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MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «Ayredpa W Havyajla MAaTEMaTHYECKOTO aHATM3a»
0a3oBoro ypoBHs st oOyuatomuxcst 10 —12 kmaccoB paspaborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJAapTa CPEIHEro OOIIero oOpa3oBaHUs, C Yy4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIBABIIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHHIO, U
TpaaMIUil POCCHIICKOTO oOpazoBaHus. Peanmusamms mporpamMmbl  00€CIIEUYHMBAET OBJIAJEHUE
KJIFOYEBBIMH KOMIIETCHLMSIMH, COCTABIISIOMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HENPEPHIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JUYHOCTHOTO W IO3HABATEIHLHOTO Pa3BUTHUS
JTUYHOCTH 00YYarOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTH4eCKOTO aHAJIM3a» SBISETCS OJHUM U3 Hamboiee
3HAYUMBIX B MPOTrpamMMe CTapIIel MIKOJbI, MOCKOJbKY, C OJIHOM CTOPOHBI, OH OOecleynuBacT
MHCTPYMEHTAJbHYIO0 0a3y /s HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApPYrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YallluXCs Ha YpPOBHE,
HEO0OXOUMOM JUIsl OCBOEHMSI KypCOB MH(OPMATUKH, 0OIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH.
B pamkax naHHOro Kypca yJaliuecs: OBJIaJIeBal0T YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHIKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc anreOpsl 1 Hauan MaTeMaTUYeCKOro aHallM3a 3aKJIaJblBa€T OCHOBY Ui YCHEIIHOTO
OBJIAJICHUS 3aKOHAMH (U3WKH, XHMHH, OWOJIOTHH, TIIOHUMAHUS OCHOBHBIX TEHICHIIMU
HSKOHOMHUKH U OOIECTBEHHOW U3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIIb30BaTh MX B MOBCETHEBHOM XM3HH. B Toxe
BpeMs OBJIajieHHE aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU MATEMaTUYECKUMHU KOHCTPYKIMSIMH
pa3BUBaeT yMEHWE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPIKICHHUS,
UCIIONIb30BaTh 0000IIeHne U KOHKpETH3aluio, abcTparupoBaHWe U aHAJOTHI0, (OpMHUpPYET
KpPEaTHBHOE M KPUTHUECKOE MBIIUICHHE. B X0/e n3ydeHus anreOpsl U Hadall MaTeMaTU4eCcKOro
aHaJlM3a B CTapIIeH IIKOJIe ydalluecs IMOJYYaroT HOBBIM OMBIT pelleHus MPUKIATHBIX 3a7ad,
CaMOCTOSITEIFHOTO ~ TIOCTPOCHHUSI ~MaTEMAaTHYECKHX  MOJENEeW peaNbHBIX CUTyallMid |
UHTEPIIPETAIIMA  TIOJIYUEHHBIX pEIIeHUH, 3HAKOMSTCS C MpUMepaMd MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B TPUpPOJE, HayKe M B HMCKYCCTBE, C BBINAIONIMMHUCS MaTEMaTHYCCKHIMHU
OTKPBITUSIMU M UX aBTOPAMH.

Kypc obnamaeT 3HaYMTENBHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN peatn3yeTcs
KaK yepe3 y4eOHbI MaTepuan, CocoOCTBYIONMUN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS,
Tak ©W uepe3 crenupuky ydeOHOH JESITeNbHOCTH, TpeOyIoIel CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, TPOJODKUTETHHOW KOHIIGHTpAIlMM BHUMAHUST M  OTBETCTBEHHOCTH 3a
MIOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meronuku oOydeHus anreOpe M HayalaM MaTEMaTHUYECKOTO aHallM3a JIEKHT
JeSTSIIbHOCTHBIN TIPUHIIUT O0yUeHUSI.

Ctpykrypa Kypca «AnreOpa u Hadajla MaTEeMaTHUYECKOTO aHalu3a» BKIIOYAET
CIIEAYIOIHE COEPIKATEIbHO-METOIMUECKNe JTHHUN: «YUucina W BBIYKCICHU», «DYHKIUU WU
rpaduxu», «YpaBHEHUs U HEpaBEHCTBay», «Hadama MaTeMaTHUeCKOro aHanmn3ay, « MHOXKECTBa U
JoTHKa». Bce OCHOBHBIE CONEpPXKATEIhbHO-METOJANYCCKHE JMHUM HW3Yy4YalOTCsl Ha MPOTSDKEHUH
JBYX JIeT OOyueHHUs B CTapuiel IIKOJe, €CTeCTBEHHO JOMOJHAA APYr Jpyra U IOCTENEHHO
HACBINIAsCh HOBBIMU TEMaMHM | pa3jieiaMu. JIaHHBIN Kypc SBISETCS WHTETPATHBHBIM, TTOCKOJIBKY
oOpenuHsieT B cebe CoJep)KaHUE HECKOJBKUX MaTeMaTH4YecKuX JUCHUIUIMH: anredpa,
TPUTOHOMETPHS, MATEMaTHUECKUI aHAIN3, TEOPHs MHOXKECTB U Ap. [To Mepe Toro Kak ydarmecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MaTeMAaTUYECKUM allaparoM, y HHUX TOCIEeI0BATEIbHO
(dopMHpyeTcsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOZETh peaTbHOMH
CUTyalliu, NMPUMEHITh 3HAHUs, MOJyYeHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYEeCKOTO
aHaM3a», JUIS PEIICHUS CaMOCTOSITETbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadu, a
3aTeM WHTEPIPETUPOBATH MMOTYICHHBIN pe3yibTar.

