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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueGHOro Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i odydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJapCTBEHHOI'O 00pa30BaTEIbHOIO CTAaHJAapTa CpeIHEero oouero odpazoBaHMs, € Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbSBIAEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHUIO, U
TPagUIMHA POCCHIICKOTO o0Opa3zoBaHusa. Peanmmzamus mporpaMmbl 00ECHIEUMBACT OBIAICHHUE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJid CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
0o0pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JMYHOCTHOIO M IIO3HABATEIBHOI'O Pa3BUTHUS
JUYHOCTH 00Y4arOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YEeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMeE CTapIIeil IIKOJBI, TOCKOJIBKY, C OAHOH CTOPOHBI, OH OOECHeuynuBacT
MHCTPYMEHTAJbHYIO 0a3y s HM3Y4YEeHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C APYrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIIJICHUE Y4YalluXcsi Ha YpPOBHE,
HE00XO0IMMOM JJIsi OCBOCHHUSI KypCOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIaJIeBal0T YHUBEPCAILHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast GOpMYJIHPYET CBOU AOCTHIKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc anrebpsl 1 Hauas MaTeMaTHYECKOrO aHalM3a 3aKJa/(bIBA€T OCHOBY JUISl YCIICHIHOTO
OBJIQJICHUSl 3aKOHAMHM (U3UKH, XUMUH, OWOJIOTMM, TOHUMAHUS OCHOBHBIX TEHJCHLUHN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(POBBIX
¥ KOMITBPIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIIOJIb30BaTh MX B IOBCETHEBHOM XM3HH. B Toxe
BpeMsl OBJIa/IeHUE aOCTPAKTHBIMH U JIOTUYECKH CTPOTMMHM MaTeMaTHUYECKUMH KOHCTPYKLHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IlleHNe U KOHKpETH3aluio, abCcTparupoBaHHWE U aHaJOrHio, (GopMHUpYeT
KpPEaTHBHOE M KPUTHUYECKOE MBIIIICHHE. B X01e n3ydeHus: anreOpsl ¥ Hayall MaTeMaTHYECKOTO
aHaju3a B CTaplIeil IIKOJe ydalluecs MOJy4aroT HOBBIM ONBIT pEeIIeHUs NMPHUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOECHUS ~ MaTeMaTUYeCKMX MOJENeH pealbHbIX CUTyaluid u
UHTEPIpPETAlMK  TIONYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE W B HCKYCCTBE, C BBINAIONIMMHUCS MaTEMATHYCCKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0namaer 3HauMTENBbHBIM BOCHHMTATENIBHBIM IMOTEHIIMATIOM, KOTOPBIH peaan3yeTcs
KaK yepe3 y4eOHbI MaTepuai, CocOOCTBYIOMUN (OPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
TaKk ®W 4epe3 crnenupuKky ydeOHOW ACATENHHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIIHOW KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MOJy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO aHaln3a JISKUT
NeSITeTbHOCTHBIN MTPHHIUT 00YYEHUSI.

CrpykTypa Kypca «AnreOpa 1 Hadyajga MaTeMaTUYeCKOro aHaJIN3a» BKIIIOYAET CIIeTyOIe
coJiepKaTenbHO-METOANYecKue JHHUU: «Yucna u BbluucieHus», «DyHKIUM U TpaduKuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTn4eckoro aHanausza», «MHOXKECTBA U JOTHKay.
Bce ocHOBHBIE cOAep)KaTeIbHO-METOJUUECKUE JHMHUM M3Y4aloTCsd HAa NPOTSKEHUM JABYX JIET
o0y4yeHHsI B cTapuieil HIKOJe, eCTECTBEHHO IOMOJHsIS APYT Jpyra M IOCTENEHHO HACHIIIAsCh
HOBBIMM TEMaMH M pa3fenamu. JIaHHBIH Kypc SBJISIETCS HMHTEIPAaTHBHBIM, IOCKOJIBKY
o0bemuHAET B cebe coaepKaHWE HECKONIbKHX MaTeMaTHYeCKUX JTUCIUIUIMH: airedpa,



TPUTOHOMETPHS, MATEMATUUECKUN aHAIN3, TEOPHsI MHOKECTB U Jip. [1o Mepe Toro kak yuyamniuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMATHYECKUM allllapatoM, y HHUX TOCIEeI0BATEIIEHO
dbopMUpPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMATHUYECKYH) MOJEIh peallbHOMN
CUTyalluu, MPUMEHITh 3HAHUs, MOJIyYeHHbIE B Kypce «AunreOpa W Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO Cc(OpMYIHpOBAaHHOW MaTeMaTHYeCKOM 3ajgadd, a
3aTeM MHTEPIPETUPOBATH MOJYUCHHBINA PE3YIIbTAT.

