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IMMOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma yuyeOHOTO Kypca «AsireOpa W Hayajla MaTEMaTHUYECKOTO
aHanu3a» 0a3oBoro ypoBHs st oOyyaromuxcsa 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CpPeaHEro OOIIero
oOpa3oBaHUsA, C Y4YETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUMA, NPEIBABIIEMBIX K
MaTeMaTH4eCcKOMy OO0pa30BaHUIO, U TPAJUIIMK poccuiickoro oopazoBanus. Peanuzaimus
MPOrpaMMbl 00ECTICUMBACT OBJAJACHHE KIIOYEBBHIMU KOMIIETEHIIUSIMH, COCTABIISIONTAMU
OCHOBY JJI1  CaMOpPa3BUTHUS W  HENPEPHIBHOTO  O0Opa3oBaHWs,  IEJIOCTHOCTh
OOIIEKYIbTYPHOTO,  JUYHOCTHOTO W  TIO3HABATCIIBHOTO  Pa3BUTHS  JIUYHOCTH
00y4Jaromuxcs.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayalia MaTeMaTHYECKOTO aHajldu3a» SBISETCA OJHUM W3
Han0oJiee 3HaYMMBIX B MPOTPAMME CTapIIeil IIKOJIbI, TOCKOJIbKY, C OJHON CTOPOHBI, OH
obecrieurBaeT MHCTPYMEHTAIbHYIO 0a3y Il M3yYeHHsS BCEX ECTECTBEHHO-HAYYHBIX
KypcoB, a C JPyroil CTOPOHbI, (OPMUPYET JOTUYECKOE U aOCTPAaKTHOE MBIIIJICHUE
ydaluxcs Ha YpPOBHE, HEOOXOJMMOM [IJIi OCBOCHHS KypcOB HH(GOPMATHKH,
OOIIIECTBO3HAHUSA, HMCTOPUHU, CIOBECHOCTH. B pamkax naHHOTO Kypca ydyaliuecs
OBJIJIEBAIOT YHUBEPCAIBHBIM S3IKOM COBPEMEHHOW HayKH, KOTOpasi OpMYITUPYET CBOU
JOCTHXKEHUSI B MaTeMaTu4ecKon opme.

Kypc anreb6ppl m Hayanm MaTeMaTHUYeCKOTO aHaiu3a 3aKjIaJbIBa€T OCHOBY JIJIS
YCIICIIHOTO OBJIAJICHUs 3aKOHAMH (DU3UKH, XUMHUH, OMOJOTUM, TTOHMMAHUS OCHOBHBIX
TEHACHIIMI SKOHOMUKH W OOIIECTBEHHON J>KM3HM, IO3BOJISIET OPHEHTUPOBATHCA B
COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO UCIOJIb30BaTh UX B
MOBCETHEBHOM >kM3HU. B TOXe BpeMs oBnajieHue aOCTPaKTHBIMU U JIOTHUYECKH CTPOTUMU
MaTEMaTUYECKUMU KOHCTPYKIUSIMH pa3BUBAE€T YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTh YTBEPKIACHHS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETU3AIHIO,
abcTparupoBaHve M aHaJoruio, (OPMHUPYET KpEaTUBHOE M KPUTHYECKOE MEINUIeHHEe. B
XO0Zle M3y4deHHs anreOppl W Hadal MAaTeMaTHMYeCKOro aHajiu3a B CTapIIed IIKOJe
yYalllecsl MOJIy4YaroT HOBBIM OMNBIT PENIEHUs MPUKIANHBIX 3a7ad, CaMOCTOSITEIbHOTO
MIOCTPOCHHSI MAaTEMAaTHYECKUX MOJENIEH peadbHbIX CHUTYyallui M HHTEpPIpETauu
MOJIYYEHHBIX PEIICHUMN, 3HAKOMSTCS C IPUMEpPaMH MaTeMAaTHYECKUX 3aKOHOMEPHOCTEN B
MpUPOJIe, HAYKE U B UCKYCCTBE, C BBIIAIOIIUMHUCS MATEMAaTUUYECKUMU OTKPBITUAMHU U HX
aBTOpaMH.

Kypc oOnamaer 3HAuMTENbHBIM BOCHUTATEIbHBIM MOTEHIIMAIOM, KOTOPbBIN
peanuszyercs Kak 4Yepe3 Y4yeOHbI Marepual, CrIocoOCTBYIOMHN (HOPMUPOBAHUIO
Hay4YHOT0 MUPOBO33PEHUS, TaK U Yepe3 cneuuPuKky yudeOHOM AesTeIbHOCTH, TpeOyrolei
CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOJOJDKUTEIbHOW KOHUEHTpAllUM BHHUMaHUSA U
OTBETCTBEHHOCTH 3 MOJYUYECHHBIA pE3yJIbTar.



B ocHoBe Meroauku o0yuyeHus aiareOpe M HayajlaM MaTeMaTHYeCKOro aHaju3a
JICKUT ACATETLHOCTHBIN MIPUHIIUIT 00yUEHHUSI.

CtpykTypa Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOrOo aHalli3ay» BKIIOYAET
CIEYIOLINAE COAEPKATEIbHO-METOANYECKNE TUHUN: «HHClIa U BBIYUCICHUNY, « DYHKINN
u rpadpuku», «YpaBHEHUsS U HEpaBeHCTBa», «Hauama maTeMaTHueckoro aHaiu3zay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIbHO-METOJUYECKUE JIMHUU
M3Yy4yaloTCs Ha MPOTSKEHUM JBYX JET OOYyYEeHHUs B CTapilel IIKOJE, €CTECTBEHHO
JNOMOJHAS JpPyr Apyra M IMOCTENEHHO HACHIIIASCh HOBBIMM TEMaMHU W pa3JeliaMu.
JlaHHBIN KypC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSIET B ce0e cojepkaHue
HECKOJIbKUX MaTeMaTUYeCKUX IUCIUIUIMH: ajaredpa, TPUTOHOMETpHUS, MAaTeMaTUYECKUI
aHanu3, Teopus MHOXKeCTB U Jp. [lo Mepe TOro kak ydaiuecs OBIIaJeBaiOT BCE Oosee
IIMPOKUM MaTeMaTHYECKUM afmapaToM, Y HHUX IOCJIEJA0BAaTeNIbHO (QopMHUpYyeTCs U
COBEPIICHCTBYETCSI YMEHHUE CTPOUTh MATEMAaTUYECKYIO0 MOJEIb pPEajbHOW CUTYAllWH,
NPUMEHATh 3HaHMs, TOJNY4YEHHBIE B Kypce «Anredpa M Hauvaja MaTeMaTHYECKOTro
aHanM3ay, IJsl pelIeHUs] CaMOCTOSITENIbHO CPOPMYTUPOBAHHON MaTEMaTHYECKOM 3a/1auu,
a 3aTeM MHTEPIPETUPOBATH MOJTYUYCHHBIN pe3yJIbTarT.

CoaepxaTtenbHO-MeTOIMYECKAass JIMHUS «YHClIa UM BBIYMCIEHUS» 3aBEPIIACT
(dbopMuUpoBaHUE HABBIKOB MUCIIOIB30BAHUS JEUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HAYATO
B OCHOBHOM mikosie. B crapmieil mkosne ocoboe BHUMaHME yaenseTcs (pOpMUPOBAHUIO
IPOYHBIX BBIUYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOUIUX B c€0s1 MCIMOJIb30BAaHUE PA3IMYHBIX
¢opM 3anmucu ACHUCTBUTEIHHOIO YWCIA, YMEHHE PAIMOHATIBHO BBINOJHATH ACHCTBUS C
HUMH, JeNaTh NPHUKUAKY, OLEHHUBATH pe3yibTaT. OOydaroniuecss MOJy4arOT HaBBIKU
npUOIMKEHHBIX BBIYMCICHUM, BBIMOTHEHUS NEUCTBUN C YHMCIAMU, 3allMCaHHBIMH B
CTaHAapTHOW ¢dopMe, HCMONB30BaHUS MATEMAaTHYECKUX KOHCTAHT, OILICHUBAHUS
YHUCIJIOBBIX BBIPAKECHHUI.

