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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4ebHOro Kypca «Aredpa U Hadajla MaTeMaTHYECKOTrO
aHanuza» 0azoBoro ypoBHs aisa oOydaromuxcs 10 —11 knaccoB pa3paborana Ha
ocHoBe DenepalibHOT0 TOCYIaPCTBEHHOI'0 00pa30BaTEILHOTO CTaHAApTa CPEAHETO
obmiero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAHMIIUNA POCCHUICKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMmbl 00ECHEYMBAET OBJIAJICHUE KIHOYEBBIMU
KOMIIETEHITUSIMH, COCTABJISIONIUMH OCHOBY JUISI CAMOPAa3BUTHS U HETMPEPBIBHOTO
00pa3oBaHMsl, IETOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO M TIO3HABATENHLHOTO
Pa3BUTHS JINYHOCTH O0yYaIOIIHUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa um Hayanma mMaTeMaTHUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOoJee 3HAUYMMBIX B MpOrpaMMe CTapliedl IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECIEeYMBAECT HWHCTPYMEHTAIBbHYIO 0a3zy JUisi HM3Y4YeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroll CTOPOHBI, POPMUPYET JTOTUYECKOE U
a0CTpPaKTHOE MBIIIUICHUE YyYalllMXCsl Ha YpPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HHGOpMATHKH, OOIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallliecsl OBJaJIeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KoTopas GopMyIupyeT CBOM JOCTHKEHUSI B MATEMATUUYECKOU opMme.

Kypc anreOpsl n Hayan MaTeMaTHYeCKOro aHalIN3a 3aKJIaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUA 3aKOHAMU (PU3UKH, XUMHUHU, OWUOJOTHHU, TOHUMAHUSA
OCHOBHBIX TEHJICHIIUA OKOHOMUKH U OOIIECTBEHHOW KWU3HU, IO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBHIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOM XM3HU. B TOXXe Bpemsi OBjIajcHUE
a0CTpaKTHBIMM W JIOTMYECKHM CTPOTMMH MAaTEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HMCTHHHOCTH
YTBEPKACHUS, UCTIOJIb30BAaTh 0000IICHNE U KOHKPETU3AlUI0, aOCTparupoBaHue u
aHaJIOrulo, POpMUPYET KpeaTUBHOE U KPUTHUECKOE MbllieHue. B xone uyuenus
anreOppl M Havall MaTEMaTUYeCKOro aHajiu3a B CTaplied IIKOoJe YydJalluecs
MOJIy4alOT HOBBIM ONBIT PEIICHUS MPUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOCHHSI MaTEMAaTHYECKUX MOJIENEH peaibHbIX CUTyallMd W HHTEpIpeTaruu
NOJYYCHHBIX  PEIICHHM, 3HAKOMSATCS C  TOpUMepaMH  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH B TMpuUpojae, HAyKe U B HUCKYCCTBE, C BBIJAIOUIUMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnagaer 3HaYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMATIOM, KOTOPBIM
peanu3yercs Kak uyepe3 y4eOHbIH Marepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHMS, TaK M Uepe3 chenupuky ydyeOHOW HesITeNbHOCTH,



TpeOyrowen CaMOCTOSITENILHOCTH, AKKypaTHOCTH, MPOAOJKUTENBHOU
KOHIIEHTPAIIMM BHUMAHUSI U OTBETCTBEHHOCTH 34 MOJIYYCHHBIN PE3yJbTart.

B ocnoBe Meromuku oOydeHUsT aireOpe W HadajlaM MaTeMaTH4YeCKOro
aHaJIM3a JISKUT JeSTEIHbHOCTHBIN IPUHIIUI 00 y4YEeHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTHUYECKOro aHaJIN3a) BKIIOYAET
CIENYIOIINE CONEPKATEIbHO-METOIUUECKUE JUHUU: «Uucna W BBIYUCICHUA,
«Dyukuuu U rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hauana
MareMaTH4ecKoro a”anmusa», «MHOxkecTBa U JIoruka». Bce OCHOBHBbIE
COAEPKATEIbHO-METOANYECKUE JIMHUM H3YYalOTCSd HA NPOTSHKEHUM JIBYX JIET
oOy4eHHus B CTapliei IIKOJIe, eCTECTBEHHO JOMOIHSAS APYT Jpyra U MOCTEIEHHO
HAChIIAsiCh HOBBIMM TE€MaMu M pazfenamu. [laHHbIA Kypc  SBIISIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIMHSET B ce0€ COJepkKaHUE HECKOJIbKUX
MaTeMaTUYECKUX TUCHUIUINH: anredpa, TPUTOHOMETPHUsI, MATEMAaTHUECKUN aHAIIN3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBJIaJE€BalOT BcE Oojee
MIMPOKUM MaTEMaTUYECKHUM alllapaToM, Y HUX MOCIIeN0BaTENbHO (HOpMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYK) MOJIENIb PEAIbHOU
CUTyallud, TPUMEHSATh 3HAHUs, TOJIYyYEHHBIE B Kypce «Anredpa M Hayaia
MaTEMaTUYECKOTO aHaM3ay, JUIsl PEIICHHUs] CaMOCTOATENbHO C(HOpMYyITHPOBAaHHOM
MaTeMaTUYECKOU 3aJ1a4, a 3aTEM UHTEPIIPETUPOBATH MOJYUYECHHBIN PE3YIIbTAT.

