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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yueGHOrO Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaqbHOTO
roCyJapCTBEHHOTO 00pa30oBaTeIbHOIO CTaHAApTa CpPeIHEro oouero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIIEMBIX K MaTEMaTHYECKOMY OOpa30BaHMIO, U
TPagUIMA POCCHIICKOTO o0Opa3zoBaHusa. Peanmmzamus mporpaMMmbl 00ECHIEUMBACT OBIAICHHE
KJIFOYEBBIMM KOMIIETEHLUSAMH, COCTABISIOIIMMHU OCHOBY JUI CaMOPAa3BUTHUS U HENPEPHIBHOIO
00pa30oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEJIILHOIO DPa3BUTHUSA
JUYHOCTH 00YJarOIIUXCS.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTreMaTUYeCKOTO aHaIu3a» SBIAETCS OJHUM M3 Hauboiee
3HAYUMBIX B MPOTpaMMe CTapIIel MIKOJbI, MOCKOIBKY, C OJIHOM CTOPOHBI, OH OOecleYynuBacT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YeHMs] BCEX E€CTECTBEHHO-HAayuYHBIX KypCOB, a C JIpyrou
CTOPOHBI, (OPMHPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE Y4YalluXxcsi Ha YpPOBHE,
HEOOXOUMOM JIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamkax naHHOro Kypca yJaliuecs OBJIaJIeBal0T YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KoTopasi GopMyJIMpYyeT CBOM JOCTUKEHUSI B MaTeMaTu4yeckoil popme.

Kypc anrebpbl 1 Hayasm MaTeMaTUYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY JUISl YCHEIIHOIO
OBJIAJICHUS] 3aKOHaMH (U3UKH, XUMHH, OWOJIOTUH, TOHUMAHUS OCHOBHBIX TEHACHIIUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJIL30BaTh UX B HOBCGI[HGBHOfI X13HU. B TOXKE
BpEMA OBJIAACHUC a6CTpaKTHBIMI/I " JIOTHYECKHU CTPOrMMHU MATEMATUYCCKHMU KOHCTPYKOHUSIMU
pa3BUBaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH YTBEPIKICHUS,
UCIIONIb30BaTh 0000IIeHne W KOHKpETH3alluio, abcTparupoBaHWE U aHAJOTHIO, (OpMHUpPYET
KpC€aTHUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pm 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaJu3a B CTapLIEH IIKOJIE YYalllMecs IOJyYaroT HOBBIM OIBIT PEIICHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOSITEJIBHOTO ~ MOCTPOCHHMSI MAaTEMaTUYECKUX MOJENEeW peajbHbIX CHUTyallud U
WHTEpPOpPETAllMM  TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATHYECKUMH
OTKPBITUAMHU U UX aBTOpaMHU.

Kypc obmamaeT 3HAaYUTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIA pean3yercs
Kak yepe3 y4eOHBI MaTepuan, CIocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS,
TaKk ®W 4epe3 crnenupuky ydeOHOH JESITENBHOCTH, TpeOyIoImel CaMOCTOSTEIbHOCTH,
AKKYpaTHOCTH, HpO}IOJ'DKI/ITeJ'II)HOI\/’I KOHICHTpauu BHUMAHUA u OTBETCTBCHHOCTHU 3a
MOJIYYeHHBIH pe3yibTarT.

B ocHoBe meromuku oOydeHus anrebpe W HadajgaM MaTEeMATHUYECKOTO aHajau3a JIEKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.

