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MOSICHUTEJIbBHASA 3AININCKA

Pabouast mporpamma yuebHOro Kypca «Anredpa U Hadajga MaTeMaTH4YeCKOTO
aHanu3a» 0a3oBoro ypoBHs misa obydarontuxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe denepanbHOrO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHAAPTa CPETHETO
oOmiero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIBSIBIAEMbIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPATUIUNA POCCHUICKOTO
oOpa3oBanus. Peanuzaius nporpamMmbl OOECIEYMBAET OBJIAJICHUE KIIFOYEBBIMU
KOMITETEHIIUSMH, COCTABIISIOIMIMMHA OCHOBY JUIsl CAMOPA3BUTHUSL U HEMPEPBIBHOTO
o0pa3oBaHMUs, [IEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUMYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hadaisa MaTeMaTHYECKOT'O aHAIM3a» SIBISETCS OJHUM M3
Hanboyiee 3HAYMMBIX B MPOTPaMME CTaplield IIKOJbI, IMOCKOJBKY, C OJHOM
CTOPOHBI, OH 00ECIIeUYNBAaCT HMHCTPYMEHTAIbHYIO 0a3y UIsi HM3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOH CTOPOHBI, GOPMHUPYET JOTHUYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXxcs Ha YPOBHE, HEOOXOAMMOM JUJII OCBOCHHSI
KypcoB HMH(pOPMATHKH, OOIISCTBO3HAHMS, WCTOPHH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalllhecs OBJIAJIEBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (GopMyIupyeT CBOU JOCTIKCHHS B MaTeMaTHIECKOM opMme.

Kypc anreOpsl 1 Hauan MaTeMaTHYeCKOTO aHaln3a 3aKJIaJbIBa€T OCHOBY IS
YCTICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKHM, XWUMHH, OHOJOTHH, TIOHHMMAHUS
OCHOBHBIX TCHIICHIIMA OKOHOMHUKH U OOIINECTBEHHOW JKM3HU, TIO3BOJISET
OPHEHTHUPOBATHCS B COBPEMEHHBIX NMU(DPOBBIX W KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCITOJIb30BaTh WX B TOBCEIHEBHOW KM3HHU. B TOXe Bpems oBiaaeHHE
a0CTpaKTHBIMA ¥ JIOTHYECKH CTPOTHMMH MAaTEMAaTHUYECKHUMH KOHCTPYKIUSIMH
pa3BUBAET YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKJIEHUS, UCIIOH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHajoruto, GopMUPYET KPEeaTUBHOE U KPUTHUIECKOE MEITIUICHHE. B X01€ n3ydeHus
anreOppl W HaYajdl MAaTeMaTHYEeCKOr0 aHalM3a B CTapIlied IIKOJe ydalluecs
MOJIy4al0T HOBBIA ONBIT pEIICHUS TPUKIAAHBIX 3a7a4, CaMOCTOSTEIHHOTO
MIOCTPOCHUSI MAaTEMATUYCCKUX MOJICTICH pPEabHBIX CHUTYaIluii M HHTEPIPETAIIuU
MOJIYYCHHBIX ~ PEIICHHWH, 3HAKOMSITCS C  TpUMEpaMd  MaTeMaTHYECKUX
3aKOHOMEpPHOCTE B TMpUPOJE, HAYKE U B MCKYCCTBE, C BBIJIAIOIIMMHUCS
MaTEMaTHICCKUMU OTKPBITHSIMU M X aBTOPAMH.

Kypc obnamaeT 3HAUYMTETHHBIM BOCHUTATEIBHBIM TMOTEHITUATIOM, KOTOPBIN
peanu3yercsl Kak 4yepe3 y4eOHbI Marepuaj, CIOCOOCTBYIONIUN (HOPMUPOBAHHIO
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HAyYHOTO MHPOBO33PEHHUS, TaK U uepe3 CHenupuky y4eOHOU NesaTeTbHOCTH,
TpeOyroren CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH, PO JAOJKUTEIBHOU
KOHIIEHTPAIlMM BHUMAHUS U OTBETCTBEHHOCTH 3a IIOJIyYCHHBIN PE3YJIbTaT.

B ocHoBe Mertomuku oOydeHuss anreOpe W HavajlaM MaTeMaTH4eCKOTro
aHaIN3a JISKUT JEATEIHbHOCTHBIN TPUHITUI O0yUYEHUS.

CtpykTypa Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOTO aHaJIN3a» BKIIIOYAET
CIEAYIOIINE COAECPKATEIbHO-METOANYECKUE JUHUU: «YHClIa W BBIYUCICHUS,
«Dynxkuuun  u  rpadukuy, «YpaBHEHHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHanusa», «MHoOXkecTBa U JOruka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOJUYECKUE JIMHUMA H3YyYAIOTCd Ha NPOTSHKEHUU ABYX JIET
oOydeHHs B CTapiIed IIKOJIe, €CTECTBEHHO JOMOJHSA APYT APyra U MOCTEIEHHO
HAChIIAsICh HOBBIMM TeMaMu H  pasaenaMu. JlaHHbBII Kypc  ABISIETCA
UHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSIET B ce0e COJep)KaHhe HECKOJIbKHUX
MaTeMaTUYECKUX AUCIUIUIMH: aliredpa, TPUrOHOMETPHUSI, MAaTEMAaTHUYECKUIN aHaAIH3,
Teopuss MHOXKeCTB U Jp. [lo Mepe Toro kak ydaiuecs OBIaJeBarOT BCE Ooliee
IIUPOKUM MaTeMAaTHYECKUM anmapaToM, Y HUX MOCIe0BaTeIbHO (OPMUPYETCS U
COBEPILICHCTBYETCS YMEHHME CTPOUTh MATEMAaTHYECKYI0 MOJIeJIb pealbHOU
CUTyalluu, NPUMEHATh 3HAHUs, TOJY4YCHHbIE B Kypce «AJredpa M Hauaja
MaTEMaTUYECKOTO aHaM3a», JUIsl PEIICHHUs] CAMOCTOSTENHHO CHOPMYIHPOBAHHON
MaTeMaTUYECKOW 3aJ1a4H, a 3aT€M UHTEPIPETUPOBATH MOJIYUYECHHBIN PE3yIbTaT.

CognepxxarenbHO-MeTOAMYECKAs JUHUA «YHuCna U BBIYMCICHUS 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB UCMOJb30BAHUS JCHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOM MIKoje. B crapmel mkone oco0oe BHHMaHUE YJIENISIETCS
GbOpMUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOUAIOIIUX B CeOs
UCIIOIb30BaHUE PA3IUYHBIX (POPM 3aMUCH JICUCTBUTEIBHOTO 4YHUCJIA, YMEHHE
pallMOHAJILHO BBINIOJHATh JACHUCTBUSL C HUMH, JA€NaTh NPUKUIKY, OIICHHUBATH
pesyapTar. OOydaronuecs IMOMYy4YalOT HaBBIKM MPUOIUAKEHHBIX BBIUHUCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YHCIIaMH, 3allCaHHBIMU B CTaHIapTHOW ¢dopme,
VCTI0JIb30BAHUS MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAXKCHUMU.

JIvans «YpaBHEHHS U HEPABEHCTBA» PEANIU3YETCS HA MPOTSIKEHUU BCETO
oOyyeHUsT B CTaplieil IIKOJE, TOCKOJbKY B KaXIOM pasjelie MNporpaMMbl
IPETyCMOTPEHO PEUIEHUE COOTBETCTBYIOIIMX 3adad. OOydaronuecss OBIIAJIEBAIOT
Pa3IMYHBIMA METOJIaMH PELICHUS LEbIX, PAlUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUUECKUX ¢  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [loiryueHHbIE yMEHHS NCTOJIB3YIOTCS IPHU UCCIECTOBAHUN
(GYHKIIUH ¢ TIOMOIIBIO TIPOM3BOJIHOM, PEIICHUH MPUKIAAHBIX 3a/1a4d W 3a7ad Ha
HAaXOXJICHUE HauOONBIINX W HAWUMEHBINMX 3HadeHWuW Qynkouu. JlanHas

colep)kaTelbHas JIMHUS BKJIIOYaeT B cel0s Takke (HOpMHUpOBAHHE YMEHHUUN
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BBITIONIHATD Pacy€Thl MO (opMysaMm, MPeoOpa3OBaHUS IIENBIX, PAlMOHATHHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BbIPAKEHUN,
CoJIepKalliuX CTeleHu U Jiorapudmbl. braromaps u3ydeHHIo aiaredpanyeckoro
Marepuaga IPOMCXOJUT  JajlbHEWIEee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIJIEHUST y4almmxcs, (GOPMHUPYIOTCS HABBIKU JEIYKTHBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMH  (opMaMu,  TMPEJCTABICHUSA
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEM B BHJI€ PAaBEHCTB U HEpPaBEHCTB. Ausredpa
npennaraet d(QQPEeKTUBHBICE HWHCTPYMEHTHI IS pEHICHUS MPAKTUYECKUX |
€CTECTBEHHO-HAYUYHbIX 3a]1a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
S3bIKAa HAYKH.

CopnepxxarenbHo-MeToauueckass JuHUS «DyHKkuMM U rpaduKkm» TECHO
NEPEIIETAETCA C APYTUMU JIMHUSIMU Kypca, OCKOJIbKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEA0BATEIBHOCTh U3Y4YEHUS Marepuala. N3yuenne CTEIIEHHOM,
MOKAa3aTeNbHOM, JIOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKOB, UCMOJIb30BaHKE (DYHKIMHA JUIsl pElICHUs 3a/ad U3 JIPYrux y4eOHbIX
PEIMETOB U PEaIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHUYECKUM aHAIH30M,
TaK U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOM Oosblioe BHUMaHUE
ynensiercss (GOpMHPOBAHUIO YMEHUS BbIpakaTh (GOpMylamMHu 3aBUCHUMOCTH MEXIY
pa3NMYHBIMK BEJIMYMHAMH, MCCIIEIOBaTh IMOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUUN
U HaBBIKOB, MO3BOJISIOIIMX BBIPAXAaTh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuyHoil (opme: aHaTUTHUECKOM, rpaduueckoil U cinoBecHol. Ero uzyuenue
CIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIMH, UCTI0JIb30BAHUIO aHAJIOTHH.