ConepxatenbHo-MeToANYECKas JUHUSA «Hucna v BBIYUCIEHUS 3aBEPILIACT
dbopMupOBaHUE HABBIKOB MCIIOJIb30BAaHUSI JACHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4YaToO B OCHOBHOW MIKojie. B crapmiedt mikone ocoboe BHUMaHUE YAENSETCS
(GbOpMUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMINX B CeOs
WCIIOJIb30BaHUE PA3NUYHBIX (OpM 3amucu JEHCTBUTETHLHOTO YHCA, YMEHUE
pallMOHAIBHO BBIOJHATH JIEMCTBUS C HUMH, JAE€NaTh NPUKUIKY, OLCHHUBATH
pe3ynbrar. OOyuyaromiyecs TMOMYyYarOT HABBIKM MPUOJMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUSI JIEUCTBUI C 4YHUCIaMH, 3allMCaHHBIMU B CTaHIapTHOM (dopwme,
VCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHWS YHCIIOBBIX BBIPAXKCHUM.

JIuans «YpaBHEHHS U HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKECHUU BCETO
oOydeHHs] B CTapiled IIKoJie, MOCKOJIbKY B KaXJIOM pas3felne MporpaMMbl
NPEIyCMOTPEHO PEIICHUE COOTBETCTBYIONMX 3aaad. OOydaroniyecs: oBlajeBaioT
Pa3IUYHBIMA METOJIAMU PELICHUS UEbIX, PAlHMOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTAPUPMHUYECKUX UM  TPUTOHOMETPUUECKUX  YpPaBHEHUH,
HEPaBEHCTB U X cucTeM. [lonydeHHbIE YMEHUS UCTIOIB3YIOTCS MPU UCCIEI0BAHUU
GyHKIIMA ¢ TIOMOIIBIO TIPOM3BOJIHOM, PEIICHUH NPUKIAJHBIX 3a/lad W 3a7a4 Ha
HAaXOXJICHUE HauOOJbIIMX U HaUMEHbIIUX 3HaueHuW ¢yHkiuu. JlanHas
cojepKaTelibHas JIMHUSI BKJIIOYaeT B ce0s Takke (OpMUPOBaHUE YMEHUU
BBITIONIHATh Pacy€rbl Mo (QopMmynaMm, NpeoOpa3oBaHUsl UENbIX, PallMOHATBHBIX,
VUPPALMOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAKXKE BBIPAKECHUU,



COJIepKAIlUX CTENeHu W Jiorapudmsl. brarogaps u3ydeHUIO anredpanyecKkoro
Marepuajga OPOMCXOAUT  JalbHEWIIEEe  pPa3BUTHUE  AITOPUTMHYECKOTO U
a0CTPaKTHOI'O MBIIUICHUST ydaluxcs, (QOPMUPYIOTCS HABBIKU JETYKTUBHBIX
paccyxJeHuid, paboThl C  CHMBOJBHBIMH  (opMaMu,  TPEJICTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIC PAaBEHCTB W HEPAaBEHCTB. AnrebOpa
npemiaraet d(pGheKTUBHbIE HMHCTPYMEHTBI JUJII  PEIICHUS TMPAKTHUUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxarenpbHO-MeTOAMYeCKass JHUAS «DyHKIMM W Tpadukm» TECHO
NEPEIUIETAETCA C APYTUMU JIMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JaET
MOCJIEIOBATENBHOCTh U3YUYCHUS Marepuasia. N3yuenne CTENEHHOM,
MOKA3aTeIbHOH, JIOTApU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pelieHus 3a7a4 U3 APYTHX y4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU TECHO CBS3aHO KAaK C MAaTEMAaTHYECKUM AHAIHU30M,
TaKk U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. [Ipu 3ToM OGombioe BHUMaHUE
ynensiercs (OpMUPOBAHUIO YMEHHUS BhIpaKaTh (HOpMyIamMu 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HUCCIEI0BATh IMOJYyYEeHHbIE (DYHKIMU, CTPOUTH HX
rpaduku. MaTepuan 3Tol cojiepKaTeIbHON JTMHUY HalleJICH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIUYUHAMHU B
paznuyHOl ¢opMe: aHATUTHYECKOU, Tpaduueckoid u cioBecHoW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBILUIEHUS, CIOCOOHOCTH K
0000I1IEHNI0 ¥ KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUIA.

ConepxarenbHasg nuHUs «Hadanma mMareMarMdeckoro aHaiau3ay IO3BOJSET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MAaTEMaTHYECKUX, TAK U MPHUKIIAJHBIX 3a/1a4,
JOCTYIHBIX 00YYaroUMCS, Y KOTOPBIX MOSIBISETCS BO3MOYKHOCTh MCCIEI0BATh U
CTPOUTh TpapuKku (QYHKIUH, ONpenensTh UX HauOONbIIME W HaUMEHBIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUTyp U OOBEMBI TEl, HAXOAUTH CKOPOCTH M
yCKOpeHus npoueccoB. /[laHHas copepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHHMSI MaTEMATHYECKHMX MOJEIECH pEaJbHBIX CUTyaluH,
HAXOXKJICHUS] HAWJIYYIIErO PENICHUS B MPUKIAIHBIX, B TOM YHCIE COUHUAIBHO-
SKOHOMHUYECKHUX, 3aJa4aX. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTHYECKOI'O aHajin3a
CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOr0 U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHUH pacloO3HaBaTh IMPOSIBICHUS 3aKOHOB
MaTEeMaTUKM B Hayke, TEeXHUKe U uckyccrtBe. OOydaroniuecss Y3HAIOT O
BBIJJAIOIINXCA PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTHKU Kak
HAyKU, U UX aBTOpax.