CrtpykTrypa Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHallM3a» BKIIIOYAET CIEeIYyIOIIne
COJIepKaTeNbHO-METOANYECKHe JHHUM: «Uucna u BeUUCIHCHUS», «DyHKIMH U Tpaduxm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana Maremarnueckoro aHaianza», «MHOXKeCTBA U JOTHUKa.
Bce ocHoBHEBIE COACPKATCIIBHO-MECTOANUYCCKUC JIMHUHU H3YYalOTCA Ha MPOTSHIKCHUW ABYX JIET
oOydeHus B cTaplled IIKOJIe, €CTECTBEHHO JOMOJHSSA APYr Jpyra U MOCTEINEHHO HaChIIIasCh
HOBBIMH TCMaMH W pas3acCiIaMu. I[aHHBIﬁ KypC ABJICTCA HWHTCTPATUBHLIM, ITOCKOJIBKY
o0penuMHSIET B cede CoAep)KaHUE HECKOJBKUX MAaTeMaTUYeCKUuX JUCHUIUIMH: anreopa,



TPUTOHOMETPUS, MATEeMAaTUYECKUH aHalin3, Teopuss MHoxecTB W np. [lo mepe Toro, kak
ydamudecs OBJaJeBalOT BcE Oosiee MIMPOKMM MAaTEMAaTUYECKHM amlmaparoM, Yy HHX
MOCIIEOBATEIHbHO (DOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOWTh MAaTEMaTHYECKYIO
MoOJieJb PeaJbHOM CUTyalluu, IPUMEHATh 3HAHMs, MOJY4YeHHbIE B Kypce «AunreOpa u Hayana
MaTeMaTUYeCKOT0  aHajuu3a», U1  pPElIEHHUS  CaMOCTOATENbHO  CHOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3a/1auu, a 3aTEM MHTEPIPETUPOBATH MTOJTYYECHHBIN pe3yJIbTart.

CognepxxarenpHo-MeTOAMUECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAyaTo B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE pAaUMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JeNaTh
OPUKUAKY, OIEHMBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YWCIAMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BaHMS MATEMATHYECKUX KOHCTAHT, OUEHUBAHMS YUCIOBBIX BBIPAKECHUM.

Jluans «YpaBHEHUS W HEPABCHCTBA» PEAM3YeTCs HAa TPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IMOCKOJbKY B KaXJOM pas3lelie IMporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOydaromuecs: OBlaJeBalOT Pa3IMYHBIMU METOJIAMU PELICHHUS LIETbIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU QyHKiuu. [laHHas comepikarenabHasi TUHUS BKIIOYAET B
ceOst Takke (GOPMUPOBAHWE YMEHUH BBINONHATH pacd€Tel 1o (opmyiamM, TpeodpazoBaHUS
LEJbIX, PalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXXEHHH, COJEp)KAIIMX CTeNeHUu W Jorapudmbl. braromaps m3ydeHuo anredbpandeckoro
MaTepuaina MPOUCXOIUT JalbHEeNIee pa3BUTHE alTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIIICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEM M 3aBUCUMOCTEN B BHJIC PAaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QppeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs TPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a/Ja4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKAa HAYKH.

ConepkarenbHO-MeToAuuecKast TUHUS «DYHKIIUKA U TpadUKU» TECHO MEPEIUIeTaeTCs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHue CTeNmeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKUIUN, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUIUN s
pelIeHsT 3a/lady U3 JPYrux y4eOHBIX MPEIMETOB W PEATbHOW JKM3HH TECHO CBS3aHO KaK C
MaTeMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM OombImoe
BHUMaHUE yJensieTcs (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBATh IOJTY4YCHHbIE (DYHKIHMH, CTPOUTh UX TpaduKH.
Marepuasn 3TOH COAEpPKATEIBHON JIMHUM HAUEJIE€H Ha pa3BUTUE YMEHHU M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOMIEHMIO W  KOHKPETH3alluH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTro aHajin3a» IMO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MAaTEeMaTHIECKUX, TaK U MPUKIATHBIX 33124, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX TMOSIBISIETCSI BO3MOKHOCTH UCCIIEIOBATh U CTPOUTH Ipadukul (YHKIUH, OIPEACISATh UX
HauOOoJbIIME U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IO Guryp u oObEMBI Tel, HaXOIUTh



CKOPOCTM M YCKOPEHHs NpouLeccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHHSI MaTEMaTHMUECKUX MOJEIEH pealbHbIX CHUTYyallli, HaXO0)KIEeHUs
HAaWIy4llero penleHusl B NPUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMaIbHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBIIUIEHUS,, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
IIPOSIBJIEHUS] 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromuecs y3HaIT O
BBIIAIOIMXCS] pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAayKd, M HX
aBTOpax.