CopepxarenpHo-MeTONMYeCKas  JIMHUA  «YUucna W BBIYMCICHUS»  3aBEpIIAET
dbopMUpOBaHUE HABBIKOB HCIOJIB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO B

2



OCHOBHOI mmiKkone. B crapiieil mkone ocoboe BHUMaHue yaemnseTcss (JOpMHPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOUAIONIUX B CE0s MCIOJIB30BAHHE PA3IUYHBIX (HOpPM 3amucu
JIEUCTBUTENILHOTO YHUCJa, YMEHHE pAIMOHAJILHO BBIMIOJHATH JACHUCTBUS C HHUMH, JelaTh
OPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHHM, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alHCAHHBIMH B CTaHIAPTHON Qopme,
MCII0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKEHUM.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» PEAIM3YETCS HA MPOTSHKEHHHM BCEro OOYYEHUs B
CTaplled WIKOJE, IOCKOJbKY B KaXJOM pas3feie MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIHUX 3aaa4. OOyJaromuecs OBIaeBaIOT PA3TMYHBIMA METOIaAMHU PEIICHUS IENIbIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [loimydeHHbIE YMEHHS UCIIOIB3YIOTCS MIPU UCCIECIOBAHUHU
GyHKIMI ¢ TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHE
HauOOJIBIINX U HAMMEHBIUX 3HaYeHU QyHKIMU. [laHHas comepikareiabHas TUHUS BKIIOYACT B
cebst Takke (GopMUPOBAHHWE YMEHHUH BBINONHATH pacu€Thl Mo (opmynamM, MpeodpazoBaHUs
LEJbIX, PAIllMOHAIIBHBIX, HPPANMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXEHHH, COJEp)KAIIMX CTerneHu U Jorapudmbl. brarogaps u3ydeHuro anredbpandeckoro
MaTtepuaia MPOUCXOIUT JajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM JACIYKTUBHBIX PACCYXACHHUM, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEM M 3aBUCUMOCTEHM B BHJIE PAaBEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHUs IPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CopepxarenbHo-MeTOAMYeCKasT TUHUS «DYHKIMHU U TpaUKU» TECHO MEperieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KakKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHus Marepuana. lV3ydeHue CTENEeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYCCKUX (PYHKIMNA, WX CBOWCTB M TpadHuKOB, HUCHOIb30BaHUE (DYHKIMNA st
pelieHus 3a1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB M PEallbHON J>KM3HH TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHHEeM ypaBHEHUN U HepaBeHCTB. Ipu sTom OobInoe
BHUMaHUe yensiercs (GOpMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMU  BEJIMYMHAMHU, WCCIIEIOBATh TOJYyYEeHHbIE (PYHKIUHU, CTPOUTh HX TpaduKH.
Marepuan »TOM coaepKaTelNbHOM JIMHUM HAlEJIEeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJISIIOIINX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B  pasnuyHoi  (dopwme:
aAHAIUTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O M  KOHKPETH3allWH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxarenpHas nuHus «Hadama MareMaTnyeckoro aHain3a MO3BOJISIET CYIECTBEHHO
pacIIMpHUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 33/1a4, JOCTYIHBIX 00yJaroIuMes, Y
KOTOPBIX TMOSIBIIAETCS BO3MOXHOCTh UCCIIEA0BATh U CTPOUTH rpaduku QYHKIIHHI, OMPeaesTh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH W YCKOpeHHs mporeccoB. JlaHHas coaepkaTeiabHasl JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHHMSI MaTeMaTHYECKUX MOJENEeH peallbHbIX CHUTYyalluld, HaXOXICHUS
HAWIYyYIIero PENIeHUs] B MNPHUKIATHBIX, B TOM YHCIE COLUUAIBHO-3KOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(GhOpMaTbHO-IOTHYECKOTO W KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUM pPaCIO3HABATh
MPOSIBIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecss y3HAIOT O
BBIJIAIONIUXCSl PE3ybTaTax, IMOJYYEHHBIX B XOJI€ PAa3BUTHs MATEMAaTHKHA KaK HAyKH, U HUX
aBTOpax.

ConepxarenbHO-MeTOIMYECKas JUHHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM MOCBSILIEHA
AJIEeMEHTaM TEOPUHU MHOKECTB. TeOopeTUKO-MHOXECTBEHHbIE MTPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJIbHOW MaTeMaTHUKU M TMPEIJIararoT HanboJjiee YHUBEPCATbHBIN S3bIK, 00HEAMHSIIONNN
BCE pa3lenbl MaTeMaTUKH M €€ MPUJIOKEHUM, OHM CBS3BIBAIOT pa3HbIE MaTeMAaTHYECKUE
JUCLUHUIIMHBL B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTb HIKOJIBHUKY ITOHUMATh



TEOPETHUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MAaTeMAaTHKW M HUCIOJIb30BaTh €ro s
BBIPAKEHHS] CBOMX MBICIIEH.

B kypce «AnreOpa u Hauaia MaTeMAaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTUYECKOT0 MOJECIMPOBAHUS, KOTOpPbIE MPU3BAHbI CPOPMUPOBATH HABBIKM MOCTPOCHUS
MOJIeJIe pealIbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO armapara ajareopsl u
MaTE€MaTU4YeCKOro aHajlin3a W MHTEpPIpEeTauuu IOJIYYEHHBIX pe3yiabTaToB. Takue 3agaHus
BIUICTEHbI B KaXJbId M3 pa3/IeIOB IMPOTrpaMMbl, MOCKOJIBKY BECh MaTepHall Kypca IIUPOKO
WCIIOJIB3YETCS JUIsl pELIeHUs] NPUKIaIHbIX 3a1a4. [Ipu penieHun peanbHbIX NPAKTUYECKUX 3a/1a4
ydamuecss — pa3BUBAIOT  HAOMIOAATENIbHOCTh,  YMEHHME  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCs, HMCHOJIb30BaTh aHAJOTUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOIeMy.
JestensHOCTh 1O (DOPMHPOBAHHWIO HABBIKOB PEHICHUS MPUKIAJHBIX 3a7a4 OPraHU3yeTcs B
Ipolecce U3y4eHHs BCceX TeM Kypca «Aredpa u Havajga MaTeMaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuebnom mnane OO Ha u3yueHue Kypca anredpbl U Hayall MaTeMaTHYEeCKOrO aHaIu3a
Ha 0a30BOM ypoBHE OTBOJUTCA 2 yaca B Heaenmto B 10 kiacce, 1 yac B Henmemto B 11 kiacce u 2
yaca B Heziento B 12 kiacce, Bcero 3a Tpu roja o0yuenusi — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIIACC

Yuciia ¥ BBIYHMCICHHSA

Panmonanbupie uncna. OOBIKHOBEHHbIE U JICCATUYHBIE JAPOOH, MPOLEHTHI, OCCKOHEUHBIC
nepuoguyeckue  apodu. Apudmernueckue omepauMM ¢ palUOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUH. Ilpumenenue apoOeil M TPOIEHTOB Il PELICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HAHUHU U PEaIbHOM JKU3HH.

JleiictBuTenpHble uucia. PalnMoHaNBbHBIE W UppaloOHaNbHBIE dYHcIa. ApudmeTnueckue
olrepauuu ¢ AeHCTBUTEIbHBIMU uuciamMu. [IpuOnukEHHble BBIYUCICHUS, IPAaBUIIa OKPYIJICHNUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp c¢ wenbiM mnokasateneMm. CraHgapTHas (opMa 3amucu  JeHCTBUTEIBHOIO YHCIA.
Hcnonb3oBanue moaxofismedl (GopMbl 3amucd  JCHCTBUTENBHBIX YHCEN JJISi  PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTerneHu. JeHcTBHs ¢ apu(METHUYECKUMHU KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyCc, KOCMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI'EHC
YKCJIOBOTO apryMeEHTA.

YpaBHeHHUs! M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPaA30BAHUS.

[IpeoOpazoBaHne TPUTOHOMETPUYECKUX  BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPUUYECKHE
bopMyIbL.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, peleHrne HepaBeHCTBa. MeTo 1 HHTEPBAJIOB.
Pemienne wmenbIx W IpOOHO-pAallMOHAIBHBIX  YpPaBHEHUH M HepaBeHCTB. PereHue
UPPALMOHAIBHBIX YpPAaBHEHUM W HEPAaBEHCTB. PellleHHe TPUIrOHOMETPUYECKUX YPaBHEHHM.
IIpuMeHeHHe ypaBHEHHMI W HEPAaBEHCTB K pELICHHUIO MaTeMaTHYeCKMX 3aJad U 3a4ad U3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DOyHKIUH U rpaduKu

@yHK1Ms, criocoos! 3aganus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.
OO6nactp ompeneneHUs U MHOXKECTBO 3HadeHuWM ¢yHkuuu. Hymm ¢ynkumu. IlpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE QYHKIUU.

CreneHHas (QyHKIMS C HATypalbHBIM M IIeJbIM MoKa3aTeneM. E€ coiicTa u rpaduk. CoiicTBa
U TpaduK KOpHs N-0Oi CTENEeHHU.

TpuronomeTrpudeckas OKpYKHOCTb, ONpeAETIeHUE TPUTOHOMETPUUYECKHX (DYHKIMHA YHCIOBOTO

apryMeHTa.

Hauana MaTeMaTH4eCKOI0 aHAJIN3Aa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aJJaHUS IIOCJIEJOBATEIILHOCTEH. MOHOTOHHBIE
MOCIIEJOBATEIILHOCTH.

Apudmernueckas 1 reomeTpudeckas mporpeccuu. beckoHeuHo yObIBaromasi reoMeTpuyeckas
nporpeccusi. Cymma OecKOHEUHO YObIBarollel reoMeTpuyeckoil mporpeccun. Dopmyna
CJIOKHBIX MPOLEHTOB. VCIIob30BaHNe MPOTPECCUN ISl PELICHHS] PEATIbHBIX 3a7a4 MPUKIIAHOTO
XapakTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omnepauMu HaJl MHokecTBaMu. Jluarpammbl Olinepa—Benna. IIpumenenune
TEOPETHUKO-MHOKECTBEHHOI'O anmapara JUisi OMMCaHUs peajbHbIX MPOLECCOB WU SIBICHUMW, NpHU
peLIeHUHN 3aj1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenne, Teopema, CICICTBUE, T0OKA3ATEIbCTBO.

11 KJIACC

Yucsia v BHIYMCIEHUS

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOKWCTBA CTEICHHU.
Jlorapudwm yucna. JlecaTuaHbIe M HATYpATbHBIC JIOTAPU(MBI.



YpaBHeHHUsS M HEpaBEHCTBA

[IpeoOpazoBanue BeIpaKEHUH, COIEPKAIINUX JTOTaPHUPMBI.

[TpeoOpa3zoBaHne BbIpaKEHUI, COEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKA3aTEIIEM.
IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

DOyHKUUM U rpadpuKu

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

[TokazarenbHas u torapudmMuueckas GyHKIIUU, X CBOHCTBA U Tpa(uKH.
Hcnons3oBanue rpadukoB GyHKIUHN A7 peUICHHs] YPaBHEHUN U TMHEWHBIX CUCTEM.
Hcnons3oBanue rpadukoB GYHKIHHA IS UCCIEIOBAHUS MPOIECCOB U 3aBHUCHMOCTEH, KOTOPHIE
BO3HUKAIOT MPU PELICHUU 3a]1a4 U3 IPYTUX YU4eOHBIX MPEAMETOB U peaabHON KU3HU.

12 KJIACC

Hayana maTreMaTH4ecKoOro aHajaim3a

HenpepriBable GpyHKIIME. MeTOI MHTEPBAJIOB /7Sl PELICHHS] HEPABEHCTB.

[TpousBonnas Gpynkiuu. ['eomeTprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHOM.

