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MMOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma yuyeOHOTO Kypca «AsireOpa W Hayajga MaTEeMaTHUYECKOTO
aHanu3a» 0a3oBoro ypoBHs st oOyyaromuxcsa 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa CpPeJHEro OOIIero
oOpa3oBaHUsA, C Y4YETOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHUMA, NPEIBABIIEMBIX K
MaTeMaTH4ecKOMy O0pa30BaHUIO, U TPaJIUIIMM poccuiickoro oopazoBanus. Peanuzamus
MPOrpaMMbl 00ECTICUMBACT OBJAJACHHE KIIOYEBBHIMU KOMIIETEHIIUSIMH, COCTABIISIONTAMU
OCHOBY JJIi  CaMOpPa3BUTHUS W  HENPEPHIBHOTO  OOpa3oBaHUs,  IEJIOCTHOCTh
OOIIEKYIbTYPHOTO,  JUYHOCTHOTO W  TIO3HABATCIIBHOTO  Pa3BUTHS  JUYHOCTH
00y4Jarouxcs.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTHYECKOTO aHaldu3a» SBISETCA OJHUM W3
Han0oJiee 3HaYMMBIX B MPOTPAMME CTapIleil IIKOJIbI, TOCKOJIbKY, C OJHON CTOPOHBI, OH
obecrieurBaeT MHCTPYMEHTAIbHYIO 0a3y Il M3yYCHHS BCEX ECTECTBEHHO-HAYYHBIX
KypcoB, a C JPYyroil CTOpPOHbI, (OPMUPYET JOTUYECKOE U aOCTPAaKTHOE MBIIIJICHUE
ydaluxcss Ha YpPOBHE, HEOOXOJMMOM [IJIi OCBOCHHS KypcOB HMH(GOPMATHKH,
OOIIIECTBO3HAHUSA, HMCTOPUHU, CIOBECHOCTH. B pamkax [gaHHOTO Kypca ydyaliuecs
OBJIaJICBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOW HayKH, KOTOpasi OpMYITUPYET CBOU
JOCTHXKEHUSI B MaTeMaTuueckon opme.

Kypc anreb6ppl m Hayanm MaTeMaTHUYECKOTO aHaiM3a 3aKjIaJbIBa€T OCHOBY JIJIS
YCIICIIHOTO OBJIAJICHUs 3aKOHAMH (DU3UKH, XUMHUH, OMOJOTUHM, TTOHMMAHUS OCHOBHBIX
TEHACHIIMI SKOHOMUKH W OOIIECTBEHHON J>KWU3HM, IO3BOJISIET OPHEHTUPOBATHCA B
COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO UCIOJIb30BaTh UX B
MOBCETHEBHOM >XM3HU. B TOXe BpeMs oBnajieHue aOCTPaKTHBIMU U JIOTHUYECKH CTPOTUMU
MaTEMaTUYECKUMU KOHCTPYKIMSMH pa3BUBAET YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTh YTBEPKIACHHS, UCTIOIB30BaTh 0000IIEHNEe U KOHKPETU3AIHIO,
abcTparupoBaHue M aHaJoOTui0, (OPMHUPYET KpEaTUBHOE M KPUTHUYECKOE MBINUIeHHEe. B
XO0Zle M3y4deHHs anreOppl W Hayal MaTeMaTHMYeCKOro aHajiu3a B CTapIIed IIKoJe
yYalllUecsl MOJIy4YaroT HOBBIM ONBIT PENICHUs MPUKIANHBIX 3a7ad, CaMOCTOSITEIbHOTO
MIOCTPOCHHSI MATEMAaTHYECKUX MOJENIEH peadbHbIX CUTyallud M HHTEpPIpETauu
MOJIYYEHHBIX PEIICHUMN, 3HAKOMSTCS C IPUMEpPaMH MaTeMAaTHYECKUX 3aKOHOMEPHOCTEN B
MpUPO/JIe, HAYKE U B UCKYCCTBE, C BBHIIAIOLUIUMHUCS MATEMAaTUUYECKUMU OTKPBITUIMHU U HX
aBTOpaMH.

Kypc oOnamaer 3HAuMTENbHBIM BOCHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3zyercs Kak 4epe3 Y4yeOHbI Marepual, CrnocoOCTBYIOMMN (HOPMUPOBAHUIO
Hay4YHOTO MUPOBO33PEHUS, TaK U Yepe3 cneuuPuky yudeOHOM AesTeIbHOCTH, TpeOyrolei
CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOJOJDKUTEIbHOW KOHUEHTPAllUM BHUMaHUSA U
OTBETCTBEHHOCTH 32 MOJYyUYECHHBIN pE3yJIbTar.



B ocHoBe Meroauku o0yuyeHus aiareOpe M HavajlaM MaTeMaTHYeCKOro aHalu3a
JIEKUT ACATETbHOCTHBIN IPUHIIUI 00 yUEHHUSI.

CtpykTypa Kypca «Anredpa ¥ Hayaja MaTeMaTHYECKOrO0 aHallh3a» BKIIOYAET
CIEYIOLINUE COAEPKATEIbHO-METOANYECKNE TUHUN: «HHClIa U BBIYUCICHUNY, « DYHKINT
u rpadpuku», «YpaBHEHUsS U HEpaBeHCTBa», «Hauama maTeMaTHueckoro aHaiu3zay,
«MHOXecTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATEIbHO-METOJUYECKUE JIMHUU
M3Y4yaloTCs Ha MPOTSKEHUM JBYX JET OOYy4YEeHHUs B CTapilel IIKOJE, €CTECTBEHHO
JIOMOJHAS JpPyr Apyra MU IOCTENEHHO HACHINIASCh HOBBIMM TEMaMHU W pa3jeiiaMHu.
JlaHHBIN KypC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSIET B ce0e cojepikaHue
HECKOJIbKUX MaTeMaTUYeCKUX JIUCIUIUIMH: ajaredpa, TPUTOHOMETpHUS, MaTeMaTUYECKUI
aHanu3, Teopus MHOXKeCTB U Jp. [lo Mepe TOro kak ydaiuecs OBIJIaJ€BalOT BCE Oosee
IIUPOKUM MaTeMaTHYECKUM afmapaToM, Y HHUX I[OCJIEI0BaTeNIbHO (QopMHUpPYeTCs U
COBEPIICHCTBYETCSI YMEHHUE CTPOUTH MATEMAaTUYECKYI0 MOJEIb peajbHOW CUTYAllWH,
NPUMEHATh 3HaHMs, TOJYYEHHBIE B Kypce «Anredpa M Hadaja MaTeMaTHYECKOTrO
aHanM3ay, IJsl pelIeHUs] CaMOCTOSITENIbHO cPOPMYITUPOBAHHON MaTEMaTUYECKOM 3a/1auu,
a 3aTeM MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yJIbTarT.

CoaepxartenbHOo-MeTOIMYECKAass JIMHUS «YHclIa W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHUpoBaHUE HABBIKOB MCIIOIB30BAHUS JEUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HAYaTO
B OCHOBHOM mikosie. B crapmieil mkosne ocoboe BHUMaHME yiaenseTrcs (pOpMUPOBAHUIO
IPOYHBIX BBIUYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOUIUX B c€0s1 MCIMOJIb30BAaHUE PA3IMYHBIX
dbopM 3anucu ACHCTBUTENHHOIO YWCIA, YMEHHE PAIMOHATBHO BBINOJHATH JACHCTBUS C
HUMH, JIeJlaTh NPUKUAKY, OLEHUBATH pe3yiabTaT. OOydaroniygecss MOJy4aroT HaBBIKU
npuOIMKEHHBIX BBIYMCICHUM, BBIMOTHEHUS NEUCTBUNM C YHMCIAMU, 3alMCaHHBIMH B
CTaHAapTHOW ¢dopMe, HCIOIB30BaHUS MATEMaTHYECKUX KOHCTAHT, OILICHUBAHUS
YHUCIJIOBBIX BBIPAKECHHUI.