CopnepxxarenpHo-MeTOAMUYeCKass  JuHUS  «Yucna W BBIYMCIICHHS» — 3aBeplIaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAyaTo B
OCHOBHOI1 mikoine. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0sl HMCIIOJNIB30BAHHE DPA3NIMYHBIX (BopM 3ammcu
JNEUCTBUTENILHOTO 4YHUCJIa, YMEHHE pAIMOHAILHO BBIMIOJHATh JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHHBaTh pe3yiabTar. OOyuaromuecs TMOJNy4aloT HAaBBIKM —MHPUOIIKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YWCIaMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHMS YUCIIOBBIX BHIPAXKCHHUIA.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCs HAa TPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IOCKOJbKY B KaXJOM pas3fele MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIMX 3aAa4. OOy4aromurecs: oBlaeBal0T Pa3IMYHbIMI METOIAMU PEIICHUS IIEIIbIX,
paIMOHATILHBIX, UPPAITMOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
ypaBHEHUH, HEPABEHCTB M UX CUCTeM. [loyueHHbIe YMEHUS UCIIONB3YIOTCS MIPU HCCIICIOBAHUN
GYHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHUH MPHUKIAIHBIX 3a/ad W 3a/lad Ha HaXOXKJECHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHui GyHKiuu. [lanHas comepkarenbHas TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHHUM BBINOJNHATH pacuéTel No (opmynamM, HpeodpazoBaHUs
LEJIBbIX, PAIllMOHAIBHBIX, HPPAlMOHATIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXEHHUM, COJEpKAIIMX cTerneHu W jorapudmbl. brnaromaps u3yudeHUio anreOpanueckoro
MaTepuana MPOUCXOTUT JalbHEeNIee pa3BUTHE alTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIIICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOTHl C CHMBOJBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs PAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.

ConepkarenbHo-MeToanuecKas JUHUSA «OyHKIUH U TpaQUKU» TECHO TMEPEruieTaeTcs C
JIPYTUMHU JIMHUSIMU Kypca, TOCKOJbKY B KaKOM-TO CMBICIE 3a1aéT TOCIe0BATEIbHOCTD
WM3ydeHUs Marepuana. lV3ydeHue CTeNmeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUUECKUX (PYHKIMNA, WX CBOWCTB M TpaduKOB, HCHOIB30BaHUE (DYHKIHA UIs
pEelIeHUsT 3a/lady U3 JPYTruX y4eOHBIX MPEIMETOB W PEATbHOW JKM3HM TECHO CBS3aHO KaK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM GombInoe
BHUMaHUE yJensieTcs (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3MYHBIMH BEIMYMHAMH, HCCIEIOBAaTh TMOJTY4YeHHbIE (YHKIWU, CTPOUTh UX TpaduKu.
Marepuan »To coAepKaTeIbHOW JWMHWUW HAIEJIeH Ha pa3BUTHE YMEHHH W HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (opme:
AHAIUTUYECKOW, Tpadudeckod U croBecHOW. Ero wu3yueHue cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHHIO W  KOHKPETHU3alluH,
HCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenbHas nuHusA «Hadama maTeMaTHyecKoro aHajau3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpuTh KPYT Kak MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00ydJaromumcs, y
KOTOPBIX TMOSIBISETCSI BO3MOKHOCTh MCCIIEZIOBATh M CTPOUTH Tpaduku (QYHKIUH, ONPEAETSATh UX
HauOOJbIIME U HAUMEHbILNE 3HAYEHUS], BBIYUCIATD IO GUuryp u oObEMBI Tel, HaXOIUTh



CKOPOCTM M YCKOPEHHs NpOLecCOB. JlaHHas coaepiKaTelbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHSI MAaTEMATUYECKUX MOJENEH pEeaJbHBbIX CHUTyallUHd, HAXOXICHUS
HAaWIy4llero penleHusl B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3a/jayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMabHO-JIOTMYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
IIPOSIBJIEHUS] 3aKOHOB MAaTEMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecs y3HaIT O
BBIIAIOIIUXCST pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAayKd, U HX
aBTOpax.

