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MNOSICHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueGHOrO Kypca «Ajiredpa ¥ Hayalia MaTeMaTHYECKOTO aHAJIH3a»
6azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIAapTa CpenHEero odmiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHM, MPEIBIBIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, H
TPAaaUIM POCCHIICKOTO 00pa3zoBaHMs. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJCHHE
KJIFOYEBBIMH KOMITETCHIIUSIMHU, COCTABIISIONIMMU OCHOBY JUISI CAMOPA3BUTHUSI U HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEILHOTO pPa3BHTHUS
JMYHOCTH O0YYarOLIIXCS.

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 KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTPaKTHOE MBIIUICHHE Yy4Yalluxcs Ha YpPOBHE,
HEOOXOIMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATUKH, O0IIIECTBO3HAHMUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydallhecs OBJIAZICBAIOT YHHBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KOTOpast (GOpMYIHPYET CBOU AOCTHIKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc anreOpbl 1 Havam MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBa€T OCHOBY ISl YCIICITHOTO
OBJIaJICHUA 3aKOHaMU C];)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, INOHUMAaHHsI OCHOBHBIX TeHI{eHHI/If/'I OKOHOMHKHN
U OOUIECTBEHHOW JKW3HHU, IIO3BOJSIET OPHUEHTHPOBATHCS B COBPEMEHHBIX LU(MPOBBIX U
KOMITIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATH UX B HOBCCIIHGBHOﬁ )K3HU. B TOXE
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSMHU
pa3BUBaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEpPXIEHUS,
UCIMOJIb30BaTh O00OOIIEHNE M KOHKPETH3aluio, a0CTparMpoBaHUE M aHAJIOTUI0, (OpPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBbIIUICHHE. B Xo/e n3ydeHus anreOpbl U Hadajl MaTeMaTU4ecKoro
aHaju3a B CTaplIeil LIKOJe ydaluecs MOJIy4aroT HOBBIM OMNBIT pelIeHUs NMPHUKIAIHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTH4YeCKMX MOJEJeH pealbHbIX CHTyalluid u
WHTEPIPETALMM TOJYYEHHBIX DPEIICHHWM, 3HAKOMATCSI C NPUMEPAMHM MaTEMaTUYECKHUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOMIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc o0nanaet 3HaunTeIbHBIM BOCIUTATEIbHBIM IIOTEHIIUAIOM, KOTOPBIH pearu3yercs Kak
yepe3 yueOHbI MaTepual, crnocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crneun(puky ydeOHOW NesTeIbHOCTH, TpeOyloIleld CaMOCTOSATENbHOCTH, aKKypaTHOCTH,
IPOIOJDKUTEIHLHON KOHIIEHTPAlM BHUMAHUS M OTBETCTBEHHOCTH 3a MOJyYSHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHAN3a JISKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYeCcKOro aHAJIN3ay» BKIIFOUYAET CIIeTYIOIINe
coJlep)KaTeNbHO-METOAuYecKe JUHUM: «Yucna u BelUUCHeHUsS», «DyHkuuu u rpaduxmm,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTH4eckoro aHanausza, «MHOXECTBA U JIOTHKay.
Bce ocHOBHBIE cojepKaTelbHO-METOMYECKUE JIMHUM H3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
o0y4yeHHs B cTapuiei IIKOJe, eCTECTBEHHO IOMOJHSSA APYT Jpyra M IOCTENEHHO HACHIIIAsCh
HOBBIMH TCMAaMH U pa3JicjiaMu. I[aHHBIﬁ KYpC SABJIACTCA UHTCTPATUBHBIM, ITIOCKOJIBKY 06'LC,Z[I/IH$IGT
B cebe cojiep)KaHWe HECKOJIBKHX MaTeMaTHYECKUX IUCHUILIHMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUH aHaIHu3, TECOPHUs MHOKECTB | 1ip. [To Mepe Toro Kak ydJarmuecs OBJIaJIeBalOT BCE
Ooyiee IMMUPOKUM MATEMaTHYECKUM amnmapaToM, y HHUX IOCIEA0BAaTEILHO (OPMHPYETCS U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATUIECKYIO0 MOJICNb PealIbHOW CUTYAIMH, IPHMEHSITh



3HaHWUS, MOJIyYeHHBIE B Kypce «AnreOpa M Hayala MaTeMaTHUYECKOTO aHaIu3ay, IS pelleHus
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHOW MaTeMaTHYEeCKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH
IIOJIYYEHHBIN pe3yibTarT.

CogepxatenbHO-MeTOAMYEeCKas TMHUS «Urcna 1 BBIYUCICHUS» 3aBepiIaeT (JOpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUS JICHCTBUTENBHBIX YHCel, KOTOPOe ObUIO HAYaTO B OCHOBHOM IKOJe. B
cTapuieil mkosie oco0oe BHUMaHHUE yensercs (OPMUPOBAHHMIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKIIIOYAIOLIMX B Ce0Sl HCIIOJIb30BAHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIBHOTO
Yyucila, YMEHHE DPALMOHAJIBHO BBIIOJIHATH ACHCTBUSA C HUMH, AENaThb NPUKUIKY, OLEHUBATH
pe3ynbraT. OOyyaromyecs: MOMY4YalOT HAaBBIKA NPUOMMKEHHBIX BBIYUCICHUN, BBITOJIHEHUS
JNEUCTBUI C YHClIaMU, 3alIMCAaHHBIMHA B CTAHAAPTHOU (opMe, UCTIOIB30BaHUS MaTEMaTHYCCKHX
KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUM.

Jlunusa «YpaBHEHHS U HEPABEHCTBA» pEATM3YeTCS Ha MPOTSHKEHUU BCEro oOydeHHs B
CTapiiei IIKOJe, TMOCKOJbKY B KaXJIOM paszfeie MporpaMMbl IMPEIyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaJeBalOT Pa3IMYHBIMU METO/IaMHU PEUICHHS LIEIBIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, TOTapUPMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX cUCTEM. [loaydeHHbIe YMEHUS UCIIONb3YIOTCA MIPU MCCIIEJOBAHUU
GyHKIMI ¢ TOMOIIBIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBIINX U HAMMCHBINUX 3HaYeHWH (GyHKIWU. [laHHas comepikarenbHas TMHUS BKIIIOYACT B
cebst Takxke (HOPMHUPOBAHUE YMEHUH BBITIOJHATH PACUETHI IO opMyJiaM, TPeoOPa30BAHUS IICITBIX,
palrOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKCHUM,
COJICpKalINX CTEIMeHH | JorapudMel. braromapss HW3ydeHHIO anreOpamyecKoro Marepuana
MPOUCXOJUT JallbHENIIIee Pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS y4alluxcs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPACCYXIEHUH, pabOThl ¢ CHUMBOJBHBIMH (opMamu,
MPEJICTABICHUS] 3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BHJIE paBEHCTB M HEpaBEeHCTB. Anredpa
npeniaraeT 3 HeKTHBHBIE HHCTPYMEHTHI IS PELICHUS MPAKTUYECKUX U €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 33/1a€T MTOCJIEIOBATEILHOCTh U3yUEHUS
MaTtepuaia. M3yueHne cTeneHHoM, oKa3aTeabHO!, JorapupMUIecKol U TPUTOHOMETPUUECKUX
GyHKIMMA, X CBOMCTB W TpadUKOB, UCIOIb30BaHUE (DYHKIMHA JUIs pEHIeHUs 3a7a4 U3 JPYrux
yueOHBIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBSA3aHO KaK ¢ MaTeMaTHUECKUM aHaJIN30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OolbIioe BHUMAaHKE YAENseTcs: (HOPMUPOBAHHIO
YMEHHsI BBIpaKaTh (POpMyTaMU 3aBUCUMOCTH MEXIY Pa3IHMYHBIMH BEJIMYUHAMH, MCCIIENIOBATH
nosyueHHbIe PYHKIINH, CTPOUTH WX Tpaduku. MaTepuan 3TOi colepKaTeabHONU TMHUU HaIlleJIeH
Ha pa3BUTHE YMEHUW M HABBIKOB, MO3BOJISTFOIINX BBIPAXKaTh 3aBUCUMOCTH MEXY BEIMUYNHAMHU B
paznuyHON (popme: aHATMTHYECKOW, Trpadudeckoil U cioBecHOW. Ero m3ydeHune crmocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIUICHHSI, CIIOCOOHOCTH K OOOOIICHWIO M KOHKPETU3AIWH,
WCTIOJI30BaHHUIO aHAJIOTUH.

ConepxarenbHas nuHusa «Hadama maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpHUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Tpadukul GyHKIUH, ONIPEENATh UX
HauOOJbIIMEe U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEHHs IporeccoB. JlaHHas conep)KaTellbHas JIMHHAS OTKPBIBAE€T HOBBIC
BO3MOKHOCTH TOCTPOCHHMSI MAaTeMaTHYECKUX MOJENIEH pPEAJbHBIX CHUTyaluld, HaXOXIACHUS
HaWJIy4dllero pelIeHUs] B MPHUKIATHBIX, B TOM YHUCIIE COLMAIbHO-3KOHOMHUYECKHX, 3aJ1ayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOT0 aHaju3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,



(GbopManbHO-JIOrMYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUH paclo3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKM B HaykKe, TEXHUKE M HcKyccTBe. OOydaromipecs y3HAIOT O
BBIJIAIOLIUXCS pe3yibTaTaX, MOJYYeHHBIX B X0J1€ Pa3BUTHS MaTEMAaTHUKH KaK HAyKH, U UX aBTOPaXx.

