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Pabouas mnporpamma yuyeOHOro Kkypca «Anrebpa u©  Hauana
MaTeMaTUYeCKOro aHaiau3a» 0a30BOro ypoBHsA s oOywarommxca 10 —11
KJIacCOB  pa3paboTraHa Ha ocHoBe @DeaepanbHOr0 TroCyAapCTBEHHOIO
00pa3oBaTEILHOTO CTAaHAApPTa CPEIHEro O0O0IIero oOpa3oBaHUs, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH, MPEABABIAEMBIX K MaTEeMAaTUIECKOMY
o0pa3oBaHWI0, W Tpaguluid poccuiickoro oOpa3zoBanus. Peanuzanus
nporpaMMbl  00eclieYrBaeT OBNAJCHHE KIIOYEBHIMH  KOMIICTCHIIMSIMH,
COCTaBJISIFOIIMMH OCHOBY IS CAMOPAa3BUTHsI M HETIPEPHIBHOTO 0Opa30BaHUs,
IIEJIOCTHOCTH OOIIEKYIBTYPHOTO, TUYHOCTHOTO M TTO3HABATEIIEHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTHYECKOTO aHAJIN3a» SIBISETCS OJHUM
u3 HanboJjiee 3HAUYMMBIX B MPOrpaMMe CTapIIeH MIKOJIbI, TOCKOJIbKY, ¢ OJHOM
CTOPOHBI, OH 00ECIeYNBAECT MHCTPYMEHTAJIbHYIO 0a3y JJIsi W3Y4YEHUS BCEX
€CTEeCTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (POPMUPYET JTOTUUECKOE
1 a0CTPaKTHOE MBIIICHUE YYAIIUXCs HA YPOBHE, HEOOXOIUMOM JIJIsl OCBOCHUS
KypcoB MH(GOPMATHKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca yuyalluecs OBJIaAeBal0T YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMyJIUPYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKo opme.

Kypc anre6ps! n Hayan MaTeMaTHYECKOTO aHaIn3a 3aKIaJblBa€T OCHOBY
JUTs YCTICIIIHOTO OBJIaJICHUS 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMM DJKOHOMUKH U OOIIECCTBEHHOW >KM3HU, IO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSAX,
YBEPEHHO MCTIOIB30BATh UX B IOBCETHEBHOM KU3HU. B TOXe BpeMs oBnageHue
a0CTpaKTHBIMU U JIOTMYECKH CTPOTMMH MATEMAaTHYECKUMU KOHCTPYKIHUSIMU
pa3BHBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH
YTBEPKIACHUA, UCII0JIb30BATh 00001eHne u KOHKPETH3aLHUIO,
abcTparupoBaHue W aHANOTUIO, (OpMUPYET KpeaTUBHOE U KPUTHUUYECKOE
MbInieHue. B xoe n3ydueHust anreOpbl U Hayan MaTeMaTHYEeCKOTO aHaIn3a B
CTapllieil MIKOJE ydalllhecs MOJY4YaloT HOBBIM OMNBIT PELICHUS] MPUKIATHBIX
3a/1a4, CaMOCTOSITEIBHOTO MOCTPOCHHSI MaTeMaTHYECKUX MOJIETIEN peaTbHbIX
CUTyallud ¥ HHTEPIPETAlMN T[OJIYyYCHHBIX PEIICHUH, 3HAKOMSTCS C
puMepaMl MaTeMaTUYECKHX 3aKOHOMEPHOCTEH B TMpUPOJIe, HAyKe U B
HCKYCCTBE, C BBIJAIOIIUMUCS MATEMAaTHYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o0nagaer 3HauyuMTENbHBIM BOCHUTATEIbHBIM MOTEHIHAIOM,
KOTOPBIM peanu3yeTcsi Kak uepe3 yueOHbId Marepuall, CIOCOOCTBYIOLIUM
(GbopMUPOBaHUIO HAYYHOTO MUPOBO33PEHUS, TaK U uepe3 crnenuduky yueOHou
NeATEeNbHOCTH, TpeOyromen CaMOCTOSITEIbHOCTH, AKKypaTHOCTH,



MPOAOJDKUTENPHOW KOHUEHTpPAllMd BHHUMAHHS W OTBETCTBEHHOCTH 34
IIOJIy4YECHHBIN pe3yJIbTarT.

B ocHoBe meroauku oOydeHus anredOpe M HavallaM MaTEeMaTHYeCKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI O0YYEeHUSI.

CtpykTypa Kypca «AnreOpa M Hadajla MaTeMaTHYECKOIO aHallh3a
BKJIIOUAET CJIEAYIOLIUE COJIEPKATEIbHO-METOAUYECKHE JIMHUU: «Yucna u
BbIUUCIICHUA», «DyHKuMM u rpaduku», «YpaBHEHHs] U HEPABEHCTBAY,
«Hauvana maTemMaTueCcKOro aHain3ay, «MHOKeCTBa U JIOTMKa». Bce OCHOBHBIE
COAEPKATETbHO-METOANYECKUE JINHUU U3YYaIOTCS Ha MPOTSIKEHUU JIBYX JIET
oOydyeHUssT B CTapilied IIKOJe, EeCTeCTBEHHO JOMOJHAS APYyr Jpyra H
MOCTENEHHO HACHIIIASICh HOBBIMH TEeMaMM U paszjaenaMu. JlaHHBIA Kypc
SIBJISIETCSL MHTETPATUBHBIM, TIOCKOJIBKY OOBEAWHSECT B ceOe COJAep)KaHHE
HECKOJIbKUX  MaTEeMaTUYeCKUX JHUCIUIUIMH: aiuredpa, TPUTOHOMETPHSI,
MaTeMaTUYECKUMN aHAIN3, TEOPUSI MHOXKECTB U Jip. [To Mepe Toro kak ydamuecs
OBJIQJICBAIOT BCE Ooyiee IIMPOKMM MAaTeMaTHYECKUM amnmapaToM, y HHX
MOCJICIOBATENIbHO (OPMHUPYETCS ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYyl0 MOJI€JIb PEAIbHOM CUTyallud, NPUMEHSITh 3HAHWUS,
MOJIydeHHBbIE B Kypce «AnreOpa ¥ Hauaja MaTeMaTHYECKOTO aHaIW3ay, JJIs
pElIeHHs] CaMOCTOATENbHO C(HOPMYITUPOBAHHOW MaTeMaTHYECKOW 3ajauu, a
3aT€M UHTEPIPETUPOBATH MTOTYYEHHBINA PE3YIIbTAaT.

ConepxartenbHo-MeTOAMYECKass JuHUA «Hucna W BBIYUCICHUA»
3aBepinaeT (OpMUPOBAHNE HABBIKOB UCTIOIb30BAHUS JEHCTBUTENBHBIX YHCET,
KOTOpoe OBLIO HauyaTo B OCHOBHOM ImKkone. B crapmielr mkosie ocoboe
BHUMAaHUE yAenseTcs (OPMUPOBAHUIO MMPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB,
BKJIFOYAIOIMUX B ceOs  HMCHOJB30BaHHE Pa3W4YHBIX (QopM  3amucu
JNENUCTBUTEIILHOTO YKCIIA, YMEHHUE PALIMOHAIIBHO BBIIOJIHATh ACHCTBUS C HUMU,
JenaTh MPUKHUIKY, OIEHUBATh pe3yabTaT. O0yyaromuecs Mmoiay4yaloT HaBBIKU
NPUONMKEHHBIX ~ BBIUMCIICHWM, BBIMIOJHCHHS  JCHCTBHMM C  YHCIIAMH,
3aMCAaHHBIMA B CTaHJAPTHOW (QopMe, HCIOIb30BAHUA MaTEeMaTHYECKUX
KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BBIPAKEHUU.