CopnepxaTenbHO-METOANYECKAs TUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIICHA
AJIEMEHTaM TEOPUHU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMNI
BCE paslenbl MAaTeMATHUKM W €€ INPWIOKEHHWH, OHU CBS3BIBAIOT PAa3HbIC MaTEMaTU4YECKHE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BaXkHO nIaTh BO3MOXHOCTb IIKOJBHUKY IIOHMMAThb
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIHOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hauaja MaTeMaTHYECKOTO aHaIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NPHU3BaHbl CHOPMUPOBATH HABBIKU IMOCTPOEHUS
MoOJIeJIe peallbHbIX CUTYyallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO anmapara ajareopbl u
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbli W3 DPA3feiioB IIPOrpaMMbl, IOCKOJIBKY BECh MaTepual Kypca LIMPOKO
WCIIOJIB3YETCS AJIs pEeLICHUs TPUKIAIHBIX 3a1ad. [Ipy penienny peanbHbIX IPAKTHYECKUX 3a1ad
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCs, HMCHOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpPoOIEMYy.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MNPHUKIATHBIX 337ad OpraHusyercs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauala MaTeMaTHYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yueOHOM I1aHe Ha W3ydeHHUe Kypca anredpsl M Hayall MaTeMaTHYeCKOro aHaju3a Ha 6a30BOM

ypOBHE 0TBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hegemo B 11 knacce, Bcero 3a Ba
roja ooyuenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia ¥ BbIYMCICHHUSA

Panyonanenele uncia. OOBIKHOBEHHbBIE U JECSTUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKIIAIHBIX 3a7ja4 U3 Pa3IMYHBIX OTpaciedl 3HaHUI U peaIbHOM JKU3HH.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHANbHBIE uyucia. Apudmernueckue
OTepaluu ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmkEHHbIe BHIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nenbiM nokazareneMm. CranzapTHas (Gopma 3alucH JeHCTBUTENBHOIO YUCIA.
Hcnonb3oBanue mnoaxoismeil QGopMbl 3amMcu  JAEHCTBUTENbHBIX 4YHCEN JJI  pPEeLIeHUs
IIPAaKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernuecknii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmernaeckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC M TaHI€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHusI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
UHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MATEMATHMYECKUX 3a/1ad M 3a/1ad W3
pa3INYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

DOyHKIUH U rpaduku

@yHK1M, criocoOsl 3ananus ¢yHkiun. ['paduk ynkunu. Bzaumuo o6patHble pyHKINU.

O6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUi QyHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LIeJbIM MokaszareneM. EE cBoiicTBa U rpaduxk.
CgoiicTBa 1 rpaduk KOpHS N-0if CTETICHHU.

Tpuronomerpuyeckass OKpPY)KHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHCJIOBOI'O apryMEHTA.

Hayana maTreMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHusl  IocliefoBaTreabHOCTE.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeyHo — yObIBaromias
reomerpuueckasi nporpeccus. CymMmma 0eCKOHEYHO yOBIBAIOILIEH I'€OMETPHUECKONW MPOrpecCUi.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcnonb30BaHME MPOrpeccuu Ui PELICHMs pPeabHBIX 3a]ad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHoxectBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jis1 ONHMCaHHA PCAJIbHBIX IMPOLCCCOB U HBHCHHﬁ, npu
peLICHUH 33/71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYHMCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1eNMMOCTH LIEIBbIX YACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areneM. CBONCTBA CTEIICHH.

Jlorapudm uucna. [lecaTnynble U HATypaJIbHBIE JTOTapHU(PMBI.

YpaBHeHusI 1 HEPaBEeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl IUMHEHHBIX ypaBHEHMH. PemieHue NpuKIazHBIX 3a1ad C MOMOLIBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUN U HEPABEHCTB.

IIpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHMIO MaTEMaTHMYECKHX 3aJad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKu U peajbHOM KU3HU.

