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MNOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamma y4deOHOro Kypca «AnreOpa W Hadajia MaTEMaTHYECKOTO aHAIHM3a»
6a3oBoro ypoBHs g obydatoumuxcsi 10-11 xmaccoB pa3paborana Ha ocHoBe DenepaibHOrO
roCy/IapCTBEHHOTO0 00pa30BaTENIbHOIO CTaHAApTa CpeAHero oOIiiero odpazoBaHus, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMH, MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa3oOBaHHIO, U
TpaaUIUil POCCHIICKOTO OOpa3oBaHus. Peamuzamus mporpamMMbl 00€CTICUMBACT OBJIAJICHHE
KJIIOYEBBIMH KOMITETCHIIUSMH, COCTABISIONIMMUA OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOIO M II03HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIIUXCSI.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTHYeCKOTO aHAIM3a» SIBISIETCS OJHUM W3 HamOolee
3HaYMMBIX B MPOTPaMME CTapIleil IIKOJbI, MOCKOJIBKY, C OJAHOH CTOPOHBI, OH OOeCHeuynuBacT
WHCTPYMEHTAJBHYIO 0a3y JUIsi M3y4eHHs BCEX ECTECTBEHHOHAYYHBIX KYpCOB, a C JAPYrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTpakTHOE MBIIUICHHE Yy4alluxcs Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHSI KYpCOB MH()OPMATHKH, OOIIECTBO3HAHUS, ICTOPUH, CJIOBECHOCTH.
B pamkax gaHHOTro Kypca yJaniiecs OBJIaJeBal0OT YHUBEPCATBLHBIM S3bIKOM COBPEMEHHOM HAayKH,
KOTOpast (GOpMYJIMPYET CBOU AOCTIIKEHHS B MAaTeMaTHIeCKO# (popme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYECKOTO aHAJIM3a 3aKJIAIbIBAET OCHOBY JUIS YCIIEIIHOTO
OBIIQJICHUSI 3aKOHAMH (U3UKW, XHMHH, OWOJIOTUH, TIOHUMAaHUS OCHOBHBIX TCHICHIMA
HKOHOMHKH U OOIIECTBEHHOMN >KHU3HHU, MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX
¥ KOMITBPIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO UCIIONB30BaTh UX B IMOBCEIHEBHOW XH3HHU. B TOXE
BpeMs OBJaJICHHE aOCTPAKTHBIMH U JIOTHYECKH CTPOTHMMH MATEMATHUYECKUMH KOHCTPYKIIUSIMU
pa3BUBaeT yMEHWE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPIKICHUS,
UCIIONIb30BaTh 0000IeHNe W KOHKPETH3aIuio, abCcTparupoBaHWE W aHAJOTHIO, (OpMHUPYET
KpPEaTUBHOE M KPUTHUYECKOE MBINUICHHE. B Xo/e u3y4yeHus anreOpbl 1 Havall MaTeMaTHIECKOTO
aHaJIM3a B CTApIICH IIKOJIE y4allhecs IMOJYYal0T HOBBIM OMBIT PEIIeHUs MPHUKIATHBIX 3a7ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHYECKHMX  MOZENECH  pealbHBIX CHTYyallMd W
UHTEPIIPETAIIMA  TOJIYUCHHBIX PEIICHUHN, 3HAKOMSTCS C MpPUMEpaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPUPOZAE, HAYKE W B HCKYCCTBE, C BBINAIONIMMHCS MaTEMaTHYECKUMH
OTKPBITUSIMU M UX aBTOPAMH.

Kypc obnamaer 3HaYMTEIHHBIM BOCIHTATEIFHBIM IMOTCHIMAIOM, KOTOPBIA peain3yeTcs
Kak yepe3 y4eOHbII MaTepuall, cocoOCTBYIOMUI (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS,
Tak ©W depe3 crnenupuKy ydeOHOH JACATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, NPOJODKUTEIBHOW KOHIICHTPAIIMM BHHUMAaHWsS H  OTBETCTBEHHOCTH 32
MOJTYYEHHBIN pe3yJIbTarT.

B ocnoBe meromuku oOydeHus anreOpe M HadajdaM MaTEMaTHYECKOrO aHaju3a JICKUT
NeSITeTbHOCTHBIN MTPHHIUT 00Y4eHUSI.

CrtpykTypa Kypca «Anredpa u Hauana MaTeMaTUYECKOTO aHAIN3a» BKIIOYAET CIEAYIONINE
coJiepKaTeNbHO-MeTOUYecKue JHHUA: «Yucrna u BbIYHCIHCHU», «DYHKIUU W TpaduKmy,
«YpaBHEHUS U HEpaBeHCTBay, «Hauana mMaTeMaTHueckoro aHanuzay, «MHOXKECTBA U JIOTHKA.
Bce ocHOBHBIE COAEpIKAaTEIbHO-METOMYUECKUE JTMHUM H3YYaroTCs Ha MPOTSDKEHUH ABYX JIET
o0y4yeHHs B cTapuieil HIKOJe, eCTECTBEHHO IOMOHSSA APYr Apyra M TOCTEINEHHO HACHIIIAsCh
HOBBIMH TEMaMH | pa3aenamu. JIaHHBIH Kypc SBISETCS WHTETPATHBHBIM, MOCKOJIBKY
oObenuHseT B ce0e coiepKaHWE HECKOJIbKUX MAaTeMaTHYeCKUX JMCUUIUIMH: anre0pa,
TPUTOHOMETPHSI, MAaTEMaTHYECKUI aHaIHM3, TEOPHsI MHOKECTB | Jp. [1o Mepe Toro kak ydamuecs
OBIIa/ICBalOT BcE Oojee MIMPOKMM MaTEMaTHUECKUM amIapaTroM, Y HHUX IOCIIEAO0BAaTENbHO
(dopMHpyeTCs M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUYECKYI0 MOJENh peaTbHON
CUTyalluu, MPUMEHSITh 3HAHUs, MOJTYYCHHBIE B Kypce «Anredpa M Hadaisa MaTeMaTHYECKOTO
aHalM3a», JUIS PEIICHUS CaMOCTOSITEIbHO CQOPMYJIMPOBAHHOW MaTeMaTHUECKOW 3ajgaduu, a
3aTeM MHTEPIPETUPOBATH MOIYUYECHHBIN pe3yabTarT.