JInnus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS HA MPOT)KEHUN BCETO
oOydeHHs] B CTapiied IIKOJIEe, MOCKOIbKY B KaXKIOM pas3feie MporpaMMBbl
MPEAyCMOTPEHO  pELIEHHE COOTBETCTBYMOIIMX 3anad. OOyuvarouiuecs
OBJIQJICBAIOT PA3JIMYHBIMU METOJAMHU PEUIEHUS UEJbIX, pPalMOHAIbHBIX,
UppALMOHAIBHBIX, MOKa3aTeIbHbIX, JoTapu(PMUIECKUX u
TPUTOHOMETPUUECKUX YPABHEHUW, HEPABEHCTB M WX cucteM. llomyueHHbie
YMEHHUSI HCTONB3YIOTCA TIPH  HUCCIENOBAaHUU (PYHKIMA C  MTOMOIIBIO
MMPOU3BOAHOM, PEIICHUM MPUKIAAHBIX 3aJa4 M 33Ja4 Ha HaXOXICHHE
HauOOJBIINX U HAUMEHbIIMX 3HaueHU QyHkuuu. JlaHHas coaeprkarelbHast
JIMHUS BKJIIOYaeT B ce0s Takke POpMUPOBAHUE YMEHUI BBINOJHSITH Pacu€Thl



no ¢opmyiiaM, MpeoOpa3oBaHUs LIEJbIX, PALIMOHATBHBIX, UPPALIMOHAILHBIX U
TPUTOHOMETPUUYECKUX BBIPAKECHUN, a TAaKKE BBIPAKECHUN, COAEPKALIUX
creneHu u jorapudmel. brarogaps u3ydeHuio anreOpanyeckoro marepuala
MPOUCXOJUT JalibHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO M aOCTPaKTHOTO
MBIIIUICHUST YJaluxcsi, GOPMUPYIOTCS HABBIKM JETYKTUBHBIX PACCYKICHHM,
paboThl ¢ CUMBOJBHBIMU (popMamu, TPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEM B BHUJE pPABEHCTB U HEPaBEHCTB. AureOpa mnpenjaraer
3 PeKTUBHBIE MHCTPYMEHTHI JJISl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJ1a4, HarjsiIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SA3bIKa
HayKH.

ConepxatenbHo-MeToanueckas JuHus «DyHKIUU U TpauKku» TECHO
NEepEeIUIeTaeTC ¢ APYTMMH JIMHUSIMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a4a€T TOCIEI0BATEIBHOCTh HU3Yy4Y€HUs Marepuania. V3ydeHue CTENneHHOM,
MOKa3aTeILHOM, JIOTapU(PMUUYECKOM U TPUTOHOMETPUUYECKUX (DYHKIUU, UX
CBOMCTB U Tpa)uKOB, UCIIOIB30BaHUE (PYHKIIUM SIS PEIICHUS 33129 U3 JPYTUX
y4eOHBIX TMPEIMETOB W pealbHOW JKU3HM TECHO CBS3aHO Kak C
MaTeMaTUYECKUM aHAJIU30M, TaK M C PEIICHUEM ypPaBHECHUN U HEPABEHCTB.
[Tpu sTOM GosbIlIOE BHUMAHUE yJeseTcsl GOPMUPOBAHUIO YMEHUS BBIPAXKATh
dbopMynamMu 3aBUCHUMOCTH MEXKAY DPA3TMUYHBIMU BEJIMYMHAMH, HUCCIEIOBAThH
NoJIydeHHble  (QYHKIHMH, CTPOUTh UX rpaduku. Marepuan 3Tou
COJIEpKAaTEeNbHOM JIMHUM HAIEJIEeH Ha pa3BUTHE YMEHH M HaBBIKOB,
NO3BOJISIIOIINX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEJIMYMHAMHU B Pa3IMYHOM
dopme: aHamuUTHUYECKOM, Tpaduueckoli u clioBecHOW. FEro wusyuenue
CIIOCOOCTBYET PAa3BUTHIO AITOPUTMHYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxarenbHass JuHUS «Hadama  MaTeMaTHYecKOro  aHaIM3a»
MO3BOJISIET CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTEeMaTUYeCKUX, TaK H
MPUKIAAHBIX 3aJlad, JOCTYIMHBIX OOyYaloIIMMCS, y KOTOPBIX TOSBISETCS
BO3MOXHOCTh HCCJIEIOBATh U CTPOUTH rpaduku (QYHKIHMA, OMpPEneisTh UX
HauOOJIBIITNE U HANMEHBIIINE 3HAYCHUS, BRIYUCIIATH IUIOMAIN PUTYpP U 00bEMBI
TE€JI, HAXOJUTh CKOPOCTH M YCKOPEHHUs IpoueccoB. [[aHHas coxepkaTenbHast
JIMHHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOCHHS MAaTEMaTUYECKUX
MOJIEJIEN pEaNbHBIX CUTyalldi, HAXOXICHUS HAWIYYIIero pEIICHUs B
MPUKJIAJIHBIX, B TOM YHCJI€ COUAIbHO-A)KOHOMUYECKUX, 3a]]a4aX. 3HAKOMCTBO
C OCHOBaMHM MaTE€MaTUYECKOr0 aHaliu3a CIOCOOCTBYET  Pa3BUTHUIO
a0bCTpakTHOTO, (POPMATBHO-IOTUYECKOTO ¥  KPEaTHBHOTO  MBINIJICHUS,
dbopMHUpPOBaHUIO YMEHHI pacro3HaBaTh MPOSBICHUS 3aKOHOB MATEMAaTHKHU B
HayKe, TEXHUKEe U HcKyccTBe. OOydyaromuecsi y3HAIOT O BbLIAIONIUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHUKU KaK HAyKu, U HUX
aBTOpax.



ConepxarenbHOo-MeTONMYECKAass JUHHAA «MHOXKECTBA W JIOTMKAa» B
OCHOBHOM  IIOCBAIICHA DJJIEMEHTaM TEOPUUM  MHOXKECTB. TeopeTuko-
MHOJKECTBEHHBIC IIPEACTABJIICHUs IPOHU3BIBAIOT BECh KYypC IIKOJBHOU
MaTe€MaTUKH U MpeAJiaraloT HauboJiee YHUBEPCANIbHbBIN S3bIK, 00bETUHSIOIINI
BCE paslesibl MAaTEMAaTUKA U €€ IPUIIOKEHHM, OHHU CBS3bIBAIOT PA3HBIC
MaTeMaTH4eCKUEe IUCLUIUIMHBI B eauHoe Lenoe. [loaToMy BaXHO naTh
BO3MOXXHOCTh IIKOJBHUKY I[OHUMATh TEOPETUKO-MHOKECTBEHHBIA S3BIK
COBPEMEHHOM MATEMaTHUKM M HCIOJIB30BaTh €ro Il BBIPAXKECHUSA CBOUX
MBICJIEH.

B kypce «Anrebpa u Hayasla MAaTEMAaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TaKXX€ OCHOBbI MAaTEMAaTUYECKOTO MOJCIMPOBAHUA, KOTOPBIE IPU3BAHBI
chopMHpOBaTh HABBIKM IOCTPOCHUS MOJENed peajbHBIX CHUTyaluH,
UCCIICIOBaHUsA ATHUX MOJENed C TMOMOIIbI0 amnmapara aiareopsl U
MAaTeMaTUYECKOI0 aHalIu3a M MHTEPIPETALMU IIOJIYyYEHHBIX pE3yJIbTaTOB.
Takue 3a1aHus BIUICTEHBI B KAXK/IbIH U3 Pa3J1€JI0B IPOTPAMMBI, IIOCKOJIbKY BECh
Marepualn Kypca IIMPOKO HUCIOJB3YETCA I PELICHUs NMPUKIAAHBbIX 3a7ad.
IIpn pemieHun peanbHBIX MPAKTUYECKUX 3aad ydyalluecs pa3BHUBAIOT
Ha0JII01aTeTbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCMOJb30BaTh AHAJIOIMI0, O0OOWIATh W KOHKPETU3UPOBATH MPOOIEMY.
JlesiTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PELIEHUS NMPUKIATHBIX 3ajad
OpraHu3yeTcsi B IpOLECCe M3Y4YEHHs BCeX TeM Kypca «Airedpa M Havana
MaTE€MAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHe Ha M3ydeHHE Kypca anreOphl M Ha4aJl MaTEeMaTHUYEeCKOTO
aHaju3a Ha 6a30BOM ypoBHE OTBOJAMTCS 2 yaca B HeAento B 10 kiracce u 3 yaca
B Henento B 11 kitacce, Bcero 3a aBa rojaa ooydenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHAIbHBIMU YUCIaMH, TPEOOpa30BaHUs YUCIOBbIX BblpaxkeHu. [IpuMenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, ITPABUJIa OKPYTJICHHUS], IPUKHUJIKA U OLIEHKA pe3yJbTaTa BbIUYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTsa. Merton
UHTEPBAJIOB.

