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MOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa W Hadalsa MaTEeMaTHUYECKOrO aHaTU3a»
6a3oBoro ypoBHs ansi obydatommxcsi 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepaabHOrO
roCyJJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHJApTa CPEIHEro o0uero odpazoBaHMs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMI, NMPEIbABISIEMbIX K MAaTeMaTHYECKOMY OOpa30BaHHIO, U
TpaguIMiA poccHiickoro oOpa3zoBaHus. Peanu3anuss mporpamMMbl 00ecrieuMBaeT OBJaJICHUE
KJIIOYEBBIMM KOMITETCHLIUSAMH, COCTABISIONIMMUA OCHOBY ISl CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYpHOIO, JMYHOCTHOTO M IO3HABATEIBHOTO Pa3BUTHA
JUYHOCTH 00YyUaIOIIHUXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Havana MareMaTHYeCKOrO aHalU3a» SBISIETCS OJHMM M3 Hamboiee
3HaYMMBIX B MPOTpPaMME CTapIleil IMIKOJBI, MOCKOJIBKY, C OJHOH CTOPOHBI, OH OOeCHeuynuBacT
MHCTPYMEHTANbHYI0 0a3y AJ HM3y4YeHMs BCEX €CTECTBEHHO-HAy4HBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHUPYET JIOTHYECKOE U aOCTPaKTHOE MBIIUICHHE YYalluxXxcsi Ha YpOBHE,
HEOOXOIMMOM JJIsi OCBOCHHUS KypCOB MH()OPMATHKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH.
B pamkax gaHHOTO Kypca yyaniuecs OBJIaJeBal0OT YHUBEPCAILHBIM S3bIKOM COBPEMEHHOM HAyKH,
KOTOpas (POpMYJIUPYET CBOU AOCTHIKEHHS B MaTEMaTU4ECKOM (popme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOro aHAJIM3a 3aKJIa/bIBAET OCHOBY ISl YCIIELIHOTO
OBNIQJICHUSl 3aKOHAMH (U3UKH, XUMHH, OWOJIOTUH, TIOHUMAaHHS OCHOBHBIX TEHJEHIMN
HSKOHOMHKH U OOIIECTBEHHOH >KHU3HHU, MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX ITH(PPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUSAX, YBEPEHHO UCIOJIb30BaTh UX B IOBCEIHEBHOU XH3HU. B TOXE
BpeMsl OBJIaJICHUE a0CTPAKTHBIMU M JIOTUYECKH CTPOTUMHM MAaTEMaTHYECKUMHU KOHCTPYKIHUSAMHU
pa3BUBaeT yMEHUE HAXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH YTBEP)KICHHS,
UCIOJIb30BaTh O00OOIIEHHE M KOHKPETHU3alWio, abCTparMpoBaHuWE M AaHAIOTHI0, (HOpMHUpYET
KpPEaTUBHOE U KPUTHUYECKOE MbIILIEHHE. B Xo/e u3ydeHus anreOpbl 1 Hayall MATEMaTHYECKOTO
aHaiu3a B CTaplleil 1IKoJie ydJaluecs MOJy4yaroT HOBBIM OIBIT PELIEHUs NPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIFHOTO ~ TIOCTPOCHUS ~ MaTeMaTHMYeCKHMX MOZENeH  pealbHbIX CHTyalud W
UHTEPIpPETAllMd TOJTYYEHHBIX pEIICHHH, 3HAKOMATCA C MpPUMEpPaMH MaTeMaTHUECKUX
3aKOHOMEPHOCTEH B NPUPOJE, HayKe U B HCKYCCTBE, C BBIJAIOLUIMMHUCA MaTE€MaTHYECKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnamaer 3HaUMTENbHBIM BOCHHUTATEIBHBIM MOTCHIIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 y4eOHbI MaTepual, cocoOCTBYOMUI (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS,
TaKk ®W depe3 crnenupuKky y4eOHOH JEATENHHOCTH, TPEOYIOIIEH CaMOCTOSTEIBLHOCTH,
aKKypaTHOCTH, TPOJO/DKUTEIIBHOM KOHLEHTpallMM BHHUMAaHMS M OTBETCTBEHHOCTH 32
MOJIyYCHHBIH pe3ysbTar.

B ocHoBe meronuku oOydeHus anrebpe M HadajdaM MaTEMaTHYeCKOro aHalIM3a JICKHT
JeSITeIbHOCTHBIN PUHLUI 00y4EHUsI.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOrO aHAJIN3a» BKJIIOYAET CIEAYIOIINe
coJiepKaTeNbHO-METOANYeCKue JHHUU: «YHucna W BblUMCIHEHUS», «DYyHKUMH U TpaduKn»,
«YpaBHEHUSI U HEpaBeHCTBa», «Hauana mMaTemarnyeckoro aHanusa», «MHOXECTBA M JIOTUKA.
Bce ocHOBHBIE cOep:KaTeNbHO-METOJUUECKUE JMHUM HM3Y4YaroTCsd Ha MPOTSDKEHUHM JBYX JIET
o0yueHMs B cTapllei LIKOJE, eCTECTBEHHO OMOJHSASA APYr Jpyra M IOCTENEHHO HACBIIIAACh
HOBBIMM TeMaMH M pa3aenamu. JlaHHBIH Kypc SIBISETCS HWHTETPATUBHBIM, ITOCKOJBKY
oObenuHseT B ce0e cofepKaHWE HECKOJIbKUX MAaTeMaTH4YeCKUX JUCHUIUIMH: anre0pa,
TPUTOHOMETPHUS, MATEMaTHUECKUI aHaIN3, TEOPHsI MHOKECTB U Jp. [Io Mepe Toro kak yyamuecs



OBJIaJICBAIOT BCE Oosiee IIMPOKMM MaTEeMaTHMYECKUM ammapaToM, Yy HHUX MOCIeA0BaTEIbHO
dbopMuUpyeTCsT U COBEPIICHCTBYETCSI yYMEHHE CTPOWTh MATEeMAaTHUYECKyI0 MOJCIb pealbHON
CUTyallud, NMPUMEHITh 3HAHUS, MOITYYCHHBIE B Kypce «Aurebpa M Hadada MaTeMaTHYECKOTO
aHaJIK3a», JJI PELIeHUs CaMOCTOSTENbHO COPMYIMPOBAHHON MaTeMaTH4ecKOW 3aiadu, a
3aTeM UHTEePIPETHUPOBATh MMOIYYESHHbIN pe3yibTar.