[TpousBoaubie dyeMeHTapHbIX (yHKIUNA. DOpMylnbl HAXOXKICHHS IMPOU3BOJHON CYMMBI,
NPOM3BEACHUS M YACTHOTO (hYHKIIHH.

[IpumeHneHre TPOU3BOAHONW K HCCIENOBAaHMIO (DYHKIMNH HAa MOHOTOHHOCTh U JKCTPEMYMBI.
Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUsT (DYHKIIMU Ha OTPE3Ke.

[IpuMeHeHrne MPOM3BOJHON JJI HAXOXKICHUS HAWIYYILIEro pEUIeHUs B MPUKIAIHBIX 337aydax,
JUTSL OTIPEIEJICHUS] CKOPOCTH IPOIEcca, 3alaHHOT0 (OPMYIIOH HiTH rpaduKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpait, ero reoMeTpudeckuii U PU3NIECKUil CMBICI. Beramciienne uHTErpaiga mo Qopmysme
Herorona—JleiiOHuma.

Cucrembl ypaBHeHU

CucreMbl IMHENHBIX ypaBHEHUN. PellleHne npuKiIaJHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a7a4 M 3a/1a4 U3
pa3IMyYHbIX 00JacTel HAYKHU U PeabHOM KU3HU.

DyHKIUHN U TPaPUKH

Oynkuus. [lepuonnyeckue Gpynkuuu. [IpomMexyTku MOHOTOHHOCTH (YHKIMHU. MakCUMyMBI U
MUHUMYMBI pyHKIIMA. Hanbosbiiiee 1 HanMeHbllee 3HaueHne (PYHKIIUN Ha TPOMEKYTKE.

Yucsia v BbIYUCICHUSA

Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YHUCEIL.



IHIJTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOTO mpeameTa «MaTemaTnkay JOKHO 00ecreuynBaTh JOCTH)KCHHUE Ha YPOBHE
cpenHero oOiero oOpa3oBaHUs CIEAYIOMIMX JIMYHOCTHBIX, METAlPeJIMETHBIX M MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIbTATDI JInuHOoCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbl Y4eOHOTO
npeamera «MareMaTukay XapakTepu3yrTcs:

['paxkyiaHckoe BocmHUTaHue: CHOPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3ULMK O0YYaIOIIErocs Kak
AKTUBHOTO Y  OTBETCTBEHHOIO WJIEHA POCCHUUCKOro oOOIIEeCTBa, MpEJACTaBICHUEM O
MaTeMaTHUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp
rpaXkJIaHCKoro oomiectBa (BBIOOPHI, OMPOCHl W Tp.), YMEHHEM B3aUMOJCHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTAaMH B COOTBETCTBHUHU € UX (PYHKUUAMU U HA3HAUCHHUEM.
[TaTproTHYeckoe BOCHUTaHKE: CPOPMUPOBAHHOCTHIO POCCUICKON TPaXkIaHCKON MICHTHYHOCTH,
YBaXXEHUS K MPOLUIOMY M HACTOSILIEMY POCCUUCKON MaTeMaTUKH, LIEHHOCTHBIM OTHOLUIEHUEM K
JOCTMKEHUSIM  POCCHMCKMX MAaTEMAaTUKOB MW POCCUUWCKOM MaTEMaTHYE€CKOW IIKOJIbI, K
MCIIOJIb30BAaHUIO ATUX JOCTHKCHUI B IPYTUX HAYKaxX, TEXHOJOTHUSX, chepax SKOHOMHUKH.
JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS: OCO3HAHUEM JTYXOBHBIX [IEHHOCTEH POCCUIICKOTO HApO/1a;
c(OpPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, OJTUYECKOTO TOBEJCHHS, CBSI3aHHOTO C
MPaKTUYECKUM TPUMEHEHUEM JOCTIKEHUM HAyKW M JEATEIbHOCTHIO YUEHOTO; OCO3HAHUEM
JUYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIETro.

DCTETUYECKOE BOCIUTAHME: OSCTETUYECKHM OTHOIICHMEM K MHpPY, BKJIIOYas ACTETUKY
MaTeMaTUYeCKUX  3aKOHOMEpPHOCTeH,  OOBEKTOB,  3ajad,  peUIeHHH,  pacCyKIeHU;
BOCITPUUMYHUBOCTBIO K MATEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

Dduznyeckoe Bocnutanue: chOPMUPOBAHHOCTHIO YMEHHS IPUMEHSITh MAaTEMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOr0 M Oe3omacHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO (3I0pOBOE MHUTaHUE, COAJaHCHUPOBAHHBIA PEKUM 3aHATUH U OTIbIXA, PEryisipHas
du3nUecKkass aKTUBHOCTH); (DU3UYECKOTO COBEPINIECHCTBOBAHMS, IPU 3aHATUSX CIOPTHUBHO-
03/I0POBUTENILHOM AESTEIBHOCTHIO.

TpynoBoe BocnuTaHue: TOTOBHOCTHIO K TPY/Y, OCO3HAHHEM LIEHHOCTH TPYIOTIO0US; HHTEPECOM
K pa3iuuHbIM cepam mpodeccHOHATbHON AESITeTbHOCTH, CBS3aHHBIM C MaTEMaTHKOM U e€
MPUWIOKEHUSMH, YMEHHMEM COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHBI; TOTOBHOCTBIO M  CIIOCOOHOCTBIO K
MaTeMaTU4ecKoMy OOpa3OBaHHI0 W CaMOOOpa30BaHMIO Ha TPOTSHKEHWHM BCEM IKU3HU;
FOTOBHOCTBIO K AaKTMBHOMY YYacTHIO B pEUIEHWH MPAaKTUYECKHX 3a/ad MaTeMaTU4eCKOu
HaIpaBJIECHHOCTH.