CopnepxarenbHas JuHus «Hadana MareMaTHyeckoro aHajin3a» MO3BOJISIET
CYILLIECTBEHHO PaCIIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK U NPHUKIAJHBIX 3aj]ad,
JOCTYIHBIX 00YyYarouuMcsl, y KOTOPBIX MOSIBISETCS BO3ZMOXHOCTb MCCIIEIOBATh U
cTpouth Tpapuku (QYHKIUN, ONpEeNensTh HX HaUOOJbIINE U HAUMEHBIINE
3HAYEHHUS], BBIYUCIATH IUIOMaan (Guryp u oObEMBI Tel, HAXOOUTh CKOPOCTU WU
YCKOpEHHsI TmpoueccoB. JlaHHasg coaep)karenpHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH TMOCTPOEHUS MAaT€MaTHUYECKUX MOJIENEl pealbHbIX CUTYyalHid,
HAXO0XJICHUS] HAWIYYIIEr0 PENICHUsS B MPHUKIAIHBIX, B TOM YHUCJIE COLUAJIbHO-
SKOHOMHMYECKHUX, 3a/Ja4ax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOTO aHalIHu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaATHHO-TOTMUYECKOTO U KPEaTHUBHOTO
MBILIJIEHUS, (OPMUPOBAHUIO YMEHUW pAaClO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHUKE U HUcKyccTBe. OOydarommecss Y3HaIOT O
BBIJIAIONINXCA PE3YyJIbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTEMaTUKU Kak

HayKH, 1 UX aBTOpax.
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CopeprkarenbHO-METOANYECKasT TUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
NOCBSIIEHA  AJIEMEHTAM  TEOPUUM  MHOXECTB.  T€O0pEeTHKO-MHOKECTBEHHBIE
NpEACTaBIEHUS MMPOHU3BIBAIOT BECh KYypC WIKOJBHOM MAaTEMaTUKHU W Ipejiararor
HaunboJsiee YHUBEpPCAIbHBIN SA3bIK, OOBEANHSAIONINN BCE pa3/iesibl MaTEMaTUKU U €&
IPWIOKEHUN, OHM CBS3BIBAIOT PA3HbIE MAaTEMATHYECKUE JHUCLMIUIMHBI B €IUHOE
nenoe. 1loaromy BaXHO JaTh BO3MOYKHOCTBH IIKOJBHHMKY ITOHUMaThb TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMaTUKW W HCIOJIb30BaTb €ro JUisl
BBIPAYKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Hadajia MaTeMaTUYeCKOrO aHaJIN3a» MNPUCYTCTBYIOT
TaK’K€ OCHOBBI MATEMAaTHYECKOTO  MOJIEIUPOBAHUS, KOTOpbIE IPU3BAHbBI
c(hopMHpPOBaTH HABBIKK MTOCTPOEHUSI MOJICJIEH pealbHbIX CUTYallU, UCCIEIOBaAHUS
ATUX MOJIeNIel C MOMOIIbIO ammapara ainreOpbl ¥ MAaTeMaTUYecKOro aHajau3a u
WHTEPIPETALMU TOJYyUYEHHBIX PE3yJbTaToB. Takue 3aJaHus BIUIETCHBI B KaKJIbIH
U3 pa3liesoB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepuall Kypca IHUPOKO UCIIOIb3YeTCs
JUISL pelieHusl MPUKJIaJAHbIX 3a7ad. [Ipu perieHun peanbHbIX MPaKTHUECKUX 3a/1a4
yuyaligecss pa3BUBAalOT HAOMIOAATENIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HCIOIb30BATh AHAJIOTHIO, O000IIATh M KOHKPETHU3UPOBAThH
npobnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIECHUS TMPUKIIATHBIX
3a/lady OpraHM3yeTcsl B MpOIecCe M3Yy4eHHUs BCeX TeM Kypca «AnreOpa u Haudaja
MaTEMaTUYECKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM milaHe Ha HM3ydyeHHE Kypca ainreOpbl U Hadal MaTEeMaTHYECKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 yaca B
Henento B 11 knmacce, Bcero 3a nBa roga ooyuenust — 170 gacos.
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COJEPKAHUE YYEBHOT O KYPCA
10 KUIACC

Yuciia 1 BBIYUCTICHUSA

Pannonanshbpie uyucna. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLIEHTHI,
OECKOHEYHbIE  IepUoguYeckue  ApoOu.  ApupMETHUECKHE  oOlepauuud ¢
paloHaIbHBIMU YUCIIaMU, IPE00pa30BaHUs YMCIOBBIX BeIpakeHU. [Ipumenenue
ApoOel U MPOLEHTOB YISl PELICHUs] MPUKIIAIHBIX 3a/1a4 U3 pa3iIUuHbIX OTpaciei
3HAHUU U PeaJIbHOM KU3HMU.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPPAalMOHAIBHBIE YHCIIA.
Apudmernueckue omnepanuu C JAEUCTBUTEIbHBIMU uHciaMu. [lpubnuxénnbie
BBIYMCIICHUS, ITPaBUila OKPYTJICHUs, IPUKHAKA U OLEHKA PE3yJIbTaTa BHIYUCIICHUI.

Crenenp ¢ nenslM  1okaszareieMm. CraHgaptHas  ¢opMa  3amucu
neictBuTenbHOro uyucia. Mcrnonp3oBanue mnoxaxonsimied  (GopMbl  3alucu
JNEUCTBUTENBHBIX YHUCEN I PELICHUS NPAKTUYECKUX 3aJad U MPEICTABICHUS
JAHHBIX.

ApudmMernyueckuii  KOpeHb  HaTypalbHOM  cTeneHu. JleWctBus  c
apu(pMETUUECKUMHU KOPHSMHU HATYpaJbHON CTENIEHHU.

CHHyC, KOCMHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOKIECTBEHHBIE IPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

VYpaBHeHHEe, KOpEHb YypaBHEHHs. HepaBeHCTBO, penIeHME HEPABEHCTBA.
MeTon HHTEPBAJIOB.

Pemienne nenbix U ApoOHO-PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpABHEHUM U HEPABEHCTB.

Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELIEHUIO MAaTEMATHYECKUX 3a7ad
¥ 337124 U3 PA3IUYHBIX 00JIacTel HAYKH U PEaTbHOM KU3HU.

DOYyHKIUMN U TPAPUKHU

Oynknusi, cnocoObl 3amanus GyHKuun. [padux  dyakmum. BzammnO
oOpaTHbIe (DYHKITHH.

ObnacTb ompeneneHrs U MHOXKECTBO 3HadeHUil pynkumu. Hynn dynkuuu.
[TpomMexyTkH 3HAKOTIOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKIIUY.
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CrenenHast GyHKIHS ¢ HATypaJIbHBIM U IEJIBIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaguK KOpHS N-Oi CTEIIEHHU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GYHKITUH 9UCIOBOTO apryMEHTAa.

Hayana MmaTeMaTH4eCKOro aHAJIU3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJ1aHUs MOCJIEI0BATCIILHOCTEH.
MOHOTOHHBIE TOCHEN0BATEIBHOCTH.

Apudmernueckas 1 reoMeTpuueckas nmporpeccuu. beckoneuHo yoObiBaromias
reoMmeTrpudeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccur. GopMyia CIIOKHBIX NPOLUEHTOB. VCHOJIb30BaHHE MNPOTPECCUU IS
pelIeHUs pealIbHbIX 3a/1a4 MIPUKJIIAITHOTO XapakTepa.

MHoxecTBa M JIOTHKA

MHoecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammbl Jilsiepa—BeHHa.
[IpyuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO amnmapara Uil ONMCAHUS PealbHBIX
MIPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEAMETOB.

Onpenenenue, Teopema, CI€ACTBHUE, 10KA3aTEIbCTBO.

11 KIIACC

Yuciia v BbIYMCICHUS

Harypanensie u nenble uncna. [IpuzHaky 1eIumMOCTH LETBIX YUCEN.

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTesneM. CBOMCTBA CTENECHM.

Jlorapudm uncna. JleciTHUHbIE U HATypalbHbIE JIOTApU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BRIpAXKEHUH, COAEPIKALIUX JTOTaprU(PMBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEPXKAIIMX CTENEHU C PalHMOHAIBHBIM
NIOKA3aTEJIEM.

[IprMepb! TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIe YypABHEHHS M HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPABEHCTBA.

CucTtembl TMHEWHBIX YpPaBHEHHW. PelieHne npuKIagHbIX 3a1a4 C MOMOUIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IM4yHbIX O0JacTel HAayKu M peabHOU
KU3HU.

DOYyHKIUM U TPAPUKHU
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Oynknus.  [lepuommueckue  Gynkiuu. [IpoMexxyTkm  MOHOTOHHOCTH
dbynkiuu. MakcumMymbl U1 MUHUMYMBbl QyHKIMUA. Haubonbliiee 1 HauMeHbIee
3HauYeHUE (PYHKIIMH HA MPOMEXKYTKE.

Tpuronomerpruueckne QPyHKIMH, UX CBOMCTBA U TpaduKy.

[TokazatenbHas u morapudmudeckas GyHKIIUU, UX CBOWCTBA U TPaPUKH.

Ucnonb3oBanue rpadmkoB GyHKIUN JUIsl PEIICHUs] YPABHEHUM U JTMHEHHBIX
CUCTEM.

Ucnonb3zoBanne rpadukoB (QYHKIMN A7 HMCCIEIOBAaHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HMKAIOT MPH PELICHWU 3aJlad U3 APYTUX Y4EOHBIX
IPEAMETOB U PEATBLHOM KU3HMU.

Hauajna MaTeMaTH4eCKOro aHajan3a

HenpepsiBable hyHKIIMKU. MeToa UHTEPBAIOB JJIsl PEIICHHS] HEPABEHCTB.

[IpousBonnas  ¢ynkumu. [eomerpuyeckuit u  QuU3MUECKUN  CMBICIH
MIPOU3BOJHOM.

[IpousBogHbie  2yeMeHTapHbIX  (QyHKIUNA.  DOpMyJBI  HAXOXKICHUS
MIPOU3BOTHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKITUH.

[IpuMeHeHue NMpou3BOAHON K MCCIIEIOBaHUIO (YHKIIMH HA MOHOTOHHOCTbH U
KCTpeMyMbl. HaxoxieHre HauboJbIlIero 1 HAaMMEHBIIIETO 3HaYeHUsI (PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHue NTPOU3BOTHON JJII HAXOXKACHUS HAWIYUIIEro peuieHus B
OPUKJIAJAHBIX 3a/Jayax, JUisl ONpelesieHHus CKOPOCTH TIpolecca, 3aJaHHOro
(bopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpPa3HbBIX.

WNurterpan, ero reomerpuyeckuii u Qusnueckuit cmbica. Beruucienue
uHTerpaia no popmyne Hetorona—JleliOnuna.
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IIVIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOro mpenMera «MaremaTuka» JTOHKHO 00ecTeuynBaTh
JOCTH)KEHUE HAa YPOBHE CpeIHEero oO1ero o0pa3oBaHus CJICAYIOMUX TUIYHOCTHBIX,
METanpeIMETHBIX B MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUS MPOTPpaMMbl y4E€OHOro mMpeaMeTa
«MaremaTuka» XapakTepU3yrOTCS:

I'pasxxraHcko€ BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUAIOMErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO WICHA POCCHUHCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
npoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHHEM
B3aMMOJICICTBOBATh C COLUUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIIUSMHA 1 Ha3HAYCHHUEM.

[TatproTnyeckoe BOCIIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
IIPOLUIOMY M HACTOSILIEMY POCCUMCKOM MAaT€MAaTHUKH, LIEHHOCTHBIM OTHOILLIEHUEM K
JOCTVKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMATUUYECKOM LIKOJIBI,
K HCIIOJNH30BAaHUIO 3TUX JOCTHKEHUN B APYIMX HayKax, TEXHOJIOTHSX, chepax
DKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSI:

OCO3HaHHEM JIYXOBHBIX LICHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO MOBEJCHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy ayIIero.

DCTEeTUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEeMaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peLIEHHUI, paccyXIeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB UCKYCCTBA.

du3znuecKkoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
HWHTEpecax 3J0poBOro u 6e3omacHoro odpasa KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3/I0POBbIO (370pOBO€ MUTAaHHE, COATIAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTHbIXa, peryisipHas duznueckas AKTUBHOCTB); (duznuecKoro
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COBEPILICHCTBOBAHUS, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIILHOU
NEATEIBHOCTBIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  TpoecCHOHANBHON  JESITENbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW U €€ MPWIOKEHUSIMHU, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE TIUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHHMIO |
caMOoOOpa30BaHUI0 Ha MPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTHUYE€CKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTHYECKON KYyIbTYypbl, MOHWMAHHUEM BIUSHUS
COLIMAJIbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE NMPUPOJHON M COLMAJIbHOU
Cpenbl, OCO3HAaHMEM TJ00aTbHOrO XapakTepa HSKOJOTMYECKHX Mpoliem;
OpUEHTAIIME HA MPUMEHEHHWE MATEMATHYECKUX 3HAHUM Ui pelIeHUs 3a]ad B
00JlacTU  OKpYXalollell cpenapl, IUIAaHUPOBAaHUSA TIOCTYNKOB M OILEHKH HX
BO3MOXHBIX MTOCJIEJICTBUH JIJIs1 OKPY’KAIOIIEH CPEebI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTUSI HAayKM U  OOIIECTBEHHOM TMPAKTUKH, TMOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB e€
pa3BUTUS W 3HAYUMOCTH ISl Pa3BUTHUS LIMBWIW3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMATUYECKON KYJIbTYpOW KaK CpPEACTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJIATH INPOEKTHYKD M HCCIEAOBATEIBCKYIO ACSATEIBbHOCTD
VHJIUBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl y4e€OHOTO MpeaMera
«MaremMmaTuka» XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCAIIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
O0elcmBUsAMU, YHUBEPCAbHBIMU PeCYISAMUBHbIMU OeUCTBUIMU.

1) YVHueepcanvnvie  no3znaseamenvmvle  Oelicmeus, obecneyusaiom
Gdopmuposarue 06a308bIX KOCHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0CB80eHUEe
Memo008  NO3HAHUSL — OKpyJcarnwe2o  Mupa,  NpuMeHeHue  J02UYecKux,
UCce008amenbCKux onepayuti, ymeHut pabomams ¢ ungopmayueti).

ba3oBrienornueckue1IciCTBUA

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 21.10.25 09:19 (MSK) MNpocTas noanucb




11

e BBISIBIIAITH U XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMATHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
ONpEeNeNiCHUs]  MOHSTUH; YCTaHABIMBATh  CYLIECTBEHHBIA  IPU3HAK
KJIaccu(UKaIuu, OCHOBAaHUA Ui OOOOIICHHWS W CpPaBHEHUS, KPUTEPUH
IPOBOJIMMOTO aHAIN3a;

e BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  NPeoOpa3OBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBISIBJISITH MaTEeMaTHYEeCKUe  3aKOHOMEPHOCTH, B3aMMOCBSI3U |
npoTtuBopeurss B (akTax, JAaHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;
npenjaratb ~ KpUTepUM  JJIS  BBISBICGHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNH;

e INIATh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WMHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUN 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITENILHO J0Ka3aTeIbCTBa MaTEeMaTUYECKUX
yTBEpKACHUN (MPsSMbIE U OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIIHIO,
MPUBOJAUTL TPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBO/IbI;

e BBIOMpaTh C€rmocod pemeHus y4eOHOM 3ajauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pEIIeHUs, BBHIOMpaTh HauboJiee MOAXOAAIIUNA C YYETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

bazoBbienccieoBaTebCKueAeCTBUS:

* ICTIOJIb30BaTh BOIPOCHl KaK HMCCIEN0BATENbCKUI WHCTPYMEHT IO3HAHMUS;
(opMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTHBOpPEUHE, HpoOIemMy,
YCTaHABJIMBaTh MCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMeHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e IPOBOJMTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEW MaTEMaTHUYECKOTO OObEKTa, SBJICHUS,
MpOLIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXAYy OOBEKTAMH, SBIICHHUSIMH,
MIPOLIECCAMY;

e CAMOCTOSITENBHO (DOPMYNIHPOBATH OOOOIIEHUS] U BBIBOJIBI MO PE3yIbTaTaM
NPOBEAEHHOTO HAOIIOIEHUS, MCCIIEIOBAHUSA, OIECHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE IIPOIECCA, a TAaKKE BBIIBUTAThH
MIPETOJIOAKEHUS O €T0 PA3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ nadpopmanmeii:

e BBISIBJIATH JACUIIUTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha

BOIIPOC U AJIs1 pCLICHUS 3aJa4H;
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e BEIOUpaTh HH(OPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJIM3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHGPOPMALUIO PA3TUIHBIX
BUJIOB U ()OPM TIPE/ICTABIICHUS,

e CTPYKTYpHUpOBaTh HHGPOPMAIINIO, TIPEACTABISITh €€ B PAa3IMUHBIX (OpMax,
WUTIOCTPUPOBATh TpaduuecKy;

e OLICHUBATH HaAEKHOCTh uHbopMaIK 1o CaMOCTOSTEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHhuseepcanobhvle  KOMMYyHUKamueGHwvle  Oelicmeus,  00ecnedusarom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUUXCHL.

O61enue:

e BOCIIPUHUMATh U (POPMYIIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1eIsIMU OOIICHMS; $ICHO, TOYHO, I'PAMOTHO BBIPAXaTh CBOIO TOYKY
3peHUs B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
penieHus 3aaui, KOMMEHTUPOBATh MOJIYYEHHBIN pe3yibTarT;

e B X0JIc 00CYXICHHS 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBHI,
poOJIEMBI, peIIacMoM 3aJa4M, BRICKA3bIBATh MJICH, HAIICIICHHBIC HA ITOUCK
pPEIICHUS; COMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHUSIMH JIPYTHUX
YYaCTHUKOB JHAJIOTa, OOHAPY)KUBATh Pa3IMYUe U CXOJICTBO TO3UIUH; B
KOpPpeKTHOU (hopme hOpMyTMpOBaTh PA3HOTIACHS, CBOM BO3PaKCHHUS,

e TIPEJICTABIIATH PE3YyJIbTAThl PEIICHUS 3a/1a4H, SKCIICPUMEHTA, UCCIICIOBaHUS,
IIPOEKTa; CaMOCTOSITEIIBHO BHIOMpATh (hOpMaT BBICTYIUICHHS C YYETOM
3a]1a4 MPe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHHAYECTBO:

e IOHUMATh M MCIOJB30BaTh MPEUMYIIIECTBA KOMAaHTHOW M WHAWBUIYaTbHON
paboThI TIpU pENICHUH YYeOHBIX 3a7a4; MPUHUMATH IEh COBMECTHOM
JCATENBHOCTH, IUIAHUPOBATh  OPTaHM3AIUI0 COBMECTHOW  paboTHI,
pacmpenensaTe BHABI padOT, MOTOBAPUBATHCS, OOCYXKIATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOACH;

e y4aCTBOBAaTh B IPYMIOBBIX (opmax padoThl (0OCykJeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTh pabOTHI H
KOOPJIIMHUPOBATh CBOM JIEHCTBUA C JPYTUMH UIE€HAMHA KOMAaH/IbI,
OIICHWBATh KA4e€CTBO CBOETO BKJIaJia B OOMIMA TPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBHUS.

3) Yuusepcanvnvie  pecynamuenvle oelicmaus, obecneyusaiom
GopmuposaHue cMbiCIO8bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranu3zanus:

Onepatop 3710 000 "KomnaHus "TeH3op" ———
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COCTAaBJIAThH TUTAH, AJITOPUTM PEIIECHUS 3a7a9H, BEIOUPATh CIIOCO0 pelieHus C
y4ETOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:

eBJIQJICTh HABBIKAMU  TIO3HABaTEIbHOW  pedJIeKCHH KaK  OCO3HAHHS
COBEpIIAEMbIX JIEWCTBUI M MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIeTh CIOCOOAMHM  CaMOTIPOBEPKH, CaMOKOHTpPOJS Tpolecca U
pe3yJabpTara peuleHus MaTeMaTUYECKOM 3a/1a4u;

e IPEJIBUJIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPHU PEIICHUU 3aa4uH,
BHOCUTH KOPPEKTUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEH;

¢ OLICHMBATh COOTBETCTBUE pE3yibTaTa IEJIU U YCIOBUAM, OOBICHSTH
OPUYMHBI JTOCTHXKEHUS! WJIM HEJOCTHXKEHUS PEe3yJbTaTOB JIEATEIbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anrebpa u Hadaia MaTeMaTUYECKOTO aHaTU3a»
Ha YpPOBHE CpeJHero ooOIero o0pa3oBaHUs JOHKHO 00eCTeYMBaTh JOCTHXKEHUE
CJIEYIONINX MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB:

10 KIJACC

Yuciia v BbIYMCICHUS

OnepupoBaTh MOHATUAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI M IECATUYHAS APOOb, IPOLEHTHI.

Boeinonuate  apudmMernyeckue — omnepaldd € PAalMOHAIBHBIMU U
NENCTBUTEIBHBIMU YHCIAMHU.

BbInonHATh NPUOINKEHHBIE BBIYMCIECHUS, UCIIOIb3YS MPAaBUa OKPYTJIEHUS,
JIeJIaTh MPUKHUJIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHH.

OnepupoBaTh MOHATUSMHU: CTENEHb C IEJBbIM IOKAa3aTejleM; CTaHAapTHas
dopma 3amucu  JCHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOM CTEICHH,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aMUCH JCHCTBUTENBHBIX YUCEI JUISl PEIICHUS
IPAKTUYECKUX 3a7a4 U IPEACTABICHUS JTaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YIJIA;
UCTIOJIb30BaTh 3aIlMCh MPOU3BOJIBHOTO yria yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE

GyHKIHH.
YpaBHeHUS] U HEPABEHCTBA
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OnepupoBaTh NOHATUAMHU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMoOHAIBHOE, UPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoinonHATe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUH U peniaThb
TPUTOHOMETPUYECKHE YPABHEHUS.

BoimonHsaTe npeoOpa3oBaHus LIEbIX, PAlMOHAIbHBIX W HpPpalOHAIbHbBIX
BBIDAKEHM W pellaTb  OCHOBHBIE  TUIBI  LENbIX, PALUOHAIBHBIX U
UPpalOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHUS U HEPABEHCTBA IS PEILECHUS MaTEMAaTHYECKUX 3a]1a4
¥ 337124 U3 PAa3JIMYHBIX 00JIacTel HAYKU U PEATIbHOM KU3HU.

MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIDAKCHHSI, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBUIO 33Ja4yH, HCCIEAOBAThH
IOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKkun

OnepupoBath MOHATUAMU: (PYHKIUSA, CIIOCOOBI 3aaHus (PYHKIMH, 00JacCTh
ONpeeieHUs] U MHOXKECTBO 3HaueHM (PyHKIuH, Tpaduk (yHKUHUHU, B3aUMHO
oOpaTHbie (DYHKIIMH.

OnepupoBaTth MOHATUSMU: YETHOCTb W HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBathk rpaduku GyHKIMMA 151 pelIEHUs] YpaBHEHUH.

Crpoutb M uuTath rpaduKu TUHEHHON (QYHKIUHU, KBAAPATUUYHON (DYHKIINH,
CTENEHHOM (PYHKIIMH C LIeJIbIM MOKa3aTesIeM.

Ucnonw3oBate rpaduiku QGyHKIMA Ui  UCCIIENOBAHUS MPOIECCOB U
3aBUCUMOCTEN MpHU PEHICHUM 3a/ad U3 IPYruX y4eOHBIX MPEIMETOB U PealbHOU
KU3HH; BbIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEK]ly BEJIMUNHAMH.

Havana maTeMaTH4ecKOro aHaJm3a

OnepupoBaTh MOHATUSMHU: IOCJIEIOBATEIbHOCTh, apudmeTHyeckas H
reOMEeTpUYeCKas POrpeCCU.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBAIOIIAsg TIE€OMETPUUYECKAS
nporpeccusi, cymma 0eCKOHEHYHO yOBIBAIOIICH reOMETPUUECKON POTPECCUH.