Jluaus «YpaBHEHHUS U HEPABEHCTBA» PEANM3yeTCs HA MPOTHKEHUU BCETO 00y4YeHUs
B CTapIIEH IIKOJIE, TOCKOIBKY B Ka)JOM pa3jielie IPOrpaMMbl IPEYCMOTPEHO PEIICHHE
COOTBETCTBYIOIUX 3a/a4. O0y4aronumecs OBIaAeBalOT PA3TNYHBIMA METOJJAMHU PEIICHUS
[EIbIX, PAIMOHAIBHBIX, HWPPANUOHATIBHBIX, TOKA3aTENbHBIX, JOTapUPMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHECHUM, HEPABEHCTB M HUX CHUCTEM. [lonmydeHHbIE yMEHHUs
UCIIOJIB3YIOTCSL TPU HCCIIENOBAaHUU (YHKIMUNA C TOMOIIBIO TPOW3BOIHOM, PEIICHUU
MPUKIAIHBIX 33/7a4 W 3aJlad Ha HaXO0XIEHUE HAWOOJIbIINX M HAUMEHBIIUX 3HAYCHUU
dbynakiuu. JlanHas copepskaTenbHas JUHUS BKIIOYaeT B cels Takke (OpMHpOBaHUE
YMEHUH BBITIONHATH pacdy€Thl 1o QopmynaMm, mpeoOpa3oBaHUs IENbIX, PAITMOHAIBHBIX,
WPPAUHOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TaKKE BBIPAXKCHUH,
colepKalux CTeMeHW u Jorapudmbl. brarogaps u3y4eHHIO anreOpandecKoro
Marepuaia MPOUCXOJUT JalbHEHIIee pa3BUTHUE AITOPUTMUYECKOTO W aOCTPAKTHOTO
MBIIUICHUST y4aluXCcsi, (OPMHUPYIOTCS HABBIKK JACAYKTUBHBIX PacCyXaeHuM, paboThl C
CUMBOJIbHBIMHU (pOpMaMu, MpECTaBICHUSI 3aKOHOMEPHOCTEH M 3aBUCUMOCTEW B BHUJIE



paBEHCTB M HepaBeHCTB. AureOpa mnpennaraer 3(Q@QEKTUBHbIE HHCTPYMEHTBHI JJIs
pELICHHS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/a4, HarJIsIIHO IEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK s13bIKa HAyKH.

CopepxarenbHo-MeToandeckass  JauHUs  «DOyHkuuum u rpaduKu»  TECHO
NeperieTaeTcs ¢ JAPYTMMH JIMHUSIMHU Kypca, MOCKOJIbKY B KakKOM-TO CMBICIIE 3a7aéT
MOCJIEIOBATENILHOCTh HM3Yy4YEHMs] Marepuania. l3yueHue CTENeHHOW, MOKa3aTeNbHOM,
JorapuMUYECKOH U TPUTOHOMETPUYECKUX (YHKIMI, UX CBOHUCTB U TIpaduKoOB,
UCIOJIb30BaHUEe (YHKIMI JUIsl pelleHusl 3aJad Hu3 JApPYruxX Y4eOHbIX NpPEeIMETOB H
peanbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM AHAJIM30M, TaK U C PELICHUEM
ypaBHeHH M HepaBeHCTB. [Ipu 3ToM OO0ibIIOE BHUMaHUE ynensiercs (popMUPOBAHUIO
YMEHHS BbIpaXaTb (OpMyJaMH 3aBUCUMOCTH MEXAY Pa3IMYHBIMU BEJIIMYMHAMU,
UCCIIeIOBAaTh TMOJIy4eHHble (DYHKIMH, CTpouTh uX Tpaduku. Marepuan 53ToH
coJlepKaTesIbHOM JIMHUM HalleJeH Ha pa3BUTHE YMEHUM M HABBIKOB, IO3BOJISIOIIMX
BBIp@XKaTh 3aBUCHUMOCTH MEXKAY BEIMYMHAMH B Pa3IMYHON (QopMe: aHATUTHUUYECKOM,
rpaduueckoii u ciaoBecHoi. Ero nzyuenue crnocoOCTByeT pa3BUTHIO AITOPUTMUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 0000IIEHNI0 U KOHKPETU3AI[UH, UCTIOJIb30BAHUIO aHAIOTHH.

CopepxxarenbHass suHMsS «Hadama wmaTreMaTHyecKoro aHaiau3a» MO3BOJSET
CYIIECTBEHHO pAacClIMpPUTh KPYr KakK MaTEeMaTHUYeCKUX, TaK M NPHUKIAJHBIX 3aj]ad,
JOCTYITHBIX OOYyYaroUIuMcCsl, y KOTOPBIX TOSIBJISETCS BO3MOXKHOCTh HCCIENOBAaTh U
cTpouTh rpaduku (QyHKIUH, ONPEAeNiaTh WX HAMOOJIbIIME U HAUMEHBIINE 3HAYEHUS,
BBIUUCTATh TUIOMAAM (QUryp u oOBEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas coaep)KaTelbHAas JIMHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH
NOCTPOEHUSI MAaTEMATHYECKUX MOJEJEH pealIbHbIX CUTyaluid, HaX0XKICHUS HAUJTY4IlIEero
peuieHrus B MPUKIAIHBIX, B TOM UHCIE COLHAIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTUYECKOIO0 aHajdn3a CIOCOOCTBYET pPa3BUTHIO
a0CTpaKTHOTO, (POPMAIBHO-TOTHYECKOTO U KPEATUBHOT'O MBIILICHUS, (HOPMUPOBAHUIO
YMEHUU pacro3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMATUKHU B HAYKE, TEXHUKE U UCKYCCTBE.
OOyuaromuecss y3HaIOT O BBIJAIOMIMXCS pe3ysbTaTax, MOJYUYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTUKU KaKk HayKH, U UX aBTOpaX.

CopnepxarenpHo-MeToANMYECKass JHHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM
IIOCBSIIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. T€OpEeTHUKO-MHOKECTBEHHBIE ITPEICTABICHHUS
NPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTeMaTWKM M TpearailoT Haubojee
YHUBEPCAJIbHBINA SI3bIK, OOBEIMHSIONIUN BCE pa3[enbl MaTeMAaTUKU U €€ MPUIIOKEHUH,
OHM CBSI3bIBAIOT PAa3HbIE MAaTEMaTUYECKUE IUCLUUIUIMHBI B eauHoe wnenoe. Iloatomy
BaKHO J1aThb BO3MOXHOCTbh WIIKOJIBHUKY IOHMMATh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHON MAaTEMAaTUKH U HCIIOJIb30BaTh €r0 JJIsl BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa M Hayajsa MAaTeMaTHYECKOrO aHAIM3a» MPHUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMAaTHYECKOI0 MOJAEIUPOBAHUS, KOTOPbIE IPU3BAHBI CPOPMUPOBATH HABBIKU
MIOCTPOEHUSI MOJEJEH PEallbHbIX CUTYallMi, UCCIEAOBAHUS ITUX MOJIEJIEH C MOMOIIBIO