CopnepxaTenbHO-METONNYECKAs JTUHUA «MHOXKECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPUHU MHOKECTB. TEOpETUKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBINA A3BIK, 00BEIUHSIIOMINI
BCE paslenbl MaTeMAaTHKUM U €€ IPWIOKEHHWH, OHM CBA3BIBAIOT DPA3HbIE MaTEMATHUYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BaXxHO n1aTh BO3MOXHOCTb IIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIHOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hauasa MaTEMaTUYECKOT0 aHaJIN3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CHOPMUPOBATH HABBIKU IOCTPOEHUS
MoOJIeJIel peallbHbIX CUTYyallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO ammapara ajareopsl u
MaTEeMaTUYeCKOr0 aHajlu3a M MHTEPHpPETAalud IMOJYyYEHHBIX pe3ylbTaToB. Takue 3alaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
WCIIOJIB3YETCS U1 pEeLIeHUs TPUKIAIHBIX 3a1ad. [Ipu penienny peanbHbIX IPAKTHYECKUX 3a1ad
ydaliuecss — pa3BUBAalOT  HAONIOAATENIBHOCTh,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH MpOOIEMYy.
JlesaTtenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEILICHUS MNPHUKIATHBIX 337ay OpraHusyercs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauala MaTeMaTHYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayaja MaTeMaTUYecKoro aHajau3a Ha 6a30BOM

ypoOBHE OoTBOJUTCA 2 yaca B Hemento B 10 kimacce u 3 waca B Hezenmo B 11 kimacce, Bcero 3a Ba
roja ooyuenus — 170 gacos.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BBIYMCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palHOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciIel 3HAHUHN U pealbHOM KU3HMU.

JleiicTBuTenbHbIC YKca. PalmoHambHBICE M WpPpalMOHAIBHBIC YHcia. ApuMeTHuecKue
OTepanru ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmkEHHbIe BHIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenp ¢ nenbiM nokasateneMm. CranpapTHas Gopma 3amucH ASHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanne moaxoismeii (GopMbl 3amucH  JCHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cTeneHu. JlefictBus c¢ apudmernuyeckumu
KOPHSIMHM HaTypaJbHOW CTEIICHM.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OpPa30BaHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelnieHue HepaBeHCTBA. MeTon
UHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YpaBHEHNUN U HEPaBEHCTB.

Pemenre TpUroHOMETPUUECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHHMI U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3aJ1ay U 3a1ay U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaPUKH

OynK1us, crocoos! 3ananus GyHkuun. I'papux Gyaxnun. Bzanmuo oOpatHblie GyHKINN.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hymu @ynkuun. ITpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHDBIE (PYHKIIUH.

Crenennas QyHKUMSA C HaTypaJbHBIM M LENbIM MoOKa3zareieMm. EE cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if cTeneHu.

TpuroHomerpudeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUECKUX (YHKLUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  IOCJeNOBaTelNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reomerpuueckas — mporpeccud.  beckoHeyHo — yObIBaromias
reomeTrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIONIEH T€OMETPUUYECKOU MPOTPECCHUHU.
®dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnonb30BaHUE MPOrpeccuu Ul PELICHMsS PEaIbHBIX 3aaad
IIPUKJIAHOTO XapaKTepa.

MHozkecTBa U JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara g ONHUCaHUA PCAJIbHBIX IMPOLCCCOB U HBHCHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BIYMCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1enMMOCTH LEIBbIX YACEN.

Crenens ¢ pallMOHAIBHBIM MoKa3aresieM. CBOMCTBA CTEICHHU.

Jlorapudm uncna. JlecaTHUHbIE U HATYpaAJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3zoBaHne BbIpaXEHU, COIEPIKALUX CTENEHH C pallMOHAIbHBIM IIOKa3aTENIEM.