Jluaus «YpaBHEHHUS U HEPABEHCTBA» PEANM3yeTCs Ha MPOTSHKEHUU BCETO 00yUYeHUs
B CTapIIEH IIKOJIE, TOCKOIBKY B Ka)JOM pa3Jieie IPOrpaMMBbl IPEYCMOTPEHO PEILICHHE
COOTBETCTBYIOIIUX 3a/1ad. O0yJaronuecs OBIaAeBalOT PA3INYHBIMA METOJJAMHU PEIICHUS
[EIbIX, PAIMOHAIBHBIX, HWPPANUOHATIBHBIX, TOKA3aTEIbHBIX, JOTAapUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YPABHECHUM, HEPABEHCTB M HUX CUCTEM. [lonmydeHHbIE yMeEHHs
WCIIOJIB3YIOTCSl TPU HCCIIETOBAaHUU (YHKIUNA C TOMOIINBIO TMPOW3BOIHOM, PEIICHUU
MPUKIIAIHBIX 337a4 W 3aJlad Ha HaXO0XJEHUWE HAuWOOJIbIINX M HAUMEHBIINX 3HAYCHUU
bynkiuu. JlanHas copepikaTenbHas JUHUS BKIIOYaeT B cels Takke (OpMHpOBAHUE
YMEHUH BBITIONHATH Pacdy€Thl 1o QopmynaMm, mpeoOpa3oBaHUs IMENbIX, PAITHOHATBHBIX,
WPPAUHOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TaKKE BBIPAXKCHUH,
comepKalux CTeMeHW u Jorapudmbl. brarogaps uU3y4eHHUIO anreOpandecKoro
Marepualia MPOUCXOJUT JalbHEHIIee pa3BUTHUE AITOPUTMUYECKOTO W aOCTPAKTHOTO
MBIIUICHUST y4alIuXCsl, (OPMHUPYIOTCS HABBIKK JCAYKTUBHBIX PacCyXaeHUM, paboThl C
CUMBOJIbHBIMU (pOpMaMu, MPECTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEW B BHUJIE



paBEHCTB M HepaBeHCTB. AureOpa mnpennaraer 3()QEKTUBHbIE WHCTPYMEHTBHI JJIs
pELICHHS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/a4, HarJs,IHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK sI3bIKa HAyKH.

CopepxarenbHo-MeToanueckass  JauHUs  «OyHkimuum u - rpaduku»  TECHO
NeperieTaeTcs ¢ APYTMMH JIMHUSMHU Kypca, MOCKOJIbKY B KakKOM-TO CMBICIE 3a7aéT
MOCJIEIOBATENILHOCTh HM3YyYEHMs] Marepuasia. l3yueHue CTENeHHOW, MOKa3aTelbHOM,
JorapuMUYECKOd U TPUTOHOMETPUYECKUX (YHKIMI, WX CBOHUCTB M TIpaduKoOB,
UCIOJIb30BaHUEe (YHKIMI JUisi pelleHdsl 3aJad Hu3 JpPYruX Y4eOHbIX NpPEeIMETOB H
peanbHON XKU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM AHAJIM30M, TaK U C PELICHUEM
ypaBHeHH M HepaBeHCTB. [Ipu 3ToM OO0ibIIOe BHUMaHUE ynensercs (popMUpPOBaHUIO
YMEHHS BbIpaXaTb (OpMylaMH 3aBUCUMOCTH MEXAY Pa3IMYHBIMU BEJIIMYMHAMU,
UCCJIeIOBAaTh TMOJIy4eHHble (PYHKIUH, CTpouTh uX Tpaduku. Matepuan >Tou
collepKaTesIbHOM JIMHUM HaleJdeH Ha pa3BUTHE YMEHUM M HAaBBIKOB, IO3BOJISIOIIMX
BBIp@XKaTh 3aBUCHUMOCTH MEXKAY BEJIMYMHAMH B Pa3IMYHON (QopMe: aHATUTUUYECKOM,
rpaduueckoii U ciaoBecHoi. Ero nzyuenue crnocoOCTBYET pa3BUTHUIO AITOPUTMUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 0000IIEHNI0 U KOHKPETU3AI[UH, UCTIOJIb30BAHUIO aHATIOTHH.

CopepxxarenpHass suHMs «Hadanma wmaTeMaTHyecKOro aHaiau3a» MO3BOJSET
CYLIECTBEHHO pAacCUIMpPUTh KPYr KakK MaTEeMaTHUYeCKUX, TaK M NPHUKIAJHBIX 3aj]ad,
JOCTYIHBIX OOYyYaloUIUMCsl, y KOTOPBIX TOSBJISETCS BO3MOXKHOCTh HCCIENOBAaTh U
CTpouTh rpaduku (QyHKIUH, ONpEeAeNsaTh WX HAMOOJbIIME U HAUMEHBIIWE 3HAYEHUS,
BBIUMCIATh IUIOMAAM (QUryp u oOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas coaep)kaTelbHas JIMHUS OTKPBIBA€T HOBBIE BO3MOXXHOCTH
MOCTPOEHUSI MAaTEMATHYECKUX MOJEJEH peaIbHbIX CUTyalluid, HaX0XKICHUSI HAUJTy4IlIEero
peumieHus B MPUKIAIHBIX, B TOM UHCIE COLHAIBHO-DKOHOMUYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTUYECKOrO0 aHajin3a CIOCOOCTBYET pPa3BUTHIO
a0CTpaKTHOTO, (POPMATBHO-TOTHYECKOTO U KPEATUBHOT'O MBIILICHUs, (OPMUPOBAHUIO
YMEHUU pacro3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMATUKHU B HAYKE, TEXHUKE U UCKYCCTBE.
OOyuaromuecss y3HaIOT O BBIJAIOMIMXCS pe3ylibTaTax, MOJYUYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTUKU KaK HayKH, U UX aBTOpaX.

CopepxarenpHo-MeTOoANMYECKass JHHHUS «MHOXECTBA M JIOTMKa» B OCHOBHOM
IIOCBSIIIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. T€OpEeTUKO-MHOKECTBEHHBIE ITPEICTABICHHUS
NPOHU3BIBAIOT BECh KypC UIKOJbHOM MaTeMaTWKM M TpeiarailoT Haubojee
YHUBEPCAJIbHBINA SI3bIK, OOBEIUHSIONIUN BCE pa3[efbl MaTeMAaTHUKA U €€ MPUIIOKEHUN,
OHM CBSI3bIBAIOT PAa3HbIE MaTEMaTUYECKUE IUCUUIUIMHBI B eauHoe wenoe. Iloatomy
BaXHO J1aThb BO3MOXHOCTbh WIIKOJIBHUKY IOHHMATh TE€OPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHON MaTEMAaTUKH U HCIIOJIb30BaTh €r0 JJIs1 BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa M Havajsa MAaTeMaTHYECKOrO aHAIM3a» MPHUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMAaTHYECKOI0 MOJAEIUPOBAHUSA, KOTOPbIE TIPU3BAHBI CPOPMUPOBATH HABBIKU
MIOCTPOEHUSI MOJEJEH PEallbHBIX CUTYallMi, UCCIEAOBAHUS 3TUX MOJEJIEH C MOMOIIBIO



annapara aiareOppl M MaTEeMaTHYECKOro aHaliu3a M HHTEPHPETAlHMH MOJIYYEHHBIX
pe3ynbratoB. Takue 3a7aHus BIUIETEHBI B KaXIbII U3 pa3/iesioB MPOTrPaMMBbI, TOCKOJIBbKY
BECh MaTepuall Kypca IIMPOKO HMCHOJB3YETCA JJIs pelIeHUs MPUKIAIHBIX 3aaad. [lpu
PELICHUH pPEeaNbHbIX MPAaKTUYECKUX 3a]ad ydyalluecs pa3BHBAIOT HAOII0JATEIbHOCTD,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh aHAJOTHIO,
0000111aTh U KOHKPETU3UPOBATh MpodsieMy. JlesTenbHOCTh N0 (POPMUPOBAHUIO HABBIKOB
pelIeHus] MPUKIAAHBIX 3aJa4 OpPraHU3yeTCcs B MPOLIECCe M3Y4YEHUs BCEX TEM Kypca
«AnreOpa u Havyajla MaTEMaTUYECKOTO aHATTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miiaHe Ha M3ydeHHEe Kypca aareOpbl M Hayal MaTeMaTUYECKOIro aHaiu3a Ha
0a30BOM ypoBHE OTBOJIUTCS 2 4aca B Hejaento B 10 kmacce u 3 yaca B Henento B 11
KJ1acce, BCero 3a Jisa roja ooyuenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHBbIE U JI€CATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  apodu.  Apudmerndeckue  omnepamud ¢
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpaxkeHul. [Ipumenenue
Ipo0elt U MPOLEHTOB AJI PELICHUs MPUKIAJHBIX 33724 U3 Pa3IMUHbIX OTpaciei
3HAHUU U PEaJIbHOU KU3HU.