annapara aiareOppl M MaTEeMaTHYECKOro aHaliu3a M HHTEPHPETAlHMH MOJIYYEHHBIX
pe3ynbratoB. Takue 3aaHus BIUIETEHBI B KaXKIbI U3 pa3/iesioB MPOTrPaMMBbI, TOCKOJIBbKY
BECh MaTepuall Kypca IIMPOKO HMCHOJB3YETCA JJIs pelIeHUsl MPUKIAIHBIX 3aaad. [lpu
PELICHUH pPEeaNbHbIX MPAKTUYECKUX 3aJad ydyalluecs pa3BHBAIOT HAOII0JATEIbHOCTD,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh aHAJIOTHIO,
0000111aTh ¥ KOHKPETU3UPOBATh MpodsieMy. JlesTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB
pelIeHus] MPUKIAAHBIX 3a7ad OpPraHU3yeTcs B MPOLIECCe M3Y4YEHUs BCEX TEM Kypca
«AnreOpa u Havyajla MaTEMaTUYECKOTO aHATTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM milaHe Ha M3ydeHHE Kypca aareOpbl M Hayal MaTeMaTUYECKOIro aHaiu3a Ha
0a30BOM ypoBHE OTBOjIUTCS 2 4aca B Hejenmto B 10 kmacce u 3 yaca B Heneno B 11
KJ1acce, BCero 3a Jiga roja ooyuenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Pannonansubie yucna. OOBIKHOBEHHBbIE U JI€CATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  apodu.  Apudmerndeckue  omnepamuum  c
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
Ipo0el U MPOLEHTOB JJI PELIeHUs MPUKIAJHBIX 3a]a4 U3 Pa3IMUHbIX OTpaciei
3HAHWUU U PEaJIbHOU KU3HU.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanpHblE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYUCICHUM.

Crenmenp ¢ unenbiM  nokaszareneMmM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue mnomxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JJISI PEUIEHUs MPAKTHYECKUX 3aJad U IPEACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cremenu. [ledictBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJbHOM CTEIeHH.

CuHyC, KOCUHYC M TaHI'€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pEIIEHHWE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoOwl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmaO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkumu. Hymm dyHkmmm.
[TpomexyTKu 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (yHKIMsI C HATypalibHBIM U 1I€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMmeTpuueckass OKPYXKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(YyHKIUN YKCIIOBOTO apryMEHTAa.

Havaja MmareMaTH4eCKOro aHaJIu3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbLHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reoMeTpuuecKas nporpeccuu. beckoneuHo yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opmyrna CIOXKHBIX MPOLEHTOB. VCIonb30BaHKWE TMPOTPECCUU IS
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCTBO, OmNepaluu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisi OINMCAaHUs PeallbHbIX
IIPOLIECCOB U SIBICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJACPKAIMMUX CTETIEHH C PalMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

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

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jInuHbIX 00JlacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  ¢yaknuu. [IpoMexyTkm  MOHOTOHHOCTH
bynkuun. MakcuMyMbl U MUHUMYMbl (QyHkuuu. HaumOonbliee W HamMmeHbliee
3HaueHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapudmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN I peLICHUs YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT MPHU PELICHUU 3ajad U3 APYTUX y4yeOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILICHNs HEPABEHCTB.

[IpousBoanass  ¢ynkuuu. ['eomerpuueckuil ©U  (QU3UYECKUH  CMBICH
ITPOM3BOIHOM.

[IpousBoaHble  3neMeHTapHbIX  QyHKUuH.  DopMynbl  HaXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HauOoblero 1 HauMEHbIIET0 3HaUeHUs! PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM MJII HAXOXKACHUS HAWJIy4dlllero pElEHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyIoi uin rpaduKoM.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNurterpan, ero reomMerpudyeckuii u (uU3NUECKUN CMBIC]I. Bpruuciaenue
uHTerpana mno popmyne Hetorona—JleitoHuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JIOCTH>KEHUE HA YPOBHE CPEHEro 00IIero o0pa3oBaHus CACAYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3YyJbTAThl OCBOCHHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MatemaTuka XapakTepHU3yITCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIUUA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJb30BAaHUIO 3THX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM JTTYXOBHBIX IEHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHECHUEM JOCTHKEHUM HAYKU U JACATEIHHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B IOCTPOEHHUE YCTOMYMBOIO OyAyILETO.

DcTeTUYeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MAaTeMAaTHYECKHEe 3HAHHUS B
WHTEpEcax 370pOBOT0 U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTb); dbu3nyecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBbHOM
NEeATENbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYIOJIIOOHS; UHTEPECOM K
paznuuHbIM  cdepaM  Ipo(EecCHOHATBHON  NIE€ATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccuu W peanu30BbIBATH COOCTBEHHbIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a]]a4 MATEMaTHYECKON HAIlPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJIOTMYECKOM KYJIbTYpbl, MOHUMAaHUEM BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX MPOILECCOB HA COCTOSHUE MPUPOJHON M COLMATbHOM
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX Mpoliem;
OpUEHTaluel Ha NMPUMEHEHHE MaTeMaTUYeCKMX 3HAHUW JJId pelleHHs 3a7ad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¢  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON MIesTEeIBbHOCTH, 3TaloB €
pa3BUTUA M 3HAYMMOCTH I pa3BUTHS UUBWINW3ALWW;, OBJIAJACHUEM S3bIKOM
MAaT€MAaTUKA M MaTeMaTH4YeCKOW KyJIbTYpOM KakK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOEKTHYID U HUCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEepU3yTCA OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposarue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUS — OKpYJcarowje2o  Mupa,  NpUMEeHeHue  J102UYECKUX,

uccie008amenbCKux onepayuil, yMeHul pabomams ¢ ungopmayueti).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIEC TPU3HAKA MAaTeMaTUYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OmNpeNesiecHUs]  MOHATHH;  YCTaHABIMBATh  CYIIECTBEHHBIM  MOpHU3HAK
KJIaccu(uKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYJIHPOBATh M  NPEeoOpPa3oOBBIBATH  CY>KICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISTh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb  KpUTEpUM  JJI1  BBISIBICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsiMbIE M OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpaATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOUPATh HauOoJiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC ﬂCﬁCTBI/ISII

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIENOBATEIILCKUI MWHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONIMNE TMPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HMCKOMOE H  JaHHOE, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIIHHO CTUTaHUPOBAHHBIH OKCTIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SIBIICHWS, TIPOIECCA, BBIBICHUIO 3aBUCUMOCTECH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIEAOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MIOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB M 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISIBIIATH JAe(DUIUTH MH(OpPMALIUK, JAaHHBIX, HEOOXOAUMBIX NJi1 OTBETA
Ha BONPOC U ISl PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYypUpOBaTh UHGOPMAIIMIO, TPEACTABIATh €€ B pa3IM4HbIX (popMmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KomMMyHukamueénwvle  Oelicmeus,  0Oecnevyusarom

ChOPMUPOBAHHOCTINL COYUATLHBIX HABLIKOE 00OYHUAOUUXCAL.
OOuenue:

BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh MOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXACHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OJieMbl, pelIaeMoi 3a1a4u, BbICKa3bIBaTh UJIEH, HAlIEJICHHbIE HA TIOUCK
pElIEHNs; COMOCTaBJIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOpMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTABIATh  pE3yabTaThl  PEIIEHUS  3aJaud,  JKCIEPHUMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ]1a4 MPE3EHTAMN U OCOOCHHOCTEHN ayTUTOPUU.