[TprMephl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue npukiaiHbIX 3aad C [OMOLIbIO CHUCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB.

IIpuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIUIECHUI0 MaTEMaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMnYHbIX 00JIaCTe HayKu U peanbHON )KU3HHU.

DyHKIUHN U TPaPUKH

Oynkuus. Ilepuonnveckue  QyHkuuu. IIpomMexyTku MOHOTOHHOCTH — (YHKLHUH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuu. HauOomnbinee M HauMeHbIllee 3HaueHUE (DYHKIUHM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TPaQUKU.

[Toka3zarenbHas u norapupmuueckas GyHKINH, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Ucnons3zoBanue rpadukoB (QYHKIUN AJisi MCCIENOBAHUS TMPOIIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUHU 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJaIu3a

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomerpuueckuit 1 GU3NUECKUN CMBICIT IPOU3BOTHOM.

[TpousBoaHble 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpumeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHre HauboIbIIero 1 HaMMEHbIIEro 3Ha4eHNsl (PYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOMHON Al HAXOXACHHUS HAWIY4IIEr0 pEeUIeHHs B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Ui rpauKkoMm.

[TepBooOpaznas. Tabnuia nepBooOpas3HbIX.

WHTerpan, ero reoMeTpuueckuii ¥ (U3MYECKUH CMBICI. BbluncieHne WHTErpajia o
dbopmyne Hetorona—JleriOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTtukay JIOJDKHO OOECIeUHMBaTh JIOCTHIKEHHE Ha
yYpOBHE cpelHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
IPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Ppe3yNbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTePU3YIOTCS:

['paxxnanckoe BocuTaHue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3MIMU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEJCTaBICHHEM O MaTeMaTHUYEeCKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHUM, MPOLEAYpP Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHUEM B3aUMOJCHCTBOBATH C COIMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U HA3HAYCHHEM.

[TaTproTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTH)KCHHSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JTOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, Cepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOrOo Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIa/la B MOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

DCTETUUECKOe BOCITUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKJIIOUYasg J3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

®uU3nyeCcKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310poBOTO U Oe3omacHoro o0Opa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUE, cOATAHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PEryyispHas (Quzndeckas
aKTHBHOCThH); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATUSX CIHOPTHBHO-030POBUTEIBHON
JIeATETbHOCTBIO.

TpynoBoe BociuTaHHeE:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYAOTIOOHS; MHTEPECOM K Pa3IMYHbIM
chepam npodeccHOHATBEHON NEeITETbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHdecKoMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKOM HAPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYIbTYPhl, IMOHUMAHUEM BIUSHUS COLUAIHHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSIHUE NPUPOJHONW M COLMAIBHOW Cpeabl, OCO3HAHUEM



I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOiieM; OpueHTaluel Ha  [pUMEHEHUe
MaTeMaTUYECKUX 3HAHUM Ul pelleHMsl 3a7ad B 00JIaCTU OKpYXarollel cpelibl, MJIaHUPOBaHUs
[IOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHMUSL:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTHUKH, TOHUMAaHHEM MAaTeMaTHYeCKOW HAYKH KakK C(epsl
YeJI0OBEUYECKON JESITENIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUIYAJIHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIE pe3yabTaThl OCBOCHUS MPOTPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKa
XapaKTepU3yIOTCSl  OBJAJECHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHBIMU  OelCEUsMU,
VHUBEPCANIbHLIMU — KOMMYHUKAMUBHBIMU — OliCMBUAMY, — YHUBEPCATbHbIMU — pe2yIsamUGHbLMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 0byyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBUIBIIATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKHM MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUAMH; (HOPMYITHpPOBATh OIpPENEsICHUS MOHITUH;
yCTaHABJIMBAThH CYIIECTBEHHBIA MPU3HAK KJIaCCH(PHUKANN, OCHOBAHHS JJIsi 0000IIeHNUS
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE; YCIOBHBIE;

® BBIIBIISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIONEHUSIX W YTBEPXKACHUSX; IpelylaraTb KPUTEPUHM JUIsL BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C HMCIIOJB30BAaHHEM 3aKOHOB JIOTHKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (IpsMble
U OT TPOTUBHOTO), BBICTpAMBATh apPryMEHTAIMIO, TPUBOAUTH TPUMEPH U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

e BBIOMpaTh crocob pemieHus y4eOHOHM 3adauu (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
peleHns, BEIOUpaTh HanOoJIee MOIXOMAIINA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUA:

