MNOSICHUTEJIbHAS 3AITUCKA

Pabouast mporpamma y4eOHOTO Kypca «Ajredpa ¥ Havajla MaTEeMaTHYECKOTO aHAJIH3ay
6a3oBoro ypoBHs i oOydarormuxcst 10-11 kmaccoB paspaborana Ha ocHoBe DenepallbHOTO
TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHIApTa CpPEeIHEro oOmero oOpazoBaHHs, C YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABSIBIIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHIO, U
TPaIUIMiA POCCUICKOTO oOpa3oBaHus. Peanm3anus mnporpamMmbl 0OecCIieYMBAET OBIIAJICHUE
KITIOYEBBIMH KOMITETCHIIUSIMHU, COCTABIISIIONIMMH OCHOBY JIJISI CAMOPA3BUTHS M HEMPEPBIBHOTO
o0Opa3oBaHMs, IEIOCTHOCTh OOIICKYIbTYpPHOTO, JTUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHUS

JMYHOCTH O0YYaOLTHXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyalla MareMaTH4YecKOTO aHajKM3a» SIBJISICTCS OJHHUM W3 HaubOoiee
3HaYMMBIX B MPOTPaMMe CTapIIeil IIKOJbI, MMOCKOJIbKY, C OAHOH CTOPOHBI, OH OOeCreYynuBacT
WHCTPYMEHTAIBHYIO 0a3y A HM3y4eHHsS BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYroi
CTOpOHBI, (OPMHUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIUICHHE YydYalluXcs Ha YpPOBHE,
HEOOXOJUMOM JJIsi OCBOCHHSI KYpCOB MH(DOPMATHKH, 0OLICCTBO3HAHHMS, UCTOPHH, CIIOBECHOCTH.
B paMkax gaHHOTO Kypca yJaniiecs OBJIaJeBal0OT YHHBEPCATLHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTopas (opMyJIpYyeT CBOM JOCTUKEHUS] B MaTEMaTUYECKOU (popme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOTO aHAJIM3a 3aKJa/(bIBA€T OCHOBY ISl YCIIEUIHOTO
OBIIQJICHUS] 3aKOHaMHM (U3MKH, XUMHUH, OWOIIOTUM, TIOHUMAHHUS OCHOBHBIX TEHJCHIUH
SKOHOMMKH U OOILIECTBEHHON KHU3HH, I03BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LIU(POBBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHUAX, YBEPCHHO HCIIOJIB30BATH HMX B HOBCG}IH@BHOﬁ ku3Hu. B To ke
BpeMs OBNaJICHHE aOCTPAKTHBIMH U JIOTHUYECKH CTPOTMMH MaTeMaTHYeCKUMH KOHCTPYKIIHSMHU
pa3BUBAaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTMHHOCTH YTBEpXKIEHUS,
UCIIOJIb30BaTh 0000IeHNe W KOHKpEeTH3aluio, abcTparupoBaHME M AaHAJIOTHIO, (hopMHpYeT
KpC€aTHuBHOC U KPUTUYCCKOC MBINIJIICHUEC. B X04€ U3YyUCHUSA anre6p1;1 1 HadYaJl MaTEMAaTUYCCKOI'O
aHallM3a B CTaplied IIKOJIe yJalluecs IMOJIy4al0T HOBBIM OMBIT pElleHUs MPHUKIATHBIX 3ajad,
CaMOCTOSITENILHOIO ~ TIOCTPOCHUSI ~MaTeMaTH4YecKMX MOJENed  pealbHbIX CHUTyaludl U
MHTEpPIpPETAIMM TOJYYEHHBIX pPEIICHWM, 3HAaKOMATCS C MpUMEpaMHd MaTeMaTHYECKHX
3aKOHOMEPHOCTE B MTPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBIJAIOMIMMUCA MAaTE€MAaTHYECKUMH
OTKPBITHSIMH U UX aBTOPAMH.

Kypc oGnamaer 3HaUMTENLHBIM BOCHHTATEILHBIM MOTCHIMAIOM, KOTOPBIA pPeaTu3yeTrcs
KaK 4yepe3 ydeOHBIN MaTepHuall, CliocOOCTBYIOMHN (POPMUPOBAHUIO HAYYHOTO MHPOBO33PECHHUS,
TaKk ® dYepe3 crneuuduky y4eOHOW JAEATEIBbHOCTH, TPEOYIOIIEH CamMOCTOSTEIbHOCTH,
AKKYpPAaTHOCTH, HpOIIOH)KI/ITCJILHOﬁ KOHICHTpaluu BHUMAaHUsA n OTBECTCTBCHHOCTHU 3a

IIOJIyYEHHBIN pe3yJIbTar.



B ocHoBe Meronuku oOyueHust anreOpe M HayajlaM MaTeMAaTHYECKOTO aHalu3a JICKUT
NeSITeIbHOCTHBIN PUHLUI 00y4EHUs.

CrpykTypa Kypca «Anredpa 1 Hagajla MaTeMaTHYECKOTO aHAIN3ay BKIIOYAET CIEAYIOIINE

COJIEPKATEIIbHO-METOANYECKHUE JTUHUM: «HHcaa U BBIYUCICHUSY,
«DyHKIMU U rpadukny», «YpaBHEHUs M HepaBeHCTBa», «Hauama maremaTHuecKoro aHanusay,
«MHOKeCTBa U JIOTHKa». Bce OCHOBHBIE CONEPKATENBHO-METOANYECKUE JIMHUHA U3Yy4aloTCsa Ha
NPOTSDKEHUH JBYX JIET OOY4YEeHHs B CTaplIel INKOJE, €CTECTBEHHO JOMOJHSS APYr Ipyra H
IIOCTETIEHHO HAachllasiCb HOBBIMH TeMaMH U pasfenamu. JlaHHbIE Kypc  sBiseTcs
MHTETPATUBHBIM, IOCKOJbKY OOBEIUHSET B ceOe coAepikKaHHE HECKOJIbKUX MaTeMaTH4eCKUX
JTUCLUIUIMH: anredpa, TPUTOHOMETPHUs, MaTeMaTUYeCKUi aHalu3, Teopus MHOKecTB U ap. [lo
Mepe TOro Kak ydalluecs OBJIaJIeBalOT BCE 0oJiee MIMPOKUM MaTeMaTHUYECKUM allapaToM, y HUX
MOCTIeIOBATENbHO (OPMHUPYETCS M COBEPLICHCTBYETCS YMEHHE CTPOHUTH MAaTEMAaTHYECKYIO
MOJIENIb peabHON CHUTYAIlH, NMPUMEHSITh 3HAHHA, MOJyYCHHbIE B Kypce «Airebpa M Hadaia
MaTeMaTHYeCKOro  aHajiu3a», JUId  PELIEHHs  CaMOCTOSTENbHO  C(HOPMYIMPOBAHHOM
MaTEeMaTUYECKOH 3a7jauu, a 3aTeM UHTEPIPETUPOBATh NIOJYyYEHHBIN Pe3ysbTarT.

CopepxarenpHo-MeTOAMYEeCKass  JMHMS — «Yucaa M BBIYMCIEHUS)  3aBEpLIACT
(opMHpOBaHNE HABBIKOB HCIIOJIb30BAaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOE OBbLIO HayaTo B
OCHOBHOH 1IKoje. B crapmiel mkosne ocoboe BHUMaHME yaemseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTENIBHBIX HAaBBIKOB, BKIIOYAIONUMX B ceOs MCIIOJIb30BAaHHE PA3IMUYHBIX (OPM 3aMUCH
NEHCTBUTENBHOTO YHCIAa, YMEHHE palMOHAIbHO BBINOJHATH JEHCTBUS C HHUMH, Je1aTh
NPUKUAKY, OLEHUBaTh pe3ynapTaT. OOydaromuecs TMOMY4alOT HaBbIKM MPHOIMKEHHBIX
BBIUMCIICHUH, BBIMOJHEHUS JEHCTBUH C 4YHCIaMM, 3allMCAaHHBIMM B CTaHIapTHOH ¢opme,
HCIIOJIb30BaHUS MAaTEMaTHUECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUN.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEANIM3yeTCs Ha IMPOTSHKEHUH BCEro oOyueHus B
CTapuiel IIKoJie, TOCKOJIbKY B KaXJOM paszfelie NporpaMmbl MPEeIyCMOTPEHO pellIeHne
COOTBETCTBYIOLIMX 3a7au. OOyyaromuecs OBIa€BalOT Pa3TUUYHBIMUA METOAAMU PEIICHUS 1IeIbIX,
palMoHaNbHBIX, UPPALMOHAIBHBIX, TOKAa3aTeIbHbIX, JOTapU(PMUUIECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUI, HEPABEHCTB U UX cucTeM. [lomydeHHble YMEHUS UCIIONB3YIOTCS MIPU UCCIeI0BaHUU
(GYHKIUI ¢ MOMOUIBIO MPOU3BOJHOM, pElIeHUH NMPUKIAJAHBIX 3a7ad M 337ad Ha HaxOXKICHHE
HauOOJIBIINX U HAMMEHBIIUX 3HAaUeHUH (QyHKIMK. JlaHHas cojepkarenbHas JMHUS BKIIOYAET B
ce0s1 Takke (POpMHUpPOBAHME YMEHHUH BBINOJIHATH PAcUYEThl MO GopMysaaM, NMpeoOdpazoBaHUA
LENbIX, PALMOHAIBHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPDAKEHUH, a TaKkKe
BBIPQ)KEHUH, COAEp)KallMX CTeNeHW U Jorapudmsl. brarogaps u3ydeHHI0 anredpandyeckoro
MaTepHala MPOUCXOAUT JalbHElIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIICHHS
ydamuxcs, (GpOpMHUPYIOTCS HABBIKM JACAYKTUBHBIX pPacCyXICHUH, pabOThl C CHMBOJBHBIMH

(dbopMamMu, IpeaCcTaBICHUs] 3aKOHOMEPHOCTEN M 3aBUCHMOCTEN B BHUJ/I€ PAaBEHCTB U HEPaBEHCTB.



Anrebpa npeanaraet 3Q¢GeKTUBHbIE HHCTPYMEHTHI JUIsSl PELICHUS TPAKTHUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJ1a4, HATrJISAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopepxarenbHo-meroanyeckass TuHus «OyHKkuuM U TpaduKu» TECHO IMEPerieTaeTcs: ¢
OPYTUMU JIMHUSMHU Kypca, TOCKOJbKY B KakKOM-TO CMbIC/IE 33JaéT TMOCIeI0BaTeIbHOCTD
M3ydeHus wmatepuana. M3yueHue CTENEeHHOW, IOKa3aTeabHOM, JiorapupMuYecKol u
TPUTOHOMETPUYECKHX (PYHKIMHA, MX CBOHCTB M TIpadMKOB, HCIOIb30BaHUE (QYHKIMHA s
pemeHus 3a1a4 U3 APYruX Y4eOHBIX NPEIMETOB M PEaJbHOM JKM3HUM TECHO CBA3aHO Kak C
MaTEeMaTHYECKUM aHAJIU30M, TaK U C pelIeHHeM YpaBHEHUU U HepaBeHCTB. [Ipu 3ToM Oosnbiioe
BHUMaHUE ynensieTcss (GOpMUPOBAHHMIO YMEHHUS BBIpaXKaThb (POpMyiamMu 3aBHCHUMOCTH MEXIY
pa3NUYHBIMU  BEJIMYMHAMH, KCCIEI0BATh IIOJNyYeHHbIE (YHKIUH, CTPOUTh HUX TpaduKw.
Matepuan 3TOH coJepXKaTelbHOM JMHUM HaleJeH Ha pa3BUTHE YMEHUH M HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIP@XKaTh 3aBUCHUMOCTH MEXAY BeIMYMHAMH B  pas3iaudHoil  dopme:
aHaIMTUYeCcKoi, Tpaduueckod u cioBecHO. Ero wu3ydenue cmocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO MBIIIICHHUS, CTIOCOOHOCTH K 0000IICHNIO U KOHKPETH3AIHUH, HCITOJIb30BAaHHIO
AHAJIOTUH.

