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1. TIOSICHUTEJIbHAS 3ATIIMCKA

Pabouass mporpamma ydeOHOTO Kypca «AnreOpa M Havala MAaTEMaTHYECKOTO aHaIH3a
6azoBoro ypoBHs misi oOydaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalbHOTO
rOCYJIapCTBEHHOTO 00pa30BaTEILHOIO CTAaHIAApPTa CPEeIHEero oOmiero oOpa3oBaHHs, C Y4ETOM
COBPEMCHHBIX MHPOBBIX TPEOOBaHUM, MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHIO, U
TpaMLUil pocCHiiCKOro oOpa3oBaHus. Peamuzainms nporpaMmbl OOECIICYMBACT OBJIAJICHUC
KIIFOYCBBIMU KOMIICTCHIUAMHU, COCTABJIAOIIUMMHU OCHOBY IJid CaAMOPA3BHUTHA W HCIPCPLIBHOI'O
00pa3oBaHusl, IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOIO Pa3BUTHUS
JMYHOCTU O0YYAIOIIAXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauaia MaTeMaTHYeCKOTO aHajKM3a» SBISETCS OJHUM U3 Haubolee
3HAYUMBIX B IPOTPaMME CTApIICH IIKOJIbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIeYHMBaCT
MHCTPYMEHTAJIbHYI0 0a3y JJis U3yYEHHUS! BCEX €CTECTBEHHO-HAYUYHBIX KyPCOB, a C Ipyroil CTOPOHBI,
dbopMHpyeT JIorHYeckoe M aOCTPAaKTHOE MBIINUICHHE YYallUXCsl Ha YpPOBHE, HEOOXOIUMOM s
OCBOCHHSI KYpPCOB MH(pOPMATHUKH, OOIICCTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B pamkax JaHHOTO
Kypca yJaiuecs OBJIa/ICBal0T YHHBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas (hOpMyJIHpyeT
CBOM JIOCTIDKEHUS B MAaTEMAaTUUYECKOU popme.

Kypc anreOpsl U Havaja MareMaTHYECKOTO aHAIM3a 3aKJIaJbIBacT OCHOBY Ui YCIICHIHOTO
OBJIAJICHUS 3aKOHAMH (DU3HMKH, XUMHH, OMOJIOTUHU, TIOHUMAHUSI OCHOBHBIX TCHJCHIIUH SKOHOMHKH U
OOIIECTBEHHO JKM3HH, TI03BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMITBIOTEPHBIX
TCXHOJIOTHAX, YBCPCHHO HCIIOJB30BATH HUX B HOBC@I[HCBHOﬁ )ku3Hu. B Toxke BpEMs OBJIAACHUC
a0CTpakTHBIMM M JIOTUYECKH CTPOTMMH MaTEMAaTHUYECKHMMH KOHCTPYKIMSIMH pa3BHBAeT YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD YTBEPKICHHUS, UCIIOJIb30BaTh 0000IIIEHUE U
KOHKPETH3aIuIo, a0CTparupoBaHUE W AHAJIOTHIO, (QOPMHUPYET KpPEaTHBHOE U KPUTHYECKOE
MbllIeHHe. B Xoxe u3yueHus anreOpbl M Hadajdl MaTeMaTHMYeCKOTro aHaiu3a B CTaplleil IiKoJe
ydalirecsi oJy4YaloT HOBBIM OMBIT pelIeHHs] MPUKIATHBIX 33[1a4, CAMOCTOATEIHHOTO MOCTPOSHUS
MaTEeMaTHYeCKUX MOJeNield peaJbHBIX CHUTyalldii M WHTEPIpETAllud TOMYyYEHHBIX peIICHHH,
3HAKOMITCA C IpUMEpaMU MAaTEMATUYCCKUX SaKOHOMepHOCTeﬁ B IMpUpoaec, HAYKC U B HCKYCCTBE, C
BBIJAIOIUMUCA MATEMATHYCCKUMU OTKPBITUAMHA U UX aBTOpPAMHU.

Kypc obmanaer 3HaYUTENbHBIM BOCIIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIM peann3yercs Kak
yepe3 y4eOHBI Marepuall, CrocoOCTBYIOUUI (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U
yepe3 crnenupuKky ydeOHOM AesTENHHOCTH, TPEOYIOIIEH CaMOCTOSTENBHOCTH, aKKypaTHOCTH,
HpOHOJ’DKHTCJ'IBHOfI KOHLOCHTpAllMX BHUMAaHUA 1 OTBETCTBCHHOCTH 34 HO.]'Iy‘—ICHHBIﬁ peE3yabTart.