3amaBarh MOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOWCTBA NOCIENOBATENBHOCTEN U IIPOTPECCUM I PELICHUS
peanbHBIX 3a/1a4 NPUKIAJTHOTIO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath NOHATUSMU: MHOXECTBO, ONIEpally HaJl MHOKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar Juisl  ONUCaHUs
peanbHBIX IPOLIECCOB M SIBICHWM, NMpPU PEIICHHH 3a7ad M3 APYTUX Yy4deOHBIX

IPEAMETOB.
Onepatop 340 000 "KomnaHus "TeH3op"
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OnepupoBaTh TTOHATHSMU: onpeeIeHHE, Teopema, CIIEJICTBUE,
JI0Ka3aTeIbCTRO.

11 KJIACC

Yucia 1 BHIYMCICHUA

OnepupoBaTh MNOHATUSIMHU: HATypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BAThH
IIPU3HAKU JICJIMMOCTH LIEJIBIX YKCEJN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXUTEIN
JUISL pELICHUS 3a1a4.

OrneprpoBaTh MOHATHEM: CTEIIEHB C PAIMOHATBHBIM MTOKA3aTEIIEM.

OnepupoBarh MOHATUSIMU: JIOTapu(pM YHCIA, IECATUYHBIE U HATypajbHbIC
Jorapu@mbl.

YpaBHeHUs] 1 HEPABEHCTBA

[IpumensTh  CcBOMCTBa CcTenmeHW i NpeoOpa3oBaHUs  BbIPAKECHUM;
OIIEpUpPOBATH IOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHHWE U HEPABEHCTBO; peIlaTh
OCHOBHBIE THUIIbI ITIOKa3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Beimonuate mpeoOpa3oBaHUs  BBIPAKEHHUH, COJAEpKAIIUX  JOTapU(PMBI;
OTIEPUPOBATH MOHATUSIMU: JIOTApUPMUUECKOE ypaBHEHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE THUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts pemenust npocTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMHU: CUCTEMA JIMHEWHBIX YPABHCHUN U €€ PEIICHUE;
WCII0JIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3aa4.

Haxoaute peuieHnss mpoCTENIINX CUCTEM U COBOKYITHOCTEM pallMOHAJIBbHBIX
YpaBHEHUW U HEPABEHCTB.

MonaenupoBaTh peajdbHble CHUTyallMM Ha SI3bIKE aireOpbl, COCTaBIATH
BBIPQKCHUS, YPABHEHHUs, HEPABEHCTBA M CHUCTEMbl IO YCIOBHUIO 33/1a4H,
UCCIIEJIOBATh MMOCTPOCHHBIE MOJIENIU C UCTIOJIB30BAHUEM anmnapara ajareOpsl.

DOyHKUHUA U rpaduKu

OnepupoBaTh TMOHATUAMH: TEpUOAWYECKas  (DYHKIUS, TMPOMEXKYTKH
MOHOTOHHOCTH (DYHKIMM, TOYKH DOKCTpemMyMma (yHKOWHM, HauOoJbIIee U
HaWMEHbIIEe 3HA4YeHUs (YHKIMU Ha TMPOMEXKYTKE; HCIOIb30BaTh UX s
uccienoBaHus (PYHKINH, 3aJaHHOU TPaUKOM.

OnepupoBaTh MOHATUSAMH: TpadUKH TOKA3ATEIbHOW, JOrapupMUIECKON U
TPUTOHOMETPUUYECKUX (DYHKIMI; N300paxaTh UX HA KOOPJMHATHOW TUIOCKOCTH U
VICIIOJIB30BATh JUISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakath Ha KOOPAWHATHOW TUIOCKOCTU TpadUKH JTUHEHHBIX YpaBHEHUN
Y MCMOJI30BaTh UX ISl PELICHUSI CHCTEMBI JIMHEUHBIX YPABHEHHUI.

Onepatop 3710 000 "KomnaHus "TeH3op"
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Ucnonb3oBate rpaduku (QYHKIUNA JUIsi  UCCIEAOBAHUS TIPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yUEOHBIX JTUCITUTUITUH.

Havana MaTeMaTH4eCcKOro aHaaIn3a

OnepupoBath MOHATUSIMH: HEMPEPbIBHASL (DYHKIUS; TPOU3BOAHAS (DYHKIINU;
UCIIOJIb30BaTh TEOMETPUUECKUN U PUINYECKHUI CMBICT TPOU3BOAHON ISl PEIICHMUS
3a/1au.

HaxonuTe mpon3BoHbIE JIEMEHTAPHBIX (PYHKIIUHN, BEIYUCIATH TPOU3BOIHbIE
CYMMBI, TPOU3BEICHUS, YaCTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJI UCCIEIOBaHUS (PYHKIIMK HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSITh PE3yJIbTaThl UCCIIEIOBAHUS K MOCTPOEHUIO TpaduKOB.

Hcnonp30BaTh NPOM3BOAHYIO ISl HAXOXKIACHUS HAWIY4YLIEro PEIICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-PKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMHU: I[EepBOOOpa3Hasi U  HMHTErpaj; MOHUMAaTh
reOMETPUYECKUN U (PU3MUECKUN CMBICI MHTErpaa.

Haxoautk mepBooOpa3Hbie 3JIeMEHTapHBIX (YHKIIHMI; BBIUUCIATH WHTETPa
no Gopmyne Herotona—Jleitouuiia.

Pemate nmpuknanHele 3aaud, B TOM YHUCJIE COLUAIBHO-3KOHOMHYECKOIO M
(du3nuecKoro xapakrepa, CpeCcTBaMU MaTEMAaTUYECKOTO aHAJU3A.

Onepatop 3710 000 "KomnaHus "TeH3op"
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KoimuecTBoyacos DJIeKTPOHHbIE
n/-n HaumeHoBaHuepa3ae/i0B U TEMIIPOrPaMMbI B Kontpo | Ilpaktu | (uudposbie)
Cer0 | ibmbIe yeckuep | O0pasoBaTe/IbHbIEpecypc
pabéoTel | a00THI bI
1 MHoecTBa palOHaJIbHbIX U JCHCTBUTEIBHBIX YHCEIL. 14 1 bu6munoreka [JOK
ParnonanbHbleypaBHCHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
bu6mmoreka [{OK
2 Oyukiuy 1 rpaduku. CTEeneHsb ¢ MelbIM MoKa3aTeaeM 6 https-/m.edso0.ru/1568aba3
3 ApudmMeTnueckuii KOpeHb N—0i CTETICHH. 18 1 bubmoreka [{OK
HppanuoHaibHbICYpaBHEHUS 1 HEPABCHCTBA https://m.edsoo.ru/1568aba3
b K
4 dopmynbITpuroHomMeTpun. TpuroHOMeTpuIeCKueypaBHEHUS 22 1 h tI:s;I;/(r)]:éeI;as I()_E)(.)ru /1568aba3
5 [TocnenoBarenpHOC orpecc 3) bubmmoreta LIOK
JI€IOBATEIILHOCTH U MIPOT uu
A POrp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0600IIeHNE, CHCTEeMAaTH3AIIUSI3HAHUM 3 1 bubmmorexa LIOK
P ’ B ’ t https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMMUCHIO
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11 KJIACC
Ne KoimuecTBouacos DJIEeKTPOHHbIE
HaumenoBanuepasiesioB u
n/n (undposrie) odpa3o-
TeMIIPOrpaMMbl Bcero | Kontpoabnsiepaborsl | IIpakTnyecknepadorsl
BaTeJIbHbIE Pecypchl
1 [ToBTOpenue, 06001IeHNE, 4 1 Bbubnuoreka [JOK
cUCTEMATU3aALMA3HAHWI https://m.edsoo.ru/fl1c4afd
Crenens ¢ paruoHaIbHBIM
, goxzfa;;elneM. IToka3arenrHas " . Butmorexa LIOK
YHICTHDL https://m.edsoo.ru/fl1c4afd
[Toka3arenbHbICypaBHEHUS U
HEpaBEHCTBA
5 | Rerapimammconne soammoman | 14 ) BuGmorexa LIOK
P P https://m.edsoo.ru/fl11c4afd
HEpaBEHCTBA
A ;IZI/;FC;I({I;A:;TquGCKHe byHKIUU U o . Bubmorexa [[OK
p ’ https://m.edsoo.ru/fl1c4afd
TpuroHomeTpuyecKUEHEPaBEHCTBA
5 [IpouszBoanas. 24 1 Bbu6nunoreka [JOK
[TpuMeHEHHETPON3BOIHOM https://m.edsoo.ru/f11c4afd
6 VIHTerDai 1 ero oHe 10 1 bubmuoreka [JOK
HTCT n CTOIIPUMCHCHU A
P P https://m.edsoo.ru/fl11c4afd
7 . bubnnoreka [HOK
C 17 1
HCTEMBLYPaBHCHIH https://m.edsoo.ru/fl11c4afd
8 HaTvhanhHEe i LeNEedncna 4 bubnuoreka IIOK
T BbHBIC U JIBICUUCJI
P H https://m.edsoo.ru/fl1c4afd

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMMUCHIO
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9 [ToBTOpenue, 06001IIEeHNE, 7 1 Bubnunorexa [JOK
CHCTEMAaTU3alASI3HAHU I https://m.edsoo.ru/fl1c4afd
OO11ee KOMMYECTBO YaCcOB 110 MPOrpaMMe 102 8 0

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMMUCHIO
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kona npo- .
IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOCHHS] OCHOBHOM
BEPHEMOTO o0pa3oBaTeJIbHOI MPOIrPaMMBbI CPpeHEro 001ero 00pa3zoBaHus
pe3yjabTara
1 Yucna u BBIYUCTICHUS
11 OnepupoBaTh MOHATUSIMU: PAIMOHAIBHOE U JICUCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JECATUYHAS APOOb, MPOIICHTHI
12 BrimonHITh apudMeTrHueckue onepaniy ¢ paiuoHaTLHBIMU U
' JEHCTBUTEILHBIMHU YACIAMU
13 BoImonHITh NpuOIMKEHHBIC BHIYUCIICHUS, UCTIONb3Ysl MPaBHIia
' OKPYTJICHUS, JIENaTh MPUKUIKY U OIEHKY PEe3yJIbTaTa BIYMUCICHUIN
OnepupoBaTh MOHATUIMU: CTETIEHB C 1IETBIM MTOKa3aTeleM,
cTaHjapTHasi opMa 3anucu JeHCTBUTEIBLHOTO YKCIia, KOPEHD
1.4 HaTypaJIbHOM CTETNIEHU; UCTIOIb30BaTh MOIXOIAIYI0 (PopMy 3amucu
JNENUCTBUTEIBHBIX YUCEI JUISl pEIICHUS MPAKTUYECKUX 3a]1a4 U
MPEICTAaBICHUS TAHHBIX
OnepupoBaTh MOHATUSIMU: CHHYC, KOCUHYC U TAHTE€HC TIPOU3BOJILHOTO
1.5 yTJia; UCTI0JIb30BaTh 3aMKCh MPOU3BOJILHOTO yTiia 4epe3 0OpaTHbIC
TPUTOHOMETpUUYECKHE (PYHKITUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSMHA: TOXKICCTBO, YpaBHEHUE, HEPABCHCTRBO,
2.1 1eJI0€, pallMOHAIbHOE, UppallMOHAJILHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHUE
59 BrImotHATh peoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKCHUN U
' penraTh TPUTOHOMETPUIECKUE YPABHCHHUS
BEITIONTHSTE peoOpa3oBaHus EIbIX, PAIIMOHATBHBIX U
2.3 UPPALMOHATIBHBIX BHIPAXKEHUM U PENIaTh OCHOBHBIE TUIIBI IIENIBIX,
palMOHANBHBIX U UPPAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
94 [TpuMeHsTh ypaBHEHUS M HEPABCHCTBA JIJISI PEIICHUS MAaTeMaTHIECKUX

