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MNOSICHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
6azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIAapTa CpenHEero odmiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHH, MPEIbIBIIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHMIO, U
TPAaaUIM POCCHIICKOTO 00pa3zoBaHMs. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJCHHE
KJIFOYEBBIMH KOMITETCHIIUSIMHU, COCTABIISIONIMMU OCHOBY JUISI CAMOPA3BUTHUSI U HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEILHOTO PAa3BUTHUS
JMYHOCTH 00YYaOIIHXCS.

HEJIX N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOIO aHAIHM3a» SIBIIETCS OJHUM M3 Hamboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJbI, TOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YEHMs] BCEX E€CTECTBEHHO-HAayuYHBIX KypCcOB, a C JIpyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOe U aOCTPAaKTHOE MBIIUICHHE YyYalluXcs Ha YpPOBHE,
HEOOXOIMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATUKH, O0IIIECTBO3HAHMUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydallhecs OBJIAZICBAIOT YHHBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KOTOpast (GOPMYJIHPYET CBOU JOCTHIKCHHS B MaTEeMaTHIECKOH (hopMme.

Kypc anreOpbr 1 Havam MaTeMaTHYECKOTO aHAJIM3a 3aKJIa/bIBa€T OCHOBY ISl YCIICHITHOTO
OBJIaJICHUA 3aKOHaMU C];)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, INOHUMAaHHsI OCHOBHBIX TeHI{eHHI/If/'I OKOHOMHKHN
U OOUIECTBEHHOW JKW3HHW, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATH HUX B HOBCCIIHGBHOﬁ )Km3HU. B TOXE
BpeMsl OBJIaJIeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KICHMS,
UCMOJIb30BaTh O0OOIIEHHE M KOHKPETHU3aluio, aOCTparMpoBaHUE M aHAIOTHIO, (OPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBbIIUICHHE. B Xo/e n3ydeHus anreOpsl U Hadajl MaTeMaTU4ecKoro
aHaju3a B CTapllIeil IIKOJe ydaluecs MOJIy4aroT HOBBIM ONBIT pEIIeHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTEMaTHYeCKMX  MOJENeH  pealbHbIX CHTyalud u
WHTEPIPETALMM TOJYYEHHBIX DPEIICHHWM, 3HAKOMATCSI C NPUMEPAMHM MaTEMaTUYECKHX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOMIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc o0nanaet 3HaunTeIbHBIM BOCIUTATEIbHBIM OTEHIIMATIOM, KOTOPBIH peainzyercs Kak
yepe3 yueOHbI MaTepual, crnocoOCcTBYOMUN (HOpMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crneun(puky ydeOHOW NesTeIbHOCTH, TpeOyloIleld CaMOCTOSATENbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIHHON KOHIIEHTPAIlUM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHAM3a JISKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOro aHATN3ay» BKIIFOUYAET CIIeTYFOIINe
coJlep’KaTebHO-METOANYeCKre JUHUU: «Yucna U BbluuciaeHUus», «DyHkuuu U rpaduxmy,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTn4yeckoro aHaausza, «MHOXECTBA U JIOTHKay.
Bce ocHOBHBIE cojepKaTenbHO-METOIMYECKUE JIMHUM H3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
o0y4yeHHs B cTapuieil HIKOoJe, eCTECTBEHHO MOMOJHsISA JIpYr Jpyra M IOCTENEHHO HACBIIIAsCh
HOBBIMH TCMAaMH U pa3JiCjiaMu. I[aHHBIﬁ KYpC SABJIACTCA UHTCTPATUBHBIM, ITIOCKOJIBKY 06'LC,Z[I/IH$IGT
B cebc coiep)KaHWe HECKOJIBKHX MaTeMaTHYECKUX IUCHUILTHMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUH aHaJIn3, TCOPUS MHOXKECTB | 1p. [Io Mepe Toro Kak ydamuecs OBIaJeBarOT BCE
Ooiiee IMMUPOKUM MATEMaTHYECKUM ammapaToM, y HHUX IOCIEA0BaTEIbHO (OPMHPYETCS U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATUIECKYIO0 MOJICNb pPEalIbHOW CUTYAIMH, IPHMEHSITh



3HaHWUS, MOJIyYeHHBIE B Kypce «Anredpa M Hayala MaTeMaTUYecKOro aHAINW3a», JUIS PelIeHUs
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHOW MaTeMaTHYEeCKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH
IIOJIYYEHHBIN pe3yibTarT.

CogepxatenbHO-MeTOAMYEeCKas TMHUS «Urcna 1 BBIYUCICHUS» 3aBepiIaeT (JOpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO HA4aTO B OCHOBHOM mikoje. B
cTapuieil mkosie oco0oe BHUMaHHUE yensercs (OPMUPOBAHHMIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKIIIOYAIOLIMX B Ce0Sl HCIIOJIb30BAHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIBHOTO
4yycia, YMEHHE PALMOHAJIBHO BBIOJIHATH ACHCTBUS C HUMH, AENIAaTh NPUKUIKY, OLICHUBATh
pe3ynbraT. OOyuyaromuecs: MONMY4alOT HAaBBIKW NPUOMMKEHHBIX BBIYUCICHUHN, BBIOJHEHUS
JNEUCTBUI C YHClIaMU, 3alIMCAaHHBIMHA B CTAHAAPTHOU (opMe, UCTIOIB30BaHUS MaTEMaTHYCCKHX
KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUM.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCA Ha MPOTSIKEHUU BCEro OOy4YEeHHsS B
CTapiiei IIKOJe, TMOCKOJbKY B KaXJIOM paszfeie MporpaMMbl IMPEIyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaJeBalOT Pa3IMYHBIMU METO/IaMHU PEUICHHS LIEIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUYECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUI, HEPABEHCTB U MX cUcCTeM. [loydyeHHble YMEHHUS UCTIONIb3YIOTCS MIPU UCCIIEI0BAHNUN
GyHKIMI C TOMOIIBIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBIINX U HAMMCHBITUX 3HaYeHWH QyHKIWU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takxke (HOPMHUPOBAHUE YMEHUH BBITIOJHATH PACUETHI IO hopMyJiaM, TPeoOpa30BaHUS TICITBIX,
paloOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHM, a TAKXKE BBIPAKCHUM,
COJIepKalINX CTEIMeHH | JorapudMel. braromapss HW3ydeHHIO anreOpamyecKoro Marepuala
MPOUCXOIUT JalbHENIIee Pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO MBINIICHHS YUaIUXCs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPAcCyXIEHUH, pabOThl ¢ CHUMBOJBHBIMH (opMamu,
MPEJICTAaBICHHS] 3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BHJIE paBEHCTB M HEpaBEeHCTB. Anredpa
npeniaraeT 3 HEeKTHBHBIE HHCTPYMEHTHI JJIs PEUICHHS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAIHO IEGMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepkarenbHo-MeTouuecKass TUHUSA «DyHKIUA U TpaduKu» TECHO TEPEIIeTaeTcs C
JIPYTUMU JIMHUSIMHU Kypca, TTOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T MOCJIEIOBATEILHOCTh U3yUEHUS
MaTepuaia. M3yueHue cTeneHHoM, oKa3aTeabHo!, JorapuMUIecKol U TPUTOHOMETPUUECKUX
GyHKIMMA, X CBOMCTB W TpadUKOB, UCIOIH30BaHUE (DYHKIMHA JUIs pEHIeHUs 3a7a4 U3 JPYrux
y4eOHBIX MPEIMETOB U PEATbHOM KU3HU TECHO CBA3AHO KaK ¢ MAaTEMaTHUYECKUM aHaJIH30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oolbilioe BHUMaHKE YAeIseTcs: GOPMUPOBAHHIO
YMEHHsI BBIpaKaTh (POpMyIaMU 3aBUCUMOCTH MEXIY Pa3IHMYHBIMH BEJIMYUHAMH, MCCIIEIOBATH
nosyueHHbIe PYHKIIMH, CTPOUTH WX Tpaduku. MaTepuan 3Toi coepKaTeabHONU TUHUH HalleleH
Ha pa3BUTHE YMEHUW M HABBIKOB, TIO3BOJISIIONINX BBIPAKATh 3aBUCUMOCTH MEXIY BEIMUYNHAMH B
paznuyHON (popme: aHATMTHYECKOW, Trpadudeckoil U cioBecHOW. Ero m3ydeHune crmocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIUICHHSI, CIIOCOOHOCTH K OOOOIICHWIO M KOHKPETU3AIWH,
WCTIOJIb30BAaHHUIO aHAJIOTUH.

ConepxxarenbHast nuHusg «Havana mMaTeMaTHyecKkoro aHajan3a» MO3BOJISIET CYHIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIATHBIX 33134, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh U CTPOUTH Ipadukul (YHKIUHN, OIPEAETATh UX
HauOOJIbIIME U HAUMEHBINNE 3HAUCHUS, BRIYUCIATH ILIOMAAN GUTYp U OOBEMBI TEJ, HAXOAUTH
CKOPOCTH W YCKOpPEHHs IMporeccoB. JlaHHas conep)KaTellbHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOKHOCTH TOCTPOCHHMSI MAaTeMaTHYECKUX MOJENIEH pPEAlbHbIX CHUTyaluld, HaXOXIACHUS
HaWJIy4dllero pEeLICHHs B MPUKIAIHBIX, B TOM YHCIIE COI[MAJIbHO-3KOHOMHMYECKHX, 3aJayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHalnu3a CHOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO,



(GbopManbHO-JIOrMYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUH paclo3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHHKE M HcKyccTBe. OOyuwaromiyecs y3HAIOT O
BBIJIAIOIIMXCS PE3YJIbTaTaX, [IOJIYYEHHBIX B X0/1€ Pa3BUTHs MaTEMaTUKHU KaK HAyKH, U UX aBTOpax.