DKOJIOTHYECKOe BOCHUTaHHE: C(HOPMHUPOBAHHOCTHIO SKOJOTUYECKOW KYJIBTYPHI, TOHMMaHHUEM
BIIUSIHUSI COLIMAIBHO-DKOHOMHYECKUX TIPOILIECCOB HA COCTOSIHUE TPHUPOTHON M COIMAIbHON
CpeIbl, OCO3HAHHEM TJIO00ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOsieM; OpHeHTalued Ha
MPUMEHEHNE MaTEeMaTUYECKUX 3HAHWM JUIsl pelieHusl 3a7ad B OOJACTH OKPYKAIOIIEH Cpesbl,
MJIAHUPOBAHUS TOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IMOCIEACTBUM JJI OKPYKAIOIIEH Cpe/Ibl.
LleHHOCTH HAay4YHOTO TMO3HaHWS: C(HOPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH U OOIIECTBEHHOW TPAKTUKH, TMOHUMaHUEM
MaTeMaTUYeCKOW HAayKH Kak chepbl 4YeTOBEYECKOW eATEIbHOCTH, JTAaloB €€ pa3BUTHS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIMBUJIM3ALIMN; OBJIAJICHUEM SI3IKOM MaTeMaTUKU U MaTeMaTUYeCKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHWUS MHUPA; TOTOBHOCTHIO OCYIIECTBISATH TPOEKTHYIO U
MCCJIEI0BATENbCKYIO eI TENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl yuyeOHOro mpeameTra «MareMmaTukay
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU HO3HAGAM EIbHBIMU OeLiCTNEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusIMu.




1) Vuusepcanvuvie nosnasamensvhole oelicmaus,  obecneuugaiom  opmuposanue  6A306bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAOWe20 Mupa;,
npUMeHeHUe 102UHeCKUX, UCCAe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).
ba3oBbIe JJOrHYECKUE IEUCTBUS:

BBISBJISITH M XapaKT€PU30BaTh CYILIECTBEHHbIE MPU3HAKM MaTEMaTUYECKUX OOBEKTOB,
HNOHATUH, OTHOIIEHUH MEXAy MOHATHAMM; (DOPMYIUPOBATH OIPEECICHUS MOHATHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINU, OCHOBAHMS JJIsi 0000IIeHNS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOTO aHAIIN3A,;

BOCIIPHHUMATh, (OPMYIHUPOBATh W MPEoOpPa3OBHIBATH CYXKIEHHS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

BBISBIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpEUus B (pakrax,
JAHHBIX, HAOJIOACHUAX M YTBEPXKACHUAX; IMpeasaraTb KPUTEPUM JJsl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNlaTh BBIBOJBI C HCIHOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

HIPOBOJUTH CAMOCTOSITEIILHO JJOKAa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKACHUHN (IpsMBbIE U
OT MPOTHUBHOI0), BHICTPAUBATh aPTyMEHTALINIO, IPUBOJIUTE IPUMEPBI U KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpATh CcHoco0 pemeHus y4eOHOH 3ajgauu (CpaBHHBATH HECKOJBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOAALIMM ¢ y4E€TOM CaMOCTOSATENBHO BBIJEIEHHBIX
KpUTEPUEB).

bazoBblie HcclIeOBaATEIbCKUE ICUCTBUS:

HCIIOJIb30BaTh  BOIMPOCHl ~ KAaK  HMCCIIENIOBATEIbCKUM  WHCTPYMEHT  IO3HAHMS;
dbopMynupoBaTh BOIMPOCHL, (PUKCHpYIOIIME MPOTUBOpEUYUE, MpoOIeMy, yCTaHABIMBATH
HCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIUIO, MHCHHCE,
MPOBOJIUTh  CAMOCTOSATENIbHO CIUIAHMPOBAHHBIA 3KCHEPUMEHT, HCCIEJOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, SBJICHHS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBICHUSMH, MPOIIECCAMU;
CaMOCTOSITENIbHO (POPMYIHpOBaTh 00OOIIEHNS W BBIBOJIBI TTO PE3YJIbTaTaM MPOBEIEHHOTO
HAOIO/IEHUs, WCCIIEIOBaHMs, OIICHUBATh JOCTOBEPHOCTH MOIYYEHHBIX PE3YJIbTATOB,
BBLIBOJIOB M 00OOIIEHHU;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAK)KE BBIIBUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUAX

Pabora ¢ nadopmarmeii:

BBISBIIATH Ae(DUIUTHI MH(POPMAIUK, TaHHBIX, HEOOXOIUMBIX Ul OTBETA Ha BOIIPOC M JUIs
peuenus 3a1a4u;

BBIOMpaTh MHPOPMALIMI0O M3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UPOBaTh U HUHTEPIPETUPOBATh WHGOPMALMIO PA3NIUYHBIX BHUJIOB U (HopM
IIPE/ICTABIICHUS;

CTPYKTYpUpOBaTh  MH(pOpMaIMIO, TPEACTaBIATH €€ B  pa3auuHbIX  (opmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHMBAaTh HAA&KHOCTh HMH(POPMAIMM [0 CAMOCTOSITENIbHO CPOPMYIUPOBAHHBIM
KpUTEpUAM

2) VHusepcanvbHnble KOMMYHUKAMUBHbBLE OeliCmBusl, obecneuusaiom cpopmuposannocme
COYUANLHBIX HABBIKOG 00YUAIOUUXCSL

Oouienue:

BOCIIPHHUMATh U (OPMYITHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBHSMH M IEISIMU
OOIIeHus; sICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS MO XOAY PEUICHHS 3a/Ja4i, KOMMEHTHPOBAThH
MIOJIYYCHHBIH pe3yibTarT;

B XOJIe OOCYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI, TIPOOIEMBI,
pelaeMoii 3a/1a4u, BBICKA3bIBaTh WUJICH, HALICTICHHBIC HA MOWCK PEIICHUS; COTIOCTABISTh
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CBOM CYXKJICHUS C CY>KICHHUSIMU JIPYTrUX YIaCTHUKOB JUAIIOTa, OOHAPYKUBATh Pa3IMune U
CXOJCTBO TMO3UIMI; B KOPpeKTHOH Qopme (opmMyarpoBaTh pas3HOINIACUs, CBOU
BO3PAXKCHUS;

e MPEACTaBIATh PE3YNbTAThl PEIlEeHUs 3a7aud, SKCIEPUMEHTA, UCCIIEIOBAHUS, MPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3334 MPE3CHTALUN U
0COOCHHOCTEH ayJIUTOPHH.