CoTpyaHU4ECTBO:

3)

NOHMMAaTh M HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
VHIUBHYaIbHOW pabOTHI MIPU pelICHHH YIeOHBIX 3aa9; MPUHUMATH [IeTh
COBMECTHOW JIESITETHbHOCTH, IUIAHMPOBATh OPTAHHU3AIMIO COBMECTHOMN
paboThl, pacrpenesaTh BUABI padoT, JOTOBApUBATKCS, O0CYXKIATh MPOIIECC
U pe3ysIbTaT paboThl; 000011aTh MHEHHS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYIIIOBHIX hopMax paboTel (00CyX aeHUs, 0OMEH MHCHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IBI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPHTEPHSM,
c(hOpMyITMPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUS.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzanus:

COCTaBJISITh IUIaH, aJITOPUTM PEIICHHS 3a7a4M, BEHIOUPATh CIIOCOO pEelIeHus ¢

y4IETOM MMEIONUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HABATEIbHOU pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICIIMTCIBHBIX IIPOOCCCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IPUYHMHBl JOCTUKEHUS WIIA HEJOCTHIKEHHSI pPE3yJIbTATOB JEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Boimonuate  apumeTHyeckue — omepanud ¢ palMOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelIeM; CTaHAapTHas
dbopMa 3amucu JEUCTBUTENHHOTO 4YHCJIA, KOPEHb HATypajJbHOM CTENEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC Y TAHT'€HC MPOU3BOJBHOIO YIJa;
MCITIOJIb30BaTh 3aMKUCh MPOU3BOJIBHOTO yria Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh nmpeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh npeoOpa3zoBaHus 1ENbIX, PALMOHAIBHBIX W HPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalMOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUSI MaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajbHblE CUTyallMM Ha $3bIKE aireOpbl, COCTaBIATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DyHKUUM U TPaPuKu

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aaHus (PyHKIMH, 00JacTh
ONpeJeNieHHs] U MHOXKECTBO 3HaueHUU (yHKuuu, rpaduk (yHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb U HEYETHOCTh (YHKLUMH, HYJIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uuTath rpaduku JUHEHHON (QYHKIMM, KBaAPAaTUYHOW (YHKIUH,
CTeNEeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBaTh rpaduku (QyHKIUN AJIsE  HCCIENOBAaHUS MPOILIECCOB H
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (OPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Hauyana maTeMaTH4ecKOro aHaIM3a

OnepupoBaTh MOHATHUSMHU: I[OCJIENOBATEIBHOCTh, apudMeTudeckas u
reOMETpUYECKasi IPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlas TIeOMETpHYEcKast
nporpeccusi, cymma O€CKOHEYHO YOBIBAIOILIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEIBHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA IOCIEIOBATENBHOCTEH U IPOrPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapar i ONHCAHMS
peasibHBIX MPOLECCOB W SBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: OmnpeneneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JICIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCJIA HA MPOCTHIE MHOXKHUTEIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHUM A MpeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh MOHATHUSAMH: IOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUPOBATH NOHATUAMU: JOTapu(PMUYECKOE YpaBHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH JUISl PEIIEHUS IPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CHUTYyallMM Ha $3bIKe auredpbl, COCTABIATH
BBIDA)KCHUS, YpPAaBHEHHs, HEPAaBEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEXKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpeMyMa (GYHKIHMH, HauOoJblIee W
HauMEHbIIee 3HA4YeHUs (YHKIUU HAa TMPOMEXKYTKE; HCIOIb30BaTh UX JUIs
UCCleI0BaHus (PYHKINH, 3aJaHHOU rpapuKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOrapuMHUUECKOn U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IIOCKOCTH T'paUMKU JTUHEHHBIX YpPaBHCHHI
Y HCIOJIb30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh Tpaduku (QyHKIUN ST UCCIENOBAaHUS MPOIIECCOB H
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (YHKIIWS, TPOU3BOAHAS (DYHKIINH,
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoHbIE 3JIEMEHTAPHBIX (DYHKINN, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh MPOU3BOAHYIO JIJIS1 UCCIIEOBAHUSA (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUAMM: [E€pBOOOpa3Hasi W  MHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIMA;, BBIYUCISATH HHTETPAI
o ¢popmyne Hotorona—JleiOnuna.

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIMATHLHO-DKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIH3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabuble | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOk€eCcTBa pallHOHAIBHBIX U
1 CHCTBUTEIBHEIX Uncell. PalimoHanbHbIC 14 1 bubmiorexa HOK
A -ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [IOK
mokaszareneM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 1 bubnuoreka [IOK
HppannonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TPUTOHOMETPHUU. T pUTOHOMETPHUYECCKHE 22 1 bubmorera [JOK
p puH- 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocrenoBaTeIbHOCTH U IPOTPECCHHU 5 bubmorera [JOK
s POTP https://m.edso0.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0



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

11 KVIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
CreneHsp ¢ pallMOHATLHBIM [TOKA3aTENIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenpHble 12 1 brmmorexa [TOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABEHCTBA
Jlorapudmmueckas KITHS.
2 .HOl“apI/IiMI/IT-IeCKI/Ie (by:B:eHI/IH " 12 bubnmorexa [IOK
P yp https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronome €CKUe
3| rosioeen Tomonomerpunenene : s buGnorexa LIOK
p P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 httos://m.edsoo.ru/fl1cAafd
bu6mmoreka [JOK
> HHrerpait u ero npHMEHCHHA o https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
0 CHCTeMEI ypaBHeHHH 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmorera [JOK
P . https://m.edsoo.ru/f11c4afd
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 18 5 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbl CpeiHero o01ero o0pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATHSIMH: palliOHAIbHOE M JEHCTBUTEIBHOE YHCIIO,
. OOBIKHOBEHHAsI U JIECSITHYHAs APOOb, TPOLEHTHI
12 Boimonuate  apudmernyeckue omepaldd € PAalMOHAIBHBIMH U
' JNeUCTBUTENbHBIMH YUCIAMU
r BoimonHATe  npUOMMOKEHHBIE — BBIUMCICHHS,  HWCIOJB3YS  IpaBHIIa
' OKpYIJIEHUS, J1eJ1aTh PUKUAKY U OLIEHKY pe3yJbTaTa BEIYHUCIIECHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C IIEJBIM IOKA3aTelleM, CTaHAapTHas
14 (dopma 3anucH IEHCTBUTENBHOIO YMCIIA, KOPEHb HAaTYpalbHOM CTENEHHU;
' UCIOJb30BaTh MOAXOIAILYI0 (POpPMY 3amucu IeHCTBUTEIbHBIX YUCEI AT
peleHus MPaKTUYECKUX 3a1a4 U IPEJCTaBICHUS JaHHBIX
OnepupoBaTh HNOHATHAMM: CHHYC, KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO
1.5 yIila; MCIO0JIb30BaTh 3allUCh IPOM3BOJBHOIO yIia uepe3 oOpaTHbIE
TPUTOHOMETpUYECKHE (QYHKLIUU
2 YpaBHEHMS U HEPAaBEHCTBA
OnepupoBaTh NOHATUSAMU: TOXKIECTBO, yPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMOHATIBHOE, UppalnoHaIbHOE yYpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
25 BbimonHATe npeoOpa3oBaHUS TPUTOHOMETPHUUECKHX BBIPAKEHUH U
. pelaTs TPUrOHOMETPUYECKUE YPABHEHHUS
BbInonHATh MpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPALMOHAIBHBIX
2.3 BBIDOKEHUII M pElIaTh OCHOBHBIE THIIBI LIEIbIX, PAlUOHAIBHBIX H
MppalMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB
94 [IpumeHATh ypaBHEHUS W HEPABEHCTBA JJISl PELICHUS MaTeMaTHYECKHX