CopepxarenpHo-MeTOnMYECKass  JOUHUSA  «YUucma W BBIYMCICHUS  3aBEPILAET
dbopMupOBaHHE HABBHIKOB HCIOJIBb30BAaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLIO HadaTo B
OCHOBHOH mIKoJie. B crapieii mkose ocoboe BHUMaHHE yAenseTcs (GOPMHPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIOIIMX B ce0s HCIOIb30BaHHE DPA3NIUYHBIX (POpM 3amucu
JNEHCTBUTENBHOTO YHCJIA, YMEHUE PpalUOHAJIBHO BBINONHATH JEHCTBUS C HHUMH, JejlaThb
OPUKUAKY, OLEHUBaTh pe3yiapTaT. OOydamomuecs TMOMY4YalOT HaBBIKM MPHUOIMHKEHHBIX
BBIYMCIICHUM, BBIMOJHEHHUS NEHCTBUH C 4YHCIaMM, 3alUCAHHBIMA B CTaHIApTHOH Qopme,
WCIIOJIb30BAaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKEHUM.

Jluaus «YpaBHEHHs U HEPABEHCTBA» pPEANIM3YETCs Ha MPOTSHKEHUH BCEro oOydeHus B
CTaplied NIKOJE, IOCKOJBbKY B KaXJOM paszJerne MporpaMMbl IMPEIyCMOTPEHO pelIeHUE
COOTBETCTBYIOLIMX 337a4. O0yyaromuecs: OBIaeBaIOT Pa3IMYHBIMU METOIaMH PEIICHUS LETbIX,
palMOHATILHBIX, UPPALMOHATIBHBIX, TOKA3aTENbHbBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHUH, HEPABEHCTB U UX cucteM. [losydeHHblE yMEHMS UCIIOJIB3YIOTCSA IIPU UCCIIEOBAaHUU
GyHKIMI ¢ TOMOIIBIO MPOU3BOJIHOM, PEIICHUH MPUKJIAAHBIX 33/a4 U 3aJad Ha HaXO0XKJIEeHUE
HauOOJBIINX U HAMMEHBIIUX 3HaueHUH QyHkuuu. JlaHHas comepkarenbHas JIMHUS BKIIOYACT B
cebs Takke (OPMHUPOBAHWE YMEHUW BBIMIONHATH PAacu€Thl Mo (GopmyaaMm, TpeoOdpa3oBaHUs
LEJIbIX, paIllMOHAIBHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHHM, a Takke
BBIpQXEHHM, COJepKallMX CTeleHu U Jorapudmbel. brarogaps u3ydeHuio airedpanvyeckoro
MaTepHala MpOUCXOAUT JalibHEHIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS
yyaumxcs, (OpMUPYIOTCS HAaBBIKM ACIYKTUBHBIX PacCyXACHHH, paboThl C CHUMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PABEHCTB U HEPaBEHCTB.
Anre6pa mnpemiaraetr 3¢G(EKTHUBHbIE HMHCTPYMEHTHI Ui pEUIeHHs] MPaKTUYECKUX U
€CTECTBEHHOHAYUHBIX 3aj]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HAYKHU.

CopepxarenbHo-MeTonuyecKass TuHUS «DyHKIMH U TpadUKM» TECHO MEPEeryIeTaeTcs C
JpPYTMMH JIMHUSMH Kypca, IOCKOJbKY B KakOM-TO CMBICIE 3aJaéT I0CJIE€0BATEIbHOCTD
W3ydeHuss MmaTtepuana. V3ydeHwe CTEneHHOH, IIOKa3aTelbHOM, JIOrapu(PMUYECKONH H
TPUTOHOMETPUUYECKUX (DPYHKIMH, MX CBOHCTB M TpadUKOB, HCIOJIb30BaHHE (QYHKUUN I
pelieHus 3ajad U3 APYrux y4eOHbIX MPEeIMETOB M pealbHOM KU3HU TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAIM30M, TaK M C pElIeHUEM ypaBHEHMI M HepaBeHCTB. [Ipu aTom Gombioe
BHUMaHue yJensiercss (pOpMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylIaMH 3aBUCUMOCTU MEXIY
Pa3IMYHBIMM  BETMYMHAMH, HCCIIEIOBAaTh TOJIY4YEeHHBIE (YHKIUH, CTPOUTh HX TpaduKH.
Marepuasnn 3TOH COAEpKATEIbHON JIMHUM HALEJeH Ha pa3BUTHE YMEHUHW U HaBBIKOB,
NO3BOJISIOMIMX ~ BBIpAXKaTh 3aBUCHMOCTH MEXJy BEIMYMHAMH B  PAa3IM4YHON  Qopme:
AHAJTMTUYECKON, TrpaduyecKo U clIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOHICHWIO W  KOHKPETHU3AIIHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nuHU «Hadana mMareMaTHdyecKoro aHajan3a» IO3BOJISIET CYIIECTBEHHO
pacIIUpUTh KPYTr KaKk MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3a[a4, TOCTYIHBIX 00ydJaromumcs, y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH Ipaduku (PyHKIHHI, onpeaensTs ux
HauOOJbIIME U HAUMEHBIINE 3HAUCHUS, BRIUUCIATH IUIOMAAN GUTyp U 0ObEMBI Tel, HAXOAUTH
CKOPOCTM U YCKOpPEHMs mpoleccoB. JlaHHas coaepkaTelbHas JIMHUAA OTKPBIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHUSI MaT€MaTHYECKUX MOJENIEH pEalbHBbIX CHUTYallUd, HaXOXKICHUs
HAaWIy4llEero peuleHHus] B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMMYECKHX, 3ajayax.
3HAKOMCTBO C OCHOBAaMHM MaTeMaTHYECKOTO aHajliM3a CIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOTO ¥ KPEaTUBHOTO MBIIUICHUS, ()OPMUPOBAHUIO YMEHUI pacro3HaBATh
MPOSIBIICHUS! 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M HcKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOLIUXCSl PE3yJbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH KaK HayKd, UM HX
aBTOPAX.