DyHKIUH U ITpaGUKH

Oyukuus. [lepuoguueckue  ¢yHkuuu. IIpoMeXyTkn  MOHOTOHHOCTH — (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI (yHKIMH. HauOonblnee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QyHKINH, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast u gorapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHU M U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana matemMaTHuecKoro aHajaimsa

HenpepsoiBable pyHKIIMU. MeTon HHTEPBATIOB /1JIsl pELICHHS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GU3NUECKU CMBICT POU3BOTHOM.

[Tpou3BosHbIE AyIeMEHTAPHBIX (QYyHKIMA. DOPMYIbI HaXOXKAEHUS MPOU3BOAHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLIUH.

[TprMeHeHre NPOU3BOIHOM K MCCIET0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
HaxoxxneHne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

[IpuMeHeHre NPOU3BOMHOM M HAXOXKACHWS HAWIY4IIEro PEUIeHWs B IPHUKIAIHBIX
3ajjauax, AJs ONpeesIeHHs] CKOPOCTH Ipoliecca, 3aJaHHOT0 (pOpMyJIoi niK rpauKkoMm.

[TepBooOpaznas. Tabauma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuidi M (Qu3Mueckuil cMbicia. Bbluncienue uHTErpanga Imo
dopmyne HeroTona—IJleitbauna.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA «<MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHYECKOTI'O
AHAJIM3A» (BA30BBII YPOBEHb) HA YPOBHE COO

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yAbTaThl OCBOEHHS IpOrpaMMmbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTEepU3yOTCS:

I'paxxiaHCcKO€ BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOT'O YJICHAa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHUN, NPOLEAYp TPakJaHCKOTO o0OIIecTBa
(BBIOOpBI, OMPOCHI U Mp.), YMEHMEM B3aUMOJCHCTBOBaTh C COLMAJIbHBIMH HWHCTUTYTaMHU B
COOTBETCTBUM € UX (QYHKIMAMU U Ha3HAUEHUEM.

[TaTpuoTHYeCcKO€ BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOALIEMY pPOCCUHCKONW MaTEMaTHK{, LEHHOCTHBIM OTHOLIEHHEM K JIOCTHIKEHUSIM
POCCUICKHX MaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJb30BaHUIO ITHX
JOCTHKEHUH B IPYTrUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHMEM [JYXOBHBIX LEHHOCTEH pOCCHUHCKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHNUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>)KEHUN HAyKW U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIA/Na B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIIUTAHNUE:!

JCTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOYasg OCTETHUKY  MAaTeMaTH4eCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, PpacCykIE€HUH; BOCIPUUMUYHUBOCTBIO K
MaTE€MaTUYECKUM ACIIEKTaM Pa3IndHbIX BUJIOB UCKYCCTBA.

®Pu3nuecKoe BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO YMEHUS NPUMEHSATh MaTeMaTU4YeCKUe 3HAHUS B HHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NMPH 3aHATUSX CHOPTUBHO-030POBUTEIBHOM
JEATEIBbHOCTBIO.

TpynoBoe BocIUTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIOOUS; MUHTEPECOM K pPa3INnYHBbIM
cdepam mpoeccCHOHATBHON J1eATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccuu U peain30BbIBaTh COOCTBEHHbIE
’KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4eCKOMY OOpa30OBaHHMIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
PELICHUH IIPAKTUYECKUX 3aa4 MATEMaTU4E€CKOW HAIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO JKOJOTUYECKOW KYNbTYphl, NMOHUMAaHHEM BIUSHUS COLHUAIbHO-
SKOHOMMYECKHX IPOLIECCOB HA COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHHWEM
r100aNbHOTO  XapakTepa OJKOJOTMYECKHMX  MpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHE



MaTeMaTUYeCKUX 3HAHUU JUIsl pelIeHHs 3ajad B 00JacTU OKpY’Kalolled cpelibl, MIaHuPOBaHUs
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHMMAaHUEM MaTeMaTHUYeCKON HayKu Kak chepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH JJIs Pa3BUTHS LIUBUIIN3AIINY;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTHUKH W MAaTEMaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBJISTh MPOEKTHYHD M HCCIEIOBATENbCKYIO JIEATEeIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeaMera «MaremaTukay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OelicneusMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
OelcmeusIMu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068blx
KOCHUMUBHBIX NPOYECco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UHEeCKUX, UCCAe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBbie norMYecKre NEUCTBHS:

® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS sl 00001eHus
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPHUHHUMATH, (HOPMYIHPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPIUTEIbHBIE H
OTpHUIaTeNbHbIe, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

® BBIABIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOMIOJACHHUSX W YTBEPXKICHUSAX; MpeIaraTb KPUTEPHUH JUTSI BBISBIICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITEIFHO JJOKA3aTeIhCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpsMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APTyMEHTAIMIO, TPHBOJIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBL;

e BbIOMpaTh crocob pemieHusl y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbomee MOAXOMSIUNA ¢ YIETOM CaMOCTOSTENIHO BBIJEICHHBIX
KpUTEPUEB).

bazoBsbIe riccienoBaTenbCKue JeHCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOoro oOBeKTa, sBICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, MPOLIECCAMU;



® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIIOJCHMS, UCCIIEOBAaHMs, OLEHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

® [IPOrHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAK)KE BbIIBUIATh MPEATIONI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUIMTH UHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BONPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO M3 HWCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATDH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HWH(OpPMAIUIO, MPEACTaBIATh €€ B  pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHugepcanvhvle KOMMyHUKamMueHwle Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSIMH U IEISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

e B X0l 0OCYXKIEHHMs 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOU TEMBbI, TPOOJIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEW, HAIEJIEHHbIE HAa TIOUCK pELIEHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJOra,
OoOHapyKUBaTh pa3IMune U CXOJCTBO MO3ULHI; B KOPPEKTHOH dopme GpopMynInpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTaThl PEIICHHs 3a/laul, SKCIEPUMEHTA, UCCIIEI0BaHuUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMaTh U HUCIOJIb30BaTh NMPEUMYILIECTBA KOMAHAHONW W WHIUBUAYAIbHOW pabOTHI
OpU pelIeHuH Y4YeOHBIX 3a/Jady, NPUHUMATh Ieb COBMECTHOW JeATEelbHOCTH,
IUIAHUPOBaTh OpPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JTIOACH;

® y4acTBOBAaTh B IPYMIOBBIX popmax paboThl (00Cyk1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOTHl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YiICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
IPOJIYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom opmuposanue CMvlcio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pPELICHMs 3aJadyd, BbIOMpPATh CIOCOO pEHIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHM IIO3HABATEIBHOM pEe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pPe3yibTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa M PE3yJbTaTa PELICHUs MaTeMaTU4YeCKOH
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTH IIPM PELICHHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA W YCIOBUSAM, OOBSCHATH TPHYMHBI
JOCTMDKEHUSI WJIM HEIOCTMIKEHUS PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI
OcBoenne yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHMYECKOrO aHajIM3a» Ha YpPOBHE
cpenHero oouiero o0pa3oBaHUs TOJDKHO O0ECIIeunBaTh JOCTHXKCHUE CIIETYIOMIUX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yucsia v BbIYUCICHUSA

OnepupoBaTb HNOHATUSAMM: PALMOHAIBHOE U JIEMCTBUTENIBHOE YUCIIO, OOBIKHOBEHHAs M
JeCSITUUHas APOOb, MPOLEHTHI.

BoinonuaTe apudmernyeckue omnepanuuM € palUOHAIBHBIMM U JAEMCTBUTEIbHBIMU
YHUCIIAMH.

BbinonHATe NpuOMMKEHHBIE BBIYMCICHUS, HCIONB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
IIPUKHJIKY U OLICHKY p€3yJIbTaTa BHIYUCIICHUI.