JleficTBUTENIbHBIE 4YHWCHA. PanuoHanbHblE W HppPalMOHAIBHBIE YHCIIA.
Apudpmernyeckue omnepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubnnxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BIYNCICHUM.

Cremenp ¢ nenbiM  nokaszareneMmM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHucna. Mcrnonb3oBanue momxojsuied  Gopmbl  3amucH
NEUCTBUTENIBHBIX YMCEN JJISI PEUIEHUs NPAKTHUYECKHUX 3aJad U MPEACTaBICHUS
JTAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cremenu.  [ledictBus ¢
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTETICHH.

CuHyC, KOCUHYC M TaHT'€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30OBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb ypaBHEHHUs. HepaBeHCTBO, pEIIEHHWE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHoMeTpUUECKUX ypaBHEHU M.

[IpruMmeHeHne ypaBHEHUM U HEPABEHCTB K PEUICHUIO MATEMATHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUUM U TPaPUKH

OyHkmus, crnocoOwl 3amanus GyHkuuu. [paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

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

Crenennas (yHKIUs C HATypalibHBIM U II€JbIM MOKa3aTeneM. E€ cBoiicTBa u
rpa¢uk. CBolicTBa U rpaduK KOpHS n-OU CTETICHHU.



TpuroHoMeTpuueckass OKPYXKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(YyHKUUI YKCIIOBOTO apryMEHTAa.

Havaja MmareMaTH4eCKOro aHaJIu3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATEIbLHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas 1 reoMeTpuuecKas nporpeccuu. beckoneuHo yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBarOIEH T€OMETPUUECKOM
nporpeccun. @opmyrna CIOXKHBIX MPOLEHTOB. VCIonb30BaHKWE MPOTPECCUU IS
pELIEHUs PEAIbHBIX 3a]a4 MPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHoOk€ecTBO, Omnepaluu HajJ MHOXKecTBaMmu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisi OINMCAaHUs PeallbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX yUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u niensie uncna. [Ipu3Haky 1eTMMOCTH HETbIX YUCET.

Crenens ¢ palmoHaIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JOTrapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIPAXKECHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJACPKAINMMUX CTETEHH C PalMOHATBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazarenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckne ypaBHEHHUS U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaaHbIX 33a/lad ¢ MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTtemMbl 1 COBOKYITHOCTH PAallMOHATbHBIX YPABHEHHUI 1 HEPABEHCTB.

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

DOyHKUUM U TPaPUKH

Oynkmus.  [lepuonnueckne  ¢yaknuu. [IpoMexxyTkm  MOHOTOHHOCTH
bynkuun. MakcuMyMbl U MUHUMYMbI (QyHkuuu. HauOonblnee W HamMmeHblee
3HauYeHue (PYHKIMU HA TPOMEKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u orapupmudeckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN I pELICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT MPHU PELIEHUU 3ajady U3 APYTUX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBHble pyHKIMKU. MeTo1 HHTEPBAIOB JIJISl PEILICHNUs HEPABEHCTB.

[IpousBoanass  ¢Gynkuuu. ['eomerpudyeckuil ©U  (U3UYECKUH  CMBICH
ITPOM3BOIHOM.

[IpousBoaHble  3MeMeHTapHbIX  QyHKUuH.  DopMynbl  HaXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HauOoblIero 1 HaMMEHbIIETO 3HAaUeHUs! PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM MJII HAXOXKACHUS HAWJIY4dllero pElEHUus B
OpPUKIAOHBIX 3aJadax, Uil ONPENENIEHHs CKOPOCTH IIpolecca, 3aJlaHHOTO
dbopMyoi ninn rpaduKoM.

ITepBooOpa3znas. Tabmuia mepBooOPa3HBIX.

WNurterpan, ero reomMerpudyeckuii u (uU3NUECKUN CMBICI. Bpruucienue
uHTerpana mno popmyne Hetorona—JleitoHuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO oOOecleunBaTh
JIOCTH>KEHUE HA YPOBHE CpPEHEro 00IIero o0pa3oBaHus CASAYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MatemaTuka» XapakTepHU3yITCs:

I'paxxnaHckoe BOCIIMTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUUA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS DPA3TUYHBIX CTPYKTYD, SBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXk1aHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM MIKOJIBI,
K HCIOJb30BAaHUIO ITHX JOCTHIKEHUM B JPYTHX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM JTTYXOBHBIX [IEHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpPMHUPOBAHHOCTHIO ~HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO ITOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUM HAYKU U JACATEIHHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAa/la B IOCTPOCHHUE YCTOMYUBOrO OyAyILIETO.

DcTeTUYeCcKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCcyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHSI TPHUMEHSATh MAaTeMAaTHYECKHE 3HAHUS B
WHTEpEcax 370pOBOT0 U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTb); bu3nyecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIbHOM
NEeATENbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCOBHAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  cdepaM  Opo(EeCcCHOHATBHON  NE€ATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccuu W peanu30BbIBATH COOCTBEHHBIC KU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a]]a4 MAaTEMaTUUECKON HAIlPaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJIOTMYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COLIMAJIBHO-DKOHOMHMUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOJHON M COLMATbHOM
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTUYECKUX MpolieMm;
OpUEeHTaluel Ha NMPUMEHEHHE MaTeMaTUYeCKUX 3HAHUW JJId pelleHHs 3a7ad B
0o0JacTH OKpy’)Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCIJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOILECTBEHHOW MPAKTHUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON IesTEeIbHOCTH, 3TaloB €
pa3BUTHA M 3HAYMMOCTH I pa3BUTHS UUBWINW3ALWH;, OBJIAJCHUEM S3bIKOM
MAaTeMAaTUKA M MaTeMaTH4YEeCKOW KyJIbTYpOM KakK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIATh IMPOEKTHYID U HUCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PEe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMera
«MartemaTHka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHbLIMU — KOMMYHUKAMUBHBIMU
OelticmausMU, YHUBEPCAIbHbIMU Pe2YTIIMUBHbIMU OetUCBUAMU.

1) Vuusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 00OVHAIOWUXC (0CB80eHUe
Memo0o08  NO3HAHUSL — OKPYJCanwe2o  Mupa;,  NpuUMeHeHue  J02UYecKUx,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBbie 1Oornueckue JeHUCTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIEC MTPU3HAKK MAaTEeMaTUUYECKUX
00BEKTOB, TOHATHHA, OTHONICHWH MEXAy MOHATHUSAMH; (HOPMYITHUPOBATH
ompeAeieHUs] TOHSATHM; yCTAHABIWBATh  CYIIECTBEHHBIM  MPHU3HAK
KJ1Iaccu(puKaluu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHHUS, KPUTEPHUU
MPOBOJIMMOTO aHAJIN3A;



BOCHPUHHMMATh, (OPMYJIHpPOBATb M  NPEeoOpPa3OBBIBATH  CY>KICHUSA:
YTBEPJUTEIbHbIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npotuBopeursi B (aKTax, [AaHHBIX, HAOJIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb  KpUTepUM  JJII  BBISIBIICGHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsiMble M OT MPOTUBHOT'O), BHICTPAUBATH apryMEHTALIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4yeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BHIOUPATh HauOoJiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIbCKUC ﬂCﬁCTBI/ISII

UCTIOJIh30BaTh BOIMPOCHI KaK HCCIIENOBATEIILCKU MHCTPYMEHT TO3HAHWS,
GopMynupOBaTH BOMPOCHL, (PHUKCHPYIONINE MPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HMCKOMOE W  JaHHOE, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO IMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIIHHO CTUTaHUPOBAHHBIH IKCTIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
0o0BEeKTa, SIBJIICHWS, TIPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHNS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIIOJICHUS, MCCIEAOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MIOJIYYECHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIECCa, a TaKXKE BBIIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISIBIIATH JAe(UINTH MH(OpPMALIUK, AAaHHBIX, HEOOXOAMUMBIX NJI1 OTBETA
Ha BONPOC U ISl PEUIECHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3WYHBIX  THIIOB,
aHaJM3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS;

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



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KommyHukamueénwvle  Oelicmeus, — 0Oecneyugarom

CchOPpMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOureHue:

BOCHPUHMMATh U (HOPMYyIUpOBaTh 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 MOJYyYEHHBIN pe3yJIbTaT;