CopnepxarenpHo-MeTOANYECKAs JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IOCBAIIEHA
3JIEMEHTaM T€OPUH MHOXKECTB. TE0pEeTUKO-MHOKECTBEHHBIE NTPEJCTaBICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH M IpeJlaraloT Hanbojee YHUBEPCAJIbHBIN S3bIK, 0ObEAMHSIONINHA



BCE pa3leibl MaTeMAaTUKUM MU €€ TPUIOKEHHM, OHM CBS3BIBAIOT pPa3Hble MaTeMaTUUYECKUE
JUCLMIUINHBL B eauHoe uenoe. 1loatomy BaXXHO IaTh BO3MOXHOCTH HIKOJBHUKY IOHMMATH
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOM MaTeMAaTHKHM U HCIOJb30BAaTh €ro AJs
BBIPAKCHHS CBOUX MBICIICH.

B kypce «Anrebpa u Hayajla MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYeCKOro MOJIEIMPOBAaHUS, KOTOpbIE MPU3BaHbl CHOPMHPOBATH HABBIKM IOCTPOCHMS
MoJieNiell peallbHbIX CUTYalluid, UCCIEOBAHUS 3TUX MOJEJNEH C MOMOIIBIO anmapara anreopsl u
MaTEMAaTHYECKOTO aHaJIW3a M WMHTEPIPETAalud IIOJYyYEHHBIX pE3yabTaToB. Takue 3amaHus
BIJIETEHbl B KaXXIbl M3 pa3fesioB IPOrpaMMbl, MOCKOJIBbKY BECh MaTepual Kypca ILIUPOKO
WCIIOJIb3YETCS Ui PEeUICHUS MPUKIAIHbIX 3ana4. [Ipu pemennn peanpHbIX NPaKTUYECKUX 3a4a4
yyaliyecss — pa3BUBAalOT  HAOJIOAATENbHOCTh,  YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, KCIOJIb30BaTh AHAIOTHIO, 0000MATh W KOHKPETU3UPOBATH IIPOOIIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHMSA NPUKIAIHBIX 330a4 OPraHU3yeTcsl B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa U Hadana MaTeMaTHYeCKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JTAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Hadal MaTeMaTHYeCKOro aHalld3a Ha
06a30BOM ypoBHE OTBOAUTCS 2 yaca B Henenmio B 10 kiacce u 3 yaca B Hezenmo B 11 kmacce, Bcero
3a 1Ba roga ooydenwus — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucua v BbIYUCICHUSA

Panmonaneubie uyncia. OObIKHOBEHHBIE U JECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omepanMd ¢ palUMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHUH. [IpuMeHeHune ApoOeil W TPOIEHTOB I PEUICHUS
IIPUKJIAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACICH 3HAHUU U PEaIbHOU KU3HHU.

JelictButenbHble uncia. PannoHandpHbIE W HUppaIllMOHAIBHBIE YHCIa. ApudMeTnuecKue
oTiepaIuu ¢ ACUCTBUTEIHHBIMU YuCIaMu. [IpuOnrkEéHHbIC BBIYUCICHUS, TTPABUIIa OKPYTIICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ 1ensiM nokaszareneM. CtanmaptHas Gopma 3amucH JEHCTBUTENBHOTO YHCTIA.
Hcnonp3oBanne mnonaxonsmied Qopmbl 3amucud  JEHCTBUTENBHBIX YHMCET JJIs  pelIeHus
MPaKTUYECKHX 3a/1a4 U MPEJICTABIICHUS JAaHHBIX.

Apudmerndeckuii KOpeHb HATypallbHOW cTeneHu. JlelicTBus ¢ apudMETHUYECKUMH
KOPHSIMU HAaTypaJIbHOM CTEINEHHU.

CuHyC, KOCUHYC M TaHI'€HC YHCIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
YHCJIOBOT'O apryMeEHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHMUS.

[IpeoOpa3zoBanre TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKHE
bopmybI.

VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHcTBO, penieHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue uenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pewienne nppanuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETPUYECKUX YPaBHEHUH.

[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3aJad U 3a1ad U3
pa3IMYHBIX 00JIaCTEeH HAYKU U PEATbHOM JKU3HHU.

DOyHKUUH U rpadpuku

Oynknus, crocoosl 3ananus yakiuu. ['padux ¢pynkiuu. Bzaumuo oOpaTHbie pyHKITUN.