3ala4 U 3aa4 U3 pa3JIMYHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU




MonenupoBaTh pealibHbIC CHTYallMd Ha SI3BIKE alreOphl, COCTABIATH

2.5 BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA 110 YCJIOBUIO 33[a4l, UCCIEA0BATh
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara anreOpbl
3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATHUSAMH: (YHKIHUS, CIOCOOBI 3amaHus (QyHKIHH,
3.1 o0nacTe oOmpeneneHusi W MHOXECTBO 3HAueHHH (QyHKIMH, Tpapux
(GyHKIMHU, B3aUMHO 00paTHbIE PYHKITHH
35 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIWHU, HYJIH
' (GYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelIEHUs] ypaBHEHUI
3.4 Crpoutrb u uuTaTh TrpapuKud JMHEHHOW (YHKIUH, KBaJApaTUYHOMN
' (yHKIMY, CTETIEHHOW QYHKIIUU C IIeJIBIM MT0Ka3aTelneM
Ucnonb3oBarh rpaguku (yHKIUE A8 HUCCIEJOBAaHUS IPOIECCOB HU
35 3aBHCHMOCTEH TIpU PEUICHWW 3ajad U3 JAPYruX Y4eOHBIX MPEIMETOB U
' peambHOW  JKM3HHM, BBIpAXaTh (QOpMyJamMH 3aBUCUMOCTH  MEXIY
BEIMYMHAMHU
4 Hauana MmaTemaTtuieckoro aHaiausa
i1 OnepupoBaTh MNOHATHSAMU: IOCIENOBATEIBHOCTh, apUdMeTHueckas u
' reoMeTpUYecKasi Iporpeccuu
OmnepupoBaTh MNOHATHAMU: OECKOHEYHO YOBIBAIOLIAs IeOMeTpUuYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO yOBIBAIOIICH T'€OMETPUUYECKOU
Iporpeccun
4.3 3ajaBaTh OCIEI0BATEIBHOCTH Pa3IMYHBIMU CIIOCOOAMU
a4 Hcnonb3oBaTh CBOMCTBAa IOCIEIOBATEIBHOCTEM M IMpOrpeccHil  Juis
' peleHus peabHbIX 33aau IPUKIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALIUH Ha/l MHOXKECTBAMU
Hcnonp3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Juis ONHCaHHS
5.2 peanbHBIX MPOIECCOB M SBJICHUHM, NpU peIIeHUuH 3aJad M3 Jpyrux
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTb  MOHATUAMHU:  OIpENENEHUE, Teopema,  CJEJCTBHE,

J0Ka3aTCJIbCTBO

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTaThl 0CBOCHUSA OCHOBHOM

NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpelHero o01mero 00pasoBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh MOHATUSAMU: HATypallbHOE, II€JI0O€ YHUCIIO; MCIOJb30BaTh
1.1 MPU3HAKU JEIUMOCTH LENbIX YHUCEI, Pa3JIOKEHHE YUCIa HAa MIPOCThIE
MHO>KUTENHN JUIsl pellieHus 3a1a4
1.2 OnepupoBaTh NOHATUEM: CTENIEHD C PAllMOHAIILHBIM [T0Ka3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: JorapudM  yucha, JECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(MBI
2 YpaBHEHMS 1 HEPaBEHCTBA
[IpumeHsTh cBOMCTBAa CTENEHU JUId MpPeoOpa3oBaHUs BBIPAXKEHUH,
2.1 OTIepUpPOBaTh MOHATHSAMH: TOKa3aTEJIbHOE ypaBHEHUE W HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BoinonHATe mpeoOpa3oBaHus BBIPAKEHHUH, COAEpKallUX JIOTapu(pMbl;
2.2 OTIEPUPOBATH MOHATUSIMH: JIOTAPU(PMUUIECKOE YPAaBHECHUE U HEPABEHCTBO
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB
2.3 Haxonuts perienust mpocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh TMOHSATUAMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH © €€
24 pelIeHNe; UCIO0JIb30BAaTh CUCTEMY JIMHEHHBIX ypaBHEHUU ISl pelIeHUs
NPAKTHYECKUX 33134
)t Haxomuth  pemieHMss MOpOCTEMIIMX  CHCTEM W COBOKYIHOCTEH
' paloOHaJIbHBIX YPaBHEHUN U HEPABEHCTB
MonenupoBaTh peaibHbIE CHTYallMM Ha SI3bIKE aireOpbl, COCTABIATH
26 BBIPQKEHUS, YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBUIO 3aJayu,
' UCCIIEJIOBaTh TIOCTPOEHHBIE MOJENIM C HCIIOJIb30BAHWEM  allapara
anreopsl
3 OyHKIMH U TpaduKH
OmnepupoBaTh MOHATHAMHU: THepHOAMYECKas (YHKIMS, MPOMEXYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (hyHKLUH, HauOojbliee U
' HavMeHblIee 3HaueHUs] (PyHKIMU Ha MPOMEXYTKE; UCHOIb30BaTh UX JUIS
uccneoBanus GyHKINH, 3a1aHHON rpadrKoM
39 OmnepupoBaTh MOHATUAMU: T'paHUKH MMOKa3aTEIbHOH, JIOrapu(MUIECKOH 1

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb WX Ha KOOPAMHATHOM




IIJIOCKOCTH U MCIIOJIB30BATh JUIsl PELICHUs YPABHEHUN U HEPABEHCTB

N300paxxaTp Ha KOOPAMHATHOW IUIOCKOCTH TpapuKH JTHHEHHBIX

3.3 YPAaBHEHUN M HCIOJIb30BATh HUX JJIS PELIEHHUs] CUCTEMBl JIMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBate rpaduku (yHKIMN [UISI WCCIEAOBAaHHS IPOIECCOB H
' 3aBUCUMOCTEHN U3 APYrUuX YyU4EeOHbIX TUCLHUILUIMH
4 Hauana matemaTnyeckoro aHanusa
OnepupoBaTb MOHATUSIMU: HeNpepbiBHAs (YHKIMS, T[POU3BOJHAsS
4.1 (YHKIMM; HCIOJIb30BATh T€OMETPUYECKUN U (PU3MYECKHI CMBICIT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
4.2 Haxomuts  mpousBoAHBIE  3JEMEHTApHBIX  (QYHKUUN,  BBIYUCIATH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BECHUS, YACTHOTO (DYyHKITHI
Wcnonb3oBath MNpOW3BOAHYI Ui HCCIEAOBAHUS  (PYHKIMHU Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSATh Pe3yIbTaThl HCCIAEAOBAHUS K
MIOCTPOCHUIO TPapuKOB
14 Hcnonp30BaTh MPOU3BOIHYIO U HAXOKACHHS HAWIYYIIEro PEIICHUs B
' IIPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-O)KOHOMUYECKHX, 3aJa4ax
45 OnepupoBaTb NOHATHSAMU: IEpBOOOpa3Has W HMHTErpajg; MOHUMATh
' TEOMETPUYCCKHUIN ¥ (PU3MUECKHI CMBICT HHTETpajia
16 Haxonute mnepBoOOpa3zHble 3E€MEHTApHBIX  (DYHKIMH, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnuma
A7 Pematps npuknaaHele 3a1a4u, B TOM YHCIE COLMATBHO-IKOHOMHYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, CpeacTBaMu MaTEMAaTUYCCKOI'0 aHaJIn3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYMCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBbIE W JECSATHYHBIE JIpOOHM, TPOLIEHTHI,
OECKOHEUYHbIE  MNEepUOJUYecKHe  IpoOu.  ApudpMmeTHueckue  Oomepauud ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHi. [Ipumenenue
npo0eil ¥ MPOIEHTOB JUIsl pelIeHUs] MPUKIAIHBIX 3a7ad W3 Pa3IMYHBIX OTpacien
3HaHUHM U PEATBHOM )KU3HU
JevictBuTenbHble  4yKcia.  PaloHanbHblE W HpPpPALMOHAIBHBIE  YHCTA.
1.2 Apudmernueckue omnepanuu ¢ JeHCTBUTENbHBIMU yuciaMu. [IpuOmmkEHHbIE
BBIYMCIIEHUS, IPABWIIA OKPYTJIEHUS, IPUKUJIKA U OLICHKA PE3YJIbTATA BBIUNCICHUI
Crenenp ¢ menbiM mokazateneMm. CranmapTHas ¢Gopma 3amucu JCHCTBUTEIHLHOTO
1.3 yrcna. McnonszoBanue noaxoxasmieit (GopMbl 3alUCH JIEHCTBUTENBHBIX YHCET IS
penieHus MPakTUYECKHX 3a/1a4 U TIPEICTABICHUS TaHHBIX
14 ApubMeTnuecKnii KOPeHb HATypaJIbHOW cTemneHH. J(eWcTBUsS ¢ apupMETHISCKUMU
' KOPHSIMHM HATYpaJIbHOW CTEIEHU
15 CHuHyC, KOCHMHYC M TaHIE€HC YHUCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHUS 1 HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXAECTBEHHBIC MPE0OPa30BaAHMS
. [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BbIPAKEHUH. OcHOBHbIE
' TPUTOHOMETpHUUYECKUE (OPMYIIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' UHTEPBAJIOB
2.4 Perienue nensix U ApoOHO-pAIMOHANBHBIX YPaBHEHHUH U HEPaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMeTpUUECKUX YpaBHEHUM
27 [IpumeHeHne ypaBHEHHMI 1 HEPABEHCTB K PELIEHUIO0 MaTEMaTUUECKUX 3aJa4 U 3a1a4