ConepxarenbHo-MeToauueckas JuHus «MHOXECTBa U JIOTHKa» B OCHOBHOM IOCBSIIIEHA
AJIEeMEHTaM TEOPUHU MHOKECTB. TeOpeTUKO-MHOXKECTBEHHbIE MTPEACTaBICHUS IPOHU3BIBAIOT BECh
KypcC LIKOJIBHOW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCAJIbHBIN SI3bIK, 00bEIUHSIIOIUI
BCE pa3lenbl MaTeMAaTUKM M €€ MPUIIOKEHHM, OHU CBS3BIBAIOT pPA3HbIE MaTeMaTHYECKUE
JUCLUHUILIMHBI B enuHoe uenoe. [loaromy BaxHO AaTh BO3MOYKHOCTh HIKOJBHUKY MOHHMMATh
TEOPETHUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MATEMATHKHM M HCIOJIb30BaTh €ro s
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Havana MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTEeMAaTHYECKOTO MOJICIIMPOBAHUS, KOTOPHIC MPU3BAHBI CPOPMHUPOBATH HABBIKK IOCTPOCHUS
MOJIeJIe peallbHbIX CUTYallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO anmapara aareopsl u
MaTE€MaTU4YeCcKOro aHajln3a M MHTEpPIpEeTaluu I[OJIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIUIETEHbI B KaXJbl M3 pa3lieJOB IMPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca MIHPOKO
HCIIOJIB3YETCS ISl pElIeHUsl NPUKIaAHbIX 3a1a4. [Ipu penieHun peanbHbIX NPAKTUYECKUX 3a/a4
yualigecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000MIaTh M KOHKPETH3MPOBATH IPOOIIEMY.
JlesTenbHOCTh 1O (DOPMHPOBAHWIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a/ad OpraHU3yeTcs B
IIpoLIecCe U3YUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM MIaHe Ha U3y4eHHe Kypca anreOphbl 1 Hayall MaTeMaTHUeCKOTo aHalln3a Ha 6a30BOM
ypOBHE oTBOJUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B Hezenmto B 11 knacce, Bcero 3a JiBa
roja o0yuenust — 170 dacos.

COILEP KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yncaa U BbIYUCIEHUSA

Panmonaneueie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, MPOIIEHTHI, OECKOHEUHBIE
nepuoanyueckre npodbu. Apudmernueckue ornepanudd ¢ PAMOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHune apoOell M MPOLEHTOB Ui pELIeHUs
MPUKIIAIHBIX 33]1a4 U3 Pa3IuvHbIX OTPACIIC 3HAHUU U PEAIbHON KU3HH.

JleiicTBuTensHble YKcna. PanmoHanbHble M HUppallMOHANBHBIE YHcla. ApudMeTHdecKue
oTiepaIuy ¢ JACUCTBUTEIbHBIMU YHcIaMu. [IpuOmmkEéHHbBIC BRIYMCICHUS, TIPaBUIa OKPYTICHUS,
MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUM.

Crenens ¢ menbiM mokazarenem. CtangapTHas ¢opMa 3amucH JIEUCTBUTEIBHOTO YHCIIA.
Ucnonp3zoBanne moaxomsmed (GopMbl  3amucu  IEUCTBUTENBHBIX YHCENT IS PEIICHUS
MPaKTUYECKHX 3a/1a4 U TPEICTABIICHUS JaHHBIX.

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

CuHyc, KOCUHYC U TaHT€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHICJIOBOIO apTyMEHTA.

YpaBHeHHUsS M HEPABEHCTBA

ToxaecTBa 1 TOXKIECTBEHHbIE MPeoOpa3oBaHUs.

[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpaKeHHH. OCHOBHBIC TPUTOHOMETPHUYECKHUE
(bopMyIIBI.

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



Pemienue nenbix u ApoOHO-pallMOHANIBHBIX YPABHEHUH 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

dyHKu, crocoOsl 3ananus Gynakiuu. ['paduk pyHkiuu. Bzaumuo o6paTHbie GyHKITHH.

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

Crenennass GpyHKIMS ¢ HATypalbHBIM M IEJBIM TMOKaszareneM. EE cBoiicTBa u Tpaduk.
CaoticTBa U rpaduK KOPHSI n-Oi CTETICHH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (PYHKUIMH
YHUCJIOBOT'O ApIyMEHTA.

Havana maTeMaTH4eCKOro aHaJIu3a

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

Apudmerndeckass U reomerpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
@opMyna CIOXKHBIX IIPOLEHTOB. Mcrnosb30BaHUE NMPOrpeccUu Ul PELICHMsS PEabHBIX 3a4ad
IIPUKJIAHOTO XapakTepa.

MHuoxecTBa M JIOTHKA

MHoecTBO, onepanuu HaJ MHoxecTBamu. [luarpammsel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO almapara JIjsi ONMMCAHMs peajbHBIX MPOLIECCOB M SIBIEHUH, IpU
pELICHUHN 3aj1a4 U3 APYTUX YUeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CI€ICTBUE, T0KA3ATEIbCTBO.

11 KUIIACC

Yucia ¥ BbIYHMCICHHSA

Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YHUCEIL.

Crenens ¢ paniMoOHaIbHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uucna. JlecaTuyHble U HATypaibHbIE JIOrapU(MBI.

YpaBHeHHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BEIpaXKEHUM, COAEPIKAIINX JIOTAPU(PMBI.

[TpeoOpa3oBaHue BhIpAXKEHUH, COAEPIKAIINX CTENEHH C PAl[MOHAIBHBIM IIOKA3aTEIEM.

ITprMepBl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToka3aTenbHbIE YypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrtembl JTUMHEHWHBIX ypaBHEHHH. PellleHMe NpUKIIaJHBIX 3a7ad C [OMOIIBK) CHUCTEMBI
JIMHENHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHMYECKHUX 3ajad U
3a]a4 U3 Pa3UYHbIX 00JacTel HAyKU M peabHOU JKHU3HU.

DOyHKUUM U rpapuku

Oynaknusa.  [lepuogmveckue  GyHkumu. [IpoMexyTku  MOHOTOHHOCTH  (PyHKITHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHEe (DyHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH.



[TokazaTenpHas u torapudmudeckas QyHKIIMHM, ©X CBOWCTBA U TpaduKH.

Hcnons3oBanue rpadukoB GYHKIUN ISl peIICHUS] YPABHCHUHN U TMHEWHBIX CUCTEM.

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

Hauvana maTemMaTnueckoro aHajaimsa

HenpepriBable GpyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHUS HEPABEHCTB.

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

[TpousBoaHble 31eMeHTapHBIX (GYHKIME. DOpMyNbl HAXO0XKIEHUS MPOU3BOJHONW CYMMBI,
MPOU3BEICHUS U YaCTHOTO (PYHKIIMA.

[TpuMeHeHne MPON3BOAHOM K UCCIETOBAHHUIO (PYHKIIUNA HA MOHOTOHHOCTD M 3KCTPEMYMBI.
Haxoxxnenrne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUs (YHKIIMU Ha OTPE3Ke.

[IpumeHneHrne NPOM3BOMHOM [IJIi HAXOXKJICHUSI HAWIYYIIETO PEHICHUS B MPHUKJIATHBIX
3aadax, AJIsl ONpeaesIeHUs] CKOPOCTH IpoIiecca, 3alaHHOTro (POpMYIIOi Hith rpadukom.

[TepBooOpaznas. Tabnuia mepBooOPa3HBIX.

Wuterpan, ero reomeTpuyeckuid M (U3MYECKUN CMbICH. BbluncieHue HMHTErpana Io
dopmyne Herorona—JleliOHua.

IHJIAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yuyebHoro npeamera «MaTemaTtuka» JOJKHO oOecrieuuBaTh JOCTHUKEHHE Ha
YpPOBHE CpenHero oOiero oOpa3oBaHUs CIEAYIOMIUX JUYHOCTHBIX, METANpEeIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE Ppe3yNbTaThl OCBOCHHS MPOTrpamMMmbl yueOHOro mpenmera «MaTemMaTHKa
XapaKTepU3YKOTCA:

['paxxnanckoe BOCIUTaHUE:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOW TO3MIMU OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCTBAa, MPEACTaBIEHUEM O MAaTEMaTHUECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBIEHHUH, MpoOIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJIEHCTBOBATh C COIMAIBLHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUAMH U Ha3HAYCHHUEM.

[TaTproTHueckoe BOCIUTAaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOMN IPasKIAaHCKON UACHTUYHOCTH, YBOXKEHHUS K MPOILIIOMY U
HACTOSIIIEMY POCCUICKONW MAaT€MAaTUKHU, IEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSIM POCCUUCKHUX
MaTE€MaTUKOB U POCCHUICKON MaTeMaTHMYeCKOW MIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUU B
JIPYTHX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM poccHiickoro Hapoaa; c(HOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUIN HayKH U JEATENbHOCTHIO YUYEHOT0; OCO3HAHHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYHBOTO OyTYIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKJIIOUYasg ACTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pELICHUH, pPaCCyXIECHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3InYHbIX BUJOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHNE:

c(OpMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOr0 W Oe3omacHOro oOpasza U3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBbBIO



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

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOUS; MHTEPECOM K PA3IHMYHBIM
chepam npodheccuoHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHBl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH AU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 33724 MATEMATUYECKOW HAPABIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphl, MOHUMAHUEM BIUSAHHUS COLUAIBHO-
SKOHOMHMYECKHX IPOLECCOB HA COCTOSSHUE MNPHUPOJHOM W COLMAIBHOM Cpelbl, OCO3HAHUEM
I00ANbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalHMei Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHus 3a7ad B 00JIaCTH OKpYXAlolle cpeibl, MIaHuPOBaHUS
MIOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOLIEH Cpeibl.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOIICCTBEHHOW MPAKTHKH, TOHUMAHUEM MATEeMAaTHUYECKON HAyKU Kak cepsl
YEJIOBEYECKOU JEATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3ALNN;
OBJIQJICHUEM S3bIKOM MAaTEMATUKH KU MAaTEMATHYECKOW KYJIbTYpOU KaK CPEICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIEA0BATEIBbCKYIO IEATENbHOCT HHINBUAYAIbHO
U B Ipynie.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIE pe3yabTaThl OCBOEHUS IPOrpaMMBbl y4eOHOTO mpeaMeTa «MareMaTrukay
XapaKTepU3YIOTCS  OBJAQJCHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENIbHBIMU  OeliceUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OUCMEUAMU, — YHUBEPCATbHLIMU — Pe2yIsAMmUGHbLMU
oelcmeusmu.

