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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma y4eOHOTO Kypca «AnreOpa ¥ Hayala MaTeMaTH4ecKOro aHajin3ay 0a30BOTO
ypoBHs it oOydaromuxcs 10 —11 kmaccoB pa3padborana Ha ocHOBe DeepaibHOTO TOCYIaPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa CpeaHero oOmiero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, NPEABABISEMBIX K MaTEeMaTHYECKOMY OOpa3OBaHHIO, M TPAAULUNA POCCHICKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIICUYMBAST OBJIAJICHHE KIIFOUEBBIMH KOMIICTCHITUSMH,
COCTaBJAIOIIMMH  OCHOBY JJId CaMOpa3BUTUA W  HCIIPCPLIBHOTO O6pa3OBaHI/I$[, ICJIIOCTHOCTDh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O M MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTH 06yqa}0m1/1xcsl.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaima MaTeMaTH4eCKOTO aHau3ay SIBJISIETCS OJTHUM U3 HamOoJiee 3HaYUMBIX
B MMPOTpaMMe CTapIIeH MIKOJbI, TOCKOJIbKY, C OJIHOM CTOPOHBI, OH 00€CIeUYnBAET UHCTPYMEHTAIBHYIO
0a3y 11l U3YUYEeHUs BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYrOi CTOPOHBI, (GOPMHUPYET JIOTHUUECKOE
1 abCTpaKTHOE MBIIIUICHUE yUYallluXCs Ha YPOBHE, HEOOXOAUMOM JIJIsi OCBOCHHUS KypCcOB MH(MOPMATHKH,
00I11eCTBO3HAHUS, HCTOPHM, CIIOBECHOCTH. B paMkax maHHOTO Kypca ydamiuecs OBJIaJCBaOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKd, KoTopas (OpMYIHpPYET CBOM JIOCTHIKEHUS B
MareMaTudeckou gopme.

Kypc anreOpel m Hawanm MaTeMaTHYECKOTO aHalM3a 3aKJIaJIbIBa€T OCHOBY IS YCIEUTHOTO
OBJIQJICHUS 3aKOHAMH (DU3HWKH, XMMHUHU, OMOJIOTHUH, TOHUMAHUS OCHOBHBIX TEHICHIIMA SKOHOMHKH W
0OIIIeCTBEHHON JKU3HH, TO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IMHU(PPOBBHIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIOIh30BaTh MX B TOBCEIHEBHOW >KM3HU. B TOoXe BpeMs OBIaJieHHE
aOCTpakTHBIMH M JIOTUYECKHM CTPOTMMH MaTeMAaTUYECKUMHU KOHCTPYKIUSMH pa3BUBAaET yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTMHHOCTH YTBEPXKACHHUS, HCIOJB30BaTh 00O0OIIEHHE U
KOHKpETH3all1Io, a0CTparupoBaHue U aHAJIOTHIO, POPMUPYET KpEaTUBHOE U KPUTUYECKOE MBIIIJICHHE.
B xome wu3yueHus anreOpbl W Hayal MaTeMaTHYeCKOro aHajiu3a B CTaplieil IIKoJie yyalluecs
MOJIy4alOT HOBBIM  OMNBIT  pElIEHUS TNPUKIAJHBIX 33734, CaMOCTOSTEIBHOIO  MOCTPOCHUS
MaTeMaTHYECKUX MOJIENIeH pealbHbIX CUTYalluil M HHTEPIPETALUHU OTYyYCHHBIX PEIICHUN, 3HAKOMATCS
C MpUMepaMu MaTeMaTUYEeCKUX 3aKOHOMEPHOCTEH B MPUPO/JIE, HAYKE U B UCKYCCTBE, C BBIAAIOIIUMHUCS
MaTeMaTUYEeCKUMH OTKPBITUSIMU U UX aBTOpaMH.

Kypc ob6nagaer 3Ha4MTENbHBIM BOCHHUTATEIbHBIM MOTEHIMAIIOM, KOTOPBIM peamu3yercs Kak
yepe3 ydeOHbII MaTepHal, CocoOCTBYIONIHNH (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3
cnenupuKky  y4eOHON  JesaTenbHOCTH,  TpeOyrollel  CaMOCTOATEIbHOCTH,  aKKypaTHOCTH,
MPOJIOJKUTENFHOM KOHIIEHTPALMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocnoBe Meromuku oOyueHuss anredpe M HayalaM MaTeMaTHYeCKOTO aHallu3a JIKUT
JeSITeNbHOCTHBIN MPUHIUI O0y4YeHHUS.

Crpykrypa Kypca «Anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHalHM3ay» BKIIOUAET CIEAYIOLIUe
COoJIepKaTeIbHO-METOIMUECKe TUHUU: «HKcna 1 BeIYUCIeHusD», « ODYHKIUU U rpadukm», «YpaBHEHUS
u HepaBeHCTBa», «Hauana mMaremarnueckoro asanuza», «MHOXecTBa U JIOTHKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOIUYECKHUE JIMHUM WU3YYaloTCs Ha MPOTSHKEHUHU ABYX JIET OOydeHHs] B cTapiiei
IIKOJIE, €CTECTBEHHO JIOMOJIHSA IPYT Ipyra U MOCTENEHHO HACHIIAsICh HOBBIMUA TEMaMU U pa3eiaMHu.
JlaHHBIN Kypc SIBJSIETCS MHTETPATUBHBIM, MOCKOJIBbKY OOBEIMHSET B ce0e coJlep’KaHHue HECKOIbKUX
MaTeMaTHYeCKUX AUCHUIUINH: anredpa, TPUTOHOMETPHsI, MaTeMaTHYECKUI aHaIN3, TEOPUS MHOYKECTB
u ap. [To mepe Toro kak ydJamiuecs OBJIJeBaIOT BCE OoJiee MUPOKUM MaTEeMaTHUYECKUM almnapaToM, y
HUX TIOCITIEI0BATENBHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH MAaTEMATHUECKYIO0 MOJIENb
pealbHOM CUTyalluu, MPUMEHSITh 3HAHUS, MTOJIyYEHHBIE B Kypce «Airedpa u Havyajia MaTeMaTHIeCKOTO
aHanM3a», JUIA pPEUIeHUS CaMOCTOSITENBHO CHOPMYIHPOBAHHON MaTeMaTHYeCKON 3aJadyu, a 3aTeM
WHTEPIPETUPOBATh MOJY4YeHHBINM pe3ynapTaT. ConepkarenbHO-MeToAnueckas JuHus «Yucna u
BBIYHCIICHUS 3aBepiiaeT GOpMUPOBAHNE HABBIKOB HCIIOJH30BAHMSI IEHCTBUTENBHBIX YHCE, KOTOPOE
OBLIO HAYAaTO B OCHOBHOM IIKOJIE.
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B crapmeii mikone ocoboe BHUMaHME yAENSIeTCS (POPMHUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOMIKX B ceOs MCIOJIB30BaHUE PA3TUYHBIX (OPM 3aMUCH JEHCTBUTEIHLHOTO YHMCIA,
YMEHUE pAlMOHAIBHO BBINOJHATh JCUCTBUS C HHUMH, JCJIaTh IPUKUIKY, OLICHMBATb pe3yJbTar.
OOy4Jaromuecs: MOJy4ar0T HABBIKH MPUOIMKEHHBIX BHIYMCICHUH, BBIIOJIHEHUS JCHUCTBHUIA C YUCIIAMH,
3allMCAaHHBIMM B CTaHAAPTHOW (opMe, HCIOIB30BAaHUSA MAaTEMaTHYECKHX KOHCTAHT, OIICHUBAHHS
YUCJIOBBIX BBIPAKEHUU.