3a/1a4 1 3a7a4 U3 pa3InyHbIX 00JaCTel HAYKU U PEAIbHON KU3HU

Onepatop 340 000 "KomnaHus "TeHsop"
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MOI[GJ'II/IpOBaTB PCaJIbHBIC CUTyalluN Ha A3BIKC anre6p1>1, COCTaBJIATH
BbIPpaXCHUA, YPABHCHUS, HCPABCHCTBA 110 YCJIIOBHIO 3a1a4Hu,

25 MCCIIEIOBATh MMOCTPOCHHBIE MOJIENN C HCIIOIh30BAaHUEM alllapara
anreopbl
3 OyHKIIMU U rpadUuKu
OnepupoBaTh NOHATUAMU: (PYHKIIMS, CIOCOOBI 3adaHUs QYHKIUH,
3.1 00J1acTh ONpEENICHUs] 1 MHOXECTBO 3HaueHUM QyHKIUHU, Tpaduk
GbyHKIMM, B3aUMHO 0OpaTHbIE (DYHKITUU
3.9 OnepupoBaTh NOHATUAMU: YETHOCTh U HEUYETHOCTD (DYHKIUH, HYJIN
' (byHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnons3oBaTh rpaduku GyHKIMN AJ19 pEeIISHUsS] YpaBHEHUM
3.4 Crpoutb 1 9ynuTaTh TpadUKu JUHEHHON QYHKINH, KBAPATUIHOM
' byHKIMH, CTENEHHON (YHKIIUH C LIETIBIM MTOKa3aTeIeM
Hcnonb3oBaTh rpaduku GyHKUKN JUIsl KCCIIEOBAHUS MTPOLIECCOB U
35 3aBUCUMOCTEH MPU PEIICHUHU 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
' peanbHOM KU3HU, BRIpaXaTh (HOPMYIaMH 3aBUCUMOCTH MEXKTY
BEITUYMHAMU
4 Havana maTeMaTnieckoro aHaimsa
41 OnepupoBath NOHIATUAMHU: [TOCIEIOBATEILHOCTD, apU(PMETUYECKAS U
' reoMeTpudecKkast porpeccuu
OmnepupoBaTh MOHATUAMU: OECKOHEUHO YOBIBAIOIIAsl TEOMETPUYECKas
4.2 nporpeccusi, cyMMa 0€CKOHEYHO yObIBatOIIEH reoMeTpUIeCKO
IPOrpeccuut
4.3 3agaBaTh MOCIEA0BATEIILHOCTH PA3IMYHBIMU CIIOCO0aAMU
44 Hcnonp30BaTh CBOKMCTBA MOCIIEIOBATEIILHOCTEN U ITPOTPECCUN TS
' pEIICHUs peallbHbIX 3aa4 MPUKIAIHOTO XapaKTepa
3) MHoxecTBa U JIOTUKA
5.1 OmnepupoBaTh MOHATUSIMH: MHOXKECTBO, ONIEPAIIMH HAJ] MHO)KECTBAMU
Hcnonbp30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jyis OMUCaHUs
5.2 peasbHBIX MPOLIECCOB U SBJICHUH, TP PEIICHNUH 3a]a4 U3 JPYTUxX
y4eOHBIX MPEMETOB
5.3 OmnepupoBaTh MOHIATUSAMHU: OTIPE/ICIICHNE, TEOPEMA, CIIECIICTBHE,

JOKa3aTCIIbCTBO

Onepatop 340 000 "KomnaHus "TeHsop"
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11 KIIACC
Koa npo- .
IIpoBepsieMble npeaMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
BEpHEMOTo o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 0011ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIUUCIEHUA
OnepupoBaTh NOHATHIMU: HATYPaAJIbHOE, LIEJOE YHUCIIO; UCTIOJIb30BATh
1.1 IIPU3HAKU JEJIMMOCTH LEJIbIX YUCET, PA3JIOKEHUE YUCIIA HA IIPOCTHIE
MHOKUTENM VISl PELICHUS 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENEHD C PALIMOHAIBHBIM IIOKa3aTeIeM
13 OnepupoBaTh MOHATUSAMU: JorapudM Yucia, 1eCATUYHBIE U
' HaTypajbHbIE JTOTapu(MbI
2 VYpaBHEHUS U HEPABEHCTBA
[TprmeHsTh CBOMCTBA CTENEHHU ISl Pe0Opa30BaHUs BEIPAKEHUIH,
2.1 OIEPUPOBATh NOHATUSAMMU: IIOKA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO,
pelIaTh OCHOBHBIE TUIIBI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonusaTe npeoOpa3zoBaHus BRIPAXKECHHI, COAEPKAIINX JTOrapu(MBI;
99 OIepUPOBaTh NOHATHIAMMU: JIOTApUPMUUECKOE YpaBHEHUE U
' HEPaBEHCTBO; PEIlIaTh OCHOBHBIE TUIIbI JIOTApU(PMHUUECKUX YpaBHEHUIN
Y HEPABEHCTB
2.3 Haxoauts pemenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh NOHATHAMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€
24 pelIeHue; UCII0Ib30BaTh CUCTEMY JIMHENHBIX YPABHEHUN IS PELLIECHUS
IIPAKTUYECKUX 3a7a4
25 Haxonute pemenus npoCcTeNnX CUCTEM U COBOKYITHOCTEN
' palMOHAJIBHBIX YPABHEHNUN U HEPABEHCTB
MonenupoBarh peajgbHble CUTYallMU Ha SI3bIKE alireOpbl, COCTABIISATh
26 BBIPAXXEHUs, YPABHEHMI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO
3a/1a4u, UCCIIE0BATh IIOCTPOCHHBIE MOJEIIN C UCII0JIB30BAHUEM
amnmapara anreopsl
3 OyHKIMH U TpapuKH
31 OnepupoBaTh NOHATUAMU: IEPUOIUUECKAs] PYHKIINS, TPOMEKYTKH

MOHOTOHHOCTH (DYHKITUH, TOYKU IKCTpeMyMa (HYHKIIMU, HAanOoJIbIee
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¥ HaMEHbIIIee 3HAaYCHNS (PYHKIIMU Ha MPOMEKYTKE; UCTIOIb30BaTh X
JUIsl McclieoBaHus (DYHKIIMH, 3aJaHHOM TpaduKom

OnepupoBaTh MOHATUSAMU: TPAPUKH MOKA3ATEIHHOM,
JorapuMUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIUIA; N300paxaTh UX

32 HAa KOOPJAMHATHOM INIOCKOCTH U MCIOJb30BATh JIJISl PELICHHUS
YPaBHEHU U HEPABEHCTB
N300paxkaTh Ha KOOPJAMHATHOMN MIIOCKOCTU TpaUKU TUHEHHBIX
3.3 YPaBHEHMI U UCIIOJIb30BATh UX JJI PELICHUS CUCTEMBI JIMHEHHBIX
YpaBHECHUU
34 Hcnonbs3oBath rpaduku GyHKIUHN 1715 HCCIEA0BAaHUS IPOLIECCOB U
' 3aBUCUMOCTEN U3 IPYTUX YYEOHBIX AUCLUILINH
4 Havayia MaTemMaTnuecKkoro aHajimsa
OnepupoBaTh NOHATUAMU: HENIPEPHIBHASI PYHKIIHS, IPOU3BOIHAS
4.1 (bYHKIMH; UCTIONB30BATh TEOMETPHUUECKUN U (PU3MUECKUN CMBICT
IIPOU3BOIHOM JJIsl PELLICHUS 3a]1a4
49 HaxoauTth nmpon3BoIHBIE 31€MEHTAPHBIX (PYHKIMHA, BEIYUCIAT
' IPOU3BOHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKIIHI
Hcnonb30BaTh TPOU3BOIHYIO JUISl HCCIIEIOBAaHUS (DYHKIIMH HA
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS
K IIOCTPOEHHUIO IpapUKOB
44 Hcrnonb30BaTh NPOU3BOIHYIO JUISI HAXOXKICHHS HAWIIYYILErO PEICHUS
' B IIPUKJIAJHBIX, B TOM YUCJIE COUUAIBbHO-3KOHOMHYECKHX, 3a/1a4ax
45 OnepupoBath NOHATUAMMU: IEPBOOOPA3HASI U UHTETPAT; IOHUMATh
' reOMETPUYECKUHN U PU3NUECKHUI CMBICII HHTETpaa
46 Haxoauth nepBooOpa3Hbie 37IeMEHTAPHBIX (QYHKIIHM, BHIYUCISATh
' uHTerpai no popmyne Hetotona — JleitOnuna
Pemate npukiaaHsle 3a1a4, B TOM YUCJIE COLUAIBHO-
4.7 HKOHOMHYECKOTO ¥ (PU3UYECKOTO XapaKTepa, CPeACTBAMU

MAaTEMAaTHYCCKOI'O aHaIn3a
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INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC
Koxa| IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BEIYUCIECHUS
PaunonansHblie uncna. OOBIKHOBEHHBIE U AECSITUYHbBIE APOOU, TPOLICHTHI,
OECKOHEUYHbIE IEPUOUYECKUE APoOU. Apu(pMeTHUECKUE Onepaluu ¢
1.1 | pauMoHaIBHBIMU YHCIAMHU, TPEOOPA30BAHUS YUCIOBBIX BHIPAKEHUH.
[Ipumenenue apobdeit 1 MPOLEHTOB IS PEeLIeHUs] PUKIIAIHBIX 3a/1a4 U3
pPA3JIMYHBIX OTPACIICV 3HAHUHN U pEaIbHOM KU3HU
JericTBuTenbHbIE yncia. PainoHanbHbIe M MPppallMOHAIBHBIE YHCIIA.
19 Apudmernyeckue onepanuu ¢ I1eUCTBUTENbHBIMU YnciIaMu. [IpubnnxEénnbie
' BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKHUIKA U OLIEHKA pe3yJibTaTa
BBIUYKCIICHUM
Crenienb ¢ nenbsiM nokazareiaem. CtanaaptHas hopma 3amucu
13 NENUCTBUTEIHHOTO unciia. Mcronb3oBaHue moaxo e (hopMbl 3amicH
' JNENCTBUTEIBHBIX YUCEI JUIS PEIIECHUS MPAKTUYECKUX 3a]1a4 U MPECTABICHUS
JAHHBIX
14 ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTeNeHH. JIeCTBuUS ¢
' apu(pMETUIECKUMU KOPHSMU HATYpaJbHON CTENIEHU
15 CuHyc, KOCUHYC M TAHT€HC YHMCIIOBOrO apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApKTaHI€HC YHCIIOBOIO apryMEHTa
2 YpaBHEHUSI U HEPABEHCTBA
2.1 | ToxxmecTBa 1 TOXKIECTBEHHBIE TIPEOOPA30BaAHUS
59 [IpeoOpazoBaHre TPUTOHOMETPUUECKHUX BbIpakeHUH. OCHOBHbBIE
' TPUTOHOMETpPUYECKHUE (POPMYIIBI
53 YpaBHeHue, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTon
WHTEPBAJIOB
2.4 | Pemenue nenbix u 1poOHO-palIMOHATIBHBIX YPAaBHEHU 1 HEPABEHCTB
2.5 | Pemenue uppanmoHanbHBIX YpaBHEHUH U HEPABEHCTB
2.6 | PeleHue TpUrOHOMETPUYECKUX YPABHEHUM
57 [IprMeHneHne ypaBHEHH U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]1a4 U
' 3a]1a4 U3 PA3IMYHbIX 00JIaCTel HAyKU U PeaIbHOW KU3HU
3 OyHKIMU U rpadUuKu
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Oyuknws, ciocoos! 3ananus Gyakun. ['paduk pyHkuu. Bzanmao

3.1
oOpaTHble (PYHKIIMN
3.9 OO6nacTb onpeneneHust U MHOKeCTBO 3HaueHui pyHkuuu. Hynu Qpynkuun.
' [TpomMexyTkH 3HaKONOCTOSIHCTBA. YETHBIE N HEUETHBIE (PYHKIUU
33 CreneHHast pyHKIUS ¢ HATypalbHBIM U LETBIM MOKa3aTenem. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaguK KOpHS N-O CTENEHU
3.4 Tpuronomerpryeckast OKpy>KHOCTb, OIPEIETIEHUE TPUTOHOMETPUUECKUX
' (YHKIMI YUCIIOBOTO apryMeHTa
4 Hauvana maremMaTn4yeckoro aHaansa
41 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS TIOCIEA0BATENbHOCTEH.