Ob6nacTp onpeneneHus U MHOXKeCTBO 3HaueHud ¢pyHkuuu. Hymu dyaxmun. [Tpomexytku
3HAKOMOCTOSHCTBA. UETHBIC M HEUETHBIC (DYHKITUH.

CrenenHass (yHKIMS C HaTypajbHBIM W LIEJbIM Moka3areneMm. EE cBoiictBa u rpaduxk.
CgoiicTBa 1 TpaduK KOPHS /7-0i CTETICHHU.

TpuroHomerpuyeckas OKpPY)KHOCTb, OIpPEJCIEHHE TPUTOHOMETPHUECKUX  (DYHKITHIA
YUCJIOBOrO ApryMEHTA.

Hauvana maTemMaTnueckoro aHajamsa

ITocnenoBaTeNnbHOCTH, CIIOCOOBI  3aJaHMs  IIOCJENOBATEIbHOCTEH. MOHOTOHHEBIE
II0CJIE0BATENBHOCTH.

Apudmernueckass U TreoMeTpuueckas  mporpeccud. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecKOHEUHO yOBIBAIOLICH I'€OMETPHUECKONW HMPOTPECcCHHU.
@dopMyna CIOXKHBIX IPOLEHTOB. Vcnosb30BaHME MPOrpeccuu Ui pElIeHUs pealbHBIX 3adad
MPUKIIATHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepaluu Haja MHOXecTBamM. Jlnarpammel Oiinepa-Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOI'O aIapaTa JUisi ONMCAaHUs PEAbHBIX IMPOLIECCOB U SBICHUM, NPHU
pELICHUH 3aJ1a4 U3 IPYTUX YUEOHBIX MIPEIMETOB.

Onpenenenne, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.



11 KUIIACC

Yucua v BbIYUCICHUSA

HatypanbeHble u nienbie yncina. [Ipu3Haku AenuMOCTH HEbIX YHCEIT.

Crenens ¢ pallMOHAJIBHBIM Moka3areneM. CBOMCTBa CTEICHHU.

Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHUsS M HEPABEHCTBA

[IpeoOpazoBanme BEIpaKEHUH, COIEPKAIINX JTOTaPUPMBI.

[IpeobpazoBanue BBIpAKEHHA, COACPIKALINX CTEIICHH C PAllMOHAIBHBIM [TOKa3aTeJIeM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

CucreMbl JMHEHHBIX ypaBHEHUH. PerleHune NpuUKIazHbIX 3a7ad C IOMOIIBIO CHCTEMBI
JIMHEWHBIX YpaBHCHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHH, CHCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHUX 3a4ad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOW )KU3HH.

DyHKIUM U rpadpuku

Oynkuus.  Ilepuognueckne  yHkiun. [IpomMexyTkn  MOHOTOHHOCTH — (DYHKITUH.
Maxkcumymbl 1 MUHUMYMBbI GyHKIUU. HaunOonbliee ¥ HauMeHblIee 3HAYeHHE (DYHKIMU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKH.

[oka3zaTtenbHas u norapudmudeckas GyHKIHH, UX CBOUCTBA U TpauKH.

Hcnonp3oBanne rpadukoB PyHKITUN TSI pEIICHUS] ypaBHECHUHN U JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (GYHKIMA UIsI UCCICIOBAHUS TMPOILECCOB U 3aBUCHMOCTEH,
KOTOpBIE BOHUKAIOT MPU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEAIbHOM KU3HU.

Hauvana maTemMaTnyeckoro aHajaimsa

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAJIOB JIJIsl pELIeHHs] HEPAaBEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuit 1 pU3MUECKUI CMBICI TPOU3BOAHOIA.

[Tpou3BoHbIE AyIeMEHTApHBIX (QyHKIUH. DOpMYyITbl HAXOXKACHUS MPOU3BOJHON CYMMBI,
NPOM3BEACHUS M YACTHOTO (DYHKITHA.

[IpumeHneHnne TPOU3BOAHON K MCCIIEIOBAaHUIO (PYHKITMH HA MOHOTOHHOCTh M SKCTPEMYMBI.
Haxoxxnenrne HanOoJbIIero 1 HAMMEHbBIIET0 3HaUCHHUs (DYHKIIMH Ha OTpPE3Ke.

[IpumeHeHre TPOWU3BOAHOW JII HAXOXKIACHUS HAWIYYIIEro penieHuss B IMPUKIAIHBIX
3aaydax, AJIs ONpeaesieHUs] CKOPOCTH IpoIiecca, 3a1laHHOro (PopMyIIoi 1l rpadukom.

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.

Wuterpan, ero reomerpuueckuil M (QuU3MUECKUil cMbICI. BblumcieHne uHTerpaiga Io
dbopmyne Herotona-Jleitonuia.



INJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro mpeamera «Maremaruka» IOJDKHO OOecreyuBaTh JOCTHIKEHHE Ha
YPOBHE CpenHero ooOmero o0pa3oBaHUs CICAYIONIMX JTUYHOCTHBIX, METANpPEAMETHBIX H
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE PE3yJIbTaThl OCBOCHHUS MMPOTPaMMBI y4eOHOro mpeaMera «MareMaTukay
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BoCIMTaHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOM TMO3ULMK OO0y4aromerocss Kak akTHBHOTO U
OTBETCTBEHHOT'O 4WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBIEHUH, NPOLEAYyp TIpakJIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COIMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIUSAMHU U Ha3HAYCHUEM.

ITarpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPaXKTAHCKOW HMICHTUYHOCTH, YBOKEHHUS K MPOILIOMY
U HACTOSLIEMY POCCUUCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHUEM K JIOCTHUKEHUSIM
POCCHUICKHX MAaTE€MaTUKOB M POCCUMCKON MaTeMAaTUYECKOW IIKOJIbI, K HMCHOJIb30BAHUIO ATHUX
JTOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHHUS:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja; CcPOpPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEICHHUS, CBI3aHHOTO C MPAKTHYECKUM IPUMEHEHUEM
JOCTH>KCHUN HAyKU U JIEATENIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYMBOTO OYayIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOIIEHHMEM K  MHUDPY, BKJIKOYass OSCTETHKY  MaTeMaTH4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajau, pELICHUH, pPacCyXIECHUH; BOCIPHUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3jJIu4yHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTeMaTHYeCKHe 3HaHHWA B HHTEpecax
310pOBOTO U 0Oe30macHOro oOpasa >KU3HU, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHue, cOaJaHCUPOBAHHBIM PEKUM 3aHATUN U OTAbIXA, pPEryispHas Quandeckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHUBHO-03A0POBHUTEIHHON
JEATEIBbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HaHHEM IEHHOCTU TPYIO0Jt0OUs; MHTEPECOM K pa3InyHbIM
chepam mpodhecCHOHATBEHON JeITeNbHOCTH, CBI3aHHBIM C MAaTEMAaTHUKON U €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOp Oymymiel nmpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO H
caM000pa3oBaHUI0 Ha MPOTSHKEHUHM BCEM JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
PELICHUH PAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAaIIPaBIC€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO DIKOJIOTMYECKON KYIbTYphl, MOHUMAHUEM BIHSHHS COLUATHHO-
SKOHOMHYECKHMX ITPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
I00ANBFHOTO — XapakTepa JOKOJIOTHMYECKHX  Mpo0JjeM; OpUEHTAlMell Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelleHHs 3ajad B 00JacTU OKpY>Kalolleil cpebl, MIaHUpOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCJIEACTBUN JJIs1 OKPYXKAIOLIEH Cpeabl.

[{eHHOCTH HAay4YHOTO ITO3HAHMS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHKH, TOHUMAaHUEM MaTEeMaTHYeCKON HayKd Kak cepsl
YEJIOBEUECKOM NESTeIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALIUN;



OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH M MAaT€MaTUYECKOW KYJIbTYpOM KaK CPEACTBOM IO3HAHUs
MHpa; TOTOBHOCTBIO OCYLIECTBIATH IIPOEKTHYIO M  HCCIEHOBATEIBCKYIO IEATEIBHOCTD
WHJUBUIYaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaTbl OCBOEHUS MPOrpaMMbl yueOHoro npeameta «MaTemaTuka
XapaKTEepU3yIOTCSd  OBJAJCHUEM  YHUBEPCAIbHBIMU  HO3ZHABAMENbHLIMU  OeliCmBUsIMU,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATIbHbIMU  Pe2VIamUEHbIMU
oeucmeusmu.

1) Vrusepcanvnvie noznasamenwvmsie oeticmsus, obecneuusarom hopmuposanue 6A306blx
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcs (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe2o Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008amenbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).

bazoBble mornueckue neMCTBUS:

® BBIBIATP U XapaKTepU30BaTh CYLIECTBEHHbIE MPH3HAKK MaTeMaTHYEeCKUX OOBEKTOB,
MOHSITHI, OTHOIICHHA MEXAY MOHITHIMH; (OPMYIUPOBATH OMpEICIICHUs TOHSATHIA,
YCTaHABIIMBATh CYIECTBEHHBIM MPHU3HAK KJAacCU(UKALUKU, OCHOBAaHUS I 0000IIeHUs M
CpaBHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

® BOCIPHUHHMATh, (QOPMYIUPOBATH U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHULATeNIbHbIE, EAMHUYHbIE, YaCTHbIE U OOIIUE; YCIOBHEIE;

® BBIBISTh MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHUBOpEYHs B (haKTax,
JMaHHBIX, HAONIOJCHUAX W YTBEPXKICHUSAX, IMpeAjiaratb KPUTEPUU I BBISBICHHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

e JlenaTh BBIBOJBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUI 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOATEIBHO JJOKA3aTEIbCTBA MATEMATHUECKUX YTBEP)KIEHUH (MIPSMBbIE U OT
MPOTUBHOT0), BBICTPAaWBaTh aPryMEHTALUIO, TMPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

e BBIOMpaATH CcrOCOO perieHus yaeOHOM 3a/1a4uu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOAXOAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBrsienccnenoBaTenbCKUEICUCTBUS:

® 1ICIOJIb30BAaTh BOMPOCHI KAaK HCCIIENOBATENbCKUI MHCTPYMEHT IMO3HaHUs; (pOpMyIHpoBaTh
BOMNPOCHI, (PUKCUPYIOLIUE MPOTUBOpEUrE, NMpolIeMy, YyCTaHABIMBATh HCKOMOE U JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

® TMPOBOJUTH CAMOCTOATEIbHO  CIUIAHUPOBAHHBIN  SKCIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro 0OBEKTa, SBICHUS, MPOIIECCa, BBISBICHUIO
3aBHCUMOCTEH MeX1y 00BbEKTaMu, SIBICHUSIMHU, IPOLIECCAMU;

® CaMOCTOSTENHHO (OPMYIHUPOBATH OOOOIICHHS] W BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HAOMIO/IEHUs, WCCIEJOBaHUs, OILICGHWBAaTh JOCTOBEPHOCTH IMOJYYCHHBIX pPe3yabTaTOB,
BBIBOJIOB M 000OIIEHNI;

® [POTHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEATIONIOKECHHS O €r0
Pa3BUTHU B HOBBIX yCIOBHSIX.