CognepxxarenbHo-MeTOAMYECKass  JUHUS — «Yucna W BBIYMCIICHUS» — 3aBEpIIAET
dbopMUpOBaHHE HABHIKOB HCIOJIB30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe OBbLIO HAdaTo B
OCHOBHOM mIKOJe. B crapimiei mkosie ocoboe BHUMaHUE yAesIeTcs (OPMUPOBAHUIO TTPOUHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIOIIMX B ce0s HCIOIb30BaHUE DPA3NIUYHBIX (opMm 3amucu
JEUCTBUTENILHOTO YHKCJa, YMEHHUE pAallMOHAIBHO BBINOIHATh JEHCTBUS C HUMH, [€1aTh
NPUKUAKY, OIEHUBATh pe3ynbTaT. OOydaromuecs TMONy4YaloT HaBBIKM TPUOIIKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUS JEUCTBHM C YHMCIaMU, 3alUMCAaHHBIMU B CTaHJIAPTHOHW Gdopme,
UCIIOJIb30BAaHUSI MAaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAKEHUH.

Jluans «YpaBHEHUS M HEPABEHCTBa» PEAM3YeTCs HAa MPOTSHKCHHH BCETO OOYYCHHS B
CTapiiei IIKOJe, MOCKOJbKY B KaXJOM paszeie MporpaMMbl MPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3a7a4u. OOyyaromuecs OBlIaeBalOT Pa3IMUYHbIMU METOIAMHU PEILICHUS 1IEIIbIX,
palMOHATIBHBIX, HPPALIMOHATIBHBIX, [TOKA3aTEIbHBIX, JIOTAPU(PMUYECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [loydeHHbIe YMEHHS UCHOb3YIOTCS MPU UCCIEAOBAHUHI
GYHKIUI C TIOMOIBIO MPOU3BOIHOM, PENICHUH MPUKJIANHBIX 33/a4 U 3aJlad Ha HaXOXKJICHUE
HauOOJBIINX U HAUMEHbIIUX 3HaueHUl QyHkuuu. JlanHas copeparenbHas JIMHUS BKIIOYAET B
cebs Takke (OPMHUPOBAHME YMEHHUM BBITIONHATH PAacu€Thl 1Mo (GopmyiaaM, TpeoOdpa3oBaHUS
LEJIbIX, PAllMOHAIBHBIX, HPPALMUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHHH, a TakKke
BBIPQXXCHHH, COJEp)KAIIMX CTENeHW U Jorapudmbl. brarogaps M3ydeHHI0 airedpanvecKkoro
MaTepuaia MPOUCXOJUT JalbHEeWIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIICHUS
ydaimxcs, (QOpPMHUPYIOTCS HAaBBIKM JAEIyKTUBHBIX PpacCyXACHHM, paboTbl C CHUMBOJIbHBIMU
dbopMamu, IpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QGeKTUBHBIE HHCTPYMEHTHI JUIS PEIICHUS MTPAKTUIECKUX U €CTECTBEHHO-
HAyYHBIX 3aJ1a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKU.

CopepxarenpHo-MeTonnyeckass auHUS «DyHKIMKM U TrpadUKu» TECHO NEpeIieTaeTcs C
JPYTUMHU JIMHUSIMU Kypca, IOCKOJbKY B KAaKOM-TO CMBICIE 3aaéT IOCJIEI0BaTEIbHOCTD
U3yuyeHus: Mmarepuana. l3yueHue CTEMEeHHOH, MOKa3aTeNbHOM, JorapuMUUEcKoil
TPUTOHOMETPUYECKUX (PYHKIMHA, MX CBOMCTB M TIpadUKOB, HCHOJb30BaHWE (YHKIMH I
pelieHus 3a1ad U3 APYrux Y4eOHBIX MPEeIMETOB M pealbHOM KU3HU TECHO CBS3aHO Kak C
MaTEeMAaTHYECKUM aHAIU30M, TaK M C PEUICHHEM ypaBHEHUU M HepaBeHCTB. [Ipu 3ToM OombIoe
BHUMaHUE ynaenseTcss (GOPMUPOBAHUIO YMEHHUsS BBIpaXaTh (HOPMYyJIaMU 3aBUCUMOCTU MEXKIY
pPa3IUYHBIMU BEJIMYMHAMHU, HCCIIENOBaTh IOJyYEHHbIE (QYHKIUH, CTPOUTh HX TIpaUKu.
Marepuasnn 3TOH COAEpPKATEIBHON JIMHUM HALEJeH Ha pa3BUTHE YMEHUHW U HaBBIKOB,
MO3BOJIIIOIIMX ~ BBIp@XKaTh 3aBHUCHMOCTH MEXJIYy BEIMYMHAMU B pa3uyHOi  opme:
AHATUTUYECKOW, Tpaduyeckoid U crnoBecHOW. Ero wusydeHune cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHICHHMIO W KOHKPETHU3AlHH,
HCITOJIb30BAaHUIO aHAJIOTUH.