CopnepxarenbHO-MeTOAMYECKAs TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHbBIE IIPEJICTABICHHSI IIPOHU3bIBAIOT BECH
KypcC LIKOJIBHOW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCAJIbHBIN SI3bIK, 00bEIUHSIIOIUI
BCE pa3lenbl MaTeMAaTUKM M €€ MPUIIOKEHHM, OHU CBS3BIBAIOT pPA3HbIE MaTeMaTHYECKUE
JUCLUUIIMHBI B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTh IIKOJIBHUKY ITOHUMATh
TEOPETHUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MATEMATHMKM M HCIOJIb30BAaTh €ro s
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Havana MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOpBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIe peallbHbIX CUTYyallMi, NCCIEOBaHMs 3TUX MOJEJIEH ¢ IOMOIIbIO anmapaTa anreopsl U
MaTE€MaTU4YeCcKOro aHajln3a M MHTEpPIpEeTaluu I[OJIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIUIETEHbI B KaXJbl M3 pa3lieJOB IMPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca MIHPOKO
WCIIOJIB3YETCs JUIsl pElIeHUsl MPUKIAIHbIX 3a1a4. [Ipu pemieHun peanbHbIX NPAKTUYECKUX 3a/a4
yuamigecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000MIaTh M KOHKPETH3MPOBATH IPOOIIEMY.
JlesrenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEUICHUS NPHUKIATHBIX 337ad OpPTaHU3yeTCs B
IIpOLIECCEe U3YUYEHUS BCEX TEM Kypca «Airedpa u Hauajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM MiaHe Ha U3y4eHHe Kypca anreOphbl 1 Hayall MaTeMaTHUeCKOTo aHalln3a Ha 6a30BOM
ypOBHE 0TBOJIUTCA 2 yaca B Henento B 10 knacce u 3 vaca B Henento B 11 kiacce, Bcero 3a /iBa
roja o0yuenust — 170 dacos.

COILEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia ¥ BbIYHMCIICHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, TPOIIEHTHI, 0ECKOHEUHBIE
nepuoanueckue Apodu. Apudmernyeckue oOmepaludd C  palMOHAIbHBIMU  YHCIaMH,
npeoOpa3oBaHrs YMCIOBBIX BbIpakeHUH. [IpumeHeHune apoOell W MPOLEHTOB IS pELIeHUs
MPUKIIAIHBIX 33]1a4 U3 Pa3Iu4HbIX OTPACIIEC 3HAHUU U PEAIbHON KU3HH.

JleiicTBuTenpHbIe YKcna. ParmoHanbHbIe M WppallMOHANBHBIE Yucia. ApudMeTHuecKkue
oTiepaIuu ¢ JACUCTBUTEIbHBIMU yucCiaMu. [IpuOarmkEéHHbIE BBIYMCICHUS, IPABUIIA OKPYTIICHUS,
MPUKUJIKA U OLIEHKA pPe3yJbTaTa BEIYMCICHUM.

Crenens ¢ menbiM mokasarenem. CtangapTHas ¢opMa 3amucH JTEUCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanne mnonaxonsmed (opmbl 3amucu  JEHCTBUTENBHBIX 4YHMCENT JJIs  pelieHus
MPAKTUYECKHX 3aJ[a4 U MPECTaBICHUS JaHHbIX.

ApudmeTnueckuii KopeHb HaTypalbHON cTeneHu. [leiicTBus ¢ apudmernyeckuMu
KOPHSIMU HAaTypaJIbHOM CTENEHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOTO apryMeEHTA.

YpaBHeHHUS M HEpaBEHCTBA

ToxaecTBa 1 TOXKIAECTBEHHbIE MTPeoOpa3oBaHUSI.

[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpaKeHHH. OCHOBHBIC TPUTOHOMETPHYECKHUE
bopMyIIBI.

YpaBHeHue, kKopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo1 MHTEPBAJIOB.



Pemienue nenbIx U 1poOHO-paIMOHANBHBIX YPABHEHUI U HEPABEHCTB.

Pewienne nppaniuoOHaIBbHBIX YPaBHEHUN U HEPAaBEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMmeHeHrEe ypaBHEHMM M HEPABEHCTB K PELIEHUI0 MATEMaTHYECKUX 331ad U 3a7ad U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.

DOyHKIUM U rpadpuKu

dyHK1u, crocoObl 3ananus Gynkiuu. ['paduk ¢yHkiun. Bzaumuo oOpaTabie QyHKINH.

OO6nactp omnpeneneHuss 1 MHOXecTBO 3HaueHU ¢pyHkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HAKOIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

Crenennass QpyHKIMS ¢ HATypalbHBIM M IENBIM MOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoticTBa u rpaduK KOPHSI n-Oi CTETICHH.

TpuronomeTpuyeckass OKpPY)KHOCTb, OIpPEJIEICHUE TPUTOHOMETPUUYECKUX (QYHKUIMN
YHUCJIOBOTO ApIyMEHTA.

Havana maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCIENOBAaTEIbHOCTEH. MOHOTOHHBIE
II0CJIEI0BATEILHOCTH.

Apudmernueckass W reomerpuueckas —mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETPUUECKON MPOTrPECCUU.
@opMyna CIOXKHBIX IIPOLEHTOB. Mcrnosb30BaHUE NMPOrpeccuu Ul PELICHMsS PEabHBIX 3a4ad
IIPUKJIAHOTO XapaKTepa.

MHuoxkecTBa M JIOTHKA

MHoecTBO, onepanuu HaJ MHoxecTBamu. [luarpammsel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO alIapara Jjsi ONMMCAHMs peajbHBIX MPOLIECCOB M SIBICHUH, IpU
pELICHUHN 3aJ]a4 U3 APYTUX YYeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KAa3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYMCIEHHSA

Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YHUCEIL.

Crenens ¢ paniMoHaIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JIOrapU(MBI.

YpaBHeHusI M HEpABEHCTBA

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBaHue BhIpaXKEHUN, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM MIOKA3aTEIEeM.

ITprMepBl TPUrOHOMETPUUECKHUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrtembl TUHEWHBIX ypaBHEHHU. PelleHne NpuKIagHbBIX 3a4ad ¢ MOMOIIBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHrEe ypaBHEHHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3a]a4 U3 Pa3UYHbIX 00JacTel HAyKU M peabHON JKU3HU.

DOyHKUUM U rPpaduKu

Oynaknusa.  [lepuogmveckne  GyHkmuu. [IpoMeXyTKM  MOHOTOHHOCTH  (DyHKITUH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH.



[TokazaTenpHas u orapudmudeckas PyHKIINH, ©X CBOWCTBA U TpaduKH.

Hcnons3oBanue rpadukoB GYHKIIUHN sl peICHUS] YPABHEHUN U TMHCWHBIX CUCTEM.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hauvana maTemMaTnueckoro aHajamsa

HenpepriBable GpyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHUS HEPABEHCTB.

[TpounsBoaHas pyHkumu. ['eomeTpuueckuii 1 PU3NIECKUA CMBICT TPOU3BOIHOM.

[TpousBoaHble 31eMeHTapHBIX (GYHKIME. DOpMyNbl HAXO0XKIEHUS MPOU3BOJHONW CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKUIUH.

[TpuMeHeHne MTPOU3BOIHOM K UCCIIEIOBAHHIO (PYHKIUN HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxxnenre HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUs (YHKIIMU Ha OTPE3Ke.

[IpumeHneHrne NPOM3BOMHOM [IJIi HAXOXKJICHUSI HAWIYYIIETO PEHICHUS B MPHUKIATHBIX
3aadax, sl ONpeaesIeHUs] CKOPOCTH MPOoIiecca, 3a1laHHOTO (OPMYIIoil nitu rpadukom.

[TepBooOpaznas. Tabnuia nepBooOPa3HBIX.

Wuterpan, ero reomeTpuyeckuid U (U3MYECKUN CMbBICH. BblumcieHue HMHTErpaia Io
dopmyne Herorona—JleliOHua.

IHJIAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yuyeOHoro npeamera «MaTemaTrukay JOJKHO oOecneduBaTh JIOCTH)KEHUE Ha
YPOBHE CpeIHEro oOmero oOpa3oBaHMs CICIYIOIIUX JUYHOCTHBIX, METAIpEJAMETHBIX H
IPEMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpamMmbl yuyeOHOro mpenmera «MaTemMaTHKa»
XapaKTepU3YKTC:

['paxxnanckoe BocuTaHuUE:

c(OpPMUPOBAHHOCTBIO TPAKIAHCKOM TMO3MIMHM OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro OOIIECTBa, MPEJCTaBICHHEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBIEHHUH, MpOIenyp TpakJaHCKOro oOuiecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBAaTh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM.

[TaTproTHueckoe BOCIUTAaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOMN IPasKIAaHCKON UACHTUYHOCTH, YBOXKEHHUS K MPOILIIOMY U
HACTOSIIIEMY POCCUHCKONW MAaTEMAaTUKHU, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSM POCCUMCKUX
MaTE€MaTUKOB U POCCHUICKON MaTeMaTHMYeCKOW MIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUU B
JIPYTHX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM poOcCCHilckoro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPHUMEHEHUEM
JOCTHKEHUIN HAyKU U JEATENbHOCTHIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DCTEeTNYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKJIOUYasg ACTETUKY  MaTeMaTH4eCKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, pEUICHUH, pPaCCyXIECHUH; BOCIPHUUMYHBOCTHIO K
MaTE€MaTUYECKUM aCIEeKTaM Pa3IndyHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOr0 W Oe3omacHOro oOpasza MH3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 370POBbBIO



(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXUM 3aHATUH U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIIOPTUBHO-03I0POBHTEIHHON
JIEATEIIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTU TPYIOJIOOUS; MHTEPECOM K PA3THMYHBIM
chepam npodheccuoHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTBIO U CIHOCOOHOCTHIO K MaTeMaThdeckoMmy oOpa3oBaHUIO U
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH AU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 33724 MATEMATUYECKOW HAPABIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHHUS COLMAJIBHO-
SKOHOMHMYECKHX IPOLECCOB HA COCTOSSHUE MNPHUPOJHOM W COLMAIBHOM Cpelbl, OCO3HAHUEM
I00ANbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalHMei Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pellieHusl 3a7jad B 00JIacTH OKPYXKAIoUIe cpelpl, MIIaHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KArOLIEH CpeJibl.