CopnepxarenbHas uHuA «Hauyana maTeMaTHuecKoro aHajin3a» IM03BOJISIET CYLIECTBEHHO
paciIvpuTh KPYr Kak MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYIHbBIX 00yJarolumMcsl, y
KOTOPBIX TMOSBISETCS BO3MOKHOCTh UCCIIEIOBaTh U CTPOUTH IpapuKu PYHKIMHA, ONPEIeNsITh UX
HauOoJIbIINE U HAMMEHBIINE 3HAYEHUS, BBIYUCIATH MJIOMAIU GUTyp U 0ObEMBI TeJ, HAXOIUTh
CKOPOCTM U YCKOpeHMs mpoleccoB. JlaHHas coaep)kaTeslbHas JHHHUA OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHMSI MaTEeMaTHUECKUX MOJENeH peanbHbIX CHUTYallud, HaXOXIACHUS
HAaWIYy4YIllero peuleHHs] B MPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-I)KOHOMUYECKUX, 3a]adax.
3HAaKOMCTBO C OCHOBAaMH MaT€MaTHUYECKOTO aHajHu3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMasbHO-IOTMYECKOTO U KPEaTHBHOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHHUH pacro3HaBaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTHKU B HayKe, TEXHHKE M HcKyccTBe. OOywaromuecs y3HaIOT O
BBIJIAIOIINXCS PE3yJbTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHS MAaTEMaTHKH KaK HAyKH, W WX
aBTOpaXx.

CopepxarenbHo-MeTOANYECKasE TUHUS «MHOMXKeECTBa U JIOTUKa» B OCHOBHOM TMOCBSIIEHA
JJIEMEHTaM TEOPUHM MHOXKECTB. TeOpeTUKO-MHOXKECTBEHHbIE MPEACTABICHUS MPOHU3BIBAIOT
BECh KypC IIKOJBHOM MaTeMaTHKU U IMpejlaraloT Hauboiee YHHMBEpPCAIbHBIN S3bIK,
OOBEIUHSIOMNN BCEe pas3fenbl MaTeMaTHKH M €€ NPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE
MaTeMaTHYeCKUe MAUCUMIUIMHBI B eauHoe Leinoe. [losToMy BakHO JaTh BO3MOXKHOCTh
IIKOJIbHUKY TOHUMaTh TEOPETHUKO-MHOXKECTBEHHBIN f3BIK COBPEMEHHOW MaTeMaTUKH U
MCIOJIb30BATh €T0 JJIsl BRIPAXKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa u Hadajga MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAaK)KE€ OCHOBBI

MaTEMaTHYeCKOro MOJIEIUPOBAHUS, KOTOpblE MpU3BaHbl C(HOPMUPOBATH HABBIKU MOCTPOCHMUS



MoOJIeTIell peaNbHbIX CUTYallMi, UCCIeIOBAaHUS ATHX MOJEJEH ¢ MOMOIIBIO anmnapara ainredpsl U
MaTEMaTHYECKOro aHaliu3a W UHTEePIpEeTaldy IOJYYeHHBIX pe3ylnbTaroB. Takue 3amaHus
BIUIETEHBI B KaXJbIH M3 Pa3leioB MIPOrpaMMbl, MOCKOJIbKY BECh MaTepual Kypca IIHPOKO
WCIIONB3YETCS ISl pelieHUs TPUKIAAHBIX 3aAa4. [Ipu pemennn peaibHbIX MPAKTUUECKUX 3a]1a4
y4dalquecsi — pa3BUBalOT  HAONIOAATENBbHOCTh,  YMEHHME  HAaXOAWUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIOJIb30BaTh AaHAJOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MpodIIeMy.
JesTensHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS NPUKIATHBIX 3a/a4 OpPraHu3yercs B

Ipolecce U3y4YCHHUs BCeX TeM Kypca «AreOpa 1 Hadalla MaTeMaTHYECKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha wusydenme kypca anreOppl M Hadal MaTeMaTH4YECKOTO aHain3a Ha 0a30BOM ypOBHE

otBoxutcya 170 yacoB: 2 gyaca B Hegenro B 10 kimacce u 3 yaca B Henenro B 11 kiacce.

COJAEPKAHUE YYEBHOI'O KYPCA 10 KJIACC

Yucia v BIYUCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, MPOLEHTH, OECKOHEYHBIE
nepuoanueckue apodbu. ApudmMeruueckue Onepandd ¢ PAHMOHATBHBIMU  YHCIIAMH,
npeoOpa3oBaHusl YHMCIOBBIX BblpaxeHUH. [IpumeHeHune npobOell W MPOLEHTOB Ui pelIeHHs
MIPUKJIAHBIX 3a7]a4 U3 Pa3IMUHbIX OTpaciiel 3HAaHUHI U peaJIbHOM JKU3HHU.

JlelicTBuTenpHble Yncia. PanyionansHele U UppalMOHAIbHBIE YHUCIIA.
Apudmernueckue omnepanuu ¢ JIeHCTBUTENBbHBIMU uuciamMu. [IpuGnnxkEHHbIE BBHIUMCIIECHUS,
IIpaBWwa OKPYIJIEHUS, NPUKHIKA M OLEHKA pe3ynbTara BblUHCICHHH. CTENEeHb C LENbIM
nokazareneM. CrannmaptHas ¢opMa  3amucH JeMCTBUTENLHOTOYHCIIA. Hcnonb3oBanue
nojxxozsmeil ¢GopmMbl  3amMcU ACHCTBUTEIBHBIX YHCEN JJs PELIEHUs MPaKTUYECKUX 3aj]ad
U TIPE/ICTaBIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HATypaJIbHOM cTerneHu. JIefcTBUS ¢ apu(METHUECKUMU KOPHIMHU
HaTypaJIbHOM CTEIEHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHT€HC
YHCIIOBOT'O apryMEHTa.

YpaBHeHNs U HEPABEHCTBA

TokaecTBa U TOXIECTBEHHbIE TPe0Opa30BaHusl.

[TpeoOpa3zoBanue TPUTOHOMETPUYECKUX BbIpaKEeHHH. OCHOBHBIE TPUTOHOMETPUYECKHE

(bopmyIbI.

YpaBHeHue, KOpEHb  YpaBHEHHS. Hepagencrso, pelieHue  HEPABEHCTBA.
Merto nHTEpBAJIOB.

Pemenne wnenbIx W ApOOHO-pAallMOHANBHBIX YpPaBHEHMH M HEpaBeHCTB. PemeHue



MPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.

Penienne TpUroHOMETpUYECKUX YPaBHEHUIA.

[IpuMeHeHNEe ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3alad M 3a7ad U3
pa3nuYHbIX 001aCTe HAYKH U peaIbHOM KU3HH.

DOyHKIUM U rpagpuku

DyHKIWMS, CrocoObl  3amaHus  (QPYHKIUU. I'padpux  dyHKIHM. B3zaumno
oOpaTtHbie GYHKLINH.

OO6nacTe ompeneneHus 1 MHOXKECTBO 3HaueHuil ¢pyHkumuu. Hynun QyHkimm.
[TpomMexyTku 3HAKOMOCTOSHCTBA. UETHBIE M HEUETHBIE (DYHKIINU.

Crenennass (yHKIMS C HAaTypaJbHBIM W IIETBIM TOKa3areneMm. E€ cBoiictBa M rpaduk.
CpoiictBa u rpaduk KOpHA N-Oi cTemeHu. TpUTrOHOMETpUYEcKass OKPYKHOCTb, OIpEeIeHUE
TPUTOHOMETPUUYECKUX (PYHKLUI YUCIOBOIO apryMeHTa.

Hayana maTeMaTH4ecKOro aHajiu3a

[TocnenoBarenbHOCTH,  CIIOCOOBI  3aJaHusl  IociefoBaTeiabHOCTEl. MOHOTOHHBIE

IIOCJIE0BATEIBHOCTH.

Apudmernueckass u  reomeTpuyeckas —rnporpeccud. beckoHeuHo — yObIBarolas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBalOIIEH reoMeTpUUYECKON MPOrpecCHH.
@opMyna CIOXKHBIX IPOLEHTOB. MCrnonap30BaHME MPOTPECCUM Ul PEUICHUS pealbHBIX 3a7ad
MIPUKJIATHOTO XapaKTepa.

MHuoxecTBa H JIOTUKA

MHOXecCTBO, orepanuu Haj MHoxkecTBamu. J{uarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIrapara JUlsi ONMCAaHUs PEAIbHBIX IIPOLIECCOB W SIBIICHHUU, IPH
pelIeHnH 3aa4 U3 IpYruX y4eOHbIX PEAMETOB.

OHpCIlCJ'ICHI/IC, TCOpEMa, CICACTBUC, NOKA3ATCIILCTBO.

11 KJIIACC

Yucia 1 BbIYMCICHUSA

Hatypanbuble u unensle uyucna. [lpusnaku nenumoctd uenbix uwucen. CreneHb

palMOHAIBHBIM MOKa3aTeneM. CBONCTBA CTENEHH.

Jlorapudm uncna. JlecssTuuHble U HaTypaibHbIE JTOTapu(MBI.

YpaBHeHHUs U HEPABEHCTBA

[IpeoOpa3zoBaHme BEIPAKEHUI, COIEPIKAIINX JIOTAPHU(PMBI.

[TpeoOpa3zoBanue BbIpa)KEHU, coJiepKaIux CTETIEHU C PALUOHAIBHBIM
MIOKa3aTeJIEM.

[Ipumepsl  TPUTOHOMETPUYECKHX  HepaBeHCTB.  [lokaszaTenbHble



YPaBHEHHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

CucreMbl TUHENHBIX ypaBHEHMH. PellieHue NpuKIajHBIX 3a1ad C [OMOIIBIO CHCTEMBbI
JIMHEWHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUHN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTeMAaTHYECKUX 3a7ad U
3aJa4 U3 pa3IMYHbIX 00JIacTel HAYKU M peabHON )KU3HU.

DOyHKUUM U rpaduKH

Oynkuus.  [lepuonmueckne  Gynkumu. [IpomMexyTkm  MOHOTOHHOCTH — ()YHKIIHH.
MaxkcumymMbl U MHUHUMYMbI (QyHKIuu. HamOonbliee W HawMeHbIIee 3HaYeHHWE (QYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckue ¢(yHKIMH, UX cBoiictBa u rpaduku. IlokasarenbHas u

aorapupmuueckas pyHKUIUHU, UX CBoWcTBa U rpaduku. Mcnosb3oBanue rpadukoB

(GYHKIMH 1S peleHnsl ypaBHEHUN U JINHEHHBIX CUCTEM.

Ucnonb3zoBanue rpadukoB (QyHKIUN A HCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTrUX Y4eOHBIX IPEIMETOB U PEATIbHOM KU3HU.

Hauyana MmaTeMaTH4eCKOro aHa/Iu3a

HenpepsiBable pyHKIMH. MeTOA HHTEPBAIOB JUIsl pELLIEHUS] HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerprueckuil 1 GpU3NIECKUNA CMBICI TPOU3BOAHOM.

[TpousBoaHble 31eMeHTapHbIX (QYHKIUI. DOpMyNbl HaXO0XKAECHUS MPOU3BOJHON CYMMBI,
MIPOM3BEICHUS U YACTHOTO (PYHKIIHH.

[TpumeHeHre NPOU3BOIHOM K MCCIeI0BaHNI0 QYHKIUIT HA MOHOTOHHOCTh U 9KCTPEMYMBI.
Haxoxxnenne HanOobIIero ¥ HAMMEHbIIETo 3HaYeHUsl QYHKIUU Ha OTpPE3Ke.

IIpuMeHeHHe NPOU3BOJHOM [UIl HAXOXKICHHUS HAWIY4lUIErO pPELICHUS B IIPUKJIAIHBIX
3ajavax, JAJs OnpesesieHHsl CKOPOCTH Ipoliecca, 3aJaHHOTO (popMyInoil uiH rpadukom.

