpa v Hayajia MaTeMaTU4ECKOro
aHaJIM3a» Ha YPOBHE CpeaHero o0miero o0pa3oBaHus T0OJKHO 00eCIeynBaTh
JOCTIKEHUE CIEAYIONMINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB:
10 KJTACC
Yuciia 1 BBIYUCTICHUSA
OmnepupoBath MNOHATUSAMHU: PAllMOHAIBHOE U ACHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JECATUYHAsS APOOb, MPOLICHTHI.
BrinonusaTes apudmernyeckue onepaiuu ¢ palioHalIbHbIMU U
NEUCTBUTEIHHBIMU YUCIAMHU.
BrImonHaTh puOIMKEHABIC BEIYUCIICHUS, UCITONIB3YS TIPaBHIIa

OKpYTJICHU:A, ACIATh HPUKUAKY U OLICHKY pE3yJibTaTa BBIUNCJICHUH.



OnepupoBath MOHATUSMU: CTEIIEHD C LIEIbIM IMOKA3aTeNeM; CTaHAapTHas
(dopMa 3ammcH 1eUCTBUTENBHOIO YUCIa, KOPEHb HATYypaIbHOM CTENEHH;
UCIOJIb30BaTh NOAXOIAIIYIO (DOPMY 3alIMCH AEUCTBUTENIBHBIX YUCEN JJI PELICHUS
NPaKTUYECKUX 3aJ]1a4y U MPEACTABICHUS IaHHbIX.

OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJIBHOIO
yTJia; UCIIOJIb30BATh 3alUCh MTPOU3BOJIBHOIO yria uepe3 oOpaTHbIe
TPUTOHOMETPUYECKUE PYHKIUH.

YpaBHeHUs M HEpaBeHCTBA

OnepupoBaTh MOHATUSIMU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO; LIEIIOE,
palrOHAJIbHOE, UPPALMOHATIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BrinonHaTh npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUM U pellaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BrinonHaTh npeoOpa3oBaHus LENbIX, PALUOHAIBHBIX U HPPALMOHAIbHBIX
BBIPaKEHUH U pelIaTh OCHOBHBIE TUIIBI IENbIX, PAIIMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHSTh ypaBHEHHUS U HEPABEHCTBA ISl PELICHUS] MAaTEMAaTHUYECKUX
3a/1a4 ¥ 3aj7]a4 U3 Pa3IMYHbIX 00J1acTel HAYKW U PeaTbHOM KU3HU.

MonenupoBarh peajgbHble CUTYallUU Ha SI3bIKE alireOpbl, COCTABISATh
BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA MO YCIOBHIO 3a]1a4M, UCCIIE0BATh
OCTPOEHHBIE MOJENIN C UCIIOJIb30BAHMEM alllapaTa ajreopsbl.

DyHKIUHN U TPaPUKHU

OnepupoBath NOHATUAMHU: PYHKIMS, CIOCOOBI 3aAaHUs PYHKIHH, 00J1aCTh
OTIpeICIICHHSI 1 MHOYKECTBO 3HaueHU (QyHKImH, rpaduk (yHKIHH, B3AUMHO
oOpaTHbI€ (DYHKITHH.

OneprpoBaTh MOHATUAMM: YETHOCTh U HEUETHOCTh (DYHKIIUU, HYJIN
(YHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 715 pellIeHUs YpaBHEHUH.



Crtpoutb 1 yuTaTh rpaUKu JUHEMHON (QYHKIIMH, KBAIPATUYHON (PYHKIIUH,
CTENEHHOM (PYHKIIMU C LIeJIbIM MTOKa3aTeIeM.

Hcnonb3oBaThk rpaduku GyHKIMNA 151 UCCIIEOBAHUS MTPOLIECCOB U
3aBHCHMOCTEH NP PEIICHUH 3a/1a4 U3 IPYTHX y4eOHBIX MPEIMETOB U pealbHON
KU3HU; BBIpAXKATh (POPMyIaMH 3aBUCUMOCTH MEXy BETUIMHAMH.

Havasia MaTeMaTH4eCKOro aHaJIM3a

OneprpoBaTh MOHATUIAMM: I1OCIIEOBATENLHOCTD, apu(pMeTHIeCcKas u
reOMETPUYECKasi IPOrPECCUM.

OneprpoBaTh NOHATUAMU: OECKOHEYHO YOBIBAIOIAsl FEOMETpUYECKast
nporpeccusi, cymma 0€CKOHEYHO yOBIBarOIIEH FeOMETPUUYECKON IPOrpeCcCui.

3aiaBaTh NOCIEA0BATENLHOCTH PA3IMUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOKWCTBA NOCIENOBATENBHOCTEN U IPOTPECCUN IS
pEILIeHMs peajbHbIX 3a/1a4 MPUKIAJHOIO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh MOHATUAMU: MHOXKECTBO, ONIEPALMU HAJl MHOXKECTBAMHU.

M cronp30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar Juisl ONUCaHUS
peasbHBIX MPOLECCOB U SBJICHUM, TP PEIICHUH 3a]a4 U3 IPYTUX yUeOHbIX
IPEIMETOB.

OnepupoBaTh NOHATUSAMHU: OIIPEIEICHNE, TEOPEMA, CIIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucia 1 BIYMCICHUS

OnepupoBatTh NOHATUSAMHU: HATYPAJTBHOE, LIENI0E YUCIIO; UCIOJIb30BATh
OPU3HAKH JIETUMOCTH LIEJIbIX YUCEI, PA3JI0KEHHUE YUCIIA HA IPOCThIE MHOXKHUTEIN
JUTSL pELIEHUs 3aa4.

OnepupoBaTh MOHATUEM: CTENEHB C PALIMOHAIBHBIM IOKA3aTEIEM.

OneprpoBaTh MOHATUAMMU: Jorapum yucia, AecATUYHbIE U HATYpaJbHbIE
jorapuMsbl.

YpaBHeHUs M HEpaBeHCTBA



[TpuMeHATh CBOMCTBA CTETIEHU /ISl IPEeoOpa30BaHUS BBIPAKCHHUIA,
OIIepUPOBAThH MOHATUSIMU: TTOKa3aTEIbHOE YPaBHEHNE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI TTOKA3aTEIbHBIX YPABHEHHI U HEPABEHCTB.

BeimonusaTs npeoOpa3zoBaHus BRIPpAXKEHUN, COAEPKAIIMX JIOrapuMbl;
OIEpPUPOBATH MOHATUSIMU: JIOTapu(PMUIECKOE YPABHEHHE U HEPABEHCTBO; PELIaTh
OCHOBHBI€ TUIIBI JOTapU(PMUUECKUX YPABHEHUHN U HEPABEHCTB.

Haxoauts pemienus npocTeinx TpPUroHOMETPUUECKUX HEPABEHCTB.

OnepupoBath MOHSATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUN U €€ pelieHue;
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH /JIs1 PEIICHUS] MPAKTHUECKUX 3a/1a4.

HaxonuTe penienust npocTeHIMX CUCTEM U COBOKYITHOCTEN
palMoHATbHBIX YPaBHEHUN U HEPABEHCTB.

MopaenupoBath peanbHbIE CUTYaIlH Ha S3bIKE aNreOphl, COCTABIIATh
BBIPAXKCHHSI, YpaBHEHHS, HEPABEHCTBA U CHCTEMBI 110 YCIOBHIO 33724,
UCCIIEZIOBATh MMOCTPOCHHBIE MOEIHU C UCIIOIh30BAHUEM alllapara aareopsol.

DOyHKUMH U Tpaduku

OneprpoBaTh MOHATUAMHU: IEPUOIUYECKAsT (PYHKIIHS, TIPOMEKYTKH
MOHOTOHHOCTH (DYHKITUH, TOYKU IKCTpeMyMa (HYHKIIMH, HAaUOOJIbIee U
HalMeHblllee 3HaYeHUsI (PYHKIIMU HA IPOMEXKYTKE; UCIOIB30BaTh UX JUIS
uccienoBanus PyHKINM, 3aJJaHHONU rpapuKOM.