[{eHHOCTH HAyYHOTO NTO3HAHMUSL:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOIIECTBCHHOW MPAKTHKH, TOHMMAHUEM MATeMAaTHYECKON HAyKU Kak chepsl
YEJIOBEYECKOMN JEATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIsI PAa3BUTHUS LIMBUJIM3ALNN;
OBJIQJICHUEM S3bIKOM MAaTEMATUKH U MAaTEMATHYECKOW KYJIBTYPOU KaK CPEICTBOM MMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO U UCCIIEA0BATEIBCKYIO EATENBHOCTh HHINBUIYAIBHO
U B Ipynie.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOEHUS IPOrpaMMBbl y4eOHOTO MpeaMeTa «MaremMaTrukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelcmeusmu.

1) Ynusepcanvnvie nosnasamensusie oeticmeus, obecneuusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCco8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHull pabomams ¢ ungopmayueti).

bazoBble mornueckue AeMCTBUS:
® BBIABIATH UM XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMAaTHYECKHUX OOBEKTOB,
MOHSTHIA, OTHOIIEHWN MEXAY MOHATUAMHU; (OPMYIHUPOBATH ONMPEACICHUS TOHSATHH;
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS JIJIsl 00001IeHUs
Y CpPaBHEHUS, KpPUTEPUU IIPOBOJIMMOIO aHAJIN3A;

e BOCHPHHUMATH, (OPMYITUPOBATh M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIHHBIC U
OTpUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

® BBIABISTH MaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOpEUHs B (haKkTax,
JAHHBIX, HAOMIONEHUSIX W YTBEPXKIACHUSAX; TpearaTb KPUTEPHUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

e JieNIaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTHMKH, AEAYKTHUBHBIX M MHIYKTHBHBIX

YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI MO0 aHAJIOTUH;



IIPOBOAMTH CAMOCTOSTEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUH (TIpsMbIe
U OT TIPOTUBHOIO), BBICTpAaUBaTh apryMEHTAllUI0, NPUBOAUTH INPUMEPHl U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBObI;

BBIOMpATh CIOCOO pemieHus] y4eOHOM 3aaaud (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAIMHA ¢ YIETOM CaMOCTOATENbHO BbIJCIEHHBIX
KPUTEPHUEB).

bazoBrie HCCIICO0OBATCIILCKHC ﬂCﬁCTBHH:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HCCJIEJOBATENbCKUA  MHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATh CBOIO IO3UIIUIO,
MHEHHUE;

MPOBOJAMUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, HCCIEAOBAHUE T10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHuyecKoro oOBeKTa, sBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBICHUSMU, MPOIIECCAMU;
CaMOCTOSITeNIbHO  (OpMYyITUpOBaTh 000OIIEHMS W  BBIBOABI IO  pe3yibTaraM
poBeAEHHOTO HAOTIOACHMS, UCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yJIbTaTOB, BHIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPETOIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota ¢ nuadopmanmeii:

BBISIBIISITH 1eDUIIUTHI MH(POPMAIUK, TaHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIIPOC M
JUISl pEILICHNUS 3a]a4H;

BbIOMpaTh MHQOpPMAIMIO M3 HCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATHU3UPOBAaTh U HWHTEPIPETHUPOBATh MH(GOPMAIMIO PA3IUYHBIX BUIOB U (QOpM
IIPEJICTaBIICHHUS],

CTPYKTYpUpOBaTh HMH(OpMalMIO, TPEACTaBIATh €€ B  pasIu4HbIX (opmax,
WUTIOCTPUPOBATh TpapUuecKy;

OLICHUBAaTh HAA&KHOCTh HMHQPOpPMAIMM IO CaMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvuvie KOMMYHUKamMueHble Oelicmesus, 00ecneuusaom chopmMuposanHoCcns
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.
Oo1ienue:

BOCIIPUHUMATh U (i)OpMy.]'II/IpOBaTB CYXKXOCHUA B COOTBETCTBHUU C YCIIOBUSAMH U LECIAMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS] B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYeHHBIH Pe3yIbTaT;

B X0JIe 00CYKJCHUS 3aaBaTh BOIIPOCHI 110 CYHIECTBY 00CYXKIaeMO TeMBI, IPOOIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBaATh HACH, HALICJICHHBIC HA ITIONCK PCIICHUA, COITIOCTABIIATD
CBOM CYXKACHUS C CY)KICHUSMH JPYTHX YYaCTHUKOB JIHAIOTa, OOHAPYKHBAThH pa3Indyne
¥ CXOJCTBO MO3MIMWI;,; B KOPPEKTHOH (opme (GopMyaHpoBaTh pa3HOINIACHS, CBOH
BO3PaKEHHS;

IPEICTABIATh PE3yJIbTaThl PEIICHUS 3aJa4H, SKCIICPUMEHTA, HCCIICIOBAHMs, [TPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4ETOM 3ahay IMPE3CHTAUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHHUYECTBO:



® [OHUMATh U UCIIOJIB30BATh IPEUMYIIIECTBA KOMAH/IHON U HHIUBUYATbHON paOOThI IPH
peleHnn y4eOHbIX 3a]a4; MPUHUMATh LeJdb COBMECTHOU AESITEIbHOCTH, MIIAHUPOBAThH
OpraHM3aIl0 COBMECTHOW paboThl, pachpelneisTh BUIbl pabOT, JOrOBapUBATHCA,
o0cyXJaTh MpoIlecc U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

® y4acTBOBAThH B IPYIIOBHIX (hopmMax pabOThI (0OCYKIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» U UHBIE); BBIIOIHSITH CBOIO YacTh pabOThI U KOOPAUHUPOBATH CBOM JIEHCTBUS
C JPYTUMHU YI€HAMU KOMAaH/]Ibl; OLICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUN MPOTYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vnusepcanvhuie pezynamuensle delicmaus, obecneuusaiom GopmuposaHue CMulCi08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuszanus:

COCTABIIATH IUJIAH, aJTOPUTM pPEIICHHs 3aJadd, BHIOMPATh CIOCOO pEHIeHUs C y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHAHTHI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTpOIIb:

e BJAJETh HAaBbIKAMHM I[IO3HABATENBHON pEe(IEeKCHM KaKk OCO3HAHUS COBEPIIAeMbIX
JNEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3yNbTaTOB; BIaJeTh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIecca M pe3yibTaTa peuieHUs MaTeMaTHYecKOi
3a]a4u;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUH 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJNbTaTa MEIH W YCIOBUSAM, OOBSCHATH TNPHYUHBI
JOCTHIKEHUS WM HEIOCTIKEHUS Pe3yNbTaTOB JAEATEIbHOCTH, HAXOIHUTh OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

OcBoenue yueOHOTO Kypca «Anredpa M Hayajia MaTeMaTUYECKOr0 aHajiu3a» Ha YPOBHE
cpenHero oduiero o0Opa3zoBaHHs JOHKHO 0OecreunBaTh JIOCTHIKEHUE CIEIYIOMIMUX MPEeIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yucsia ¥ BbIYUCICHUSA

OnepupoBaTh MOHATHSAMH: paIlMOHATBHOE M JEHCTBUTENHHOE YHCIIO, OOBIKHOBEHHAS U
JeCATUYHAsE APOOb, MPOLIEHTHI.

BrimonHsaTe apudMeTHIecKre Onepaiyy ¢ palioOHAILHBIME U JeHCTBUTENLHBIMH YHCIAMH.

BeImonHATE  TIPpUOMKEHHBIE BBIYHMCIICHUS, WCIIONB3YSl TpaBHIIa OKPYIJICHUS, [ENaTh
NPUKHJIKY U OLIEHKY Pe3yJIbTaTa BEIYHCICHH.

OnepupoBaTh TMOHSATHSIMH: CTEIIEHb C IENBIM TOKa3aTeeM; CTaHaapTHas (Gopma 3ammucu
NECTBUTEIILHOTO YHCIIa, KOPEHb HATYpajJbHOW CTEMEHH; MCIIOJIb30BaTh MOAXOSIIYIO (GOpMy
3aITUCH IEHCTBUTEILHBIX YUCET TSl PEIISHHsSI TPAKTHYECKHUX 334 M MPEICTaBICHHSI TaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCHHYC M TAHT€HC MTPOU3BOJILHOTO YTJIa; UCTIOIb30BATh
3aIuCh MPOU3BOJIBHOTO YIjia yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHUs M HEpaABEHCTBA

OnepupoBaTh MOHATHAMU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO; IEJI0€, PAIlMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;



BemonusaTe  mpeoOpazoBaHus ~— TPUTOHOMETPUUECKUX  BBIPQKEHUH U pelarh
TPUTOHOMETPUYECKHE YPAaBHEHHUS.

BrImonHATh npeoOpazoBaHus IETbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
penaTb OCHOBHBIE THIIBI LEJIBIX, PAIIHOHATBHBIX U UPPALMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

[TpuMeHSTH ypaBHEHHSI U HEPAaBEHCTBA Ui PEUICHUS MAaTEeMaTHYECKUX 3a/1a4 U 3a7ay u3
pa3INyYHbIX 00JacTel HAYKHU U PeabHOM KU3HU.