OnepupoBaTh MOHIATUSAMU: CTENEHb C LENbIM MOKa3aTeleM; CTaHJapTHas gopma 3amnucu
JeMCTBUTENIBHOTO YKCIIa, KOPEHb HATYpaJbHON CTENEHH; HCIOJIb30BaTh MOAXOAIIYI0O (OpMYy
3aIUCHU ACUCTBUTENBHBIX YUCEII JUISl PELIECHUS TPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

OnepupoBaTb MOHATHUSAMHU: CHHYC, KOCHHYC ¥ TaHTE€HC IPOU3BOJILHOTO  YIJIa;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETpUYECKUE (QYHKIUH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATUAMHU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1LIE€JI0€, PAllMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BemonHsaTe  mpeoOpa3oBaHus — TPUTOHOMETPUUYECKHMX  BBIpQXKEHMM M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHUS.

BoimonHATh npeoOpazoBaHus LEbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
penarb OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI1 PEUICHUs MATEeMATHYECKUX 3a7ad W 3a7ad W3
pa3IMYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

MogenupoBaTh peajbHble CHUTYallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 33Ja4M, HCCIENOBAaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DOyHKUUH U rpaduKu



OrniepupoBaTh NOHATHAMU: (PYHKITHS, CITOCOOBI 3aAaHusl (DYHKIIMH, 00IacTh ONPECICHHS
¥ MHO>KECTBO 3HAa4eHUH (YHKIUH, rpaduK GyHKINH, B3AUMHO 0OpaTHbIE ()YHKIIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEUETHOCTh (DYHKIMHM, HYIH (YHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] YpaBHEHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMH, KBAAPATHUYHOW (YHKIIMH, CTETICHHOMN
(YHKLINU C LENBIM ITOKa3aTeNIeM.

Hcnonb3oBate rpaguku GYHKUMN A UCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruxX y4yeOHBbIX HPEIMETOB M peallbHOW >KM3HM; BbIpaXkaTh (OpMyIaMu
3aBHCUMOCTH MEX/1Y BETUYNHAMH.

Hauana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(METHUECKass U IeOMeTpHuecKas
IpOTpeccu.

OnepupoBarh MOHATHAMU: OECKOHEYHO yOBIBAIOIIAasi TEOMETPpHUYECKast IPOTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBarh 0CIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIIBHOCTEH M MPOTPECCHi JUIsl pelieHus] peajlbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONIEPAL[UH HAJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapaT /Ui ONMCAHUs PeaJIbHBIX MTPOLECCOB
U SIBJICHUH, IPY PEUICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSAME: ONPECICHIE, TEOpEMa, CIEJCTBHE, I0KA3aTeIbCTBO.

11 KUIIACC

Yuciia 1 BBIYMCICHUSA

OnepupoBaTh MNOHATHSIMM: HATypaJlbHOE, IL€J0€ 4YHUCIO; MHCIONb30BaTh MpPHU3HAKU
JEIIMMOCTH LIEIIBIX YHCEI, PA3JI0KEHUE YUCIIa HA IIPOCTBIE MHOXKHUTEIN JJI PEIICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, TeCATUYHBIE U HATYpaJIbHbIE JJOTapU(MBI.

YpaBHeHUsI M HEpaABEHCTBA

[IpumeHsITH CBOWCTBAa CTENEHW s MpeoOpa3oBaHUs BBIPAKEHUH; ONEPUPOBATH
MOHATUSAMM: IIOKA3aTelIbHOE YpAaBHEHUWE U HEPABCHCTBO, peEIIaTb OCHOBHBIE  THIIBI
[IOKa3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BeimonHsaTe mpeoOpa3oBaHus BBIPAKEHUH, COJEp)KAlIMX Jorapudmbl; OMEpUpOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
JorapupMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUHN U €€ PEIICHHE; UCIO0JIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHMH IS PEIICHUS PAKTUYECKUX 3a4ay.

Haxoauts perieHus NpocTeNInX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUHN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE ainreOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rPpadpuKu



OnepupoBaTh MNOHATUSAMM: Iepuoandeckas (QYHKLIHSA, NPOMEXYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIee U HAUMEHbIIeEe 3HAYeHUS (YHKIHUU Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKOM.