OmnepupoBaTh MOHATHAMHE: TPaQUKU TTOKa3aTENbHOM, JorapupMuIecKkoil u
TPUTOHOMETPUYECKUX (PYHKIINIA; N300paxaTh UX Ha KOOPIAUHATHON TUIOCKOCTH U
UCTIOIBH30BaTh JJISl PELICHUs YpaBHEHHI U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOMN MNIOCKOCTH T'pa(UKU JTHHEHHBIX
YPaBHEHUH U UCIIOJIb30BATh UX JIJISl PEIICHHUS CUCTEMbI TMHEHHBIX YpaBHEHUH.

Hcnonp3oBath rpaduku GyHKIUN A UCCIEI0BAHUS IIPOLIECCOB U

3aBHUCUMOCTEH U3 IPYrUX y4eOHbBIX TUCIUILIMH.

HavaJjia MaTeMaTH4Ye€CKOro aHAJIN3a



OnepupoBath MOHATUSAMU: HETIPEPbIBHAS (QYHKIUS; POU3BOIHAS
(YHKIMU; UCTIONB30BATh FTEOMETPUUYECKUN U (DU3UUECKUI CMBICIT TPOU3BOAHON
JUISL pELICHUS 3a1a4.

Haxoautb npou3BoHbIC 2IEMEHTAPHBIX (PYHKIINHA, BEIYUCIISTD
POU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh NPOU3BOAHYIO JUISL HCCIENOBAaHUS (DYHKIIMU HA
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATH PE3YJIbTaThl HCCIAEAOBAHUS K
HOCTPOEHUIO I'paUKOB.

Hcronp30BaTh NPOU3BOIHYIO JUISl HAXO0XKICHUS HAWIIYUILETO PELICHUS B
IPUKIAJHBIX, B TOM YUCIIE COUUAIBHO-DKOHOMUYECKHUX, 3aa4ax.

OmnepupoBath NOHATUSAMHU: IEPBOOOpA3HAS U UHTETPaJl; IOHUMATh
reOMETPUYECKU U (PU3NUECKUI CMBICI HHTErpaa.

HaxonuTe nepBooOpa3Hble 3J1eMEHTApHBIX (DYHKLIHIA; BBIYUCIIATH HHTETpal
no (popmyne Herotona—Jleitouuia.

Pemate npukiasHble 3a/1a4i, B TOM YUCIIE COLUATBHO-3KOHOMUYECKOTO U

(1)I/IBI/II-IGCKOFO XapakTepa, CpcaCTBaMu MAaTCMAaTHYCCKOI'O aHaJIN34a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosuvecTBO 4acos JJIeKTPOHH
HaumenoBanue
ble (uudposbIe)
pa3aesioB U TeM B Konrtpoa IIpakTny
n/n o0pa3oBare/IbHbIC
NnporpamMmabl cero bHbIE PadOTHI eckne padoTbl
pecypchbl
MHoxecTBa
bubnnoreka
palMOHANIbHBIX U
HOK
NEUCTBUTENBHBIX YUCET. 1
14 https://m.edsoo0.ru/15
PanyonanbHble ypaBHEHUS U
68aba3
HEpPaBEHCTBA
5 bubnmoreka
OyHKIMU U TpaQuKu.
HOK
CrerieHb ¢ 1EIbIM 6
https://m.edso0.ru/15
MoKa3aTresaemM
68aba3
ApudmMernyueckuii . bubnuoreka
KOpPEHb N—OM CTENEeHHU. 18 HOK



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

WppanmonanbHbie

YPaBHEHUS U HEPABEHCTBA

https://m.edsoo.ru/15

68aba3

DopMyJibl

4| Tpuronomerpuu.TpuroHomer

bubnunoreka

1IOK

22 https://m.edsoo.ru/15
pUYECKHUE YpaBHEHUS
68aba3
bubnuoreka
c ITocnenoBarenbHOCTH HOK
U IIPOTrPECCHU https://m.edsoo.ru/15
68aba3
bubnuoreka
[ToBTOpEeHue,
[HOK
6 0000menne, cucTeMaTH3aus
https://m.edsoo.ru/15
3HAaHUU
68aba3
OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KosmuecTBo yacos JIEKTPOHHBI
HaumenoBanue
e (undposbie)
pa3aesioB U TeM Be Konrtpoanb IIpakTuye
n/n oOpa3oBaTe/ibHbIE
NMporpaMmabl ero HbIe PadoThI CKHe padoThbI
pecypchbl
Crenens C
palroHaIbHBIM
MOKa3aTeJIEM. bubnunoreka
[Toka3zarenpHas 5 [HOK
1 1
byHKIHS. https://m.edsoo.ru/f11
[Toka3aTenbHbIe cdafd
YpaBHEHUS U
HEpPaBEHCTBA
Jlorapudmuyeck
bubnuoreka
ast QyHKLIHSL.
HOK
Jlorapudmudeckue 12

YPaBHEHUS U

HEpPaBEHCTBA

https://m.edsoo.ru/f11

c4afd



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

Tpuronomerpny

bubnunoreka
eckre (PyHKIINN U uX
HOK
rpadukmu. 9
https://m.edsoo.ru/f11
Tpuronomerpuyeckue
cdafd
HEpPABEHCTBA
bubnuoreka
[TponsBogHas.
HOK
[Ipumenenue 24
https://m.edsoo.ru/f11
MPOU3BOJHOU
cdafd
bubnuoreka
WNurterpain u ero 9 HOK
PUMEHEHUS https://m.edsoo.ru/f11
cdafd
bubmmoreka
CucremMbl 1 HOK
ypaBHCHHI https://m.edsoo.ru/f11
cdafd
Harypanbhsbie u 6 bubnuoreka

OeJabIC YUCiia

11(0)¢



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

https://m.edsoo.ru/f11
c4afd

IToBTOpEHME, bubnuoreka
00001IEHNE, HOK
CHCTeMaTH3aIus 10 https://m.edsoo.ru/f11
3HAHUH cdafd

OBIIEE KOJIMYECTBO

YACOB I10 [TPOI'PAMME

102



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN MPOI'PAMMBI

10 KUIACC
Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThI
NPOBEPsSIEMOro | OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM MPOIrPAMMBI
pe3yJbTara cpeaHero oomero o0pa3zoBaHus
1 Uucna v BBIUUCIEHUA
OnepupoBaTh MOHATUSAMHU: PAlMOHAIBHOE U
1.1 JEUCTBUTENHHOE YMCII0, OOBIKHOBEHHAS M IECATUYHAS
IpoOb, MPOIIEHTHI
Lo BrinonHaTh apudmMeTnueckue onepanum ¢
' paMOHAIBHBIMU U JEHCTBUTENBHBIMH YUCIAMU
BeImonHATh MpUOIMKEHHBIE BEIYUCIICHUS,
1.3 UCIIOJIb3YS MPABUIIA OKPYTJIEHUS, JelaTh MPUKUIKY U
OLICHKY PE3y/bTaTa BHIYUCICHUN
OnepupoBaTh MOHATHUIMU: CTENIEHD C LIEIBIM
noKasarejieM, CTaHAapTHas Gpopma 3anucu
L4 JNENUCTBUTEIBHOTO YUCIIA, KOPEHb HATYPAIBHOU CTEIIEHU;
' UCTOIb30BaTh NOAXOASILYIO (OPMY 3aITUCH
JNEUCTBUTENBHBIX YUCET JJIsl PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTABIICHHS TaHHBIX
OnepupoBath MNOHATUSAMU: CUHYC, KOCUHYC U
Le TaHI€HC MTPOU3BOJIBHOTO YIJIa; UCIIOIb30BaTh 3AIUCh
' IIPOU3BOJIBHOTO YIJIa Yepe3 OOpaTHbIe
TPUTOHOMETpUUYECKHE (PYHKITUU
2 YpaBHEHUS 1 HEPABEHCTBA




2.1

OnepupoBaTh MOHATUIMU: TOKIAECTBO, YPABHEHHUE,
HEPABEHCTBO, LIEJI0E, PALIMOHAIIbHOE, NPPALMOHAIBHOE
YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE

ypaBHEHUE

2.2

Brinonusars npeodpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKEHUN U pPellIaTh