JIunus «YpaBHEHMSI U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUU BCEro 0OydeHus B crapluei
LIKOJIE, MOCKOJIBKY B KAaXKJIOM paszelie IpOorpaMMbl IPELYCMOTPEHO PEIIEHHE COOTBETCTBYIOIIHMX
3agad. OOywaromuecs: OBJAJICBAIOT PA3IUMYHBIMH METOJAMH PEUICHHS IIeJbIX, PalUOHAIBHBIX,
UppalMOHAJIbHBIX, TOKA3aTeJIbHBIX, JIOTAPU(PMUYECKMX UM TPUTOHOMETPHUUECKUX YpPaBHEHM,
HEPaBEHCTB W HMX CHUCTEeM. [loylydeHHBIE YMEHUS HCIOJB3YIOTCS TPU HCCIEAOBaHWUU (DYHKIHH C
MIOMOIIBI0 TPOU3BOJIHOM, pEelIeHUH NPUKIAJAHBIX 3a/ad W 3a/Jad Ha Hax0XJAEeHHWE HauOOJbIIMX U
HaUMEHBIIMX 3HaueHWW QyHkuuu. JlaHHasg cozaep:kaTenpHas JIMHUS BKJIIOYAaeT B ce0s Takke
(hopMHpOBaHHE YMEHHI BBIOJIHATH pacuéThl O GopmynaM, IpeoOpa3oBaHus LEIbIX, PALIMOHAIBHBIX,
MPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAK)KE BBIPAKEHUH, COACPKAIINX CTEIIEHU U
norapu@msl. brarogapsa usydenuro aiaredpanyeckoro Marepuasga MpOUCXOAUT JalbHEWIee pa3BUTHE
AITOPUTMUYECKOTO M aOCTPAKTHOTO MBITIUICHUS ydaluxcsi, (OPMUPYIOTCSI HAaBBIKH JIETyKTHBHBIX
paccyxaeHui, paboThl ¢ CHMBOJIBHBIMU (hOopMaMu, IPEICTaBICHNS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN
B BUJIE PAaBEHCTB M HepaBeHCTB. Airebpa mpemiaraeT 3((eKTHuBHbIE MHCTPYMEHTHI ISl pElIeHUs
MMPAKTHUYECKUX M E€CTECTBEHHO-HAYYHBIX 3aJa4, HarJSIAHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAyKH.

CopepxarenbHo-mMeToanueckas TuHUS «DyHKIUU U rpaduKu» TECHO MEperieTaeTcs ¢ ApyruMu
JMHUSMH Kypca, MTOCKOJIBKY B KAaKOM-TO CMBICJIE 33Ja€T MOCIEN0BATEIbHOCTh U3yUYEHUs Marepuaa.
N3yuenne cremeHHOW, TMOKa3aTeNbHOW, JOorapu(PMUYECKON M TPUTOHOMETPUUYECKHX (YHKIUH, HX
CBOMCTB U I'paMKOB, UCIOJIb30BaHNEe (DYHKIMI Ui pelieHns 3a4ay U3 APYrux y4eOHbIX MPEIMETOB U
peanbHOM KM3HU TECHO CBA3aHO KaK C MAaTEMATHYECKUM aHAJIM30M, TAK U C PEIICHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu sToM Oousiblloe BHUMaHUE yaAenseTcs (GOPMUPOBAHMIO YMEHHsI BBIpaXXaTh
dbopMynaMu 3aBUCHMOCTH MEXKJY Pa3IMYHBIMH BEJIMYMHAMH, HCCIENIOBATh IMOJTy4YeHHBbIE (DYHKIUH,
cTpouTh UX rpaduku. Martepuan 3TON cojep>KaTelbHON JIMHUU HAllelieH Ha pa3BUTHE YMEHUU U
HABBIKOB, TIO3BOJISIIOLIMX BbIPAKAaTh 3aBHUCUMOCTH MEXJy BEIUYMHAMHU B pa3Iu4HON (dopme:
aHAJIIMTUYEeCKOM, Tpaduyeckoii U  crnoBecHOil. Ero wu3ydeHwe cmnocoOCTBYeT  pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJICHHUS, CIIOCOOHOCTH K OO0OOIIEHHI0O M KOHKPETH3aIMH, HCIOJb30BaHUIO
aHaAJIOTUH.

ConepxarenbHass nuHud «Havama MareMaTuyeckoro aHanu3a» IMO3BOJISET CYIIECTBEHHO
pacIIupuTh KpPYr Kak MaTeMaTHUeCKHUX, TaK M MPUKIAJHBIX 3a/1ad, TOCTYINHBIX OOy4arouumcs, y
KOTOPBIX TOSBISETCS BO3MOXHOCTh HCCIEAOBATh U CTPOUTH TpaduKkud (QYHKUUN, OMpEeneisIThb UX
HauOOJbIINEe W HAUMEHbIIWE 3HAYEHMs], BBIUUCIATH IUIOmMaAn (Guryp u oObEMBI Tell, HaXOAUTh
CKOPOCTH U YCKOpEHHs mpoueccoB. JlaHHas colepKareiabHas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MIOCTPOCHUSI MAaTEMaTUUYECKUX MOJIEIECH pEeaIbHbIX CUTYalud, HAXOXKJIEHUS HAWIy4lIEro peuieHus B
MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-’KOHOMHUYECKUX, 3aJadyaxXx. 3JHAKOMCTBO C OCHOBaMu
MaTeMaTH4YeCKOTO aHajn3a CHOCOOCTBYET Ppa3BUTHIO a0CTPAKTHOIO, (OPMabHO-JIOTMUYECKOTO U
KpEaTUBHOTO MBINIJICHUS, (OPMUPOBAHUIO YMEHHI paclio3HaBaTh MPOSBIECHUS 3aKOHOB MaTeMaTHKHU B
Hayke, TeXHMKe U UcKyccTBe. OOyuaroniyecs y3HAIOT O BBIJAIOIIMXCS pe3yibTaTaX, MOJY4YEeHHBIX B
XO0JI€ Pa3BUTHUS MaTEMATUKH KaK HayKd, U UX aBTOpax.