Pa6ota ¢ nuadopmanmeii:
® BBIABIATH AePUIUTHI MHDOPMAIIMK, JAHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOMPOC U IS

pelIeHus 3a/1a4H;

e BbIOMpaTh MH(OpPMALMIO U3  HUCTOYHHUKOB  pa3MYHBIX  THUIIOB, aHAJIM3UPOBATH,
CUCTEeMATHU3UpPOBaTh M HMHTEPIPETUPOBATh HH(OpPMALMIO Ppa3IUYHBIX BUAOB U (HopMm
MPEJICTaBICHHUS,

® CTPYKTYpHpPOBaTh MH(POpPMAIHIO, MPEICTABIATh €€ B pa3InYHbIX (opMax, WILTIOCTPUPOBATH
rpapuvecKy;

® OIEHUBATH HAIEKHOCTh UH(POPMAIIUHU IO CAMOCTOSITEIIBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.



2) Vuueepcanvhvie KOMMYHUKAMUBHbBLE Oelicmaus, 0becnedusaom c@hopmuposaHHoCmy
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.

Obuenue:

e BOCHpPUHUMATh U (GOPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSMU U LEISAMHU
0O0IIeHus; SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHCHMEHHBIX
TEKCTax, JaBaTh IOSICHEHHS [0 XOJYy peIleHUs 3aJauyd, KOMMEHTHUPOBATh MOJIy4YEHHBIH
pe3ysbTar;

e B X0/ic OOCYXIEHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKTAaeMOW TEMBI, MPOOJIEMBI,
peraeMoil 3a7auu, BbICKa3bIBaTh UICH, HAIICIICHHbIE Ha MTOMCK PELIEHUS; COTIOCTABISITh CBOU
CYXKJEHHUS C CYXICHHSIMU JpPYTUX YYaCTHHKOB JHajora, OOHapyXWBaTh pa3luuue H
CXOJICTBO MO3UIUI; B KOPPEKTHOM popme popmynrpoBaTh pa3HOIIACHUsl, CBOU BO3PAKEHUS;

® [IPEACTABIATH PE3YJNbTaThl PELICHHUS 33/Ja4H, SKCIEPUMEHTA, HCCIEIOBAaHUS, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (opMarT BBHICTYIUICHHS € Y4YETOM 3ajJad Mpe3eHTaluu U
0COOEHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:
® [IOHMMaTh M HCIOJIb30BaTh MPEUMYILECTBa KOMaHAHOW M HWHIUBUAYalIbHOW pabOTHI Mpu

pemieHny Yy4eOHBIX 3ajay; NPUHUMATh IEJb COBMECTHOW JAEATEIbHOCTH, IUIAHUPOBATh
OpraHu3alI0 COBMECTHOM paboThl, paclpeiensTh BUIbI padOT, 10OroBapuBaThCs, 00CYkKIaTh
MIPOIIECC U Pe3ybTaT pabOThI; 0000IIATh MHEHUS HECKOJIBKUX JIFOICH;

e y4yacTBOBaTh B TIPYNNOBBIX (Qopmax paboTel (0OCykaeHHs, OOMEH MHEHHH, «MO3rOBBIE
IITYpPMBI» U WHBIC); BBINOJHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOM JCUCTBHS C
OpYTMMH 4YJ€HaMH KOMAaHJbl; OILIEHMBATh KAaue€CTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynamuensie oeiicmsus, obecneuugarom hopmuposanue CMulCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3zanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/lauyd, BBIOMpATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaThb M KOPPEKTHPOBATH
BapUaHTHI pPEIICHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

e BJAJETh HaBbIKAMH MO3HABATEIBHON pe(IEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHUH U
MBICIIUTENIBHBIX MPOLECCOB, WX PEe3yJbTaToOB; BIAAETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIiecca U pe3ysibTaTa pelleHrs MaTeMaTUueCcKoH 3a1auu;

® [pEOBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PELICHWU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JIEATEIIPHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE pe3yibTaTa LEJIU U YCIOBUSAM, OOBSICHATh NPUYUHBI TOCTUKECHUS
WIM HEJOCTHKEHUS pe3ylbTaTOB JAESITENbHOCTH, HAXOIAUTh OMIMOKY, [JaBaTh OLEHKY
nproOpPEeTEHHOMY OTIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hayalla MaTeMaTHYECKOTO aHallM3a» Ha YpOBHE
cpeaHero oouiero oopa3zoBaHus JOHKHO 00ECIeUMBATh JOCTIIKEHHE CICIYIOIIUX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTAaTOB:



10 KJIACC

Yucua v BbIYUCICHUSA

OnepupoBaTh MOHATUSMHU: pPaLMOHAIBHOE U JEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, IPOLIECHTHI.

BeimonusaTe apudmernyeckue omnepanud € PalUOHAIBHBIMH M JIEHCTBUTEIbHBIMU
YHCJIaMHU.

BoimonHaTe npuOMMKEHHBIE BBIUMCICHUS, WCIONB3ys IMpaBUiia OKPYIJIEHUS, JellaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYMCIECHUH.

OnepupoBaTh MOHATHAMH: CTENEHb C LENBIM MOKa3aTelieM; cTaHaapTHas ¢opMa 3amucu
JeMCTBUTENILHOTO YHCIIAa, KOPEHb HATYpaJbHOW CTENEHH; UCIIOJIb30BaTh MOAXOIAIIYI0 (opMy
3aMKUCH IEUCTBUTENIBHBIX YHCEI U pEHICHUS TPAKTUYECKUX 3a/1a4 U IIPE/ICTABIICHUS] IaHHbIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT'€HC IIPOM3BOJIBHOTO YIjla; UCIOIb30BaTh
3aIMKCh MPOU3BOJIBLHOTO yIiia uepe3 00paTHble TPUTOHOMETpUUECKHE (DYHKIINU.