TPUTOHOMETPUUYECKUE YPABHEHHUS

2.3

Brimonuath npeoOpa3oBaHus ENbIX,
paLMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUMN U PELIATh
OCHOBHBIE THUIIbI LEJIbIX, PALMOHAJIBHBIX U

UppalMOHANBHBIX YPABHEHUI 1 HEPABEHCTB

2.4

HpHMCHﬂTL YPaBHCHHA U HCPABCHCTBA IJIA
pEeICHUA MAaTCMATUYCCKUX 3a/1a1 U 3aaa4 U3 Pa3JIMYHbIX

o0yactell HAYKH U peaibHOM KU3HU

2.5

MO)ICJ'II/IPOBaTB PCaJIbHBIC CUTyalluHu Ha A3BIKC
aJ'IFC6pBI, COCTaBJISITb BBIPAKCHHA, YPABHCHUA,
HCPaBCHCTBA I10 YCJIOBHIO 3aJla4u, UCCIICA0OBATh
IMOCTPOCHHBIC MOACIIN C MCITOJIb30OBAHUCM allriapara

anreOpsl

OyHKIMK U TpaduKU

3.1

OnepupoBath NOHATUAMHU: PYHKIHUS, CIIOCOOBI
3ajaHusl QYHKIMHU, 00J1aCTh ONPEEIeHUS U MHOXKECTBO
3HauYeHUU PyHKIMH, rpaduK QYHKIIUU, B3AUMHO OOpaTHBIE

byHKITIH

3.2

OnepupoBaTh MOHATUSMU: YETHOCTh U HEUETHOCTD
byHKIIMY, HYTU QYHKIMH, TPOMEXKYTKH

3HAKOITIOCTOSHCTBA




Hcnonb3oBaTh rpaduku GyHKIHUMA 715 pelIeHus

3.3 .
ypaBHEHUI
Ctpoutb 1 yuTaTh rpa@UKU TUHEHHON QYHKIIUH,
3.4 KBaJpPaTUIHON (PYHKIIUM, CTETICHHON ()YHKIIUU C LIETBIM
nokasarenem
Hcnonws3oBate rpaduku GyHKINN A
35 MCCJIEI0OBaHUs IPOLECCOB U 3aBUCUMOCTEN NIPU PELIEHUU
' 3a/1a4y U3 JPYruX y4eOHBIX MPEAMETOB U PEATbHON KU3HH,
BBIpAXKaTh (POpMyTIaMU 3aBUCUMOCTH MEX]y BETHUMHAMHU
4 Hayana maremarnueckoro aHanuza
41 OnepupoBaTh MOHATUSAMH: MTOCJIEI0BATEIBHOCTD,
' apudmMernyeckas 1 reOMETpUIECKasi MPOrpeccuu
OnepupoBatTh NOHATUAMU: OECKOHEUHO
4.2 yObIBarolas reoMeTpuyeckast Iporpeccus, CyMma
0ECKOHEUHO yObIBAIOILIEH FEOMETPUYECKON TPOrPECCUH
3amaBaTh MOCIENOBATENLHOCTH PA3TMUYHBIMU
4.3
crocobamu
Hcnonp3oBaTh CBOMCTBA MOCJICIOBATEILHOCTEH U
4.4 IIPOTPECCHI ISl PELIEHUS PEaIbHBIX 3a]1a4 ITPUKIIATHOTO
XapakTepa
3) MHoO)ecTBa U JIOTUKa
- OnepupoBaTh MOHATUSMU: MHOXKECTBO, OIlEpalluu
' HaJ MHO>KECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN
5.2 ammapar JijIsl OMMCAaHUs PeabHBIX MPOIIECCOB U SIBJICHUM,

IpU pEIICHUH 3374 U3 APYTUX y4eOHBIX MPEIMETOB




- OnepupoBaTh NOHIATUAMU: ONPEICIICHUE, TEOPEMA,
' CJIEACTBUE, JOKA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMble npeIMeTHbIE Pe3yJIbTAThI
IPOBEPSIEMOr0 | OCBOCHHUS OCHOBHOM 00pa30BaTe/IbHOM MPOIrPaAMMBbI
pe3yJbTara cpeaHero oomero oopazoBaHust
1 Yuca v BBIYUCICHUS
OnepupoBaTh MOHATHIMU: HATYPaIbHOE, LIEN0E
11 YHUCI0; UCTI0JIB30BATh MPU3HAKU ACIIMMOCTH LENBIX YUCEN,
' Pa3JI0KEHUE YKCIIa HA TPOCTHIE MHOKHUTENU JJISl PEICHUS
3aaa4
Lo OrniepupoBaTh MOHATHEM: CTEIIEHb C
' palMOHAJIbHBIM [MOKAa3aTelIeM
13 OniepupoBaTh MOHATHIMU: JIOTapudM yuca,
' JECATUYHBIC U HATypaJIbHBIE JIOrapu(MbI
2 VYpaBHEHUS U HEPABEHCTBA
IIpuMeHATH CBOMCTBA CTEIICHU JIS
’1 npeoOpa3oBaHus BRIPAKEHHUH, OIEPUPOBATH OHITUSIMU:
' MOKA3aTeIbHOE YPAaBHEHNE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABECHCTB
BrimonuaTs nmpeoOpa3oBaHus BRIPAKEHUH,
COJIeprKAINX JIOTapU(PMbI; ONIEPUPOBATH MOHSATHUSIMHU:
2.2 norapu(MHUYECKOe YpaBHEHUE U HEPABEHCTBO; peliaTh
OCHOBHBIE TUIIBI TOTapu(MUUECKUX YPAaBHEHUHN U
HEPaBEHCTB




2.3

Haxonuts pemenust npocTenmmnx

TPUTOHOMCTPHYCCKUX HCPABCHCTB

2.4

OnepupoBaTh NOHATUSAMU: CUCTEMA JTUHEUHBIX
YPAaBHEHUU U €€ PEIIEHUE; UCTI0JIb30BATh CUCTEMY

JIMHEWHBIX YPAaBHEHUH JIJIS PEMIEHUS IPAKTUYECKUX 3a7a4

2.5

Haxonuts pemenust npocTEeUInX CUCTEM U

COBOKYIHOCTEW pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MopnenupoBars peaibHbIE CUTYAIIMU Ha S3BIKE
anredpbl, COCTABIIATH BBIPAKEHUS], YPABHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJ1a4H, UCCIEN0BATh
ITIOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHNUEM arnapara

anreopbl

®OyHKIUU U rpaduKu

3.1

OmnepupoBarh MOHATUAMU: TIEPUOTUIECKAS
(yHKLIMS, TPOMEXYTKH MOHOTOHHOCTH (DYHKITUH, TOUKU
sKcTpemyMa QYHKITUU, HAUOOJBITICe U HAUMEHBIIIEe
3Ha4YeHUs1 QYHKIMU Ha IPOMEXKYTKE; UCTIOJIb30BaTh UX JIJIs

uccliieoBaHus PyHKIMH, 3aJaHHON TpaduKoM

3.2

OnepupoBath MOHATUAMU: TpaPuKU
MOKa3aTeNbHOM, JIOrapu(pMUIECKON 1
TPUTOHOMETPHUYECKUX (DYHKIIHIL; n300pakaTh X HA
KOOpPAMHATHOM TUIOCKOCTH U UCIIOJIb30BATh JJIs1 PELIEHUS

YpPaBHEHUHN U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPJIMHATHOM TIOCKOCTH
rpauKy TMHEHHBIX YPABHEHUM U UCTIOIB30BATh UX JJIS

pELIEHUS CUCTEMBI JIMHENHBIX YPaBHEHUN




3.4

Hcnonb3oBaTh rpaduku GyHKIANA 1715
HCCJIEI0BAHUS IPOLECCOB U 3aBUCHUMOCTEN U3 IPYruX

yLIe6HI>IX AUCIUITIINH

Hauvana MmaTemMaTn4yeckoro aHajiusa

4.1

OmneprpoBaTh MOHIATHIMH: HETIPEPbIBHAS (QYHKIHS,
MPOM3BOHAS (PYHKIIMH; UCIIOJIb30BATh TE€OMETPUUYCCKUN U

(bu3MUeCKuil CMBICT MPOU3BOTHOM /I PEIICHHS 33729

4.2

HaxoauTe mpou3BOAHbBIE JIEMEHTAPHBIX (PYHKITUH,
BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IIPOU3BEICHMS,