ConepxartenbHO-MeToANYECKast JIMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBAILIEHA  DJIEMEHTaM TEOPUM  MHOMKECTB. [ €OpPETUKO-MHOKECTBEHHBIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KYpC HIKOJbHOW MAaTeMaTUKH WU Mpeararor



Han0OoJee YHUBEPCAIBbHBIN SA3bIK, OOBEAUHIIONIMN BCE pa3Jenbl MATEMATHKU U €€
NPWIOXKEHUH, OHU CBSI3bIBAIOT Pa3Hble MATEMATHUYECKUE AMCIUIUIMHBI B €IUHOE
nenoe. [loaroMy BaXHO 1aThb BO3MOKHOCTh IIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBI SA3BIK COBPEMEHHOM MAaTEMAaTHUKM W HCIIOJIB30BaTh €ro Uil
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havajsa MaTeMaTUYECKOr'0 aHaW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBl ~MAaTEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE MPU3BAHBI
chopMUpPOBaTh HABBIKU MTOCTPOCHUS MOJIENIEN peabHbIX CUTYallUi, UCCIIEOBAHMS
ATUX MOJENIeH C MOMOIIbI amnmapara aiareOpbl U MaTeMaTHYEeCKOro aHalu3a U
UHTEPIPETALMN MOJYyUYECHHBIX PE3yNbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIIbIN
U3 pa3qeNoB IpPOrpaMMBbl, TOCKOJBKY BECh MaTEepUai Kypca IUPOKO UCTIOIb3YETCs
JUISL peleHusl TpUKIaAHbIX 3a1ad. [Ipy peleHnn peanbHbIX MPaKTUYECKHUX 3a/1a4
yydaluecs pa3BHBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOJIB30BATh AHAJIOTHIO, 0000LIaTh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIATHBIX
3aJlay OpraHu3yeTcs B MpOIlecce M3YYEHHUs BCEX TeM Kypca «Anredpa M Havaia
MaTEMATUYECKOI0 AHAIIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM rmuiaHe Ha M3ydYeHHE Kypca ajireOpbl MU Haydajdl MaTEeMaTH4eCKOTo
aHaju3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 vaca B Heaento B 10 kiacce u 3 yaca B
Heneno B 11 kmacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

Yucia 1 BBIYMCICHUA

PaumonanbHbie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JPOOU, MPOLIEHTHI,
OecKOHEUHble  mepuoAudeckue apodbu. ApudmeTuyeckue  onepanud C
paloHaIbHBIMU YK CIIaMU, IPe0Opa30BaHusl YUCIOBIX BbhIpakeHul. [Ipumenenune
Ipo0eil W MPOLEHTOB JUIsl PELICHUs] TPUKIAJHBIX 3a/lad U3 Pa3jJu4HbIX OTpacliiei
3HaHUU U PEANbHOM KU3HH.

JelictBuTenbHble uKcia. PanvoHanmbHbIE W UppalMOHAJBHBIE YHCIIA.
Apudmernueckue onepanuud C JEUCTBUTENbHBIMU uYHciaamMu. [lpubmmkxéHnbie
BBIYMCIIEHUS, [TPABUIIA OKPYIJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CranpmaptHas  ¢dopma  3alucH
neicTBuUTENbHOrO yucia. Mcnonb3oBaHue moaxonsiied  (GopMbl  3amUCH
JEUCTBUTENBHBIX YHUCEN Ui PELICHMs IPAKTUYECKUX 3a1a4 U MPEICTaBICHUS
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus  c
apu(PpMETUIECKUMU KOPHSIMHU HATYpaJIbHON CTEIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIOBOTO apTyMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxkaecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHHE, KOpPEHb YypaBHEHHsA. HepaBeHCTBO, penieHHe HEPABEHCTBA.
Meron nHTEpPBAIOB.

Pemenue uenbix u JpoOHO-palliOHABHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanvoHaNbHBIX YPAaBHEHU U HEPABEHCTB.

Penrenne TpUroHOMETpUYECKUX YPAaBHEHUM.

IIpruMmeHeHne ypaBHEHUMM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
M 3a71a4 U3 Pa3IMYHBIX 00JIacTel HAYKH U PeaTbHOM KU3HU.

DOYyHKIUHN U TPAaPUKHU

Oynkums, crnocodbl 3amanus ¢QyHkuuu. ['padux ¢GyHkumu. Bzaumuo
oOpaTtHbie (DYHKITUH.

Ob6nacTte ompeneneHnus U MHOXECTBO 3HadeHu (QyHkumu. Hymmn dyHkuuu.
[TpomexxyTkH 3HAaKONOCTOSAHCTBA. YETHBIE M HEUETHBIE (DYHKIIUH.

Crenennas GyHKIMS ¢ HATypajdbHBIM U IIENIbIM Moka3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHsS N-Oi CTENEHHU.