[TepBooOpaznas. Tabnuiia mepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuil M (uU3MYecKuil cMmbIci. BbrumcineHue HHTErpaiga Mo

dhopmyne Hetotona—JleitOnuIa.

IVIAHUPYEMBIE PE3YJIbTATDBI
OcBoenue yue6HOro npeamera «MareMaTuka JT0JKHO 0OecrieunBaTh JOCTHKEHNE Ha
yYpOBHE cpenHero ooOmero oOpa3oBaHUS CIEAYIOIIMX JUYHOCTHBIX, METalpeIMETHBIX U

MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS MPOrpamMMbl y4eOHOro mpeamera «MaremaTHuka»



XapaKTEPU3YIOTCS:

I'paxxnanckoe BocmuTaHue: CPOPMUPOBAHHOCTHIO TI'PAXIAHCKON MO3UIUHU 00ydarolerocs
KaK aKTUBHOTO M OTBETCTBEHHOIO WYJICHA POCCHICKOrO OOIIecTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHH, MPOLEIYP
rpaXaaHCcKoro oomecTBa (BBIOOpPBI, OONPOCHI M TMp.), YMEHHEM B3aUMOJIEHCTBOBATh C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUSAMHU U HA3HAUECHUEM.

[TaTproTnueckoe BocnuTanue: chopMUPOBAHHOCTHIO POCCUICKOI IpaKAaHCKOU
WJCHTUYHOCTH, YBAKECHHS K IMPOILIOMY U HACTOSILEMY POCCUHCKOM MaT€MAaTHUKH, LIEHHOCTHBIM
OTHOLLIEHUEM K JJOCTUKEHUSAM POCCUHUCKMX MaTEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
K HCITOJIb30BAHHIO 3TUX JOCTHIKEHUH B IPYIMX HAayKaX, TEXHOJIOTHSX, Cepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIUTAHUS: OCO3HAHUEM JYXOBHBIX LIECHHOCTENW POCCUHUCKOTO
Hapoja; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO MOBEACHHUS, CBSI3AHHOTO C
MPAaKTUYECKUM TPUMEHEHHEM JOCTHXKEHHI HayKh M JEATEIbHOCThIO YUEHOIO; OCO3HAHUEM
JIUYHOTO BKJIAJIA B IOCTPOEHUE YCTOMYUBOTO Oy IyIIETO.

DCTeTUUECKOE BOCITUTAHUE: SCTETUYECKUM OTHOIIICHHEM K MUPY, BKJIIOYAsi ICTETHKY
MaTEeMaTHYeCKUX  3aKOHOMEpHOCTeW,  OOBEKTOB,  3ajady,  pELIeHUH,  pacCyKICHHII,
BOCIIPUMMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®dusndeckoe BOCIUTaHUE: CPOPMUPOBAHHOCTHIO YMEHUS IPUMEHATh MAaTeMaTHUYECKUE
3HaHUS B MHTEpEecax 37I0pOBOTO M 0e30IMacHOro odpasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 3JIOPOBBIO (30pOBOE THUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHIATHA M OTAbIXA,
perynspHas (uU3MYECKas AaKTUBHOCTH); (U3MUYECKOTO COBEPIICHCTBOBAHHS, MPH 3aHITHUIX
CIIOPTUBHO-03/I0POBUTEIIBHON JESTEIIBHOCTHIO.

TpynoBoe BocniuTaHue: TOTOBHOCTBIO K TPYY, OCO3HAHUEM LIEHHOCTH TPYIO0JIIO0MUS;
HMHTEPECOM K pa3IuyHbIM chepam npodeccuoHANbHON AeITeTbHOCTH, CBI3aHHBIM C MAaTEMATHKOM U
e€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccuu u
peann30oBbIBaTh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI, TOTOBHOCTHIO M  CHOCOOHOCTBIO K
MaTeMaTU4eCKOMY OOpa30BaHMUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO
K aKTUBHOMY YYaCTHIO B PEILICHUU MPAKTUYECKUX 33724 MAaTEMATHUECKOW HAIIPABJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHHE:

C(bOpMPIpOBaHHOCTI)IO 9KOJIOTHYECKON KYJIBbTYPBbI, IOHUMAaHHUEM BIUAHUA COIUAIIBHO

SKOHOMHUYECKHX IIPOLECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAaHUEM
r00ampHOrO  XapakTepa  ASKOJIOTMYECKUX  MpoljeM;  OpHeHTauuedl Ha  IpHUMEHEHHue
MaTEeMaTHYECKUX 3HAHUW JI PelIeHUs 33a]a4 B OO0JIACTH OKpYXKAIOIIEH Cpelbl, TIaHHPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN AJI1 OKPYKAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MMO3HAHUS: C(POPMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YpPOBHIO pa3BUTHS Hayku M  OOIIECTBEHHOW MpPaKTUKH, MMOHHUMAaHHUEM



MaTeMaTHYeCKOM HayKh Kak cdepbl 4YeIOBEUeCKON [eATeNbHOCTH, JTalnoB €€ pa3BUTUA H
3HAQUUMOCTHU ISl PA3BUTHS LIMBUIIM3ALMU; OBJIAJEHUEM SI3BIKOM MATEMaTUKH M MaTeMaTH4YEeCKOM
KyJIbTYpOH KaK CpEACTBOM IIO3HAHUS MHpA; TOTOBHOCTBIO OCYLIECTBIISITH IPOEKTHYIO H

HCCICA0BATCIIbCKYIO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPE/IMETHBIE PE3YJIbTATbBI

MeranpeamMeTHble pe3yiabTaThl OCBOSHUS MPOTrpaMMbl y4eOHOTO IMpeaMeTa
«MaremaTika»  XapakTEPU3YIOTCS  OBJIAJICHHEM  YHUBEPCAIbHBIMH  HO3HABAMEIbHbIMU
oelcmeusmu,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  VHUBEPCATbHbIMU
PeyIAAMUBHBIMU OeUCMBUSIMU.

1) Vuueepcanvuvie noznasamenvHvle Oelicmsus, odecneyusarom @opmuposarue
0a306b1X KOCHUMUBHBIX NPOYECCO8 00VUAOUUXCS (0C80EHUE MEeMOO08 NO3HAHUSL OKPYIHCAIOULe20
MUpa; npuMeHeHue JN02UYECKUX, UCCLe008amenbCKUX onepayutl, ymeHuti pabomams C
ungopmayueii).

bazoBbic noruueckue JACHCTBU:

¢ BbBUIABJIATH U XapaKTCPU30BATh CYHICCTBCHHBIC IPU3HAKN MAaTEMATUUCCKUX O6”I)€KTOB,

MOHSTHUM, OTHOIIEHUN MEXIYy MOHATUAMHU; (HOPMYIHUPOBATH OMpEeNICHUs TMOHSTUM;
yCTaHaBIWBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(UKAIIUU, OCHOBAHUS JUIsI 0000IICHUS
U CpaBHEHUS, KPUTEPUU MPOBOJMMOTO aHaJHM3a; BOCIPHUHUMATH, (OPMYyIHUPOBATH H
npeoOpa3oBbIBaTh CYXKACHUSA: YTBEpAUTENbHbIE W OTpUIATENbHbIC, E€IMHUYHBIC,
YaCTHBIC U OOIIKE; YCIOBHBIE;

® BBIABISATH MATEMATHUUECKHUE 3aKOHOMEPHOCTH, B3aMOCBS3U U MPOTHUBOPEUUS B PaKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHSX; Mpeajaratb KPUTEPHUH 7S BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEYUNIL;

e JieNlaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U HHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

e TIPOBOJUTH CAMOCTOSITEBHO JOKA3aTebCTBA MATEMATHUECKUX YTBEPKIACHUH (TIPsIMbIC
U OT TMPOTHBHOIO), BBICTPAMBATh AaPTyMEHTAIIMIO, MPHBOJUTH NPHMEPH H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHHUS U BBIBOIBL;

e BBIOMpaATH Croco0 perneHus y4eOHOUM 3amaun (CpaBHHMBATh HECKOJIBKO BapHaHTOB
penieHus1, BEIOMpaTh HanOoJIee MOIXOMANINNA ¢ YIETOM CaMOCTOSITEIPHO BBIJEICHHBIX
KPUTEPHUEB).

bazoBbie ucciie1oBaTenbCKUe IEUCTBHUS:

e CNONB30BaThb  BONPOCHI  KaK  MCCJIENIOBAaTEIbCKUNM  MHCTPYMEHT  MO3HAHMUS,
dbopMyIUpOBaTh BOMPOCH], PUKCUPYIONINE MPOTHBOpPEUHE, MPOOIEMYy, YCTaHABINBATh

UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,



MHEHHE;

e TPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCIEIOBaHUE TI0
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCcKOTo OObBEKTa, SBJICHHUSA, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MCKAY OGBGKTaMI/I, SABJICHUAMM, ITPOLCCCAMU;

e CaMOCTOSATENbHO (HOpMyNIHUpOBaTh OOOOIICHHWS W BBIBOJIBI IO  pe3yibTaTaMm
POBEIEHHOTO HAOIOCHMS, UCCIEAOBAHNUS, OIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

e TPOTHO3UPOBATHh BO3MOKHOE PA3BUTHE MPOIIECCA, & TAKXKE BBIIBUTATh MPEITOIOKCHHS
0 €ro pa3BUTUU B HOBBIX yCJIOBHSIX.

Pa6ota c undopmarueii:

e BBUIBJIATH NeUIMTH HHPOPMAIINH, TAHHBIX, HEOOXOJMMBIX JIJII OTBETa Ha BOIMPOC U
JUTSL PEIICHUS 33]1a49H;

e BbIOMpaTh WHPOPMAIMIO W3 WCTOYHMKOB pA3IUYHBIX THUIIOB, aAHAJIU3UPOBATH,
CHCTEMaTH3UPOBATh M WHTEPIPETUPOBATh MH(DOPMAIMIO PAa3IUYHBIX BUAOB U (hopMm

MMpCACTaBJICHHA,

e CTPYKTypupoBaThb UHPOpMAIUIO, TMPEACTaBIATh €€ B pa3iuuHbX (opmax,
WJUTIOCTPUPOBATH IPapUUECKH; IEHUBAThHAAGKHOCT,  MH(DOpPMAIMK  TI0

CaMOCTOSTENILHO CPOPMYIHPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvuvie KOMMYHUKAMUGBHbIE oeticmeus, obecneuusarom

copMUpo8aHHOCMb COYUANLHBIX HABLIKOE 00VUAIOUUXCAL.