MOHOTOHHBIE IIOCJICA0BAaTCIBbHOCTH

Apudmernyeckast 1 reoMeTpuyeckas nporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccus. Cymma 6€CKOHEYHO yObIBaIOIIEH

4.2 | reometpuyeckoi mporpeccu. @opmysa CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisi pelieHns peajibHbIX 3a]1a4 MPUKIaHOTO
Xapakrepa

5 MHuokecTBa U JTOTHKA

MHo0>kecTBO, Olepaluy HajJ MHOKecTBaMu. J{narpammel Ditnepa — BeHHa.
5.1 | IIlpumeHeHne TEOPETUKO-MHOKECTBEHHOTO anmnapara AJisl ONMCaHusl PeajbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a]1a4 U3 APYTUX yUeOHBIX MIPEIMETOB

5.2 | OnpenencHue, TeopeMa, CleACTBHE, J0Ka3aTeIbCTBO

11 KIJACC

K IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
on

1 Yucia 1 BBIYMCICHUS

1.1 | HarypanbHble u uensle yncina. [Ipu3sHaku JeIMMOCTH LENbIX YACET

1.2 | Crenenb ¢ paluoHalIbHBIM NTOKa3ateseM. CBOWCTBA CTENEHU

1.3 | Jlorapudm uucna. JlecsTuunbie U HATYpaJIbHBIEC TOTAPU(MBI

2 VYpaBHEHUs U HEPAaBEHCTBA

2.1 | IIpeoOpazoBaHue BBIPAKECHUI, COACPKAIINX JTOTapU(MbI

59 [IpeoOpa3zoBaHue BEIpaAXKEHUI, COAEPKALUX CTEIEHH C PAlMOHAIBHBIM
" | mokaszarenem

Fa ANO-000-"K. T L}
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2.3 | Ilpumepbl TPUTOHOMETPHUYECKIX HEPABEHCTB
2.4 | [loka3zarenbHble ypaBHEHMS 1 HEPABEHCTBA
2.5 | Jlorapudmudeckre ypaBHEHHUS U HEPABCHCTBA
26 CucTembl INHENHBIX YpaBHEHH. PellleHne npuKkiagHbiX 3a4a49 ¢ IOMOUIBIO
' CHCTEMBI JIMHEWHBIX YPABHEHUU
2.7 | CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
28 [IpumeneHue ypaBHEHH, CHCTEM U HEPABEHCTB K PEIICHUI0 MATEMaTHYECKUX
' 3a/1a4 ¥ 3aj1a4 U3 pa3InuHbIX 00J1acTel HAYKU U PeaIbHOW KU3HU
3 ®OyHKIMU U rpaduKu
Oyukuus. [lepuognueckue pynkuuu. [IpomMeKyTkr MOHOTOHHOCTH (DYHKIIMH.
3.1 | Makcumymbl 1 MUHUMYMBI QyHKIIMU. Hanbomnpiee 1 HauMeHblIee 3Ha4YeHue
(GYHKIIMU HA TPOMEKYTKE
3.2 | TpuronomeTrpuueckue PyHKIIMH, IX CBONCTBA U TpaPuKu
3.3 | IlokazarenpHas u JorapudmMuueckas QPyHKIIMU, UX CBOMCTBA U rpaduku
3.4 Ucnonp3oBanue rpadukoB GyHKINNA IS pEeIICHUS YPaBHEHUHN U IMHEHHBIX
" | cucrem
Ucnonb3oBanue rpadukoB GyHKUUN JJIs1 UCCIIEIOBAHUS MTPOLIECCOB U
3.5 | 3aBUCUMOCTEM, KOTOPbIE€ BOBHUKAIOT MIPHU PEIICHUHN 3a/1a4 U3 IPYTUX Y4eOHbIX
IIPEIMETOB U PEAIbHOMN KU3HU
4 Hayana marematnueckoro aHanusa
4.1 | HenpepsiBHble PpyHKIIMH. MeTOJ MHTEPBATIOB AJIsl PEIICHHS] HEPABEHCTB
4.2 [TpousBoanas ¢pynkiuu. ['eomerpudeckuii u GU3HIESCKUI CMBICT
" | npousBoaHO#
43 [IpousBoaHbIE AIeMEHTAPHBIX QPYHKIMH. DOPMYIIBI HAXOXKIACHUS
' MIPOU3BOIHON CYMMBI, TPOU3BEJCHUS U YACTHOTO (PYHKIIHIA
[IpumeHeHne nporu3BOIHOM K UCCIAEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD U
4.4 | skctpeMyMbl. HaxoxieHne HanbopIero 1 HAMMEHbIIETO 3HAYCHUS
(GYHKIIMU Ha OTpE3Ke
[IpumeHeHne NpOoU3BOIHOM I HAXO0XK/ICHHS HAWITYYLIErO PEIICHUS B
4.5 | mpuUKIAIHBIX 3a7a4ax, ISl OIpeAesICHUs] CKOPOCTH IPoliecca, 3aJaHHOTO
dopmymoit uau rpagurom
4.6 | IlepooOpasnas. Tabnuia nmepBooOpa3HbIX
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4.7

Wuterpain, ero reomerpudeckuii u pusndeckuii cMpici. Berancnenue
uHTerpaia no gpopmyne Hetotona — JleiiOHuia
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ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa npo-
BepsIeMOro
TpeOGoOBaHUA

IIpoBepsiemble TPeOOBAHUSA K NIPEIMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrPaMMbI CpeIHEro
00111ero o0pa3zoBaHus

Bnanenue MeToaMu J0Ka3aTenbCTB, aITOPUTMAMU PEILICHUS 3a4a4;
yMeHHe (GOPMYIUPOBATH U ONEPUPOBATH MOHATUSAMU: ONIPEIETICHUE,
aKcuoMa, TeopeMa, CJIeJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWJIbHBIE (POPMYITUPOBKU; IPUMEHSTH UX; YMEHHE
dbopmynrpoBaTh 00paTHOE U MPOTUBOMOI0KHOE YTBEPKICHUE,
MIPUBOJIUTH NMTPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIB30BATh METO/T
MaTeMaTU4YeCKOW MHIYKINU; IPOBOAUTH JOKa3aTEIbHbIE
paccyXAeHus MPU PELICHUH 3a/1a4, OLEHUBATh JJOTHUECKYIO
MPaBUWIBHOCTh PACCYXK/JEHUN; YMEHHUE ONIEPUPOBATH OHSATUAMMU:
MHO>KECTBO, ITOJIMHOKECTBO, ONEpALlU HAJl MHOKECTBAMH; YMEHHE
UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapart JAJis ONUCaHUs
peanbHBIX MIPOLIECCOB U SIBJICHUH U IPHU PEUICHUH 33a4, B TOM YUCIIe
U3 IpYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATh MOHATUSIMHU:
rpad, cBsi3HbIN rpad, AepeBo, UK, rpad Ha MIIOCKOCTH; YMEHHUE
3a/1aBaTh U OMUCKHIBAThH Tpadbl pa3IMYHBIMU CIIOCOOAMHU;
MCIIOJIb30BaTh Tpadbl IPH pEIICHUH 33124

YMeHune onepupoBaTh MOHATUSAMU: HATYPaJIbHOE YHUCIIO, LIET0E
YHCJIO, CTETEHb C LIEJIBIM NI0Ka3aTeeM, KOpeHb HaTypaJlbHOM
CTENEHH, CTETIEHb C pallMOHATIbHBIM IMOKA3aTEJIEM, CTEIIEHD C
JEMCTBUTEIBHBIM [TOKA3aTENIEM, Jorapudm 4uciia, CUHyC, KOCUHYC U
TAHI'€HC MPOU3BOJIBHOIO YUCIIA, OCTATOK I10 MOJYJIIO, PALIMOHAILHOE
YHCJI0, UPPALMOHAIBHOE YUCII0, MHOKECTBA HATYPAJIbHBIX, LIEJIBIX,
palMOHAIBHBIX, IEHCTBUTEIBHBIX YUCEN; YMEHHUE UCIIOIb30BaTh
IPU3HAKH JIETUMOCTH, HAUMEHbBIINNA OOINI JENUTENb U
HauMeHbllIee 001ee KpaTHOE, anropuT™ EBKIIMIa Ipy penieHuu
3aJ1a4; 3HaKOMCTBO C PA3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMAMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCICHUE 3HAYECHUN U
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npeoOpa3oBaHus BBIPAXKEHUI CO CTENEHAMHM U Jorapu(pMamu,
npeoOpa3oBaHus IPOOHO-PAIMOHAIIBHBIX BBIPAXKEHUM; YMEHUE
ONEepUpPOBaTh MOHITHIMU: TIOCIEI0BATENBHOCTD, apU(MeTHYECKAS
nporpeccusi, reoMeTprueckas mporpeccusi, 0eCKOHEYHO yObIBaOIIAs
reoMeTpuiecKas porpeccus; yMeHue 3aJaBathb
MOCJEA0BATENBHOCTH, B TOM YHCJIE C IOMOILIBIO PEKYPPEHTHBIX
dbopMyI1; yMEHHE ONIEpUPOBATH NOHATUAMU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YNCIIA, MOYJIb U APTYMEHT
KOMIUIEKCHOT'O YHciia, opMa 3alMCH KOMIUIEKCHBIX YHCEeN
(reomeTpuuecKasi, JPUTOHOMETPUYECKas U anredpandeckas); yMeTb
MPOU3BOIUTH apU(PMETHUECKHUE IEUCTBUS C KOMIUIEKCHBIMU
YUCJIAMH; IPUBOJUTH MPUMEPHI UCTIOJIb30BAHUS KOMIUIEKCHBIX
YUCEN; ONEPUPOBATh NOHATHUAMU: MAaTpULA 2X2 U 3X3, ONpEAECIUTEID
MaTpPHUIIbl, TEOMETPUUECKUN CMBICI OIIPEAETUTENS