1) Ynusepcanvnvie nosnasamensusie deticmeus, obecneuusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCo8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).

bazoBble mornueckue neMCTBUS:
® BBIABIATH W XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMaTHYECKHUX OOBEKTOB,
MOHSTHUH, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH OMPEACICHUS TMOHSATHH;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS JIJIsl 00001IeHuUs
Y CPaBHEHUS, KPUTEPUU TPOBOJUMOIO aHAIN3A;

e BOCHPHHUMATh, (OPMYIUPOBATh M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIHHBIC U
OTpUIaTeNbHbIE, eANHIYHBIC, YACTHBIE U OOIINE; YCIOBHEIE,

® BBIABJISATH MaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (haKkTax,
JIAHHBIX, HAOMIONEHUSX W YTBEPXKIACHUSAX; TMpeJiaraTb KPUTCPUH JIsS BBISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

e JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M MHIYKTHBHBIX

YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;



IIPOBOAMTH CAMOCTOSTEIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUH (IIpsIMbIE
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 Hanbosee NOAXOAAIMHA ¢ Y4ETOM CaMOCTOSITEIbHO BBIJEIECHHBIX
KPUTEPHUEB).

bazoBrie HCCIICO0OBATCIILCKHC ﬂCﬁCTBHH:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HCCJIEJOBATENbCKUA  MHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHO€, (OPMHUpPOBATH THUIIOTE3Yy, APIYMEHTHUPOBATH CBOKO IO3ULHUIO,
MHEHHUE;

MPOBOJAUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, HCCIEAOBAHUE T10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBIEHHS, Ipollecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBICHUSMU, MPOIIECCAMU;
CaMOCTOSITENIbHO  (pOpMYyITUPOBaTH O000OIIEHUS W  BBIBOABI [0  pe3ylbTaTraM
MpOBEAEHHOTO HAOIIOCHMS, UCCIEAOBaHUSA, OLEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yJIbTaTOB, BHIBOJIOB U 000OIICHHIA;

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

Pa6ota ¢ nuadopmanueii:

BBISIBIISITH 1eUIIUTHI MHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JUISI OTBETa Ha BOIPOC M
JUISl pEILICHNUS 3a1a4H;

BbIOMpaTh MHQOpPMAIMIO M3 HCTOYHHKOB PpA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATHU3UPOBAaTh U HWHTEPIPETHUPOBATh MH(GOPMAIMIO PA3IUYHBIX BUIOB U (QOpM
IIPEJICTaBIICHHUS,

CTPYKTYpUpOBaTh HMH(OpPMaLMIO, TPEACTaBIATh €€ B  pasIu4HbIX (opmax,
WUTIOCTPUPOBATh TpapuuecKy;

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

2) Vnusepcanvnvle Kommynukamuenwle oelicmsus, obecnedusaiom coopmuposaHHocmy

COYUATILHBIX HABLIKOG 0OYUAIOUSUXCA.
Oo1enue:

BOCIIPUHUMATh N (i)OpMy.]'II/IpOBaTB CYXKACHUA B COOTBETCTBHUU C YCIIOBUAMH U LECIAMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOI0 TOYKY 3PEHHUS B YCTHBIX U
NICEMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 X0y PELICHUs 3a/1a4i, KOMMEHTHPOBATh
HOJTYYeHHBIH Pe3ybTaT;

B X0JIe 00CYKCHUS 3a]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXaeMOil TeMbI, TPOoOIIeMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBATh HACH, HALICJICHHBIC HA ITIONCK PCIICHHA, COITIOCTABIIATD
CBOM CYXKACHUS C CY)KICHUSMH JPYTHX YYaCTHUKOB JIHAI0OTa, 0OHAPYKHBAThH pa3Indne
U CXOJCTBO IO3MIMI;, B KOPPEKTHOH (opme (opMynupoBaTh pasHOTIacusi, CBOU
BO3PaKEHHS;

IPEICTABIATh PE3yJIbTaThl PEIICHUS 3aJa4H, SKCIICPUMEHTA, HCCIICIOBAHMs, [TPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IMPE3CHTAUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:



® [OHUMATh U UCIIOJIH30BATh IPEUMYIIIECTBA KOMAH/IHON U MHIUBUYATHHON paOOThI IPH
peleHnn y4eOHbIX 3a]a4; MPUHUMATh LeJdb COBMECTHOU AESITEIbHOCTH, MIIAHUPOBAThH
OpraHM3aIl0 COBMECTHOW paboThl, pachpelneisTh BUIbl pabOT, JOrOBapUBATHCA,
o0cyxJaTh Mpoliecc U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

® y4acTBOBAThH B IPYIIOBHIX (hopmMax pabOThI (0OCYKIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» U UHBIE); BBIIOIHSITH CBOIO YacTh pabOThI U KOOPAUHUPOBATH CBOM JIEHCTBUS
C JPYTMMHU YI€HAMH KOMaH]Ibl; OLICHUBATh KAU€CTBO CBOETO BKJIaJla B OOMIMI MPOAYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnusepcanvhuie pezynamuensle delicmaus, obecneuusaiom GopmuposaHue CMulCi08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuszanus:

COCTABIIATH IUJIAH, aJTOPUTM pPEIICHHs 3aJadd, BBHIOMPATh CIIOCOO PEUICHHS C Y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHAHTHI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTpOIIb:

e BJAJCTh HAaBBIKAMHM I[IO3HABATEIBHOW pE(PIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX PpE3yNbTAaTOB; BJaJeTh CHocoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIecca M pe3yibTaTa peuieHUs MaTeMaTHYecKOi
3a]a4u;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUH 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, aHHBIX, HANJAEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

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

MNPEIMETHBIE PE3YJIBTATHBI

OcBoenue yueOHOTO Kypca «Anredpa M Hayaja MaTeMaTUYECKOrO0 aHajiu3a» Ha YpPOBHE
cpenHero oduiero oOpa3zoBaHus JOHKHO 00ecreunBaTh JIOCTHIKEHUE CIEIYIOMIMUX MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BLIYUCICHUSA

OnepupoBaTh MOHATHSIMH: PAIMOHATBHOE M JEHCTBUTEIHLHOE YHCIIO, OOBIKHOBEHHAS U
JeCATUYHAsE APOOb, MPOLIEHTHI.

BrimonHsaTe apudMeTHIecKre onepayy ¢ palioOHAILHBIME U JeHCTBUTENEHBIMU YHCIAMH.

BBIONHATE  TIPUOMKEHHBIE BBIYHMCIICHUS, WCIIONB3YS TpaBHIIa OKPYIJICHUS, [ENaTh
NPUKHJIKY U OLIEHKY Pe3yJIbTaTa BEIYHCICHHN.

OnepupoBaTh TMOHSATHSIMH: CTEIIEHb C IENBIM TTOKa3aTelieM; CTaHmapTHas (opma 3amucu
NEMCTBUTENILHOTO YKCIIa, KOPEHb HATYPajJbHOW CTEMEHH; MCIIOJIb30BaTh MOAXOSIIYIO (OpMY
3aITUCH JIEHCTBUTENLHBIX YMCET TS PEIICHHS TPAKTHYECKHX 3a/1a4 U TIPEJICTABICHHUS JaHHBIX.

OnepupoBaTh MOHATUAMH: CUHYC, KOCHHYC M TAHT'€HC ITPOU3BOJILHOTO YTJIa; UCTIOIb30BATh
3aIMyCh MPOU3BOJIBHOTO YIiia yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHHUS M HEpaBEHCTBA

OnepupoBaTh MOHATHIAMHU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJIOE, pallMOHAIBHOE,
MppalMOHATIbHOE YpaBHEHNE, HEPAaBEHCTBO; TPUTOHOMETPHUUECKOE YpaBHEHUE;



BemonusaTe  mpeoOpazoBaHus ~— TPUTOHOMETPUUECKUX  BBIPQKEHUH U pelarh
TPUTOHOMETPUYECKHE YPAaBHEHHUS.

BrImonHATh npeoOpazoBaHus IETbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
penaTb OCHOBHBIE THIIBI LIEJIBIX, PAIIHOHAIBHBIX U UPPAIIMOHATLHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHHSI U HEPAaBEHCTBA Ui PEUICHUS MAaTEeMaTHYECKUX 3a/1a4 U 3a7ay U3
pa3IMyYHbIX 00JacTel HAYKHU U PeaibHOM KU3HU.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKECHUS,
ypaBHEHHUS, HEPAaBEHCTBAa [0 YCIOBUIO 3aJlayM, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPapuKu

OnepupoBaTh MOHATUAME: PYHKIIHS, CIOCOOBI 3a1aHust PYHKIIUU, 00JIACTh ONPEACTICHUS U
MHOXECTBO 3HaUeHHUI (HYHKIMH, TpaPuK QyHKIINH, B3aUMHO 00paTHbIC (YyHKIINH.

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

Hcnonws3oBate rpaduku QyHKIUN A peLICHUS YPaBHEHHH.

Crtpouth ¥ yuTaTh rpauKu JUHEHHOW (QYHKIMH, KBAAPATHUYHON (PYHKIIMH, CTEEHHON
(GYHKIINH C LIETIbIM TTOKa3aTeNIeM.