B ocnoBe Meromuku oOyuyeHHs anreOpe W HadalaM MaTeMaTHYECKOTO aHalu3a JIEKHUT
NeSITebHOCTHBIN MPUHITUT O0yUYeHUSI.

CrpykTypa Kypca «Anrebpa W Hadajla MaTeMAaTHYECKOTO aHAIHM3a» BKIFOYACT CIEIYIOIIHNE
coJiep’KaTeIbHO-MeToANYeckue JMHUU: «Yucaa W BblUMCHeHUs», «DyHKIMH U Tpadukuy,
«YpaBHEHUS U HEepaBeHCTBa», «Hauana maTemMaTnueckoro ananmsa», « MHOXKECTBa U JOTHKay». Bece
OCHOBHBIE CO/IEPKATEITbHO-METOINYECKUE JINHUU U3YYAIOTCS Ha TIPOTSHKEHHUH JIBYX JIET O0yUYEHHS B
CTapHIeﬁ IIKOJIE, CCTCCTBCHHO AOIIOJHAA APYT APyra U MOCTCIICHHO HACBII[AACh HOBBIMU TEMAaMU U
pasznenamu. J[aHHBIA KypC SIBISIETCS MHTETPATUBHBIM, TTOCKOJIBKY OOBEAUHSET B ceOe COoIepKaHme
HECKOJIbKUX MAaTeMaTHYeCKHX IUCIHIUTUH: anrebpa, TPUTOHOMETPHUS, MATEeMaTHYECKUIl aHaIu3,
Teopuss MHOXecTB u JAp. [lo Mepe Toro kak ydamiuecs OBIaJeBalOT BcE Oonee MIUPOKUM
MaTeMaTHYECKUM ariiapaToM, y HUX TOCIIeI0BaTeIbHO (JOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE



CTPOUTh MAaTEMaTHUYECKYIO0 MOJIENb PEAIbHOM CUTyallud, IPUMEHATh 3HAHUS, IIOJy4YEHHBIE B Kypce
«AnreOpa M  Hayajla  MaTeMaTU4YeCcKOro  aHalu3a», I  PEIIEHUs  CaMOCTOSITENILHO
copMyIMpPOBaHHOW MaTeMaTHYECKON 3aauHl, a 3aTeM WHTEPIPETUPOBATh MOTYUYCHHBIH pe3yJsIbTar.

ConepxaTenbHO-MeTOANYECKas JTUHUSA «Yucia ¥ BBIYMCICHUS» 3aBepliaeT (popMHUpOBaHUE
HaBBIKOB MCIIOJIb30BaHMs JACHCTBUTENBHBIX YHMCEN, KOTOPOE ObUIO HA4aTO B OCHOBHOM mikoje. B
cTapiieil IKoie ocoboe BHUMaHME Yynensercs (OPMHUPOBAHHUIO TPOYHBIX BBIYHCIUTEIBHBIX
HAaBBIKOB, BKJIIOUAIOUINX B ce0s1 MCIOIB30BAHUE PA3TMUHBIX (OPM 3aIUCH ACHCTBUTEIHHOTO YNCIIA,
YMEHHE DPAlMOHAIBHO BBINOJIHATH JECHCTBUSA C HUMH, JEJIaTh NPUKHUIKY, OLICHHBATH PE3YJIbTAT.
OOyuaronyecss IOJy4arOT HABBIKM TNPUOIMKEHHBIX BBIYMCICHUH, BBINOJIHEHUS ACUCTBUI C
YHUCIaM{, 3alMCAHHBIMM B CTaHAAPTHOH (opMe, HCHOJIb30BAHUS MATEeMAaTHYECKUX KOHCTAHT,
OLICHUBAHHUSI YUCIIOBBIX BBIPAKECHUM.