Tpuronomerpudeckass OKPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUECKHUX
(yHKIMN YUCIIOBOTO apryMEHTA.

HavaJsia maTeMaTH4eCKOr0 aHAJIU3A

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJI€A0BaTCIbHOCTEH.
MOHOTOHHBIE TOCJIEA0BATEIBHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObiBaroiast
reoMmerpuueckas nporpeccus. CymMma OeCKOHEYHO YObIBaroIEeld reoMeTpUIeCKOi
nporpeccun. GopMysia CIOXKHBIX MPOLEHTOB. Vcmonb3oBaHWe mporpeccuu s
pelIeHUs peabHbIX 3aJa4 MIPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHOX€eCTBO, olepanuu Haj MHOXXecTBaMu. Jluarpammbl Oiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara [Jis OMUCAHUS PEaTbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PELICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBHUE, J0KA3aTEIbCTBO.

11 KIIACC

Yuciaa u BBIYMCICHUS

HartypaneHble u nensie yncna. IIpu3Hakyu 1eITMMOCTH LEIbIX YUCEIL.

CrteneHb C palioHaJIbHBIM MOKa3zaTeraeM. CBOMCTBA CTEIICHHU.

Jlorapudm urcina. JlecITUUHbIE U HATYpaJIbHbIE JTOrapU(PMBI.

YpaBHeHUs] U HEPABEHCTBA

[Ipeobpa3oBaHue BbIpaXKEHHM, COIEpPIKALINX JOrapu(MBI.

[IpeoOpa3oBaHre BBIpaXXEHUH, COAEpXKAIIMX CTEHNEHH C palUOHAJIbHBIM
IIOKAa3aTeNEM.

[Ipumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypAaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHHUsI 1 HEPaBEHCTBA.

Cucrtembl TUHEHWHBIX YpaBHEHMN. PelleHne MpUKIIaIHbIX 33/1a4 C ITOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajlad W3 pa3judHbIX 00JlacTel HAayKHu W peanibHOM
KU3HU.

DYyHKIUHN U TPaPUKHU

Oynkumsa. [lepuogmueckne  pynkumu. [IpoMexyTkm  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl 1 MUHUMYMbl (QyHKUuW. HauOomnbliee M HauMeHbllIee
3HaueHHE (PYHKIIMU HA TIPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIINN, X CBONCTBA U TpadUKH.

[ToxazarenbHast u gorapudmuyeckas QyHKIUN, X CBOWCTBA U TPAQUKH.



Hcnonb3oBanue rpaukoB QyHKUUN 711 PELICHHUsS] YPABHEHUM M JIMHEHMHBIX
CUCTEM.

Wcnonb3oBanue rpagukoB (QyHKIUN JUIsl MCCIENOBAaHUSA MPOLECCOB U
3aBHUCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT NPHU PEIICHUU 3aJad U3 JPYTUX Y4eOHBIX
MPEIMETOB U PEATBHON KU3HHU.

Havana MmaTeMaTH4ecKOro aHaJn3a

HenpepoiBabie hyHKIMKU. MeTon UHTEPBAJIOB JJIs PEIICHHS] HEPABEHCTB.

[Ipomsponnas  ¢yHkuuu. ['eomerpudeckumii u  (QHU3WYSCKUH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIUH.  DoOpMynbl  HAXOXKICHHS
IPOU3BOIHON CYMMBI, TPOU3BEIAEHUS U YACTHOT'O (DYHKITHIA.

[IpumeHneHnre MPOU3BOAHON K UCCIENOBAaHUIO ()YHKIIMA HA MOHOTOHHOCTH H
skcTpeMymbl. Haxoxaenue HanOoNbIIero 1 HaMMEHbLIEro 3HauyeHus: QyHKIUH Ha
OTpE3KE.

[IpyumeHeHne TPOU3BOAHOM Ui HAXOXKICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAJHBIX 3a/Jadax, Ui OIpENeJeHUs CKOPOCTH INPOLEecca, 3aJaHHOIrOo
(dopMynoi niam rpauKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

WNurerpan, ero reoMmerpuyeckuid u (Qusmdeckuid cmbicia. Bwruucienue
uHTerpaia no Gopmyne Hetorona—JleliGuuna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydebHOro mnpenMera «MaremaTtuka» JOMKHO 00€CIIeunBaThH
JOCTHKEHUE Ha YPOBHE CpeiHEero o0I1ero o0pa3oBaHusl CIEAYIOMUX JUYHOCTHBIX,
METanpeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS IMPOrpaMMbl y4eOHOr0 MpeaMeTra
«MaremMaTuKa» XapaKTepU3yITCS:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOM MO3UIIMKU 00YYAIOIIETroCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOro 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
Opolenyp TpaxaaHCKOro ooOimiecTBa (BbIOOPBL, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COIMAIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKUIMAMYA 1 Ha3HAYEHUEM.

[TaTpunoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXAaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMaTHKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHHH B JAPYrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCTIUTAHUS:

OCO3HAaHUEM JTIYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa;
c(OpMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHUN HAYKU U IESTEIbHOCTHIO
y4€HOr0; 0OCO3HAHUEM JIMYHOI'0 BKJIa/Ia B MOCTPOECHUE YCTOMYMBOIO OyIyIIero.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYas ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peleHuH, paccyXIcHUM;
BOCIIPUMMYHNBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIIICHUS
K CBOEMY 3/IOPOBBIO (370pOBOE MUTAHUE, COAIAHCUPOBAHHBIM PEXKUM 3aHATUN U

OTIbIXa, perynsipHas busnueckas AKTUBHOCTB); bu3nUecKoro
COBEPIIICHCTBOBAHMS, npu 3aHITHIX CIIOPTUBHO-037I0POBUTEITHHOM
JeSITeNbHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOTIOOMSI; MHTEPECOM K
pasnmuyHeiM  chepaM  TIPOPECCHOHAIBHONW  JCATEIBHOCTH,  CBS3aHHBIM  C
MaTEeMAaTUKOW M €€ MPUIOKCHHSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOP
Oynymel mnpodeccun W pealn30BBIBAaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTreMaTHYeCKOMY OOpa3oBaHHUIO U
caM00O0Opa30BaHNI0 Ha TIPOTSHKEHUH BCEH JKU3HH; TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHIO B PEIICHUHN MTPAKTUYCCKHUX 33J1a4 MaTEMaTHYCCKON HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTBIO HIKOJIOIMYECKOH KYJIbTYphI, ITOHUMAHUEM BIIUSHUS
COIMAJIbHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATIBLHOMN
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX  Ipo0JIeM;
OpHEHTallMell Ha MNPUMEHEHHE MaTeMAaTHYEeCKHX 3HAHWM JUIS pellcHUs 3aaad B
00JaCTH  OKpY)KAIOIIEH Cpeapl, IUTAHHUPOBAHUS TIOCTYNKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICICTBUMN JUIsI OKPYKAIOIIEH CPEeIbI.

IleHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOH TMPAKTHUKH, IOHHMAaHHEM
MaTEMaTHYCCKON HayKh KaK cQepbl YeIOBEUECKOW JIEATEIbHOCTH, 3TaroB ¢&
pPa3BUTUS M 3HAYUMOCTH JUUI PA3BUTHS I[MBWIM3ALMN, OBJAIACHHUEM S3BIKOM
MaTEeMAaTUKH W MaTeMaTUYeCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATH TMPOCKTHYIO M HCCIEAOBATEIBCKYIO JESITEIbHOCTh
WHIMBH/IyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTrpaMMbl YYeOHOTO MpeaMeTa
«Maremaruka» XapaKTepHU3yTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelcmeusiMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUAMU.

1)  Vuueepcanvnvie  nosnasamenwvuvle  Oelicmeus, — 0becneuusarom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00yHanwuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpYJcalowe2o  Mupa,  NpuMeHeHue  J102UYeCcKUx,
ucciedosamenbCcKux onepayuil, ymenui pabomams ¢ ungopmayueti).

ba3oBble JIornyecKue 1enUCTBUA:

e BBIABIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTIpEeCIICHUs] ~ TOHATHH; YCTAHABIMBATh  CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKauy, OCHOBaHUA i OOOOIICHHS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHATHN3A;



BOCHIPUHUMATh, (OPMYIUPOBATbH M  NPEOOpPa3OBbIBATH  CY>KICHUSA:
YTBEPAUTEIbHbIE U OTpPULATENbHBIC, €IMHUYHBIC, YACTHbIE W OOINIUE;
YCIIOBHBIE;

BBIBISITD ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpeUHss B (akTax, [aHHBIX, HAOMIONEHUSX U YTBEPKACHUIX;
npenjiaraTb ~ KpUTEpUM  JJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIOUECHU 110 aHAJIOTUH;
MIPOBOJUTH CaMOCTOSITEIBHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIEHUS U BbIBOJIBI;

BbIOMpaTh crnoco0 pemieHus ydyeOHo 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HauOosee MNOAXOASIIUNA ¢ YYETOM
CaMOCTOSITEIIBbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrIie uccneaoBaTenbLCKue JSHCTBUS:

UCTIOJIb30BaTh BOIPOCHI KAaK HMCCIEAOBATEIbCKUIT MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHBOpPEUYHE, MpoOIeMYy,
yCTaHaBIMBaTh HMCKOMOE M  JaHHoe, (OpMHUpPOBAaThH  THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO TIO3HIINIO, MHEHUE;

IPOBO/IUTH CaMOCTOSITETTLHO CTUTAHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJJOBAHUE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBIEHUS, TIPOIecCca, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEeKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSTEIbHO (POpMyTUPOBATH 000OIIEHUSI U BBIBOJIBI 110 pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEA0BAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 000OIIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BHUTHE MpOIEcca, a TaKXKe BBIABUTATH
MPEATNOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmaruei:

BBISBJISITH JeUITUTH MH(OpPMAILIMK, JAHHBIX, HEOOXOAUMBIX /JIs OTBETa
Ha BOIIPOC U JJISl pELICHU 3aa4U;

BBIOMpaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATH M MHTEPIPETHPOBATH MH(MOpPMAIUIO
Pa3IMYHBIX BUJOB U (hOPM MPEACTABIICHHUS;

CTPYKTYpPHUpPOBaTh MH(OpMAIMIO, MPEACTABIATH €€ B pa3InMyHbIX (hopmax,
WTIOCTPUPOBATh Tpaduyecky;



2)

OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSITEIIbHO
c(OpMYITHUPOBAHHBIM KPUTEPUSIM.
Yuusepcanonuvie  KoMMyHuxamueHnwvle Oelicmeus, o0becneuugarom