Hcnons3oBare rpaduku GyHKIUN I HCCICIOBAHUS MPOIECCOB M 3aBHCHMOCTEH TpH
pelIeHNH 3a/1a4 U3 APYTUX Y4EeOHBIX MPEIMETOB U PEaIbHOW XU3HH; BBIpAXaTh (HOpMyTIamu
3aBHCUMOCTH MEX/1Y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apU(METHUECKass M TeoMeTpHuecKas
IPOTpeccu.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOLIasi FeOMeTpUYecKasi MpOrpeccusi, cymma
0eCKOHEUHO yOBIBaOIIEH reOMETPUUECKOI MPOrpecCHH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcmonp30BaTh CBOWCTBA TOCIEIOBATEIIEHOCTEH M MPOTPECCHIl ISl peIIeHUs] pealbHBIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OmnepupoBaTh MOHATUSMHI: MHOKECTBO, ONEPAIIIH HAJ MHOYKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Ui ONUCAHUS PEaJIbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX YUYEeOHBIX IPEIMETOB.

OnepupoBaTh MOHATUSAMH: ONpPEEICHUE, TeOpeMa, CIEJCTBUE, T0Ka3aTeNbCTBO.

11 KJIACC

Yucsia v BbIYUCICHUSA

OnepupoBaTh TOHSATHSIMH: HATypallbHOE, I[EJ0€ YHCIO; WCIOJIb30BaTh TPHU3HAKU
JETMMOCTH IIEJBIX YHCEI, PA3JIOKEHHUE YHCIIa Ha MPOCThIe MHOKHUTENH TS PEUICHHUS 3a1ad.

OnepupoBarh MOHATHEM: CTETICHD C PAIlHOHATLHBIM TTOKa3aTeJIEeM.

OnepupoBaTh MOHATUAMHE: JIorapu(M YUCIIa, TECATUYHBIC U HATYpaJIbHbIC JTOTapU(MBIL.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTemeHW s MNpeoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATH
HNOHATUSAMHU: TTOKa3aTeIbHOE YPaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIbI TOKA3aTEIbHBIX
yYpaBHEHUH 1 HEPABEHCTB.

BoeimonHsaTe mpeoOpa3oBaHUs BBIPAKEHUH, COJAEpXKAIIMX Jorapudmbl; OMEepUpoOBaATH
MNOHATUSIMM: JIOTapu(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIBI
Jorapu(pMUUECKUX YpaBHEHHUIN U HEPABEHCTB.



Haxoouts pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PEIIEHUS IPAKTUYECKUX 3a/1ay.

Haxoauts pemieHus npocTemmmx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHUU U
HEPABEHCTB.

MogenupoBaTh peanbHbIE CUTyallUM Ha S3blKe anreOpbl, COCTABIATh BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIENOBATH IIOCTPOCHHBIE MOACIH C
UCIIOJIb30BaHUEM allapaTa ajareopsl.

DOyHKIUM U rpapuKu

OnepupoBaTh MOHATUSMH: MEpUOANYECKas (YHKIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHMH, HauOOJbIIee M HAUMEHbIIee 3HAYeHUs (YHKIUU Ha
IIPOMEXKYTKE; UCII0JIb30BATh UX JUIS UCCeN0BaHus QYHKIUH, 3alaHHOM rpaduKoMm.

OnepupoBarb  NOHATUSAMM:  TIpadUKU  IOKa3aTelIbHOW,  Jorapu@Muueckod  u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HCIOJIb30BATh
JUIsl PEILICHUs] YPAaBHEHUIN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaQUKU JUHEWHBIX YpaBHEHUH H
MCII0JIb30BAaTh UX VIS PEILIEHUS CUCTEMBbI JINHEWHBIX YPAaBHEHUM.

Hcnonp3oBate Tpapuku (YHKIUN IS MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH W3
JPYTUX y4EOHBIX TUCLUILINH.

Hauyana mareMaTH4ecKkoro aHajimsa

OnepupoBaTh NOHATUAMU: HENIPEPbIBHAS (PYHKIINS; IPOU3BOIHAS (PYHKIIMH; UCIIOJIb30BATh
reoMeTpUYecKuil 1 pU3NYeCcKHii CMBICI MPOM3BOAHOM I peleHns 3ajay.

HaxonuTh mpou3BOJIHBIE 3JE€MEHTAPHBIX (YHKUMH, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKIIHHA.

Hcnonb30BaTh NPOM3BOJAHYIO M HCClAelOoBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIEIOBaHMS K TIOCTPOCHUIO TPa(UKOB.

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

OnepupoBaTh MOHATUSAMU: NEpBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUH U
(buznyecKkuil CMbICI UHTErpaa.

Haxonuthe nmepBooOpasHble 37I€MEHTapHBIX (DYHKIIHI; BBIYUCIATh MHTErpall 1o (Gopmyse
Herorona—Jleitbnuna.

Pemate mpukiagHble 3aa4M, B TOM YHCIIE COILMAIBLHO-IKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeCTBAMU MaTEMaTHUECKOT 0 aHAIIN3A.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne KonnyecTBo yacos DIIEKTPOHHBIE
n HaumenoBanue pasnenos Bee Koutpon | Ilpaktuue (mdpoBsie)
/ Y T€M MPOrpaMMBbl o bHBIC CKHE oOpa3oBaTebHbIE
li§ paboThI paboThI pecypcsl
MHoOecTBa palmOHaIbHbIX
Y JICHCTBUTEIbHBIX YUCEIN. https://m.edsoo.ru/KYG
1 14 1
ParmonanbsHbIe ypaBHEHUS TNZURY
Y HEPAaBEHCTBA
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11 KJIACC
KosmmuectBo wacos DNEeKTpOHHBIE
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Kontposb [IpakTruec (uudpoBsbie)
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102 6 0

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

1

1.1

[IpoBepsieMble ITpeIMETHBIE PE3YJIbTAaThl OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPaAMMBI CPETHETO 00IIeT0 00pa3oBaHuUs

Yucna 1 BEIUUCIIEHUS

OnepupoBaTh NOHATHUSAMH: PALMOHAIBHOE U JACHCTBUTEIBHOE YHCIIO,

OOBLIKHOBEHHAS U JCCATUYHAasA )Ip06]5, IMPOLCHTHI

1.2

1.3

BreimonaaTe apI/I(bMeTI/I‘ICCKI/Ie orncpanuu C paluOHAJIbHBIMH H
ﬂCﬁCTBHTCHLHBIMH qucCJIlaMu
BrmomHATE HpI/I6J'II/I)KéHHI:I€ BBIUYUCJICHUA, HCIOJbB3yd IIpaBuiia

OKpYTJICHU:, ACJIAaTh IPUKUAKY U OLICHKY pE3yJibTaTa BBIYMCIICHUI

1.4

1.5

2.1

2.2

OnepupoBaTb NOHATHAMHU: CTENEHb C LEJIbIM  IIOKAa3aTeleM,
cTaHJapTHass (opMa 3amucu JAEWCTBUTEIBHOIO YHCHA, KOPEHb
HaTypaJIbHOM CTENEHU; UCIOJb30BaTh MOAXOAIIYI0 (GOpMYy 3alucH
JNEUCTBUTEIIBHBIX YMCENl Ul PELICHHUS IPAKTUYECKUX 3a1ad U

MIpEACTABICHUS JaHHBIX
OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC ¥ TAHI'€HC IPOU3BOJIBHOTO
yIJla; MCIONB30BaTh 3alKCh NMPOU3BOJIBHOTO yIyia yepe3 oOpaTHbIE
TpUTrOHOMETpHUYECKHUe (PYHKUIUU

VYpaBHEHHUs 1 HEpABEHCTBA

OnepupoBarh MNOHATHAMH: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
LEJI0€, palMOHAIBHOE, UPPALMOHAIBLHOE YPaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

BoinonHATe npeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUN H

pemaTh TPUT'OHOMETPHUYCCKUC YPABHCHUA

23

BoimonuATe  mpeoOpa3oBaHMs  LENBIX,  PAlMOHAIBHBIX |
UppallMOHALHBIX BBIPAXEHUH M pellaTh OCHOBHBIC THUIIBI IETIBIX,