B X0JIe 00CYXJACHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOMN TEMBI,
npo0OJieMbl, pelIaeMoi 3a1a4u, BbICKa3bIBaTh U/, HAlIEJICHHbIE HA TIOUCK
pElIEHNs; COMOCTaBJIATh CBOM CYXIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMaJiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTABIATh  pE3yJabTaThl  PEIIEHUS  3aJaud,  JKCIIEPUMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHU4ECTBO:

3)

NOHMMAaTh M HCIOJB30BaTh  MPEUMYyIIECTBA  KOMaHTHOW U
VHIUBHUYaIbHOW paOOTHI IIPU pelICHHH YIeOHBIX 3a7a9; MPUHUMATH 11T
COBMECTHOW JIESITETHbHOCTH, IUIAHUPOBATh OPTAaHHU3AIHMIO COBMECTHOMN
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYIIIOBHIX hopMax paboThl (00CykaeHUs, 0OMEH MHCHUH,
«MO3TOBBIE IITYpPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYIUMH WICHAMH KOMAaH/IbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHUS.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopmupoeaﬂue CMbIC106bLX YCMAHOBOK U IHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzanus:

COCTaBJISITh IUIaH, AJITOPUTM PEIICHHS 3aJa4M, BEHIOUPATh CIIOCOO pEelIeHus C

y4IE€TOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATH BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaMH MO3HAaBATEIbHOU pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCpPIIACMBIX I[GﬁCTBHfI N MBICIIMTCIBHBIX IIPOOCCCOB, UX PC3YJIbTATOB,
BJIaACTb crocooamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsA  IpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3aa4d, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OLICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IPUYMHBl JOCTUKEHUS WIIA HEJOCTHMIKEHHSI pPE3yJIbTATOB JEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a
Ha ypOBHE cpeaHero o6iero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JIECATUYHAS TPOOb, MPOIEHTHI.

BoimonHaTe  apudmeTHyeckue — omepanmud ¢ palMOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh MPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUYNCICHUMN.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM MOKa3aTelIeM; CTaHAapTHas
dopma 3amucu JEHCTBUTENHHOTO 4YHWCJIA, KOPEHb HATYpajdbHOM CTENEHHU;
UCIIOJIb30BaTh MOAXOAAIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
HCIIOJIb30BaTh 3aUCh MPOU3BOJIBHOTO yTIila Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUSAMU: TOXKJIECTBO, yYpaBHEHHUE, HEPABEHCTBO; LEJOE,
palMOHANBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpPaBHEHUE;

BoinonusaTh nmpeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh npeoOpa3zoBaHus 1ENbIX, PALMOHAIBHBIX W UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalUOHAIBHBIX U
MPPalUOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHATh YpaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMAaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajbHblE CUTyallUM Ha $3bIKE aireOpbl, COCTaBIATh
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIENH C MCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNeHns] U MHOXKECTBO 3HAaueHUW (yHKIuU, rpaduk (YyHKUIUU, B3aUMHO
oOpaTHbIe (PYHKIIUH.

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

Wcnonb3oBaTh rpaduiku GyHKUUMA 1715 pelIeHUs] ypaBHEHU.

Crtpoutb u unTath rpaduku JUHEHHON (QYHKIMM, KBaAPAaTUYHOW (YHKIUH,
CTeNeHHOW (PYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBaTh rpaduku (QyHKIUN AJIsE  HCCIENOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEW NpPH PEIIeHUH 3aJad W3 APYrHX Y4eOHBIX MPEAMETOB U peabHOU
’KU3HU; BBIpAXaTh (POPMYyJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTH4ecKoOro aHajamu3a

OnepupoBaTh MOHATHUSMHU: I[OCJIENOBATEIBHOCTh, apudMeTudecKkas u
reOMETpUYECKasi IPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOMeTpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOILIEH T€OMETPUIECKON ITPOrPECCUH.

3a1aBaTh NOCIIEI0BATEIILHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcnosip30BaTh CBOMCTBA IOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€pallMy HaJl MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBI — ammapar il ONHCAHMS
peasibHBIX IPOLECCOB W SBJIEHUH, MPH peUIeHUM 3ajad M3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: omnpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKYU JICIIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCJIAa HA MPOCThIE MHOKHUTEIIN
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

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



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A MpeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPHUPOBATh TMOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO, pELIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUW, COAEpXKAIIMX JOrapu@msl;
ONEepUPOBATH NOHATUAMU: JOrapu(PMUUYECKOE YPABHEHUE U HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTte penienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

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

HaxonuTh pemieHnss NpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajbHble CHUTyallMM Ha $3bIKe auredpbl, COCTABIATH
BBIPDA)KCHUS, YpPAaBHEHHWs, HEPABEHCTBA M CHCTEMBbI MO YCJIOBHUIO 3aJadyH,
UCCJIeI0BATh OCTPOEHHBIE MOJIEIH C UCTIOJIb30BAHUEM alllapaTa anreopsol.

DyHKIUHN U TPAPUKHU

OnepupoBaTh  MOHATUSMHU: Tepuoanyueckas  (QYHKIUA, [POMEKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH OKCTpemMyMa (GYHKIMH, HauOoJbliee W
HauMEHbIlee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX I
UCCleI0BaHus (PYHKINH, 3aJJaHHOU rpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJUHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IIOCKOCTH T'paUKU JTUHEWHBIX YpPaBHCHHI
Y HCIOJIb30BATh UX ISl PELICHUS] CUCTEMBI JIMHEWHBIX YPABHEHUM.

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

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HENIPEPbIBHAS (YHKIWS, TPOU3BOAHAS (DYHKIINH,
MCITIOJIb30BaTh TEOMETPUICCKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoHbIE 3JIEMEHTAPHBIX (DYHKIINN, BEIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHA.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKIEHUS HAWIY4IIEro pELICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a49aX.

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



HaxomuTe mepBooOpa3Hble dJIEMEHTApHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAI
o ¢popmyine Hotorona—JleiOuuna.

Pemate mpuknagHbie 3aa4yd, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIH3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHOK€ecTBa pallHOHAIBHBIX U
1 eMCTBUTENbHBIX UKces. PalinoHanbHbIE 14 1 bubmiorexa HOK
s At https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [IOK
oKa3arejieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—OW CTETEHH. 13 1 bubnuoreka [IOK
HppannonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1 bubmorera [IOK
p puHt- 1P P https://m.edsoo.ru/1568aba3
yYpaBHEHUSA
5 IlocnenoBaTeIbHOCTH U MPOrPECCUU 5 bubmorera [JOK
s poTP https://m.edsoo.ru/1568aba3
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 | bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/1568aba3
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0




11 KVIACC

KoanyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabuble | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTENIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 brommorexa [TOK
YHIIHA. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuyeckas KITHSI.
2 .HOl“apI/IiMI/IT-IeCKI/Ie (by:BHeHI/IH u 12 bubnmorexa [JOK
P yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpudeckne KITUW U UX
3 r pa(bmm T iFOHOMeTq)P?‘TCCIII(I/IC 9 1 bubamorexa LOK
p P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1 hitps://m.edsoo.rw/f1 1cdatd
bu6mmoreka [JOK
> VHTerpai i ero npuMeHeHHA ? https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
6 C i 12 1
HCTEMbL YPABHCHIH https://m.edsoo.ru/f11c4afd
bubmuoreka [JOK
7 H 6
ATYPATILHBIC M HEIRIC HHC/Ta https://m.edsoo.ru/f11c4afd
g [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 ’ bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJJACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBanus
pe3yJibTara
1 Yucna v BBIYKCICHUS
. OnepupoBaTh MOHATHSMH: paliOHAIbHOE M JEHCTBUTEIBHOE YHCIIO,
. OOBIKHOBEHHAs U JIECSATHYHAs APOOb, TPOLEHTHI
- Boimonuate  apudmernyeckue omepaldd € PAalMOHAIBHBIMH U
' JNeUCTBUTENbHBIMH YHCIAMU
13 BoimonHaTe  mpuOMMOKEHHBIE — BBIUMCICHHS,  HUCIOJB3YyS  IpaBHIIa
' OKpPYTJICHUS, Ie]aTh IPUKAJIKY U OLICHKY PE3yJIbTaTa BEIYACICHAN
OnepupoBaTh NOHATUAMU: CTENEHb C LENBIM I0KA3aTeIeM, CTaHIAPTHAsS
» (dopma 3anucH IEHCTBUTENBHOIO YMCIIA, KOPEHb HAaTYpalbHOM CTENEHHU;
' UCIOJb30BaTh MOAXOIAILYIO (POPMY 3amucu IeHCTBUTEIbHBIX YUCEI AT
pelIeHNs IPAaKTUYECKUX 3a7ad U IIPEICTABJICHUS JAHHBIX
OnepupoBaTh MOHATUSAMH: CUHYC, KOCHHYC M TaHI'€HC IIPOU3BOJIBHOIO
1.5 yIila; MCIO0JIb30BaTh 3allUCh IPOM3BOJBHOIO yIria uepe3 oOpaTHbIE
TPUTOHOMETpUYECKHE (PYHKLIUU
2 YpaBHEHMS U HEPAaBEHCTBA
OnepupoBaTh NOHATUAMU: TOKIECTBO, yPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 panyoHalbHOE, UPpaLMOHAIbHOE YpaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHHE
55 BeimonHATe 1mpeoOpa3oBaHUS TPUTOHOMETPHUUECKMX BBIPAKEHUH U
' pelaTs TPUrOHOMETPUYECKUE YPABHEHHUS
BoInonHATh MpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPALMOHAIBHBIX
2.3 BBIDOKEHUII M peElIaTh OCHOBHBIE THIIBI LIEIBIX, PAlUOHAIBHBIX H
MppalMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB
4 IIpumeHATh ypaBHEHUS M HEPABEHCTBA JJISl PELICHUS MaTeMaTHYECKHX