U3 pa3JIMIHBIX oOacreit HAayKU U pCaHBHOﬁ KHN3HHU




3 OyHKIMH U TpapUKH
31 Oynkius, cnocoObl 3amanus (yHkuuu. ['paduk Qyakinuu. B3ammbao o0parHbIC
. GbyHKITII
3.9 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkiouu. Hymum ¢yHknum.
' [TpomexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennasi (yHKUIMS C HAaTypaJbHBIM W IIeNbIM ToKazarenem. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
34 Tpuronomerpudeckass OKpY>KHOCTb, OTPEIEICHNE TPUTOHOMETPUUYECKHX (PYHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHaamsa
a1 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHHs IOCIEeNOBaTEIbHOCTEH. MOHOTOHHBIE
' MOCIIEIOBATEIHbHOCTH
ApudpmeTrrueckass W TeOMETpHUYECKash TpoTpeccuu. beckoHeyHo yObIBaromias
49 reomeTpuueckas mporpeccusi. CymmMa OECKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKON
' nporpeccur. DopMyna CIOKHBIX TPONEHTOB. Vcronb30BaHUE MPOTPECCHH YIS
peleHus peabHbIX 3aJau IPUKIAJHOTO XapaKTepa
5 MHoecTBa U JIOTHKa
MHoOKecTBO, omnepanud Haja MHOXKecTBamH. Jluarpammblr Oiniepa — Benna.
5.1 [IpuMeHeHre TeOpEeTHKO-MHOXKECTBEHHOIO ammapara A OIMCAaHUS peabHbIX
IIPOLIECCOB U ABJICHUMN, IPU PEILICHUH 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB
5.2 Omnpepnenenue, Teopema, ClIeICTBHE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BEIYMCICHUS
1.1 HatypanbHble u nesnslie yncia. [IpusHaku AeIMMOCTH LEIbIX YnCel
1.2 CreneHb ¢ palMoHaNbHBIM NOKa3areneM. CBoicTBa cTeNeHH
1.3 Jlorapudm uucna. [lecaTnunble U HaTypajlbHbIE JOTapU(pMBbI
2 YpaBHEHUs U HEPABEHCTBA
2.1 IIpeo6pazoBaHue BhIpayKEHHIA, COAECPIKALINX JIOTApU(MBI
25 [IpeoOpazoBaHue BhIpaKEHHI, COAECPIKALINX CTENIEHH C PAllOHAIBHBIM
' noKa3zaTenemM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA
25 Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA
26 Cucrembl JUHEHHBIX ypaBHEHHH. Pelienwe mNpuKIagHbIX 3a7a4 € [OMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX 3aja4
' U 3aJ1a4 U3 pa3IMydHbIX o01acTell HayKH U peabHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoanueckune @yHkuuu. IIpoMexyTku MOHOTOHHOCTH (YHKLHUU.
3.1 Makcumymbl U MUHUMYMBI (GyHKiuu. HauGosbliee um HauMeHbllee 3Ha4YeHHE
(YHKIIMY Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U rpapUKU
3.3 [Toxa3zaTtenpHas u orapudmudeckas GyHKINN, X CBOWCTBA U TPAPHUKH
3.4 Wcnonb3oBanue rpadukoB QpyHKIUI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Hcnons3oBanne rpaukoB (yHKUMH Is1  MCCIEJOBAHUSA  IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpBhIC BO3HHUKAIOT MPU PEIICHWU 3aJad M3 APYruX Yy4eOHBIX
MPEIMETOB U PeAIbHOM )KU3HU
4 Hauana maTemaTtudeckoro aHanusa
4.1 HenpepbiBHble pyHKIIMN. METO HHTEPBAIOB /JIs peILIEHHUs] HEPABEHCTB
4.2 [IpousBomnas pynkuun. ['eomeTprdeckuii 1 GU3MUECKUN CMBICI POU3BOTHOM
43 IIpousBoaHble 31neMeHTapHbIX (yHKUMHA. DOpMyNbl HAXOXKIEHHUS IPOU3BOIHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre mNPOU3BOAHON K MCCIEIOBaHUIO (YHKIMA Ha MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxosxaeHne HauOoJbLIero ¥ HauMEHbUIETro 3HaueHUs (QyHKIMM Ha
OTpe3Ke
[IpuMeHeHre MPOU3BOAHOM A HAXOXKJCHUS HAWIYUIIEro PEHICHUs B MPUKIAHBIX
4.5 3ajavax, s ONpeJeNieHHs CKOPOCTH THpoliecca, 3aJaHHOro (GopMynaoi wiu
rpadukom
4.6 IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuii u Gpusnyeckuii cMpici. Beluncnenue uHTerpaia mo