ConepxxarenbHast muHusa «Hadana maTeMaTHyecKoro aHajau3a» MO3BOJSET CYHIECTBEHHO
pacIIUpUTh KPYT KaK MATEMATHUECKUX, TaK U MPHUKIAIHBIX 33/1a4, TOCTYITHBIX 00YJYarOIIUMCS, Y
KOTOPBIX MOSIBISETCSI BO3MOXKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku GyHKUUN, OIpenenaTh uxX
HauOOJbIIME U HAUMEHBIINE 3HAUEHUS, BRIUUCIATH IUIOMAAN GUTyp U 0ObEMBI Tel, HAXOAUTH
CKOPOCTH U YCKOpEHHMs TmporeccoB. [laHHas cojaepxaTenbHasi JIMHUS OTKPHIBA€T HOBBIC



BO3MOYKHOCTH TIOCTPOCHHSI MAaTeMaTHYECKUX MOJEICH pEaTbHBIX CHUTYallMi, HaXOXICHUS
HAWJIy4ylIero peIIeHUs] B MPHUKIATHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMHUYECKHX, 3aJlayax.
3HAKOMCTBO C OCHOBAMHM MaTeMaTHYECKOTO aHaIH3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(hOpMaITbHO-IOTHYECKOTO W KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHI paclo3HaBaTh
MIPOSIBJIICHUSI 3aKOHOB MaTEMaTHKH B HayKe, TEXHHKE U HCKyccTBe. OOydarommecsl y3HAIOT O
BBIJIAIOUIUXCS pE3yJIbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKH KakK HayKd, U HX
aBTOpaXx.

ConeprkarenbHO-MeToAuuecKas JUHUA «MHOXECTBa M JIOTHKA» B OCHOBHOM ITOCBSIIIECHA
3JIEMEHTaM TEOPHH MHOXKECTB. Te0peTUKO-MHOKECTBEHHBIC MPECTaBICHUS MPOHU3BIBAIOT BEChH
KypcC IIKOJTHHOW MaTEMAaTHKU U MpeIaraloT HauOojee YHUBEPCAIbHBIN SI3bIK, 00HEIUHSIOIINN
BCE pazlenbl MaTeMaTUKH W €€ MPUIIOKEHHM, OHU CBS3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JTUCIUIIMHBI B enuHoe 1enoe. [103ToMy BaKHO JaTh BO3MOXKHOCTH INKOJBHUKY TOHHUMATH
TEOPETHKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOM MAaTeMaTHKU U HCIOJIb30BaTh €ro IS
BBIPKEHUS] CBOMX MBICIICH.

B xypce «Anrebpa u Havama MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TaKKE OCHOBBI
MaTEeMaTUYeCKOT0 MOJICITUPOBAHMS, KOTOpPbIE MPU3BaHBI CHOPMHPOBATH HABBIKM MOCTPOCHUS
MoJieNiel peaNbHBIX CHUTYyallui, UCCIEIOBAHMs THX MOJECIICH C IMOMOIIBIO arapaTra anreopsl u
MaTEMaTUYeCKOro aHalin3a MU MHTEePIpETalMy IOJIYYEHHBIX pe3yJbTaToB. Takue 3aqaHusd
BIUIETEHbI B KaXIbld M3 pa3/eNioB MPOTPaMMBbI, MOCKOJbKY BECh MaTepuan Kypca IIUPOKO
WCITONIB3YETCS JIJISl pelIeHUsT IPUKIAAHBIX 3a1a4. [Ipy pemeHnn peaabHbIX TPAKTHYECKUX 3a71a4
yJamuecs ~ pa3BHBAIOT  HAOMIOAATENIBHOCTh,  YMEHHME  HAXOJIUTh  3aKOHOMEPHOCTH,
abcTparupoBatbCsi, MCIOIB30BaTh aHAJOTHIO, 0000IIaTh W KOHKPETH3UPOBATH MPoOIeMy.
JesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB DEIICHUS MPUKIAAHBIX 33]a4 OpPraHU3yeTcs B
MpoIIecce U3YyUCHUsI BCEX TeM Kypca «Anredpa v Hayajaa MaTeMaTHIeCKOTO aHAIH3ay.

MECTO YYEBHOI'O KYPCA B YYUEBHOM ILVIAHE

B yuebHOM miaHe Ha U3y4YeHHE Kypca anreOpbl ¥ Hayall MaTeMaTHYECKOro aHaJIn3a Ha 0a30BOM
ypOBHE OTBOAMUTCS 2 4aca B Heaemo B 10 kinacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a aBa
rona ooyuenus — 170 gacos.

COJAEPKXAHUE YYEBHOT' O KYPCA

10 KJIACC

Yucsa ¥ BbIYUCICHUSA

Parnmonanbubie uncina. OOBIKHOBEHHBIC U JIECATHYHBIC TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue Apodu. ApudmMerndyeckue Omepaldd C  palMOHAIbHBIMU  UYHCIIAMH,
npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHHi. [IpuMeHneHune ApoOeil W TPOIEHTOB I PEUICHUS
IIPUKJIAJHBIX 33/1a4 U3 Pa3IU4YHBIX OTPACIICH 3HAHUW U PEalbHOU KU3HHU.

JleiicTBuTenpHbIe yKcna. PalyoHanbHble U MpPpalMOHAIbHBIE YMCIA. ApHU(PMETHYECKHE
orepanuu ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpuOakEéHHbIE BBIYUCICHUS, TPaBUIa OKPYTIICHHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ nenbiM nokasateneMm. CtanmapTHas ¢Gopma 3alUCH JeHCTBUTENBFHOTO YHCIA.
Hcnonp3oBanue moaxonsmeid ¢GopMbl 3amucH  ACUCTBUTEIBHBIX YHCENT JUIS  PELICHHS
MPaKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypajabHOW creneHu. [lefictBus ¢ apudmeTHdaecKuMu
KOPHSIMHM HaTypaJbHOW CTEIIEHHU.



CuHyC, KOCHHYC M TaHI€HC YHUCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnecTBa 1 TOXKIECTBEHHBIE IPEOOPA3OBAHHU.