3ala4 U 3aa4 U3 pa3JIMIHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU




MonenupoBaTh pealibHbIC CHTYallUd Ha SI3BIKE alreOpbl, COCTABIATH

2.5 BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA 110 YCJIOBUIO 33[a4l, UCCIEA0BAThH
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara anreOpbl
3 OyHKIMH U TpapUKH
OnepupoBaTh MNOHATHUSAMH: (YHKIHUSA, CIOCOOBI 3amaHus (QyHKIHH,
3.1 o0nacTe oOmpeneneHusi W MHOXECTBO 3HAueHWH (QyHKIuMH, Tpapux
(GyHKIMY, B3aUMHO 00paTHBIE PYHKITHH
32 OnepupoBaTh MOHATHUSAMHM: UYETHOCTh U HEUYETHOCTh (PYHKLIHU, HYIH
' (YHKIMY, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelIEHUs] ypaBHEHUI
34 Crpoutrb u uwuTaTh TrpapuKud JMHEHHOW (YHKIUH, KBaJApaTUYHOMN
' (YHKIMY, CTETIEHHOW (QYHKIIUU C IIeJIBIM IT0Ka3aTelneM
Ucnonb3oBarh rpaguku (yHKIUE A8 HUCCIENOBAaHUS IPOIECCOB U
35 3aBUCHUMOCTEH MpH pEUIeHUH 337a4 U3 JPYrHMX y4eOHBIX MpPEeIMETOB U
' peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYJIaMHU 3aBHCHUMOCTH  MEXKIY
BEJIMYMHAMHU
4 Havana maTemaTnueckoro aHanusa
41 OnepupoBaTh MNOHATHSAMU: IOCIENOBATEIBHOCTh, apudMeTHuecKas u
' reoMeTpUYEecKasi IPOrpeccuu
OnepupoBaTh MNOHATHAMU: OECKOHEYHO YOBIBAIOLIAs IeOMeTpuYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO yOBIBAIOIICH T'€OMETPUUYECKOU
IIporpeccun
4.3 3ajaBaTh OCIEI0BATEIbHOCTH Pa3IMYHBIMU CIIOCOOAMU
44 Hcnonp3oBaTh CBOMCTBAa IOCIEIOBATEIBHOCTEM M IMPOrpeccHil Juis
' pelIeHMs] peabHbIX 3aay MPUKIAJHOIO XapakTepa
5 MHoecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALIUH Ha/l MHOXKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaTr s OIMCAHHUSA
5.2 pEaNbHBIX TPOLECCOB W SBJICHWH, NPH PEIIEHUM 3aJad M3 JIpYrux
y4EOHBIX MPEIMETOB
53 OnepupoBaTb  NOHATUAMHU:  OINpPEAEICHHE, TEOPEMA,  CIEACTBHE,

J0Ka3aTCJIbCTBO

11 KJIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM

NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpelHero o01mero 00pasoBaHus
pe3yJbTaTra
1 Yucna v BBIYKCICHUS
OnepupoBaTh MOHATUSAMU: HATypallbHOE, II€JI0O€ YHUCIIO; MCIOJb30BaTh
1.1 IPU3HAKU JEIMMOCTH LIEJBbIX YHCEN, Pa3JIOKEHUE 4YuciIa Ha MPOCThIe
MHO>KUTENH JUIsl pellieHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHATILHBIM [T0OKa3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: JorapudMm  ymucha, JECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(pMBI
2 VYpaBHEHHS U HEPABEHCTBA
[IpumeHsTh cBOWCTBAa CTENEHU JUId MpPeoOpa3oBaHUs BBIPAXKEHUH,
2.1 OTIepUpPOBATh MOHATHSAMH: TOKa3aTEJIbHOE ypaBHEHUE W HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BoinonHATe mpeoOpa3oBaHus BBIPAKEHHUH, COAEpKalllUX JIOrapu(Mbl;
2.2 OTIEpUPOBAThH MOHATHIMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 HaxonuTe pelenuss npocTeHmX TPUrOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh TMOHSATUAMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH © €€
2.4 pELIEeHHE; UCIOJb30BaTh CUCTEMY JIMHEHHBIX YPABHECHHUM ISl PEIICHUS
IPaKTUYECKUX 3a]a4
) s Haxomute  pemieHuss OPOCTEUIIMX CHCTEM UM COBOKYIHOCTEM
' palrOHANbHBIX YPABHEHHUI U HEPABEHCTB
MonenupoBaTh peaibHbIE CHTYAaIlMM Ha S3bIKE aireOpbl, COCTABIATH
Y BBIPQ)XCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 33/1a4H,
' UCCJEeIOBaTh IOCTPOEHHbIE MOJEIM C UCIOJIb30BAaHUEM ammnapara
anreopsl
3 OyHKIMH U TpapUKH
OmnepupoBaTh MOHATHAMHU: THepHOAMYECKas (YHKIMS, MPOMEXKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (hyHKLUH, HauOojbliee U
' HavMeHblIee 3HaueHUs] (PyHKIMU Ha MPOMEXYTKE; UCHOIb30BaTh UX JUIA
uccneoBanus GyHKINH, 3a1aHHON rpadrKoM
32 OmnepupoBaTh MOHATUAMU: T'padHUKH MMOKa3aTeIbHOH, Iorapu(MUIECKOH 1

TPUTOHOMETPUYECKUX (DYyHKIMH; H300pakaTb WX Ha KOOPAMHATHOM




IIJIOCKOCTH Y MCIIOJIB30BATh JUIsl PELICHUs YPABHEHUN U HEPABEHCTB

N300paxxaTp Ha KOOPAMHATHOW IUIOCKOCTH TpapuKH JTHHEHHBIX

3.3 YPAaBHEHUN M HCIOJIb30BATh HUX JJISl PELIEHUs] CUCTEMBbl JIMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBate rpaduku (YyHKIMN 1T WCCIEAOBAaHHS IPOIECCOB H
' 3aBUCUMOCTEHN U3 APYruX YyU4eOHbIX TUCHUILUIMH
4 Hauana matemaTnyeckoro aHanusa
OnepupoBaTh TOHSATHUSMU: HEMpephiBHAS (QYHKIMS, TPOU3BOIHAS
4.1 (YHKIMM; HCIOJIb30BATh TE€OMETPUYECKUN U (PU3UYECKHI CMBICIT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
12 Haxomuth  mpou3BOAHBIE  DJIEMEHTapHBIX  (PYHKIUH,  BBIYUCISTH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BEICHUS, YACTHOTO (DYyHKITHI
Hcnons30BaTh TMPOW3BOAHYIO IS HMCCIEIOBaHUS  (PYHKIMH  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl HCCIAEAOBAHUS K
MOCTPOECHUIO TPapuKOB
14 Hcnonp30BaTh NpOM3BOIHYIO AJI HAXOXKACHHS HAWIYYIIErO PEIICHUS B
' MPUKIIAHBIX, B TOM YHCJIE€ COLMAIIBHO-9KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh MNOHATHUAMHU: TepBoOOpa3Hasi W HWHTErpajig; IOHMMAaTh
' TEOMETPUYCCKUIN ¥ (PU3MUECKHI CMBICT HHTETpajia
16 Haxomuts mepBooOpaszHble dlIEMEHTapHbIX  (PYHKUMN, BBIYUCIATH
' uHTerpai mo dpopmyne Herorona — JleliOnuma
47 Pewrate npukiiagHeie 3a1a4u, B TOM YUCIIE COLUATIBHO-3KOHOMHYECKOTO