Pemenue nensix u 1poOHO-palIMOHATBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKHUX 3a7a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTEN HAYKU U PEaTbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmms, crnocoObl 3amaHus QyHknuw. ['padux dyaxnuu. BzaumHO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduk KOpHs N-Oi CTETEeHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTtndeckas U reomerpudeckasi nmporpeccuu. beckoneuHno yObIBaromas
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCTBO, Omnepaluu HajJ MHOXKecTBaMmu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia 1 BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTUYECKUX
3a/1a4 M 3a7a4 U3 Pa3InuHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNH U TPaPUKH

Oynkrus. [lepuonnueckne pyakunn. [IpoMexyTKu MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl U MUHUMYMBI (yHKmuu. HaunGonbliee ¥ HavMeHbIlee 3HAYCHUE
GYHKITUN HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapudmudeckas QyHKIMUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpagukoB QyHKUUH JUIsl PELICHUsS YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble ¢pyHKUIMU. MeTo1 HHTEPBAIOB JIJISl PEILIEHHUs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumMeHeHue mMpou3BOJAHON K UCCIEI0BaHMIO (YHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4YIIEro pEIICHUS B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMynoi nian rpaduKoMm.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHusl CIEIYIONUX JUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCH © TMp.), YMEHHEM
B3aMMO/JICMICTBOBAaTh C COLMAJIBbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY ¥ HACTOAILIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHUSIM POCCUICKMX MAaTEMAaTHUKOB U POCCUMCKOM MaT€MAaTHYECKOM IIKOJIBI,
K HCIIOJIb30BAaHUIO ATUX JOCTMXKEHHH B JAPYTrUX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHHS, OTUYECKOTO  IOBEICHUS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOMYUBOTO OYTYILIETO.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
MHTEpecax 3J0pOBOro U 0€30MmacHOro 00pasza >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (37I0pOBOE MUTAaHUE, COATIAHCUPOBAHHBIA PEKHUM 3aHATHI H
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTH ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JIESITEIBHOCTBIO.

TpynoBoe BocIIUTaHHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJOTMYECKON KYJIbTYpbl, MOHMMAHHEM BIIUSHHUS
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
00JIaCTH OKPY’KaIOIIEH Cpe/ibl, JITAHUPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIICH CpeIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOM KyJIbTYpOHl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEpCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (0ceoeHue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXKIY NOHATHIMH; (HOPMYIUPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;
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BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHbIE W OTpHULATENbHbIC, E€AUHUYHBIE, YacCTHbIE W OOIIUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;
JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CY>KJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BHIOMpaTh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIIbCKUH MHCTPYMEHT IO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIEeCKOTO
O00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
IIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTHI UHPOpPMAIUHY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUIS PELICHUS 3a]1a4u;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHWKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WLTIOCTPUPOBATh IpaPpUUECKH;

OLICHUBATH HaJIEXKHOCTh uHpopManu o CaMOCTOSITEIIBHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.
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2)  VHusepcanvnvle  KOMMYyHUKamueHwvle  Oelicmeus,  00ecnedusarom
chopMUpOBaAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO61enue:

e BOCIPHUHUMATH B (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMH
Y [IEeJIIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U IMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy peIICHUS
3aJ1auyu, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pE3ysIbTaT;

e B X0fe 00CYXKACHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
pOOJIEMBI, perIacMoOM 3aJa4M, BHICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIUI; B
KOppeKTHOU (hopme hOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PEIICHHWS  3aJayd,  JOKCIIEPUMECHTAa,
UCCIICIOBAaHUS, TIPOCKTA; CAMOCTOSTEIIbHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
C y4€TOM 3aj1a4 MPE3CHTAINN U OCOOCHHOCTEH ayTUTOPUH.

CoTpynHHYECTBO:

e IIOHUMATh M HCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHANBUIYATbHOM
paboOThI TMPHU pENICHUH YYEOHBIX 3ajJlay; MPUHUMATH IICJIb COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoLEecC H
pe3ynbTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFO/ICH;

e YY4acCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHHS, 0OMEH MHECHH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCcTBO CBOETO BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

3) Vuusepcanvhvie pezyiamuensle oeticmeus, 006ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHMH KaK OCO3HAHHS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pEIIeHHs] MaTeMaTHIEeCKOM 3a/1a4u;
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e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPY PEIICHUH 3a1a4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HANIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOTO aHAIM3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U ICCATUYHAS IPOOb, MPOIICHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C IEJIbIM IOKa3aTeleM; CTaHJapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TAHIE€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBIPAKCHUH U PEIIATh OCHOBHBIE THUIIBI LIEJBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.
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MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCIOBHUIO 3a/Jaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTD (DYHKIIMH, HYJIH (DYHKIUH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QyHKOUHA [ HKCCIEAOBAHMS MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMeTpUYecKas MPOrPeCcCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIEIOBATENBHOCTEH U MIPOTPECCUM ISl pELICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS PeabHbIX
IPOLIECCOB U SIBJICHU, IPU PEILICHUH 3a7a4 U3 IPYTUX YYEOHbIX IPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: ONpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOXKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OrnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATBHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHBIE
norapu@mel.
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YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPUPOBATH TMOHATUSAMM: IMOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTe pemeHnst NpoCTENIINX CHUCTEM M COBOKYITHOCTEW pallMOHAJIbHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMU: IepuoanyYeckas  (QYHKUUS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSMU: TpapUKH MOKA3aTEIBHOM, Jorapupmudeckon u
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAUHATHOM TIJIOCKOCTH Ipad)UKH JTMHEHHBIX YPaBHCHUH 1
UCIIOJIb30BaTh UX JJIsl PELICHUS CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCIIOJIb30BaTh TEOMETPUICCKUN U PUBNUECKHUIN CMBICT MPOU3BOIHOM I pEIIeHUS
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSThH PE3YyIbTaThl HCCIEAOBAHUS K MOCTPOCHHUIO TpaduKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.
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HaxomuTek mepBooOpa3HbIe 2IEMEHTAPHBIX ()YHKIINN; BEIYUCIATH HHTETPAI 10
dbopmyne Hperorona—JleitOuuna.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
N KoanuyecTBOo 4acos DJIeKTPOHHBbIE
[
11/_ HaumeHoBaHue pa3aeioB Konrpoanr | IIpakruue (undposbie)
- H TEM IIPpOrpamMmmabl Bcero HBIE CKUue 06p330BaTeJ'II)HbIe
padoTsI padoThbI pecypchl
MHOk€ecTBa pallHOHAIBHBIX
. bubnuotexa [JOK
U JCHCTBUTEIbHBIX YUCECII.
1 S ——— 14 1 https://m.edso0.ru/15
H P 68aba3
Y HEPABCHCTBA
OYHKIUU U TPaPUKHU. bubnuotexa [JOK
2 CTerneHb C IeJIbIM 6 https://m.edsoo.ru/15
rmokaszarejieM 68aba3
Apudmernueckuit KOpeHb
. bu6moreka [IOK
N—oii CTeICHU.
3 MbbalHOHaEHLLE 18 1 https://m.edsoo0.ru/15
ppatt 68aba3
YpaBHEHHUS W HEPABCHCTBA
Dopmytbl bubnuoreka [JOK
4 TpUTrOHOMETpHH. T pUrOHOM 22 1 https://m.edsoo.ru/15
eTPUYECKUE YPaBHECHUS 68aba3
bu6moreka [IOK
IlocnemoBaTeabHOCTH U
5 5 https://m.edsoo.ru/15
MPOTPECCUU 68aba3
bu6mmoreka [IOK
IToBTOpEHHE, 00001IICHNE,
6 CI/ICTel\faTI/ISa s SI-?;HI/Iﬁ 3 1 https://m.edsoo.ru/15
i 68aba3
OBUIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOI'PAMME