[IpeoOpa3zoBaHre TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIC TPUTOHOMETPHUYECKHUE
bopmybI.

YpaBHeHHE, KOpEeHb YypaBHeHMsA. HepaBeHCTBO, penieHue HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

Pemienne nppanuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

PemieHne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHNEe ypaBHEHMI M HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKUX 3a7ad W 3a1ad u3
pa3IUYHBIX 00JIaCTe! HAYKH U PEATbHOM KU3HHU.

DOyHKUUM U rpapuku

Oynkuus, crocoosl 3ananus Gynkun. ['papux Gynkuun. Bzanmuo odpatubie GyHKIHH.

OO6nacth onpeeneHnsl ¥ MHOXKECTBO 3HaueHui GyHkruu. Hynmu dyakmun. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITUH.

CrenenHass (pyHKIMS C HAaTypaJbHBIM M IIeNbIM Moka3aTeneMm. EE cpoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS n-0i CTETICHU.

Tpuronomerpudeckass OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUYECKUX (YHKIMN
YHUCIIOBOT'O apryMEHTA.

Hauana maTeMaTH4eCcKOro aHAJIM3a

ITocnegoBaTenbHOCTH, CIOCOOBI  3aJaHHA  IIOCIEIOBaTEIbHOCTEH. MOHOTOHHEBIE
IIOCJIEI0BATENBHOCTH.

Apudmerndeckass M reomeTrpudeckas — Imporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOLIEH Te€OMETPHUECKONW MPOTrpPEecCH.
dopMyia CIOKHBIX IPOLEHTOB. Mcrosnb30BaHuE MPOrpeccuu Ui pEeLIeHUs pealbHBIX 3anad
IIPUKIIATHOTO XapaKkTepa.

MHoskecTBa U JIOTHKA

MHoecTBO, onepanuu Haja MHoOkecTBaMu. Jlmarpammel Oitniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O arIapara Jjs ONMCAHMs PEajbHBIX IIPOLIECCOB U SIBIECHUM, IPU
pelIeHNH 3a1a4 U3 APYTUX Y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CICICTBUE, TOKA3ATEIBCTBO.

11 KUIIACC
Yucsa v BbIYUCTICHUSA
Hatypanbnble u nemnsie uncina. [Ipu3Haku 1eTMMOCTH LIETBIX YHUCE.
Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOMCTBA CTENIEHHU.
Jlorapudwm yucna. JlecaTuaHbie U HATYpAJTbHBIC JOTapru(MEIL.
YpaBHeHUsI 1 HEPABEHCTBA
[IpeoOpa3zoBanue BEIpaKEHUH, COIEPKAIIMUX JOTapUPMBI.
[IpeoOpazoBanue BEIpaXEHUH, COACPKAIINX CTEIIEHU C PAI[MOHATBLHBIM MTOKA3aTEIIEeM.
[Ipumepbl TPUTOHOMETPUIECKIX HEPABEHCTB.
[TokazarenbHbIE ypaBHEHUSI U HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA.



CucreMbl JIMHEMHBIX YpaBHEHUW. PenieHue mpHUKIagHBIX 3a/ad C MOMOIIBI) CHCTEMBI
JIMHEUHBIX YPABHEHUN.

CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMaTUYECKUX 3a1ad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PEAIbHOU KU3HH.

DOyHKUUM U rpapuku

Oynkuus. [lepuonnmyeckue  GyHkuumu. [IpomMexyTkM  MOHOTOHHOCTH — (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI GyHKIMU. HaunOonbliee ¥ HauMeHbllee 3HAYeHHE (PYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKINUU, X CBOHCTBA U TPa(UKH.

[oka3zaTtenbHast 1 norapudmudeckas GyHKIUH, UX CBOUCTBA U TpauKH.

Hcnonp3oBanne rpadukoB PyHKITNN TSI pEIICHUS] ypaBHECHUHN U JIMHEHHBIX CHUCTEM.

Hcnonbs3oBanne rpadukoB (QYHKIWNA I MCCIENOBAHUS TPOIECCOB W 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Havana maTemMaTH4yeckoro aHajaimsa

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl pELIEHHs] HEPABEHCTB.

[TpousBoanas pyukmuu. ['eomeTpuueckuii ¥ GU3MUECKUI CMBICT TTPOU3BOTHOM.

[IpousBoanbie 3meMeHTapHBIX (QyHKIUE. POpMysIbl HAXOXKACHUS MPOU3BOJHONW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOU3BOIHON K HCCIEA0BaHUIO (PYHKIMIT HA MOHOTOHHOCTh ¥ SKCTPEMYMBI.
HaxoxneHnre HanboIbIIero 1 HaMMEHbIIEro 3Ha4eHHs PYHKIIMU Ha OTPE3Ke.

[IpuMeHenre TPOU3BOAHONW I HAXOXKACHUS HAWUIYUIIEro PElIeHUs B MPHUKIATHBIX
3aaydax, sl ONpeesieHUs] CKOPOCTH Ipoliecca, 3a1laHHOTro (opMyJIoi MU rpadukom.

[TepBooOpa3znas. Tabnuia mepBoOOPa3HBIX.

WHuTterpan, ero reoMeTpuueckuil M (U3WYECKUN CMBICI. BbluncieHne WHTErpajia o
¢dopmyne HeroTona—IJlelioHuna.

INJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHoro npeamera «MaTemaTHkay JOKHO oOecriednBaTh AOCTHKEHHE Ha
ypOBHE cpenHero oomero o0pa3oBaHUS CIHEIYIOUIMX JUYHOCTHBIX, METalpeIMETHhIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpamMMbl yueOHOro mnpeamera «MaremaTHKay
XapaKTEepPU3YIOTCS:

I'pasxaHcKO€ BOCIIUTAHMUE:

C(OPMHPOBAHHOCTBIO TIPAXKIAHCKOW MO3UIMM OOYdYaIOUIerocss KakK akTHBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOTO OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, NpOLEAyp TpakIaHCKOro oOIlecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJCIHCTBOBaTh C COIMATbHBIMH HMHCTUTYTaMHU B
COOTBETCTBUH C UX (QYHKIMSIMHU ¥ Ha3HAYECHUEM.

[TarpuoTryeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPakIaHCKON MICHTHYHOCTH, YBOKCHHS K MPOIIJIOMY
M HAaCTOAILIEMY pOCCHUHCKONM MaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSIM
POCCHIMCKMX MAaTEMAaTUKOB M POCCUMCKONM MAaTeMaTHYECKOW IMIKOJIbI, K HCIOJIb30BAHUIO 3THX
JOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:



OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOrO Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHHS, CBI3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM
JOCTIDKEHUIN HAyKH M JIeSTENbHOCTHIO YUEHOIr0; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOWYMBOTO OyIyIIero.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOILIEHHEM K  MHpPYy, BKIIOYas OCTETHKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPacCyX ACHUH; BOCIPHUUMYHUBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3InYHbIX BUIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHKE:

c(OPMUPOBAHHOCTBIO YMEHHS TPHUMEHSTh MaTeMaTHYeCKHe 3HAaHUS B HHTEpecax
3I0pOBOTO U 0Oe30macHOro o0pasa >KU3HU, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOaJaHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryisipHas Quandeckas
AKTUBHOCThH); (PU3NYECKOrO COBEPIICHCTBOBAHUSA, IIPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHHON
JeSITebHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHWEM LIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K Pa3IM4HbIM
chepam mpodheccuoHANBbHOM JesTebHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BBIOOp Oynyiieil mpodeccun U pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIAHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO H
caM000pa3oBaHUI0 Ha MPOTSHKEHUM BCEM JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pELIeHNH MPaKTUYECKHX 3a7ja4y MaTeMaTHYeCKOil HarpaBiIeHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

Cc(OPMUPOBAHHOCTBIO JKOJIIOTUYECKOW KYJIBTYPhl, MMOHUMAHUEM BIUSHUS COIMATBHO-
SKOHOMMYECKUX TMPOIECCOB HAa COCTOSHHWE MNPUPOTHOM M COLMATIBHOM Cpellbl, OCO3HAHHEM
[JI00AaNbHOTO  XapakTepa JSKOJOTMYECKUX MpoOjeM; OpUEeHTaluell Ha  NpUMEHEHHE
MaTeMAaTHYECKUX 3HAHUW TSl PEUIeHHs 3a7a4 B 00JacTU OKPYKAIOIIEH Cpe/bl, MIaHUPOBAHUS
MOCTYTIKOB M OIICHKH WX BO3MO>KHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIECH CpeIbl.

[{leHHOCTH HAYYHOTO MO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU W OOIECTBEHHOW MPAKTHKH, MOHUMAHHEM MaTEMAaTHUECKON HAyKH Kak cepsl
YeIIOBEYECKON NIESATEIBHOCTH, ITAMOB €€ Pa3BUTHUS M 3HAUMMOCTH JUJISl Pa3BUTHS IHBIIIH3AIINH;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH U MaTeMaTU4YeCKOW KyJIbTYpOHM KakK CpPEICTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO M HCCIEIOBATENbCKYIO JESITEIbHOCTD
WHAUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaTbl OCBOEHUS TPOrpaMMbl yueOHOro npeamera «MaTemarukay
XapaKTepU3yIOTCS  OBJAJICHUEM  YHHUBEPCAIbHBIMU  HO3ZHAGAMENbHBIMU  Oelicmeusmi,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
oelcmeusmu.

1) Vrusepcanvnvie noznasamenwvmsie oeticmsus, obecneuusarom hopmuposanue 6a306vlx
KOCHUMUBHBIX NPOYECCco8 00 Yaowuxcs (0ceoeHue memooo8 NO3HAHUS OKPYICAIOUIe20 MUpa;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuetr).

bazoBbie mornueckue neMCTBUS:

® BBIBIATH M XapaKTepU30BaTh CYLIECTBEHHbIEC MPU3HAKU MAaTEMaTHYECKUX OOBEKTOB,

MOHSITHI, OTHOIIEHUH MEXIY HMOHATUSIMH, (HOPMYIHPOBATH OMPEICIICHUs TOHSITHUI;



yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(HUKAINU, OCHOBAHHUS [T 0000IIeHHS
U CPaBHEHHUS, KPUTEPUHU TIPOBOAMMOTO aHAIN3A;

BOCIIPHHUMATh, (DOPMYyITUpPOBaTh U MPEOOPa30OBBIBATH CYKICHHS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €TUHUYHBIC, YACTHBIC U 00ILUE; YCIOBHBIE;

BBISIBJIATH MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEYHS B (aKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKICHUAX; MpeajaraTb KPUTEPUU ISl BBIABICHHA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

JieTIaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYeHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

IPOBO/IUTH CAMOCTOSATENIHLHO JOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEP KICHUH (TIpsIMbIE
M OT TPOTUBHOTO), BBICTPAWBATh APryMEHTAlHIO, TPHBOAUTH HPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY KJICHHS U BBIBOJBI;

BBIOMpATh CIOCOO pemeHus: y4eOHOW 3afauu (CpaBHHUBAaTh HECKOJIBKO BapHUaHTOB
perieHusi, BbIOMpaTh HanboJee MOAXOAIUN ¢ yUETOM CaMOCTOSITENFHO BBIICIEHHBIX
KpUTEPUEB).