ConepxxarenbHO-MeTOAMYECKass JIMHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM IOCBSILEHA
2JIEMEHTaM TEOPUHU MHOXKECTB. TE€OpPETUKO-MHOKECTBEHHBIE IIPEICTABICHUs IPOHU3BIBAIOT BECh KypC
IIKOJIBHOM MaTEeMaTHKH U MPeIaraloT Hanbojee YHUBEPCAbHBIN S3bIK, 00BEAUHSIIONINIA BCE pa3/Ieibl
MAaTEMATUKU U €€ MPUIIOKEHUN, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE JUCLUILIMHBI B €IUHOE
nenoe. Ilooromy BakHO JaTh BO3MOXKHOCTH LIKOJBHUKY IIOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKHU U UCIIOJIb30BaTh €ro IS BBIPAXKEHHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hayala MaTeMaTHYECKOTO aHAINW3a» TPUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTH4eCKOT0 MOICTHPOBAHUS, KOTOPHIE MPU3BAHBI CHOPMUPOBATH HABBIKU MIOCTPOSHUS MOJIENICH
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peaIbHbIX CUTyallUd, HCCIEIOBaHMsI OSTUX MOJEJIEH C TIOMOINbIO ammapara ainredpbl U
MaTeMaTHYECKOr0 aHalIM3a U MHTEPIPETAllMM [IOJyYEHHBIX pe3ylbTaToB. Takue 3ajjaHus BIUIETEHBI B
KKl M3 pa3/ieloB MpPOrpamMMbl, MOCKOJBKY BECh MaTepHall Kypca ILIMPOKO HCHOJIB3YyeTCs s
pelleHns NpUKIaaHbIX 3afad. [lpu peleHun peasbHbIX MPaKTUYECKHUX 3a7ad ydallluecs pa3BHUBAIOT
HaOJI01aTeIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThesl, HCIOJIb30BaTh aHAJIOTHIO,
0000ImaTh ¥ KOHKPETU3UPOBATh MpooOiemMy. JlesTensHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB PEILICHHS
MPUKIAJHBIX 3aJad OpraHu3yeTcsl B IpOlLlecce H3YYEHHs BCEX TeM Kypca «Ausrebpa M Havaia
MaTeMaTHYECKOIO aHAIU3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B y4eOHOM TutaHe Ha M3ydeHHE Kypca anreOpbl M Hayall MaTeMaTHYecKOro aHaiu3a Ha 0a30BOM
ypoBHE OTBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Heneno B 11 kimacce, Bcero 3a JiBa roja
o0yuenus — 170 yvacos.

COJAEP KAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucaa v BbIYMCICHUS

Pannonanbupie uymcna. OOBIKHOBEHHbIE U JECATUYHBIE JApOOU, TMPOIEHTHI, OECKOHEYHbIE
nepuoauveckue podu. ApudMeTndeckre Oonepaluy ¢ palroHAIbHBIMU YMCIaMH, NMpeoOpa3oBaHUs
YHUCIIOBBIX BbIpakeHUH. [IpuMenenune apoOell M NPOLEHTOB JUIsl PEHIeHMs] MPUKIAJAHBIX 33734 U3
Pa3IMYHBIX OTpaciell 3HaHUW 1 peaJTbHOU KU3HU.

JlelicTBuTenbHBIE YKCia. PanroHanbHbIe M UppalMOHANIBHBIC Ynciaa. Apu(METHUYECKHE OMepaluu C
NeUCTBUTENbHBIMU yuciIaMiu. [IpuOnkEéHHbIE BIYMCICHUS, PAaBUiIa OKPYIJICHUS, IPUKUIKA U OLEHKa
pe3ynbTaTa BEIYUCICHUN.

Cremmenp c 1enbpiM  TokazateneMm. CraHmaptHas QopMa 3amucu  JICWCTBUTENBHOTO  YHCTIA.
Hcnonb3oBanue moaxonsniel GopMbl 3aUCH EHCTBUTENBHBIX YMCEN ISl PELIEHUS MPAKTHUYECKUX
3a/1a4 ¥ NPEICTABIICHUS TaHHBIX.

ApubdMeTnuecknii KOpeHb HaTypaJlbHOW cTeneHu. JlelcTBUa ¢  apudMETHYECKUMH KOPHSIMU
HaTypaJbHOMN CTEIICHHU.

CuHYC, KOCHHYC M TaHT'€HC YUCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBanue TPUTOHOMETPUUECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE (DOPMYIIBI.
VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCcTBa. MeTo 1 MHTEpBaJIOB.

Pemenue nensix u IpoOHO-pAlIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Peurenne nppaioHanbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpuroHoMeTpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHHI0 MAaTEMaTHYECKUX 3a7ad W 3aad U3 pa3juyHbIX
oOnacTeil HayKu U pealbHOW )KHU3HH.

DyHKUUM U TPauKu

OyHK1ys, crocoosl 3aganus Gynkuuu. I'papuk GyHkunn. Bzaumuo oOpaTHble QYHKIUH.

OO6nacte ompenesneHuss W MHOXKeCTBO 3HaueHud QyHkuuu. Hymu ¢ynkuuu.  [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE (PYHKIUH.

CreneHHas (QyHKIUS C HATypaJbHBIM U IIeNbIM Moka3zareneM. E€ cBoiictBa u rpaduk. CBoiicTBa U
rpaduK KOpHs N-0i CTETIEHU.

TpuroHomerpuueckass OKpPYXHOCTb, ONpEAETICHUE TPUTOHOMETPUUECKUX (YHKIHUHA YHCIOBOTO
apryMeHra.