YpaBHeHHUsS M HEPABEHCTBA

OnepupoBaTh MOHATUSAMH: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE, PALlMOHAIBHOE,
MPpALMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BeimonHsaTe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKHMX  BBIp@XEHHM M peliaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrimonHsaTe npeoOpa3zoBaHus LENbIX, PAMOHATIBHBIX U WPPALMOHAIBHBIX BBIPRXKEHUNH U
pelaTh OCHOBHBIE TUIIBI LIEBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHsI U HEPABEHCTBA JJIsl PELICHUS MATEMATHYECKUX 3a7ad M 3a1ad U3
pa3INYHBIX 00J1aCTe HAYKU U peaIbHOM KHU3HHU.

MonenupoBaTh peajbHblE CUTyallUd Ha S3bIKe aiureOpbl, COCTaBISATH BbIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJadM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa anreopbl.

DOyHKUUH U rpadpuku

OrniepupoBaTh NOHATHAMU: (PYHKITHS, CIOCOOBI 3aaHus (DYHKIIMH, 00IaCTh ONPEIACICHHS 1
MHOX€ECTBO 3HaUCHHUI (PYHKIMH, TpapuK QyHKIIUH, B3aUMHO 00paTHbIEe (YyHKIINU.

OnepupoBaTb MOHATUAMHU: YETHOCTh U HEYETHOCTh (YHKUUH, HYIM (YHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHH.

Crpouth u uyuTaTh rpaduku JUHEHHOW (DYHKIMM, KBaAPATUYHOW (PYHKIIUH, CTEIICHHOM
(GYHKIMY C LIEIbIM TOKa3aTeJEM.

Ucnonp3oBare rpaduku QyHKIUH A8 MCCIEAOBAaHHS MPOIECCOB M 3aBUCHUMOCTEH MpHU
pelIeHny 3a/1a4d U3 JAPYTUX y4yeOHBIX MPEAMETOB U peallbHOM KHU3HM; BbIpakaTh (hopmyrnamu
3aBUCUMOCTHU MEX]ly BETUYMHAMM.

Hayana maTemMaTHyecKkoro aHajimsa

OnepupoBaTh MOHATHAMHU: MOCIEIOBATEIBHOCTh, apu(MeTHUecKass M TeoMeTpuyecKas
IIPOTPECCHH.

OnepupoBaTh NOHATHAMH: OECKOHEUHO YOBIBAIOIIasi TEOMETPHUECKAs IPOrPECCUs, CyMMa
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH.

3amaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CLIOCOOAMH.

Ncnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN W MPOTPECCHI NI PEIICHUs pPealbHbIX
3a/1a4 PUKJIAAHOIO XapakTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOYKECTBO, OIEPALIUN HAJl MHOKECTBAMHU.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapaT JJIs ONUCAaHUs pealbHBIX IPOLIECCOB
U SIBIICHUH, IPU PELICHUH 33/1a4 U3 JPYTrUX YU4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPEIEIECHUE, TEOPEMA, CIIEICTBHE, TOKA3aTEIbCTBO.



11 KUIIACC

Yucua v BbIYUCICHUSA

OnepupoBaTh NOHATUSAMHU: HATYpPAJIbHOE, LEJIO€ YHUCIO; MCIOJb30BaTh IPU3HAKU
JEIIMMOCTH LIETIBIX YHUCEIN, Pa3JI0KEHUE YUCIIa HA TIPOCTBIE MHOYKUTENHN I PELLIEHUS 3a1au.

OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOTAPU(DM YHCIIA, TECATUIHBIE H HATypAIbHBIE JIOTAPU(DMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpumeHsTh CBOWCTBA CTENMEHH s TpeoOpa3oBaHUs BBIPAKEHHI; ONEPUPOBATH
MNOHATUSAMM: TIOKA3aTeIbHOE YpPAaBHEHHWE M HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
MOKa3aTeJIbHBIX YPABHEHHUI 1 HEPABEHCTB.

BeimonHsaTe npeoOpa3oBaHMsi BbIpaXEHHM, COJAEpXKAIIMX JIOTapU(PMbl; ONEPUPOBATH
HNOHATUAMH: JIOTapU(PMHUUYECKOE YpPaBHEHHE W HEPABEHCTBO, pelIaTh OCHOBHBIC THUIIBI
Jgorapu(pMHUUECKUX YpaBHEHHUM U HEPABEHCTB.

HaxoauTs pemienust npocTelmx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JUHEHHBIX YPAaBHEHHU U €€ pelIeHue; UCIIO0Ib30BATh
CUCTEMY JINHEWHBIX YPABHEHUH JIsl PEIICHUS TPAKTUUECKUX 3a/1a4.

HaxonuTek penieHus: npoCTEUIINX CUCTEM U COBOKYIMHOCTEN pallMOHAJIbHBIX YPABHEHUN U
HEPABEHCTB.

MonenupoBaTh peajbHblE CUTyallUd Ha S3bIKe aiureOpbl, COCTaBISATH BbIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIE0BATh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapara anreOpbl.