® UCMOJb30BAaTh  BONPOCHI  KAaK  HCCIENOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(dopMynHpoBaTH BOMPOCHI, (PUKCHUPYIOIIHE MPOTHBOpEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOIO IO3UIHIO,
MHEHHUE;

® T[POBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEeI0OBaHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4yecKoro oOBEeKTa, SBJIEHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBJICHUSIMH, IIPOLIECCAMU;



® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHMS U  BBIBOABI IO  pe3yiabTaraM
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEIOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIICHHIA,

® [IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOLIECCA, & TAK)KE BbIIBUIATh MPEATIONI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUIsl pELLIEHNUs 3a]1a4H;

e BpIOMpaTh HHPOPMAIMIO W3 HWCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATDH,
CHUCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(QOpPMALMIO, MPEACTaBIATh €€ B pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUBaTh HAJEKHOCTh HMHMOPMALUU [0 CaMOCTOSTEIbHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) VHugepcanvhvle KOMMYyHUKAmMuUGHble Oeticmeus, 06ecneuudarom c@hopmuposanHoCmsy

COYUATIbHBIX HABLIKOG 00YUAIOUIUXCH.

Ob6menue:

e BOCIPUHHUMATH U (OPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOK TOYKY 3PEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO0 XOAY PEIleHus 3a/1a4i, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

e B X0jie 0OCYXKIEHHsI 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBbI, IPOOJIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh HJEH, HAIEJICHHbIE HAa T[OUCK pEIICHHUS;
COIIOCTABJATh CBOM CYXACHUS C CYXICHMSAMU JpPYTrUX YYacCTHUKOB JIMAJOra,
0oOHapyKUBaTh Pa3INyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyTupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATh PE3yJIbTAThl PELICHUs 3a]laud, SKCIIEPUMEHTA, UCCIIEIOBAaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHHUYECTBO:

® [IOHMMAaTh U HUCIOJIb30BaTh MPEUMYyLIECTBAa KOMaHAHONW W WHIUBUAYaIbHOW pabOTHI
OpU pelIeHuH Y4YeOHBIX 3a/Jady, NPUHUMATh Ielb COBMECTHOW JeATEelbHOCTH,
IUIAHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® y4acTBOBAaTh B IPYMIOBBIX Ppopmax paboThl (00Cyx1eHus1, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOIO YacThb pabOTbl M KOOPIMHHPOBATH CBOU
JIeMCTBUS C IPYTHMU YWICHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA
MPOAYKT MO KPUTEPHAM, CHOPMYITHMPOBAHHBIM YyUaCTHUKAMHU B3aUMOJCHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaom opmuposanue CMoiCi08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3zanus:



COCTaBJIATh IJIaH, AJTOPUTM pPELICHMs 3ajadyd, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMHM IIO3HABATEIbHOW pE(PIEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTpPOJIA IIPOLECCa W PE3yJbTaTa PELICHUs MaTeMaTU4YeCKOH
3a/1a4y;

® [PEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PELICHHUM 3a]1a4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA W YCIOBUSAM, OOBSCHATH TNPHUUYMHBI
JOCTMDKEHUSI WJIM HEJIOCTUXKEHUs pPe3ylIbTaTOB JEATENbHOCTH, HAaXOIUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenue yyebHOro kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIM3a» Ha YpPOBHE
cpenHero oduiero o0pa3oBaHuUs JODKHO 00eCIeunBaTh JOCTHXKCHUE CIIEIYIONMX HMPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia ¥ BbIYHMCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICMCTBUTENIBHOE YUCIIO, OOBIKHOBEHHAs M
JieCATUYHask APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepauuM € paldOHAIBHBIMM U JAEMCTBUTEIbHBIMU
YHUCJIaMHU.

BremonHaTe npuUOMKEHHBIE BBHIYHMCICHUS, WCIONB3ys MpaBWiIa OKPYTJICHHsS, eNaTh
MPUKUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHHII.