CoTpyIHUYECTBO:

e [IOHUMAaTh U UCMOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaTbHOU pabOTHI PU
peleHny y4eOHbIX 3ajad; MPUHUMATh LIeJdb COBMECTHOW NESATEIbHOCTH, IIAHUPOBATH
OpraHM3aIl0 COBMECTHON paboThl, pachpenesaTh BHIbI paboOT, J10rOBapUBATHCH,
00CyX/1aTh MPOLIECC U PE3YNbTAT paboThl; 0000IIATh MHEHUS HECKOJIBKUX JIFOACH;

® y4yacTBOBaTh B IPYNNOBBIX (opmax padoThl (0OCYkIeHUs, 0OOMEH MHEHUM, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIIIOJIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JICHCTBHUS C
JIPYTMMH 4JIeHAMH KOMaH/Ibl; OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYAaCTHUKAMH B3aMMOJCHCTBUS

3) Vuueepcanvnoie pecynamusenvie oeticmaus, obecnewusarom  opmuposanue — CMblCLOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU

CamMoopranuzarus

COCTABIIATh IUJIAH, AQJNTOPUTM pEIIeHUS 3aJadd, BBIOMpATh CIIOCOO pEmeHHs C Yy4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTpOJIb:

e BIAJCTh HABBIKAMHU I[I03HABATEIbHOW pe(dIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUH W MBICIUTENBHBIX TPOLECCOB, HMX pPE3YJIbTAaTOB; BIAAETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOIIS IMpollecca M pe3ysibTaTa pEeUIeHHs MaTeMaTH4YecKOu
3a/1a49u;

e TMpEeABHAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPHU PEUICHUH 3a7aud, BHOCUTH
KOPPEKTHBBI B JIEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, MAHHBIX, HANJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIICHWBaTh COOTBETCTBHE pe3ysbTaTa MEIH H YCIOBHUSAM, OOBSCHATH NPUYHHEI
TOCTHIKEHUS WM HETOCTHKEHUS Pe3yabTaTOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI

OcBoenue ydeOHOro Kypca «Anrebpa W Hadajla MaTEMaTUYECKOro aHajiu3a» Ha YpPOBHE
cpeaHero oouiero oopa3zoBaHus JODKHO OOeceunBaTh JOCTHKEHHE CIETYIOLUINX MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yucsa v BbIYUCICHUSA

OnepupoBaTh TOHATHSAMU: pALUOHAIBHOE U JCWCTBUTENBHOE YHCIO, OOBIKHOBEHHAs U
NecATUYHass ApoOb, MPOIEHTHI. BEHIMONHATE apupMeTHYecKre ONepanuy C paroHATFHBIMU H
JNEHUCTBUTENBHBIME YMCIaMH. BBITONHATE MPHOIMKEHHBIE BBIYUCICHHUS, WCIONB3YS MpaBHIia
OKpYTJICHUS, JAeNaTh MPUKUAKY U OICHKY pe3yibTara BhIUUCIeHUH. OneprupoBaTh MOHSATHSIMHA:
CTETEHb C IIeNbIM IoKa3aTeseM; CTaHAapTHas (opmMa 3amucH JeHCTBUTEIBHOTO YHCIIa, KOPEHb
HATYpaJIbHOH CTEMEHH; MCIIOJIb30BaTh MOAXOSIIYIO ()OPMY 3aIMCH ACHCTBUTEIHHBIX YUCET IS
pellleHus] MPAKTUYECKUX 3a7ad U MpEeACTaBlIeHUs MaHHBIX. OnepupoBaTh MOHATHUSMU: CHHYC,
KOCHHYC M TaHT€HC IMPOW3BOJBHOTO YIJIa; WCIOJIB30BATh 3alMCh MPOW3BOJIEHOTO YIiia 4epe3
0o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIIUH.

YpaBHeHUsI M HEpaBEHCTBA

OnepupoBaTh MOHATUSAMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO; IIE€JI0€, pAI[MOHAIBHOE,
UpPpALMOHATIHOE YPaBHEHHME, HEPABEHCTBO; TPUTOHOMETPUYECKOE YypaBHEHHE. BbIMOIHATH
npeoOpa3oBaHUsl  TPUTOHOMETPUYECKMX  BBIPQKEHMH W pemarb TPUTOHOMETPUYECKHE
ypaBHEHUS. BBINOMHATH mpeoOpa3oBaHUs LETbIX, PALUOHAIBHBIX W HUPPALUOHAIBHBIX

9




BBIPQXEHUI U pelllaTh OCHOBHBIE THUIIbI LENBIX, PALIMOHAIBHBIX U UPPAllMOHAIBHBIX YPaBHEHUN
Y HEpaBEHCTB. [I[pUMEHATh ypaBHEHUs M HEPABEHCTBA NIl PELICHUS MATEMAaTHMYECKUX 3a]1a4 U
3a[a4 U3 Pa3IMUHBIX 00JacTell HayKH U PealbHOM KU3HH. MOJETUpoBaTh peajlbHbIC CUTYaAIHH
Ha SI3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3ajayu,
HCCIIEIOBATh MOCTPOSHHBIE MOJIENN C MCIIOJIb30BAHUEM arlapara ajareopsbl.