palOHAaTIbHBIX U UPPALMOHAIILHBIX YPaBHEHUI U HEPABEHCTB




[IpumeHsTh  ypaBHEHMsI WM HEpaBeHCTBa  JUIsl  pEIICHHUA

24 MaTEeMaTHUYECKUX 3aJad M 3aJad U3 pa3jIuyHbIX 00JacTel HAyKu U
peanbHOM KU3HU
MogenupoBaTh peajibHble CUTYyallud Ha A3bIKE aJreOpbl, COCTABIATh
5 s BBIDQKEHUS, YpaBHEHMs, HEpPAaBEHCTBA II0 YCIOBUIO 3ajayM,
. UCCIIeIOBaTh ITOCTPOEHHBIE MOJENIM C MCIOJIb30BAaHMEM almapara
anreOpbl
3 OyHKIUHN U TpapuKu
OmnepupoBarh MOHATUSAMH: (YHKLHUS, CIIOCOOBI 3aJaHUs (YHKLUH,
3.1 o0yacTh OmpeseneHus U MHOXECTBO 3HauyeHMH (yHKUMH, Trpaduk
(GbyHKIMH, B3aUMHO 0OpaTHBIE (DYHKIHH
32 OmnepupoBaTh NOHATHAMH: YETHOCTh U HEYETHOCTh (PYHKIUH, HYIH
' (GYHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonp3oBate rpaduky GyHKIMHA U1 peLICHNs] ypaBHEHUI
34 Crpouth W uHTaTh rpaduKd JUHEHHOW (YHKIWH, KBAJIPATUIHOM
. (GyHKIMH, CTENEHHON (PYHKIMU € 1eJIbIM IIOKa3aTeIeM
Hcnonb3oBare rpaguku GyHKIUE U1 UCCIIEAOBAaHUS MPOLIECCOB U
35 3aBUCHMOCTEH MpHU pelIeHUH 3a1a4 U3 APYTUX Y4eOHbIX PEIMETOB U
' peanbHOM JKHM3HH, BBIpaXaTh (OpMyJaMH 3aBHCHUMOCTH MEXAY
BEJIMYMHAMU
4 Havana MmaTeMaTH4eCKOIr0 aHaJIN3a
il OnepupoBaTh NOHATHSIMU: [TOCIIEOBATEIBLHOCTD, apupMeTHIecKas u
' reoMeTpHUUecKas Iporpeccun
OnepupoBath NOHATHAMH: OECKOHEYHO YOBIBAIOIask FeOMEeTpUYecKas
4.2 mporpeccusi, cymMma OECKOHEYHO YOBIBaloOIIEeH TIeoMeTpUYecKoi
MIPOrpeccuu
4.3 3amaBaTh MOCIIEIOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnons30BaTe CBOKCTBA IOCIENOBATEIBHOCTEN M INPOTPECCUN IS
' pELIeHNs peaNbHBIX 3a7ja4 IPUKIIAJHOTO XapaKTepa
5 MHosxecTBa 1 JIOTUKA
5.1 OnepupoBaTh NOHATUAMHU: MHOXECTBO, OIIEpaALIMK HAJl MHOKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A OMHCAHHS
5.2 pEeaJIbHBIX MPOLIECCOB M SIBJICHMM, NPU PEIICHUU 3aJad U3 APYTuX

y4eOHBIX MPEIMETOB




OnepupoBaTh MOHATHSIMH: OIpEICICHHUE, TEOopeMa, CIEeACTBHE,

>3 JI0Ka3aTeJIbCTBO
11 KUIIACC
Kon o
[IpoBepsieMble TpeIMETHBIE PE3YJIbTAaThl OCBOEHUSI OCHOBHOM
IIPOBEPSIEMOTO .
00pa30BaTeNbHON MPOTrpaMMbI CPETHETO 00IIero 00pa3oBaHus
pe3ynbTaTa
1 YHucna 1 BBIYUCICHUS
OnepupoBarh NOHATUAMU: HATYPAIBHOE, 11€JI0€ YNUCIIO0; UCIIOIb30BaTh
1.1 IIPU3HAKU JEIMMOCTH LEIBIX YMCEIl, PA3JI0KECHUE YHACIIa Ha IIPOCTHIE
MHOKUTENH JUIsl pelIeHUs 3a/1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHb C PALlMOHAJILHBIM [1OKA3aTEIEM
13 OnepupoBarh MOHATUAMHU: JOTapudM 4YHCIA, JECATUYHBIE WU
' HaTypaJbHbIE JIOTapu(MBI
2 YpaBHEHHUs 1 HEpABEHCTBA
[IpumMeHsTh CBOMCTBAa CTEMEHU Il NMPeoOpa3oBaHUS BBIPAKECHHIA,
2.1 OIIEpUPOBATh IOHATUAMU: I10KA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUIN U HEPABEHCTB
BoinonHsATe npeoOpa3oBaHusl BEIpaXKEHHH, COAEpKAIINUX Jorapu(Mbl;
- ONEpPUPOBATh  MOHATUSAMM:  JIorapu(MUUYECKOe YypaBHEHHE WU
' HEpPAaBEHCTBO;  pellaTh OCHOBHBIE THUMBl  JOrapupMUUECKUX
YPaBHEHUI U HEPABEHCTB
2.3 HaxoauTs perieHns npocTENINX TPUTOHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh MNOHATUSAMHU: CHUCTEMA JIMHEWHBIX YPAaBHEHMM M €€
24 pelleHre; HCIOoNb30BaTh CHCTEMY JIMHEWHBIX YpaBHEHUH JUIS
pelIeHNs TPaKTUYECKUX 3a7a4
55 Haxomute pemeHus MNpOCTEMIIMX CHCTEM W COBOKYIIHOCTEH
' paloHaIbHBIX YPABHEHUI U HEPABEHCTB
MopenupoBaTh peajbHble CUTYAIlMH Ha A3bIKE alreOpbl, COCTABIAThH
Y BBIPQKEHUS, YPABHEHMs, HEPABEHCTBA U CHCTEMbI IO YCJIOBHIO
' 3a/la4M, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM
anmapara anreOpbl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUAMM: MEPUOANYECKast (YHKLUS, MPOMEKYTKU

MOHOTOHHOCTH (D)YHKLIMH, TOUKU dKCTpeMyMa (yHKINHU, HanOobliee




Y HauMEHbIIIee 3HaYeHUs (PYHKIIMU Ha TPOMEXKYTKE; UCIOIb30BaTh UX
TUTSL UCCIIeIOBaHus (PYHKIMHU, 3aJaHHON TpahuKkoM
OnepupoBatb HOHATUSAMMU: rpaduku [10Ka3aTeIbHOM,
32 Jorapu()MuUUecKor ¥ TPUrOHOMETPUUYECKUX (PYHKIMI; N300pakaTh UX
' Ha KOOPAMHATHOM IUIOCKOCTM M UCHOJIb30BaTh [yl pEIICHUS
YPaBHEHMI U HEPABEHCTB
N300paxaTh Ha KOOPAMHATHON IJIOCKOCTH TIpadUKU JIMHEHHBIX
33 YPaBHEHUI W UCIOJb30BaTh MX [UISl PELIEHUs] CUCTEMBl JMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpadguku GyHKUMN JUIsL UCCIIEIOBaHUS IPOLIECCOB U
. 3aBHCUMOCTEH U3 JPYruX y4eOHBIX AUCIUTUINH
4 Hauana maremaTndeckoro anaiamsa
OnepupoBaTh MOHATUSAMH: HENpepblBHAs (YHKLIMS, HPOU3BOJHA
4.1 (YHKINHU; WCIOJB30BAaTh T'€OMETPHUECKUH W (PU3MUECKUI CMBICH
IIPOU3BOIHON Ul PEILIECHUS 3a1a4
42 HaxoauTe npou3BOJAHBIE 3JEMEHTapHBIX (YHKLUUH, BBIYHCIATH
' MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO (PYHKIIUI
Hcnonws3oBarh MPOW3BOAHYIO Il HMCCIENOBAaHHMS (PYHKIIMK Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI,  IPUMEHATH  PE3YyNIbTATHI
HCCIIEIOBaHMS K IOCTPOEHUIO rpapuKoB
Hcnonb30BaTh NPOM3BOAHYIO JJIsi  HAXOXKJIEHUS  HAMIIYYIIETo
4.4 pelIeHns B NPUKJIAJHBIX, B TOM UUCIIE COLUAIBHO-2KOHOMUYECKHX,
3aj1a4ax
45 OnepupoBarh MOHATUSMH: MEPBOOOpa3Has M HHTErpai; MOHUMATh
' reoMeTpUUECKUi U (PU3NYECKUI CMBICI HHTETpaja
16 Haxomute mnepBooOpa3Hble 3JI€MEHTApHBIX (GYHKIUM, BBIYHUCIATH
' uHTerpai no gopmyne Hetotona — Jleitbnuna
Pemarp nmpuknazHele 3agaud, B TOM  YHCIE€  COLMAJIBHO-
4.7 SKOHOMMYECKOTO M  (U3MYECKOro  XapakTepa, CpeICTBaMH
MaTEMaTHYECKOI0 aHaJIn3a

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KJIACC




Kon

IIpoBepsieMblil 3IEMEHT COEPHKAHUS

Yucna 1 BEIUUCIIEHUSA

Panmonanbubie yncna. OOBIKHOBEHHbIE U JECATUYHBIE JpOOU, MPOLIEHTHI,

OeckOoHEUYHbIE MepHoauYecKre JapoOu. Apudmernyeckue oOmnepanuud ¢

1.1 pallOHAJIbHBIMU  YMCIAMH, [peoOpa3oBaHUSl  YMCIOBBIX  BBIPAXKECHUM.
[Ipumenenue apoOell M MPOLEHTOB [UIsl pEIICHUs NPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEl 3HAHUN U PEaJbHOU KU3HU
JenicTBuTenbHble  uMcia. PalMoHanbHbIE W UPpPALMOHAIBHBIE  YHUCIIA.

1o ApudmeTnueckue omnepanuu C JIeHCTBUTENbHBIMH yuciaMu. [IpuOmmkEHHbIE

' BBIUMCJICHMSI, TIpaBWia OKPYIVIEHHS, [pPHUKUAKA U OLEHKAa pe3yJsibrara
BBIYHCIICHUN
Creniensb ¢ uenbiM nokaszarenaeMm. CtanaaptHas ¢hopma 3anucH 1eHCTBUTEIBHOTO

1.3 ymcina. Mcnonp3oBanue noaxoadiieil opMbl 3alIucH AEUCTBUTEIbHBIX YU CET AJIs
pELIeHUs TPAKTUYECKUX 33]1a4 U MPECTaBICHUS JaHHbIX

L4 Apudmernaeckuit KOpPEHb HaTypaJbHON CTEIICHH. JevictBus c

' apu(METHIECKUMH KOPHSIMHU HATypalIbHOM CTENEHH
s CuHyC, KOCUHYC M TaHI€HC YHUCJIOBOrO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIOBOIO apryMeHTa

2 YpaBHEHHS 1 HEPABEHCTBA

2.1 ToxaecTBa U TOXKJIECTBEHHbIE IPEOOpPA30BaHUS

55 [Ipeo6paszoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE

' TPUTOHOMETpHUUYECKUE (HOPMYJIBI
53 VYpaBHeHMe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelleHne HepaBeHCTBA. Meron
' MHTEPBAJIOB

24 Pemienue nensx U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB

2.5 Pemenue nppanoHalbHBIX YpaBHEHUN U HEPABEHCTB

2.6 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI

57 [IpumeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKHX 3a/1ay U

' 3a]a4 U3 pa3IU4HbIX 00JacTel HayKH U pealbHOM JKU3HU

3 OyHKIMH U TpaduKu
31 OyHKIM, criocods! 3ananus ¢GyHkuuu. ['padux pynkuun. BzaumuHo obpaTHbie
' byHKIIUN
32 O6nacth ompeneneHuss U MHOXKECTBO 3HaueHMd (ynkmuu. Hymm Qyskimu.

[IpomexkyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIC PYHKIIUU




33 CrenenHas (GyHKIHS C HaTypaJdbHBIM M IICJIBIM TOKazaTeneMm. E€ cBolicTBa m
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckasi  OKPYXHOCTb,  OIpPEACICHHE TPUTOHOMETPUUYECKUX
' (GyHKIIMI YUCIOBOTO apryMeHTa
4 Hauana MaremaTrnueckoro aHaausa
i1 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/laHUs MOCIEI0BaTeIbHOCTeH. MOHOTOHHBIE
' MOCJIEI0BATEILHOCTH
ApudmeTndeckass U TeoMeTpUYeCKas Mporpeccuu. beckoHeyHO YObIBaroIast
42 reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBarOIIel reoMeTpUIEeCKO
' nporpeccuu. opMmyiia CIOXXHBIX MPOLEHTOB. M cronp30BaHne MpOrpeccuu st
pELIeHUs pealIbHbIX 3a7a4 PUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoOXecTBO, omnepanuu Haja MHOXecTBaMu. [uarpammbl Oitiepa — Benna.
5.1 [IpuMeHeHrne TEeOpEeTUKO-MHOXKECTBEHHOIO armapaTa JJis ONUCaHUsl PealbHbIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX yUYeOHBIX MIPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon [IpoBepsiemMblii 37IEMEHT ColepKaHUS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallMOHANBHBIM MOKa3aTeraeM. CBONWCTBA CTEIIEHU
1.3 Jlorapudm uyucna. JlecaTuynbie U HaTypajabHbIC JOTaprU(OMbI
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHH, CoepKaluX Jorapu(mbl
59 [IpeoOpazoBanme BeIpaKEHUH, COIEPKAIIUX CTENEHN C PAIIHOHAILHBIM
' MOKa3aTeleM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHeHUs U HEPABEHCTBA
06 Cucrembl TMHEMHBIX ypaBHEHMU. PelieHne NpuUKIagHBIX 3a7ad C MOMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHHUU
2.7 Cuctembl U COBOKYITHOCTH pallMOHATBHBIX YPABHEHUHN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHUN, CUCTEM W HEPABEHCTB K PEIICHUI0 MAaTeMaTUYECKUX
' 3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealibHOM JKU3HU




3 OyHKIIUU U TpaPuKu
Oyukuus. [lepuonnueckue ¢pyHkiuu. [IpoMexyTku MOHOTOHHOCTH (YHKITUH.
3.1 MaxkcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbombiee U HaMMeHblIee 3HAYCHHUE
(GYHKIIUN Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA B rpaduKH
3.3 [TokazaTenpHas u orapudmMudeckas PyHKIIUN, UX CBOMCTBA U rpaduKu
34 Hcnonw3oBanne rpadukoB GYyHKIMUA ISl PEHICHUS YpPaBHEHUW W JIMHEWHBIX
. CUCTEM
Hcnonb3oBanue rpapukoB (QyHKIMIA A7 HCCIENOBAaHUS IPOIECCOB U
3.5 3aBHCUMOCTEH, KOTOPBIE BO3HUKAIOT IPU PEUICHUH 33/1a4 U3 JIPYTUX Y4eOHBIX
MIPEIMETOB U PEAIbHOM JKU3HU
4 Havana matematuyeckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTox HHTEPBAIOB 7Sl PELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuil U GU3NYECKUN CMBICI IPOU3BOIHOM
43 [IpousBoHbIe dNMeMeHTapHBIX QyHKINNA. DOPMYIBI HAXO0XKIEHUS TPOU3BOTHOM
. CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI
[IpuMeHeHHe NPOU3BOAHON K MCCIENOBAaHUIO (DYHKIMH HAa MOHOTOHHOCTH U
4.4 skcTpeMyMbl. Haxoxnenrne HanOobIero 1 HauMEHbIIEro 3HaueHus QyHKIUN
Ha OTpE3Ke
[IpumeHeHne MPOM3BOMHOM JUIsI HAXOXKIACHUS HAWIY4LIer0 pELICHHUsS B
4.5 NMPUKIAAHBIX 3aJladax, [JIs OINPENENCHHs CKOPOCTH Mpolecca, 3aJaHHOTrO
¢bopmyoit unu rpadukom
4.6 IlepBooOpazHasi. Tabnuia nepBooOpa3HbIX
47 WuTerpai, ero reoMmeTpuueckuii 1 GpuU3n4ecKuii cMbici. Beuucinenue uHTerpaa
' o gopmysne Hototona — Jleitbnuia

MMPOBEPAEMBIE HA ETD IO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA30OBAHUA

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHS
IPOBEPSIEMOTO OCHOBHOM 00pa30BaTeIbHOI MTPOTPaMMBbI CPETHETO OOIIETO
TpeOoBaHus o0Opa3oBaHus

Brnagenue meTtomamu 10Ka3aTeNbCTB, alTOPUTMAMHU PEIICHUS 3a/1a4;
yMeHue (hopMyIHpOBaTH M OMEPUPOBATH MOHSATUSMU: ONpPEACICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,

paBHOCWIbHBIE  (OPMYTUPOBKH;  TNPUMEHATh  UX;  YMCHHE




dbopmynupoBaTh 00paTHOE U TMPOTUBOIIOJIOKHOE YTBEP)KICHUE,
NPUBOANTH TPHUMEPHl W KOHTPIPHUMEPHI, HCIOJIB30BATH METO
MaTeMaTHYECKOM WHTYKIIHH; IPOBOJTUTH JI0Ka3aTebHbIC
pacCy)KIeHHs TpH peIIeHUH 3a/]a4, OICHHWBATh JIOTUYECKYIO
MPAaBUIBHOCTh PACCYXKICHHI;, YMEHUE ONEPUPOBATh IOHITHUIMHU:
MHOECTBO, IMTOAMHOXKECTBO, OTEpAIMK HAJ MHOKECTBAMHU; YMECHHE
WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIHN armapar JUisi ONUCAHUS
peanbHBIX MPOLECCOB U SABJICHHUH U MPU PEIICHUH 3a/1a4, B TOM YUCIIe
U3 IPYruX y4eOHBIX MPEJAMETOB; YMCHHE ONEPHUPOBATH MOHITHIMU:
rpad, cBs3HBIA Tpad, HEpeBo, MUKI, Tpad Ha IUIOCKOCTH, YMEHHE
3aJaBaTh M ONKCHIBATH Trpadbl  Pa3IUYHBIMU  CIIOCOOaMU;

WCTIOJIB30BATh Tpadbl P PEIICHUH 33124

YMeHue onepupoBaTth MOHATUSMU: HATYPAIBbHOE YUCIIO, 110 YHCIIO,
CTENeHb C IIEJBIM IIOKa3aTeleM, KOpPEeHb HaTypalbHOH CTereHH,
CTETIEHb C PAllMOHAJILHBIM TI0Ka3aTelIeM, CTENIEHb C ACHCTBUTEIbHBIM
mokasareneM, Jorapudm Uucia, CHHYC, KOCHHYC ¥ TaHTEHC
MIPOU3BOJIBHOTO YHCIIA, OCTATOK 10 MOAYJIIO, PAllMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE  YHUCIIO, MHOXKECTBA  HATypajbHbBIX, LEJbIX,
palMoHANBHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BaTh
MIPU3HAKH I€TMMOCTH, HAUMEHBLINH 00U AeTUTeNb U HaMEHbIIee
o01Iee KpaTHoe, aNropuT™ EBKITMAA Py penieHn  3a1a4; 3HaKOMCTBO
C PA3IMYHBIMM TIO3MLMOHHBIMH CHCTEMAaMU CYHUCICHHS, yMEHHUE
BBITIOJIHATH BEIYMCIIEHUE 3HAUEHUH 1 TIPe00pa30BaHMs BRIPAKEHHH CO
CTeleHsIMM ¥ Jorapudpmamu,  npeoOpa3oBaHUs  JAPOOHO-

palroOHaJIbHbBIX BBIpa)KeHI/II\/’I; YMCHHE OICpHUPOBATH TMOHATHAMMU:

MOCJIe/I0BATEIbHOCTb, apupmMeTHuecKas nporpeccus,
reoMeTpuyecKas nporpeccus, OECKOHEYHO yObIBaromias
reoMeTpruecKas nporpeccus; yMEHHue 3a1aBaTh

MOCJIEZIOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX
¢dbopMys; yMEHHE ONEepUpPOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
CONpSKEHHBIE  KOMIUIEKCHBIE  YHWCJIAa, MOJAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa 3amicH  KOMIUIEKCHBIX — YHCell
(reomeTpuyieckas, TPUTOHOMETpHUUECKas M alreOpanyeckas); yMeTh
MPOU3BOAUTH  apupMETHYECKHE JIEHCTBHS C  KOMIUIEKCHBIMU
YHClIaMU; IPUBOIUTH IPUMEPHI HCTIOIb30BaHHS KOMILIEKCHBIX YHCET,;
OIEpUpPOBaTh MOHATHAMM: MaTpuua 2x2 u 3x3, onpeaeauTelb