DOyHKUUH U rpadpuku

OnepupoBaTb MOHATUSAMU: [epHOAUYEcKass (QYHKIHSA, MPOMEKYTKM MOHOTOHHOCTH
(GyHKLINHU, TOYKH SKCTpeMyMa (YHKIMM, HaunOoJbIIee M HauMEHbIEe 3HAUCHHsS (PYHKIUU Ha
MIPOMEKYTKE; UCIIOJIb30BATh UX JUIsl Mcce1oBaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTh  MOHATUSAMHU:  TpadUKd  TOKA3aTENbHOW,  JIOTApUPMHUYECKOH U
TPUTOHOMETPUUECKUX (PYHKLMN; N300pakaTh UX Ha KOOPAUHATHON IIOCKOCTU M HCIIOJIb30BATh
JUISl pELLICHUs YPaBHEHUN U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOW TIUIOCKOCTH TpaduKH JIMHEHHBIX ypaBHCHHH |
MCIIOJIb30BATh WX JIJIS PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnonb3oBath Tpaduku (QyHKIUN 171 HCCICTOBAHUS TIPOIECCOB M 3aBHUCHUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUTLINH.

Hayana maTemMaTH4yecKoro aHajimsa

OnepupoBaTh MOHATUSMU: HEMPEPBIBHAS (DYHKIINS; MPOU3BOAHAS (DYHKIIUU; UCTIOTB30BATh
TEOMETPUUYECKHUI M (PU3MUECKHUI CMBICT TPOU3BOIHOM JIJISl PEIICHUS 3a1a4.

HaxomuTe mpoW3BOAHBIC SJIEMEHTAPHBIX (YHKIHMHA, BBIYUCIATH MPOU3BOJIHBIC CYMMBbI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIHA.

Hcnonp3oBath MPOM3BOAHYIO JUIsl HCCIENOBaHMA (DYHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEI0BAHUS K TOCTPOCHUIO TPaPUKOB.

Hcnonp3oBarh MPOU3BOAHYIO ISl HAXOXKACHUS HAWIYYILIETO PEIICHHsS B MPUKIATHBIX, B
TOM YHCJIE COI[UAIBHO-3KOHOMUYECKHX, 3a/1a4ax.

OmnepupoBaTh MOHATUAMHU: NEPBOOOpPA3Has M HMHTETPAN; MMOHMMATh T'€OMETPUUYECKHH H
buznyeckuii CMbICT UHTETpaa.

Haxomute mepBooOpa3HbIe 3MeMEHTApHBIX (YHKIUH; BBIYUCIATH UHTETpal mo GopMmylie
Hgerorona-JleiiOauma.

Pemate npuxnagHbie 3a7aud, B TOM YHCIIE COLHATBLHO-D)KOHOMHYECKOTO M (PHU3UUECKOTO
Xapaxkrepa, CpeICTBaMH MATEMATUYECKOT0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoanuecTtBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
n/n MPOrpaMMbI Bcero OHTPOJIBHbIE PaKTHYECKHE o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypebi
M
R P 13 1 Bu6miorerca LIOK
o ) https://m.edsoo.ru/1568aba3
PanronanbHbIeypaBHEHHS 1 HEPaBEHCTBA
) Oynaknuu u rpadukn. CTeneHsb C [eNIbIM 6 bubmmoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb 71-0il CTEIICHH. 18 | bu6nuorexa [IOK
WppannoHanbHbie YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
O
4 Tp(:/lrl)“h(;lzgﬁeTpHH Tpuronomerpruueckue 23 1 bubmorexa HOK
’ https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 3 bubmmorexa IJOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 5 ) but6mmoreka [IOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
n/n NPOrpamMMbl Bcero OHTPOJIBHEIE | HIpaKTHHICCKHE o0pa3oBaTe/bHbIC
padoTsbI padoThI pecypebi
C .
|| Momaremuas dymaurs. Hoxamrensie I 1 Bubmnorexa LIOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
) Jlorapudmuueckas GyHKIHS. 12 bubmmoreka [JOK
Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpuieckre GyHKIUU U UX 9 1 Bbubmuotexa [JOK
rpaduku. TpUTOHOMETPHUYECKUE HEPABEHCTBRA https://m.edsoo.ru/f11c4afd
N bubmuoreka [JOK
4 [IpousBoanas. [Ilpumenenne nporu3BOIHON 23 1 https-//m.cdsoo.rw/fl 1 cdafd
5 WHTerpan u ero npuMeHeHus 9 bubmaorexa LIOK
p p https://m.edsoo.ru/fl 1c4afd
. but6mmoreka [IOK
6 Cucremb ypasHeHui 12 ! https://m.edsoo.ru/f1 1c4afd
7 Harypanbnble u 1iensle ynucia 6 bubmorexa HOK
https://m.edsoo.ru/f11c4afd
2 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs 20 5 but6mmoreka [IOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka: anredpa u Hayajga MaTeMaTHUYECKOTO aHAJIU3a, TEOMETPHS.
Anrebpa 1 Havalla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anmumos 1I1LA.,
Konsarun F0.M., TkaueBa M.B. u 1p., AkunonepHoe o61iecTBo «M31aTenbcTBo

«IIpocsemenue»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

Marematuka: airebpa v Hadaa MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
Anrebpa u Havyasia MaTeMatudeckoro ananusa, 10-11 kmacesl/ Amumos 1A,
Konsrun FO.M., TkaueBa M.B. u npyrue, AKITMOHEpHOE OOIIECTBO

«M3parenscTBO «lIpocBenieHney.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
Marepuainsl no mateMatuke B EnMuHON KoJIEeKIUU 1M (PpOBBIX

oOpa3zoBaTeNIbHBIX pecypcoB http://school-

collection.edu.ru/collection/matematika/

Martepuaisl o MaTemMaTHKe oOpa3oBaTenbHOM matgopmsl Poccuiickas

AJIEKTPOHHAs 1Ko https://resh.edu.ru/