4acTHOr0 (PyHKIUH

4.3

Hcnonp3oBaTh IIPOU3BOAHYIO IJIA UCCIICTOBAHUA
(1)YHKI_II/IH Ha MOHOTOHHOCTb U OKCTPEMYMBI, IIPUMCHATDH

pE3yNbTaThl UCCIENOBAHMS K TTIOCTPOCHUIO TPaUKOB

4.4

Hcnonb30BaTh MPOU3BOIHYIO AJIS1 HAXOKICHUS
HAWIY4lIEro PEMICHUs B MPUKIAIHBIX, B TOM YHCIIE

COIIMAJIBHO-DKOHOMMWYCCKHX, 3aJa4dax

4.5

OnepupoBaTh MOHATUSMHU: IEPBOOOpaA3HAS U
UHTErpaj; TOHUMATh T€OMETPUUECKUN U (PU3UYECKHI

CMBICJI UHTCTpalia

4.6

Haxoauts nepBooOpa3HbIe 3JIEeMEHTAPHBIX
(yHKIUH, BBIYUCIATH UHTErpall o popmysie HproToHa —

JleriOHUIAa

4.7

Pemrate IMPUKIAJHBIC 3ad49U1, B TOM YHUCIIC
COIIMAJIBHO-OKOHOMHUYCCKOI'O (1)I/I?>I/I"IeCKOFO XapakTepa,

cpeacTBaMu MaTEMATHICCKOT'O aHaJIn3a




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KUIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUS

Yucia 1 BBIYUCICHUS

1.1

Parmmonanbhbie yncia. OOBIKHOBEHHBIE U AECATUYHBIE
JpOOU, TIPOIEHTHI, 0ECKOHECUHBIC TIEPUOTHICCKIE TPOOH.
ApudmMernueckre oneparum ¢ panuoHaATbHBIMHA YUCITaAMH,
npeo0pa3oBaHus YUCIOBBIX BeIpaxkeHuil. [Ipumenenne npodei
Y TIPOLIEHTOB JJIS PEIICHUS MPUKIIAIHBIX 33724 U3 Pa3InYHBIX

OTpaciiel 3HaHUM U PEATbHOU KU3HU

1.2

JleficTBUTENBbHBIC YKCia. PaluoHaabHbIC U
UppaloHaIbHbIE YKclia. ApuPMETUYECKUE ONEPAIU C
JEUCTBUTENBHBIMU YuciaMu. [IpubamkEHHbIE BEIYUCIICHUS,
[paBUJIa OKPYIJICHUS, IPUKUAKA U OLICHKA PE3ybTaTa

BBIYUCIICHUN

1.3

Crenens ¢ niensiM okazateneM. CtanaaptHas opma
3allliCHU JEUCTBUTEIbHOr0 Yynciaa. Mcronap3oBaHue moaxoasiein
(hopMBI 3aMUCH IEUCTBUTEIBHBIX YUCEI JIJISl pEIICHUs

MPAaKTHYCCKHUX 3aaa4 U NPpCACTABICHUA JaHHbBIX

1.4

ApudmMernyecknii KOpeHb HATYPaJIbHON CTEIIEHHU.
JleiicTBus ¢ apudMeTHIECKUMH KOPHIMH HATypaJIbHOU

CTCIICHHU

1.5

CuHYyC, KOCUHYC U TaHI'€HC YHCJIOBOI'O apryMEHTA.

ApKCHHYC, apKKOCUHYC, APKTAHI'€HC YMCIIOBOTO apryMEHTa

YpaBHEHHS 1 HEPABEHCTBA




2.1

ToxaecTBa U TOKIECTBEHHbIE TPEOOpa30BaHuUs

[IpeoOpazoBaHre TPUTOHOMETPUYECKUX BHIPAKCHHI.

2 OcCHOBHBIE TPUTOHOMETPHUUECKUE (POPMYIIbI
23 YpaBHeHHe, KOpeHb ypaBHeHUs1. HepaBeHCTBO,
' pelleHre HEpaBeHCTBa. MeTo/1 HHTEPBAJIOB
Y Pemenue nenbix 1 1poOHO-paIIMOHATIEHBIX YPaBHEHUH
' Y HEPABEHCTB
2.5 Perenne nppaimoHanbHBIX ypaBHEHUI 1 HEPABEHCTB
2.6 Pelienrie TpUroHOMETPUUYECKUX YPABHEHHI
[IpumeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO
2.7 | wmaTemMaTHYeCcKHUX 3aJ7a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTell HayKu
Y pEaIbHOM KU3HU
3 OyHKIMYU U TpaduKu
31 OyHKIMSA, criocoObl 3aaanus pyHkuuu. ['padux
. ¢bynkuuu. BzaumHo obparubie GyHKIUN
O6unacTp ornpeneneHust 1 MHOKECTBO 3HAaUCHUN
3.2 dysaknun. Hynu dyskmum. [IpomexyTku 3HaKOMIOCTOSTHCTBA.
Uérnble 1 HeUETHBIC QYHKINU
CreneHHast yHKIMSI ¢ HATYPAIbHBIM H LIETBIM
3.3 mokazarenem. E€ coiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHSI N-Oi CTENEHU
34 Tpuronomerpuueckasi OKpy>KHOCTb, OIIPE/ICIICHHUE
' TPUTOHOMETPUUYECKHUX (DYHKIIMI YUCIIOBOTO apryMeHTa
4 Hauana Mmarematuueckoro anaimsa
i1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

nociienoBarenbHOCTE. MOHOTOHHEIE TOCIIEN0BATEILHOCTH




4.2

Apudmernyeckas u TeOMETpPUUECKas MPOrPECCUMU.
beckoneuno yOwiBatomas reomerpuyeckas nporpeccusi. Cymma
0ECKOHEUHO yOBIBAIOIIEH TEOMETPUUECKON TTPOTPECCHH.
dopmyna CI0KHBIX NPOLEHTOB. Vcronb30BaHue nporpeccuu

AL pCIICHUA pCAJIBHBIX 3a1d4 IIPUKIIAAHOIO XapaKTepa

MHokecTBa 1 JOoTHKa

5.1

MHO0k€eCTBO, OIepaly HaJl MHOXKECTBAMH.
Huarpammel Diiniepa — Benna. [IpumeHnenne TeopeTuko-
MHOECTBEHHOTO alapara Jjisl ONUCAaHUs pPeaJbHbIX
MIPOLIECCOB U SIBJIICHUI, IIPH PELLICHUH 3a]1a4 U3 IPYTUX