OOmenue:

e BOCIPUHHMMATH U (GOPMYIHUPOBAThH CYKICHUS B COOTBETCTBUU C YCIOBUSAMH U LEIAMU
oOIIeHus; SCHO, TOYHO, I'PAaMOTHO BBIpaXaTb CBOIO TOYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PEIICHUs 3aJaul, KOMMEHTUPOBATh
MIOJIyYEHHBIA pE3yibTarT;

e B X0J€e 00CYXJEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX AaeMOI TeMbI, MPOOIEMBI,
pemaeMoil  3a7aud, BbICKa3bIBaTh UJAEH, HAIEJICHHbIE Ha TIOUCK pEIICHHUS;
COTOCTABJISITh CBOU CYXKIEHUS C CYXKICHMSIMH JPYyrUX YYacTHMKOB JuMajora,
OoOHapy>KUBaTh pa3IMune U CXOJCTBO MO3ULHUI; B KOPPEKTHOH (hopme HopMyIHpPOBATH
pa3HorjIacHsi, CBOM BO3PAKEHUS;

e TMpPEACTaBIATH PE3yJbTaThl PEIICHUS 3a/ladyM, SKCIIEPUMEHTA, UCCIIEeI0OBaHMs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (pOopMaT BBICTYIUIEHUS € Y4E€TOM 3a7ad MpPEe3eHTallUd U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHHYECTBO:

e TIOHMMAaTh W HCIOJH30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAWBUIYaJTbHONH pPabOTHI

OpU pelIeHWH Yy4eOHBIX 3a/Jay; MPUHUMATh Ielb COBMECTHOH [eATelIbHOCTH,



IUTAHUPOBATh OPTaHHM3AIHMI0 COBMECTHOW palOThI, pacmpeneisTb BHIBI PadoT,
JIOTOBAapHBAThCS, OOCYXKJIaTh TNPOIECC W pPE3ylbTaT pPadOThL; 0000maTh MHEHUS
HECKOJILKHX JIFOJICH;

e  yYacTBOBATH B IPYIIOBBIX opMax paboThl (00CYkAeHUS, 0OMEH MHECHUH,
«MO3TOBBIC IITYPMBD» U HHBIC); BBIIOJIHATH CBOIO YacCTh Pa0dOThI U KOOPAHHHUPOBATH
CBOM JICHCTBUS C APYTUMHU YICHAMHU KOMAaHJbI; OLIEHUBATh KAYECTBO CBOETO BKIIAJA B

00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie pecyramuegnvie Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJIATh IUJIaH, QITOPUTM PpELIEHMs 3a/lauM, BbIOMpaTh CIOCOO pElIeHHs C Y4ETOM
HUMEIOLUXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTb U KOPPEKTHPOBATH
BapHaHTHI PEUICHHUH ¢ yu€TOM HOBOM MH(DOpMALIHH.

CaMOKOHTpOJIb:

e BJAJeThb HaBbIKAMM I[103HABATEIbHON peQUIeKCMU KaK OCO3HAHMs COBEPILACMbIX
JNEHCTBUH M MBICIMTENBHBIX IPOLIECCOB, HMX Ppe3yJbTaToOB; BIALETh CIOCO0AMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLEcca W pe3yibTaTa PEIIEHUS MaTeMaTH4eCKOn
3a/1a4M; MPEABUAETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH NP PEIIEHUH 3a/ayH,
BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIeHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBaTh COOTBETCTBUE pe3yibTaTa LEIM M YCIOBHUSIM, OOBSCHITH TNPUYMHBI
JOCTUKEHUSI WM HEJOCTH)KEHUS Ppe3yNbTaToOB JESATEIbHOCTH, HAaXOJWUTh OHIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

[ ]

NPEJIMETHBIE PE3YJIbTATDI

OcBoenne yuebHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHMYECKOTO aHajH3a» Ha YPOBHE

cpeaHero oOmiero oopa3zoBaHus JOHKHO 00ECIeUnBaTh JOCTHXKEHHE CIETYIOIUX MPeIMETHBIX

O6p330BaTCJ'ILHLIX PE3YJIbTATOB:

10 KJIACC
Yucia 1 BLIYUCTIEHUS
OnepupoBaTh MOHATHIMH: PAIlMOHATBHOE M JCHCTBUTENHLHOE YHCIIO, OOBIKHOBCHHAS U
JeCATUYHAS APOOk, IPOLIEHTHI.
BeimonHATe  apuidMeTHYECKUE OmNeparuyd ¢ PAHMOHAIBHBIMH W JEHCTBUTEIHLHBIMHU
YHCIJIAMH.

BoimonHaTe npuOnmKEHHBIE BBIYUCICHHS, HWCHOJNb3Yys MpaBUia OKPYIJICHHS, AeaTb



MPUKHUJIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUM.

OnepupoBaTh MOHATUSIMH: CTENEHb C LIEJBIM MOKa3aTelieM; CTaHaapTHas GopMma 3amucu
JCWCTBUTENIFHOTO YHCIIa, KOPEHb HATYPaJIbHON CTENEHH; HMCIOJIb30BaTh MOAXOIAIIYI0 (OpMY
3alMCH JEUCTBUTEIBHBIX YNCEN JUIsl PEIICHUs IPAaKTUYECKUX 3a/1a4 U [IPEICTABICHUS TaHHBIX.

OnepupoBarh IMOHATUAMU: CHHYC, KOCMHYC W TAaHIE€HC IHPOU3BOJBHOIO  YIJIA;
UCIOJIb30BAaTh 3aIMCh MPOU3BOJIBHOTO YIUIa Yyepe3 00paTHbIE TPUTOHOMETPUYECKHE (PYHKITUH.

YpaBHeHNs1 M HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKJIECTBO, YPaBHEHHUE, HEPABEHCTBO; LIE€JIOE, PAlMOHAIBHOE,
HMpPPALMOHATIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BremonusaTe  mpeoOpa3oBaHus — TPUTOHOMETPUUYECKHUX  BBIPQXKEHHM M peliarh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BoinonHATe npeoOpa3zoBaHus LEIbIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX BBIPAXKEHUN U
peuiaTb OCHOBHBIE TUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPAaBEHCTBA JJI1 PEUICHUs MATEeMAaTHYECKUX 3a7ad U 3a7ad U3
pa3auyYHbIX O0NacTel HAyKU U peabHOM XKU3HU. MoaenupoBaTh pealbHble CUTYallUH Ha S3bIKE
anreOppl, COCTABIIATh BBIPAKEHUS, YPaBHEHUs, HEPABEHCTBA 110 YCJIOBUIO 3a]1ayi, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCII0JIb30BAaHUEM afmrapara ajreOpsl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh NOHATHSAMU: (PYHKITUS, CIOCOOBI 3aaHusl (PYHKIIMH, 00JIaCTh ONMpeaeIeHUs
1 MHOKECTBO 3Hau€HU QyHKINH, rpadpuk GyHKINH, B3aUMHO 00OpaTHbIE (QYHKIIHH.

OnepupoBaTb MNOHATUSAMM: UYETHOCTh W HEYETHOCTh (YHKUMH, HYIH (QYyHKIHH,
IIPOMEXKYTKH 3HaK IIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKIUHM A1 pelieHus ypaBHEHHH.

Crtpouth U yMTaTh rpaUKU JMHEHHOM (QYHKIMH, KBaJAPaTUUHOM (YHKIIMH, CTEIEHHOU
(GYHKIIUH C LIETbIM TTOKa3aTeNIeM.

Hcnonb3oBarh rpaduku GYHKIHMN 1T UCCIIEIOBAHUS TPOILIECCOB M 3aBUCUMOCTEH TP
pelIeHNH 3aJlad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHM3HM; BbIpaXkaTh (opMyiIamu
3aBUCHUMOCTH MEKY BETUUMHAMM.

Havana MaTeMaTH4eCKOro aHajm3a

OnepupoBaTh MOHATUSAMH: TOCIEI0BATEIBHOCT, apu(MeTHUecKass M TeoMeTpHuYecKas
IIPOrPECCHUHU.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIasi FeOMETpUUEcKas MpOrpeccusi, cymma
OCCKOHEYHO YOBIBAIOIICH T€OMETPHUIECKOMN MPOTPECCUH.

3anaBarh OCIE0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWMCTBA MOCIEIOBATEIBHOCTEH M MPOTPECCHI VISl PELICHUS] PEaTbHbIX

3a7a4 MPUKIIAJHOTO XapaKTepa.



MHuo:xecTBa U JJOTHKA
OHGpI/IpOBaTb IIOHATUAMU: MHOXECTBO, OHepaLII/II/I HaJ MHO>XECTBAMU.

Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar sl OMKUCaHUs pealbHbIX IPOLIECCOB
U SIBJICHUH, IPY PEICHUH 3a]]a4 U3 IPYTUX yYEOHBIX MPEIMETOB.

OHGpI/IpOBaTI) IMOHATHUAMU: OIIPEACTICHUEC, TECOPEMA, CIICACTBUEC, N1OKA3aATCIbCTBO.

11 KUIACC

Yucia 1 BBIYHCIICHUA

OnepupoBaTb MNOHATHSIMM: HaTypalbHOE, LEJIO€ YHCIO; MCIOIb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YUCEIl, Pa3JIOKEHUE YHCIIA HA IIPOCThIE MHOKUATEIN JJIs PELICHUS 3a/1a4.

OnepupoBaTh NOHITUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATHAMU: JOTapU(PM UYHUCIIA, NECATHYHBIC U HATYpPAIbHBIC JIOTAPH(MEIL.
YpaBHEHHUSI U HEPABEHCTBA

[IpuMeHSTH CBOMCTBa CTENMEHW Il TPEoOpa3oOBaHUS BBIPAKCHHIN; OIEPHPOBATH
MOHATUSMM:  II0KAa3aTEIbHOE YPABHEHME M HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
[I0KA3aTEeJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUM, COAEpXKALIUX JIOrapu(MBbl, ONEpUPOBAThH
MOHATUSAMH: JIOTapU(MHUECKOE YypaBHEHHWE M HEPAaBEHCTBO; peIIaTh OCHOBHBIE THIIbI
Jorapu(MHUUECKUX YpaBHEHUH U HEPABEHCTB.

Haxomute pemieHuss MpocTeHIIMX TPUTOHOMETPUUYECKUX HepaBeHCTB. OrnepupoBaTh

MOHATUSMH: CHCTEMA JIMHEWHBIX YPABHEHHUW W €€ pELICHMUE;

HCITOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHM JUIsl PEIICHUS IPAKTUYECKUX 3a/1a4.

Haxoauts pemieHus npocTeMmmux CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MogenupoBaTh peajibHblE CHUTYallMd Ha S3bIKE ajreOpbl, COCTAaBIATH BBIPaKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 33J1a4H, UCCIIEN0BATh TOCTPOECHHBIE MOJIEIH C
HCIOJIb30BaHUEM armapara aareOphl.

DYyHKIUHN U rPpapuKH

OnepupoBaTh MOHATUSAMH: TepuoanYecKass QYHKIMS, MOPOMEXKYTKH MOHOTOHHOCTHU
(GyHKIUHM, TOYKU IKCTpeMyMma (YHKIMH, HauOoJblllee U HauMeHbllee 3HaueHus (QyHKIMU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUIS MCCeloBaHus QYHKINH, 3a1aHHOM rpaduKoM.

OnepupoBaTb  MOHATHAMHU:  TrpadUKd  [OKa3aTeIbHOM,  Jorapudmuyeckoil  u
TPUTOHOMETPUYECKHUX (PYHKITHI; n300pakaTh UX Ha KOOPIAMHATHOM IUIOCKOCTH M UCIOJIb30BATh
JUI PEILICHUS] yPaBHEHUN Y HEPABEHCTB.

N3o0pakaTh Ha KOOPAWHATHOM TUIOCKOCTH TpauKku JUHEHHBIX ypaBHEHUH U

HCIIOJIb30BATh UX IJId PCIICHUA CUCTCMbI JIMHEWHBIX ypaBHeHHﬁ.



Hcnonb3oBarh rpaduku GYHKIHA A7 WCCICIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
APYTUX y4eOHBIX AUCLUIUIUH.

Havajia MaTeMaTH4€CKOI0 aHAIN3a

OnepupoBaTb  HNOHATHSAMM:  HENpepblBHAsA  (YHKUUSA;  NPOU3BOAHAs  (YHKLUU;
MCIOJIb30BATh TEOMETPUUYECKHH U (PU3UUECKUI CMBICI IIPOU3BOJHOM ISl pEILICHHS 3a/1au.

HaxonuTe Npou3BOAHBIE 3JEMEHTApHBIX (DYHKIMM, BBIYMCIATH MPOU3BOIHBIE CYMMBI,
IIPOU3BECHNUS, YACTHOTO (DYHKIIMIA.

Hcnonb30BaTh NPOU3BOJAHYIO I HUCCIENOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YyIbTAThI UCCIEAOBAHUS K IIOCTPOCHUIO TPAPHKOB.

Hcronb30BaTh NPOU3BOAHYIO Ul HAXOXKACHUS HAWIIY4YIIEro PELICHUs B NPUKIAIHBIX, B
TOM YHUCJIE COLMAIBHO-DKOHOMHYECKHX, 3a7auax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has W HHTErpayl; MOHUMATb FEOMETPUUYECKHI U
¢usnveckuid cMmpicn  HWHTErpana. HaxomuTh mepBooOpasHble JIIEMEHTApHBIX  (YHKIHA;
BBIUUCIIATH MHTErpai no ¢popmyne Heiorona—JleitOnuma.