JIuHus «YpaBHEHUs U HEPABEHCTBA» peallu3yeTcs Ha IPOTSHKEHUU BCEro 00yUueHUs B CTapIuei
LIKOJIE, ITOCKOJIBKY B Ka)KJIOM DPa3zeiie NMPOrpaMMbl NPEAYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX
3agad. OOydaromuecss OBJIQACBAIOT PA3IUYHBIMUA METOJIAMH PEIICHHS IEJIbIX, PAalUOHAIBHBIX,
MppaMOHATIBHBIX, TIOKA3aTENbHBIX, JOrapUPMHUYECKUX ¢ TPUTOHOMETPUYECKUX ypaBHEHHH,
HEpaBEHCTB M UX cucTeM. [loiyueHHbIE YMEHHsI MCIIOJIB3YIOTCS MPH HMCCIENOBAaHUU (YHKLUUH C
MIOMOILBIO IIPOM3BOJHOM, PEIICHUM NPUKIAJHBIX 3a/ad M 3aJlad Ha HaXOXKJICHHE HauOOJbIIUX U
HAaMMEHBIINX 3HaueHWi ¢GyHKuuu. JlaHHAs conepKaTenbHas JIMHUS BKIIOYAET B cels Takke
dbopmMHupoBaHHE YMEHHMH BBIIOMHATH pacd€Tel 1o (GopMmyiaM, TNpeoOpa3oBaHHs —IEIBIX,
palMOHAIbHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPDAKEHUM, a TaKK€ BBIPAXKCHUU,
coZiepKalMX CTelneHu u Jjorapudmbl. brarogaps wusyueHuro anreOpanyeckoro MaTepuaa
MPOUCXOIUT AaJbHEUIee Pa3BUTHE AITOPHUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHHUS yYalluXcs,
(bopMHUpYIOTCS HaBBIKA JIEAYKTUBHBIX pacCyXIeHHH, pabOTBl € CHMBOJIBHBIMH (OpMaMH,
NPEJCTAaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEl B BUJE PaBEHCTB M HEpaBEHCTB. AureOpa
npeiaraeT 3GQGeKTUBHbIE MHCTPYMEHTHI Ul pEIIeHUs] MPaKTUYECKUX M €CTeCTBEHHO-HAy4HBIX
3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeTOoIMYeCKass JUHUS «DYHKIMM M Tpa@UKU» TECHO INeperuieTaercs ¢
OPYTUMU JIMHUSMH Kypca, ITOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T MOCIEAOBATEIILHOCT U3yUYEHHUS
MaTtepuana. M3ydeHue cTeneHHOW, NMoKa3aTelbHOH, Jorapu(pMUUEecKO M TPUTOHOMETPUUYECKHX
GyHKIUH, WX CBOWCTB M IpadHKOB, HCIOJb30BaHWE (QYHKIMM [UIsl pelieHus 3aaad u3 APYTux
y4eOHBIX MPEIMETOB U PeaIbHOM KU3HU TECHO CBSI3aHO KAaK C MaTEMAaTUYECKUM aHaJIM30M, TaK U C
peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Gonblioe BHUMaHUE yJenseTcs: GOpMHPOBAHUIO
YMEHUS BbIpaXaTh (OPMyJIaMU 3aBHCHMOCTH MEXJy pa3IUYHbIMU BEJITUYMHAMH, HCCIEI0BATh
MOJIy4€HHbIE QYHKIIMH, CTPOUTH UX rpa@uku. Matepuan 3Toi cofepx aTeabHOM JIMHUN HAlleJIeH Ha
pa3BUTHE YMEHHWH M HABBIKOB, MO3BOJISIOIIMX BBIPAKATH 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuyHOi (opMme: aHaIMTUYECKOH, rpaduueckoi u cioBecHOil. Ero m3ydenme crnocoOcTByeT
Pa3sBUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOLIEHHI0O M KOHKPETH3alluH,
HCIIOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas ymHuA «Hawama mMaTeMaTHMYecKOro aHalM3a» IO3BOJIIET CYLIECTBEHHO
pacuMpuTh KPyr Kak MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a7ay, JOCTYIHBIX OO0y4aromuMmcs, y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEOBATh M CTPOUTH TpaduKu (QyHKIUH, ONpenensrTbs ux
HauOOoJbIIMEe U HaMMEHbIINE 3HAYEHUS, BBIUMCIATH IUIOMIAau (GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTH M YyCKOpeHHMs IpoueccoB. JlaHHas coxaepxaTenbHas JIMHUAA OTKPBIBAET HOBBIE
BO3MOJKHOCTH IIOCTPOCHHUS MAaTEMaTUYECKUX MOJEIEH pPEAIbHBIX CHUTYallu, HaxXOXICHUs
HaWJIy4dlllero peleHus B IPUKIAAHBIX, B TOM 4YHUCIE COLMAJIbHO-DKOHOMHUYECKHX, 3aJaydax.
3HAaKOMCTBO C OCHOBAMHM MAaTEMAaTHYECKOTO aHaju3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,



(OopMabHO-IOTMYECKOTO U KPEaTHMBHOTO MBIIUICHUS, (POPMUPOBAHMIO YMEHHIl pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTE€MaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOydaromuecss y3HAIOT O
BBLAAIOMUXCA pE3yJibTaTax, IOJYUYCHHBIX B XOAC PA3BUTHA MATCMATUKH KaK HAYKH, U UX aBTOpax.