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




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIUKCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBbIE U JECSATHYHBIE JIpOOHM, TPOLIEHTHI,
OECKOHEUYHBbIE  MEepUOJUYEecKHe  Ipodu.  ApudpMmeTHueckue  Oomepauud ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHil. [Ipumenenue
npobeil ¥ MPOIEHTOB JUIsl pelIeHUs] MPUKIAIHBIX 3a7ad W3 Pa3IMYHBIX OTpacien
3HaHUM U PEATBHOM )KU3HU
JevictBuTenbHble  4yMcia.  PalyoHanbHblE W HpPpAlMOHAIBHBIE  YHCTA.
1.2 Apudmernueckue ormnepanuu ¢ JEHCTBUTENbHBIMU uuciaMu. [IpuOmmkEéHHbIE
BBIYMCIIEHUS, IPABWIIA OKPYTJIEHUS, IPUKUJIKA U OLICHKA PE3YJIbTATA BBIUNCICHUI
Crenenp ¢ menbiM mokazateneMm. CraHmapTHas ¢opma 3amucu JCHCTBUTEIHLHOTO
1.3 yucna. Mcnons3oBanue noaxonsmend (Gopmbl 3amuicu JEHCTBUTEIBHBIX YUCET IS
penieHus MpakTUYECKHUX 33/1a4 U IPEICTABICHUS TaHHBIX
14 ApubMeTnuecknii KOpeHb HATypaJIbHOW cTemneHH. JlelcTBUs ¢ apupMETHISCKUMU
' KOPHSIMHM HATYPAJIbHOW CTENEHU
T CHuHyC, KOCMHYC M TaHIE€HC YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHUS 1 HEPAaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TIPe0OpPa30BaAHUS
55 [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BbIPAKEHUH. OcHOBHbIE
' TPUTOHOMETpHUUYECKUE (OPMYIIBI
)3 VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' UHTEPBAJIOB
24 Perienue nenbix U ApoOHO-pAIMOHANBHBIX YPaBHEHHUH U HEpaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMETpUYECKUX YpaBHEHHUM
57 [IpumeHeHne ypaBHEHMI 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
' byHKITIHI
32 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkouu. Hymum ¢yHkuum.
' [TpoMexyTku 3HAKOTIOCTOSIHCTBA. YUETHBIC U HEUETHBIC (DYHKITHH
33 Crenennasi (yHKUIUS C HATypaJbHBIM W IIeNBIM ToKaszarenem. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpauK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuueckasi OKpyXHOCTb, ONPEEIEHUE TPUTOHOMETPUUECKUX (PYHKIIMM
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHaausa
1 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MoOcienoBaTelnbHOCTEl. MOHOTOHHBIE
' MOCJIEI0BATEILHOCTH
Apudmernueckas u reomeTpuyeckas mporpeccud. beckoHeuHo yObIBaromas
40 reomeTpuueckas mporpeccusi. CymmMa OECKOHEUHO YOBIBAIOIICH T'€OMETPUUYECKOU
' nporpeccun. @opmyna CIOXHBIX MNPOIEHTOB. lcrnosb30BaHue Mporpeccuu s
pelIeHUs pealIbHbIX 3aJau MPUKIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoOKecTBO, omnepanud Haja MHOXKecTBamH. Jluarpammelr Oiniepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO armapara JUisi OMHCAHHs peabHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COJEePKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Hatypanbnbie u nensie yrcna. [IpusHaku 1e1MMOCTH EeNbIX YHCes
1.2 Crenenb C palMOHaJIbHBIM MOKa3arenaeM. CBOKCTBA CTENIEHU
1.3 Jlorapudm yucna. JlecaTnynbie U HaATypaIbHbIE JOTAPUDMBI
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBanme BEIpaKEHUH, coAepKaIIUX JTorapudmbl
59 [IpeoOpazoBanme BEIpaKEHUH, COAEPIKAIIUX CTENIEHH C PAIIMOHAIBHBIM
' MOoKa3aTeleM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 IToka3arenbHble ypaBHEHUSI U HEPAaBEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA
06 Cucrembl JUHEHHBIX ypaBHEHHU. Pelienwe mNpuKIagHbIX 3a7a4 € [OMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTeEMaTUYECKUX 3aja4
' U 3aJ1a4 U3 pa3IyHbIX 00JacTell HayKy U peabHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoanueckune @yHkuuu. IIpoMexyTku MOHOTOHHOCTH (YHKLHUU.
3.1 Makcumymbl U MUHUMYMBI (GyHKiuu. HawuGosbliee um HauMeHbllee 3HaYeHHE
(YHKIMY Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
33 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
3.4 Wcnonb3oBanue rpadukoB GpyHKIUI 1715 pelieHus] ypaBHEHUN U JTMHEWHBIX CUCTEM
Hcnons3oBanue rpagukoB (yHKUMH [Is1  MCCIEJOBAHUSA  IPOLIECCOB U
3.5 3aBHCHUMOCTEH, KOTOpblE€ BO3HMKAIOT IPU PEIIEHUM 3a7ad W3 JAPYTUX Y4EOHBIX
NPEIMETOB U PeAIbHOM )KU3HU
4 Hagana maTemaTnueckoro aHaimsa
4.1 HenpepsiBabie pyHKIIIH. METOT HHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonas pynkuun. ['eomeTprueckuii 1 GU3MUECKUA CMBICI POU3BOTHOM
43 IIpousBoaHble 31neMeHTapHbIX (yHKUMNA. DOpMyNnbl HAXOXKIEHHS IPOU3BOIHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (YHKLUI
[IpuMeHeHre mNPOU3BOAHON K MCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTb M
4.4 sKcTpeMyMbl. HaxosxaeHne HauOoJbLIero ¥ HauMEHbUIEro 3HaueHUs (QyHKIMM Ha
OTpe3Ke
[IpumeHeHre Npou3BOAHOM [UIsl HAX0XKIEHUS HAWTYYILIEro pelIeH!s B IPUKIIaJIHbIX
4.5 3ajavax, s ONpeleNieHHs CKOPOCTH THpoliecca, 3aJaHHOro (GopMynaoi wiu
rpapukom
4.6 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuil u Gpusnyeckuii cMpici. Beruncnenue uHTerpaia mno

¢dopmyne Hetorona — Jleiibuuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

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

Brnanenne meromamMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a7ad;
ymeHue GopMyIupoOBaTh M OINEPUPOBATh TOHATUSIMH: OIPEJCICHHE,
akcuoma, Teopema, CIEACTBHE, CBOWCTBO, MPHU3HAK, J10Ka3aTelIbCTBO,
paBHOCUIIbHBIE (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (OPMYIUPOBATH
00paTHOE W TPOTUBOIOJIOKHOE YTBEP)KIEHUE, MPUBOJIUTH MPHUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJI MaTEeMaTU4YeCKOW WHIYKITUH;
MPOBOJUTHh  JIOKA3aTENbHBIE PACCYKIEHUS TIPH pEIICHUH  3ajad,
1 OLICHUBATh  JIOTMYECKYID  MPAaBUIBHOCTh  PACCYKICHUH; yMEHHUE
OTIEpUPOBATh MOHATUSAMHU: MHOKECTBO, MOJAMHOXECTBO, ONEPALUU HaJ
MHO>X€CTBAMU; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar Ui ONMUCaHUs peajlbHbIX MPOIECCOB U SBJICHUHN U MPHU PEeUICHUH
3aja4, B TOM 4YHCIE U3 JAPYrux Y4eOHbIX MpEIMETOB; YyMEHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, MUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb W OIUCHIBaTh TIpadbl pa3InYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaThb Fpa(bbl IIpyu pCIICHUH 3aJa4