Pemate mpukiasHble 3a7ayd, B TOM YMCJIE COLUAIBbHO-IKOHOMMYECKOIO U (PU3UYECKOro

XapakTepa, Cp€aACTBAMH MAaTEMATHUUYCCKOI'O aHaJIn3a.



TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

KoanuecTBo 4yacoB DJIEeKTPOHHBbIE
No HaumeHoBaHMe  pa3geJoB M TeM (undposbie)
Konrpoasubie | IIpakrunuyeckue
o0pa3oBaTe/bHbIC
/i TPOTPaMMb! Beero padoThI padoThbI P
pecypchbl
MHoxecTBa palluOHAIBHBIX U
bubmnoreka LIOK
1 NEHUCTBUTENBHBIX  4YHceld.  PamnuonanbHble (14
https://m.edsoo.ru/1568aba
YpaBHCHHS U HEPABCHCTBA 3
5 Oynkiuu U rpapukn. CTeneHb ¢ LETbIM bubmmorexa IIOK
HOKa3aTeIICM https://m.edsoo.ru/1568aba
3
3 Apudmerrueckuil KOpeHb N—0il CTeNeHu. 18 bubnuoreka LIOK
WppatnmoHansHble ypaBHEHHS 1 HEPABESHCTBA https://m.edsoo.ru/1568aba
3
DopMmyitb
bu6mmoreka [IOK
4 TPUTOHOMETPHH. T pUTOHOMETPUYECKIE 22
https://m.edsoo.ru/1568aba
ypaBHEHUS
3
5 [TocnenoBaTeabHOCTH U POTPECCHH S bubmmorexa LOK
https://m.edsoo.ru/1568aba
3
6 [ToBTOpeHue, o000OIIEHHE, CHUCTEMATH3AIM Bbubnnorexa IIOK
3HAHUU

https://m.edsoo.ru/1568aba
3



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

KounyecTBO 4acoB DJIeKTPOHHbIE
No HaumeHoBaHMe  pa3ieloB W TeM (undposbie)
KonTpouabnsie | IlpakTuyeckue
o0pa3oBare/ibHbIE
n/n NMPOrpamMmMbl Bcero paGoTsI paGoTEI P
pecypchbl
CreneHb ¢ palMOHAIBHBIM IOKa3aTeJeM.
bubnuorexa [JOK
1 [TokazarenpHas ¢pynkius. [lokazaTenbHbie 12 1
https://m.edsoo.ru/f11c4af
YpaBHCHHSI U HEPABESHCTBA d
Jlorapudmuueckas GyHKIHSL.
bubnuorexa [JOK
2 Jlorapudmuueckue aBHEHUS u | 12
pucy P https://m.edsoo.ru/f11c4af
HEPaBEHCTBA q
Tpuronomerpudeckue KIIMH U UX
P P e bu6mmoteka I[IOK
3 rpaduku. TpuroHoMerpuueckue 9 1
https://m.edsoo.ru/f11c4af
HEpaBEHCTBA g
4 [IpouzBoaHas. [IpumeHenne npon3BoAHON 24 1 bubamorexa HOK
https://m.edsoo.ru/f11c4af
d
5 WHTerpan u ero npuMeHeHus 9 bubmorexa LIOK
https://m.edsoo.ru/f11c4af
d
6 Cucrembl ypaBHEHUH 12 1 bubmorexa OK



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

https://m.edsoo.ru/f11c4af
d

HarypanbHble 1 11e1ble uncia 6 bubmorexa HOK
https://m.edsoo.ru/f11c4af
d

[ToBTOpeHME, 0000IIEeHNE, CHCTEMATH3AIUS 18 ) Bbu6mmoreka IIOK

3HaHUH https://m.edsoo.ru/f11c4af
d

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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10 KJIACC

Ko IIpoBepsiemble mpeaMeTHbIe pe3yJbTaTbl OCBOEHUSI OCHOBHOIi

NPOBEPSIEMOr0 N
0o0pa3oBaTeJbHOM MPOrpaMMbl CpeiHero 001ero 00pa3oBaHusd

pe3yJibTaTa

1 Hucna 1 BEIYMCIICHUS

11 OmnepupoBarh MOHATUAMHU: PALMOHATIBHOE U JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOB, IPOIEHTHI

1o Bemonuate  apudmernyeckue  omepauuMd € PalHMOHAIBHBIMA |
JEHCTBUTENBHBIMH YHCIAMU

13 Bomonuare  npuOmmkEHHbIE — BBIYMCICHHS,  UCHOJNB3ysd  IpaBUiIa
OKpYTJICHUS, eNIaTh MPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUI
OmnepupoBaTh MOHATUSMH: CTEIICHb C IIEJBIM ITOKa3aTeleM, CTaHIapTHAS
¢dopma 3anucH JEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpPallbHOW CTEIICHU;

14 HCIOJIb30BaTh MOIXOAIIYI0 (GOpMY 3alUCH ACUCTBUTEIBHBIX YUCEN IS
pelIeHrs TPAKTUYECKUX 33/1a4 U MPE/ICTABICHHS TaHHBIX
OmnepupoBaTh MOHATHSAMU: CHHYC, KOCHHYC U TaHI€HC HPOM3BOJIBHOIO

15 yIJa; UCHOJIb30BaTh 3alUCh MPOU3BOJIBHOIO yIJla yepe3 oOpaTHbIe
TPUTOHOMETpUUYECKHE QYHKIIUH

2 VYpaBHEHUs U HEPABEHCTBA
OmnepupoBaTh MOHATUSAMH: TOXJECTBO, YPaBHEHUE, HEPABEHCTBO, IIEJIOE,

21 paluoHalbHOE, UppaLMOHAIbHOE ypaBHEHHE, HEpaBEHCTRO,
TPUTOHOMETPHUYECKOE YpaBHEHUE

55 BemmonmHATE  TpeoOpa3oBaHUs  TPUTOHOMETPHUYECKMX — BBIPAKEHHHA |
pemaTh TPUTOHOMETPUYECKHE YPABHEHHS
BoimonHATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAlMOHAIBHBIX

23 BBIPQXEHUH M peIIaTh OCHOBHBIC THUIIBI IENBIX, PAIMOHAIBHBIX U
UppaloHaATbHBIX YPAaBHEHUH 1 HEPAaBEHCTB

24 [TpumMeHsTH ypaBHEHUS M HEPABEHCTBA ISl PEUICHHUS MaTeMaTHYeCKUX
3aJa4 1 3aj1a4y U3 pa3IMyHbIX 00JacTell HayKHU U pealbHON )KU3HU
MopnenupoBaTh peajbHbIE CHTyallMM Ha s3bIKEe anreOpbl, COCTaBIATH

25 BBIPQKEHUS, YPABHEHUS, HEPABEHCTBA MO YCJIOBHIO 3a/1a4yM, UCCIEI0BaTh
MTOCTPOECHHBIE MOJIETU C UCTIOJIB30BAaHUEM alllapara anreOpbl

3 OyHKIMH U TpadhuKu




OnepupoBaTh TNOHATUAMU: (YHKIUSA, CIIOCOOBI 3amaHus (YHKITUH,

o0JacTh ompezieseHUuss ¥ MHOXKECTBO 3HaYeHUI (QyHKIuU, rpaduk

3.1
(GyHKIMH, B3aMHO 00paTHbIe (PYHKITUH

32 OnepupoBarh MOHATHSIMH: YETHOCTh W HEUETHOCTh (QYHKIMH, HYIH
(GYHKIIUH, TPOMEXKYTKH 3HAK TOCTOSIHCTBA

3.3 Hcnonw3oBarh rpaduku GyHKIMHA 715 pelIeHNs YpaBHEHUN

34 Crpoutrb W uuTaTh TrpapuKd JIMHEHHON (QYHKIHUH, KBaapPaTUIHOU
(GyHKIUH, cTeneHHON (YHKIIUH C IEJIBIM [T0Ka3aTelleM
Hcnonb3oBarek rpaduku (GyHKIUH I WCCICIOBAHUS TIPOIECCOB U
3aBUCUMOCTEH TMpU pElICHUU 3aJad U3 JPYruxX y4yeOHBIX MPEIMETOB H

35 peaIbHON KHW3HU, BBIpaxaTh (OPMYyJIaMU 3aBUCUMOCTH MEKTY
BEITMYMHAMU

4 Havana maremarnueckoro ananusa

41 OnepupoBarh MOHATUSMU: MOCIEAOBATEIHHOCTD, apuMeTHIecKas |
reOMEeTpUYECcKast MPOrpecCuu
OnepupoBaTh MOHATHSIMH: OECKOHEUHO YOBIBAIOIIas TeOMETpHUYEcKas

49 mporpeccusi, cymMMma OECKOHEYHO  YOBbIBaioUled  IeoMeTpUdYecKon
MPOrpeccuu

4.3 3amaBaTh MOCIE0BATEILHOCTH PA3IMYHBIMU CIIOCO0aMH

14 Hcnonp30Barh CBOMCTBA IOCIENOBATENIBHOCTEM UM IPOTPECCUM  JUIS
pelieHus: peasibHbIX 3a7a4 MPUKIIATHOTO XapaKTepa

5 MHOXecTBa U JIOTHKa

5.1 OnepupoBaTh MOHATUSIMH: MHOKECTBO, OTIEpAIllN HAJ] MHOKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapaT [jisl ONUCAHHS

59 peanbHBIX MPOLIECCOB U SIBIICHUM, TpPU pEUICHUU 3aqad U3 JIPYrux
y4eOHBIX TPEAMETOB

53 OnepupoBaTb  MOHATUSIMU:  OIpENEICHHE, TEopema,  CIEJCTBUE,
JI0Ka3aTeNbCTBO

11 KIIACC

Kon .

IIpoBepsiemble TpeIMeTHbIE pe3yJabTaTbl OCBOEHHSI OCHOBHOM

NPOBEPSIEMOr0

o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 0011ero 00pa3oBaHus




pe3yJbTara

1 Yucna v BBIYNCICHUS
OnepupoBaTh MOHATUSAMM: HaTypajbHOE, LIEJIOE YHUCIO; UCIOJIb30BaTh

11 IIPU3HAKKU JEJIMMOCTH LENbIX YHCEJ, Pa3JIoKEHHWE 4YMCa Ha IPOCThIE
MHOKUTEJH JUIsl pELIeHUs 3a/1a4

12 OnepupoBarh NOHATHEM: CTEIIEHD C PAllMOHAJIbHBIM I10KA3aTEIEM

13 OnepupoBaTb  MOHATHSIMU:  JorapudM  uucna,  JECATUYHBIE U
HaTypaJlbHbIE JIOrapu(pMbl

2 VYpaBHEHMS U HEPABEHCTBA
[IpumensTh cBOMCTBa cTeneHW sl MpeoOpa3oBaHUSl BbIpaXKEHUM,

21 OIEpUPOBaTh INOHATHUSAMHU: IIOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI [I0KA3aTE/IbHBIX YPAaBHEHUIN U HEPABEHCTB
BbimonHATe npeoOpa3oBaHUsl BBIPAKEHHM, colepKalluxX JiorapuMsl;

29 OIIepUPOBATH MOHATUAMU: JIOTapU(PMUUIECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIBI JIOTApU(PMUUYECKIX YPAaBHEHUN U HEPABEHCTB

2.3 HaxoauTs penienus npocTelimx TpPUroHOMeTPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHAMM: CHCTEMA JIMHEWHBIX YypaBHEHMH U €€

24 pelleHre; UCMHOIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUU IJI1 pELICHUS
MIPaKTUYECKUX 3aja4