DOyHKIUM U rpapuKu

OnepupoBarh TOHATUAMHU: (DYHKIHS, CIOCOOBI 3amaHus (PYHKIHMH, OOJIACTh OIpEHCICHUS U
MHOKECTBO 3HaUCHUN (PYHKIUH, Ipauk QyHKIIMH, B3aUMHO oOpaTHble PpyHKIMU. OnepupoBarth
HNOHATUSAMH:  Y€THOCTh M HEYETHOCTh  (DyHKIMM, HYIHM  (QYHKUHAH, TPOMEKYTKH
3HaKoIocTosHCTBA. Mcnonb3oBathk rpaduku GyHKUUN 175 perieHuss ypaBHeHuH. CTpouTh U
quTaTh rpaduku TMHEHHON (YHKUINHU, KBAJAPATUIHON (PYHKIUH, CTETIEHHOW (DYHKIMH C IIETIBIM
nokazarenem. Vcnonb3oBath rpaduku GyHKIUN U1 UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEM
IPY PELICHNH 3aja4 U3 APYTUX y4eOHBIX MPEIMETOB U PEaTbHOM JKU3HU; BRIpaXKaTh (popMyraMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hauyana mareMaTn4yeckoro aHajimsa

OnepupoBaTh MNOHIATUSIMU: TOCIEAOBATEIbHOCTh, apU(PMETHUECKas ¢ TeoMeTpUuyYecKas
nporpeccud. OneprupoBaTh NOHATUAMU: OECKOHEYHO YObIBaIOIasi FTeOMETpUUECcKasl Iporpeccus,
CyMMa OECKOHEUHO YObIBaroOIIel reOMeTPHUECKON Mporpeccuu. 3a/1aBarh MOCIEI0BATeIbHOCTH
pasznuuHbIMU criocobamu. Vcnosab3oBaTh CBOMCTBA IOCIIENOBATEIBHOCTEH U IPOrPEeccHil Juis
pelIeHUs pealibHbIX 3a7a4 PUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaThb MOHATHSMHU: MHOXECTBO, OIEpallMd HaJ MHOXecTBaMU. Mcronb3oBath
TEOPETUKO-MHOKECTBEHHbIN amnmnapar Juisl ONHCAHUS pEalbHBIX IPOLIECCOB U SIBICHUM, MpH
pellleHnr 3aJady U3 JPYrux ydeOHbIX mpeameToB. OmnepupoBaTh MOHSATHSIMHU: OIpEAeTIcHHE,
TeopeMa, ClIeACTBHE, J0Ka3aTeIbCTBO.

11 KUIIACC

Yuciia v BbIYMCIIEHHSA

OnepupoBaTh NMOHATUSAMHU: HATypajbHOE, LEJIOE YUCIIO; MCIOJIB30BaTh MPU3HAKU JIEIMMOCTH
LEJbIX YHCeN, pa3joKEeHUe YKciia Ha MPOCThle MHOXKHUTENHU Ui pelieHus 3aaad. OnepupoBarhb
MOHATHEM: CTENEHb C palMOHAIBHBIM TOKa3zaresneM. OmnepupoBaTh MOHATHIAMHU: JOTapHpM
YHCIIa, IECATUYHBIEC U HATYypaJIbHbIE JOrapu(MBbI.

YpaBHeHHUs M HEPABEHCTBA

[TpuMeHsITh CBOMCTBA CTEMEHM JJs MPeoOpa3oBaHUs BBIPAKEHUM; ONEPUPOBATh MOHATUSAMHU:
II0KAa3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI T0KA3ATEIbHBIX YPaBHEHUI
U HEpaBEHCTB. BpIMONHATL mnpeoOpa3oBaHMsl BBIPAKEHUN, COJAEpKAIIMX JOorapudMsl;
ONEepUPOBATh TMOHATHSAMHU: JIOTapu(pMUUECKOe YPaBHEHHE U HEpPaBEHCTBO; peIllaTh OCHOBHBIE
TUIBI JIOTAapU(PMHUUECKUX YypaBHEHHM M HepaBeHCTB. HaxoauTh pelieHus NpocTeHIImX
TPUTOHOMETPUUECKUX HEPAaBEHCTB. ONepupoBaTh NOHATUSIMM: CUCTEMA JIMHENHBIX YpaBHEHUN U
e€ pellleHne; UCIoJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUN Ul pelIeHHs TPaKTUUYECKHUX 3a/1a4.
HaxomuTe pemeHuss NpoCcTEWIINX CHCTEM U COBOKYNHOCTEH pAllMOHAIBHBIX YPAaBHEHHH U
HepaBeHCTB. Mo/IeTMpoBaTh pealibHble CUTYalluu Ha SI3bIKE aireOpbl, COCTABISATH BbIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3aJ1a4M, UCCIEN0BATh IOCTPOECHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopbl.

DOyHKUUH U rpaduku

OnepupoBaTh  MOHATHSIMM: epuoaudeckas  (QyHKUMSA,  NPOMEXKYTKM  MOHOTOHHOCTHU
(GyHKLIUHU, TOUKH SKCTpeMyMa (DYHKIMHM, HauOoiblliee U HauMEHblee 3HaueHHs (YHKUUU Ha
MPOMEXKYTKE; HCIOJIb30BaTh HX JUIsl HUCCIeNOBaHMs (YHKUIUHU, 3aJaHHOW TpaduKoM.
OnepupoBatb HOHSTUSMU: rpaduKu MI0Ka3aTeIbHOM, JorapupmMuyecKon U
TPUTOHOMETPUUECKUX (PYHKUNN; N300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTH M UCIOJIB30BaTh
JUIS pelIeHUs] ypaBHEHUH M HepaBeHCTB. V300paxaTb Ha KOOPAMHATHOW IJIOCKOCTH Tpaduku
JUHEHHBIX ypaBHEHUN W MCIONb30BaThb UX [UIA PELICHUS CUCTEMBI JIMHEHHBIX YPaBHECHHU.
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Hcnonb3oBate rpaduku GyHKIMNA A MCCIEIOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH M3 IPYTUX
y4EOHBIX AUCLUIUINH.