Bba3oBrle nccieqoBaTeIbCKUE OEHCTBUS:

UCTIONIB30BaTh  BONPOCHI  KAaK  HWCCIEAOBATCILCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIUpPOBaTh BOMPOCH], (PUKCUPYIOIIHNE MPOTUBOPEUNE, MPoOdIeMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHPOBATh CBOKO MO3MIIHIO,
MHCHUC,

MMpOBOAUTL CaMOCTOSATCIBHO CHJIaHI/IpOBaHHI:II\/'I SKCIICPUMCHT, HCCICAOBAHUC TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHUS, IIpoIlecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIy 00bEKTaMU, SIBICHUSIMHU, TIPOLIECCAMU;
CaMOCTOSTENIbHO  (opMynHpoBaTh 00O0OIIEHHWsS ©  BBIBOJBI 10  PE3yJIbTaTam
NPOBENEHHOTO HAOIIOJICHHS, UCCIICAOBAHUS, OIEHUBATh JIOCTOBEPHOCThH MOJIYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHUH;

MPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPETOIOKECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

BBISABIIATH A€DUIIUTHI UHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BONPOC U
JUIsl pELLICHNUs 3a]1a4H;

BBIOMpaTh MH(OpPMAIMIO W3 HWCTOYHUKOB PpA3IMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HopMm
IIPE/ICTABIICHHUS;

CTPYKTypUpOBaTh HMH(QOpPMALMIO, TNPEACTaBIATH €€ B Pa3lIuYHbBIX  (opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAE&KHOCTh HWHGOPMALMU IO CaMOCTOATEIbHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvrvie KoMMyHUKamueHole Oelicmeus, 0becnedusaom c@hopmuposanHocns
COYUATIbHBIX HABLIKOG 0OYUAIOUUXCAL.
O0menue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXACHUSI B COOTBETCTBUU C YCJIOBUSAMHU U LEISIMU
oOlIeHusl; SCHO, TOYHO, I'PaMOTHO BbIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJY peIIeHUs 3a7jaui, KOMMEHTHPOBATh
MOJIYYEHHBIN pe3yJIbTaT;



e B X0ji¢ OOCYXJICHHS 33/1aBaTh BOIIPOCHI 1O CYIIECTBY 0OCYKIAEMOM TEMBI, TPOOIEMBI,
pemaeMoil  3ajaud, BbICKa3bIBaTh UJEH, HAIEJICHHbIE Ha TOWUCK pEIICHHUS;
COIIOCTABJISITh CBOM CYXICHUS C CYXICHHSIMU JAPYTUX YYAaCTHHUKOB JIMAJIOTa,
OoOHapy’KUBaTh PAa3JIMUME U CXOACTBO MO3ULIMI; B KOPPEKTHOH (hopMme (HopMyIHpOBAThH
pa3HoOTrNacHsi, CBOM BO3PAKEHUS;

® MpEACTaBIATH PE3yJbTaThl PELICHUS 3aJaul, SKCIIEPUMEHTA, UCCIEIOBAHMS, MPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUICHUS C Y4ETOM 3a/ay TMPE3eHTAlud U
0COOEHHOCTEH ayTUTOPHUH.

CoTpyIHUYECTBO:

® T[IOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M HHIWBUIYALHOU pabOTHI
OpU peIIeHWH Y4YeOHbIX 3a/]a4; MPUHUMATh I€JIb COBMECTHOH JesTEeIbHOCTH,
IUIAaHUPOBATh OPraHM3ALMI0 COBMECTHOW pabOThl, pacHpeAeisTb BHIbI padoT,
JIOTOBApUBATHCS, OOCYXKAaTh MPOIECC W Pe3yiabTaT padoTh; 0000maTh MHEHUS
HECKOJIBKHX JTIOACH;

e y4YacTBOBAaTh B IPYMIOBBIX opMax paboThl (00CyxaeHNs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBD) W HWHBIC); BBHIMOJIHATH CBOIO YacTh pabOThI W KOOPAWHHPOBATH CBOU
JIeMCTBUS C IPYTHMH YWICHAMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIINIA
MPOIYKT [0 KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuugarom Gopmuposarue cmoviCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3zanus:

COCTABIIATH IJIAH, AJTOPUTM pEIIEHHs 3aJaud, BbIOMpATh CIIOCOO pElIeHHs ¢ y4ETOM
UMEIOLINXCA PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaThb M KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4éTOM HOBOW MH(POPMAIIHH.

CaMOKOHTpOIIb:

e BJaJeTh HAaBbIKAMM I[103HABATENbHON peQIEeKCHU KaKk OCO3HAHUS COBEpPIIAEMbIX
JEHCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pE3yJIbTaToOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3ylibTaTa pelleHus MaTeMaTH4eCKOn
3a]a4u;

® [PEIBUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUH 337a4Hl, BHOCHTD
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, TaHHBIX, HAWJACHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pe3yjibTaTa eI M YCIOBUAM, OOBSICHATh NPUUYHUHBI
JOCTIDKEHUSI WIM HEIOCTHIKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Anredpa U Hayala MaTeMaTHMYECKOTO aHajlu3a» Ha YPOBHE
cpeaHero oouiero oopa3zoBaHUs JODKHO 00ECIeUHMBATh JOCTIHIKEHHE CIEIYIOIIUX MPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB!

10 KJIACC

Yuciia 1 BBIYMCICHUSA

OmnepupoBaTh HNOHATHUSAMH: PALUOHAIBHOE U JICHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, POLIEHTHI.

Bommonuate apudmernyeckue omnepanud € paldOHAIBHBIMH M JEHCTBUTEIbHBIMU
YHCJIaMHU.



BoimonuaTe npuOIMKEHHBIE BBIYMCICHUS, MCIONb3Yysl TMpaBuia OKPYTJIEHHs, [enaTh
MPUKUAKY U OIIEHKY pPe3yJbTaTa BHIYHCICHUH.