y4eOHBIX MPEAMETOB

5.2

OHpCI{CJ’IeHI/IC, TCOPEMA, CIICACTBUC, JOKA3aTCILCTBO

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Yucna ¥ BBIYUCIIEHUA

1.1

Harypanbnbie u nensle uncia. [Ipuznaku genumoctu

OCJIBbIX YHCCII

1.2

Crenens ¢ palMoHaIbHBIM NOKa3aTenemM. CBOMCTBa

CTCIICHHU

1.3

Jlorapudm uncna. JleciTuaHbIe U HATypaIbHbIC

sorapuMsbI

YpaBHEHMs U HEPABEHCTBA

[Ipeobpa3oBaHre BhIpaKEHHM, COIEPKAIITNX JOTapu(MBI

2.2

[IpeoOpazoBanue BoIpakeHH, COAEPKAITUX CTETICHU C

paduOHAJIBHBIM ITOKA3aTCJICM




2.3

[IprMepb! TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [TokazaTenbHble ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudpmuyeckue ypaBHEHUSI 1 HEPABEHCTBA
’ 6 Cuctembl IMHEMHBIX YpaBHEHH. Perenne npukiiaaHbix
' 3a7a4 C IMIOMOIIBI0 CUCTEMBI JIUHEVUHBIX YPaBHEHHUIN
)7 CucTeMbl M COBOKYITHOCTH PAIlMOHANILHBIX YPaBHEHUH U
' HEPaBEHCTB
[IpumeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K
2.8 | pelIeHHI0 MaTeMaTHYSCKUX 3a7ad M 3aJ71a4 U3 Pa3IMIHbIX
o0racTeil HayKH M peaabHOU KU3HU
3 ®OyHKIMHU U rpaduKu
Oyukius. [lepuognueckue pynkuun. [IpomexyTku
3.1 wmonoToHHOCTH (PyHKIMU. MaKCUMyMbl 1 MUHUMYMBI (DYHKIIWU.
HauGonbiiee n HauMeHbIIee 3HaYeHNE QYHKIIMN HA TTPOMEKYTKE
3.2 Tpuronomerpuyeckue PyHKIIMH, UX CBOMNCTBA U TpaduKu
33 [TokazarenbHas u morapudmudeckast GyHKINU, UX
. CBOICTBA U TpaduKu
34 Ucnonb3oBanue rpa@ukoB GyHKIMM 7151 peleHus
' YPaBHEHUN U JIMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKINNA IS UCCIICOBAHUS
3.5 TpoIEecCcOB U 3aBUCUMOCTEH, KOTOPhIE BOZHUKAIOT MPHU PELICHUH
3a/1a4y U3 JPYruX y4eOHBIX MPEAMETOB U pPeaTbHOM KU3HU
4 Hayana marematnueckoro aHaauza
i1 HemnpepriBabie ¢hyHKIMu. MeTom HHTEPBAIOB s
' pEIIeHHs] HEPaBEHCTB
45 [IpousBonnas ¢pyukimu. ['eomerpudeckuii U puznueckuii

CMBICJI TTPOU3BOTHOMN




[IpousBoaHbIE AeMEHTapHBIX PYHKIMN. DOPMYIIbI

4.3 | HaxOXIEHUS MPOU3BOIHOW CYMMBI, IPOU3BEACHHS H YACTHOTO
byHKIUI
[IpuMeHeHne TPOU3BOTHON K HCCIICIOBAHUIO (DYHKIIUMA
4.4| Ha MOHOTOHHOCTH U 3KCTpeMyMbl. Haxoxxnenne Hauboapiero u
HaWMEHbBIIIEro 3HaueHus1 PYHKIIUU HA OTPE3Ke
[IpuMeHeHne pOrU3BOTHOMN JIJISI HAXOXKICHUS
4.5 HaWIydllero peuieHys B MPUKIIAIHBIX 3a7a4ax, ISl ONpeaeIeHUs
CKOPOCTH TIpoliecca, 3aIaHHOTO0 (hOPMYIIOi MK TpaPUKOM
4.6 [TepBooOpa3znas. Tabmauia nepBooOpa3HbIX
47 HuTerpan, ero reomerpudeckuii 1 GU3HUECKUIl CMBICT.

Brruncnenne nnrerpana mo ¢gopmyine Hetorona — Jleitouuia




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJBLHON
ITPOT'PAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHMUAA

Kon IIpoBepsieMble TPeOOBAHUA K MPEAMETHBIM
NPoBePsSIEMOro | Ppe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTe/IbHOM

TpeOOBAHUSA NMPOrpamMMbl CpeHero 0061ero oopa3oBaHus

Brnanenue meTonaMu 10Ka3aTenbCTB, alrOpUTMaMu
pelieHus 3a1a4; yMeHue (GopMyaupoBaTh U ONEepUpoOBaTh
NOHSTUSIMU: ONPEIEIIeHIE, aKCUOMa, TEOpeEMa, CIIEACTBUE,
CBOWCTBO, MPU3HAK, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
(bopMyTUPOBKH; MPUMEHSTH UX; YMEHHE (DOPMYITHPOBATH
00paTHOE U MPOTUBOMOJIOKHOE YTBEPKACHHUE, TPUBOTUTH
IpPUMEPHI U KOHTPIIPUMEPHI, UCIOIB30BaTh METO/]
MaTeMaTUYECKON UHIYKIMH; POBOINUTH JOKa3aTeIbHbIC
paccyX/IeHus IPU PEIIeHNH 3a]a4, OLIEHUBATh
1 JIOTHYECKYIO MPaBUILHOCTh PACCYXK/ICHUI; YMEHUE
OIEPUPOBATH MOHATUSIMU: MHOYKECTBO, ITOJIMHOXKECTBO,
orepalyy HaJl MHOKECTBAMH; YMEHHUE UCTIOIb30BATh
TEOPETHUKO-MHOXKECTBEHHBIN anmapar JJIsl OMHUCAHUS
peabHBIX TPOIECCOB U SBICHUI U MPH PEIICHUH 3a/1a4, B
TOM YHCIIE U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE
OIepUpOBaTh NOHATHIMU: Tpad, CBI3HBIN rpad, AepeBo,
LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a7aBaTh U OMHICHIBATh
rpadbl pa3TUYHBIMU CITIOCOOAMHU; UCTIONH30BATh IPaQbI

IIPY PELICHUU 3a/1a4

YMeHue onepupoBaTh MOHATHSAMU: HATYPalIbHOE
2 4HCJIO, LEJIO€ YHUCIIO, CTEIIEHD C LIEIbIM OKA3aTEeNIEM,

KOPEHb HATYPaJIbHOW CTEIEHH, CTEIEHb C PAllMOHAIBHBIM




MOKa3aTeeM, CTENEeHb C ACHCTBUTEIIbHBIM MOKa3aTelIeM,
norapudM Yuciia, CHHYC, KOCHHYC U TAHTCHC
IIPOU3BOJIBLHOIO YKCIIA, OCTATOK MO MOIYJIIO,
palrOHAIbHOE YUCII0, UPPALMOHATIEHOE YUCIIO,
MHOKECTBA HATYpaJIbHbIX, EJbIX, PAIIMOHATBHBIX,
NENCTBUTENBHBIX YUCEI; YMEHHUE UCTIOJIb30BaTh MPU3HAKU
JIEJIMMOCTH, HAaUMEHBIITHI OOIIUH NEINTEIb U
HaMMeEHbIIIee o0lee KpaTHoe, alroput™ EBkina npu
pelieHny 3a1a4; 3HaKOMCTBO C Pa3JIMUYHbIMU
MO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS, YMEHUE
BBITIOIHSTh BBIUMCIICHUE 3HAYECHUN U IPE0Opa30BaAHUS
BBIPKEHHI CO CTETNICHSIMU U Jiorapudmamu,
npeodpa3zoBaHus APOOHO-PAIMOHAIBHBIX BHIPAKECHUH;
YMEHHE ONEPUPOBAThH MOHATUSIMU: MOCIEI0BATEIbHOCTbD,
apu@MeTniecKas mporpeccusi, reoMeTpruiecKas
nporpeccusi, 0eCKOHEYHO yObIBAIOIIasi TeOMETpHUecKas
POrpeccus; yMEHHUE 3aJ1aBaTh MOCJIEI0BATEIIbHOCTH, B
TOM YHCJIE C TTOMOIIBIO PEKYPPEHTHBIX (POPMYIT; yMEHHUE
OMEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YUCIIO,
CONPSIKEHHBIE KOMILJIEKCHBIE YKCIIa, MOJIYJIb M apTyMEHT
KOMITJIEKCHOT'O YHCIIa, (popma 3armicu KOMITIEKCHBIX YHCETT
(reomeTpuyecKasi, TPUrOHOMETpUYECKas U
anredpanyeckas); yMETb MPOU3BOIUTH apU(PMETHIECKIE
JENUCTBUS C KOMIUIEKCHBIMU YUCJIAMU; IPUBOJIUTh
IpUMEPBI KCTIOJIB30BAHMS KOMIUIEKCHBIX YHCEIT;
ONEpPUPOBATH MOHATUAMMU: MaTpuIla 2x2 u 3x3,
ONpENIENUTENb MATPHULIBI, TEOMETPUUYECKHUI CMBICIT