17



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

11 KVIACC

Kosau4yecTBo 4acoB DJIeKTPOHHBbIE
Ne | HamumeHoBaHme
KounTpoun (undpoBbIe)
n/ | pa3zejioB U TeM IIpakTnuec
Bcero HbIE o0pa3oBaTte/ibHbIE
I | IPpOrpamMMel KHe padoThl
padoThI PeECYPChHI
Crenens ¢
paIMoHaIbHBIM
MOKa3aTeJIeM.
bubmmorexa [{OK
[Toka3zaTenpHast
1 12 1 https://m.edsoo.ru/fl11c4a
GyHKIMS. fd
[Toka3zarenbHbIe o
YpaBHCHHUS U
HEPaBCHCTBA
Jlorapudmuueckas
byHKIIHS. bubnuoreka [JOK
2 Jlorapugmmueckue 12 https://m.edsoo.ru/fl1cda
YPaBHEHUS U fd
HEPaBCHCTBA
Tpuronomerpuyeck
re QyHKIHNH U X bubnuorexa [JOK
3 rpaduKw. 9 1 https://m.edsoo.ru/fl1c4a
TpuroHomeTpHyeck fd
Ve HepaBEHCTBA
[TpousBogHasI. bubnuoreka [JOK
4 [IpumeHeHue 24 1 https://m.edsoo.ru/fl1c4a
HPOM3BOIHOI fd
" bu6mmoreka [JOK
HTErpaJl U €ro
5 9 https://m.edsoo.ru/fl1cda
MIPUMEHEHHUS fd
bubmuoreka [JOK
Cucrembl
6 . 12 1 https://m.edsoo.ru/fllcda
ypaBHEHUI fd
bubmuoreka [JOK
Harypanbubie n
7 6 https://m.edsoo.ru/fllc4a
1enble Yrcna
fd
IToBTOpEHNME,
oGoGmeHHe bubmuoreka [JOK
8 ’ 18 2 https://m.edsoo.ru/f11c4a
CUCTeMaTH3aIHs d
3HAHUU o
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OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbl CpeiHero o01ero o0pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 OmnepupoBaTh NOHATHUSMH: PAMOHAIBHOE W JEHCTBUTEILHOE YHMCIIO,
' OOBIKHOBEHHAs! U JIECSITUUHAs APOOb, MPOLIEHTHI
1o BemonHATE  apudMeTHdecKkue Omnepanud ¢ PaluOHAIBHBIMH U
' JeWCTBUTENILHBIMU YHACITAMHU
13 BemonHATe  TpUOMIDKEHHBIE  BBIYMCIICHUS, WCIONB3Ysl IpaBHIIa
' OKpYTJICHUSI, IeJIaTh TPUKUAKY M OIICHKY pe3yJbTaTa BRIYHCICHUI
OnepupoBaTh HOHITUSMU: CTEIIEHb C LIETIBIM TIOKa3aTeeM, CTaH1apTHAs
14 (hopma 3anucu AeWCTBUTEIBHOTO YHCIIa, KOPEHb HATYpaIbHON CTEIICHH;
' WCII0JIb30BaTh MOAXOAAIIYI0 (OPMY 3aIIUCH JEHCTBUTENbHBIX YHCEI IS
pelIeHNs MPaKTUYECKUX 3ajau U IPECTaBICHUS JaHHbBIX
OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC ¥ TaHT€HC MPOU3BOJIHLHOTO
1.5 yrila; MCIOJb30BaTh 3allUCh MPOU3BOJBHOTO yria dYepe3 oOpaTHbIC
TPUTOHOMETpHUUYECKUE (YHKIIUH
2 VYpaBHEeHHS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
2.1 Hesnoe, paluoHalbHOE, HppalMOHAIBHOE YypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUECKOE YPABHEHHE
25 Boimonuate mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKEHUH W
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
Boimonuate npeoOpa3oBaHus HEJbIX, paloHaIbHBIX u
2.3 UPPAIMOHATIFHBIX BBIPAKEHUH M pelIaTh OCHOBHBIE THIIBI LENbIX,
palroHATbHBIX U UPPALIMOHANFHBIX YPAaBHEHUI 1 HEPABEHCTB
24 [IpuMeHsTh ypaBHEHUS U HEPABEHCTBA ISl PEIICHUS] MAaTEeMAaTUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JIaCTe HaAyKU U peallbHOM KU3HH
)t MonenupoBaTh pealbHbIE CUTYallMd HA SI3bIKE anreOpbl, COCTABITH

BbIpaKCHU, YpaBHCHUA, HCPaBCHCTBA 1o YCJIOBHUIO 3aJga4u,
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HucciaeaoBaTtb MOCTPOCHHBIC MOJCIM C HCIIOJB30BAHHWCM allliapara

anreOpbl
3 OyHKIMH U TpapUKH
OmnepupoBaTh MOHATUSAMH: (PYHKIHSA, CHOCOOBI 3amaHusl (YHKIUH,
3.1 o0nacTe oOmpeneneHuss W MHOKECTBO 3HAUCHHH (QYHKIUH, Tpadux
(GbyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
3.9 OmnepupoBaTh MOHATHAMHU: YETHOCTh M HEUYETHOCTh (DYHKIMHU, HYIH
' (YHKIMH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelICHUs] ypaBHEHUI
3.4 Crpoutrb u uutaTh Trpaduku JUHEHHONW (YHKIUHU, KBaJpaTUYHOU
' (yHKIMM, CTENIEHHOW (QYHKIIMU C LIEJIBIM IT0Ka3aTeaeM
Ucnonb3oBath rpaduku (QyHKIMNA A7 HCCIEIOBaHUS MPOIECCOB M
35 3aBUCHUMOCTEHN MpPU PEIICHUH 3aJad U3 JAPYruX y4eOHBIX MPEIMETOB U
' peaibHOM JKHU3HH, BBIpaXaTb (GOpPMYIaMH 3aBUCUMOCTH MEXKIY
BEJTMYMHAMHU
4 Hauana maTemaTtudeckoro aHanusa
i1 OmnepupoBaTh MOHATUAMH: MOCIEIOBATEILHOCT, apu(MeTHdeckas U
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh MOHATUAMHU: OECKOHEUHO yOBIBarollas reoMeTpudeckas
4.2 Mporpeccusi, cymMMa OECKOHEYHO YOBIBAIOIIEH TE€OMETPUYECKOM
Iporpeccun
4.3 3ajaBaTh NOCIEI0BATEIbHOCTH PA3JIMYHBIMU CIIOCO0AMHU
44 Hcnonp30BaTk CBOMCTBA MOCIENOBATEIBHOCTEN W IPOIPECCUM IS
' pelleHus peabHbIX 33aau IPUKIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALlUU HaJl MHOKECTBAMU
Hcnonbs30BaTh TEOPETHMKO-MHOXECTBEHHBIN ammapar Ajis OIHCaHUs
5.2 pealbHBIX NPOLIECCOB U SBJICHUN, NMpPU PEIIEHUM 3aJad U3 JAPYIHX
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTb MNOHATUSAMU: OIPEAEICHHE, TEOpPEMa, CIEACTBHE,