12 KUIIACC

Havaja mareMaTH4eCKOro aHaJIu3a

OnepupoBaTh TMOHATUAMHU: HeNpepbIBHAS (DYHKIMS; TPOU3BOAHAS (DYHKIIMH; HCIIOIB30BaTh
FeOMETPUYECKUN | (PU3MYECKHI CMBICT INPOU3BOAHOM Juisl pemeHus 3agad. Haxogurts
IPOM3BOJIHBIC JJIEMEHTAPHBIX (YHKUUH, BBIYHCIATH IPOM3BOJHBIE CYMMBI, IMPOU3BEICHHUS,
yacTHOro (yHkuuil. Mcronp3oBaTh NPOU3BOAHYIO Ul HCCIEAOBAaHUS  (PYHKUMU Ha
MOHOTOHHOCTb U OJKCTPEMYMBI, IIPUMEHATb PE3YJIbTaThl HCCIEAOBAaHUSA K IIOCTPOCHUIO
rpa¢pukoB. Mcronp3oBaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIYULIEro peIieHus B
IPUKIAJHBIX, B TOM YHUCIIE COLIMAIbHO-3KOHOMMYECKUX, 3aj1adyax. OnepupoBaTh MOHATUSAMHU:
nepBooOpa3Hasi M HMHTErpai; MOHMMAaTh I'€OMETPUUYECKUH M (U3UYECKUH CMBICI HHTerpasa.
Haxomaute mnepBooOpa3Hble 3JEMEHTAapHBIX (YHKIMIA; BBIYMACIATH HMHTETpal 1o Qopmyie
Herorona—JleitOnumna. PemaTts npukiagHbie 3a1a4u, B TOM YUCIIE COLUATIbHO-3KOHOMUYECKOTO U
($u3NYECKOro XapakTepa, CpeCcTBaMi MaTEMaTUYECKOrO aHAIN3a.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTb NOHATUSIMU: CUCTEMA JIMHEWHBIX YpPaBHEHMM U €€ pelleHHe; HCIO0Ib30BaTh
CUCTEMY JIMHEHHBIX YPaBHEHMM /U1 pELIEHUs MpakTUdecKux 3anad. Haxoguts pemieHus
IIPOCTEUIINX CUCTEM M COBOKYIIHOCTEM pPAlMOHAIBHBIX YPAaBHEHHW W  HEPABEHCTB.
MogenupoBaTh peajbHble CUTYAllMM Ha SI3bIKE aJIreOpbl, COCTABIIATh BBIPAKEHUS, YPaBHEHMUS,
HEPaBEHCTBA U CHUCTEMBbI II0 YCIOBHIO 3a/add, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

Yuciia 1 BbIYUCICHUSA

OnepupoBaTh NOHATUAMH: HATYpajbHOE, LIEJIOE YUCIIO; UCIOJIb30BaTh IPHU3HAKU AEIUMOCTU
LIEJIBIX YHCEJI, PA3JI0KEHHUE YUCIIA HA IPOCTBIE MHOXKUTENHN JUUIS PEIICHHUS 3a/1a4.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosmmyecTBo yacoB
Ne HaunmenoBanue pa3zienoB u Tem
Kontponbenbie | IlpakTuyeckue
/o IPOrpaMMBI Bcero
paboThI paboThI
1 MHokecTBa palluOHAIBHBIX U
JeHCTBUTEILHBIX YUCEI.
14 1 2
PanmonaneHble ypaBHEHUS U
HEpaBEHCTBA
2 Oynaknuu 1 rpadgukn. CTeneHs ¢ 6 1 1
IEJIBIM TTOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N—0OM
crenenu. UppanronansHbie 18 1 2
yYpaBHEHHUS U HEPABEHCTBA
4 DOopMyIIbl TPUTOHOMETPHH. 29 1 1
TpuronomeTpuyeckue ypaBHEHHS
5 ITocnenoBaTeabHOCTH U IPOTPECCUU 5 1
6 [ToBTOpenwue, 0600mEeHNE, 3 1
CUCTEeMAaTH3alMsl 3HAaHHUH
OBLIEE KOJIMYECTBO YACOB I1O 68 5 7
ITPOI'PAMME
11 KJIACC
KonnyectBo yacoB
Ne HaumeHnoBaHue pa3zienoB U TeM
Konrtponbensle | IIpakTuueckue
n/m IIPOrpamMMBl Bcero
palboThI paboTHI
1 CreneHsb ¢ palmoOHAIBLHBIM
nokasaresneM. [loka3arenbHas
12 1 2
¢ynknus. [TokazarenbHble ypaBHEHHUS
U HEpaBEeHCTBA
2 Jlorapudmuueckas GyHKIUS.
Jlorapugmuueckue ypaBHEHUs U 12 1 2
HEpaBEHCTBA
3 Tpuronomerpuueckue GyHKIUH U UX
rpa¢uku. Tpuronomerpuueckue 9 1 1
HEpaBEHCTBA
4 [ToBTOpeHue, 06001IeHUE U 1
CHUCTEeMaTH3anus 3HAHUI
OBLIEE KOJIMYECTBO YACOB I1O0 34 3 5

[TPOTPAMME
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12 KUITIACC (C 2025-2026 YYEBHOT'OI'OJIA)

KommuectBo yacos

Ne HanmenoBanue pa3znenos u teM
Konrponbnsle | IIpakTuueckue
n/m IPOTrPaMMBI Bcero
paboThI paboThl
1 HpOI/ISBOl[HaiI. [Ipumenenune 24 1 2
IPOM3BOIHOM
2 WHTerpan u ero npuMeHeHus 9 1 1
3 CucTtembl ypaBHEHUHT 12 1 2
4 Harypasibnble 1 1iensle yucna 6 1
5 [ToBTOpenwue, 0600IIeHNE, 17 1 1
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 68 4 7

ITPOTPAMME
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