25 Haxomute  pemeHuss  OpOCTEMIIMX  CUCTEM UM COBOKYITHOCTEW
paloHaIbHBIX YPABHEHUH U HEPABEHCTB
MonennpoBaTh peaibHblE CHUTyallMM Ha $3bIKE airedpbl, COCTABIATH
BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI MO YCIOBHIO 3aJayH,

2.6 HCCIIEI0BaTh MOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM armapara
anreopsl

3 OyHKIHH U TpaPuKu
OnepupoBaTh MOHATUSAMHU: TepuoAnyYecKas (QYHKIUSA, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKILIMH, TOUKH IKCTpeMyMma (DYHKIUHU, HauOoJbIlIee U

3.1 HauMEHblIee 3HaYeHNUs (PYHKIUN Ha IPOMEXYTKE; UCIOIb30BaTh UX UL
nccnenoBaHus PyHKIMH, 3aJaHHON rpaguKomM

32 OnepupoBaTh MOHATUAMU: TpadUKH TIOKa3aTeIbHOM, JorapumMudeckon u

TPUTOHOMETPUYECKUX (YHKIMH; N300pakaTh UX HAa KOOPIAMHATHOM




IIJIOCKOCTH U UCIIOJIb30BATh JIJIS PELICHNS YPABHEHUM U HEPABEHCTB

N300pakath Ha KOOPAMHATHOM IJIOCKOCTH TpadUKH  JIMHEWHBIX

ypaBHeHI/II;'I U HUCHOJIB30BaTb HX i1 PCHICHUA CUCTCMbIL JIMHEHHBIX

3.3
YpaBHEHUI

34 Hcnonb3oBare rpadpuku (QyHKIUE 1718 HCCIENOBaHUS IPOLECCOB U
3aBUCHUMOCTEH U3 APYrUX YUeOHBIX AUCIHUILIHH

4 Hayana MareMaTn4ecKoro aHajimsa
OnepupoBaTh TNOHSATHAMH: HENpepbIBHAS  (QYHKIUS, MPOU3BOIHAS

41 (GYHKIUM; HWCHONB30BaTh TIeOMETPUYECKUH U (pu3ndeckuii  cMbICT
IIPOU3BOHOM JIJIsl PELICHHUS 3a1a4

42 Haxomute  mpoW3BOAHBIE  DJIEMEHTAPHBIX  (DYHKIHHA,  BBIYHUCIATH
MIPOU3BOIHBIE CYMMBI, TPOU3BECHHS, YACTHOTO (DYHKIINI
Hcnonp30BaTe  NPOM3BOAHYIO  JUI  HCCIENOBAaHUS  (QYHKIMM Ha

43 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAThl UCCIECIOBAHUS K
MIOCTPOEHHIO rPpaKOB

44 Hcnonb30BaTh NPOM3BOAHYIO AJI1 HAXO0XKIECHUS HAWIYyYLIEro perieHus B
IIPUKJIAIHBIX, B TOM YUCJIE COLUAIBHO-DKOHOMUYECKHX, 3a7a4ax

45 OnepupoBaTh MOHATUAMU: NEepPBOOOpa3Has M UHTETpaj; MOHUMATh
reoMeTpUUYeCcKril U (pU3NUEeCKUil CMBICT UHTErpasia

46 Haxomute nepBooOpa3Hble  3leMEHTApHbIX  (QYHKIMHA, BBIYUCIATH
uHTerpai no popmyne Herorona — JleliOuuma

47 Pemarp npukianHbie 3a1a4u, B TOM YHCIIE COLUAIBHO-DKOHOMHYECKOTO

U (pU3nUecKoro XxapakTepa, CpeCcTBaMU MaTeMaTHYECKOIO aHaIn3a

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUS
10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COACPKAHUS

Yucia ¥ BEIYUCICHU




Pannonaneupie uncia. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOM, TPOILIEHTHI,
OeckOHeUYHble  MepuoAuYeckue  Ipobu.  Apudmerudyeckue  omepauuu ¢

paloHaIbHBIMU YHCIIaMH, NpeoOpa30oBaHUs YUCIOBBIX BbIpakeHUi. lIpuMenenue

L Npo0Oeil U MPOLEHTOB AJsl PELIEHUs MPUKIAJHBIX 3a1ad U3 PAa3IMYHBIX OTpacieu
3HAHUU U peabHON KU3HU
JlelictBuTenpHble  uncia.  PanuoHanbHble W MppalMOHAlbHBIE  YHCHA.
12 Apudmerndeckue ornepauuud ¢ JACUCTBUTEIbHBIMH yuciaMu. [Ipubnnxénnble
BBIUHCIICHHUS, TPABHIIa OKPYTJICHHS, IPUKUIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUN
Crenenp c uenbiM nokazateneM. CranpapTHas (opma 3amnucu JAeWCTBUTEIHHOTO
13 yucna. Mcnonb3oBanue moaxosmieid Gpopmbl 3anmucH JEHCTBUTENBHBIX YMCEN IS
pelIeHrs TPAKTUYECKUX 3a/1a4 U [IPEICTAaBICHUS JTaHHBIX
14 Apudmerndeckuii KOpeHb HATypaJIbHOW cTereHu. JlelcTBus ¢ apudMeTHIecKuMu
KOPHSIMHU HaTypaJbHON CTENIEHU
15 CuHyC, KOCUHYC U TaHI'€HC YMCJIOBOI'O apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMeHTa
2 VYpaBHEHMS U HEpPAaBEHCTBA
2.1 ToxmecTBa 1 TOXIECTBEHHBIE TTPEOOPA30BAHUS
b 2 [IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHoBHBIE
TPUTOHOMETPHUYECKHE (OPMYIIbI
b3 VYpaBHeHHe, KopeHb YypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBAa. Meron
UHTEPBAJIOB
2.4 Pemenue nenbix u 1poOHO-pallMOHANIbHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppanroHaabHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM
b7 IIpuMeHeHNe ypaBHEHNI U HEPABEHCTB K PELIEHUIO0 MaTEMaTHYECKUX 33]1a4 U 3a/1a4
U3 pa3IMyuHbIX o01acTel HAyKU U pealbHOMN KU3HU
3 OyHKIMH U TpaPuKu
31 @Oynkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3aumuHo oOpaTHble
byHKIMN
32 OOGnacte ompeneneHuss 1 MHOXKECTBO 3HadeHuW ¢GyHkimu. Hymm GyHKITUY.

[IpomMexyTkH 3HaK MOCTOSIHCTBA. YETHBIE U HEUETHBIE QYHKIIUN




33 CrenenHas ¢QyHKIMS C HaTypaJbHBIM M ILENbIM MoKa3zareneMm. EE cBoiicTBa u
rpacduk. CBoiicTBa U TpaduK KOpHS N-0¥ CTENICHH
34 TpuronomeTpuyeckasi OKpyKHOCTb, OMPEIEICHHE TPUTOHOMETPHUSCKUX (YHKIIUN
YHCIIOBOTO apryMeHTa
4 Hauana maremarnueckoro aHainusa
i1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJjaHus MOceAoBaTeIbHOCTE. MOHOTOHHbBIE
10CJIEI0BATEIbHOCTH
Apudmernueckass W TeoMmeTpuueckas mporpeccur. beckoHeuHO yObIBaromas
reomerpuueckas mporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIEH TI'€OMETPUUYECKON
4.2 nporpeccuu. dopmyna CIOXHBIX MPOLEHTOB. Mcroib30BaHUE MPOTPECcCUu s
peleH st peabHbBIX 3a1a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBo, omnepauuMud Haja MHoxecTBamu. Jluarpammbl Oiinepa — BenHa.
51 [IpuMeHeHHe TEOPETHKO-MHOKECTBEHHOTO ammapara i ONHCAaHUS peabHBIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3324 U3 IPYTUX YIEOHBIX MMPEIMETOB
5.2 Ompenenenue, TeopeMa, CIeICTBHE, TOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna u BEIYMCIICHUS
1.1 Harypanbnsle u nesnsle uncna. [Ipu3Hakyu J1eIMMOCTH HEIbIX YUCEI
1.2 CreneHs ¢ pallMOHANBHBIM MOKa3ateneM. CBOMCTBA CTETIEHU
1.3 Jlorapudm uncna. JlecaTUUHbIE U HATypaJIbHBIE JTOrapH(PMBI
2 YpaBHEHHsI U HEPABEHCTBA
2.1 IIpeoOpa3oBanue BbIpaXKEHUH, COlEpKAIIUX JOrapupMbl
b o [TpeoOpa3oBaHue BEIpaKEHUH, COIEPIKAIINX CTETICHU C PAIlOHATHHBIM
NoKazaTesieM
2.3 [Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHBIC ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHCHHs U HEPABEHCTBA
26 CucreMbl JIMHEHHBIX ypaBHEHUH. PemieHre mpuKIaaHbIX 3a7ad ¢ MOMOIIBIO
CHUCTEMBbI IMHEUHBIX YpaBHECHUI




2.7

CucreMbl U COBOKYITHOCTH PallMOHANILHBIX YPaBHEHUIN U HEPABEHCTB

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1a4

2.8
U 337a4 U3 pa3jInyHbIX 00JIaCTEN HayKu U pealibHOM KU3HU

3 DyHKIIUU U TpaduKH
Oynkius. Ilepuognueckue ¢yHkuuu. I[IpomMexyTkM MOHOTOHHOCTH —(DYHKIIHH.

31 MakcumymMbl U1 MHUHMUMYMBI (QyHKIMH. HaumOosnbliee ¥ HauMeEHbIIEe 3HAYCHUE
(GYyHKLIMU Ha IPOMEXYTKE

3.2 Tpuronomerpuueckue QyHKIIUN, UX CBOWCTBA U TpadUKH

3.3 [Toka3zarenpHast U norapupmMudeckas QyHKIUN, UX CBOWCTBA U Tpaduku

34 Hcnonb3oBanue rpadukoB QyHKIMHA AJ1s pelieHUs] ypaBHEHUN U JTMHEHHBIX CUCTEM
Ucnonb3oBanue  rpadMkoB  (QYHKIMH  JUISI  MCCIENOBAaHUS  MPOIECCOB U

35 3aBUCUMOCTEH, KOTOpble BO3HHUKAIOT IpPU PEUICHWU 3ajady U3 JPYruxX Y4eOHbIX
IIPEIMETOB U PEAJIbHOM JKU3HU

4 Havana maremarnueckoro ananusa

41 HenpepriBable pyHkunu. MeToq MHTEpBaJIOB /1J1sl pELIEHHSI HEPABEHCTB

4.2 ITpousBonnas GpyHkuu. ['eomerpudecknii 1 GU3NUECKUl CMBICT TPOU3BOTHOMN

43 [IponsBonHble 37MeMEHTApHBIX (QYHKIMA. DOpMyNbl HAXOXACHUS MPOU3BOJHON
CYMMBI, TPOU3BEACHUS U YaCTHOTO (DYHKITHI
[IpuMeHeHHe TPOM3BOAHOM K HCCIEIOBaHUIO (YHKIMI Ha MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxk/ieHne HanOoJbIIero 1 HauMEHBIIEro 3HaYeHUs! PyHKIMK Ha
OTpE3Ke
IIpumeHeHne MPOU3BOIHON ISl HAXOXKJIEHUS HAWIYYILIErO PELIEHUS B IPHUKIATIHBIX

45 3ajjavax, JUIs OIpeNesIeHHs] CKOPOCTH Ipoliecca, 3aJaHHOTO (HopMyJIoN Win
rpadukomM