Havajna maTteMaTH4eCKOro aHaJm3a

[TocnenoBaTeabHOCTH, CIIOCOOBI 33AaHUS TIOCIE0BaTeIbHOCTEH. MOHOTOHHBIE T10 CJI€JOBATEIILHOCTH.
Apugmernueckas 1 reoMeTpudeckas nmporpeccu. beckoneuno yObIBarolasi reoMeTpuyecKas
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nporpeccuss. Cymma OeckoHEYHO YObIBaromieil reomeTpuueckoil mporpeccun. Dopmyna CIOKHBIX
IIPOLICHTOB. Mcronp30BaHue NPOTPEeCCUH Ul PELICHUS PEAIbHBIX 3314 IPUKIIAHOTO XapakTepa.
MHoxecTBa U JIOTHKA

MHoxecTBO, ornepanuu Haj MHOecTBamH. [uarpammbl Ditiepa—Benna. [Ipumenenue teopetruxo-
MHOY»XECTBEHHOI'O ammapara JUlsl OIMCaHUs peabHbIX IIPOLIECCOB U SIBJICHUM, IIPU PEIICHUM 3aJa4 U3
IPYruX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CiaeACTBUE, J0Ka3aTEIbCTBO.

11 KJIACC

Yucsia 1 BBIYUCIEHUS

HarypaneHblie u nensie yncina. [Ipu3Haky qeIMMOCTH LEIbIX YUCE.

CremneHb C pallMOHAIBHBIM MOKa3atesaeM. CBOWCTBA CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHus1 1 HePaBEeHCTBA

[IpeoGpa3oBaHue BbIpaKEHUH, COIEpPKALUX JOrapu(MBbI.

[IpeoGpa3oBanue BbIpaKEHUH, COAEPKALIUX CTENEHH C PallMOHAIBHBIM ITOKA3aTEJIEM.

[TpuMepsl TPUTOHOMETPUUIECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl JIMHEHHBIX ypaBHEHMI. PemieHue NpUKIagHBIX 33/ad C MOMOIIbIO CUCTEMbI JIMHEHHBIX
YpaBHEHUM.

Cucrembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHenune ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTHMUECKHUX 3aJad U 3ajad u3
pa3IMYHBIX 00JIaCTel HAYKU U PEATbHON KU3HH.

DOyHKUUM U rpaduKu

Oynknusa. [lepuoamdeckue ¢GyHKuu. I[IpoMexyTku MOHOTOHHOCTH (yHKIMH. MaKCHUMyMBI |
MUHUMYMBI QyHKIMU. Hanbosnpinee 1 HauMeHblllee 3HaYeHre PyHKIIUU Ha IPOMEKYTKE.
Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TPapUKH.

[TokazarenpHas u norapudmudeckas PyHKIIMH, ©X CBOWCTBA U TPAPUKH.

Wcnonb3oBanue rpadukoB QpyHKIUI 1715 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKUMA Ui KCCIEJOBaHUS IPOLIECCOB M 3aBHUCUMOCTEH, KOTOpbBIE
BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTHX YUYEOHBIX MPEAMETOB U peaJbHOU KU3HU.

Havana maTteMaTH4ecKoro aHajaim3a

HenpepriBabie ¢pyHKIMH. MeTo1 HHTEPBAIOB JIJ1s pEIICHHs] HEPABEHCTB.

[IpousBoanas pynkuun. ['eomeTpudeckuii 1 GU3HUECKUA CMBICT TPOU3BOHOM.

[IpousBoHbie 3neMeHTapHBIX GyHKIMH. DOPMYIIBI HAX0XKACHUS TPOU3BOTHON CYMMBbI, TPOU3BEICHUS
Y 4aCTHOTO (DyHKIIMA.

[IpumeHenre NPOU3BOAHON K HCCIEAOBaHUIO (YHKIUA HAa MOHOTOHHOCTh M OKCTPEMYMBI.
Haxoxaenne HauboIbIIero 1 HAMMEHBIIETO 3HAUCHHS (PYHKIIMU Ha OTPE3KeE.

[IpuMeHeHre MPOU3BOJHON [l HAXOXKJACHUS HAWIYYIIErO pPELICHUs B MPUKIAIHBIX 3ajadax, s
oTpeieNieHus] CKOPOCTH IPolLiecca, 3a[aHHOr0 GOpMYIIOi UK TpaGUKOM.

IlepBooOpa3nas. Tabnuua nepBooOpasHbIX.

Wuterpan, ero reomeTpuyeckuil u (Qu3Mveckuii cMbIcI. Bpluucnenue wuHTerpana mo ¢dopmyle
Hrrorona—IJleitOnuna.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBocHue y‘ICGHOI‘ 0 mnpeamMceTa «MatemaTnka» JIOJDKHO o0ecneunBaTh JOCTHXXCHUC Ha YPOBHC
CpeaHero o 61].[ €ro o 6p A30BaHUA CICAYIOIMIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX HW HNPCIAMCETHBIX
O6pa3OBaTCJ'H:HBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE ~ pe3yJabTaTbl  OCBOGHUS  NpPOrpaMMbl  yyeOHOro  mpeamera  «Marematuka»
XapaKTEepPU3YIOTCSL:
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I'paxnanckoe Bocnutanue:

Cc(OPMHUPOBAHHOCTHIO I'PAXKIAHCKON MO3UIMK 00YYarONIErocs KaK aKTHBHOT'O U OTBETCTBEHHOTO YJIEHA
poccuiickoro oOmiecTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PyHKIIMOHUPOBAHUS
Pa3NMUYHBIX CTPYKTYp, SBICHHH, MpOIEenyp TpakIaHCKOro oomiectBa (BBIOOPHI, OHNPOCHl U TIp.),
YMEHHEM B3aMMOJICHCTBOBATh C COIMAIBHBIMU WHCTHUTYTAMH B COOTBETCTBUU C WX (YHKIHSIMH U
Ha3HAYEHUEM.

IIaTpuoTnyeckoe BociuTAHKE:

C(OPMHUPOBAHHOCTBIO POCCUICKONW T'PaXIAHCKOW HWICHTUYHOCTH, YBAXCHHA K NPOILIOMY H
HACTOSIILIEMY POCCUMCKOW MaTeMaTHK{, LEHHOCTHBIM OTHOILUEHHEM K JOCTM)KEHMUSIM POCCUMCKUX
MAaTEMAaTUKOB U POCCUMCKON MAaTEMATHYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ATUX JOCTUKEHUUN B APYrUX
HayKaX, TEXHOJIOTUSIX, Cepax SIKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIINTAHMSA:

OCO3HAHHMEM [JyXOBHBIX IIEHHOCTEH pPOCCUICKOro Haponaa; c(hOopMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, STUYECKOIO MOBEAEHHUS, CBA3aHHOTO C MIPAKTHUYECKUM MPUMEHEHUEM JOCTH)KEHUN HAyKU U
JEeSITENIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOEHHE YCTOMUMBOTO OyAyILEro.
DcTeTH4eCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHMEM K MHUpY, BKIOYas ACTETUKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a/ay, pELIEHUI, pacCyXJIeHUI; BOCIPUUMYMBOCTBI0O K MAaT€MaTUYECKHUM acleKTaM
Pa3IMYHbIX BUJIOB HCKYCCTBA.