VYmenune OIICpHUPOBATH IMNOHATHAMHU: HATypaJlbHOE YHCJIO, LCJIO€ 4YHCIIO,
CTCIICHb C LECJIbIM ITOKA3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb
C panroHaJIbHbBIM IIOKa3aTcClJIEM, CTCIICHb C HeﬁCTBHTeHLHLIM
IIOKAa3aTcCJiICM, J'IOFapI/I(bM quciia, CHUHYC, KOCMHYC W  TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK 110 MOAYJI, PpalflMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucClio, MHOXCECTBa HAaTypaJbHBIX, O CIbIX,
2 padOHAJIbHBIX, JEHCTBUTEIIbHBIX YUCCII, YMCHUC  HCIIOJIb30BATH
IMPU3HAKU JOCIINMMOCTH, HaVMEHBIINH O6IJ.[I/II71 ACINUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUHN 3aJia4; 3HAKOMCTBO C
pa3JInIYHbIMU INO3MIMHOHHBIMHA CHUCTCEMaMU CUHCJICHHA, YMCHHC
BBHINIOJIHATh BBIYMCICHHE 3HAUCHUU M npeo6pa30BaHH$1 BLIpa)I(CHHf/'I (¢{¢]
CTCIICHAMHU H J'IOI“apI/I(I)MaMI/I, HpCO6p8.30BaHI/ISI ,Z[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMMOHATHUAMH: IMOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas IIPOTpeECCHsl,
OecKkOHEYHO yOBbIBAlOIIash TIEOMETpUYEcKas MpPOrpeccus; yMEHHE
3a/1aBaTh MOCJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpUPOBATH MOHATHAMHU: KOMILJIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYNb U apIyMEHT KOMIUIEKCHOTO
gyrcna, (¢GopMa 3amMcH  KOMIUIEKCHBIX uucenl  (reoMerpuyeckas,
TPUrOHOMETpUUYECKass MW  anreOpavueckas); yMeTb  IPOU3BOJUTH
apudmeTnyeckue NAEHCTBUS C KOMIUIEKCHBIMU YHUCIIAMM; HPHUBOJIUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
MNOHATHSAMM: MaTpuia 2x2 u  3x3, onpeaenuTenb MaTpPHUILIb,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlMOHAJbHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPHUYECKHE
YpaBHEHUS W HEPABEHCTBA, HUX CHUCTEMBbl; yMEHHE OIEepUPOBATH
MOHATHSMH: TOKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPABEHCTB, PaBHOCHUJIBHOCTH
ypaBHEHUH, HEpPaBEHCTB M CHUCTEM; YyMEHHE pelllaTh YpaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbI C TMOMOIIBIO PA3IMYHBIX MPUEMOB; peIlIaTh
yYpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSThH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHHUS MaTeMaTUYeCKUX

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

YMeHue onepupoBath MOHATUSAMU: (GYHKIUSA, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (PYHKUIHH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIHMH, HauOoJblliee U HaMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HempepbiBHAS (QYHKIINSI, aCHMITOTHI Tpaduka
(GbyHKIMY, IepBas U BTOpasi MPOU3BOAHAS (DYHKIIMU, TEOMETPUUYECKUN U
(u3nuecKkuil CMBICI TPOU3BOJAHON, MEepBOOOpa3Has, OIpeneIEHHbIN
UHTErpall; YMEHHE HaXOIUTh AaCHUMMOTOTHI rpaduka (QyHKIHH;, YMEHHE
BBIYUCIISITH  MPOU3BOJHBIE CYMMBbI, IPOU3BEACHMS, YacTHOIO U
KOMIO3UIMH (YHKIHMMA, HAXOIUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; yMEHHE HaXOIUTh MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA,
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO IS HCCIEAOBaHUS (YHKIIMIA,
HaXOJWTh HAuOOJBIINE M HAUMEHbIME 3HaueHUS (YHKIUI; CTPOUTH
rpaduky MHOTOWJIEHOB C HCIIOJIb30BAaHUEM amrmapaTa MaTeMaTHUeCKOTO
aHa/lM3a; TMPUMEHSATh TMPOU3BOAHYIO IS HAXOXKACHUS HAWIY4dIIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COUHAJIbHO-3KOHOMHUYCCKUX U




(u3nuecKkux 3aadax; HaXOJUTh TUIOMIAIU U 00BEMBI GUTYD C ITOMOIIIBIO
WHTErpana; MPUBOIUTh NMPUMEPhI MAaTEMATUYECKOTO MOJCIHPOBAHUS C

noMoIeio quddepeHInaIbHbIX YpaBHEHUN

YMenue omnepupoBaTh MOHATHSIMHU: rpaduk QyHKIUH, oOpaTHAs
GbyHKIMs, KOMOO3uIusl (YHKUWH, JUHEHHas (QyHKIHS, KBaapaTHIHAS
¢byHKIUS, paroHaIbHas GyHKLMS, CTENEHHAs byHKIMS,
TpUTrOHOMETpHYeckne  (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMM, TOKaszaTeiabHass U Jiorapupmuyeckas (QyHKIUU; YyMEHHE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUMH, BBIIOJHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIMH, HCTIONIB30BaTh TPpadUKU ISl U3yUYEHUs MIPOLIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUH 3a7ad U3 JIPYruX Y4eOHbIX IPEIMETOB U
3a/1a4 U3 peabHOM KU3HU; BhIpaxaTh (OpMynaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BATh CBOMCTBA M rpapuku GyHKUMH U1
pelleHns] ypaBHEHUN, HEPABEHCTB U 33Ja4 C MapaMeTpaMu; U300paxaThb
Ha KOOPJIMHATHOM IUIOCKOCTM MHOXECTBA pEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/ladll Pa3HbIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIPaBJICHUSI JIUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMbI IO YCIIOBUIO 3a/1ayM, HCCIEAO0BaTh MOJYYEHHOE pEIIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEITUPOBAThH
peayIbHbIE CHUTYaIlMM Ha SI3bIKE MATEeMaTHKH; COCTaBJISTh BBIPAXKCHHUS,
ypaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENU C UCIOJB30BaHUEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylibTat

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apuMeTnIeckoe, MeauaHa,
HauOoJplllee M  HAMMEHbIIEEe 3HAYeHUs, pa3Max, Jucrepcus,
CTaHJAPTHOE OTKJIOHEHHWE 4YHCIOBOIO Habopa; YMEHHME MW3BIIEKATh,
UHTEPIPETHPOBaTh HH(POPMAILNIO, TPEICTABICHHYI0 B TaOiauIax, Ha
aMarpammax, rpadukax, OTpaxarolryto CBOMCTBA peanbHbIX MPOLECCOB U
SBJICHUI; MPEICTABIATh HH(OPMALIMIO C TIOMOLIBIO TAONIHUI] U THArpaMM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHbIE HAOJIOAEHUS C IOMOIIBI0 JUarpamm

pacccuBaHuAa U JIMHENHOM perpeccnun




YMeHue onepupoBaTh IOHATHUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; yMEHHE BBIUYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHHEM TI'paUuecKuX METOJIOB; NPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, (OpMYITy MOIHON
BeposATHOCTH, popmyny bepHysin, komOuHaTOpHBIE (PAKTHI M (HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUI; YMEHHE OIepUpOBaTh
HOHATUSIMU:  CIydailHas BEJIUYMHA, pACIpPENEICHUE BEPOSITHOCTEMH,
MaTeMaTH4eCKOe OXKMJIaHUE, IUCIEPCHUs M CTaHJapTHOE OTKIOHEHHE
CllydallHOM BENWYMHBI, (YHKIUMU paclpelesieHus U IJIOTHOCTU
PaBHOMEPHOTO, IIOKA3aTCIIbBHOTO W HOPMAJIbHOTO  PACHpPENEICHUMN;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YYEHHBIX paclpeaeneHuil amns
pelleHus 3a1ad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOYHBIX HCCIIEIOBAaHUMN; YMEHHE MPUBOJUTH MPUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIUX YHCET B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMHU: COUETAaHUE, TEPECTAHOBKA,
YHUCIIO COYETaHWH, YHCIO MepecTaHoBOK; OuHOM HpioToHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHUS Ul PELICHU 3a1a4;
OLICHUBATh BEPOSTHOCTH pEabHBIX COOBITHIA; COCTAaBIIATH

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOMYUEHHBIN pPe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeJIMYMHA yIJa, IUIOCKUHA yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEUIMBAIOUIUECS TpsSMBIE,
apajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, Yroi
MEXIy MPSMBIMH, YrOJ MEXIY MNPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHUE MEXIY
OPSIMBIMHU, PACCTOSIHUE MEXY MIIOCKOCTSIMU; YMEHHE UCIOIB30BaTh MIPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTEeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX TOHITHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3aJa9n
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpBI, 00BEM (UTYPHI,
MHOTOT'pPaHHMK, MPABUJIBHBIH MHOTOTPAHHUK, CEYEHHE MHOTOIpaHHMKA,
KyO, mapamienenunen, npusMma, nupamuaa, (urypa U IMOBEPXHOCTh
BpallleHus, UIMHIpP, KOHYyC, map, chepa, miomans chepbl, IUIONaab
MOBEPXHOCTH MHHUPAMUJbI, NPU3MbI, KOHYCa, HWIMHApA, 00BEM Kyoa,