MonenupoBaTh pealbHbIE CHTyallMM Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKECHMUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUAME: PYHKIIHSI, CIOCOOBI 3a1anust PYHKIIUU, 00JIACTh ONPEACTICHUS U
MHOXECTBO 3HaUeHHI (HYHKIMH, TpauK QYHKIIUH, B3aUMHO 00paTHbIC (YHKIINH.

OnepupoBaTh MOHATHIMHU: YETHOCTD M HEYETHOCTD (PYHKINH, HYJIN () YHKIHH, TPOMEXKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnons3oBate rpaduku QyHKIUN A peLICHUS YPaBHEHHI.

Crtpouth W yMTaTh rpaduku JUHEHHOW (QYHKIMU, KBAAPATHUHON (PYHKIIMH, CTETIEHHOM
(GYHKIINH C LIETbIM TTOKa3aTeJEM.

Hcnons3oBate rpaduku GyHKIUN U1 MCCICIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH TIpU
pelIeHNH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB M PEAIbHOW XU3HH; BBIpAXATh (HOpMyTIamu
3aBHCUMOCTH MEX/1Y BETUINHAMH.

Hauyana MaTeMaTH4eCKOro aHAJIn3a

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbLHOCTb, apu(MeTHUecKass M TeoMeTpHuecKas
POTpeCCu.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOIIasi FeOMETpUYecKasi MPOrpeccusi, cymma
0eCcKOHEUHO yOBIBaOIIEH reOMETPUUECKOI MPOrPeCcCHH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCO0AMH.

Hcmonp30BaTh CBOWCTBA TOCIEIOBATEIIEHOCTEH M MPOTPECCHH IS PEIICHHs pealbHBIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OmnepupoBaTh MOHATUSMHI: MHOKECTBO, ONEPAIIH HAJ MHOYKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapat JJisi ONUCAHUs peallbHbIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSAMH: ONpPECICHUE, TeOpeMa, CIEJCTBUE, 10Ka3aTeNbCTBO.

11 KJIACC

Yucsa v BbIYUCICHUSA

OnepupoBaTh TOHSATHSIMH: HATypallbHOE, MEJI0€ YHCIO; WCIOJIb30BaTh TPU3HAKU
JIETUMOCTH TIEJBIX YHCEN, PA3JIOKEHHIE YHCIa Ha MPOCThIe MHOKHUTEIH ISl PEIICHUS 3a/1a4.

OnepupoBath MOHATHEM: CTETICHD C PAIlHOHATLHBIM TTOKa3aTEJIEeM.

OnepupoBaTh MOHATUAMH: JIoTapu(M YUCIIA, TECATUYHBIC U HATYpaJIbHbBIC JTOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTENEHU ISl TNpPeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
HNOHATUSAMHU: TTOKa3aTeIbHOE YPAaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIE TUITBI TOKA3aTEIbHbIX
ypaBHEHUH U HEPABEHCTB.

BemonHsaTe mpeoOpa3oBaHus BBIPAKEHUH, COJAEpXKAIIMX Jorapudmbl; OMEpUpOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHE W HEPaBEHCTBO; pElIaTh OCHOBHBIE THIIBI
JorapupMUUECKUX ypaBHEHUI U HEPABEHCTB.



Haxoouts pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH AJIs PELIEHUS NPAaKTUUECKUX 3ajau.

Haxonuts pemieHus npocTenmmx CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPABHEHUN U
HEPABEHCTB.

MogenupoBaTh peajgbHbIE CUTyallUM Ha S3bIKe anreOpbl, COCTaBIATH BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIENOBATH IIOCTPOCHHBIE MOACIH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl.

DOyHKIUM U rpadpuKu

OnepupoBaTh MOHATUSMH: MEpPUOANYECKas (YHKLIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKIMU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIIee M HAUMEHbIIee 3HAYeHUs (YHKIUU Ha
IIPOMEXKYTKE; UCII0JIb30BaTh UX JUISl UCCIIEI0BAaHUS QYHKIINH, 3aJaHHOM rpauKoMm.

OnepupoBaTb  NOHATUSIMM:  IpadUKM  [OKA3aTeNbHOM,  JOrapu@MHUuUecKod  u
TPUTOHOMETPUUYECKUX (PYHKIHMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HCIOJIB30BATh
JUIsl PEILICHUs] yPAaBHEHUIN U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaQUKU JUHEWHBIX YpaBHEHUH U
MCII0JIb30BAaTh UX Ul PELIEHUS CUCTEMBI JINHENHBIX ypaBHEHUI.

Hcnonp3oBate Tpaguku (YHKIUH IS MCCIETOBAHUS NPOIECCOB M 3aBHCUMOCTEH W3
JPYTUX y4EOHBIX TUCLUIUINH.

Hauyana mareMaTH4ecKoro aHajimsa

OnepupoBaTh NOHATUAMU: HENIPEPbIBHAS (PYHKIINS; IPOU3BOIHAS (PYHKIIMH; UCIIOJIb30BATh
reoMeTpUYecKuil 1 pU3NYecKHii CMBICI TPOU3BOAHOM JUI peleHus 3a1ay.

HaxonuTe mpou3BOJHBIE 3E€MEHTAPHBIX (YHKUMH, BBIUUCIATH MPOU3BOJIHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh NPOM3BOJHYIO JJIsi  HMCCIelOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3Y/IbTAThl UCCIEIOBAHMS K IOCTPOEHHIO IPahUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILIEro pEelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE€ COLIMAIbHO-9KOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: NEpBOOOpa3Has W HMHTErpal; MOHMMATh I'€OMETPUUECKUU U
(bu3nyecKuil CMBICIT UHTErpaa.

HaxonuThe nepBooOpasHble 37€MEHTapHBIX (DYHKIIHI; BBIYUCIATh MHTErpall 1o (Gopmyse
Herorona—Jleitbnuna.

Pemate mpukiiagHble 3a/1a4M, B TOM YHCIE COLMAIBHO-?KOHOMHYECKOTO U (hPU3MYECKOTO
XapakTepa, CpeCTBAMU MaTEMaTHUECKOT 0 aHAJIN3A.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No KonnuecTBo yacos DNEeKTPOHHBIC
o HaumenoBanue pasnenon Bee Konrpon | Ilpaktuue (undpossie)
I ¥ TeM TPOTPAMMBI ro bHBIC CKHe o0Opa3oBaTenbHbIE
paboThI paboThI pecypcsl
MHozKeCTBa palroOHaIbHBIX Bubmuotexa LOK
1 EE;S;:E:;E;HH); HHCeIL 14 1 https://m.edsoo.ru/1
YPABHEHI 568aba3
U HEPaBEHCTBA




DOyHKINUH U TPAPUKH. bubnuoteka [JOK
2 Crernens ¢ 1eapIM 6 https://m.edsoo.ru/1
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ApI/Iu(pMeTHqGCKHﬁ KOPEHb Bubmorexa [IOK
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5 5 https://m.edsoo.ru/1
IIPOrpeccuu 56%aba3
bubnunoreka LIOK
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YACOB I10 ITPOTPAMME
11 KJIACC
No HanMeHOBAHIe KosmmuecTBo yacoB DNEeKTPOHHBIE
(mudpoBsbIC)
/ pa3zesioB U TeM Beer | Koutponwsn | IIpaktuuec 6
1| IPOTPaMMBI 0 bIe padOTHI | KHE pabOTHI ODPASOBATEILHHIC
pecypchl
Crenens c
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oo Buanes 10K
1 12 1 https://m.edsoo.ru/fl11c
byHKIIHS. Aafd
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HaTvoatbHbie i bu6mmoreka [IOK
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
[IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO -
00pa3oBaTeNbHOI MPOrpaMMbl CpeTHET0 0011Iero 00pa3oBaHus
pe3ynbTara
1 Uucna 1 BBIYUCIICHUS
. OnepupoBarh NOHATUAMH: PALMOHAIBHOE U JACHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAsI U JECSATUYHAs APOOb, TPOLEHTHI
- BoinonHATe  apudmernyeckue omnepanuMM € palUOHAIBHBIMH U
' JNENCTBUTEIBHBIMY YU CIIaMU
13 BbimonHATe npUONMKEHHBIE BBIYMCICHUS, UCHONb3Yys IpaBHUiIa
. OKpYTIJIEHUS, 1e]aTh IPUKUIKY U OLICHKY PEe3yJIbTaTa BRIYUCICHUN
OnepupoBaTb NOHATHUAMHU: CTENEHb C IEJIBIM  IOKAa3aTeleM,
cTaHJapTHass (opMa 3amucu JAEWCTBUTEIBHOIO YHCHA, KOPEHb
1.4 HaTypaJIbHOM CTENEHU; UCIOJIb30BaTh MOAXOASAIIYI0 (OpMY 3alucu
JNEHUCTBUTENBHBIX 4YHMCEN JJI PEIIEHUS MPAKTHYECKUX 3ajad u
MIpe/ICTaBICHUS] TaHHBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC ¥ TAHI'€HC IIPOU3BOJIBHOTIO
1.5 yIjia; KCIIOJIb30BaTh 3aMUCh MPOU3BOJILHOTO yIia 4epe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKIIMU
2 VYpaBHEHMSI U HEPABEHCTBA
OnepupoBaTh MOHATHAMM: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
2.1 1eJIoe, panyoHAIbHOE, UPPAMOHAIIBHOE YpaBHEHWE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
55 BeImonHATe mpeoOpa3oBaHusi TPUTOHOMETPUYECKHX BBIPAKEHUH U