du3znyeckoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO yMEHHUSI MPUMEHSATh MaTeMaTH4ecKHe 3HaHUS B HHTEpecax 3/J0pOBOTO U
Oe3o0macHoro o0pasa >KW3HHM, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 3/I0pPOBBIO (30pPOBOE MUTAHHE,
cOaaHCUPOBAHHBIA PEXUM 3aHIATUN U OTAbIXA, peryispHas Quandeckas akKTUBHOCTH); (PU3HUECKOTO
COBEPIICHCTBOBAHHUS, IIPU 3aHIATUSX CIIOPTUBHO-03/I0POBUTEIHHON €SI TENbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBbIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pa3Iu4HbIM cdepam
npodeccuoHaIbHON AEATEeIbHOCTH, CBA3aHHBIM C MaTEeMaTHUKOM M €€ NpPUIIOKEHUSMHU, YMEHUEM
COBEpIIIaTh OCO3HAHHBIN BBHIOOpP Oymyiield Mpodeccuu W PeaTn30BhIBATh COOCTBEHHBIC >KM3HEHHBIC
IJIaHbl; TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTHUYeCcKOMYy O0Opa3oBaHUIO M caM0o0Opa30oBaHUIO Ha
MPOTSHKEHUM BCEH JKM3HU; TOTOBHOCTBIO K AKTUBHOMY YYACTHIO B PEIICHUM IMPAKTHYECKHX 3a/1a4
MaTeMaTH4ECKOUN HAPaBICHHOCTH.

JKO0JI0rH4eCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO IKOJOTUYECKONW KYJIbTYphl, TOHUMAHUEM BIIHUSHUSA COLUAIBHO-IKOHOMHYECKUX
MIPOLIECCOB Ha COCTOSIHME MPHUPOJHOM M COLMANBHOM Cpelbl, OCO3HAHHWEM TJI00aJIbHOTO XapakTepa
HKOJIOTMUECKUX MpoOieM; OpUeHTaIluel Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HAHUH IS pellleHus 3a1a4
B 00JacTu OKpy’Karolleil cpejbl, MIaHUPOBAHUS MOCTYIIKOB M OLIEHKH X BO3MOKHBIX MOCJEICTBUN
JUISL OKpY>KarolIei cpeibl.

IleHHOCTH HAYYHOI'O NTO3HAHUA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OOLIECTBEHHON TMPAKTUKHU, TOHUMAHUEM MaTEeMaTHUYeCKOW HayKu Kak cdepsl 4YemoBeYeCKOu
JESATENbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTHU JUIsl pa3BUTUS LIUBWIM3ALUU; OBIAJICHUEM SI3bIKOM
MaTeMAaTUKd W MAaTeMaTHYeCKOW KyJbTypOH Kak CpEACTBOM IIO3HAHHUA MHPA; TOTOBHOCTHIO
OCYHIIECTBJISITh MMPOEKTHYIO M UCCIIEI0BATENBCKYIO IEATEIbHOCTh HHIMBUAYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATbI
MeranpenMeTHsle  pe3yibTaThl  OCBOCHHUS IMPOTPaMMBI  y4eOHOTO mpeamera «MaTemaTHKa»
XapaKTepU3YIOTCSl OBJIJCHUEM YHUBEPCALHBIMU HO3HABAMENbHBIMU OCUCMEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCIBUSIMU, YHUBEPCATIbHLIMU Pe2YISIMUBHBIMU OeUCMEUSMU.
1) Vuueepcanvuvie noznasamenwvuvle Oeticmeus, obecneuusaiom — Gopmuposanue  6a308bIX
KOCHUMUBHLIX NPOYECco8 00yuarwuxca (0ceoeHue Memooo8 NO3HAHUSA OKPYHICarowe2o Mupd,
npuUMeHeHue 102U4eCKUX, UCCIe008ameNbCKUX onepayull, yMeHul pabomams ¢ uHghopmayuet).
ba3oBrble Jornyeckue 1eHCTBHUA:

® BBIABIATH W XapaKTEPU30BaTh CYIICCTBEHHBbIC TPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEKIY MOHITUAMHU; (HOPMYIHPOBATH ONPEACICHUS MOHITHUN; yCTAaHABIUBAThH
CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKAIIMH, OCHOBAHUS JJIs1 0000IICHHS U CPaBHEHUS, KPUTEPUU
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XapaKTEepPU3YIOTCS: IPOBOAMMOTIO aHAIN3a;

e  BOCIpPUHUMATh, (OPMYIUPOBATH MU MNPeoOPa3OBHIBATh CYXKACHUS: YTBEpAHUTEIbHbIE U
OTpHILIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIKE; YCIOBHBIE;

®  BBIABIATH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHUBOpEUMsS B (hakTax,
TAHHBIX, HAOMIOACHUSAX U YTBEPKACHUSIX; NPEAJarath KPUTEPUU JUTs BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNH;

e  JefaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3AKIIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

®  [IPOBOJMUTH CAMOCTOSITENILHO JIOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUH (IpsSMbIE U OT
IIPOTUBHOTI0), BBICTPAWBaTh apryMEHTAIUI0, IPUBOJUTH MPUMEPHl U KOHTPIPUMEpPHI; 0OOCHOBBIBATh
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

e  BBIOMpaTh croco0 pemeHus yueOHo# 3aqaun (CpaBHUBATh HECKOJBKO BAPHAHTOB PELICHUS,
BbIOMpaTh HanOoJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebckue 1eiCTBUS:

®  UCIOJIb30BaTh BOMPOCHI KaK MCCIENIOBATEIbCKUM MHCTPYMEHT IMO3HaHUS; (HOPMYIUpOBAThH
BONIPOCH, (PUKCHpYIOIIME MPOTUBOpEUnEe, NpodieMy, YCTaHaBIMBAaTh MCKOMOE M JIaHHOE,
(hopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

® [POBOAWTH CAMOCTOSITEIbHO  CILUIAHUPOBAHHBIA  JKCIEPUMEHT, HCCIEJOBaHHE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eckoro oOBbeKTa, SBIEHHS, Mpolecca, BBISBICHUIO
3aBUCHUMOCTEHN MeXy 00beKTaMu, SIBICHUSIMH, TPOLIECCaAMU;

®  CcaMoOCTOSITENBbHO (OPMYIUPOBATH OOOOIIEHHS M BBIBOJBI MO PE3yJIbTaTaM IMPOBENEHHOTO
HaOJIO/IEHUs, MCCIIE0BAHUS, OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pPE3yJIbTaTOB, BBHIBOJIOB H
00001IEeHNI];

L IIPOTHO3UPOBATh BO3MOXHOC PA3BHUTHEC IPOINECCA, 4 TAKXKC BBIABUIaTh IPCANOJIOXKCHUA O
€r'o pa3sBUTHUHU B HOBEIX YCIIOBHUAX.