OIPCACINUTCIIA




YMeHue onepupoBaTh NOHITUSMU: PAllMOHATBHBIE,
vppaloHaibHbIE, TOKA3aTEIbHbIE, CTENICHHBIE,
norapuMUYecKre, TPUTOHOMETPUUYECKHUE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATH
MOHSITHSIMU: TOXKJIECTBO, TOXKIECTBEHHOE MPE0Opa3oBaHueE,
YpaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHUN U
HEPaBEHCTB, PABHOCUJILHOCTh YPaBHEHU M, HEPABEHCTB U
CHUCTEM; YMEHHE PelllaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBI C MTOMOIIBIO PA3JIMYHBIX TPUEMOB; pelIaTh
YpaBHEHMUSI, HEPABEHCTBA U CUCTEMBI C MAPAMETPOM;
MIPUMEHSITh YPaBHEHHUSI, HEPABEHCTBA, UX CUCTEMBI JJIs
pelieHrs MaTeMaTUYECKUX 3a/1ay U 3a/1a4 U3 Pa3IndHbIX

o0JacTeil HayKu M peajbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: QYHKITHS,
4ETHOCTHh (PYHKIIMH, IEPUOANIHOCTH (DYHKIINH,
OTPaHUYEHHOCTH (YHKIIUN, MOHOTOHHOCTh (DYHKITUH,
AKCTpEMYM (PYHKLMHU, HAUOOJbIIEE U HANMEHbBIIIEE
3HaYCHHS (PYHKIIMH HA IPOMEXKYTKE, HEMPEPHIBHAS
(GyHKIHS, aCHMOTOTHI rpaduka GyHKIUH, IepBasi U BTOpas
MIPOU3BOIHAS YHKITMHU, TEOMETPUUECKUN U (pr3ndecKuit
CMBICIT TPOU3BOIHOM, IEPBOOOPA3HAsI, ONPEACIEHHBIN
UHTETpaJl; yMEHHE HaXOAUTh aCUMIITOTHI rpaduKa
(YHKIMH; YMEHHE BBIYUCIIATH IPOU3BOIHBIE CYMMBI,
IPOU3BEIECHUS, YACTHOIO U KOMIIO3ULIMH (DYHKIINH,
HaXOJUTh YPAaBHEHHE KacaTeNbHOU K rpaduKy QyHKINH;
yMEHHUE HAXOAUTh MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE UCTIOb30BATh MPOU3BOJHYIO ISl HCCIECAOBAHUS

(GYyHKIHA, HAXOAUTh HAUOOJBIINE U HAUMEHBIIINE




3HauY€HUA (PYHKIMI; CTPOUTH I'papKi MHOTOUWIEHOB C
HCITOJIb30BAaHUEM amapara MaTeMaTHYECKOr0 aHAJIN3a;
OPUMEHATH IPOU3BOIHYIO ISl HAXO0XKACHUS HAWITYYILIETO
pELIEHNS B IPUKJIAIHBIX, B TOM YHCJIE COL[UAIBHO-
HKOHOMUYECKHUX U (PU3NUYECKUX 33/1a4aX; HAXOJUTh
IUIOIA U U 00bEMBI PUIyp C IOMOIIbIO UHTETpaa;
OPUBOJIUTH MPUMEPHI MATEMATUYECKOT'0 MOACIIUPOBAHUS C

NOMOLIBI0 T PepeHIInaTbHBIX YpaBHEHUN

YMeHne oneprupoBaTh MOHITHIMU: TpapuK
dbynKIMK, oOpaTHas GYHKIUS, KOMITO3HUIHS (YHKITUH,
nuHelHas QyHKIM, KBaJpaTUdHas QyHKITUS,
panyoHanbHas QpyHKIMA, CTeNeHHas QyHKUus,
TPUTOHOMETPUYECKUE (PYHKIINH, OOpaTHBIE
TPUTOHOMETPUYECKUE PYHKITUH, IOKa3aTeIbHas 1
norapupmuyeckas PyHKIMU; yMEHUE CTPOUTH rpaduKu
M3YYEHHBIX (PYHKIIHA, BHITOIHATH MPE0Opa30oBaHUs
rpa@ukoB (yHKLHIA, UCIIONB30BATh IPAPUKU IS
M3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, PU PEHICHUN
3a/1a4 U3 JIPYruX y4eOHbIX MPEIMETOB U 3a/1a4 U3
peanbHOM KU3HU; BhIpaXKaTh (OpMyJIaMU 3aBUCUMOCTH
MEX]ly BETMYMHAMU; UCIIOJIb30BaTh CBOICTBA U Irpauku
(GYHKIMIA U1s1 pellieHrs] ypaBHEHUH, HEPABEHCTB U 3a71a4 ¢
napaMeTpaMu; U300paxkaThb Ha KOOPIMHATHON IUNIOCKOCTH
MHOYKECTBA PEUICHUH ypaBHEHUI, HEPABEHCTB U UX

CHUCTEM

YMmenue peaTtb TCKCTOBBLIC 3a1a491 PA3HbIX THIIOB
(B TOM YMCJIC HA IIPOLUCHTLI, 101N U 9aCTH, HAa JIBHKCHUC,

paboTy, CTOUMOCTH TOBApOB U YCIIYT, HAJIOTH, 3a/1a4H U3




00J1acTH yIpaBJIeHUsI JIMYHBIMUA U CEMENHBIMU
(buHAHCAMU); COCTABIISITH BRIPAXKEHUSI, YPABHCHHSI,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a1a4U,
VICCIIEIOBATH MOJYYEHHOE PELICHUE U OLICHUBATh
PaBAONOA00HOCTh PE3yIbTATOB; YMEHHE MOJIEIHUPOBATh
peanbHbIE CUTYyalluH HA SI3bIKE MATEMATHKU; COCTABIISITh
BBIPAYKCHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIJIOBHIO 3aJ]a4M, UCCIIEN0BATh TOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM alllapara ajireopbl, UHTEPIPETUPOBATh

ITOJIyYEHHBINA PE3yJIbTaT

YMeHue onepupoBaTh NOHATUAMU: CPEAHEE
apupMeTHIecKoe, MeJInana, HanboJbIIee U HAMMEHbIIIEe
3HAYEHHUs, pa3max, JUCIIEPCHs], CTAaHIAPTHOE OTKIOHEHHUE
YKICJIOBOr0 HA0Opa; yMEHUE U3BJIEKaTh, MHTEPIIPETUPOBATD
uHGOpMAIIHIO, TPECTABICHHYIO B Ta0IMIIaX, HA
auarpaMmmax, rpadukax, OTpa)karollylo CBOMCTBA
peanbHBIX MPOLECCOB U SIBJICHUN; IPEICTABIATH
“HGOPMAIIUIO ¢ TOMOIIBIO TAOJIHIl U JUarpamm;
HCCIIE0BATh CTATUCTUYECKHUE TaHHBIE, B TOM YHUCIIE C
MPUMEHEHHEM T'pauUeCKUX METOJIOB U 3JIEKTPOHHBIX
CPEACTB; rpaMueCKH UCCIEI0BaTh COBMECTHBIE
HAOJIIOICHUS C TIOMOIIIBIO AUarpaMM PacCEUBaHUA U

JIMHENHOW perpeccuu

YMeHue onepupoBaTh NOHATUAMU: CIIyYaHBIN
OIIBIT U CIIy4ailHOE COOBITHE, BEPOATHOCTD CIYy4alHOI O
COOBITHS; YMEHHUE BBIUUCISATH BEPOSITHOCTD C
MCIOJIb30BaHUEM IpadUueCKIX METOJI0B; IPUMEHSThH