pelaTh TPUrOHOMETPUUECKUE ypaBHEHUS




BoimonuATe  mpeoOpa3oBaHMs  LENBIX,  PAlMOHAIBHBIX |

2.3 UppAIMOHATILHBIX BBIPAXCHUH U pEIIaTh OCHOBHBIC THUIIBI IEIBIX,
palMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHNUN 1 HEPABEHCTB
IIpuMeHsTr  ypaBHEHMss M HEpaBEHCTBA  JJI1  pEIlEHUs
24 MaTeMaTHYeCKUX 3a/1a4 M 3aJad U3 Pa3InYHbIX 001acTeil HayKu |
peanbHOM KU3HU
MogenupoBaTh peajbHble CUTYyallud Ha A3bIKE aJreOpbl, COCTABIATh
55 BBIDQKEHUS, YpaBHEHMs, HEpPAaBEHCTBA II0 YCIOBUIO 3ajayH,
' UCCIIeIOBaTh ITOCTPOEHHBIE MOJEIM C MCIOJb30BAaHMEM almapara
anreopsl
3 OyHKIUH U TpaPuKH
OmnepupoBarh MOHATUSAMH: (YHKLHUS, CIIOCOOBI 3aJaHUs (YHKIUH,
3.1 o0yacTh OmpeseNneHus 1 MHOXECTBO 3HauyeHMH (yHKUMH, Trpaduk
(GbyHKIIMH, B3aUMHO 00paTHbIE (QYHKITUH
32 OnepupoBaTh HNOHATHAMU: YETHOCTh U HEYETHOCTh (PDYHKLUH, HYIH
' (GyHKINHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonp3oBate rpadguky GyHKIMHA U1 peLIeHNs ypaBHEHUH
34 Crpouts M uuTaTh rpaduKu JUHEHMHONM (QYHKIMH, KBaIPATUYHOU
' (GyHKINHU, CTENEeHHON (PYHKIMHM C IIeTbIM MOKa3aTeIeM
Hcnonb3oBare rpaguku QyHKIUH U1 UCCIIEAOBAaHUS MPOLIECCOB U
35 3aBUCHMOCTEH MpHU pPELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U
' peanbHON JKHM3HH, BBIpaXaTh (OpMyJaMH 3aBHCHUMOCTH MEXAY
BEIIMYMHAMU
4 Hauana maremaTndeckoro aHaiamsa
Al OnepupoBaTh NOHATHAMU: MOCIEI0BATENBHOCTD, apu(pMeTHIecKas 1
' reoMeTpuyecKas Mporpeccun
OnepupoBarh NOHATHAMH: OECKOHEYHO YOBIBAIOIIasi FeOMeTpUYecKas
4.2 mporpeccusi, cymMma OECKOHEYHO YOBIBaloOIIEeH TIeoMeTpUYecKOi
MIPOrpeccuu
4.3 3amaBaTh MOCIIEOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnons30BaTe CBOWCTBA IOCIENOBATEIBHOCTEN M NPOTPECCUN IS
' pelIeHus peaabHbIX 33a4 MPUKIIAJHOTO XapaKkTepa
5 MHosxecTBa 1 JIOTUKA
5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIlMU HAJl MHOKECTBAMU




Hcnons3oBaTh TGOpeTI/IKO-MHO)KeCTBCHHHﬁ amrmnapar a1 OIIMCaHHA

5.2 peaJIbHBIX MPOLIECCOB M SIBJICHWM, NMpPU PEIICHUU 3a/4ad U3 JAPYrux
y4eOHBIX MPEIMETOB
53 OnepupoBarh MOHATHAMH: OINPEICICHUE, TeOopema, CIEICTBHUE,
' JI0Ka3aTesIbCTBO
11 KUIIACC
Kon .
IIpoBepsieMble TpeIMETHBIE PE3YIbTAaThl OCBOEHUS OCHOBHOM
IIPOBEPSEMOTO .
00pa30BaTeNbHON MPOTrpaMMbI CPETHETO 00IIero 00pa3oBaHus
pe3ynbTaTa
1 Hucna 1 BIYUCICHUS
OnepupoBaTh NOHATUSMU: HATYPAJIbHOE, LI€JI0€ YUCII0; UCII0JIb30BATh
1.1 MPU3HAKU JIETMMOCTH LIETIBIX YHUCENl, Pa3JIOKEHUE YUCia Ha MPOCThIE
MHOKUTENH JUIsl pEIIeHUs 3a/1a4
1.2 OnepupoBatrh MOHATHEM: CTENIEHb C PAllMOHAJIBLHBIM [IOKA3aTEIEM
13 OnepupoBarh TOHATUSAMHU: JoTapudM 4HCIa, JAECATUYHBIE U
' HaTypaJbHBIE JIOTapU(MBI
2 YpaBHEHHUs 1 HEpABEHCTBA
[IpuMeHATh CBOICTBA CTENEHM MJisi MPEeOoOpPa3OBaHUS BBIPAKCHUH,
2.1 OIIEpUPOBATh MOHATUAMU: I1I0KA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB
BoinonHsATe npeoOpa3oBaHysl BEIpaXKEHUH, CoAepKaIUX JorapudMbl;
55 ONEpPUPOBATh  MOHATUSAMM:  JIoTapu(MUUYECKOE YpaBHEHUE MU
. HEpPAaBEHCTBO;  pellaTh OCHOBHbIE THUMBl  JOrapupMUUECKUX
YpaBHEHUI U HEPABEHCTB
2.3 HaxoauTs perieHns npocTENIINX TPUTOHOMETPUYECKIX HEPABEHCTB
OnepupoBarh NOHATUSMH: CUCTEMA JMHEHHBIX YpPaBHEHHU U €€
24 pelleHue; HCHoJb30BaTh CUCTEMY JIMHEWHBIX YypaBHEHWM Uit
pelIeHns MPaKTUYECKUX 3aa4
55 Haxomute pemeHus MNpOCTEMIIMX CHCTEM W COBOKYIHOCTEH
' palMoOHaNbHBIX YPAaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHble CUTYAIlMHM Ha A3bIKE aureOpbl, COCTABIATH
Y BBIPQKEHUS, YPAaBHEHMs, HEPABEHCTBA M CHCTEMbI IO YCIOBHUIO
' 3a/la4M, HCCIIEN0BaTh IMOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM
ammapara anreopbl
3 OyHKIIMU U Tpaduku




OnepupoBaTh MOHATHUSAMH: NEpUOIUYEcKas (PYHKIHUSA, MPOMEKYTKH

MOHOTOHHOCTH (D)YHKIIMH, TOUKU dKCTpeMyMa (yHKIWHU, HanOobIiee

> Y HauMEHblIlIee 3HaYeHUs (PYHKIMH Ha IPOMEXKYTKE; UCIIOIb30BaTh UX
TUTSL UCCIIeIOBaHus (PYHKIMH, 3aJaHHON TpaduKoM
OnepupoBatb HOHATUSAMMU: rpaduku I10Ka3aTeIbHOM,
32 Jorapu()MuUUecKor ¥ TPUrOHOMETPUUYECKUX (PYHKIMI; N300pakaTh UX
' Ha KOOPAMHATHOM IUIOCKOCTM M UCHOJIb30BaTh [yl pEIIEHUS
YPaBHEHMI U HEPABEHCTB
N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TIpadUKu JIMHEHHBIX
33 YPaBHEHUH W UCIOJb30BaTh UX JUISl PELICHUS] CUCTEMBbl JUHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpadguku GyHKUMN JUIsL UCCIIEIOBaHUS IPOLIECCOB U
. 3aBHCUMOCTEH 13 JPYruX y4eOHBIX TUCIHUILTIH
4 Hagana maTemarnueckoro aHanusa
OmnepupoBaTh MOHATUSAMHU: HeNpepbiBHAsA (DYHKIMS, MPOU3BOIHAS
4.1 (GYHKINHU; WCIIONB30BAaTh T'€OMETPHUECKUI W (PU3MUECKUI CMBICT
IIPOU3BOIHOM Ul PEILICHUS 3a]a4
42 HaxoauTe mnpou3BOJAHBIE 3JEMEHTApHBIX (QYHKLUUH, BBIYHCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIUH
Hcnonb30BaTh NpPOM3BOAHYIO JJsi HCCIENOBAaHUS (QYHKIMM Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI,  IPHUMEHATH  PE3YNIbTATHI
HCCIIEIOBaHMS K IOCTPOEHUIO rpapuKoB
Hcnonb30BaTh NPOU3BOAHYIO JJIsi  HAXOXKJIEHUS  HAMIIYYIIEro
4.4 pelIeHns B NPUKIAIHBIX, B TOM YUCIIE COLMAIIBHO-DKOHOMUYECKHX,
3a1a4ax
45 OnepupoBarh MOHATHSMH: MEPBOOOpa3Has M HHTErpai; MOHUMATh
' reoMeTpuyYecKuil U GU3NYECKU CMBICI HHTErpaia
16 Haxomute mnepBooOpa3Hble 3JI€MEHTApHBIX (GYHKIUM, BBIYUCIATH
' uHTerpai no gopmyne Herotona — Jleitbnuna
Pemarp nmpuknazHele 3agadd, B TOM  YHMCIE€  COLHUAIbHO-
4.7 SKOHOMMYECKOTO M  (U3MYECKOro  XapakTepa, CpeICTBaMH