Pa6ora ¢ undopmanmeii:
®  BBIABIATH JCPUIMTH UH(POPMALMM, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA BOMPOC U IS
pelIeHus 3a/1a4H;

e BpIOMpaTh HMHPOpPMAIMIO W3  HUCTOYHHKOB  pA3IUYHBIX  THUIIOB, aHAJIM3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALINIO PA3IMYHBIX BUIOB U (OPM MPEIACTABICHUS;

®  CTPYKTYypUpPOBaTh WH(POPMAIIUIO, IPEICTABIATH €€ B pa3MUHBIX (hOpMax, WILTFOCTPHUPOBATH
rpagu4ecKu;

e OICHMBATh HAA&KHOCTH HMHQOpPMAIMM O  CaMOCTOATENIBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvhvlie KOMMYHUKAMUEHbBlE Oelicmeus, 00ecneuusaom Cc@opmMuposanHoCmby
COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.

Oo0wmenne:

e  BOCIOpUHHUMATh U (OPMYIHPOBATH CYXKJICHHUS B COOTBETCTBMU C YCIOBHSMH U LETISIMHU
oOIIeHMs; SICHO, TOYHO, TPaMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MHUCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS TI0 X0y PELIeHUs 3aaui, KOMMEHTHPOBATh MOJTYYECHHBIN pe3ylbTaT;

e B X0/e OOCYXIEHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOHl TeMbl, MPOOJIEMBI,
pelmaeMoi 3ajJadd, BBICKa3blBaThb MJEH, HALCJIEHHBIE HA IIOMCK PELIEHMS; COINOCTaBIATH CBOU
CYKJEHHs] C CYXICHUSMHU JPYTUX YYaCTHUKOB JHajora, OOHApYKMBaTh pa3IMYUEe U CXOJCTBO
MO3UIIMIA; B KOPPEKTHOU popMe popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHUS;

®  [IPEICTaBJIATh PE3YJbTAaThl PEHICHMsI 3aJaud, SKCIIEPUMEHTA, MCCIENA0BAaHUS, IIPOEKTa;
CaMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS ¢ Y4E€TOM 3a/lady MpPE3eHTAllMd M 0CcOOEHHOCTEH
ayJMTOPHUU.
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CoTpyannuecrso:

® [OHUMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HHIUBHUAYaIbHOW pabOThI mpu
peH_IeHI/II/I y‘Ie6HBIX 3aJa4, HpI/IHI/IMaTB 1ICJIb COBMCCTHOﬁ JACATCIIbHOCTH, HJIaHI/IpOBaTB OpFaHI/I3aHI/IIO
COBMECTHOM PabOThI, paclpeeiaTh BUbl PaboT, JOTOBApUBATHCS, 0OCYKAATh MPOLECC M Pe3y/IbTar
paboThr; 06001IaTh MHEHHSI HECKOJIBKHX JIFOJIEH;

®  y4acTBOBaTh B TIPYNNOBHIX (opMax paboTel (0OCyxaeHus, oOMEH MHEHHUH, «MO3TOBBIE
LITYPMbI» U HHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C JPYTUMU
YJieHAaMH KOMAaHJbI; OIICHWBATh KadeCTBO CBOEro BKJI3Ja B OOMMH MPOIYKT MO KPHUTEPHSIM,
cOpMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

3) Vnusepcanvuvie pezynamuenvie Oelicmgus, 0becnedusaom QopmMuposanue CMbiCi08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anusi:

COCTaBIIATh IUJIaH, AJITOPUTM pEIIEHUs 3a/Ja4yd, BbIOMpaTh CHOCOO peleHus ¢ y4EToM
UMEIOLUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTHPOBAThH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb:

e BIAJETh HaBBIKAMU TI03HABATEJIHHOM pedieKkcud Kak OCO3HAHHS COBEpIIaeMbIX MAECUCTBUH U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJAbTAaTOB; BJIaJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auu;

® MPCABUACTb TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIPU PCIICHUN 3aJa4l, BHOCUTH KOPPCKTHUBEI B
ACATCIBHOCTP HA OCHOBE HOBBIX 06CTOHTGJ’IBCTB, JaHHBbIX, HaﬁﬂeHHBIX OHII/I6OK, BBISIBJICHHBIX
TPYAHOCTEH;

® OILEHMBATh COOTBETCTBHE pE3yNibTaTa IEJM U YCIOBHUSAM, OOBICHATh MPUYUHBI JOCTHOXKCHUS WIIU
HEJOCTHKEHHSI Pe3ybTaTOB JEATEIbHOCTH, HAaXOAUTh OLIMOKY, JaBaTh OLIEHKY MPUOOpEeTEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa M Hadaja MaTeMaTUYECKOTO aHaJN3a» Ha yPOBHE CPEIHETO
obumiero  o0pa3zoBaHus  JIOJDKHO  oOecrneuuBaTh  JIOCTIDKEHHE  CJIENYIOIIUX  MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

10 KJIACC
Yuciaa v BLIYUCIECHUSA

OnepupoBaTh TOHATHUSAMHU: pallMOHATBHOE M JICHCTBUTEIIBHOE YHCJIO, OOBIKHOBEHHAs U
JECATUYHAsS APOOk, IPOLICHTHI.

BreimonaaTs apI/I(I)MCTI/I‘ICCKI/IC orcpanuu ¢ palluOHAIIbHBIMHA U JICHCTBUTEIILHBIMU YK CIIAMM.

BrInoaHaTh HpI/I6JII/I)KéHHBIC BBIYUCJICHUA, UCIIOJIB3Y: IIPpaBUJIa OKPYTJICHUSA, ACJIaTh NPUKUIKY U
OLICHKY peC3yJIbTaTa BBIYHCIICHU.

OHepI/IpOBaTb MNOHATHUAMMA: CTCICHb C MCJIBIM IOKAa3aTCJIEM; CTaHAAPTHAA (bopMa 3aliucu
JIECTBUTEIIBHOTO qucia, KOpCHb HaTypaJIBHOﬁ CTCIICHH; UCIIOJIB30BATh IMMOAXOAAIIYIO q)OpMy 3aliucu
JIEMCTBUTEIIBHBIX YUCEIT IJII peliCHUA NPAKTUYICCKUX 3ada4 U IPCACTABIICHUS JaHHBIX.