OnepupoBaTh NOHATHAMH: CTEIIEHb C LEJNbIM IOKa3aTeleM; CTaHAapTHas (Gopma 3amucu
NEHCTBUTENBHOTO YMCIIa, KOPEHb HAaTypalbHON CTENEHH; MCIOJIb30BaTh MOJIXOIAIIYI0 (Gopmy
3aMycy JeMCTBUTEIbHBIX YMCEI JUISl PEIICHUs MPAKTUUECKHUX 3a]a4 U IPECTaBICHUS JaHHbBIX.

OnepupoBaTb NOHATHUAMHU: CHHYC, KOCHHYC UM TaHI€HC IPOMU3BOJBHOIO YIJa;
UCIIOJIb30BATh 3aIKCh TPOM3BOJILHOTO yTJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUYECKUE (PYHKITUH.

YpaBHeHUsI 1 HEPABEHCTBA

OnepupoBaTh MOHIATUSIMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; II€JI0E, palliOHAIIbHOE,
MPPALMOHATILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BreimonHaTe  mpeoOpa3oBaHUS ~— TPUTOHOMETPUYECKHX  BBIPAXKEHHUH W peliarh
TPUTOHOMETPHYECKHE YPaBHEHUS.

BrimonusaTe npeoOpa3oBaHusl LENbIX, PallMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUN U
penaTh OCHOBHBIEC THIIHI IEIBIX, PAITMOHATBHBIX M UPPALMOHAIBHBIX YpaBHEHUH 1 HEPABEHCTB.

[IpuMeHsITh YypaBHEHUS ¥ HEPABEHCTBA /ISl PEIICHUS MAaTeMAaTHUECKUX 3a7ad U 3a7ad U3
pa3IUYHBIX 00JIaCTel HAYKH U PEATbHOM KU3HHU.

MonenupoBaTh peanbHble CHUTyallud Ha S3bIKe aireOpbl, COCTaBISATh BbIPAXKEHMUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCJIOBUIO 3a/Jadd, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM arrapaTa anreopsl.

DOyHKIUM U rpadpuku

OnepupoBaTh NOHATUSAMU: (PYHKITHS, CITOCOOBI 3aaHusl (DYHKIIMH, 007IaCTh ONMpeIeICHUs
¥ MHO>KECTBO 3HAa4eHUH (yHKUUH, rpaduK GyHKIUH, B3BAUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTP M HEUETHOCTh (YyHKUIMU, HYIH QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKIUN A1 pEIICHUs] ypaBHCHH.

Crpouth U yHuTaTh TpaQuKH JTUHEHHOW (DYHKIMM, KBaAPATUYHOW (DYHKIMH, CTETIEHHOU
(GYHKITUH C [IETBIM TTOKA3aTEeNeM.

Hcnonb3oBarh rpaduku QYHKIUN U1l UCCISAOBAHMS IPOIECCOB M 3aBUCUMOCTEH TMPHU
pelIeHn: 3a/a4d U3 APYTUX y4eOHBIX MPEAMETOB U peallbHOM KHU3HM; BBIpakaThb (hopmyramu
3aBUCHUMOCTHU MEX]y BETUYMHAMH.

Hauana maTeMaTH4ecKoOro aHajimn3a

OnepupoBaTh MOHATHUSMH: TOCIEIOBATEIBHOCTb, apuUpMeTHUecKas U TeoMeTpuyecKas
IIPOrPECCHUH.

OnepupoBaTh NOHATHIMHU: OECKOHEYHO yOBIBaIOIIasi TEOMETPHUECKas Iporpeccusi, CyMMa
0eCKOHEUHO yObIBaOIIEH reOMETPUYECKON MPOTPECCHH.

3aaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWMCTBA MOCIIENOBATENBHOCTEH M MPOTPECCUM IJIsI PEIICHUS] peabHbIX
3a/1a4 MPUKIIATHOTO XapaKkTepa.

MHo:KecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMHU: MHOKECTBO, OTIEpAI[UN HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT JiJIsl OMUCaHMs pealibHbIX MPOIECCOB
U SIBJICHH, IPH PEIICHUH 337124 U3 JPYTUX YUYEOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONIPEAEIEHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KJIACC
Yuciia 1 BBIYMCICHUSA



OnepupoBaTb NOHATHAMM: HATypaJbHOE, LEJIOE YHUCIO; MCIOIb30BaTh IPU3HAKH
JEIIMMOCTH LIEJIBIX YHCEI, Pa3JI0KEHUE YUCIIa HA TIPOCTBIE MHOYKUTENHN I PELLIEHUS 3aau.

OnepupoBaTh NOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(M YUCIIA, IECATUUHBIEC U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTEMEHHM I TPeoOpa3oBaHUS BBIPAKECHMI; ONEPHUPOBATH
HNOHATUSMM: TI0OKA3aTEIbHOE YpPaBHEHHME M  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
IIOKa3aTeNbHBIX YPABHCHUI U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHUM, COJAEpPXKALIMX JOrapu(Mbl; ONEPUPOBATH
HNOHATUSAMH: JIOTApU(PMHUUYECKOE YpaBHEHHE W HEPABEHCTBO, pelIaTh OCHOBHBIC THUIIBI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

HaxoaguTts pemeHns NpoCcTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ PELICHHE; UCIIOJIBb30BATh
CUCTEMY JIMHEWHBIX YPaBHEHUH AJIs PELLIEHUS IPAKTUUECKUX 3a4a4.

Haxonuts penieHus npoCTeNIMX CUCTEM U COBOKYITHOCTEH PAallMOHAIBHBIX YPABHEHUM U
HEPABEHCTB.

MogenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATh BBIPAKCHMS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33/1a4H, UCCIIE0OBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM arnapaTa aireopsl.