(hOpMYJIbI CITOKEHHUS M YMHOXKCHHS BEPOSTHOCTCH,




(opMyI1y MOJIHOM BeposITHOCTH, (hopmyny bepryim,
KOMOWHATOpHBIE (aKThl U (POPMYIIBI;, OIECHUBATH
BEPOSITHOCTU PEAJbHBIX COOBITUI; YMEHUE ONEPUPOBATH
HNOHATUSMU: CITy4ailHasi BETMUMHA, paclpeieieHUe
BEPOSTHOCTEN, MAaTEMAaTUYECKOE OXKUJJaHUE, TUCTIEPCUs U
CTaHJapTHOE OTKJIOHEHUE CIIy4ailHOUM BEJIMYMHBI,
(GyHKIMH pacTpeaesieHns U TNIOTHOCTH paBHOMEPHOTO,
MOKa3aTENbHOTO M HOPMAaJbHOTO paclpe/elieHnii; yMEeHHE
VICIIOJIb30BATh CBOMCTBA U3YUYEHHBIX PACIPEACICHUN IS
pelIeHus 3a71a4; 3HAKOMCTBO C MIOHSATUSMU: 3aKOH
OOJBIINX YUCEII, METOJIbI BHIOOPOUHBIX HCCIEIOBAHUM;
YMEHHE MPUBOIUTH PUMEPHI IPOSBICHHS 3aKOHA
OOJIBIINX YUCEN B MPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUAMU: COUETAHUE,
NepPEeCTaHOBKA, YUCIIO COYETAHHM, YHCIIO NMEPECTAHOBOK;
6unoMm HproToHa; yMeHUE MPUMEHATh KOMOMHATOPHbBIE
(dakThl U pacCcyXKIeHUs IS PEelICHUs 3a]a9; OIICHUBATh
BEPOSTHOCTU PEATbHBIX COOBITHUI; COCTABIIATH
BEPOSITHOCTHYIO MOJIENb U MHTEPIIPETHPOBATH

ITOJIyYEHHBIN PE3yJIbTaT

YMmeHue onepupoBaTh NOHATUIMHU: TOUKA, MPAMas,
IJIOCKOCTh, MTPOCTPAHCTBO, OTPE3OK, JIyY, BETUUYNHA YTJa,
IUIOCKWN yTOJI, IBYTPAHHBIN yTOJI, TPEXTPAHHBIN YT OJI,
CKpELIMBAIOLIKECS NPSIMbIE, TAPAILIETBHOCTD U
NEePIEHANKYIAPHOCTD MPSAMBIX U INIOCKOCTEM, YrOJ MEXIY
MPSIMBIMH, YTOJI MEXAY MPSIMON U TNIOCKOCTBIO, YTOJI
MEXYy INIOCKOCTSAMU, PACCTOAHUE OT TOYKH JI0 INIOCKOCTH,

PACCTOSHUE MEXAY MPSMBIMU, PACCTOSHUE MEXKIY




IJTOCKOCTSIMU; YMEHHE UCIIOBb30BATh MPH PEIICHUU 33734
M3y4YeHHBIC (DAKTHI U TEOPEMBI TUTAHUMETPHUH; YMECHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
CTPOUTH MATEMATHUYECKNE MOJIEIH C TOMOIIbIO
F€OMETPUYECKUX MOHATHIA U BEIUYMH, PEIIATh CBA3aHHbIE

C HUMHU IMPAKTHYCCKHC 3ada4U

10

YMeHue onepupoBaTh NOHITUSIMHU: TIOIIA b
burypsi, 006éM GUTYpHI, MHOTOTPAHHUK, PABWIIHLHBIN
MHOT'OTPaHHHK, CEYEHUE MHOTOTPAHHHKA, KYO,
napaJuIeNienurel, mpu3Ma, nupamMuaa, Gurypa u
MOBEPXHOCTH BpAllleHUs, IUIUHAP, KOHYC, map, cdepa,
oAb cepsl, IUIOMIaAb MTOBEPXHOCTU MUPAMUIIBI,
pU3MbI, KOHYCa, HWINHIPA, 00BEM KyOa,
IPSMOYTOJILHOTO Mapajuieienunesa, MupaMu/ibl, TPU3MBI,
IWIMH]Ipa, KOHYca, 11apa, pa3BEPTKa MOBEPXHOCTH,
CeUYEeHUs KOHYCa U [WINHAPA, MapaulelIbHbIe OCU WU
OCHOBAHMIO, CEUCHHE 1Iapa, MJIOCKOCTh, KaCcaroIascs
chepsl, TUINHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTPaHHHKA, N300pakaTh MHOTOTPAaHHUKH, GUTYPHI U
MMOBEPXHOCTH BpalIE€HUs, UX CEYEHUS, B TOM YHUCIIE C
MOMOIIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHUE NPUMEHSTh
CBOMCTBA T€OMETPUYECKUX PUTYP, CAMOCTOSATEIHHO
dbopMynHpoBaTh ONpeeeHUsI U3y4aeMbIX (QUTYP,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX M MpPU3HAKAX
reoMeTpUIecKux (Guryp, 000CHOBBIBATH WM OIPOBEPraTh
UX; yMEHHUE MPOBOAUTH KiIacCUPUKAINIO (PUTYD T10
Pa3JIMYHBIM MPU3HAKAM, BBITIOJIHITH HEOOXOIUMbIE

JOMMOJIHUTCIIBHBIC ITOCTPOCHUA




11

YMeH#e oneprupoBaTh MOHITHIME: IBIKEHUE B
MIPOCTPAHCTBE, MaPAJIICIBHBINA MTEPEHOC, CHMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHue
no106ws1, moJ00HbIe GUTYPHI; YMEHHUE PaCiO3HABATH
paBHBIE U MMOJOOHBIE (PUTYPBHI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCTIOIb30BaTh TCOMETPUUCCKUE
OTHOIIICHUS TIPH PEIICHUH 3a7a4; HaXOAUTh
reoMeTpUYECKre BETMYMHBI (JTTMHA, YTOJ, TUIOIab,
00BEM) MpH pelIeHNH 3aa4 U3 APYTUX y4eOHBIX
MPEIMETOB U U3 PEaTbHOM KU3HU; YMEHHE BHIYUCIISATH
reOMEeTPUYECKUE BEIMYUHBI (AJTMHA, YTOJ, TUIOUIab,
00BEM, IIIOLIAb TOBEPXHOCTHU), UCTIONB3YS N3YUCHHbIE
(opMyJIBl U METO/IBI, B TOM YHCJI€: IJIOIA b TOBEPXHOCTH
MUPaMUJIBI, TPU3MBI, KOHYCA, IIWIWHIPA, TUIOMAb ChEephl;
00BEM Ky0a, MPSMOYTOJIEHOTO MapaJuIeIIeIUIIe/Ia,
UpaMUJIbI, TPU3MEI, IWIHHIPA, KOHYCA, Iapa; yMEeHUe

HAXOJHUTh OTHOLIEHHE 00BbEMOB MOJOOHBIX QUTYD

12

YMeHHe OneprupoBaTh NOHIATUAMHU: IPSIMOYTOJIbHAS
CUCTEMA KOOPAMHAT, BEKTOP, KOOPANHATHI TOUKH,
KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YMCJI0, PA3JIOKEHUE BEKTOPA 110 Oa3ucy,
CKAJIIPHOE NIPOU3BEAECHUE, BEKTOPHOE IIPOU3BEIEHUE, YOl
MEXy BEKTOPaMH; YMEHUE UCIIOIb30BaTh BEKTOPHBIN U
KOOPJAMHATHBIN METOJ I PELICHUSA I€OMETPUYCCKUX

3a/1a4 U 3a7a4 APYrux y4eOHbIX MPEIMETOB

13

YMeHnue BEIOMpATh MOAXOASIINN METOT JJIS
pellIeHus 3a/]a4i; TOHUMAaHUE 3HAYMMOCTH MaTEMaTUKH B

U3Y4YCHHUH MPUPOJIHBIX U OOIIECTBEHHBIX MPOIIECCOB U




SIBJICHUI; YMEHHUE PACIIO3HABATH MPOSBICHUE 3aKOHOB
MAaTEMATHKH B UCKYCCTBE, YMEHUE TPUBOIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUN POCCUICKON U MUPOBOU

MaTeMaTU4YECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEPXAHMNS, IIPOBEPAEMbIX
HA ETD 10 MATEMATHUKE