CHOPMUPOBAHHOCMB COYUATILHBIX HABLIKOE 0OVHAIOUJUXCHL.
OO01enue:

BOCIIPHHUMATh ¥ (POPMYJIHpPOBaTH CYXKIECHHUS B COOTBETCTBHU C
YCIOBUSIMHU U LETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS TIO
XOJTy peleHus 3a/1a9u, KOMMEHTUPOBAThH IMOTYyUEHHBIN pe3ysIbTarT;

B X0/ OOCYXKICHHUsI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAaeMON TEMBI,
npoOJIeMBbI, pelraeMoi 3a/1aun, BHICKa3bIBATh HJICH, HAIlCICHHBIC HA ITOUCK
pEIICHHsI; COIMOCTAaBJISATh CBOM CYXKICHHUA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3IMUUE W CXOJCTBO TMO3WIININ; B
KOPpEKTHOU popme (hopMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;
NPEJCTaBISITh  pPE3yNbTaThl  pEIICHHs  3aJadd,  OKCIIEPUMEHTA,
WCCJICIOBAHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YIETOM 3aJ1a4 TPE3CHTAINN ¥ OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

3)

NMOHMMAaTh W HUCIOJIBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHANBUYyaIbHON paOOThI MPY PEIICHNH YIEOHBIX 3aj1a4; MPUHUMATH I1ITh
COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OpPraHU3AIUI0 COBMECTHOMU
paboThl, pacrpenensaTb BUAbl paboT, J0roBapuBaThCs, 00CYXK1aTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIHOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboTHI (00CYKIeHUsI, 0OMEH MHCHUIA,
«MO3TOBBIE INTYPMBI» W WHBIC); BBINOJHITH CBOK YacTh pPaOOTBI H
KOOpJIMHUPOBAaTh CBOM JEHUCTBUA C JAPYTMMH 4YJICHAMH KOMAaHJbI;
OLICHMBAaTh Ka4ye€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuugarom

Gdopmuposarue cmMviCO08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.

Camoopranuzanus:

COCTaBJISITh IUIaH, aJITOPUTM PEIICHUS 3aJ]a4H, BBIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUETOM HOBOM MH(POpPMAITUH.

CaMOKOHTPOJIb:

BJIAJETh HaBbIKAMHU TO3HABaTENbHOM pedaeKcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUH U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOCOOAMM  CaMOINpPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yapTara pelieHus MaTEMaTUYECKOW 3a1a4H;



e TMPEIBUACTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIpU PELICHUH
3a1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OILICHWBATh COOTBETCTBHE peE3yNbTaTa LEIM U YCIOBUSAM, OOBSACHATH
IIPUYUHBl TOCTHMKEHHUSI WIM HENOCTHKECHMS PE3YJIbTAaTOB AECATEIbHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayanma MaTeMaTHUYECKOrO aHAIHM3ay
Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHUsl NOHKHO OOECHeYMBATh JOCTHKEHUE
CJIETYIONTUX MPEAMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTaTOB:

10 KJIACC

Yuciaa v BbIYMCICHUS

OnepupoBaTh MNOHATHUSMH: PALMOHAIBHOE W JEHUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAA U JeCATUYHAsS APOOb, MPOLICHTBHI.

BoimonuaTe  apudmeTHyeckde — onepauudd ¢ paldOHAJIbHBIMH U
JNENCTBUTEIBHBIMU YHCIAMU.

BoemonusaTe npuOmmkEHHBIE BBIYUCIIEHUS, UCIIONB3YS MpaBUiIa OKPYTIICHHS,
JenaTh NPUKHUIIKY U OLIEHKY PE3YJIbTaTa BHIYUCICHUM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEIbIM IOKAa3aTeNeM; CTaHIapTHas
¢opma 3amucu  JEHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOM CTEIEHH;
UCTIOIB30BaTh MOIXOIAIIYI0 (OPMY 3alUCU JEHCTBUTENBHBIX YUCEI JIJISl PEIICHUS
NIPaKTUYECKUX 3a]1a4 U NIPEACTABICHUS TaHHBIX.

OneprpoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TaHI€HC IPOU3BOJIBHOTO YTJIa;
UCTOIb30BaTh 3alMCh MPOU3BOJIIBHOIO yria uepe3 o0paTHbIE TPUTOHOMETPUUECKHE
GyHKIHH.

YpaBHeHUA U HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; ILENOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHE;

Boinonusate npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW U pelaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BeimonHaTe npeoOpa3oBaHUs ILENbIX, PAUUOHAIBHBIX W UPPALMOHAIBHBIX
BBIDQXKEHU W  pelmaTh OCHOBHBIE THIIBI  LEJbIX, PAalUOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHATh YypaBHEHHs U HEPABEHCTBA I PEUICHUS MATEMATUYECKUX 3a/1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHON KU3HH.



MopnenupoBarh peajlbHble CUTyallud Ha S3bIKE anre0pbl, COCTaBIATh
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BAThH
NOCTPOEHHBIE MOIENIH C UCIIOJIb30BAHMEM allapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OmnepupoBaTh MOHATHSIMH: (YHKIIHS, CTIOCOOBI 3alaHusi (QYyHKIUH, 00IacThb
OTpEeAeNIeHUs] U MHOXKECTBO 3HAUYC€HUU (PYHKIMHU, TpaduK (PYHKUHUHU, B3AUMHO
oOpaTtHbie (DYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTb W HEUETHOCTh (YHKIUH, HYIU
(GYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ncnonb3oBaTh rpa@uku GyHKIMMA 715 pellieHnus ypaBHEHUH.