DOyHKIUM U rpadpuku

OnepupoBaTb MNOHATUAMH: IepUoANYEcKas (QYHKIMS, NPOMEXYTKH MOHOTOHHOCTHU
(GYHKLINHU, TOYKH SKCTpeMyMa (YyHKIMH, HaunOoJblllee M HauMEHbIEe 3HAUYCHHsS (PYHKUIUH Ha
IPOMEXYTKE; CIOIB30BATh MX JJIS HCCIE0BAHUS (PYHKINH, 3alaHHON rpadukom.

OnepupoBaTh  MOHATHAMHU:  TpaduKkh  TOKa3aTeNbHOW,  JorapuMUUYecKOd U
TPUTOHOMETPUUYECKUX (PYHKLMH; N300pakaTh UX HAa KOOPAMHATHOH IUIOCKOCTU U MCIIOJIb30BaTh
JUIsl pEILIEHUs] yPaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOM IJIOCKOCTH TpauKd JMHEHHBIX YpaBHEHUH H
MCIIOJIb30BATh UX JUIS PEIICHUS CUCTEMBI JINHEWHBIX YPAaBHEHUM.

Hcnonb3oBarhk rpaduku (GYHKIWA I WCCICIOBAHUS TPOIECCOB W 3aBUCUMOCTEH W3
JPyTUX y4eOHBIX AUCLUIUINH.

Havana maTeMaTH4ecKOro aHaJIM3a

OnepupoBaTb  HOHATHAMM:  HENpepblBHAsA  (YHKLUMSA; TNPOMU3BOAHAA  (YHKLHUU;
UCIOJIb30BaTh T€OMETPUUYECKUH U (GPU3NUECKUI CMBICI POU3BOIHOM /7S peILIeHHs 3a/1a4.

HaxonuTe npou3BOAHBIE 3JE€MEHTApHBIX (DYHKIUH, BBIYUCIATH MPOU3BOJHBIC CYMMBI,
NPOM3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb3oBaTe NPOM3BOJHYIO Ul UCCIENOBaHMS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHATh PE3YJIbTATHI UCCIIEAOBAHUS K IOCTPOECHUIO TPa(UKOB.

Hcnonb30BaTh NpOU3BOAHYIO ISl HAXO0XKIECHUS HAWIYUIIETO PEUIEHUsS B NPUKIAIHBIX, B
TOM YHCJIE COLIMATIBHO-3KOHOMMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUAMHU: MEPBOOOpa3Has M MHTErpaji; MOHMMAaTh NEOMETPUUYECKHH U
(u3nyecknii CMbICI UHTErpaa.

Haxonute nepBooOpa3Hble 3JEMEHTAPHBIX (PYHKUUH; BBIUYUCIATH MHTETpai 1o Gopmyiie
Herorona—Jleitbnuna.

Pemate nmpuknasHele 3a1a4y, B TOM YUCIE COLMAIbHO-3KOHOMUYECKOIO U (PU3UYECKOTO
XapakTepa, CpeICTBAMHA MaTEMaTHYECKOIO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBo 4acos DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Koutpoabsnbie IIpakTuyeckue

n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI

pecypchl
MHosxecTBa palliOHAIBHBIX U
B p bu6mmoreka [IOK
1 JNEUCTBUTEILHBIX YUCEN. PalinoHaibHbIE 14 1

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

yYpaBHEHHUS U HEPABEHCTBA

) Oynkuuu u rpapuku. CTeneHb ¢ 1eabM 6 bubmmoreka [IOK
MoKa3aresieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 13 | bubmmoreka [IOK
WppanmonansHble ypaBHEHUS! 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIibl
4 TpI/III)"OI};OMeTpI/II/I.TpI/IFOHOMeTpI/I‘IeCKI/Ie 22 1 Bubmiorexa LIOK
https://m.edsoo.ru/1568aba3
YpaBHEHHS
5 [TocnenoBaTenbHOCTH ¥ TPOTPECCUM 5 Bubmiorexa LIOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, CCTEMaTH3aIUs 3 1 Bbu6nmmoreka [JOK
3HAHUH https://m.edsoo.ru/1568aba3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4 0
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11 KJTACC

KouunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
KonTpoabubie IIpakTHueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
el N
KASaTCTPHAT QYHKINIL. 1IORAsaTeIbHbT https://m.edsoo.ru/fl1c4afd
ypaBHEHUS U HEPABEHCTBA
JI .
2 nzrzpniquziai (by: KLIeH . 12 BuGmorexa LIOK
rapupmMunuy n BHCHUA U
p yp https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
. TpI/IqI)‘OII;IOM;TpI/I‘-IeCKI/Ie q)YHKI;ICI/II/I U UX . 1 Bubmorexa [IOK
TPAHUKH. & pUTOHOMETPIACCIHE https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBoanas. [IlpumeHeHre mpou3BOIHOM 24 1 https-//m.edsoo.ru/fl 1c4afd
5 HWHTerpan u ero npuMeHeHHA 9 bubmorexa HOK
P p https://m.edsoo.ru/fl1c4afd
6 Cricre ABHCHIL 12 | bubmuorexa [JOK
NCTCMBbI BHCHHUU
yp https://m.edsoo.ru/fl1c4afd
7 HarypansHBIe u 1Ieable YnciIa 6 bubmorexa HOK
P . https://m.edsoo.ru/fl1c4afd
2 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 18 ) bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 6 0
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

* Maremaruka: anreOpa U Hayajla MATEMaTUIECKOTO aHAJIN3a, TeoMeTpusi. Anredpa u
Hayajia MaTeMatuuyeckoro anammsa, 10-11 xmaccel/ Amumos 1. A., Komsarun FO.M., Tkauesa

M.B. u np., Akimmoreproe o6miectBo «M3garenbcTBo «IIpocsemnieHuey

METOAUYECKHUE MATEPHUAJIBI IUIS1 YYUTEJIA

MeTtoaudeckue mocobust ( Ha caiilTe Www. prosv.ru )

IIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

WWW. prosv.ru
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