IIpoBepsieMblil 3JIEMEHT COAEPKAHUS

Kopn
1 Yucia 1 BRIYUCTICHUSA
11 Harypanbnbie u nensie yucia. [lpuznaku genumoctu
' LEJIBIX YHCEeT
Lo Pammonanpubie unciaa. OOBIKHOBEHHBIC U ICCSITHYHbBIC
' IpOoOH, IIPOIICHTHI, 0ECKOHEYHBIC IIEPHUOIUIECKUE APOOH
ApudmMernyeckuii KOpeHb HaTypaJIbHOM CTEIEHHU.
1.3 JleiicTBus ¢ apu(pMETUUECKUMU KOPHSAMU HATypajbHON
CTENEeHU
L4 Crenenb ¢ nenbiM nokasarenem. CteneHs ¢
' palroHaJIbHBIM MoKa3aTeneM. CBOMCTBA CTENEHU
Le CuHyc, KOCUHYC M TAaHT€HC YHUCIIOBOTO apTyMEHTA.
' ApKCHUHYC, apKKOCUHYC, apKTaHT€HC YHCJIOBOI'0 apTyMEHTa
16 Jlorapudwm uncna. JleciTuaabie U HATypaIbHbIC
' sorapuMsI
JeiicTBuTenbHbIC YnCia. ApudmeTuieckre onepanuu
L7 C ACMCTBUTENIbHBIMU UncliaMU. [IpuOnmkEHHbIE BEIUUCIICHUS,
' MpaBuiia OKPYTJICHUS, IPUKUJIKA U OIIEHKA pe3yJbTara
BBIYMCIICHUHN
1.8 [IpeobpazoBaHue BhIpAKCHUI
1.9 KommekcHeie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 [enbie u ApoOHO-paIIMOHANBHBIC YPABHEHUS




2.2

HppannonanbHble ypaBHEHHUS

2.3 TpuroHoMerpruueckue ypaBHECHUS
2.4 [TokazarenbHble U JIorapuMUUECKUE YPaBHEHHUS
2.5 [{enpie u ApoOHO-paIMOHAIbHBIC HEPABEHCTBA
2.6 HppanmonanbHbie HEpaBEeHCTBA
2.7 [TokazarenbHbIE U Torapu@MUUECKIe HEPAaBEHCTBA
2.8 TpuroHoMerpruyeckue HepaBeHCTBa
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMeTpamMu
Marpuiia CUCTEMBbI JIMHENHBIX YPABHECHUU.
211
OnpenenuTenb MaTPULIbI
3 Oynkuuu u rpadpuku
®OyHkIMs, criocoosl 3ananus QyHkiuu. ['paduk
3.1 dbyukiuu. Bzaumuao obpatabie PyHKInU. YETHRIE M HEUETHBIC
¢bynkuuu. [lepuonnueckue GyHKIMM
O6unacTp ornpeneneHusi © MHOXKECTBO 3HAUCHUN
¢bynkun. Hynu ¢pyakiuu. [IpoMexxyTku 3HaKOMOCTOSIHCTBA.
3.2 [IpoMexyTKH MOHOTOHHOCTH (yHKIIUUA. MaKCUMyMBI 1
MUHUMYMbI QyHKIIMH. Hanbosbiiee 1 HauMeHblee 3HaueHue
(GyYHKIIUY HA TPOMEKYTKE
CrenenHast QyHKIMS ¢ HATYpPaJIbHBIM H LIETBIM
3.3 noka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpadukx
KOpHSI N-0i CTENEHU
Tpuronomerpudeckue PyHKIIMH, UX CBOMCTBA U
3.4
rpaduku
35 [TokazarenbHas u norapupmMuyeckast GyHKIUHU, UX

CBOMCTBA U TpaduKu




Touku pa3zpbiBa. ACUMITOTHI I'papUKOB (YHKLIUMA.

30 CaoticTBa (PyHKIMH, HEPEPHIBHBIX HA OTPE3KE
37 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS

' MOCJIEN0BATENBHOCTEN
28 Apudmernueckas U TeOMETPUUIECKask TPOTPECCUH.

' dopmyia CI0KHBIX MPOLIEHTOB
4 Hauana Mmarematuueckoro anaimsa
41 [TpousBoanas pyukuuu. [IpousBonnsie

. AIIEMEHTAPHBIX (PYHKIUI

[IpumeHeHune Nponu3BOAHOU K UCCIIETOBAHUIO
4.2 GbyHKIUNA HA MOHOTOHHOCTH M 9KCTpeMyMbl. Haxoxnenue
HanOOJBIIEr0 U HAMMEHBIIEr0 3HaUeHUs (PYHKIIUU Ha OTpEe3Ke
4.3 [TepBooOpa3znas. MuTerpan
3) MHoecTBa U JIOTUKa
MHo3kecTBO, onepaluy HaJl MHOKECTBaAMHU.
5.1
Huarpammel Dinepa — BeHna

5.2 Jloruka
6 BepoarHocTh U cTaTUCTHKA
6.1 OnucarenbHasi CTAaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTopuka
7 I'eomerpus
7.1 durypsl Ha TWIOCKOCTH
7.2 [IpsiMbIe 1 MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKH
7.4 Tena 1 NOBEPXHOCTH BPAILLICHUS




7.5

Koopaunate! 1 BEKTOpBI




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O NTPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
VYueOnuk «AnreOpa u Hayana aHanuza 10 knace» ba3zoBbiii u yriyOnEéHHbIN
ypoBHH. MockBa «lIpocsemenue» 2017r.
VYyebnuk «Anrebpa u Havyana aHanusa 11 kmacey ba3oBblii 1 yriyOn€HHBIM
ypoBHHU. MockBa «IIpocemenue» 2018r.
METOANYECKHUE MATEPHUAJIBI JISA YYUTEJISA u
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

1.Bcs snemenrapnas marematuka: CpeqHsas MaTeMaTUYECKasi MHTEPHET-IIKOJIA
(http://www.bymath.net)

2.3amauu 1Mo reoMeTpun: HH(HOPMAIIMOHHO-TIOUCKOBAsI CUCTEMA
(http://zadachi.mccme.ru)

3.MareMaTrKka B IOMOIIb IIKOJILHUKY U CTYACHTY (TECTHI 110 MaTeMaTuke online)
(http://www.mathtest.ru)

4 Maremaruka. [lIkona. bynymee. Caiit yunurens matematuku A.B. [1leBkuHa
(http://www.shevkin.ru)

5.MaremaTuyeckoe oOpa3zoBaHue: Mpoluioe U HacTosee. UHTepHeT-0nbinoTeka
o MeToauKe npenogaBanus marematuku (http:// www.mathedu.ru/)

6.Caiit anemeHTapHoi MaremMatuku Jmurpus ['ymuna
(http://www.mathnet.spb.ru)

7.0durnmansupiii nHbGOpMarmonasiid mopran EI'D (http://www.ege.edu.ru/)
8.Omumnuazsl. [Inapranka EI'D nmo maTematuke: BApyaHThI, pEIICHUS
(http://shpargalkaege.ru/)

9.Poccuiickas cTpaHuIla MEKIyYHAPOIHOI0O MaTEMAaTHUYECKOTO KOHKypca

«Kenrypy» (http://mathkang.ru/)



http://mathkang.ru/

10.®ectuBanb negarorndeckux uaeh «OTKPBITHIN YpOK» (TIpenoiaBaHue
matematuku) (http://festival.lseptember.ru/arti cles/subjects/1)

11.Caiit Anekcanapa AnekcanapoBuya Jlapuna (MaTeMaTuka, perneTuTop)
(http://alexlarin.net/)

12.Caiir yuurens mareMatuku Enenbl MuxaiinoBHel CaBYEHKO
(http://lesavchen.ucoz.ru/)

13.CaiiT hemepanbHOrO HHCTUTYTA Menarorndeckux usmepenuit (http://fipi.ru/)
14.Bcs MaTemMaTuka — BbICIIas MaTEMaTHKa, IPUKIIAHAS MaTEMaTHKA,
MaTeMaTUYECKHUE METO/Ibl B KOHOMUKE, (PHAHCOBAsI MaTeMaTHKa
(http://www.allmath.ru/)

15.Math.ru (http://www.math.ru/)



http://www.math.ru/
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