MaTeMaTH4YCCKOIro aHajln3a




ITPOBEPAEMBIE 2JIEMEHTbI COAEPKAHUSA

10 KUIACC
Kon [IpoBepsiemMblil 2JIEMEHT cOAep )KaHUs
1 Yucna u BBIYUCIICHUS
Panmonaneupie uyucna. OOBIKHOBEHHbIE M JIECATUYHBIE JAPOOH, MPOLEHTHI,
OECKOHEUHBIE TEepUOIUYECKHEe JApoOH. ApH(PMETHUYECKHE OINepaluu C
1.1 palMoHalIbHBIMU  YHCIAMH, MpeoOpa3oBaHUSl  YMCIOBBIX  BBIPAKCHMIA.
[Ipumenenne apoOGeil M MPOLEHTOB JUIS DPEUICHUS NPUKIATHBIX 33734y U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HU
JenictBuTenbHble  uyMcia. PalnuoHanbHbIE W UPpALMOHAIbHBIE  YHCIIA.
- ApudmeTnueckue omnepanuu C JIeHCTBUTENbHBIMH 4uciaMu. [IpubmmkéHHbIe
' BBIUMCJICHMS], TIpaBWia OKPYIVIEHHS, [PUKUAKA U OLEHKAa pe3yJsibrara
BBIYHCIICHUI
Crernens ¢ uebiM nokasarenaeMm. CtanaapTHas ¢dopMa 3amucu 1eiCTBUTEIHLHOTO
1.3 ymcina. Mcnonp3oBanue noaxoadiieil opMbl 3alIUcH AEUCTBUTEIbHBIX YHCET AJIs
peLIeHUs] TPAKTUYECKUX 33]1a4 U MPECTaBICHUS JaHHbIX
14 Apudmernaeckuit KOpPEHb HaTypaJbHON CTEIICHH. JevictBus c
' apupMeTUYECKUMH KOPHIMHU HaTypaIbHOU CTETICHU
s CuHyC, KOCHHYC M TAaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHCIOBOTO apryMEHTa
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBaHUS
55 [Ipeo6paszoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHMe, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pelieHne HepaBeHCTBA. Meron
' MHTEPBAJIOB
2.4 Pemenne nensix u ApoOHO-pallMOHATBHBIX YPABHECHUH U HEPABEHCTB
2.5 Pemrenne nppaninOHAIBHBIX YPaBHEHW U HEPABEHCTB
2.6 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN
57 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKUX 3a7ad U
' 3a]a4 U3 pa3IM4HbIX 00JacTel HayKH U pealbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oynknus, crnocobbl 3amanus Gyakiuu. ['padux ¢pyaknuu. BzanmHo oOpatHbie
' byHKIIUN




32 O6nacth ompeneneHUss W MHOXKECTBO 3HaueHuWd GyHkumu. Hymm dyHKImm.
' [IpomexxyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
13 CrernenHast ()yHKIUSI C HATypaJdbHBIM U IEJBIM TIOKa3ateneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-Ol CTEIEHU
Y TpuroHomerpuueckasi  OKPYKHOCTb, OIpPEHCICHHE TPUTOHOMETPUUYECKUX
' (GyHKLUH YUCIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHaausa
i1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHMsI TIOCIEAOBATEIBHOCTEH. MOHOTOHHBIC
' MIOCJIEI0BATEIbHOCTH
ApudmeTrndeckass U reoMeTpudeckas mporpeccud. beckoHeuHO yObIBaroImas
42 reoMerpuueckas nporpeccus. Cymma 6eCKOHEYHO YOBIBaOIIel reOMeTpHIeCKOn
' nporpeccuu. opmyia CIOXXHBIX MPOLEHTOB. M cronp30BaHne MpoOrpeccuu st
pELIeHUs pealIbHbIX 3a7a4 PUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOruKa
MHoOXxecTBO, onepauud HaJa MHOxecTBaMu. [(uarpammbsl Ditnepa — Benna.
5.1 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO ammapara JJisi OMUCAHUS PeaTbHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 37IEMEHT COJIEPHKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEN
1.2 Crenens ¢ pallioOHAIBHBIM MOKa3aTeraeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm yncna. JlecaTuuHble U HATypajIbHbIE JOrapu(MbI
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 [IpeoOpa3oBaHue BhIpaXXeHUH, COAEePKAIUX TOTapUPMBI
> [Ipeobpa3oBaHue BbIpaX)eHU, COAEPIKAIIUX CTEIIEHHU C PAIlMOHATHLHBIM
' ITOKa3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIe YypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
06 Cucrembl JTMHEHHBIX ypaBHEHMU. PelieHune mpuKIagHbIX 3a7ad C MOMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 Cuctembl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUIN U HEPABEHCTB




53 IIpuMeHeHNE ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMATHYECKUX
' 3a]1a4 U 33]1a4 U3 pa3Iu4HbIX 00JacTe HAyKU U peallbHOM JKU3HU
3 OyHKIMH U TpaPuKH
Oynkius. [lepuognueckue GyHKuu. [IpoMeXyTKd MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl 1 MUHUMYMBI QyHKIIMU. Hanbombinee 1 HauMeHbIee 3HAYCHHE
(GyHKINU Ha TPOMEXKYTKE
32 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
34 Hcnons3zoBanne rpadukoB GYyHKIMUA UIsI PEHICHUS YpPaBHEHUW W JIMHEWHBIX
' CUCTEM
Hcnonp3oBanue rpapukoB (QYHKUMH JJI1  MCCIEAOBAaHUSA IIPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT IPU PELICHUH 33/1a4 U3 JIPYTUX Y4eOHbIX
IIPEAMETOB U PEabHOM KU3HU
4 Havana marematrnueckoro aHanusa
4.1 HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM
43 ITpouzBosHbIe 1eMeHTapHBIX GYHKIUNA. DOPMYIIBI HAXOXKAECHUS TPOU3BOIHON
' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI
[IpumeHeHne MpPOM3BOAHON K HCCIENOBaHHMIO (PYHKIUH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoskaeHne HaubobIIero 1 HauMEHbIIEro 3Ha4eHUsT (PyHKIUH
Ha OTpe3Ke
[IpumeHeHne MPOU3BOIHOM JUIsI HAXOXKICHUS HAWJIy4ylIero peHieHHusl B
4.5 NPUKJIAJHBIX 3aJadax, I ONPEIENIEHUs CKOPOCTH IIPOLECCa, 3aJaHHOIOo
dhopmymoit uu rpagukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuii U puznyeckuii cMbIcil. Beruucienue uHTerpana
' no opmyne Hetorona — JleiiGuuma

ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOM MPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon [TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM OCBOCHUS
MIPOBEPSEMOTO OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEAHET0 O0IIEro
TpeOoBaHUs o0pa3oBaHus

Brnanenue merogaMu 10Ka3aTenbCTB, AITOPUTMAMU PELLICHHS 3a]1ay;

yMeHue (popMyIrpoBaTh U ONEPUPOBATH MOHATUSIMU: OINpEAEIeHHE,




aKCHUOMa, TeopeMa, CJIeICTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYTUPOBKH;  NPUMEHATH  HUX;  YMCHHE
¢dopmynMpoBaTe 00paTHOE U HPOTHBOIOJIOXKHOE YTBEP)KICHHUE,
MIPUBOJUTL TPUMEPHI U KOHTPIPUMEPBI, HCIOJIB30BaTh METOA
MaTeMaTHYeCKOU UHIYKIWH; IIPOBOJIUTH JI0Ka3aTelbHbIe
paccyXAeHMsT TpU pEIIEHUH 3373y, OLIEHHWBATh JIOTUYECKYIO
IIPAaBUIBHOCTb PACCYKICHUH; yMEHHE ONEepUpoBaTh IOHATUAMU:
MHO>KECTBO, TIOJJMHOKECTBO, OIIEPALlMH HAJl MHOKECTBAMHU; YMEHHUE
HCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIHM ammapar Jyuisi ONUCAHUs
peaJIbHBIX MIPOLIECCOB U ABJICHUM U NPU PELIEHUH 33134, B TOM YHCIIE
U3 Ipyrux y4eOHbIX MPEJIMETOB; YMEHHE ONEepUpPOBAaTh MOHATUIMU:
rpad, CBsI3HBIA Tpad, IEepeBo, HUKI, Tpad HA MIOCKOCTH; YMEHHUE
3aJaBaTb M ONKMCHIBaTh TIpadbl  pasIUUHBIMU  cIocOOamy;

WCTIOJIB30BATh Tpadbl P PEIICHUH 33124

YMeHue onepupoBaTh MOHATHAMU: HATYpaJlbHOE YHUCIIO, LIET0€ YUCIIO,
CTENEHb C IIeJbIM I[I0Ka3aTeleM, KOPEHb HaTypajlbHOW CTENEHH,
CTENEHb C PallMOHAIbHBIM IIOKA3aTeJIEM, CTENEHb C JEHCTBUTEIbHBIM
nokaszaTeseM, Jorapupm 4HCIa, CHHYC, KOCHMHYC U TaHTEHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK MO MOAYJIO, PAllMOHAIILHOE YHCIIO,
UppalMOHAIbHOE  YHUCIIO, MHOXKECTBA  HATypajbHbIX, LEJbIX,
palMOHANbHBIX, JCHCTBUTENBHBIX YHCEN, YMEHHE HCIOJb30BaTh
MIPU3HAKH JI€TMMOCTH, HAUMEHBLINH 001U AeTUTeNb U HaMEHbIIee
oO1uiee KpaTHoOe, alropuT™ EBKiIMIa pu pelieHnu 3a1a4; 3HaKOMCTBO
C pa3IMYHBIMHM IIO3ULUOHHBIMH CHCTEMaMHU CUUCIICHHS; YMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYEHHUH 1 IPeoOpa30BaHusl BHIPAKEHUH CO
cTereHsMH M Jjorapudpmamu,  npeoOpa3oBaHHs  JAPOOHO-

pallMOHANBHBIX BBIPAKEHUN; YMEHHE OIEpUPOBAaTh IOHATUAMM:

MOCJIeI0BAaTEIbHOCTb, apupmMeTHuecKas nporpeccus,
reoMeTpuuecKas nporpeccus, OECKOHEYHO yObIBaromias
reoMeTpuuecKas nporpeccus; yMeHHue 3aaBaTh

MOCJICZIOBATEILHOCTH, B TOM YHCIE C IOMOIIBI0 PEKYPPEHTHBIX
(dbopMyI; yMEHHUE OIMEepPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COprDKéHHI)Ie KOMIIJICKCHBIC quciia, MOAYJIb u ApPryMCHT
KOMIUIEKCHOTO —4Yucia, QopmMa 3aluCHd  KOMIUIEKCHBIX — YHCeN
(reomeTpuyveckas, TPUTOHOMETpHUUECKas M alreOpanyeckas); yMeTh
MPOU3BOJUTL  apuU(PMETHUECKUE JIEHCTBUS C  KOMIUIEKCHBIMU

quciiaMu; IPUBOJUTH ITPUMEPHBI UCITOJIB30BAHHA KOMIIJICKCHBIX YUCEIT;