¢dopmyne Hetorona — Jleiibuuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne meromamu J0Ka3aTeNbCTB, aNTOPUTMaMHU pEIICHHS 3ajad;
yMeHue (GOopMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHoOMa, TeopeMa, CIIeJICTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
oOpaTHO€ M MPOTHUBOIIOJIOKHOE YTBEP)KJIECHUE, MPUBOJUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHIECKOU HHIAYKIOHH,
IIpOBOAUTH JOKAa3aTCIIbHBIC pacCyKacHusa opu  pCIICHUU 3aaa4,
1 OLICHUBATh  JIOTMYECKYID  MPaBUWIBHOCTh  PACCYKICHUH; yMEHHUE
OTIEPHPOBATH MOHITHUAMHU: MHOXECTBO, MOJMHOKECTBO, OMNEpPAIllUN Hal
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui OTIMCaHUs PEATbHBIX TIPOIIECCOB U SBJICHHIA W TPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, NUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OMNKUCHIBATh Tpadbl pPa3sTUIHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YHCJIO, LCJIO0€ 4YHCIIO,
CTCIICHb C LECJIbIM ITOKA3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHb
C PalrOHAJIbHBIM IIOKa3aTcClJIEM, CTCIICHb C HeﬁCTBHTeHLHLIM
IIOKAa3aTcCJiICM, J'IOFapI/I(bM qucJia, CHUHYC, KOCMHYC W  TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOAYJI, pallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCECTBa HAaTypaJIbHBIX, O CIbIX,
2 padOHAJIbHBIX, JEHCTBUTEIIbHBIX YUCCII, YMCHUC  HCIIOJIb30BATH
IMPU3HAKU JOCIIMMOCTH, HaMEHBIINH O6IJ.[I/II71 ACINUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUHN 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU IIO3MIMMOHHBIMHA CHUCTEMaMU CUHCIICHHA, YMCHHC
BBHINIOJIHATh BBIYMCIICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BLIpa)I(CHHf/'I (¢{6]
CTCIICHAMHU H J'IOI“apI/I(I)MaMI/I, HpCO6p8.30BaHI/ISI ,I[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMMOHATHUAMH: IMOCJICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas IIPOTpeCCHsl,
OecKkOHEYHO yOBIBAIOIIAs TIEOMETpUYEcKas MpPOrpeccus; yMEHHE
3a/1aBaTh MOCJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpUPOBATH MOHATHSAMHU: KOMILICKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YMCIIAa, MOAYJb U apIyMEHT KOMIUIEKCHOTO
gyrcna, ¢GopMa 3amMCcd  KOMIUIGKCHBIX —uucen  (reoMeTpuyeckas,
TPpUrOHOMETpUUYECKass MW  anreOpavueckas); yYMeTb  IPOU3BOJIUTH
apudmeTnyeckue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAMH; HPHUBOJIUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
MOHATHSAMM: MaTpuina 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: pPAlMOHAIbHBIE, HWPPALUOHAIIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPHUYECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPABEHCTB, PaBHOCHUIIBHOCTH
ypaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHUE pelllaTh YpaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbI C TOMOINBIO PA3IMYHBIX MPUEMOB; peIIaTh
yYpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYeCKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMHM, OTPAHUYEHHOCTh (PYHKUHH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HanOoJblllee U HaMMEHbIlIee 3HAYCHUS
(YHKIIMHM HA IPOMEXYTKe, HempepbiBHAS (QYHKIIMS, aCHMITOTHI Tpaduka
(GbyHKIMY, TIepBas U BTOpasi MPOU3BOAHAS (DYHKIIMU, TEOMETPUUYECKUN U
(bu3nuecKuil CMBICI TPOU3BOJHON, TMEepBOOOpa3Has, OIpenenEHHbIN
UHTErpall; YMEHHE HaXOIUTh AaCHUMMOTOTHI rpaduka (QyHKIHH;, YMEHHE
BBIYUCIISITH  MPOU3BOJHBIE CYMMBbI, TPOU3BEACHMS, YacTHOIO U
KOMIO3UIMH (YHKIMMA, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GYHKIMH; yMEHHE HaxXOIUTh MPOU3BOJHBIE SJEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUS (YHKIIHA,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIME 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armrmapaTa MaTeMaTHYeCKOTO
aHallM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKJICHUS HAWITYy4dIIero

peuiCcHrd B INPUKIAJAHBIX, B TOM YHCJIC COUHAJIbHO-3KOHOMUYCCKUX U




(u3nuecKkux 3aadax; HaXOJUTh TUIOMIATU U 00BEMBI QUTYD C ITOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCIHPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMmenue omnepupoBaTh MOHATHSIMHU: rpaduk QyHKIUH, oOpaTHAs
GbyHKIus, KOMHO3uIus (YHKUWH, JUHEHHAs (yHKIHS, KBaapaTHIHAS
¢byHKIMS, paloHaIbHas GyHKLMS, CTENEeHHAs byHKIMS,
TpUTrOHOMETpHYeckne (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GyHKIMM, TOKaszaTeiabHas U Jiorapupmuyeckas (QyHKIUU; YyMEHHE
CTpOUTh TpadUKHU H3YYEHHBIX (PYHKUMH, BBIIOJHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIMM, HCTIONB30BaTh TpadUKU ISl U3yUYEHUs MPOLIECCOB U
3aBUCHUMOCTEH, NP PEIIeHUH 3a7ad U3 JIPYruX y4eOHbIX IPEIMETOB U
3a/1a4 U3 peabHOM KU3HU; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GyHKUMH IS
pelIeHns] ypaBHEHUN, HEPABEHCTB U 33Ja4 C IapaMeTpaMiu; U300paxaThb
Ha KOODPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/ladll Pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJU U YacTH, Ha JBWKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
yCIyT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIPaBJICHUS JIUYHBIMHU U CEMEIHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPaBHEHHs, HEPaBEHCTBA M HX
CUCTEMbI IO YCIIOBUIO 3a/1ayM, HCCIEA0BaTh MOJYYEHHOE pEIIeHHE U
OIICHUBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEITUPOBATH
peayibHbIE CHUTYaIlMM Ha SI3bIKE MATEeMaTHKH; COCTaBJISTh BBIPAXKCHHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayd,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENU C UCIOJB30BaHHWEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3yIbTat

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHIecKoe, MeauaHa,
HauOoJpllleeé M  HAMMEHbIIEe 3HAYeHUs, pa3Max, Jucrepcus,
CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOIO Habopa; yYMEHHME MH3BIIEKATh,
UHTEPNPETHPOBaTh HH(POPMAILNIO, TPEICTABIECHHYI0 B TaOauIax, Ha
auarpammax, rpagukax, OTpaxkarolryto CBOMCTBA pealbHbIX MPOLECCOB U
SIBJICHUI; MPEICTABIATh HH(OPMALIMIO C TIOMOLIBIO TAONIHUI] U THArpaMM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JAaHHbIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHbIE HAOIOAEHUS C IOMOIIBIO JUarpamm

pacccuBaHuAa U JIMHENHOM perpeccnuun




YMeHue OoInepupoBaTh IOHATHUSAMHU: CIydalHBId OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; yYMEHHE BBIUYUCISATH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpaUueCKuX METOJIOB; MPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, (OpMYITy MOIHON
BEpOSATHOCTH, popmyny bepHyimn, komOuHaTOpHBIE (PAKTHI M (HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUI; YMEHHE OIEpUpPOBaTh
HOHIATUSIMU:  CIydailHas BEJIUYMHA, pACIpPENEICHUE BEPOSITHOCTEMH,
MaTeMaTH4eCKOe OKMJIaHUE, IUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
CllydallHOM BENWYMHBI, (YHKIUU pacnpelesieHus ¢  IJIOTHOCTU
PaBHOMEPHOTO, IIOKAa3aTCIIbBHOTO W HOPMAJIbHOTO  PACHpPENEICHUMN;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaenaeHuil ams
pelieHns 3ajad; 3HAaKOMCTBO C MNOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUYHBIX HCCIIEIOBAHUMN; YMEHHE MPUBOJAUTH M PUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIUX YHCET B MPHUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE OIEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAHOBKA,
YHUCIIO COYETaHWH, YHCIO MepecTaHoBOK; OuHOM HrploTOoHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS Ul PELICHU 3aa4;
OLICHUBATh BEPOSTHOCTH pEabHBIX COOBITHIA; COCTAaBIIATH

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOTYUEHHBIN pPe3yIbTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeJIMYMHA yIJa, IUIOCKUKA  yroi,
NBYTPaHHBIA yroJyi, TPEXTPAHHBIA YTOJ, CKpPEUIMBAIOLIUECS TMpsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, Yroi
MEXIy MPSMBIMH, YrOJ MEXAY MNPSAMOW U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHUE MEXIY
OPSIMBIMHU, PACCTOSIHUE MEXY MIIOCKOCTSIMU; YMEHHE UCIOIB30BaTh MPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbI MJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTEeMaTHYeCKUe MOJIEIH C TOMOIIBI0 TEOMETPUYECKUX TOHITHHA U

BCJIIMYHMH, pCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpBI, 00BEM (UTYpHI,
MHOTOT'pPaHHMK, MPABUJIBHBIA MHOTOTPAHHUK, CEYEHHE MHOTOrpaHHMKA,
KyO, mapamienenunen, MnpusMma, nupamuaa, (urypa U IMOBEPXHOCTh
BpallleHus, UIMHIpP, KOHYyC, map, chepa, miomans chepbl, IUIOMaab
MOBEPXHOCTH MNHUPAMUJbI, NPU3MbI, KOHYCa, LWIMHApA, 00BEM Kyoa,