Crpouth U 4uTaTh rpapuKu JUHEHHON (QYHKIMH, KBAJPAaTUIHON (PyHKLHMH,
CTENEHHOM (PYHKIIMH C LIEJIBIM [TOKA3aTEeIEM.

Ucnonw3oBate rpaduku QyHKIMA U1 MCCIEAOBAHMUSI TMPOIIECCOB U
3aBUCUMOCTEN MpPHU PEIIeHUH 3aJlad U3 JPYruX y4eOHBIX MPEIMETOB U pealibHON
KU3HU; BBIpaXXaTh (pOpMyIamMH 3aBUCUMOCTH MEX/y BEIMUYMHAMM.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMHU: IOCJIEIOBATENbHOCTh, apu(pMeThyecKass H
reoMeTpuyecKas Mporpeccumu.

OnepupoBaTh MOHATUAMH: OECKOHEUYHO YOBIBAIOIIas TI'€OMEeTpUYecKas
nporpeccusi, cymma 0eCKOHEYHO yOBIBAIOIIECH FeOMETPHYECKOI MPOrpeccui.

3amaBaTh NOCIEN0BATENLHOCTH PAa3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIIEIOBATENBHOCTEW U MPOTPECCUI IJIsl PEIICHUS
peasIbHBIX 3a]a4 PUKIIAJHOIO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath NOHATUSMU: MHOXECTBO, ONEpalliy HaJl MHOXECTBAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil  ONMCaHUs
peabHBIX NPOLECCOB U SIBJIICHUH, NpPU PEUICHUM 3a4ad M3 JAPYrux Y4eOHbIX
PEIMETOB.

OnepupoBarh  MOHATHUAMMU: ONpEEIICHUE,  TEeOpeMa,  CJIEACTBHE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yuciaa 1 BBIYMCICHUS

OnepupoBaTh MOHATUSAMM: HATYpaldbHOE, ILIEJI0E€ YHUCIO; HCIOJIb30BaTh
NPU3HAKK JIETUMMOCTH IIEJIBIX YHCEJI, Pa3I0KEHUE YUCIIA Ha MPOCThIE MHOKUTEIU
IUI pELLICHUs 3aau.

OnepupoBath MOHATUEM: CTEIIEHD C PAL[MOHAJIBHBIM IIOKA3aTEJIEM.

OnepupoBaTh NMOHATHUAMHU: JIOrapu(dM 4Yucia, JECATHUUHBIE UM HATypajbHbIE
aorapu(pMsl.



YpaBHeHUs] U HEPABEHCTBA

[IpumensT, CBOWMCTBA CTENEHW JJISI  MOpeoOpa3OBaHUS  BBIPAXKEHUIA;
ONEPUPOBATH TOHATUSAMM: IOKA3aTEIbHOE YpaBHEHHWE W HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI ITOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Boinmonuate npeoOpa3oBaHUs BBIPAKEHUM, CcollepxKalux Jorapudmel;
OIepUpOBaTh NOHATUAMU: JOrapu(pMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE TUITBI TOTapU(MUYECKUX YPaBHEHUI 1 HEPABEHCTB.

Haxonuts pemienust npoCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMH: CHUCTEMa JIMHEHHBIX ypaBHEHUU U €€ pElICHUuE;
UCIIOJIb30BAaTh CUCTEMY JIMHEUHBIX YPABHEHUH JJIs1 PEIICHUS TPAKTUYECKUX 3a7a4.

HaxoauTe pemieHust npocTedmX CUCTEM M COBOKYITHOCTEW palyOHAIbHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenupoBarh peajibHble CUTyallud Ha S3bIKE anre0pbl, COCTaBIATh
BBIDAXXCHUS, YPABHEHHMs, HEPABEHCTBA M CHCTEMBl II0 YCIOBHIO 3a/a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa ajareopsol.

DOyHKUUM U rpaduku

OnepupoBaTh  MOHATUSMH: TepuoAMYEecKass  (QYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMM, TOYKM OKCTpeMyMa (yHKUIUM, Haubojblee U
HaUMEHbIIee 3HA4YeHUS (QYHKIMKU Ha TMPOMEXKYTKE; HCIOIb30BaTh WX JUIS
uccienoBanus (pyHKINM, 3aJaHHONU TPaPUKOM.

OnepupoBaTh MOHATUSMU: TpaPuKH MOKa3aTEIbHOM, JorapupMHUUIECKON U
TPUTOHOMETPUUECKUX (DYHKIIMIA; n300paxaTh MX Ha KOOPAWHATHOW TUIOCKOCTH U
VICIIOJIb30BATh ISl PELICHUS] YPABHEHUM U HEPABEHCTB.

N300paxxaTb Ha KOOPJAWHATHOM IUIOCKOCTU IpaUMKH JIMHEWHBIX ypaBHEHHUI
Y UCTOJIb30BATh UX JJIs1 PEUICHHS] CUCTEMBI IMHEWUHBIX YPaBHECHHUIA.