ONEepUpOBaTh MOHATHAMHU: MaTpuua 2x2 u 3X3, omnpeneauTelib

MaTpHUILIbl, TEOMETPUUECKHUI CMBICII ONPEAECIUTEINS

YMenue ONepUpoOBaTh MOHSATUSAMH: palMoHaIbHbIE,
UppalMoHaNIbHbIE, MMOKa3aTelbHble, CTENEeHHbIE, JIOrapupMUIecKue,
TPUTOHOMETPUYECKHUE YpPaBHEHUS W HEPABEHCTBA, WX CHCTEMBI;
YMEHHE OIEpUPOBATh TMOHATUAMU: TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpPaBHEHHH M
HEPaBEHCTB, PAaBHOCWJIBHOCTh YPAaBHEHMI, HEPABEHCTB MU CHCTEM;
yMEHUE peliaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMbI C MOMOIIbIO
Pa3IUYHBIX MPUEMOB; pelIaTh YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C
rapamMeTpoM; MPUMEHSATh YPAaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJIs
pelIeHrs MaTeMaTUYeCKUX 3a/lad U 3a/1ay U3 Pa3IMuHbIX oOsacTeit

HayK{ U PEIbHOW KU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, YETHOCTh (YHKIUH,
NEPUOUYHOCTD ¢byHKLUY, OrPaHUYEHHOCTh ¢byHKIHY,
MOHOTOHHOCTh (YHKIMH, SKCTpeMyM (YHKIUH, HaubOoibliee u
HauMEHblIee 3HAauYeHUs (PYHKIUU Ha NPOMEXKYTKE, HelpepbIBHas
GyHKIMS, acuMOTOThl Tpaduka (QYHKIUM, TepBas M BTopas
pOU3BO/HAS (YHKIIMH, T€OMETPHUUECKUH U (U3HYECKHH CMBICIT
MIPOU3BOJIHOM, MepBooOpa3Hasi, ONpeAeNEHHBbIM HHTErpajl; yMEHUe
HaXO/JWTh AaCHUMITOTHI Tpaduka (YHKIHUU; YMEHUE BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, MPOU3BEJIEHUS, YAaCTHOTO WU KOMIIO3UIUHU
GyHKIMH, HAXOIUTHh YpaBHEHUE KacaTelbHOH K rpaguky (QyHKIUH,
YMEHHE HaXOJUTh MMPOU3BOJHBIE JIEMEHTAapHbIX (QYHKIUN; YyMEHUE
HCIOJIb30BATh MPOU3BOIHYIO JJIS MCCIeI0BaHUs (GYHKINN, HAXOAUTh
HauOOoJbIINEe U HAUMEHbILINE 3HaueHus: QYHKIUI; CTpOUTh rpaduku
MHOTOWJIEHOB C HCIOJB30BaHUEM ammapaTa MaTeMaTH4ecKOro
aHaJlM3a; MPUMEHATh MPOU3BOJHYIO JJISl HAaXOXIACHUS HaWIydIlero
pElIeHNs B IPUKIIAHBIX, B TOM YUCIIE COLMATIEHO-DKOHOMUYECKUX U
(bu3MYecKX 3a7avax; HaXOIWUTh IUIOMATU W O00BEMBI (uUryp C
MIOMOLIBI0 HHTErpayia; IPUBOAUTH IPUMEPHl MAaTEMaTUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHINaTbHBIX YpaBHEHUIN

YMeHue omnepupoBaTh MOHATUSAMHU: Tpaduk (yHKIWH, oOpaTHas
GyHKIMSA, KOMIO3UIUS PYHKINN, TuHEHAasS QyHKIUS, KBaApaTHYHAS
GyHKIMSA, panuoHanbHas  (YHKIMS,  CTeNeHHas  (yHKUWS,
TPUTOHOMETpHUUYECKHE (DYHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE

¢GbyHKIMHU, TOKa3zaTeNnbHass W Jiorapudmudeckas (yHKUHUU; yMEHHE




CTPOUTH TpadUKu U3y4EeHHBIX YHKITUN, BBITOIHATH MPE0Opa30BaHUS
rpadukoB (QyHKUIMN, HCIONB30BaTh TpaduKu I HU3yUCHHS
MIPOIIECCOB U 3aBHCUMOCTEH, TIPU PEIICHHUH 33/1a4 U3 IPYTUX YI4EOHBIX
NPEeIMETOB M 3a/a4 W3 PeajbHOM JKU3HU; BBIpXKaTh (PopMylaMu
3aBHCUMOCTH MEX]y BEJIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA U
rpaduku QYHKIUHN Ui pelIeHns ypaBHEHUH, HEPaBEHCTB U 33134 ¢
napamMeTpamu; H300pakaTh Ha KOOPMHATHON IIOCKOCTH MHOXKECTBA

pELIECHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 33J]a4M Pa3HbIX TUIOB (B TOM 4MCIIE HA
IIPOLIEHTHI, JOJIM U YaCTH, Ha JBH)KEHUE, paboTy, CTOUMOCTh TOBAPOB
U yCIyr, HAJIOTH, 3aJayd M3 00JacTH YNpPAaBJIEHUS JUYHBIMH U
ceMelHbIMU (UHAHCAMU); COCTABIIATh BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA M HX CHCTEMBI II0 YCJIOBHMIO 3aJa4M, HMCCIIEI0BATh
MIOJTyYEHHOE PELICHUE U OLIEHUBATH IIPaB/I0NOA00HOCTD PE3yIbTaTOB;
YMEHUE MOJCIIMPOBATh pEajbHbIE CUTYallUH Ha SI3bIKE MAaTEMaTHUKH;
COCTABJIATH BBIPAXXCHUS, YPABHECHMSI, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3alayd, MCCICAOBAaTh  IOCTPOCHHBIE  MOJENH  C
HCIIOJIb30BAaHUEM anmapara anreopsl, UHTEPIPETUPOBATH

TTOJTyYEHHBIN pe3yJIpTaT

YMeHne omnepupoBaTh TOHATUSAMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoIblllee U HAMMEHbBIIIee 3HAYCHUSI, pa3Max, JUCIIepCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO HAa0Opa; yMEHHME H3BIIEKAaTb,
WHTEPIPETHPOBATh MH(POPMAIIHIO, TIPEICTABICHHYIO B TaOIuIax, Ha
auarpaMmax, rpadukax, OTpPaKalollyl0 CBOMCTBAa  peajbHBIX
MPOLIECCOB U SIBIICHUH; MPEICTaBIsITh WHGOPMAIUIO C TOMOIIBIO
TaONHI] U JAWArpaMM; UCCIIEIOBAaTh CTAaTUCTUYECKUE JAHHBIC, B TOM
YHuclie C MPUMEHEHHEM TrpapuuecKuX METOJOB M DJIEKTPOHHBIX
cpencTB; TpaduyecKd HCClIeA0BaTh COBMECTHbIE HAOMIOACHUS C

IIOMOIIBIO AUarpamMm paCCCUBaHUA U JIMHEHHOM perpeccuun

YMeHHe onepupoBarh MOHATHAMU: CIYYalHBIM OINBIT U CIIy4dailHOE
COOBITHE, BEPOSITHOCTH CIIYy4aifHOI'O COOBITHS; YMEHHE BBIYHMCIATDH
BEPOSTHOCTH C MCIOJIb30BaHUEM I'paUIeCKUX METOJOB; MPUMEHSITh
(opMyIIBI CIIOKEHUS] U1 YMHOKEHUS! BEPOSITHOCTEN, (OPMYITy IOIHOM
BepOsITHOCTH, (opmyny bepHymnn, komMOWHATOpHBIE (AKTHI H
(GopMyJBI; OIICHHBATh BEPOATHOCTH PEAJbHBIX COOBITHI; yMeHHe
ONEpUPOBATh TMOHATUSAMU: CIIydaliHas BEIW4YWHA, PaCIpPEICIICHUE

BCpOﬂTHOCTGfI, MaATEMaTHYICCKOC OXKXKHMIOaHHCE, AUCTICPCUA u




CTaHJAPTHOE OTKJIOHEHHE CIy4alHOM  BEIMYMHBI, (QYHKUUHU
pacupenesneHdss U INIOTHOCTH PAaBHOMEPHOIO, IOKA3aTEIbHOIO M
HOPMAJIbHOTO pPAacCIpeClICHu; yMEHHE HCIOJIb30BaTh CBOMCTBA
WU3Y4YEHHBIX PACIPENCICHUN Ul PEIICHMs 3a/1ay; 3HAaKOMCTBO C
MNOHATUSAMM: 3aKOH OOJIBIIMX 4YHMCEJd, METOJbl BBIOOPOYHBIX
UCCIIEIOBaHUM; YMEHHE IMPUBOAUTH IPHUMEPHI IPOSBICHUS 3aKOHA
OOJIBIIMX YUCEIl B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHE
ONEpPUPOBATh  IOHATHAMH: COYETAHME, IIEPECTAHOBKA, YHUCIIO
COYETaHuil, 4uCI0 IepecTaHOBOK; OumHOM HbloTOHA; yMmeHue
MPUMEHSATh KOMOMHATOPHBIE (DaKThl U PACCYXKACHUS IS PELICHUS
3aJa4; OLIEHUBATb BEPOATHOCTU PEAIbHBIX COOBITHI; COCTaBIAThH
BEPOATHOCTHYIO MOJ€Ib W  HHTEPIPETUPOBATH  IOJYHYEHHBIH

pe3yiibTaTt
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YMenue onepupoBaTh IMOHATHSAMM: TOYKa, IIpsiMasi, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIjia, IUJIOCKUH yrodi,
JBYTPaHHBIN YroJl, TPEXTPAHHBIN YroJl, CKpPEUIMBAIOLIUECS IPSIMBIE,
MapajuleIbHOCTh U MEPHEHIUKYISIPHOCTh IPSIMBIX U IJIOCKOCTEH,
yroJl MEXAY NPSAMBIMH, YToJl MEXIY NPSAMOM U IUIOCKOCTBIO, YTOJI
MEXIYy IIJIOCKOCTSIMH, pacCTOSSHUE OT TOYKU JI0 IIJIOCKOCTH,
paccTosiHue MEXAY MNPSAMBIMH, PAacCTOSIHUE MEXKIY IUIOCKOCTIMM;
YMEHHE MHCIIONb30BaTh NMPU PELICHUM 3a/1ad H3ydyeHHble (aKThl U
TEOpeMbl IUIAHUMETPUH; YMEHHUE OIIEHMBATh pa3Mepbl OO0BEKTOB
OKPY’KaIOILIEr0 MUpPa; CTPOUTh MAaTEMATUYECKUE MOJIENH C IIOMOIIBIO
TFEOMETPUUYECKNUX TOHATUN W BEJIWYUH, pelIaTh CBSA3aHHBIE C HUMH