OnepupoBaTh MOHIATUSIMU: CTEMEHb C LIEJIBIM MOKa3aTeNeM; cTaHAapTHas Gopma 3amnucu
JNENCTBUTENBHOTO YHCiIa, KOPEHb HAaTypaJbHOM CTENEeHM; HCIOIb30BaTh MOIXOALIYI0 GopMy
3aMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHNS TPAKTUYECKUX 334 U IIPEJICTaBICHUS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOM3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIlMCh IPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKUE QYHKIUH.

YpaBHeHus1 M HEpaBEHCTBA

OnepupoBaTh NOHATUAMHU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1IE€JI0€, PAllMOHAIBHOE,
MPPALMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BemonHsaTe  mpeoOpa3oBaHus — TPUTOHOMETPUUYECKHMX  BBIpQXKEHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeimonusaTe mpeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAKCHUN U
peniaTb OCHOBHBIE TUIIBI LIEBIX, PAIMOHAIBHBIX U UPPAI[MOHAIIBHBIX YPAaBHEHUM U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI1 PEUICHUs MATEMATHYECKUX 3a7ad U 3a7ad n3
pa3IUYHBIX 00J1acTel HAYKU U PEATbHOM KU3HH.



MogenupoBaTh peajgbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHU,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyd, KCCICI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuKu

OnepupoBaTb MOHATUAMU: (YHKLUS, CIIOCOOBI 3a1aHUs (PYHKLUH, 00JacTh ONpeIeICHUs
¥ MHO>KECTBO 3HAa4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbBIE ()yHKIIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HYIH (QYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUS YpaBHEHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMH, KBAAPATHUYHOW (YHKIIMH, CTEIICHHOMN
(YHKINU C LENBIM ITOKa3aTeNIeM.

Hcnonb3oBare rpaduku GYHKUMN U1 UCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX HPEIMETOB M pealbHOW KM3HM; BbIpaXaTb (hopMyiamu
3aBHCUMOCTH MEX/1Y BETUINHAMH.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeOMeTpHuecKas
IPOTpecCu.

OnepupoBarh MOHATHIMU: OECKOHEYHO yOBIBAIOIIAasi TEOMETPpHUYECKast IPOTPECCHs], CyMMa
0ecKOHEYHO yObIBaIOLIEH r€OMETPUUECKON TPOIPECCUH.

3agaBarh 0CIE10BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcnonb30BaTe CBOWCTBA MOCIIENOBATEIBHOCTEH M MPOTPECCHM JUIsl peIleHUs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ui ONMUCAHUs PeaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEIMETOB.

OmnepupoBath MOHATUSIME: ONPEACICHHE, TEOpeMa, CIEJCTBHE, I0Ka3aTeIbCTBO.

11 KUIIACC

Yuciia 1 BIYMCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LE€J0€ YHUCIO; MCIOIb30BaTh IPU3HAKU
JEITMMOCTH LIEJIBIX YUCEI, PA3JIOKCHUE YHUCIIA HA TIPOCThIE MHOKUTEIU JJI PELICHUS 3a/1a4.

OrnepupoBaTh NOHATHEM: CTENIEHb C PAIMOHAIBHBIM ITI0KA3aTEIEM.

OnepupoBaTh NMOHATUAMHU: JIoTapuM ducia, J1eCATUUHbIE U HaTypalbHbIE JIOrapu(pMBbI.

YpaBHeHUs M HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTemeHWM JJsl TNPeoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATH
IIOHATUSAMU: II0Ka3aTCJIIbHOC YpaBHCHHUC u HCPAaBCHCTBO, peuaTtb OCHOBHBIC THUIIbI
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

BoimonHaTe mpeoOpa3oBaHusi BBIpAKEHHUH, conaepKalux JorapuMel; ONEpHUpPOBATh
INOHATUAMU: JIOFapI/I(I)MI/I‘-IeCKOC YpaBHCHHUC W HCPABCHCTBO, PCIIaTb OCHOBHBLIC THIIBL
JOrapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts pemeHns npocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OHGpI/IpOBaTB MOHATHAMH: CUCTEMA JIMHEHHBIX ypaBHeHI/Iﬁ u eé pEemICHUC,; UCIIOJIB30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUUIS PELICHUS IPAKTUYECKUX 3a4a4.