JA0Ka3aTCJIbCTBO
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11 KVIACC

Koz IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh NOHATUSAMU: HATypaJlbHOE, LEJI0€ YHUCIIO0; UCIIOIb30BaTh
1.1 MPU3HAKU JEIUMOCTH LEJbIX YHCEN, PA3JIOKEHHUE YHCIIa HA MPOCTHIE
MHOKMTEJH JUIsl pelIeHUs 3a/1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlHOHATILHBIM ITOKa3aTeIeM
13 OnepupoBaTb MOHATUSAMHU: JIOTapudM UUCHa, JECSITUYHBIE U
' HaTypaJIbHbIE JIOTapU(pMBI
2 VYpaBHEeHUS 1 HEpaBEHCTBA
[IpumensaTh cBOMcTBa CTEMeHH JUIsl MpeoOpa3oBaHMs BBIPAKEHUIH,
2.1 OTIepUPOBATh MOHATHSAMU: MOKa3aTeIbHOE YpaBHEHHUE U HEPABEHCTBO;
pelaTs OCHOBHBIE THIIBI IOKA3aTEIbHBIX YDABHECHUM U HEPABCHCTB
BeimonHATe npeoOpa3zoBaHMs BBIPAKEHHH, COAEPKAILIUX JOTaprU(MBbI;
29 ONEpPUPOBATH  MOHATUSAMHU:  JIOrapU(PMHUECKOE  ypaBHEHHE W
' HEpPaBEHCTBO; peIllaTh OCHOBHBIE TUIIBI JIOTapU(PMUIECKUX YPaBHEHUN U
HEPABCHCTB
2.3 Haxonuts pemienus IpoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MNOHATHAMH: CHCTEMa JIMHEHHBIX YPAaBHEHHUH U €€
2.4 pELIEHNE; UCIIONIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUN IS PEILCHUS
IIPAKTHUYECKUX 3a7a4
T Haxomuts pemeHuss NOpOCTEHMIIMX CUCTEM M COBOKYIHOCTEH
' palMOHaIbHBIX YPABHEHU U HEPABEHCTB
MoenupoBaTh pealbHble CUTYallMM Ha sI3bIKE aireOphl, COCTaBIIATH
28 BBIPAYKEHUS, YPABHEHMSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H,
. UCCIIEIOBaTh IIOCTPOEHHBIE MOJENM C HCIOJIb30BAaHUEM ammapara
anreOpbl
3 OyHKIMH U TpadUKH
31 OmnepupoBaTh MNOHATUAMH: NEpUOAUYECKas (QYHKIMSA, TMPOMEKYTKH

MOHOTOHHOCTHU (bYHKI_[I/II/I, TOYKH SKCTpEMyMa (I)yHKI_[I/II/I, HauOoJIbIIee U
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HanMCHBIICC 3HAUYCHUA (bYHKI_[I/II/I Ha MPOMCIKYTKE; UCIIOJIb30BATh UX JJIA

uccnenoBanus (GpyHKINM, 3aaHHON rpaduKoM

OmnepupoBaTh MOHATUSAMHU: TpaQUKH MMOKA3ATEIBHOM, JoTapru(pMUIecKon

3.2 U TPUTOHOMETPUYECKUX (YHKIUI;, M300pakaTb MX Ha KOOPAWHATHOU
IUIOCKOCTH U UCIOJIb30BATH /7Sl PELLICHHS] YPaBHEHHUM U HEPABEHCTB
N300paxkaTp Ha KOOPAMHATHOW IUIOCKOCTH TpadUKH JIMHEHHBIX
3.3 YPaBHEHUN M MCHOJb30BaThb MX JUISl PEIICHUS CUCTEMBI JIMHEHHBIX
YpaBHEHU U
3.4 Ucnonb3oBarh rpapuku (QyHKOUN A7 HMcCIeIOBaHUS IPOLIECCOB U
' 3aBUCHUMOCTEHN U3 APYrUX YUE€OHbIX TUCHUILUIMH
4 Hauana matemaTnyeckoro aHanmsa
OnepupoBaTh MNOHATUAMH: HeNpepbiBHAs (GYHKIMS, TPOU3BOIHAS
4.1 (YHKIMM; HCIONb30BaTh T'€OMETPUYECKUH M (U3MYECKUH CMBICIT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
42 Haxomuth mpou3BOAHBIE 3J€MEHTAPHBIX (DYHKUUN, BBIYHUCIATH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BEACHUS, YACTHOTO (DYyHKITHI
Hcnonps3oBaTe MPOM3BOAHYIO Ul MCCIEeNOBaHMA (DyHKIMH Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YNIbTaThl UCCIEIOBAHUS
K TIOCTPOCHHIO TPAPUKOB
a4 Hcnons30BaTh NPOU3BOJHYIO JUISI HAX0XKJICHHSI HAMJTYUILEro peieHus
' B IIPUKJIA/IHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKUX, 3aJauax
45 OnepupoBaTh MNOHATHSAMM: IE€pBOOOpa3Has M MHTErpajl; MNOHUMAaTh
' reoMeTpu4ecKuil 1 pU3nUecKuil CMbICT HHTErpaja
p Haxonute mnepBooOpa3Hble »IEMEHTApHBIX (QYHKUUIH, BBIYUCIATH
' uHTerpani no gopmyne Hetorona — JleitOnuna
47 Pemate npuxiiagHble 3a1a41, B TOM YUCIIE COLUATBHO-I)KOHOMHYECKOTO

n (1)I/I31/I‘16CKOFO Xapakrepa, CpeaACTBaAMU MAaTECMATHUYCCKOI'O aHaJIM3a
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
Paunonanbupie umcia. OOBIKHOBEHHbIE M JECSATUYHBIE JIPOOM, MPOLEHTHI,
OECKOHEUYHbIE  IepHoauYecKue  JpoOu. ApudMeTuyeckue Ornepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMU, IPeoOpa30BaHuUs YHCIOBBIX BbIpakeHUU. [IpuMenenune
Ipo6eil ¥ MPOIEHTOB Ui pelIeHMs] MPUKIAJAHbIX 33734 U3 pazIMYHbIX OTpaciel
3HaHUH U PEATBHOM )KU3HU
[evictBuTenbHble  4yMcia.  PalMoOHanbHBIE W HMpPpPALMOHAIBHBIE  YHUCIA.
1.2 Apudmernueckue omepanuu C ACUCTBUTENbHBIMU uuciaamu. [IpubnnxéHHbIE
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenens ¢ nenbiM nokaszareneMm. CrangaptHas ¢opMma 3amucH JeMCTBUTEIHHOTO
1.3 yrcna. Vcrnonb3oBaHue noaxo el (opMbl 3aMucu IeHCTBUTENBHBIX YHUCEN IS
pEIIeHNs TPAKTUYECKUX 3a7a9 U IIPEICTABJICHUS JAHHBIX
14 ApubdmMeTnuecknii KOpeHb HaTYpaJIbHOU cTeneHu. JleiicTBUs ¢ apudMeTUIEeCKUMHU
' KOPHSMH HATypaJIbHOW CTEIICHU
15 CuHyC, KOCHMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTaHI€HC YHUCIIOBOrO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OpPa30BaAHMS
. IIpeo6pazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHoBHBIE
' TPUTOHOMETpUYECKHE (HOPMYIIbI
23 VYpaBHeHue, KOopeHb ypaBHeHMs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. MeTton
' UHTEPBAJIOB
2.4 Penienue nenbix U ApoOHO-palMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB
2.6 Pemenune TpUroHOMETpUYECKUX YpaBHEHUM
27 IIpumeHeHre ypaBHEHUH M HEPABEHCTB K PEUICHUI0 MATEMaTHYECKUX 3a7ad U
' 3aJa4d U3 pa3IUYHbIX 00JacTell HAyKH U peajbHOM KU3HU
3 OyHKIMH U TpaduKH
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31 Oynkiys, cnocodsl 3ananus Qynkuuu. ['paduk ¢yHkumu. B3aumbo oOpartHble
. GbyHKITII
3.9 OO6nacte ompeneneHduss ¥ MHOXKECTBO 3HaueHW ¢(ynkumu. Hymm ¢ysknum.
' [TpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennasi ¢GyHKIUS C HaTypaJbHBIM M IIeNBIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CroiicTBa u rpaduk KOpHS N-0¥ cTENEHU
24 Tpuronomerpudeckass OKpy>KHOCTb, OIIPEETICHHE TPUTOHOMETPUIECKUX (DYHKITHI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
41 [MocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHMs MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' MOCIIETI0OBATETLHOCTH
ApudmeTrnueckass W TeoMeTpUdYeckass mporpeccuu. beckoHeuHO yObIBaromas
49 reoMmerpuueckas nporpeccus. CyMma 0eCKOHEYHO YOBIBAIOIIEH reoMeTpuyecKoit
' nporpeccuu. Popmyna CIOXKHBIX TPOIEHTOB. Vcmoik30BaHWE MPOTPECCHH IS
pelIeHus peabHBIX 33a49 MPUKIAIHOTO XapaKTepa
5 MHoecTBa U JIOTHKa
MHoOKecTBO, omnepanud Haja MHOKecTBamH. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHre TEOpEeTUKO-MHOKECTBEHHOTO ammapara Juis ONUCaHMs pPealbHbIX
IIPOLIECCOB U ABJICHUMN, IPU PEILIEHUH 3a]1a4 U3 APYrHX y4eOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0Ka3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJIePKAHMS
1 Yucna 1 BEIYMCICHUS
1.1 HatypanbHble u nensie yncia. [IpusHaku AeIMMOCTH LENbIX YUCell
1.2 CreneHb ¢ palMoHaIbHBIM NOKa3aresnaeM. CBoiCTBa cTeNeHH
1.3 Jlorapudm uucna. /lecaTnuynble U HaTypaJibHbIE JOTapH(pMbI
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 IIpeoOpazoBaHue BbIpayKEHH, COAECPIKALINX JIOTApU(MBI
25 [IpeoOpazoBaHue BeIpaKE€HHI, COAECPIKALINX CTENIEHH C PAllIOHAIBHBIM
' noKazaTeneM
2.3 [IpumMeps! TPUTOHOMETPUUECKUX HEPABEHCTB
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Iloka3zaTenbHbIC YpaBHCHUA U HCPABCHCTBA