YMeHune onepupoBaTh MOHATUSIMU: PAllUOHAJIBHBIE,
HppanroHaIbHbIC, TOKa3aTeIbHbIC, CTENIEHHBIC, JTOTapUMUIECKUE,
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;
YMEHHE ONIEPUPOBATH MOHITUAMU: TOKIECTBO, TOKIECTBEHHOE
npeoOpa3zoBaHuE, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUN U
HEPABEHCTB, PABHOCUJILHOCTh YPABHEHH, HEPABEHCTB U CUCTEM;
YMEHHE peliaTh YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TOMOUIBIO
pa3IMYHBIX TPUEMOB; pEIIaTh YPABHEHNUSI, HEPABEHCTBA U CUCTEMBI C
[apaMeTPOM; MPUMEHATh YPABHEHU S, HEPABEHCTBA, UX CUCTEMBI JIJIs
pEIICHNS MaTeMaTHYeCKUX 3a/1a4 U 3aJ1a4 U3 Pa3IuIHbIX 00JacTei
HAayKHU U PEAIbHOM KU3HU

YMeHre onepupoBaTh MOHATHAMU: (HYHKIHS, YETHOCTh (YHKITUH,
NEPUOANYHOCTD (DYHKIIMHU, OTPaHUICHHOCTh (DYHKIIHH,
MOHOTOHHOCTh (DYHKITUH, SKCTPEMYM (PYHKIIMU, HAUOOJIbIIIEE U
HaWMeEHbIIIee 3HaUYCHUS (PYHKIIMHN Ha MPOMEXKYTKE, HETIPEephIBHAS
GyHKITMS, aCUMITTOTHI Tpaduka QYHKIMH, TIepBasi U BTOpas
MPOU3BOIHAS (PYHKITUHU, TEOMETPUIECCKUN U (PU3HUECKHUI CMBICTT
MIPOU3BOJIHOM, IEPBOOOpA3HAs, OTIPECIEHHBI HHTETPAT, YMEHUE
HAXOJIUTh ACUMIITOTHI Tpaduka GyHKIINHA, YMECHUE BBIYUCIISITH

IMPOU3BOAHBIC CYMMBI, IIPOU3BCACHUS, HACTHOT'O 1 KOMITO3HUIIUH
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GbyHKIMIA, HAXOIUTh YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUY;
YMEHHE HAXOJUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHIA, yMECHUE
MCITI0JIb30BaTh IPOU3BOIHYIO JUIsSl KCCIIEOBaHUS (DYHKIIMIA, HAXOIUTh
HanOOJIbIIINE U HAUMEHBIINE 3HaYeHUs (PYHKLMI; CTPOUTH TpadUuKu
MHOTOWJIEHOB C UCIOJIb30BAaHUEM aIapaTa MaTeMaTH4eCcKOro
aHaJIn3a; IPUMEHSTH POU3BOIHYIO ISl HAX0XKJICHUS HAWTy4LIETo
pellleHusl B IPUKJIaJHBIX, B TOM YUCIIE COIMAIbHO-3KOHOMHUYECKHX U
bU3UYECKHX 3a7a9aX; HAXOUTh IO U 00BEMBI HUTYD C
MOMOIIbIO MHTETPaJIa; IPUBOAUTH IPUMEPHI MATEMAaTHYECKOTO
MOJICITMPOBAHHUS C MOMOLIBIO AU PEpeHIINaTbHBIX YPaBHEHHH

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKINU, 0OpaTHAs
byHKIMS, KOMIIO3ULMS QYHKUIUN, TUHEHAs QYyHKIMSA, KBaApaTHUYHas
byHKIMS, paliioHanbHast PYHKIMS, CTeIeHHas (QYyHKIUSA,
TPUTOHOMETpUUYECKHE (PYHKITNHU, OOpaTHBIE TPUTOHOMETPUUYECKHE
GyHKITMY, TTOKa3aTelbHas U JorapudmMudeckasi yHKIIMN; YMEHHE
CTpOUTh TpauKu N3YICHHBIX (YHKIIUNA, BEITTOTHSITH
npeobpazoBanus rpadukoB HYHKIUH, UCTIONB30BATh TPAPHUKH TS
W3yUYEHUs IPOIIECCOB U 3aBUCUMOCTEH, P PEIICHUH 3a/1a4 U3
JpYruX y4eOHBIX MPEIMETOB U 3a]1a4 U3 pealbHON )KU3HU; BBIPAXKATh
dbopmynamMu 3aBUCUMOCTU MEXy BEIMYMHAMU; UCTIOJIb30BAThH
CBOICTBA U rpaduKu GYHKUIUN JUIsl pEICHUSI YpaBHEHUI, HEPABEHCTB
W 3aJ1a4 ¢ mapaMeTpamu; n300pakaTh Ha KOOPIMHATHOMN MIOCKOCTH
MHOJKECTBA PELICHUN YPABHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/1a4M pa3HbIX TUIOB (B TOM YHUCIIE HA
MPOLICHTBI, I0JIM U YaCTH, Ha JIBUXKEHUE, pabOTy, CTOMMOCTh TOBapOB
U YCIyT, HAJIOTH, 33J]a41 U3 00JaCTH YIpaBIEHUs JTUYHBIMU U
CEMENHBIMU (PUHAHCAMU ); COCTABIISATH BBIPAXKEHUS, YPABHEHHS,
HEPaBEHCTBA U UX CHCTEMBI IO YCJIOBHIO 33/1a4H, UCCIIEIOBAThH
MOJTy4YE€HHOE pellieHUe U OLEHUBATh MPaBIONOJ00HOCTh
PE3YJIbTATOB; YMEHHUE MOJAEINPOBATh PEAIbHBIE CUTYAIIMH HA SI3bIKE
MaTEMaTUKH; COCTABIISATh BRIPAXKCHUS, YPaBHCHHUSI, HEPABEHCTBA U UX
CUCTEMBI 110 YCIOBUIO 3a1a4, UCCIIEI0BATh MOCTPOEHHBIE MOJIEH C
MCITIOJIb30BAaHUEM anmnapara ajareopbl, HHTEpIPETUPOBATh

ITOJTYYEHHBIN PE3YIIbTAT
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YMeHure onepupoBaTh MOHATHSIMU: CPEAHEE apuPMETHIECKOE,
MeJlMaHa, HanOoJbIlee U HAUMEHbIIIee 3HAYEHUs, pa3Max,
JUCTIEPCHS], CTAHIAPTHOE OTKJIOHEHHUE YUCIOBOT0 HAbOpa; yMEHHE
W3BJIEKAaTh, HHTEPIPETUPOBATH HH(POPMALIHIO, TPEJCTABICHHYIO B
TabJIMIax, Ha AMarpammax, rpagukax, oTpa)xarollyro CBOMCTBa
peaNbHBIX MPOLIECCOB U SIBICHUHN; MPEACTABISITh HHPOPMALIUIO C
MOMOIIBIO TAOIHI] M TMarpaMM; UCCIIEI0BATh CTATUCTUUECKUE
JAaHHBIC, B TOM YHCIIE C TPUMEHEHHEM TpaduuecKuX METO/I0B U
AJIEKTPOHHBIX CPEACTB; TpadUUECKH UCCIEOBATH COBMECTHBIC
HAOJIFOICHHSI C TIOMOIIIBIO JUArpaMM PaCCEUBAHMSI M TIMHEHHOU
perpeccun

YMeHue onepupoBaTh NOHATUAMU: CIIYYAUHBIN OMBIT U CIIyYanHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOT'O COOBITHS; YMEHUE BHIYUCIISTh
BEPOSITHOCTh C UCIOJIb30BaHUEM T'paueCKUX METOA0B; MPUMEHSIThH
(bOpMYIIBI CTIOKEHHSI 1 YMHOKEHHS BEPOATHOCTEH, (POPMYITY TTOJTHON
BeposITHOCTH, (hopmyny beprysum, komOnHaTOpHBIE (DAKTHI U
(GhopMyIibl; OLIEHUBATh BEPOSTHOCTU PEATbHBIX COOBITUI; YMEHHE
ONEPUPOBATH MOHATUSIMU: CIIy4ailiHasl BEIMUNHA, PACTIPEICIICHUE
BEPOSATHOCTEN, MATEMATUYECKOE OKUIAHUE, TUCIIEPCHS U
CTaHJapTHOE OTKJIOHEHUE CIIy4ailHOU BeIUYMHBI, GYHKIIUU
pacrpeneneHus U INOTHOCTH PAaBHOMEPHOTO, IMTOKA3aTEIbHOIO U
HOPMAaJIbHOTO PacIpeaeeHuii; YMEHHE UCII0JIb30BaTh CBOMCTBA
M3YUYCHHBIX PACIPEACICHUN Ul PELICHUS 3a/1a4; 3HAKOMCTBO C
MOHATUSMU: 3aKOH OOJBIINX YUCEN, METOIbI BHIOOPOUHBIX
WCCIIEIOBAHUN; YMEHHUE IPUBOIUTH IPUMEPHI IPOSIBIICHUS 3aKOHA
OOJIBIIKX YUCEN B IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUAX; YMEHUE
ONEPUPOBATH MOHATUSIMH: COUETAHHUE, IEPECTAHOBKA, YUCIIO
COUYETaHUH, YHCIIO TTIepeCcTaHOBOK; OMHOM HbhI0TOHA; ymMeHUe
MIPUMEHSITh KOMOMHATOPHBIE (DaKThl U PACCYKJICHUS JIJIs PELICHUSI
3aJlay; OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA; COCTABISATh
BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH MOJIYUEHHBII
pe3yJibTaT

YMeHue OIICpUpPOBaTh NMOHATHUAMU: TOUKA, IIPsAMaAs, IIJIOCKOCTD,

IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYMHA yIia, INIOCKUH yro,
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JBYI'PAHHBIN YroJI, TPEXTPAHHBIN YIOJI, CKPEIMBAIOIIMUECS MIPSMBIE,
MapajuIeIbHOCTh U NEPIEHAUKYISIPHOCTh IPSAMBIX U IUIOCKOCTEH,
YTOJI MEXIY NPAMBIMH, YTOJ MEXAY NPSIMOU U INIOCKOCTBIO, YTOJI
MEXy IUIOCKOCTSIMU, PACCTOSTHUE OT TOYKH 10 MJIOCKOCTH,
PacCTOSIHUE MEXKAY IPSMBIMU, PACCTOSTHUE MEXKIY IIJIOCKOCTAMM;
YMEHHE UCIOJIb30BaTh IPU PEILICHUH 3aa4 U3y4YEeHHbIE (PaKThl U
TEOpEMBI IJIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KarOLIEro MUPa; CTPOUTh MATEMATUYECKUE MOJEIIH C IIOMOILBIO
r€OMETPUYECKUX NTOHATUN U BEJIMYMH, PEIIATh CBA3aHHBIE C HUMHU
IIPAKTUYECKUE 3a0a4U

10

YMeHue onepupoBaTh MOHATUSMU: TIOMIATL (GUTYPBI, 00BEM
(burypbl, MHOTOIpaHHHK, IPABUJIbHBIA MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHUKA, Ky0, mapajijienenunea, mpu3Ma, nupamuaa, Gurypa
¥ TIOBEPXHOCTh BpAIllCHUs], IUIUHIP, KOHYC, MIap, cepa, MIoman
cdepsl, TI0MAh TOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA,
MUIMHAPA, 00BEM Ky0a, MPSIMOYTOIHHOTO MapaliyIe/IeIHIIe 1a,
MAPAMUIbI, TPU3MBI, HUIMHIPA, KOHYCA, 1apa, pa3BEPTKA
ITOBEPXHOCTH, CEYEHUSI KOHYCa U IWJINHPA, [TapaJUIENbHbIE OCH WIH
OCHOBAHMIO, CEUCHHE 11apa, INIOCKOCTh, Kacaromascs cQepsl,
LHUJIMH]pA, KOHYCa; YMEHHUE CTPOUTh CEYEHUE MHOTOIPAHHUKA,
M300pakaTh MHOTOTPAHHUKH, UTYPBI U TOBEPXHOCTH BPAIICHUS, UX
CEYEHUs, B TOM YHUCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHUE
MPUMEHSTH CBONCTBA TEOMETPUYECKUX PUTYP, CAMOCTOSATEIHHO
dbopMynHpoBaTh ONPEICICHUS N3yIaeMbIX (DUTYpP, BBIABUTATH
TUTOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPUUECKUX (UTyp,
00OCHOBBIBATH WJIM OTIPOBEPTaTh UX; YMEHUE TIPOBOUTH
KJaccuukanuo GUryp mno pazauyHbIM IPU3HAKAM, BHIIOIHATD
HEO0OXO0IUMBbIE JOMOJHUTENIbHBIE TOCTPOEHUS