MaTpHUILIbl, TEOMETPUYECKHI CMBICIT OTpEAeTUTENS




Ymenue OIIepUpPOBATH MOHATHSIMHU: paloHaibHbIE,
WppalMoOHANIbHBIC, MOKa3aTeIbHbIC, CTEIICHHBIC, Jorapu@MUUYECKueE,
TPUTOHOMETPUUECKHE YPABHEHHSI U HEPABEHCTBA, MX CHUCTEMBI;
YMEHHUE OINEepUpPOBATh MOHSATUSMU: TOXKAECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHH U
HEPaBEHCTB, PaBHOCWJIBHOCTh YpaBHEHUH, HEPABEHCTB M CHUCTEM;
YMEHHE pellaTh YpaBHEHMsS, HEPABEHCTBA M CHCTEMbI C IOMOIIBIO
pa3IMYHBIX MPUEMOB; pelIaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
rapaMmeTpoM; IPUMEHATh YpaBHEHHUsI, HEPABEHCTBA, UX CUCTEMbI IS
pElICHUsT MaTeMAaTUYECKUX 3aJlad W 3a/1a4 U3 Pa3IMuHbIX o0yacTeit

HAaYKH U peanLHoﬁ KHN3HU

YMeHue omnepupoBaTh MOHATUAMU: (YHKLUS, YETHOCTh (YHKIIHH,
MEPUOUYHOCTD ¢byHKINY, OrpaHUYEHHOCTh byHKIUN,
MOHOTOHHOCTh (YHKLUH, S3KCTpeMyM (yHKIUHM, HauOousbliee u
HaMEHbIIeEe 3HAUYCHUS (PYHKIUU Ha TPOMEXKYTKE, HEIpephIBHAs
GyHKUMSA, acUMNTOThI Tpaduka GYHKUMM, IepBas U BToOpasd
Npou3BoHAS (YHKIMH, TE€OMETPHYECKUH U (DU3HYECKHIA CMBICT
MIPOU3BO/IHOM, MepBOOOpa3Hast, ONpeAETEHHBI HMHTErpal; yMeHue
HaXOOUTh acCUMOTOThI Tpaduka (GYHKIUH; YMEHHE BBIUUCISTH
IIPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YAaCTHOTO W KOMIIO3ULUHU
(GyHKIMH, HAXOAUTh YpaBHEHME KacaTeabHOM K rpaduky QyHKUIWU;
YMEHHUE HaXOAWUTh NMPOU3BOAHBIE AIIEMEHTAPHBIX (YHKIUH; yMEeHUE
HCIOJIb30BaTh IPOU3BOIHYIO /Ul UCCIIEI0OBAaHUS (PYHKIIUM, HAXOJUTh
HauOoJIbIINE U HAaUMEHbIINE 3HAaUeHUs! (PYHKIUI; CTPOUTh IpaduKu
MHOTOYJIEHOB C HCIOJB30BaHHWEM ammapaTta MaTeMaTHYecKOro
aHaJIN3a; MPUMEHATh MPOU3BOJHYIO NIl HaXOXIECHUS HaWIydIlIEro
pelIeHrs B IPUKIIAIHBIX, B TOM YUCIIE COIMATbHO-3KOHOMUYECKHUX U
¢u3nyeckux 3agavax; HaXOMUTh IUIOMAAM U O0BEMBI (UTYp C
MOMOUIBI0 HHTErpana; MPUBOAUTH MPUMEPbl MaTeMaTUYECKOTO

MO/JICIMPOBAHUS ¢ MOMOILBIO AU(PepeHIInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMHU: Trpaduk (yHKIWU, oOpaTHas
GbyHKIMSA, KOMIIO3UIUS PyHKUUHN, TUHEHas GyHKIUS, KBaJpaTHUHas
GyHKUIMSA, panuoHanbHas  (YHKIMS,  CTeleHHas  (QYyHKUUS,
TpUTOHOMETpHUYeCKhe (yHKIMH, OOpaTHBIE TPUTOHOMETPUUYECKHE
¢GbyHKIMHU, TOKa3zaTeNnbHass W Jorapudmuyeckas (yHKUHUU; yMEHHE
CTPOUTH TpadUKN U3yUYEHHBIX (DYHKIIHH, BEITIOIHATH IPEOOpa30BaHUS

rpaduKkoB  (QYHKIMHA, HCHIONB30BaTh TpapuKH Ui H3YYCHUS




MPOIIECCOB 1 3aBUCHUMOCTEH, IPH PEILICHNUH 3a1a4 U3 IPYruX y4eOHBIX
NPEeIMETOB M 3a/a4 W3 PeajbHOM JKWU3HHU; BBIpaXKaTh (POpMylaMu
3aBUCHMOCTH MEXAY BEJIMYMHAMHU; HCIOIB30BaTh CBOWCTBA |
rpaduku QYHKIUN U pelieHus: ypaBHEHU, HEpaBEHCTB U 3a/1a4 C
napameTpamu; 1300pakaTh Ha KOOPIMHATHOM INIOCKOCTH MHOXKECTBA

PELIECHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 33J]a4M Pa3HbIX TUIOB (B TOM 4MCIIE HA
IIPOLIEHTBI, JOJIH U YaCTH, Ha JBI)KEHHUE, pabOTy, CTOUMOCTh TOBApPOB
U yCIyr, HAJIOTH, 3aJayd M3 OO0JacTH YIPABJIECHUS JUYHBIMH U
ceMeWHbIMU (MHAHCAMU); COCTABIIATh BBIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA M HUX CHCTEMbI IO YCJIOBUIO 3aJauyd, HCCIIENOBATh
MIOJTyYEHHOE PELICHUE U OLIEHUBATH IIPaBI0NOA00HOCTD PE3yJIbTaTOB;
YMEHHUE MOJEIUPOBATh pealbHbIE CUTyallMM HA S3bIKE MAaTEMAaTUKH;
COCTABJISATh BBIPAXKEHHUS, YPAaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBHIO  3aJlaud, MCCIEJOBATh  IOCTPOEHHBIE  MOJAEIH C
HCIOJIb30BaHUEM amrnapara anreopsl, UHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh TOHATHUSAMHU: CpeJHEe apuPMETHUYECKOe,
Me/iMaHa, HauboJbIllee ¥ HauMEHblIIee 3HauUeHHsl, pa3Max, JUCIIepCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOrO Ha0Opa; yMEHHE W3BJIEKaTh,
WHTEPIPETUPOBATh MH(POPMAIIHIO, TIPEICTABICHHYIO B TaOIuUIax, Ha
auarpammax, rpadukax, OTpaKaloU[yl0 CBOMCTBA  pealbHBIX
MPOIIECCOB M SIBICHUH; NPEACTaBIATh MH(OPMAIMIO C MOMOIIbIO
TaOJIUIl U AMArpaMM; UCCIIE0BaTh CTAaTUCTUYECKUE JIaHHBIE, B TOM
quciae ¢ NPUMEHEHUEM TIpadUuyecKuX METOJI0OB U HIEKTPOHHBIX
cpencTB; TpaduyecKd HCCIeA0BaTh COBMECTHbIE HAOMIOACHUS C

IIOMOIIIBIO AUarpamMm paCCCUBaHUA U JIMHEMHOMN perpeccun

YMeHHe onepupoBarh MOHATHAMU: CIYYaWHBIM ONBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTH CIIy4aifHOIO COOBITHS; YMEHHUE BBIYHCIATH
BEPOSTHOCTH C MCIOJIb30BaHUEM I'paUIECKUX METOJOB; MPUMEHSITh
(opMyIIBI CIIOKEHUS] U YMHOKEHUS! BEPOSITHOCTEN, (OPMYITy IOJIHOM
BEepOSITHOCTH, (opmyny bepHymin, komMOWHATOpHBIE (AKTHI H
(GopMyJIbI; OIIEHHBATh BEPOATHOCTH PEAJbHBIX COOBITHI; yMeHHe
ONEpUpPOBATh IOHATUSAMHU: CIydailiHas BEIMYHMHA, pacIpe/esieHue
BEPOATHOCTEM,  MaTEMaTHUYECKOE  OXHUAAHHUE, JAUCIEpPCUS U
CTaHJApTHOE OTKJIOHEHHME CIy4yailHOH BEIWYUHBL, (QYHKUIUHU

pacnpeaciicCHud MW IUIOTHOCTH PABHOMCPHOI'O, MOKA3aTCIILHOI'O U




HOPMAJIbHOTO paclpeieieHuid; yMEHUE MCIO0JIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeeieHull Il pEelIeHUs 3a/Jay; 3HAKOMCTBO C
MOHATHSIMHM: 3aKOH OOJBIIMX 4YHCEN, METOAbl BBIOOPOYHBIX
HCCIEA0BAHUM; YMEHHUE INPUBOJIUTH IIPUMEPBI IIPOSIBICHUS 3aKOHA
OOJIBIIUX YKCEN B MPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX; YMEHUE
OMEepUpOBaTh MOHATUSIMHU: COYETAaHUE, IIEPECTAHOBKA, YHUCIIO
COUYETaHMM, YHCIO IepecTaHoBOK; OuHOM HbloTOHA; yMmeHue
MPUMEHSATh KOMOMHATOpPHBIE (DAaKThl U PACCYXKACHUS IS PELICHUS
3a/la4y; OLEHUBATh BEPOATHOCTH pEAIbHBIX COOBITHI; COCTaBIATh
BEPOSATHOCTHYIO MOJEIb W  HHTEPIPETUPOBATH  ITOJYYECHHBIN

pe3yiibTaTt

10

YMeHue onepupoBaTh IMOHATHAMM: TO4YKa, MpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyIjia, IUJIOCKUH yroi,
JBYTPaHHBIN YroJl, TPEXTPAHHBIN yroJl, CKpEeIUBaIOIIMeECs IPsSMBIE,
NapajuleIbHOCTh U MEPHEHUKYISIPHOCTh IPSMBIX U IJIOCKOCTEH,
yroJl MEXIY NPSAMBIMH, YToJl MEXIY NPSAMOM U IUIOCKOCTBIO, Yroj
MEX1Y IIJIOCKOCTSIMH, pacCTOSSHUE OT TOYKU JI0 IIJIOCKOCTH,
paccTosiHue MEXAY MNPSAMBIMH, PAacCTOSIHUE MEXIY IUIOCKOCTIMM;
YMEHHE MHCIOJIb30BaTh NMPU PELICHUM 3a/1ad H3ydyeHHble (aKThl U
TEOpeMbl IUIAHUMETPUH; YMEHHUE OIICHMBATh pa3Mepbl OO0BEKTOB
OKPY’KaIOILIEr0 MUpPa; CTPOUTh MAaTEMATUYECKUE MOJIEIH C TIOMOILBIO
TEOMETPUUECKUX TOHATUN W BEJIMYWH, pElIaTh CBSA3aHHBIE C HUMH