OnepupoBaTb  MOHATHAMHU:  rpaduKH  IOKa3aTeIbHOM,  JorapupMuyeckod  u
TPUTOHOMETPUUYECKUX (PYHKIMI; N300pakaTh X Ha KOOPJUHATHOM INIOCKOCTH M UCIOJIb30BATh
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBare rpapuku (yHKUMH A7 HCCIEIOBAHUSA IPOLECCOB M 3aBHCUMOCTEH M3
JIPYTruX y4eOHBIX JUCHUIUINH.

Hauana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHas  (QyHKUUSA;  [POU3BOAHAA  (DyHKIMM;
UCIIOJIb30BaTh NT€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM I pelIeHus 3a1au.

Haxoaute mpom3BOAHBIE 3JIEMEHTApHBIX (DYHKIHMA, BBIYHACIATH INPOU3BOJHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO JJs  MCcieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSATH PE3YyJIbTAThI UCCIIEAOBAHUS K IIOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO TSI HAXOXKACHUS HAWIYUIIETO PEIICHHs B MPUKIAJHBIX, B
TOM YHCJI€ COMATBHO-3KOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Has U UHTErpai; MOHUMAThb FEOMETPUYECKUHA U
(bu3uyeckuii CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble dJ€MEHTApHBIX (DYHKIMI; BEIYUCIATH MHTETpal Mo (popmyre
Herorona—Jlei6uuna.

Pemate nmpuknasHele 3aa4d, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, cpeJICTBaMH MaTeMaTHYeCKOr0 aHaJIN3a.



TEMATHYECKOE INTAHUPOBAHHME

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHoXxecTBa paluOHAIIBHBIX U bu6nmorexa LIOK
1 JIEUCTBUTEIBHBIX uncell. PainonanbHbIe 14 1 https://m.edsoo.ru/7f415b90
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bu6nmorexa LIOK
nokazarejaeM https://m.edsoo.ru/7f415b90
Apudmerndeckuii KOpeHb N—0i CTETIeHU. Bbu6mmoteka [JOK
3 18 1
HppanmoHaibHble ypaBHEHHUS 1 HEPABEHCTBA https://m.edsoo.ru/7f415b90
Dopmybl bubmuoteka [IOK
4 tpuronomerpuu. TpuroHomerpuyeckne 22 1 https://m.edsoo.ru/7f415b90
ypaBHEHUS
5 [TocnenoBaTenbHOCTH M TPOTPECCUU 5 bubmiorexa LIOK
A poTp https://m.edsoo.ru/7f415b90
6 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH 3 1 but6mmoreka [IOK
3HAHHUN https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0
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11 KJIACC

KoandecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM
wn HpOrpaMMBI Beero Konrpoububie IIpakruueckne  (uupposbie)
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchbl
CreneHb ¢ pallMOHAIBLHBIM TTOKA3aTEIEM. bu6nmoreka [IOK
1 [MokazarenbHas ¢pynkiws. [lokazaTenbHbIe 12 1 https://m.edsoo.ru/7f415b90
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckast pyHKIHS. bubnnorexa [JOK
2 Jlorapudmuueckre ypaBHEHHs U 12 https://m.edsoo.ru/7f415b90
HEPaBEHCTBA
Tpuronomerpudeckne GyHKINU U UX Bbu6mmoteka [JOK
3 rpaduku. TpUrOHOMETPHUYCCKHIE 9 1 https://m.edsoo.ru/7f415b90
HEpaBEHCTBA
. bubmmnoreka HOK
4 [IpousBoaHas. [IpumeneHnne Mpon3BOgHON 24 1 https://m.edso0.ru/7f415b90
5 WHTerpan u ero npuMeHeHus 9 Bubmmorexa IOK
https://m.edsoo.ru/7f415b90
6 Cucremsl ypaBHEHUN 12 1 bubmmorexa LOK
https://m.edsoo.ru/7f415b90
7 HarypanbHble 1 11enbie yncia 6 bubamoreta LIOK
https://m.edsoo.ru/7f415b90
3 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 18 5 bubnunorexa LIOK
3HaHUH https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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