4.6 [TepBooOpasnas. Tabnuia mepBooOpa3HbIX

17 WuTerpai, ero reoMeTpudeckuii 1 GU3NUecKuil cMbIci. Beruncienne uuTerpana mo

dhopmyne Hrerotona — Jleitoania

INPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOW OBPA3OBATEJBHOW IIPOTPAMMBI CPEJIHETO
OBILIEI'O OBPA3OBAHUA



Kon
NMpPOBEPAEMOro

TpeOOBaHUA

IIpoBepsiemble TpeGOBaHUsI K NPeAMETHBIM pe3yJIbTaTaM OCBOECHHS
OCHOBHOH  o0pa3oBare/ibHOM  NPOrpamMMbl  CpeJdHero  00uIero

oOpa3oBaHus

Bnagenne meromamu J0Ka3aTeNbCTB, ANTOPUTMAMU PELICHMS 3aj]ad;
yMeHue (opMyaupoBaTb W ONEPUPOBATH MOHATUSMH: OINpE/EICHUE,
aKcuoma, TeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, A0KA3aTEIbCTBO,
PaBHOCHIIbHBIE (DOPMYITUPOBKHU; TPUMEHATH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE M TMPOTUBOIIOJIOKHOE YTBEp)KIEHHE, NMPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BATh METOJ MaTeMaTUYeCKOW WHIYKIIHH;
IIPOBOAUTH  JIOKA3aTEIbHBIE pACCYXKICHWsS IIPU pELICHHH 3a]ad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
ONEPHUPOBATh NOHATHAMHU: MHOKECTBO, IIOJMHOYKECTBO, OIEpaluy Hal
MHO)KECTBAMHU; YMEHHE MCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs1 OIIMCaHMsl PealbHBIX IPOLECCOB U SBJICHUMN U IIPU PELICHUU
3amad, B TOM 4YHCIE W3 JPYTHX YYeOHBIX MPEIMETOB; YMEHHE
OTIEpPHPOBATH NMOHATHAMHU: Tpad, CBA3HBINA rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHME 3ajlaBaTh M ONUCHIBATh Ipadbl Pa3IMUHBIMU

Croco0aMu; NCIOIb30BaTh Ipadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATypalbHOE YHUCIO, LEN0E YHUCIIO,
CTETEHb C LIEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypaJlbHON CTENEHHU, CTENIEHb
C paluOHAJIBHBIM  IIOKAa3aTeNIeM, CTENEHb C  JEHCTBUTEIBHBIM
nokaszareneM, JorapupM 4YHCIa, CHHYC, KOCHHYC U  TaHIEHC
MIPOU3BOJILHOTO YHUCJIA, OCTaTOK I10 MOJIYJI0, DPALMOHAIBHOE 4YHCIIO,
UppallMOHAIBHOE  YMUCIO,  MHOXECTBA  HATypPaJbHBIX,  LEJbIX,
palMoOHAIbHBIX, JCUCTBUTENBHBIX YHCEI; YMEHHME HCIIOJIb30BaTh
MPU3HAKU JI€IMMOCTH, HaUMEHBIIMA OOIIMI JAeNuTeNb W HauMEHbLIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemieHuu 3ajad; 3HaKOMCTBO C
pPa3sIMYHBIMM  IO3ULMOHHBIMM  CHUCTEMAMM  CUMCICHHS;  YMEHHE
BBINOJIHATE BBIUYMCIIEHUE 3HAUYE€HUI U mpeoOpa3oBaHUS BbIpAXXEHUI CO
CTeNEeHsIMH U Jorapudmamu, MnpeoOpa3oBaHUs POOHO-PALIMOHATIBHBIX

BBIPQ)KCHUI; YMEHHE OIEpUPOBATh IMOHATUSAMHM: ITOCIEAOBATEIBHOCTD,




apudmeTnuecKas HpOTPECcCHs, reoMeTprudecKas IPOTPECCHs,
O0ECKOHEUHO YOBIBAIOIIAas TI'eOMETPUYECKas TIPOTPECcCHs; yMEHHE
3a7aBaTh IOCIEI0BATEILHOCTH, B TOM YHUCIIE C IIOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE ONEpUpOBaTh MOHATHUAMH: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIC YMCIIa, MOAYJb H apTYMEHT KOMIUIEKCHOTO
yrcna, ¢GopmMa 3amMcH  KOMIUIGKCHBIX 4Hcen (TreoMeTpHuecKasi,
TPUTOHOMETpUYECKass U  anreOpamdeckas); yMETb IPOU3BOJHUTH
apuMeTHUeCKre JeHCTBUS C KOMIUICKCHBIMHA YHCIAMHU; TPHUBOAUTH
NpUMEPHl  WCHOJB30BAHUS  KOMIUIGKCHBIX ~ YHCENl;  ONEpUPOBAThH
MOHATUSIMHU: MaTpuna 2x2 u 3x3, ompenenuTenb MaTPHIIbI,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHe OonepupoBaTh MOHATHAMU: PALNMOHAIBHBIE, UPPALMOHAIBHBIE,
MOKa3aTeJbHbIe, CTENEHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPHUYECKHE
YpaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHATUSAMU: TOXJIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa YPABHEHUHW W HEPABEHCTB, PaBHOCUIBHOCTH
YpPaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHME peEIlaTb YypPaBHEHMS,
HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3IUYHBIX INPUEMOB; pPEIIATH
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBl C IIapaMETPOM; IPUMEHATH
YPaBHEHUsl, HEPABEHCTBA, UX CUCTEMBI NI PEIICHUS MaTeMaTHYECKHX

3ala4 " 3a1a4 U3 pa3JInYHbIX obOmacrei HAayKHU U peaanoﬁ KU3HHU

YMeHue onepupoBaThb MNOHATUSAMH: (QYHKIMSA, YETHOCTH (YHKIIHH,
NEPUOUYHOCTh (PYHKIUHM, OIPAaHMYEHHOCTh (YHKIHUH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (YHKIUU, HauOoJblllee U HauMEHbIIIee 3HAUCHUS
(YHKIIMM Ha IPOMEXKYTKE, HEMpepbIBHAS (PYHKIIMS, aCUMIITOTHI rpaduka
¢GbyHKIMHU, TIepBasi U BTOpas MPOU3BOAHAs (DYHKIMU, T€OMETPHUECKUI U
¢u3nyeckuif CMbICT TPOM3BOJHOW, MEpBOOOpa3Has, OMpeaenEHHbIH
WHTErpai;, yMEHHE HaXOAWThb AaCUMIITOTHI Tpaduka (QyHKUHU; yMEHHE
BBIUUCIATh MPOU3ZBOJHBIE CYMMBI, IPOMU3BEACHMS, YACTHOIO H
KOMIO3ULMHU (YHKIMN, HAXOIUTh ypaBHEHHE KacaTeJIbHOM K rpaduky
(GyHKIMU; YyMEHHE HaXOJIUTh MPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKIIMA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO s HUCCIEN0BaHUS (QYHKLUH,
HaxXoAWUTh HauOOJbIIME U HAMMEHbIINME 3HAa4eHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BaHUEM arlnapaTa MaTeMaTH4YeCKOTro

aHaJIN34a; NPpUMCHATL MMPOU3BOAHYIO JIA HAXOXACHUA HAWJITYydIICrO




pEeIICHUA B IPHUKIAAHBIX, B TOM YHCJIC COLMAIBHO-DKOHOMHYCCKUX H

(u3nUecKux 3a7adax; HAXOAUTh TUIOMIATU U 00BEMBI GUTYDP C MTOMOIIBIO
WHTETpaia; MPUBOAUTH MPUMEPHl MAaTEMATHUYECKOTO MOJCITUPOBAHUS C

NOMOIIbI0 T hepeHInATBHBIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMU: rpaduk QyHKUMH, oOpaTHas
GbyHKUIMA, KOMIO3ULUS (GYHKUMN, JHUHEHHas (QyHKIMs, KBaJpaTU4Has
byHKIHA, paluoHagbHas byHKuus, CTETEHHAs byHKuus,
TpUTOHOMETpUYEeCKHEe  (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHE
GyHKIMM, TOKa3aTenbHAas M Jorapugmuyeckas (yHKIHHA; YMEHHE
CTPOUTH TpapUKU H3Yy4EHHBIX (DYHKIMH, BBINOJIHATH MpeoOpa3oBaHUs
rpaduKoB GYHKLIUH, UCTIOIB30BaTh IpadUKH JJIs U3YUYEHUs IPOLIECCOB U
3aBHCHUMOCTEH, NIPU pEIICHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB M
3aJa4 U3 pealbHOW JKU3HU; BBIPAKaTh (DOpPMyJaMH 3aBUCUMOCTH MEXKILY
BEIMYMHAMHU; HCIOJIb30BaTh CBOMCTBAa M rpaduku GyHKUUH A7
pelleHysl ypaBHEHH, HEpaBeHCTB U 3a/1au ¢ MapamMeTpaMu; U300paxkaThb
Ha KOOPJAMHATHOM IUIOCKOCTHM MHOKECTBA PEUICHUN ypaBHEHM,

HEPABCHCTB U UX CUCTEM

YMmenue peiiaTb TEKCTOBBIC 3ada4d PpPa3HbIX THUIIOB (B TOM 4YHUCJIE Ha
MPOUECHTHI, 10JIM U YaCTH, HA JIBUKCHHUC, pa60Ty, CTOUMOCTb TOBAapOB U
yCJyr, HaJlOTru, 3aa4u U3 obmactu YIIpaBJICHUA JIMYHBIMU U CeMEMHBIMU
(I)I/IHaHCB.MI/I); COCTABJISITh BBIPAXKCHUA, YPABHCHUS, HCPABCHCTBA U HUX
CUCTCMbI I1I0 YCJIIOBHIO 3adayu, HUCCIICAOBATH IMOJYYCHHOC PCHICHUC U
OLICHUBATh HpaBI[OHO)IO6HOCTI) pPE3YyIbTATOB, YMCHUC MOACINPOBATH
PCAJIBHBIC CUTYyallUH HaA SA3BIKC MATCMATUKHU; COCTABJIATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA W HUX CUCTECMbBI 1O YCIOBUIO 3aJidyi,
HCCICaA0BaTh MOCTPOCHHBLIC MOACIN C HMCIOJIB30BAHUCM arriiapara

anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTaT




YMeHue onepupoBaTh MOHATUSIMH: CpelHee apru(pMeTHIECKOe, MeINaHa,
HauOoJblllee ¥  HAaWMEHbIIee 3HA4YEHWs, pa3Max, JAUCIepcHus,
CTaH/JapTHOE OTKJIOHEHHWE YHCJIOBOrO Ha0Opa; yMEHHE U3BJIEKATh,
MHTEPIPETHPOBaTh HMH(OPMAIHMIO, TPEACTABICHHYIO B TalnMIax, Ha
auarpaMMax, rpaukax, OTPakarollylo CBOWCTBA PEaTbHBIX MPOIECCOB U
SIBJICHUI; TIPEICTABIATH NHPOPMAIHIO C TIOMOIIBIO TAaOIHI] U AUATPaMM;
UCCIIeIOBAaTh CTAaTHCTUYECKHUE JaHHBIC, B TOM YHUCIIE C NPUMEHEHUEM
rpadUUecKuXx  METOJOB UM  DJIEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEI0BaTh COBMECTHBIE HAOJIIOJCHUS C MOMOUIBIO JHarpamm

paccenBaHys U JIMHEHHON perpeccuun

YMeHue onepupoBaTb NOHATHSAMHU: CIyYalHbIA ONBIT M Ciy4ailHoe
COOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHSI; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HKCIOJb30BaHUEM T'paPUUSCKUX METOIOB; INPUMCHSTH
(bopMyJIBI CIIOKEHUS M YMHOXEHHS BEPOSATHOCTEH, (popMyiny IMOIHOM
BepOSATHOCTH, popmyny bepHymmm, komOuHATOpHBIE (GaKTHl U (HOPMYIIBL;
OLICHUBATh BEPOSITHOCTH pEANbHBIX COOBITUH; yMEHHE OINEepUPOBAThH
MOHATUAMM: CllydailHas BeJIMYMHA, pACHpEACIICHHEe BEPOSTHOCTEM,
MaTeMaTUYeCKoe OXKUJAHWEe, TUCIIEPCUsT M CTaHIApTHOE OTKIIOHEHHUE
CIy4yallHOM BEJMYMHBI, (YHKIUU paclpeneseHuss W  TUIOTHOCTH
PaBHOMEPHOTO, IOKa3aTeIbHOTO W HOPMAJIBHOTO PACIPEICICHUI;
YMEHUE HCIOJb30BaTh CBOMCTBA M3YYEHHBIX paCHpeAesieHU is
peuicHud 3aaa4; 3HAKOMCTBO C IIOHATUAMH: 3aKOH 6OJ'II>IIII/IX YHUCEIl,
METOJIbl BBHIOOPOYHBIX MCCIEIOBAaHUMN; yMEHUE NPUBOAUTH HPHUMEpPHI
MPOSIBIICHUST 3aKOHA OONBIIUX YHCEN B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE ONEepUpPOBATh MOHIATUSAMU: COUETAaHUE, IEPECTaHOBKa,
YUCJIO COYETAaHWM, YHCIIO TepecTaHoOBOK; OumHOM HproTOHA; yMeHwme
MIPUMEHTh KOMOMHATOPHBIE (PAKTHI U pacCyXJIEHUs ISl pElIeHUs 3a/1a4;
OLICHUBATh  BEPOSTHOCTU peaJdbHBIX COOBITHI;  COCTaBISATH

BEPOSATHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH MOJYYEHHBIN Pe3yibTaT




YMeHue onepupoBaTh MOHATUSMU: TOYKA, TMpsAMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YU, IUIOCKMH yroi,
JIBYTPaHHBIA yrojl, TPEXTPAaHHBIA YTOJ, CKpEUIMBAIOLIUECs TMpsSMBbIE,
MapajuiebHOCTh U MEPHEHIUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIy MPAMBIMU, YTOJd MEXKAY MPsSMOM U IUIOCKOCTBIO, YroJl MEXKIY
IJIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE MEXK]Y
MPSIMBIMU, PACCTOSIHUE MEXKY TJIOCKOCTSIMH; YMEHUE HCIOJb30BaTh MPHU
pelIeHnr 3aa4y u3ydeHHble (AaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpPA; CTPOUTH
MaTeMaTUYeCKUE MOJEIH C TOMOIIBI0 TE€OMETPUUECKHX TMOHSATUH U

BCIIMYHH, p€IIaTb CBA3aHHBIC C HUMU IIPAKTUYCCKUEC 3a/la9U

10

YMeHue onepupoBaTh MOHATUAMU: IJIOMAAb (QUTYpBI, 00BEM (UTYPHI,
MHOTOTPaHHUK, MPAaBHIBHBI MHOTOTPAHHHK, CEUYCHUE MHOTOIPAaHHUKA,
KyO, Tmapajuielienuneja, Npu3Ma, NupaMuia, (Gurypa u MOBEPXHOCTH
BpallleHHs, [UJIHNHIP, KOHYC, map, cdepa, miomaas chepbl, Iomaib
MOBEPXHOCTU IMHPAMUIBI, MPHU3MbI, KOHYyca, HWIMHIpPA, 00BEM Kyoa,

OpsAMOYT'OJIBHOTO IapaJUiC/ICIUIICa, IMUpaMUbl, TPU3MBbI, HUIWHAPA,

KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEYECHMsI KOHYCAa WM LIWIMHJIPA,
MapajuleJIbHbIE OCH WM OCHOBAaHUIO, CEYEHUE I1apa, ILIOCKOCTD,
Kacaromasics cdepsl, HNWIMHApPA, KOHYCA; YMEHHE CTPOUTb CEUYCHHE
MHOTOTpaHHHUKa, N300paxkaTb MHOTOTPaHHUKH, QUTYPHl U MOBEPXHOCTH
BpAlCHUs, UX CEYECHHS, B TOM YKCIIE C IIOMOIIBIO DJICKTPOHHBIX CPECTB;
yYMEHHUE NMPUMEHATh CBOMCTBA T€OMETPUUYECKUX (DUTYpP, CAMOCTOATENHHO
(dhopMyIHpoBaTh ONpPENEICHUs U3ydaeMbIX (UIYp, BbIIBUTaTh TUIIOTE3bI
O CBOMCTBaxX U MpHU3HAKAX I€OMETPUUYECKUX (UTYyp, 0OOCHOBBIBATH WU
orpoBepraTb MX; YMEHHME TMPOBOAMTH Kiaccuukanuoo ¢uryp mno
pa3UYHBIM TNPU3HAKAM, BBIIOJIHATE HEOOXOAWMBIE JOMOJHUTEIbHbIC

MIOCTPOECHHUS
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YMeHue omnepupoBaTh MOHATHSAMH: JABM)KCHHE B TMPOCTPAHCTBE,
napajuIeNbHBIA MIePeHOC, CUMMETpPHsI Ha TUIOCKOCTH U B TPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOA00MS, TOAOO0HBIE (UTYPBI; yMEHHE
pacrno3HaBaTh paBHblEe U MOA0OHBIE (UTYPHI, B TOM 4YHCIE B IPHUPOJE,
HCKYCCTBE, apXHTEKTYpPE; HCIIOJIB30BATh T€OMETPUYCCKHE OTHOIICHHS
MpU pEIICHUH 3a]la4; HAXOJIUTh T€OMETPUUYCCKHE BEIMYWHBI (IJIMHA,
yroi, IUIomanab, oOBEM) TpH PEMICHUH 3a1ad U3 JAPYTruX y4eOHBIX
MIPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIYUCIISTH T€OMETPHUUECKHE
BEJMYMHBI (UIMHA, YroJ, IJIom@aab, o0BEM, IJIOWAAb MOBEPXHOCTH),
WCIIOJIb3YSl M3YYCHHBIE (OPMYJBI M METOJIBI, B TOM YHCIIC: ILIOMIAIb
MMOBEPXHOCTH IMHPAMUBI, TPU3MBI, KOHYCA, IWJIMH/PA, TUIOIMAIL cHepsr;
00BEM Ky0a, MPSMOYroJIbHOTO MapajlieNienurea, MUPaMuIbl, MPU3MBI,
UWIMHIpA, KOHYca, Iapa; yMEHHE HaXOJUTh OTHOIIeHHE O0BEMOB

o100HBIX Uryp

12

YMeHue onepupoBaTh MOHATHAMHE: MPSMOYTOJIbHAS CHCTEMa KOOP/IUHAT,
BCKTOP, KOOpPAWMHATBI TOYKH, KOOPAHWHATHI BCKTOpPA, CyMMa BCKTOPOB,
MPOM3BEJICHNE BEKTOpa Ha YHCIO, PA3JIOKEHHUE BEKTOpa 1O Oasucy,
CKaJISIPHOE TIPOM3BE/ICHHE, BEKTOPHOE NPOM3BEACHUE, Yrol MEKIY
BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIM M KOOPIAMHATHBIA METOJ
AJigd pCHICHUA TCOMETPUUCCKHUX 3adad W 3aaa4 APYTrux y‘~I€6HI>IX

npeaAMETOB
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YMeHue BbIOMpATh TOAXOASAIIMK METOA JUIsl pEIICHHS 3aJauu;
IIOHMMAHUE 3HAYUMOCTH MATEMAaTUKA B H3YYEHUU MPUPOAHBIX U
OOIIIECTBEHHBIX MPOIECCOB U SBIICHWH; yYMEHHE pACIO3HaBaTh

NPOABJICHUC 3dKOHOB MATEMATUKHU B HCKYCCTBC, YMCHHC IIPUBOJUTH

IIPUMEPBl  MaTEMaTUYECKUX  OTKPBITUM POCCUHCKOM W MHUPOBOH

MaTeMaTU4eCKOi HayKH




IHEPEYEHB 2JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbBIX HA EI'D 110
MATEMATHKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna 1 BBIYUCICHUS

11 Harypanbnble u nensle uncna. [Ipu3Haku JeTuMOCTH LeNbIX YUCel

12 Panyonanehele yncina. OOBIKHOBEHHBIE U AECATUYHBIE IPOOU, MPOLIEHTBHI,
OeCcKOHEeUHbIE IEPUOANYECKHE APOOU

13 Apudpmernaeckuit KOpEHb HaTypaJIbHON CTEIICHHU. HeicrBus c
apu(MeTHUECKUMH KOPHSAMH HAaTypaJIbHON CTEEHU

14 Crenenp ¢ menbiM TokazareneM. CTeNneHb C pPalMOHAIBHBIM IIOKa3aTeleM.
CBolicTBa cTEIIEHU

15 CuHyc, KOCHHYC M TAaHT'€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecsTUuHbIE U HATYpaJIbHbIE JOrapU(OMBI
JeiictBuTtenpHble uyncia. ApudMeTHUecCKue OIepalud C JIeHCTBUTENbHBIMU

17 yuciaamu. [IpuOmkE€HHbIE BBIYMCIECHUS, MpaBUJAa OKPYIJICHHs, NPUKHUIKA U
OLICHKA pe3yJIbTaTa BIYMCICHUI

1.8 [IpeoOpazoBanue BeIpaKEHUH

1.9 KomnuiekcHsle uncna

2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lenbie u 1poOHO-pallMOHATIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHs

2.4 [ToxazarenbHble U JorapuGMUUECKUE YPaBHEHUS

2.5 [enbie u ApoOHO-palIMOHATIbHBIE HEPABEHCTBA

2.6 WppannonaibHble HEPaBEHCTBA

2.7 [Toxa3zaTenbHble U IorapuMuIecKkre HepaBeHCTBA




2.8

TpuronomeTpuyecKkrue HEpaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpuiia cuCTEMBbI JIMHEHHBIX YpaBHEHUN. OnpeaeanuTenb MaTpUIbl

3 DOyHKIUA U TpadhUuKu

31 Oyukuus, cnocoOsl 3aganus ¢pyHkuu. 'papuk dyukuuu. B3aumuo obparHbie
byakuun. YétHpie n Heu€THbIe GyHKIuu. [leproaudeckue GyHKIINN
Ob6nacte ompezneneHuss U MHOXKECTBO 3HaueHuwil (yHkuuu. Hymu ¢yHkuum.
[IpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH — (DYHKIIHH.

3.2 MakcuMmymbl 1 MUHUMYMBI (pyHKunu. HaunOosbliiee U HauMeHbllee 3HAaYCHHE
(GYHKIIMM Ha IPOMEKYTKE

33 Crenennas (yHKIUS ¢ HaTypalbHBIM U LENbIM MMOKa3zareiaeMm. E€ cBoiicTBa u
rpacduk. CBoiicTBa u rpaduk KOpHs N-0Oi CTENEHH

3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Tpaduku

35 [TokazarenbHas u orapupmudeckas QyHKIMH, UX CBOICTBA U TpaduKu

36 Touku paspbiBa. AcuMmnToTel rpagukoB QyHKOMA. CBoHCTBa  (YHKIMIH,
HENPEPbIBHBIX Ha OTPE3Ke

3.7 ITocimenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs TTOCJIEN0BATEIHLHOCTEN

28 Apugpmernyeckass W TreoMeTpuueckas mporpeccur. Dopmyna  CIOXKHBIX
MPOIIEHTOB

4 Hauana maremaTndeckoro anaimsa

4.1 [IpousBonnas pynkuuu. [Ipon3BoaHbIE 371€MEHTAPHBIX PYHKIUI
[IpumeHeHne NPOM3BOAHOM K HCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTb U

4.2 SKCTpeMyMbl. HaxoxaeHne HauOoJbIIEro ¥ HAaMMEHBIIEro 3HaueHUs (QyHKIUU
Ha OTpe3Ke

4.3 [lepBooOpa3nas. MuTerpan

5 MHOXeCTBa U JIOTHKA

5.1 MHo3kecTBO, onepanuu Haj MHOKecTBamu. Jlnarpammel Ditsiepa — Benna

52 Jloruka

6 BeposiTHOCTB 1 cTaTHCTHKA




6.1

OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 Komb6unaTtopuka

7 I'eomerpus

7.1 @urypsl Ha IIOCKOCTH

7.2 [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaIICHUS
7.5 KoopauHatsl 1 BEKTOPBI