Ucnonb3oBaTh rpaduku QyHKIUH JUIsi  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX TUCIUTIINH.

Hayvajia MmaTeMaTH4€CKOr0 aHAJIU3A

OnepupoBaTh MOHATUAMU: HENPEpbIBHAS (DYHKIMS;, TPOU3BOHAS (DYHKIUU;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PUIUYECKUI CMBICT TPOU3BOIHOMN ISl PEIICHUS
3azaad.

HaxoauTes npou3BoiHbIE 2JIEMEHTAPHBIX (YHKIIMMI, BEIYUCIISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHUSI, YaCTHOTO (PYHKIIHH.

Hcnonb3oBaTh MPOU3BOAHYIO JI UCCIIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIECOBAHUS K IIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh NpPOM3BOAHYIO Il HAXOXKIAEHUS HAWIY4YLIEro PELICHUS B
NPUKJIAHBIX, B TOM YHCJIE COUUATbHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh TMOHATHSAMHU: TEpBOOOpa3Hass W  MHTErpayl; IOHUMATH
reOMETPUIECKUN U (PU3UUECKUIN CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie dJIeMEHTAPHBIX (DYHKIIHH; BBIYHCIATH MHTETPal
no ¢popmyine Hetorona—JIeitoHumna.

PemaTe mpukiagHbie 3a7a4M, B TOM YHCIIE COIMAIBLHO-DKOHOMHUYECKOTO U
dbusznyueckoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOT'0 aHaU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3eoB 4 TeM (undposbie)
Konrpoabusie | IlpakTnuyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypchbl
MHoOXecTBa palliOHAIBHBIX U
JICHCTBUTEIIBHBIX uKcell. ParinonansHbIe 14 1 0 https://resh.edu.ru/subject/51/10/
YpaBHEHUS U HEPABEHCTBA
o a . Ctenens ¢ ne
YHKIH 1 rpauici. CTeneHs ¢ nessm 6 1 0 https://resh.edu.ru/subject/51/10/
MoKa3aresiem
A €TUYECKUN KOPEHb N—OM CTEIEHHU.
pupueTHiccKuii Kopens N-oif crencHu 18 1 0 https://resh.edu.ru/subject/51/10/
WppanunoHanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyibl
TPUTrOHOMETpHUU. T pUrOHOMETpUUYECKHE 22 1 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
IlociienoBaTeIbHOCTH U IPOIPECCUU 5 1 0 https://resh.edu.ru/subject/51/10/
[ToBTOpenue, 06001IeHNE, CICTEMaTH3a
i P HHe, HHICHAE, CHCTEMATHEAIA 3 1 1 https://resh.edu.ru/subject/51/10/
3HAHUI
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68 6 2




11 KVIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3iesioB U TeM duexkTpoHHblie (HudpoBbIe)
Kountpoasnbie | IlpakTunueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTbI padoTsbI

CreneHs ¢ pallMOHAJIBHBIM I10KA3aTEIIEM. https://resh.edu.ru/subject/51/11/
[TokazatenpHas ¢hyaknus. [lokazarenpHbie 12 1 0
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuaeckas GyHKIHS. https://resh.edu.ru/subject/51/11/
Jlorapudmuueckue ypaBHEHUS U 12 1 0
HEPaBEHCTBA
Tpuronomerpuueckre GyHKIMH U UX https://resh.edu.ru/subject/51/11/
rpa¢uku. Tpuronomerpuueckue 9 1 0
HEPaBEHCTBA
Ipoussonnas. [[puMeHeHH e TPOH3BOHOIL 24 2 0 https://resh.edu.ru/subject/51/11/
MHTErpas i ero puMeHeH s 9 1 0 https://resh.edu.ru/subject/51/11/
CHCTeMBI ypaBHeHHit 12 1 0 https://resh.edu.ru/subject/51/11/
HarypabHbie 1 Hejible YHcia 6 1 0 https://resh.edu.ru/subject/51/11/
[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AITHS 18 ) 0 https://resh.edu.ru/subject/51/11/
3HAHHUI

OBUIEE KOJIMYECTBO YACOB I10

- 102 10 0

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Matemaruka: anreOpa W Hadala MaTEMaTHYECKOro aHaJn3a, T'€OMETpPHS.
AnreOpa m Hawyanma martematudeckoro anammsa. 10-11 kmaccel: 0a3oBBIA U
yrayonéuneiii ypoBuu: yueOnuk / II.A. Amumos, FO.M. Komsrun, M.B.
TxauéBa [u gp.], — 11-e u3n., crep. — Mocksa: IIpocsemenne,2023.— 463,

[1]c.: m.

METOJIUYECKHUE MATEPHUAJIBI U1 YUUTEJIA
MaremaTuka : anrebpa U Havyajla MAaTEMaTUYECKOIro aHajIu3a, reo-
MeTpusi. Anrebpa 1 Hayasla MaTeMaTUYeCKOro aHainu3a. ba3zoBslii ypo-
BeHb : 10 kitace : meronnueckoe mocodue / E. B. bytko, A. I'. Meps-
nsik, B. b. [Tononckuit, M. C. dAxup. — M. : Benrana-I'pad, 2020 —

113 c. : un. — (Poccuiickuii yueOHUK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://www.vaklass.ru/
https://ege.sdamgqia.ru

https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/11/
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