IMPAKTUYCCKHE 3a/Ja4n

YMeHue omnepupoBaTh MOHATHUAMU: IUIOWAAL (QUIYPbI, O0BEM
¢Gurypsl, MHOTOI'pDAaHHMK, TpPaBWJIbHBIH MHOTOTPaHHUK, CEUEHHE
MHOTOTpaHHHKa, Ky0, mapajuiesenunesa, npusma, nupamuaa, purypa
U TIOBEPXHOCTh BpallleHUs, HWINHAP, KOHYC, 1ap, cdepa, MIonaas
chepbl, IUIOMIAAL MOBEPXHOCTH MHUPAMHJIbI, MPU3MbI, KOHYCa,
muMHApa, 00BEM Kyba, MpsIMOYroJbHOTO —Mapajulesenumnesna,
MApaMUbl, TPU3MBL, LWIMHApPA, KOHyca, IIapa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHMsI KOHYCa U LIWJIMHAPA, IapAJUIEIbHbIE OCU WU
OCHOBaHHUIO, CEYEHHE 1Iapa, IUIOCKOCTh, Kacaromascs cdepsl,
LWIMHIpAa, KOHYCa; YMEHHUE CTPOMTh CEYEHHE MHOTOTPaHHMKA,
n300pakaTh MHOTOIPaHHUKH, (UTYPHI U TIOBEPXHOCTH BPAIICHUSI, UX
CEYCHMS, B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE
INPUMEHATh CBOMCTBA TE€OMETPUUYECKHX (UIYp, CaMOCTOSITEIbHO

(GopMyIHMpOBaTh OIpENECIICHUS] H3y4aeMbIX (UIyp, BBILABHraTh
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TUIOTE3bl O CBOMCTBAX W MpPU3HAKAX TIeoMeTpuyeckux Guryp,
O00OCHOBBIBATh ~WJIHM  ONpPOBEpPrath MX; yMEHHE IPOBOJAUTH
kinaccupukanuo (GUryp MO pa3IuyHbBIM IMPU3HAKAM, BBIMIOJIHATH

HGOGXO[[I/IMBIC JOIMMOJIHUTCIIbHBIC ITIOCTPOCHU A

YMenue OnecpupoBaTb IMOHATHAMHU: JIBUKCHHC B IMPOCTPAHCTBC,
napajuieNlbHbIi  [EPEeHOC, CHMMETpPHsS Ha IUIOCKOCTH H© B
MPOCTPAHCTBE, IOBOPOT, IpeoOpa3zoBaHuEe TM0A00Us, MOJ00HBIE
(burypsl; yMeHUE paclio3HaBaTh PaBHbIC U MOJ00HBIC (GUTYPBI, B TOM
4yucie B IPUPOJE, HCKYCCTBE, AapXHUTEKTYype; HCIIOJIb30BaTh
rEOMETPUYECKHE OTHOLICHUS NpPU PEUICHHH 3a]a4, HaXOIUTh
TreOMETPUYECKUE BEIUYMHBI (JJIMHA, YO, IUIOIaab, 00BEM) MpHU
pelleHHr 3a1ad M3 JPYruxX y4eOHBIX IMPEAMETOB U M3 pealbHOM
JKHU3HH; YMCHHC BBIYUCIIATL T'COMETPUUCCKHE BCIUMYMHBI (Z[J'II/IHa,
yroi, IUIOmaab, OO0BEM, IUIOMIA[b [OBEPXHOCTH), HCHONbB3Ys
HU3Y4YCHHBIC (1)OpMy.TILI 1 MCTOABI, B TOM YUCJIC: INIOIIAAb ITOBCPXHOCTHU
OUPaMUbL, TPU3MBI, KOHYCa, HWIMHAPA, Momanb chepb; 00bEM
Kyba, MPSIMOYrOJILHOTO TapaUieseune/ia, MUPAMHIbI, T[PH3MBI,
WIMHAPA, KOHyca, Iapa; yMEHHWE HaXOAWTh OTHOILICHHUE O0BEMOB

10J1I00HBIX QUryp

YMeHue onepupoBaTb MOHATUSIMM: MPSIMOYTOJIbHAs —CUCTEMa
KOOpJAWHAT, BEKTOp, KOOPAMHATBl TOYKH, KOOPIMHATBl BEKTOpA,
CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOpa Ha YHUCIO, Pa3I0XKEHUE
BEKTOpa 1Mo 0a3ucy, CKaJspHOE TNPOM3BEIEHUE, BEKTOPHOE
MIPOM3BE/ICHNE, Yrojl MEXAy BEKTOpaMH; YMEHHE HCIOIb30BaTh
BEKTOPHBI U KOOPAMHATHBIM METOJ Ul PEIIECHUS T€OMETPUUECKUX

3a/1a4 ¥ 337124 IPYTrux y4eOHBIX MPEAMETOB

YMmeHue BbIOMpATh NOAXOASIIMM METOJ M pELICHUs 3ajauu;
ITIOHUMAaHHWE 3HAYUMOCTHM MATEMATHKNA B HM3YyYEHHH NPUPOIHBIX H
OOIIIECTBEHHBIX TIPOLECCOB U SBIEHHUH; YMEHHE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKH B MCKYCCTBE, YMEHHUE IPUBOJIUTH
IIpUMEPBl MAaTEMATHUYECKUX OTKPBITUM POCCUHUCKOM U MHUPOBOU

MaTeMaTHYECKOW HayKH

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHKE

Kon [IpoBepsieMblil AIEMEHT COAEPKAHUS




Yucia ¥ BEIYUCIICHUSA

1.1 Harypanbnblie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCET
1o Pannonaneupie uyucna. OOBIKHOBEHHbIE U JECATHUYHBIE ApPOOU, MPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernyeckuii  KOpPEHb HaTypajabHON CTEIIECHU. [HenictBus c
' apu(pMeTHYECKUMU KOPHAMHU HATypaJIbHOMN CTETIeHU
1.4 Crenenp ¢ nensiM mnokazareneMm. CTENEeHb C pPalMOHAJIBHBIM IIOKA3aTeJEM.
. CBoiicTBa CTENEHU
Ls CuHyC, KOCHHYC M TaHI'€HC YMCIIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HATYpaIbHbIE JOTapUPMBbI
JleiicTBuTenbHbIC uYncia. ApU(METHYCCKUE ONEpaluu C JEeHCTBUTCILHBIMH
1.7 yucnamu. [IpubnukEHHbIE BBIYMCICHHS, MpPaBHJIA OKPYIJICHHS, MPUKHIKA U
OIICHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeobpazoBaHue BEIpaKEeHUI
1.9 KommuiekcHele uncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaumnoHnanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMUUECKUE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 UppanmonanbHpie HEpaBEHCTBA
2.7 [TokazaTenpHBIC U JOTapU(MHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTeMsl IMHEWHBIX YpaBHEHUN. ONpeaennTens MaTPULbI
3 OyHKIMH U TpaduKh
31 Oynk1us, cnocoOsl 3aganus GyHkimu. I'paduk ¢pynkuun. Bzaumuo oGpaTHbie
' dbyakuun. Yerabie 1 Heu€THBIe QyHKIMU. [leprnonnyueckue GyHkImn
32 OO6mactp ompeneneHuss W MHOXKECTBO 3HadeHUM ¢yHkiuu. Hymm QyHKIumu.

[IpoMeXyTKH 3HAKONOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.




MakcuMyMmbl 1 MUHUMYMBI (pyHKIMu. HanOomnbliiee U HauMeHbIlIee 3HAYCHHE

(GyHKIMK Ha TPOMEXKYTKE

CrenenHasi GyHKIMS ¢ HATypaJIbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u

33 rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTEIICHU
34 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH
3.5 [TokazatenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
16 Touku paspeiBa. AcumnToTrel TpadukoB ¢yHKkumA. CBOWCTBA (YHKIIHMA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUs MOCIIEN0BATENLHOCTEN
38 Apudmernueckas U reoMerpuueckas mporpeccun. Dopmymna  CIOXKHBIX
' IIPOLIEHTOB
4 Havana marematnueckoro aHanusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHIA
[IpumeHeHre MpOU3BOJHOW K HCCIIEIOBAaHUIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 skcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HAaMMEHbIIEro 3HaYeHUsT QyHKIIUU
Ha OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHosxecTBa U JIOTHKa
5.1 MHo3ecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BeHHa
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 MHororpanHuk#
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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