OHCpI/IpOBaTL MNOHATHUAMU: CUHYC, KOCHUHYC W TAHI'CHC MPOU3BOJIBHOI'O Yrja;, HUCIOJIb30BAaTh
3aIlUCh MMPOU3BOJIBHOTO YyTI'JIa 4€pEC3 06paTHLIC TPUTOHOMETPUUCCKUC (I)yHKI_II/II/I

YpaBHeHHUS H HEPABEHCTBA

OHepI/IpOBaTB MOHATUAMU: TOKACCTBO, YPABHCHUC, HCPABCHCTBO,; LCJIOC, pallMOHAIILHOC,
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HMPPALMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BrimonsaTe npeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAXKEHUH U pelaTh TPUTOHOMETPUYECKHE
YPaBHEHUS.

BrImonsaTh npeoOpa3zoBaHus EbIX, PAIHOHAIBHBIX U UPPALMOHAIBHBIX BHIPAKEHUI U pelaTh
OCHOBHBIE THUIIBI LIETIbIX, PALIMOHAIbHBIX U HPPALMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

[IpumeHsATh ypaBHEHHMsS M HEpaBEHCTBA ISl PEUICHUS MaTeMAaTU4YeCKMX 3aJad U 3azad U3
pa3IMYHbIX 00J1aCTEN HAYKU U peabHOM JKU3HHU.

MonenpoBaTh peajbHble CUTyallUd Ha fA3bIKE alreOpbl, COCTaBIATh BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA 110 YCJIIOBHIO 3aJa4M, UCCIEA0BATH ITIOCTPOCHHBIE MOJIEIM C MCIOJb30BAHUEM arapara
areOphI.

DyHKIUHA U rpaGuKU

Oynkuus. Ilepuonnyeckue QyHkiuu. IIpomMexyTku MOHOTOHHOCTH (QyHKUMU. MakcumMyMmbl U
MUHUMYMBI QyHKIMKA. Hanbonpiiee u HauMeHbllee 3HaueHNe QyHKIIUU Ha TTPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[lokazarenpHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U IpaUKH.

Hcnonws3oBanue rpadukoB GyHKITUH I pEIICHUsT YPAaBHEHUHN U JIMHEHHBIX CHCTEM.

Ucnonws3oBanne rpadukoB GyHKIUN 71 HCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEHN, KOTOpPHIE
BO3ZHUKAIOT NP PELICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaIbHON KU3HU.

Hayana maTteMaTH4ecKoro aHajaim3a

OnepupoBaTh TMOHATHUSMHU: TOCJIEIOBAaTENIbHOCTh, apu@MeTnyeckas U TreoMeTpudecKas
IIPOTPECCUMU.

OnepupoBaTh NOHATHUAMU: OECKOHEYHO YOBIBaloIlash TIeOMEeTpUYecKass IMporpeccus, cymma
0eCKOHEYHO yObIBaIOIIeH reOMeTPUYECKON IPOTPECCHH.

3azaBath MOCJIENOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEH U MPOTPECCHM Uil PEIIEHUs pEeabHBIX 3a7a4
MPUKIIAHOTO XapakTepa.

MHo:xecTBa M JT0THKA

OnepupoBaTh NOHATUAMU: MHOKECTBO, ONIEPALIMU HAJlT MHOXKECTBAMH.

Hcnonp30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar JUisi ONMCAaHWsS PEAJbHBIX IPOLECCOB M
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 U3 APYruX yUeOHBIX MPEIMETOB.

OnepupoBaTh NOHATHAMU: ONPEICICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucsia 1 BBIYUCICHHUSA

OnepupoBaTh NOHATUAMU: HATYypaIbHOE, LIEJIO€ YHCII0; UCIOJIb30BAaTh IPU3HAKH I€TUMOCTH
LIEJIBIX YHCEJI, Pa3JI0KEHHUE YKCIIa Ha IPOCThIE MHOKUTENN JJIs PELICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM MOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM YKCia, JECATHUHBIE U HATYpallbHbIE TOTapU(MBL.

YpaBHeHus 1 HEPABEHCTBA

[IpuMeHsTh CBOKCTBA CTETIEHU IS TPE0Opa30BaHUs BHIPAKEHUIN; OTIEPUPOBATH MOHATUAMU:
[I0Ka3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIbI TOKA3aTEJIbHBIX YPABHEHUN U
HEPaBEHCTB.

BrimonHsATs ipeoOpa3zoBaHus BEIPAXKEHHM, COIEPKAIIHNX JIOTapu(MBbI; ONIEPUPOBATH MOHATHSIMHU:
norapuMUUecKoe ypaBHEHHE U HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YpaBHEHHH
Y HEPaBEHCTB.

Haxomute pemenus npocTenmx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEHHBIX YPAaBHEHHI U €€ pelIeHe; UCI0JIb30BaTh
CUCTEMY JINHEUHBIX YPaBHEHUM ISl PELLICHUS MPAKTUYECKHUX 3a/1au.

Haxomute penenus npocTeNMX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUHN U
HEpPABEHCTB.

MonenupoBaTh peajabHble CUTYAIH Ha SI3bIKE ajreOphbl, COCTABISITh BEIPAYKEHUS, YPABHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIEA0BATH IOCTPOCHHBIE MOJIENIN C UCTIOJIb30BaHUEM
amnmapara aireopsl.

DyHKUUH U TPaPUKHU
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OmnepupoBaTh MOHATUSAMH: MEPUOJMUECKAst PYHKIUS, TIPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKU SKCTpeMyMa (yHKIMH, HanOoJbIIee W HAaMMEHbIIeEe 3HAYCHHS (PYHKIMHM Ha MPOMEXKYTKE;
MCTOJB30BATh MX ISl UCCIIE0BAHUS (QYHKIIMH, 3aTaHHON Ipa)uKOM.

OnepupoBatb HOHATUSMM: rpaduKu [I0Ka3aTeJIbHOM, JorapupMUIecKOn u
TPUTOHOMETPUYECKHUX (PYHKIUN; N300pakaTh X Ha KOOPIUHATHOM MJIOCKOCTH U UCIOIB30BATh JUIS
pellieHNs ypaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW IJIOCKOCTU TpadHKH JIMHEHHBIX YPAaBHEHHH M HMCIOJH30BATh
UX JUIS PEIICHUS] CUCTEMBI JINHEWHBIX YPABHEHUM.

Hcnonp3oBath rpaduKku GYHKIUHA JUIS UCCIEAOBAHUS MPOLECCOB U 3aBUCHMOCTEH U3 JAPYIHX
Y4eOHBIX AUCIUTIINH.