11

YMeHune onepupoBaTh NOHATUAMU: JBUKEHUE B IPOCTPAHCTBE,
napajuieabHbIN IEPEHOC, CAMMETPHS Ha IIJIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, MPeoOpa3oBaHue MOA00US, MTOT0OHbBIE
(Gurypsl; yMEHHE paclio3HaBaTh PaBHbIE U MOJ00HbIE (PUTYPBI, B TOM
YuCJIe B IPUPOJIE, UICKYCCTBE, APXUTEKTYPE; UCIOJIb30BATh
reOMETPUYECKHUE OTHOUICHUS ITPU PELICHUU 3a]1a4; HAXOJUTh
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r€OMETPUUECKUE BEJIMUMUHBI (JJIMHA, YTOJI, IOAab, 00BEM) pHU
pEIICHNY 3a7a4 U3 IPYTUX YIYCOHBIX MPEIMETOB U U3 PCATbHOU
YKU3HH; YMEHUE BBIYUCIISTh T€OMETPUUSCKIE BETMYUHBI (JITTHHA,
yroJ, IJI01ab, 00BEM, IIOAAb TOBEPXHOCTH ), UCTIONb3YS
U3Y4YCHHBIC (DOPMYJIBI K METOIbI, B TOM YHCJIC: TIJIOIIAThH
MOBEPXHOCTH MUPAMUJIBI, PU3MBI, KOHYCA, [IWJIMH]IPA, TUIOIIA b
cdepsl; 00bEM KyOa, TPSIMOYTOJILHOTO MapalieNenumnea,
NUpaMuIbl, TPU3MBbI, IIWJIMH/PA, KOHYCA, I1apa; yMEHUE HAXOIUTh
OTHOIIIEHUE 00BEMOB MOI0OHBIX PUTYD

12

YMeHue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA HA YHCIIO0, PA3JI0KEHUE
BEKTOpa 1Mo 0a3ucy, CKaJsipHOE MPOU3BE/ICHNE, BEKTOPHOE
IIPOU3BEICHUE, YTOJI MEXKAY BEKTOPaMU; YMEHHUE UCIIOJIb30BATh
BEKTOPHBIA U KOOPAUHATHBINA METOJ ISl PELICHNS TEOMETPUUECKUX
3a]a4 v 3a7a4 JPYTUX y4eOHBIX MMPEIMETOB

13

YMeHue BbIOMpaTh MOAXOASAIIMN METO AJIs PELICHUS 3a1a4H;
MMOHMMAHHUE 3HAYNMOCTH MATEMATHUKHU B U3yUYEHUU MTPUPOIHBIX U
OOIIIECTBEHHBIX MTPOIIECCOB U SBJICHUI; YMEHUE PAaCIIO3HABATh
IIPOSIBJICHUE 3aKOHOB MATEMATHUKHU B UCKYCCTBE, YMEHUE IIPUBOINUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUUCKOW U MUPOBOU
MAaTE€MAaTU4YECKON HAYKH

Onepatop 340 000 "KomnaHus "TeHsop"

JIOKYMEHT MOZAMUCAH SAEKTPOHHOM NOANUCHIO

«CpenHsasa O6weo6pasoBaTtenbHas LWkona N22» r.Cumdeponons, MBOY, 21.10.25 09:19 (MSK) MpocTas nognucb

KyxHuHa Bepa AnekcaHapoBHa




34

HEPEYEHDB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA

ET'D 10 MATEMATHUKE
Koxa | IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 | HarypanbHble u uenslie yncia. [Ipu3Haky JeIMMOCTH HENbIX YACeN
12 Pannonansubie unciaa. OOBIKHOBEHHBIE U IECATUYHBIE IpO0H,
' IPOLEHTHI, 0ECKOHEUHbIE TIEPUOAUYECKUE APOOU
13 ApupMeTnyecKkrii KOpeHb HaTypaJlbHOM cTeneHu. JlefcTBus ¢
' apu(pMeTHIeCKUMH KOPHSAMHU HAaTYpaJbHOM CTENEHU
14 CrernieHb ¢ 1enbiM nokazatesneM. CTeneHb ¢ palMoHaIbHbIM
' nokasaresnieM. CBOWCTBa CTETICHH
15 Cunyc, KOCHHYC ¥ TAHT€HC YUCIIOBOTO apryMeHTa. ApKCHHYC,
aApPKKOCHHYC, apKTAaHT€HC YHCIOBOTO apryMeHTa
1.6 | Jlorapudm uucna. Jlecaruunbie 1 HATYpaJIbHbBIC JOTAPUPMBI
JleiicTBuTeNnbHBIE YnCa. Apu(METUYECKHE OIIepalluu C
1.7 | neiictBuTenbHBIMH YHCIaMu. [I[puOnmxEHHBIC BEIYKCICHHSI, TPaBUIIA
OKpYTJICHHUSI, IPUKUKA U OIIEHKA Pe3yabTaTa BEIYUCICHUHN
1.8 | IlpeoOpa3oBaHue BhIpaKEHUN
1.9 | KommiekcHbie ynicna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 | Lensie u gpoOHO-paIiOHATbHBIC YPAaBHEHUS
2.2 | ppanuoHaibHbIC YPaBHCHHS
2.3 | Tpuronomerpuueckue ypaBHEHUs
2.4 | TlokasaTenbHbIC U JIOTapU(DMHUUECKUE YPABHECHUS
2.5 | Lensie u qpoOHO-paIIMOHAILHBIE HEPABEHCTBRA
2.6 | UppaunoHaibHble HEpABEHCTBA
2.7 | IlokaszarenbHble U JIorapuPMUUIECKUE HEPABEHCTBA
2.8 | TpuronomeTpuyeckre HEpaBeHCTBA
2.9 | CucteMbl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 | YpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 | Matpuiia cucTeMbl TUHEHHBIX ypaBHeHUU. OnpenenuTenb MaTpHUIlbI
3 OyHKUMU U TpaduKu
31 ®dyHK1Us, ciocoOsl 3a1anust GpyHkuuu. ['paduk pynkuun. Bzanmuo

oOpatnbie Qynkiuu. UeTHble 1 Heu€THBIE QyHKIMU. [lepuoanueckue
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byHKITUN

Ob6nacTth onpeiesIeHUs] 1 MHOKECTBO 3HaUeHUi ¢pyHkiuu. Hynu
¢yukuuu. [IpomexyTku 3HaKkonocTostHeTBa. [IpoMexyTku

32 MOHOTOHHOCTH (PYHKIIMU. MaKkCUMyMbl 1 MUHUMYMBI (DYHKITHH.
HauGonbiee u HaumMeHblee 3HaueHrne GyHKIIMKA Ha POMEXKYTKE
33 CreneHHast yHKIHS ¢ HATYpaJIbHBIM H LIEJIBIM MOoKa3aTeneM. B¢
' cBoiicTBa u rpa¢duk. CBoicTBa U rpaduk KOpHS N-0 CTENEeHU
3.4 | TpuronomeTrpuueckue PyHKIIMHN, ©X CBONCTBA U IpaPuKu
3.5 | IlokazarenpHas u norapupmMudeckas GyHKINH, UX CBONCTBA U Tpapuku
36 Touxku paszpeiBa. AcumnToThl rpadukoB GhyHkiui. CBoMCTBA (PYHKITNIH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 | IlocienoBaTenbLHOCTH, CIIOCOORI 3aJaHts ITOCIEI0BATEILHOCTEN
38 Apudmernyeckas u reomeTpuueckas nporpeccun. Gopmyia CI0KHBIX
' IPOLIEHTOB
4 Havana maremaTnueckoro aHajiusa
4.1 | IlpousBoaHas ¢pyHKuH. [Ipon3BoIHBIE 2IeMEHTAPHBIX (QYHKIIUMA
[IpumeHeHre TPOU3BOAHOM K MCCIIEIOBAHUIO (DYHKIUI HA
4.2 | MOHOTOHHOCTb U IKCTpeMyMbl. HaxoxneHrne HanboIbIIero u
HAaUMEHBIIIETO 3HaUeHUS QYHKIIMHA Ha OTPE3KE
4.3 | IlepBooOpaznas. Unterpan
3) MHo»xecTBa U JIOTUKA
51 MHoecTBO, onepaly HaJl MHOXKecTBaMu. J{uarpammel Ditnepa —
' Benna
5.2 | Jloruka
6 BepositHOCTh 1 cTaTUCTHKA
6.1 | OmnucartenbHas CTaTUCTHKA
6.2 | BeposTHOCTh
6.3 | KomOunatopuka
7 I'eomeTpus
7.1 | ®Ourypsl Ha MIOCKOCTH
7.2 | IIpsiMbIe ¥ TUTOCKOCTH B MPOCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTU BpaIICHUS
7.5 | KoopauHatThl U BEKTOPHI
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

MaremaTtuka: A.Hre6pa M HAYaJIaMaTCMaTU4YCCKOIro aHajain3a,rcoMCcTpus.

AnreOpa 1 HauajgamaTemMaTudeckoro ananusa. 11 knacc.YuyeOnuk. bazoBbiit u

yrayonénnsiii yp/ Hukonsckuii C. M., [loranos M. K.,Pemernukos H. H. u

ap.— M.: AkimmonepHoe obmectBo «M3aaTenserBo «IIpocBerienre»

Marematuka: Anredpa u Hayaia MmaTeMarndeckoro ananmsa 10-11 kmacc.
bazoBsiit ypoBens: yueoHuk / Anumos L. A., Koxsrun FO.M., Tkauea M.B. u

npyrue— M.: AxkunonepHoe o6mectBo «M3narensctBo «IIpocsemnienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://resh.edu.ru/ - Obpa3oBarenbHbIi opTan «Poccuiickast AIeKTpOHHAS

HIKOJIa»

https://lesson.academy-content.myschool.edu.ru/

- bubmoreka [HOK

http://www.edu.ru/ - Poccuiickoe oOpazoBanue- (penepanbHbIi MOpTal

http://www.ege.edu.ru/ - Odpunmansueiii cait EI'D

http://www.fipi.ru/ - Matepuansl EI'D u THA

http://www.math.ru - Kosyutekmust KHUT, BUACO-JICKIIHHA, 110 100pKa

3aHMMAaTeNIbHbIX MaTeMaThuueckux GaktoB. MHdopmanus 06 onumnuanax,

HAayYYHBbIX HIKOJIaX IO MaTCMAaTHKC. MC}II/IaTeKa

http://school-collection.edu.ru - Xpanunwiie eAMHON KOJICKIIUU [IH(PPOBBIX

00pa3zoBaTeIbHBIX PECYPCOB, I'/I€ MPECTABIICH MUPOKHUI BEIOOP AIEKTPOHHBIX

IoCcoOuit

http://fcior.edu.ru - XpaHuiumiie HHTEPAKTHBHBIX AIEKTPOHHBIX

00pa3oBaTeNBEHBIX PECYPCOB.
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