2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 Cucrembl JMHEHHBIX ypaBHeHUM. PellleHne NPUKIAIHBIX 3a7a4 C MOMOUIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00J1aCTe HAyKU U pealbHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpoMexyTKM MOHOTOHHOCTH (DYHKLHU.
3.1 MakcuMymbl 1 MUHUMYMbl (QyHKIuU. HanGosbliee u HavMeHbllee 3HAYEHHE
(YHKIIMM Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaduKu
3.3 [Toxa3zaTtenpHast u orapudmMudeckas GyHKIINU, KX CBOHCTBA U TpaduKu
3.4 Hcnonb3oBanue rpagukoB QyHKIMIHI A5 pellieHNs YpaBHEHUM 1 TMHEWHBIX CHCTEM
Ucnonw3oBanne rpadukoB (QYHKOUH I8 HWCCIAEAOBAHUS TMPOIECCOB U
3.5 3aBUCHMOCTEH, KOTOPhIC BO3HHMKAIOT NPH PEHICHUH 3a7ad U3 APYTUX YYEOHBIX
NPEIMETOB U PeaIbHOM KU3HU
4 Hauana maTematuyeckoro ananusa
4.1 HenpepsiBabie pyHKIIIE. METOI MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3NIECKUA CMBICT TTPOU3BOTHOM
43 IIpousBosaHble 3neMEHTAapHBIX (QYHKUUH. POpMysbl HAaXOXKIEHHsSI HMPOU3BOJHON
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHne MPOM3BOAHOM K MCCIEIOBAHUIO (YHKUMH HAa MOHOTOHHOCTb M
4.4 sKcTpeMyMbl. HaxoxneHue HauOOJbIIEero 1 HauMEHbIEro 3HaYeHus QyHKIMU Ha
OTpe3Ke
[IpuMeHeHre NPOU3BOAHOM U HAXOXAEHUS HAWIydllero peleHus B
4.5 NPUKIAAHBIX 3a7ayax, s OIpelesieHHs CKOPOCTH Ipolecca, 3aaHHOTro
¢dopmynoit mim rpaguxkom
4.6 IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX
47 WuTterpan, ero reomeTpuueckuii 1 pu3nveckuii cMpici. Beluncnenue nHTerpana mno

¢dopmyne Hetorona — Jleiibnuna
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oopa3oBaHus

Brnagenune meTomamMu JOKa3aTeNbCTB, ATOPUTMAMH DPEIICHUS 3aJ1ad;
yMeHue (HopMynupoBaTh M ONEPUPOBATH MOHITUSIMM: ONPEIEIICHUE,
aKCHoOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, NMPHU3HAK, OKA3aTeIbCTBO,
PaBHOCHUIIBHBIE (bOopMyIUPOBKY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00paTHOE U TPOTHUBOIIOJIOKHOE YTBEPXKICHUE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIL30BaTh METOJ
MaTeMaTU4YEeCKOU HHAYKOHUU; MIPOBOJUTH AOKA3ATCIBHBIC PACCYKIACHUA
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IIpaBUIIBHOCTH
pacCy X JI€HUIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
IIOJAMHOKECTBO, OICpallii HaA MHOXKCCTBaAMH, YMCHHEC HCIIOJIB30BaTh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar sl ONHCAaHUs  peajbHbBIX
MIPOIIECCOB U SIBJICHUH W MPH PEIICHUH 337134, B TOM YHCIE U3 APYTHX
y4eOHBIX IPEMETOB; YMEHHUE OTIEPHPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, MWK, rpad HaA TUIOCKOCTH; YMEHHE 3a7aBaTh U
OTIHMCBIBATH TPadbl Pa3IUMYHBIMU CIIOCOOAMMU; UCTIONB30BATh Tpadbl PU

PEIICHNH 3aJa4

VYmenune OIICpHUPOBATh IMOHATHAMU: HATYPAJIbHOC 4YHUCIIO, LIEJI0C YHCIIO,
CTCIICHB C IECJIbIM ITOKA3aTCJIEM, KOPCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHDb
C palUdOHAJBbHBIM IIOKA3aTCjICM, CTCIICHb C JIeHCTBUTEIIHLHBIM
IIOKAa3aTcCJICEM, norapn(bM quciia, CHHYC, KOCHUHYC U TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOIAYJI, pallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YHucClio, MHOXECTBa HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHUC HUCIOJIb30BATH
IIPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHHI>'I JACIUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCUICHUU 3aaa4; 3HAKOMCTBO
C DpPAa3jiIMYHbIMU TMO3UOUOHHBIMH CHCTCMAaMHU CYHCIICHHUSA, YMCHUC
BBITIOJIHATh BBIYMCIIEHUE 3HAUYCHUHN U npeo6pasoBaHH51 BLIpa)KeHI/Iﬁ (¢{¢]
CTCIICHAMUA U J'IOl“apI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATL NMOHATHUAMMU: IMOCICAOBATCIBHOCTD,
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apupmeTHuecKas ~ Tporpeccusi,  TI'eOMETpHYEcKas  Iporpeccus,
OeckoHeuyHO yObIBafoIasi TeoMeTpUYecKas MpOrpeccus; yMEHHe
3a/aBaTh  IIOCJIEJOBATEIIBHOCTH, B TOM YHCIE C  ITOMOIBIO
PeKyppeHTHBIX  (GOpMyJd; yYMEHHE  ONEpPUpPOBATh  IOHATHSIMH:
KOMIUIEKCHOE YHCIIO, CONpPSUKEHHBIE KOMIUIEKCHBIE 4YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4HucCIia, popMa 3alHucH KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TPUTOHOMETpPUYECKAs M alredpanyeckas), yMETb
POM3BOJIUTH APUPMETUUECKHE JCHCTBUS C KOMIUIEKCHBIMU YHCIIAMHU;
MPUBOJUTh  NPUMEPbl  HMCHOJb30BAHUS  KOMIUJIEKCHBIX  YHCE;
OTepUpOBaTh MOHATHUAMHU: MaTpuna 2X2 u 3%3, omnpeenuTenb