Hagana maTemaTnueckoro anaimsa

OnepupoBaTh NMOHATUSAMU: HeNpepbiBHAs (YHKIUS; MPOU3BOJHAS (YHKIMU; HCIOJIB30BATh
reOMEeTPUYECKUN U PU3NYECKUI CMBICI IPOU3BOIHOM JUIsl pelieHus 3a1ay.

Haxomuth mnpou3BoAHBIE 3JIEMEHTAPHBIX (DYHKUUN, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTh NPOM3BOJHYIO JJIs UCCIIENOBaHUS (PYHKIIMM HA MOHOTOHHOCTh M 3KCTPEMYMBI,
MIPUMEHSTH Pe3yJAbTaThl HCCIIEIOBAHUS K IOCTPOEHUIO IpaUKOB.

Hcnonb30BaTh NMPOU3BOAHYIO IJISl HAXOK/IEHUSI HAWIYYILIEro pEelIeHus B MPUKIAJHBIX, B TOM
YHUCJIE COLMATBHO-D)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMHU: IE€pBOOOpa3Hasi U MHTErpall; MOHUMATh TE€OMETPUYECKUH W
(buznyeckuil CMbICT UHTETpaIa.

Haxonuts mnepBooOpa3Hble >J€MEHTapHbIX (QYHKLIMN; BBIYUCIATH HHTErpajl Mo Qopmyie
Herorona—JleitOauma.

Pemate npukiagHble 3a7aud, B TOM YHCIE COLHUAIBHO-3KOHOMHUYECKOTO U (U3MUECKOro
XapakrTepa, CpeICTBAMHA MaTeMaTH4YECKOTO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MpPOrpamMMblI Bcero Konrpoabupie | Ipaxtirieckire oOpa3oBaTe/bHbIE
padoThI padoTsbI pecypest
MHOecTBa palOHAIbHBIX 1 www.school.edu
1 JNEUCTBUTENLHBIX YHcel. PalmoHaibHbIe 14 1 0
ypaBHEHHUS U HEPABEHCTBA
) ®Oyuknuu u rpagukn. CTENeHb C HeTbIM 6 0 0 www.school.edu
noKasaTesemMm
3 Apudmernueckuii KOpeHb N—0 CTETICHHU. 18 1 0 www.school.edu
HppatnmoHansHbie YypaBHEHUS] 1 HEPaBEHCTBA
dopmyisl www.school.edu
4 TpuroHomeTpuu. TpuroHomMeTpuyecKkre 22 1 0
ypaBHEHUS
5 ITocneoBaTeIbHOCTH U IPOTPECCHH 5 0 0 www.school.edu
6 IToBTOpEHue, 0000IICHHE, CHCTEMATH3AIUS 3 1 0 www.school.edu
3HAHHUN
OBILIEE KOJIMYECTBO YACOB I1O0 68 4 0
I[TPOT'PAMME
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11 KUIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n MpPOrpamMMblI Bcero Konrpoaupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
CrerneHb ¢ palMOHaJIbHBIM TIOKa3aTesIeM. www.school.edu
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 0
ypaBHEHHUS W HEPABEHCTBA
Jlorapupmuueckas GyHKIIHS. www.school.edu
2 Jlorapugmuyaeckue ypaBHEHHS U 12 0 0
HEpaBCHCTBA
Tpuronomerpudeckre GyHKINU U UX www.school.edu
3 rpaduku. TpuroHoMeTpuiIecKue 9 1 0
HEpaBCHCTBA
4 ITpousBoanas. IIpuMeHeHHE TPOU3BOIHOM 24 1 0 www.school.edu
5 HuTerpan u ero mpuMeHEHHSI 9 0 0 www.school.edu
6 CucreMbl ypaBHCHHIA 12 1 0 www.school.edu
7 HarypasnbHble U 1ie7IbIe Yrcia 6 0 0 www.school.edu
g IToBTOpEHue, 0000IICHHE, CHCTEMATH3AIUS 18 ) 0 www.school.edu
3HAHHUN
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

* MaremaTuka: aredpa ¥ Hauaiaa MaTeMaTUYeCKOro aHanu3a, reomerpus, 10 kiace/ MopakoBud
A.T'., CvupuoBa N.M., O6mectBo ¢ orpannueHHoi oTBeTcTBeHHOCThIO «MOL[ MHEMO3UNHA»
* Maremaruka: anrebpa W Hadajla MaTeMaTHYECKOTO aHanm3a, reomerpus, 11 kmacc/ MopakoBud
AT., Cmupunoa U.M., Cemenor I[I.B., OOmecTtBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «MOIL]
MHEMO3HWHA»

METOANYECKUE MATEPHUAJIBI VIS YUUTEJIA

10 xnacc: Matematuka: Anrebpa ¥ Hayajla MaTeMaTHUECKOTo aHain3a. ba3oBblil ypOBEHb:
yueonux/ A.I'. Mepansk, JI.A. Homuposckuii, B.B. Tlonouckuii u ap.; nox pen. B.E. Ilomonsckoro . -
5-¢ m31. — M. :Benrtana-I'pad, 2020, — 368 c. : n.

11 xnacc: Matematuka: Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIN3a: yUeOHUK: 0a30BbIii
yposens/ A.I'. Mepsnsik, JI.A. Homuposckuit, B.b. [Tonounckuii, M.C. Sxup — M. :IIpocsenienue,
2021, — 288 ¢. : miI.

10 kmacc: Maremartuka: ['eomerpusi: ba3zoBeiil ypoBens: yueOuuk/ A.I'. Mep3msk, [.A.
Homuposckuii, B.b. [lononckuii u np. — M. :Benrana-I'pad, 2020, — 208 c. : u.

11 kmacc: Marematuka: ['eomerpust: 11 kiacc: 6a30BbIi ypoBeHb: yueOHuK/ A.I'. Mep3nsk,
J.A. Homuposckuii, B.b. TTononckuii, M.C. Skup — M. :Ilpocsemenue, 2021, — 207 c. : ui.

HUD®POBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. www. edu - "Poccuiickoe o6pazoBanue" denepanbHblii TOPTAII.
2. www.school.edu - "Poccwuiickuii 00111e00pa3oBarebHbIi TopTan'.
3. www.school-collection.edu.ru/ Eaunas xoyiekuus upoBbIxX
00pa3oBaTelIbHBIX PECYPCOB
4. www.mathvaz.ru - doCbke MKOJIBHOTO YYUTEIS MAaTEMATHKH
JloxymeHTalus, pabodne MaTepHabl Ui YUUTEIIS MaTCMaTHKH
5. www.it-n.ru"Cetb TBOpYECKHX yuuTeeii"
6. www.festival. 1september.ru ®ectuBaib neIarornuyecKux Hiac
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