OpsAMOYT'OJIbHOTO MapaJuICiiCnuicia, mnupamMmuabl, NPU3MbI, HUIWHIpPA,




KOHYCa, 1l1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYCHUE 11apa, IIOCKOCTD,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEuCHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE TMPUMEHSTH CBOWCTBA TE€OMETPUUYECKHX (PUTYP, CAaMOCTOSTEIHHO
(hopMyTHpOBATH OTPENEICHUS] H3y9aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3BI
O CBOICTBax M NMPHU3HAKAX F€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH WUJIU
ONpoBepraTh HX; yMEHHE MPOBOAMUTH Kilaccuukanuwo ¢uryp 1o
Pa3IMYHBIM IPU3HAKaM, BBINOJHATHE HEOOXOJUMBIE JIOTOJHUTEIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATUAMMU: JIBHUKCHUC B MMPOCTPAHCTBCE,
MapajuIeNIbHBIN MTePeHOC, CHMMETpPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue TMOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpPBI, B TOM YHCJE B MPHUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HUCIOJIB30BaTh TI'€COMCTPUUYCCKUEC OTHOIICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHMHBI (IJIMHA,
yroj, IJiomaas, o0bEM) MpU pelmIeHWH 3amad U3 APYTHX y4eOHBIX
MPEeIMETOB U U3 pealbHOMN KU3HU; YMEHHE BBIYUCIATH T€OMETPUUYECKUE
BEJIMYWHBI (JUTMHA, YTOJ, IUIOaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
UCIIOJIb3YSl M3YYEHHbIE (OPMYNIBI U METOJbl, B TOM 4YHCIE: IUIOAdb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, HWIMHAPA, IUIOWAAb chepbl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajulesienuiesia, MUpPaMHIbl, MPU3MBIL,
WIMHApA, KOHYyca, IIapa; yMEHHE HaxOIUTh OTHOILIEHHE OOBEMOB

1oI00HBIX QuUryp
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBI BCKTOpP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa II0 6331/ICy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJ MCKAY
BCKTOpPAaMHU; YMCHUC HCII0JIb30BATb BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MCETOI
L pCHICHUSA TCeOMCTPUYUCCKHUX 3ada4 W 3a4a4d JpYrux y‘{e6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTI> NOAXOOAIIMKA METOH s peuieHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUH TMPUPOJHBIX U
O6IJ.ICCTBCHHLIX npoueccoB U HBHCHHﬁ; YMCHHEC  PpacCIlO3HAaBAaTb

OpOsABJIICHUC 3aKOHOB MAaTEMATUKHU B HUCKYCCTBC, YMCHUC IIPHUBOIAUTH




OpUMEPbl  MATCMATHUYCCKUX

MaTeMaTU4ECKOU HAyKH

OTKPBITUM  POCCUHCKOU

nu

MHUPOBOU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
19 Pammonaneupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE ApOOHM, TMPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOW CTeneHu. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMH HATYpATbHOU CTETICHH
14 Crenens ¢ nensiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MoKkazareneMm. CBoICTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHI'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIE JOTapHPMBbI
JlefictButenbHple 4uciaa. ApudMETHYECKHE Omepalud C JACHCTBUTEIBLHBIMHU
1.7 yrcnamu. [IpubnmxénHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIEC YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoGHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIlbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk dysxmum. BzaumHo oOpaTHbIC

3 ¢ynkuuu. Yérneie u HeuétHeie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKecTBO 3HaueHWd ¢yHkumu. Hymm ¢dysxmmm.
3 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousblnee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (yHKUMS C HaTypaJbHBIM M IIETBIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U IpapUKH
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcuMnroTel rpapukoB ¢yHkuuid. CoiicTBa  (QYHKIMIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEH
3.8 ApudmeTrueckas u reoMeTpudeckas mporpeccuu. @opmyia CII0KHBIX TPOIIEHTOB
4 Hauana maTemaTnyeckoro aHaamza
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 37TIEMEHTAPHBIX (DYHKIIHIMA
[IpuMeHeHre TNPOM3BOTHOW K HCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMmbl. HaxoskneHne HanOoNbIIero U HaUMEHBIIIETO 3HaueHUs (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoecTBa U JIOTHKa
5.1 MHO3K€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMTPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

1. YueOHUKHM: TIO airedpe | HavajgaM MareMarhdeckoro anammza anst 10 m 11
KJIaCCOB.

2. TlocoOwmst i1st IOATOTOBKH K TOCYAAPCTBEHHOM aTTECTAIMH IT0 MATEMAaTHKE 33 KypC
CpeaHEN MIKOJIBI.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Hopwmarusnubie noxkymeHThl: denepanbpHas padodas mporpaMma CpeaHero 0OIero
00pa3zoBaHus IO MAaTEMAaTHKE.

2. YueOHuku: mo anreOpe W HadajlaM MaremMaTudeckoro aHammsa st 10 m 11
KJIACCOB.

3. TlocoOwus myisi MOATOTOBKH K TOCYJApCTBEHHON aTTECTAI[H 110 MaTEMATHKE 3a KypC
CpeIaHEN MIKOJIBI.

4. HayuHnas, Hay4HO-TIONYJIsSIpHAs, HCTOpUYECKas JINTEpaTypa.

5. CnpaBouHble TOCOOMS (PHIMKIONEANU, CIOBApHU, CIPABOYHUKU 10 MaTeMaTHKE U
T.IL.).

6. Meronuveckne MOCOOUS TS yUUTEIIS.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET

www.edu.ru (caiitt MOuH P®).

www.school.edu.ru (Poccutickuii 001eodpazoBaTenbHbIN TOPTaAN).

www.pedsovet.org (Bcepoccuiickuii UHTepHET-TIEICOBET)

www.fipi.ru (caiiT DeaepaabHOTO HHCTUTYTA MEIarOTMUYECKUX U3MEPECHHH ).

www.math.ru (MHTEepHET-TIOIIEPIKKA YIUTENCH MAaTEMATHKH ).

www.mccme.ru (caiit MOCKOBCKOTO IIEHTpa HEMIPEPHIBHOTO MaTEMATHYECKOTO

oOpaszoBaHus).

WWW.it-n.ru (ceTh TBOPYECKUX YUUTEIICH)

www.som.fsio.ru (cereBoe 00beIMHEHUE METOANCTOB)

http:// mat.1september.ru (caiiT razeTsl «MaremMaTuKa)

10. http:// festival. Iseptember.ru (dhecTuBanb negarorndeckux uae « OTKPBITHII YpOK»
(«ITepBoe ceHTAOPs»)).

11. www.eidos.ru/ gournal/content.htm (MuaTepHeT - )KypHan «iaocy).

12. www.exponenta.ru (00pa3oBaTeIbHbBIIl MATEMATUYCCKUI CANT).

13. kvant.mccme.ru (35eKTpOHHAsE Bepcus xypHaiia « KBaHT.

14. www.math.ru/lib (snekrponHass mMarematuueckas OMOIHOTEKA).

15. http:/school.collection.informika.ru (exuHas KoyeKius HpPOBBIX 0OPa30BATEIBHBIX
pecypcoB).

16. www.kokch.kts.ru (on-line TectupoBanwue 5-11 kmacchr).

17. http://teacher.fio.ru (menarornueckas mactepckas, ypoku B IHTepHeTe u 1pyroe).

18. www.uic.ssu.samara.ru (ImyTeBoIuTeNb «B Mupe HayKu» Ui IKOJIHHUKOB).

19. http://mega.km.ru (Merasuuuknonenus Kupunna u Medoaus).

20. https://siriusolymp.ru/ (caiit Cupuyc, BOILI)

21. http://www.rubricon.ru, http://www.encyclopedia.ru (caifTbl « JHIMKIIOTIE NI )
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