MaTpHIIbl, FCOMETPUUECKUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHATHAMU: pallMOHAIbHBIC, HPPALMOHAIIBHEIE,
MOKa3aTesabHble, CTETNIEHHbIE, JJorapu(pMHUUecKrue, TPUrOHOMETPUUYECKHE
YpaBHEHUSI M HEPABEHCTBA, HX CHUCTEMBI; yYMEHHUE OIEPUPOBATH
MOHATHUSMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpPABEHCTBO, CHCTEMa YPAaBHEHUH W HEPABEHCTB, PAaBHOCUIIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pellaTbh ypaBHEHMS,
HEpPABEHCTBA U CHCTEMbl C MOMOLIBIO PA3IMYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C NApPAMETPOM; IPUMEHSITH
YpaBHEHUS, HEPABEHCTBA, X CUCTEMBI JUIsSl PEIICHUS] MAaTEMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U pealbHON )KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTH (DYHKIUH,
NEPUOJUYHOCTh (PYHKINHU, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTD
(GyHKIHMH, SKCTpeMYM (YHKIIMH, HauOoJIblllee U HaUMEHbIlIee 3HAUCHUS
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbiBHAas (QYHKIHS, ACUMITOTHI
rpajuka GyHKIUM, TepBas U BTOpas MpousBojgHas (yHKIuUWH,
reOMEeTpUYeCKUid U (PU3NMUECKU CMBICI TPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNeNIEHHBI WHTErpall; YMEHHE HaxOIUTh acUMMTOTHI Tpaduka
(YHKIMH; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEICHMUS,
YaCTHOTO U KOMIO3UIMHU (PYHKIIHI, HAXOIUTh ypaBHEHUE KacaTeIbHON
K TpaduKy yHKIIMHU; YMEHHE HAXOTUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(YHKIMI; yMEHHE HCIOJIB30BaTh MPOU3BOJIHYIO JUIS HUCCIIEIOBAHHS
(GyHKIMHI, HaXOAUTh HAHOOJIBIIINE U HAUMEHBIIINE 3HAYeHUS (PYHKIINH;
CTpOUTh TpaUK MHOTOUJIECHOB C HCIIOJIb30BAaHHEM ammapara

MAaTEMAaTUYCCKOTO aHaJIn3a,; MPUMCHATDH MPOU3BOAHYIO I HAXOKIACHU A

HaWJIydqmero pelicHus B IMPUKIAAHBIX, B TOM YHUCJIC COLUAIIBHO-
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HSKOHOMHUYECKUX M (PU3NYECKHX 3aauax; HaXOAUTh IJIOMAIH U 0OBEMBI
(Guryp c NOMOIIbIO UHTErPaIa; IPUBOJIUTH IPUMEPHI MATEMATUYECKOTO

MO/ICTTMPOBAHUS C TOMOILBIO ] epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHUSAMH: Tpapuk ¢GyHKIUM, oOpaTHas
GbyHKIMs, KOMIO3UIUS (DYHKUWHN, THHEHHAS (QYHKIUSA, KBaApaTHIHAs
¢byHkuus,  paundoHaimbHas ~— (QYHKOUS,  CTENEHHas  (QyHKOuS,
TpUTOHOMETpHUYeckre (yHKIHMH, OOpaTHBIE TPUTOHOMETPUUYECKHE
GbyHKIMU, TOKa3aTenbHas W Jiorapupmudeckas (QyHKIHH;, yMEHHE
CTpOUTh T'paduKHU U3YyYEHHBIX (PYHKIMM, BBITOJHATH NMPEOOpa3oBaHUs
rpadukoB GYHKIMHA, UCTIONB30BAaTh FPpaQUKU ISl U3yUEHHS TPOLIECCOB
Y 3aBUCHUMOCTEH, NP PEIICHNH 3a/1a4 U3 APYTrUX y4EOHbIX IPEIMETOB
U 3a/lad U3 peajbHOM >KM3HM; BBIpaXaTh (hOopMysaMU 3aBHCHUMOCTH
MEXAy BEJIMYMHAMU; UCII0JIb30BaTh CBOMCTBA U rpaUKu PyHKIUN I
pelIeHns ypaBHEHH, HEpaBEHCTB U 3a/1a4 € MapamMeTpaMu; U300paxxathb
Ha KOOPJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHU YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHne pemniaTh TEKCTOBBIE 3aJa4dl Pa3HBIX TUIOB (B TOM 4HCIE Ha
MIPOLIEHTHL, JOJIM U YacTH, Ha ABWKEHUE, padOTy, CTOUMOCTh TOBapOB U
yCIyT, HaJIOTH, 3aJ]a4 U3 00JIaCTH yIPaBJICHUS TUUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTaBIATh BBHIPAKEHUS, YpPaBHEHUS, HEPABEHCTBA U HUX
CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEI0BATh MOJyYEHHOE PEIIeHHE U
OIICHUBATh MPABAONOJI0OHOCTh PE3yJbTaTOB; YMEHHE MOJEIUPOBATH
peayibHbIE CUTYallMd Ha SI3bIKE MATeMAaTHUKH; COCTaBJISTh BBIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA U HX CHUCTEMbl IO YCIOBHIO 3ajauyu,
UCCIIEJIOBaTh MOCTPOCHHBIE MOJIENIM C KCIOJb30BAaHUEM ammapaTa

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ysIbTaT

YMeHue omnepupoBaTh MOHATHUSIMHU: CpeaHee apudMeTHYecKoe,
MearaHa, HauOoJblllee U HAaUMEHbIIee 3HAUYCHUs, pa3Max, JUCIIePCHs,
CTaHJapTHOE OTKIIOHEHHE YHCIOBOTO Habopa; yMEHUE H3BIEKaTh,
UHTEPIPETUPOBATh MH(OPMALIMIO, MPEJCTABICHHYI0 B TalOiuIax, Ha
auarpammax, rpadukax, OTpaXkarolylo CBONCTBA peallbHbIX MPOIIECCOB
U SBIICHUI; TPEACTaBIATh HMHPOPMAIMIO C TOMOIIBIO TaOIHIl U
IUarpaMM; HCCIEIOBAaTh CTAaTUCTUYECKHE JaHHbIE, B TOM YHUCJIE C
NpUMEHEHHEeM TpadUuyecKuX METOJIOB M JJIEKTPOHHBIX CPEJNCTB;
rpaduyuecKku HccIenoBaTh COBMECTHBIC HAONIONEHUS C TIOMOIIBIO

AuarpaMm pacCCruBaHUA U JIMHEHHOM perpeccun
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YMeHue onepupoBaTh MOHATHAMU: CIIy4alHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTb CIIy4aHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOATHOCTh C HWCHOJb30BAHUEM TpaPUUECKHX METOJOB; NMPUMEHSThH
(hopMyIBI CIOXKEHUS M YMHOXKEHHUSI BEPOSATHOCTEH, (POpMyTy MOJTHON
BEpOSITHOCTH, GopMyny bepHymin, KoMOWHATOpHBIE (AKTBl U
(GopMynbI; OIIGHWBATh BEPOSTHOCTH PEAITBHBIX COOBITHI; yMEHHE
OIIEPUPOBATh MOHATHAMU: CllydaliHas BEIUYMHA, PaCIpPEICIICHHUE
BEPOSATHOCTEN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUM paclpeaeieHus Hu
IJIOTHOCTH ~ PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacupeneneHnii; yMEHHME HCIOJb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacupeneneHni s peleHns 3a1a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX HCCIEIOBaHUM; YyMEHHE
MPUBOJIUTh TPHUMEpPHl MPOSIBICHHUS] 3aKOHa OOJIBIIUX 4YHCENl B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEpPUpPOBAThH
MOHATHSMM: COYETAHUE, NEPECTAHOBKA, YHUCIO COYETAHWM, YHUCIIO
nepectaHoBok; OMHOM HpioTOHA; yMeHUE MPUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUs Ui peleHMs 3a1ad; OLEHUBATh BEPOSATHOCTH
peanbHBIX  COOBITHI; COCTAaBIATH BEPOSITHOCTHYIO MOJEIb U

WHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHITUSAMM: TOYKa, TMpsiMas, I[JIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIiIa, IUIOCKUHA Yrod,
JBYTPaHHBIA yroJl, TPEXTPAaHHBIM YToJ, CKPELIUBAIOLIUECS MpsMBbIE,
HnapauieIbHOCTh U NEPIEeHIUKYISIPHOCTD NMPSAMBIX U MIIOCKOCTEH, Yro
MEXy MPSMBIMH, YroJl MEXIY NPSAMON U IJIOCKOCTHIO, YIOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXTY
OPSIMBIMU, PACCTOSIHUE MEXAY IIOCKOCTSMH;, YMEHHE HCIIOIb30BaTh
OpU pelIeHUH 3a/a4 H3ydeHHbIe (DAKThl M TEOpPEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYXKAIOIIETr0 MHUpa; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI0 T€OMETPUYECKUX MOHSITHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh HOHATHAMM: IO QUTYpPbI, 00BEM (QUTYpHI,
MHOTOT'paHHMK, IPAaBUIIbHBIM MHOTOTpaHHUK, CEYeHHE MHOTOTPaHHUKaA,
KyO, mapaiienenunes, npu3Ma, nupampaa, ¢urypa u IMOBEPXHOCTb

BpallleH!s], HWIMHIP, KOHYC, map, cdepa, miomans chepsl, MmiIoaib

MOBEPXHOCTH MUPAMUJBI, TPU3MBI, KOHYCa, IMIMHApa, 00BEM KyOa,
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MPSIMOYT'OJIBHOTO MapaJUICNICIIUIIEa, TUPAaMUbl, IIPU3MBI, LUIMHIPA,
KOHYCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHUSI KOHYCa U LIWIMHJPA,
NapajuleJIbHbIE OCH MJIM OCHOBAHHUIO, CEYECHME I1apa, IUIOCKOCTD,
Kacaromasicsi cepbl, HUIMHIPA, KOHYCAa; YMEHHE CTPOUTH CEYCHHE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI 1 TOBEPXHOCTH
BpallCHUsl, UX CEYCHHUS, B TOM YHUCIE C IIOMOLIBIO JJIEKTPOHHBIX
CPEACTB; YMEHHE NPUMEHSTh CBOWCTBA T'E€OMETPUYECKUX QHTyp,
CaMOCTOSATENBHO (HOPMYIHPOBATH OIPEACICHUSI H3y4aeMbIX (GUTYP,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX TIE€OMETPUYECKUX
¢uryp, 0OOCHOBBIBaTb WJIM OIPOBEpPraTb HX; YMEHHE IPOBOIUTH
Kjaccupukanuoo ¢GUryp 1O pa3iuyHbIM IpU3HAKAM, BBIMOJIHSTH

HCO6XOILI/IMBI€ AOMOJHHUTECIBbHBIC ITIOCTPOCHUSA

11

VYMmenne OIICpHUpOBaTh TMOHATHUAMU: JIBWIKCHUEC B IIPOCTPAHCTBE,
MapajuIeNIbHbIN TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMS, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM YHCIIE€ B IPUPOJIE,
HUCKYCCTBEC, apXUTCKTYpPE; UCIOJIb30BATh IT'COMETPUICCKUEC OTHOIICHHA
MpU PELIeHUH 3aJay; HaXOIUTh I€OMETPHUYECKHUE BEIWYUHBI (IJIMHA,
yroj, IJomaas, 00bEM) MpHU pPEUIEHWH 3a7ad W3 JPYrux ydeOHBIX
MPEeIMETOB U U3 peabHON KU3HU; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEJIMYWHBI (JJTMHA, yroJ, TUIOMIaab, 00BEM, TIONIAAh MOBEPXHOCTH),
UCIIOJIB3YSl M3Y4YeHHbIE (OPMYIBl U METObI, B TOM YHCIE: IUIOIIA/b
MOBEPXHOCTH MUPAMHU/JIBL, IPU3MBI, KOHYCA, IIMIIMHAPA, TUIOMaIb chepbl;
00BbEM Ky0a, IPSIMOYTOJIBHOTO MapajuieienuIiea, TUpaMubl, IPU3MBI,
WIMHApA, KOHyca, IIapa; yMEHHWE HAXOJWUTh OTHOIIEHHE O0bEMOB

10TI00HBIX GHUTyp

12

YMeHue OIICpHUPOBATDH INOHATUAMU: IpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPANHATHI BEKTOpA, CyMMa
BCKTOPOB, IMPOU3BCACHNUC BCKTOPA Ha YUCJIO, PA3JIOKCHHUEC BCKTOpPA IIO
6a3ncy, CKaJIIPHOC IIPOU3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJI
MCKIAY BCKTOpaMH; YMECHUC HCIIOJIb30BaTh BeKTopHBIfI u
KOOpI[PIH&THLIfI MCTOA IJIsA PCIICHUA TCOMETPUUYCCKUX 3alda4 U 3aJay

JPYruX y4eOHBIX MPEIMETOB

13

YMmenue BLI6I/IpaTB NOAXOAAIIMNA METOH IJIsI peuiCHud 3ada4vu,
INOHUMAHUC 3HAYUMOCTU MATCMATUKU B HU3YYCHUH IMPUPOJHBIX U

OGH.ICCTBGHHLIX nponeccoB M HBHCHHﬁ; YMCHHUEC pPaClIO3HABATb

31



MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKM B MCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEpPBl  MATEMAaTHYECKUX OTKPBITHM POCCUMCKOM W MHPOBOM

MaTeMaTU4eCKOU HAyKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1o Panmonanenapie uwcna. OOBIKHOBCHHBIE W JCCATUYHBIC JPOOM, TMPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JleficTBus ¢ apupmMeTH4ecKUMU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ mnenbpiM TokazarerneMm. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeNeM.
. CBolicTBa CTEIEHU
L5 CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU (MBI
JlefictBuTenbHble 4ucCIa. ApH(PMETHYECKHE OIepanuu C JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUila OKPYIJICHUS, TPUKUIKA U OLIEHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHECHHS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTorapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl 1 COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OTnpeenuTeNlb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkius, crnocoObl 3aganus (pynkuuu. ['padux ¢yakuuu. Bzaumuo obparHbie

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompeneneHUuss U MHOXKECTBO 3HadeHWH QyHkiuu. Hymm ¢yHkumu.
3 [IpoMexxyTkn  3HAKOMOCTOSTHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymbl 1 MUHEMYMBI (GyHKUMH. HanGonpliee w HauMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (GyHKIUS C HaTypajJbHBIM M IIE€JBIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumMnTorhl TpadukoB QyHkuuid. CBolicTBa  (QYHKIMIM,
' HETPEPBIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanmsa
4.1 [TpousBomnas pynkuun. [IponsBoaHbIC 2TEMEHTApHBIX (PYHKITHN
[IpuMeHeHre TPOU3ZBOJAHONM K HCCIAEAOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 IKcTpeMyMbl. HaxosxieHne HanboIbIero U HaMMEHBIIETO 3HAaYeHUST (PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Uurerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Oisiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI
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7.5

Koopaunats! 1 BEKTOpEI
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
Anrebpa u Hauana MaremaTudeckoro ananusa. 10-11 kmace. Anumosn 11.A.,
Konsrun FO.M., TkaueBa M.B. u np. Akunonepsoe oduiectBo «M3aaTenbeTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Anrebpa ¥ Hauana MaTeMaTHYECKOTo aHanu3a. JlunakTuueckue MaTepuabl.

Ma6ynun M.U., TkaueBa M.B. u apyrue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://fipi.ru/
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