OpsAMOYT'OJIbHOTO MapaJuICiCruicia, mnupamMuabl, NPU3MbI, LHUIWHIpPA,




KOHYCa, 1l1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHUs KOHYCa M LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYCHUE 11apa, IIOCKOCTD,
Kacatomasicsi 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 T€OMETPUUYECKHX (UTYP, CAaMOCTOSTEIHHO
(hopMyIHpOBATH OTPENEICHUS] H3Yy9aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3BI
O CBOICTBax W NMpPHU3HAKaX F€OMETPUYECKHUX (PUryp, 0OOCHOBBIBATH WUJIU
OmnpoBepraTh HX; yMEHHE MPOBOAMUTH Kilaccuukanuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTEIbHBIE

MOCTPOCHUS

11

VYMmenne ONICpUpOBaAThH IIOHATUAMMU. JIBHUKCHUC B IMPOCTPAHCTBCE,
MapajuIeNIbHBIN MePeHOC, CHMMETpPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue TMOA00Us, M0J00HBIE (GUIYpbl; yMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpBI, B TOM YHCJIE B MPHUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE;, HUCIOJIb30BaTh TI'€COMCTPUUYCCKUE OTHOIICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BETWYHMHBI (IJIMHA,
yroj, IUiomaas, o0bEM) MpU pelIeHWH 3a7a4 U3 APYTHX y4eOHBIX
MPEeIMETOB U U3 pealbHOMN KU3HU; YMEHHE BBIYUCISATH T€OMETPUUYECKUE
BEJIMYWHBI (JUTMHA, YTOJ, TUIOIIaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
UCIIOJIb3YSl M3YYEeHHbIE (OPMYNIBI U METOJbl, B TOM 4YHCIE: IUIOAdb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBL, KOHYCA, WIMHAPA, IIOWAaAb chepbl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajulesienuiesa, MUpaMHIbl, MPU3MBL,
WIMHApA, KOHYycCa, IIapa; yMEHHE HaxOIUTh OTHOILIEHHE OOBEMOB

1o I00HBIX PuUryp
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YMeHue ONICpUPOBATH NMOHATUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCEKTOpP4, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BECACHUC, YI'OJI MCKIAY
BCKTOpPaMHU; YMCHUC HCII0JIb30BATh BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ METOI
L pCHICHUSA TCEOMCTPUYUCCKHUX 3aJa4 W 3a4a4d JpYrux y‘{e6HLIX

MpeaAMETOB
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YMmenue BLI6I/IpaTI> NOAXOAAIIMKA METOJ A peuiCHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B MH3YUCHUH MPUPOJHBIX U
O6IJ.ICCTBCHHLIX npoueccoB U HBHCHHﬁ; YMCHHC  pacCIlO3HAaBaTb

NOpOsABJIICHUC 3aKOHOB MAaTECMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIAUTH




OpUMEPbl  MATCMATHUYCCKUX

MAaTeMaTU4EeCKOU HAyKH

OTKPBITUM  POCCUHCKOU

u

MHUPOBOU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE
. Pammonaneupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE ApOOHM, TMPOIICHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypaJbHOW CTeneHu. JeHcTBus ¢ apupMeTHYeCKUMHU
' KOpHSIMH HATYpaJIbHOW CTETIeHU
14 Crenens ¢ nensiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MoKkazareneMm. CBoiCTBa
' CTETeHU
Ls CuHyc, KOCHMHYC M TaHI'€HC 4YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIE JOTapUPMBbI
JlefictButenbHble  4uciaa. ApupMETHYECKHE Omepalud C JACHCTBUTEIbLHBIMHU
1.7 yrcnamu. [IpubnxéHHble BRIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeoOpazoBanue BeIpaKeHUH
1.9 KomnunekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 [enbie u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpHULIb
3 OyHKIMH U TpapUKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk dysxmum. B3zaumHo oOpaTHbIE

> ¢ynkuuu. Yérneie u Heu€étHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHuss W MHOXKeCTBO 3HaueHWd ¢yHkumu. Hymn ¢dysxmmm.
32 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcuMymbl 1 MHHUMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 CreneHHasi (yHKUMS C HaTypaJbHBIM M IIETBIM TOKa3areneM. EE cBoiicTBa
' rpaduk. CoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKIINU, UX CBOMCTBA U IPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, X CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcuMnrorel rpapukoB ¢yHkumid. CoiicTBa  (QYHKIMIA,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocineqoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyia ClI0XKHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHMA
[IpuMeHeHre TNPOM3BOTHOW K HCCIEAOBaHWIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 skcTpeMyMmbl. HaxoskieHne HanOobIIero U HaUMEHBIIIETO 3HaueHUs (QYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEpXHOCTH BpalCHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

1. YueOHuku: mo anreObpe W HayajliaM MaTemaTudeckoro aHaimmsa it 10 u 11
KJIACCOB.

2. ITocoOust 1 MOATOTOBKH K TOCYAAPCTBEHHOM aTTECTAIlMK 10 MAaTEeMaTHKE 32 KypC
CpeAaHEN MIKOJIBI.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. HopmatuBHbie nokymeHThl: DenepanbHas paboyasi mporpamma CpeIHero OOIIero
00pa3zoBaHus IO MAaTEMAaTHKE.

2. VYuebuuku: mo anreOpe MW HadajaM MareMaruueckoro a”ammza miast 10 u 11
KJIaCCOB.

3. TlocoOwus myist MOATOTOBKH K TOCYJApPCTBEHHON aTTECTAIlMH 110 MaTEMATHKE 3a KypC
CpeaHEN MIKOJIBI.

4. HayuHas, Hay4HO-TIONYJISIpHAs, NCTOPUYECKas JIUTEpaTypa.

5. CnpaBoyHble TOCOOHS (PHIMKIONEANU, CIOBApHU, CIPABOYHUKU [0 MaTeMaTHKE U
T.IL.).

6. Metonuueckue nocoOus i yUUTENs.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

1. www.edu.ru (caiit MOuH P®).

2. www.school.edu.ru (Poccutickuii 00meodpazoBaTenbHbIN TOPTaAN).

3. www.pedsovet.org (Bcepoccuiickuii TaTepHeT-nieacoser)

4. www.fipi.ru (caiit @eaepaabHOTO HHCTUTYTA MEIArOTMUSCKUX U3MEPECHHI).

5. www.math.ru (MHTEepHET-TIOIZIEPIKKA YIUTENCH MAaTEMATHKH ).

6. www.mccme.ru (callT MOCKOBCKOTO IIEHTpa HENPEPHIBHOTO MaTeMaTHYECKOTO

oOpaszoBaHus).

WWW.it-n.ru (ceTb TBOPYECKUX YUHUTEIICH )

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

9. http:// mat.1september.ru (caiiT razetsl «MaremaTuka)

10. http:// festival.1september.ru (pectuBans nenaroruueckux uaeit « OTKPHITBHINA YPOK»
(«ITepBoe ceHTAOPs»)).

11. www.eidos.ru/ gournal/content.htm (MuTepHeT - xypHan «Diaocy).

12. www.exponenta.ru (0Opa3oBaTebHbI MATEMATHYCCKUN CAMT).

13. kvant.mccme.ru (35eKTpOHHas BepcHsl xypHana «KBaHT».

14. www.math.ru/lib (smekTpoHHas mMareMaTudeckas OMOITHUOTEKA).

15. http:/school.collection.informika.ru (enuHast kosekus 1H(POBLIX 00pa30BaTEIbHBIX
pecypcoB).

16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccsl).

17. http://teacher.fio.ru (megarornueckast Mactepckasi, ypoku B lHTepHeTe u apyroe).

18. www.uic.ssu.samara.ru (ImyreBoauTenb «B Mupe HayKu» sl IIKOJIbHUKOB).

19. http://mega.km.ru (Merasunuknonenust Kupuina u Medboaus).

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

21. http://www.rubricon.ru, http://www.encyclopedia.ru (caif'Tbl « JHIMKIIOTIE I )
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