MPAKTUYCCKHEC 3a1a4n

YMeHue omnepupoBaTh MOHATHUAMU: IUIOWAAL (QUIYPBI, O0BEM
¢Gurypsl, MHOTOI'pAaHHHK, TpPaBWJIbHBIH MHOTOTPaHHUK, CEUEHHE
MHOTOTpaHHHKa, Ky0, mapajuienenunes, npusma, nupamuaa, purypa
U TIOBEPXHOCTh BpallleHHs, HWINHAP, KOHYC, 1ap, cdepa, MIonaas
chepbl, IUIOMIAAL MOBEPXHOCTH MHUPAMHIbI, TPU3MBI, KOHYCA,
muIMHApa, 00BEM Kyba, MpsIMOYroJbHOTO —Mapajulesenumnesna,
MUpaMHIbl, TPHU3MBL, IWIMHAPA, KOHYyca, IIapa, pa3BEPTKa
MIOBEPXHOCTHU, CEYEHUsI KOHYCa U LIMJIMHAPA, apaJUIEIbHbIE OCH WU
OCHOBaHHUIO, CEYEeHHE 1Iapa, IUIOCKOCTh, Kacaromascs cdepsl,
LWIMHIpA, KOHYCa; yMEHHME CTPOUTh CEYEHME MHOIOTpPaHHMKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYpBI U TOBEPXHOCTHU BPALIECHUS, UX

CCUCHUSA, B TOM YHUCJIC C MMOMOMIBIO 3JICKTPOHHBIX CPCACTB; YMCHUC
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MPUMEHSTh CBOMCTBA TE€OMETPUYECKUX (UTyp, CaMOCTOSITEIHHO
(GbopMyIHpOBaTh OIpENCICHUs] H3y4aeMbIX (QUTYp, BBIABUIaThH
TUIOTE3bl O CBOWCTBAX W MpPU3HAKAX TeOMETpudeckux Guryp,
O00OCHOBBIBATh ~WJIM  ONpPOBEpPrath MX; yMEHHE IPOBOJAUTH
kiaccupukanuo (GUryp MO pa3IUYHBIM TPU3HAKAM, BBINOIHSITH

HGOGXO[[I/IMBIC AOIMMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMenue ONcpupoBaTh IMOHATHAMHU: JIBUKCHHC B IPOCTPAHCTBC,
napauieNbHbIi  [EPEeHOC, CHUMMETPHsS Ha IUIOCKOCTH H B
MPOCTPAHCTBE, IOBOPOT, IpeoOpa3zoBaHuEe TMOA00Us, MOJ00HBIE
(burypsl; yMeHUE paclo3HaBaTh PaBHbIC U MOA00HBIC (GUTYPBI, B TOM
4Yuclie B TNPUPOAE, HCKYCCTBE, AaAPXHUTEKTYpE; HCIOIb30BATh
reOMETPUYECKHE OTHOIICHUS MpPU PELICHHH 3a1a4; HaXOIHTh
TreOMETPUYECKUE BEIUYMHBI (JIMHA, YTOJ, IUIOIAaab, 00BEM) MpHU
pelleHHd 3a1ad M3 JPYruX y4eOHBIX MPEAMETOB U M3 PEalbHOI
JKU3HH; YMCHHC BBIYUCIIATL I'COMETPUUCCKHEC BCIUMYMHBI (IIJII/IHa,
yroi, IUIOmaaAb, OO0BEM, IUIOHIA[h T[OBEPXHOCTH), HCHOIB3YsI
HU3Y4YCHHBIC (1)OpMy.TH>I 1 MCTOABI, B TOM YUCJIC: INIOIIAAb ITOBCPXHOCTHU
NUpaMUIbl, TIPU3MBI, KOHYCa, IMJIMHAPA, IUIOmans chepsl; 00bEM
Kyba, MPSIMOYrOJILHOTO TapaUieenuie/ia, MUPaMHIbI, TMPHU3MBI,
WIMHAPA, KOHyca, Iapa; yMEHHWE HaXOAWTh OTHOIICHHE OO0BEMOB

OoJ1I00HBIX QUryp

YMeHue onepupoBaTb MOHATUSIMM: MPSIMOYTOJIbHAs — CUCTEMa
KOOpJAWHAT, BEKTOp, KOOPAMHATBI TOYKH, KOOPIMHATBl BEKTOpA,
CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOpAa HAa YHUCIO, PA3JI0KEHUE
BEKTOpa 1Mo 0a3ucy, CKaJspHOE TNPOM3BEIEHHE, BEKTOPHOE
MPOU3BEACHNE, Yrojl MEXAy BEKTOpaMU; YMEHHE HCIOJb30BaTh
BEKTOPHBI U KOOPAMHATHBIM METOJ Ul PEIIECHUS T€OMETPUUECKUX

3a/1a4 ¥ 3a71a4 IPYTrux y4eOHBIX MPEAMETOB

YMeHue BbIOMpATh NOAXOAALIMM METOJ JJs peLIeHUs 3aay;
IMOHMMAaHHWE 3HAYUMOCTHM MATEMATHKNA B WM3YyYEHHH NPUPOIHBIX H
OOIIIECTBEHHBIX TPOLECCOB U SIBICHUH; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHU B MCKYCCTBE, YMEHHUE IPUBOJIUTH
IIpUMEPbl MAaTEMATHYECKUX OTKPBITUM POCCUHUCKOM U MHUPOBOU

MaTeMaTHYeCKOW HayKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI' I1O

MATEMATHUKE
Kon [IpoBepsieMbIil AIEMEHT COJIEPAKAHUS
1 Uucna v BBIYUCICHUS
1.1 Harypanbuble u nenbie ynucna. [Ipu3Haku 1eIMMOCTH IEIbIX YUCET
1o Panmonanbhbple uncia. OOBIKHOBEHHBIE M JIECSATHYHBIE JpPOOM, HPOLEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernueckuii  KOpeHb HaTypajibHOU CTEIICHH. HevicTBus c
' apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOU CTETIEHU
14 Crenenp ¢ nenbiM mnokaszareneM. CTeNeHb € palMOHAJIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeNIeHU
15 CuHyc, KOCHMHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOI0 apryMeHTa
1.6 Jlorapudm uucna. JlecaTuynple U HATypaibHbIE JOTrapupMBbI
JleiicTBuTenbHbIC uYnciIa. ApU(METHYCCKUE ONEpaluu C JeHCTBUTCILHBIMH
1.7 yuciaamu. [IpuOGnuxéHHble BBIYMCICHUS, NPAaBUA OKPYIJIEHUS, NPUKUIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIbHBIE YPaBHEHUS
2.2 HppaumnoHnanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHeHHs
24 [TokazarenbHble U IOTapUPMUUECKIE YPAaBHEHUS
2.5 Ienpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 HppannonaibHbie HEPAaBEHCTBA
2.7 [TokazarenbHble U TIOrapuPMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMU
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaennTeNlb MaTPULIbI
3 OyHKIUH U TpaPuKH
31 Oynkius, crnocoOsl 3aganus GyHkimu. I'paduk ¢pynkuun. Bzaumuo oGpaTHbie
' dbynkuun. YerHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN




OO6mactp ompeneneHuss M MHOXKECTBO 3HadeHuM ¢yHkiuu. Hymu QyHKIumu.

[TpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIUH.

32 MakcuMymbl 1 MUHUMYMBI (QyHKIMU. HanOosnbliiee 1 HauMeHbIllee 3HAYCHHE
(GyHKIMN Ha TPOMEXKYTKE
13 CrenenHas GyHKIMS ¢ HATypaJIbHBIM M IIENbIM IMOKa3zarenem. EE€ cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
34 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
3.6 Touku paspeiBa. AcumnToTel TpadukoB ¢yHkmmid. CBoWCTBAa (QYHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUS TTOCJIEIOBATEILHOCTEN
38 Apudmernueckas U reoMerpuueckas mnporpeccur. Dopmyna  CIOXKHBIX
' IIPOLIEHTOB
4 Havana marematrnueckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE JIeMEHTAPHBIX (HYHKIIUN
[IpumeHeHre NpOU3BOJHOW K HCCIIEIOBAaHUIO (YHKIMM Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxxieHre HaubosIbIIero 1 HauMEHBIIEro 3Ha4eHus1 (QyHKIUN
Ha OTpPE3Ke
4.3 [lepBooGpasnas. Murterpain
5 MHosxecTBa U JIOTHKa
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 KoopauHaTs! 1 BEKTOPHI
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