HaxonuTe penieHus NpocTEUIINX CUCTEM U COBOKYIMHOCTEHM pallMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB.

MonenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISTh BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 3aJa4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rPadpuKu

OnepupoBaTh MOHSATUSMHU: TIEpUOAWYECKas (QYHKIUSA, MPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKH SKCTpeMyMma (YHKIHMH, HauOoJblllee W HAaUMEHbIlIee 3HaueHus (QyHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX IS Mcce0BaHus QyHKINH, 3a1aHHOM rpaduKom.

OnepupoBarh  MOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuueckoil u
TPUTOHOMETPHYSCKHUX (PYHKIMI; N300pakaTh MX HA KOOPJAMHATHOMN IJIOCKOCTH M UCIIOIB30BATh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW TMJIOCKOCTH TpaduKH JUHEHHBIX YpaBHEHUH W
MCIIOJIH30BATh WX JIJISl PEIICHUS CUCTEMbI JIUHEHHBIX YpaBHEHUH.

Hcnons3oBare rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH M3
JIPYTUX y4EOHBIX TUCIUILINH.

Hauyana maTemMaTnueckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIWS; MPOW3BOAHAS  (YHKIUH;
UCTIOJIB30BaTh T€OMETPUIECCKUNA U (PU3UUECKUI CMBICI MPOU3BOIHON IS peLICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIIEOBAHMS K TOCTPOEHUIO I'pauKOB.

Hcnonb30BaTh NPOM3BOAHYIO Il HAXOXKACHUS HAWIIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UATbHO-PKOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh MOHATHSMHU: MEPBOOOpa3Hasi W WHTErpaj; MOHUMATh T€OMETPUUYECKHI M
¢buznyecKkuil CMbICIT UHTErpaa.

Haxoauth mepBooOpa3Hble 3MeMeHTapHbIX (YHKIHH; BBIYUCIATH WUHTErpal Mo Gopmyne
Hrrotona—Jleitbuumna.

Pemats npukiagHble 3a1a4d, B TOM YHCIE COLMATBbHO-3KOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMHU MaTEMaTHYECKOI0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KomnuecTBo yacos
No o [MpakTiy
v alMEHOBAaHUE Pa3/IeJIOB U TEM IIPOrpPaMMBbl Beero KoHTponbH ccxite
bIe PabOTHI paGoTsI
1 MHoXecTBa pallMOHAIBHBIX U JEHCTBUTEIBHBIX 14 1 0
yucen. PanyonanbHble ypaBHEHNS M HEPABEHCTBA
5 Oynkiun u rpapuku. CTeneHs ¢ 1HeIbM 6 0 0
oKa3aresem
3 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 18 1 0
HppanmoHansHbie ypaBHEHHUS 1 HEPABEHCTBA
4 ®opmyiiel TpUuroHoMeTpun. Tpuronomerpuueckue 99 1 0
YpaBHEHMS
5 [TocmenoBaTeIbHOCTH U MPOTPECCHH 5 0 0
6 HOBTOPeHHe, 00o011eHne, cucTeMaTH3aIHs 3 1 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
11 KJIACC
KomnuecTBo gacos
Ne HanmenoBanue Hpaxruec
i pa3aesioB U TEM IPOTPAMMBI Beero KOHTpOIIBHBIE e
paboTs paGoTsI
CreneHp ¢ paliiOHAJILHBIM MTOKa3aTeNEM.
1 [TokazarenbHast pynkuus. [lokazarenabHbie 12 1 0
yYpaBHEHHsI 1 HEPAaBEHCTBA
5 Jlorapudmuueckas pynkuus. Jlorapupmuueckue 12 0 0
ypaBHEHUS U HEPaBEHCTBA
3 Tpuronomerpruyeckue GyHKIUU U UX rpauKH. 9 1 0
Tpuronomerpuveckrne HepaBeHCTBA
4 [IpousBonnas. [Ipumenenue npon3BoaHON 24 1 0
5 WHTerpan u ero npuMeHeHus 9 0 0
6 Cucrembl ypaBHEHUI 12 1 0
7 Harypanbnble u niensie yucna 6 0 0
8 E{(;}:P(I);I)eﬁne, 000011IeHHEe, CUCTEMATH3 IS 18 ) 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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