CopnepxatenbHo-MeTOANYECKas JUHUS «MHOXecTBa M JIOTUKa» B OCHOBHOM IIOCBSILEHA
3JIEMEHTaM TEOPHUH MHOXECTB. TeOpeTHKO-MHO)KECTBEHHbIE MPEACTaBICHUS MPOHU3BIBAIOT BECH
KypC LIKOJbHOW MaTeMAaTUKU M MpeAaraloT Hanboiee YHUBEPCATbHBIHN S3bIK, 00BbETUHSIIOINN BCe
pasaciibl MaTCMAaTUKU U eé HpI/IHO)KeHI/If/'I, OHHU CBA3BIBAIOT PA3HBIC MATEMATUYCCKUC JUCHUIIJIMHBI B
ennHoe uenoe. IloaToMy BakHO JaThb BO3MOXKHOCTb UIKOJBHMKY IIOHUMaTh TEOPETHKO-
MHOYKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTHKH U HCIOJb30BATH €ro s BBIPAXKEHUS CBOMX
MBICJIEH.

B kypce «AnrebOpa M Hayajla MaTeMaTUYECKOIO aHAINM3a» IMPHCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUSA, KOTOpblE IPU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOCHUS
MoJiesiel pealbHbIX CUTYalMi, UCCIEIOBAaHUS 3TUX MOZEIECH C MOMOUIbIO ammapara aiareOpbl U
MAaTEMaTUYCCKOI O aHajin3a U UHTCPIPETAINHU IMOJTYUYCHHBIX PE3YJIbTATOB. Takue 3aJaHus BIIJICTCHBI
B Kbl M3 Pa3esioB MPOrpaMMBbI, TOCKOJIBKY BECh MaTepHall Kypca IITMPOKO MCTIONb3YEeTCs IS
peleHust MPUKIAJHbIX 3a1a4. [lpu pemennn peaabHbIX MPAKTUYECKHUX 3ajay yJallluecsl pa3BUBAIOT
HaOII0AaTeNbHOCTh, YMEHHE HaXOAMTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BATh
aHAJIOTHIO0, 00001IaTh U KOHKPETU3UPOBATH MpodiiemMy. JlesaTensHoCTh o OPMUPOBAHHIO HABBIKOB
pellieHns MPUKIAJHbIX 3aJad OpraHu3yeTcsl B MpOILEcce M3Y4YEHMsI BCeX TeM Kypca «AnreOpa u
Hayaja MaTeMaTHYeCKOro aHaINU3ay.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIJIAHE

B yueOHOM maHe Ha M3yuyeHHE Kypca anreOpbl U Hadall MaTeMaTHYECKOTO aHalln3a Ha 0a30BOM
ypOBHE OTBOAUTCS 2 yaca B Hezento B 10 kiacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a Ba roja
oOyuenust — 170 gacos.

2. COJEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYHCICHUSA

Parmmonanbhbele yucna. OOBIKHOBEHHBIE M JECATHYHBIE JIPOOM, MPOLEHTHI, OECKOHEUYHBIE
nepuoandeckue qpoou. ApudmeTnyeckre onepauy ¢ pallMoHaAIbHBIMU YUCIIaMU, IPeoOpa3oBaHus
YHCIIOBBIX BbIpakeHuM. [Ipumenenue apoOelt M MPOLEHTOB I PELICHUs MPUKIAJHBIX 3a7a4d U3
Pa3IMYHBIX OTPACIIEH 3HAHUM U peaIbHOM KU3HU.

JlelicTBUTenbHBIE uHcha. PanyoHanbHble M UppalMoOHalbHBIE YHcha. ApudmMerrnueckue
orepanuy c JeHCTBUTENbHBIMU unciaaMu. [IpuOnmkEHHbIE BBIYMCIECHUS, NpPaBHJIa OKPYIJIEHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenb ¢ nenbIM mnokaszareneM. CraHmapTHas (opma 3amucu JIeWCTBUTENBHOIO 4YHCHA.
Hcnonp3oBanue noaxoasmieid GopMel 3anucu ASHCTBUTENbHBIX YUCEN ISl PELICHUs TPAKTHYECKUX
3a/1a4 ¥ IPEICTABIICHUS IaHHBIX.

Apudmernueckuili KOpeHb HaTypajbHOU creneHu. [leficTBus ¢ apudmMeTnyecKkuMu KOpHIMHU
HaTypaJIbHOU CTEIICHHU.

CuHyC, KOCMHYC M TAaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHTEHC
YHCIIOBOTO apryMEHTa.



YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUSI.

[IpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
hopmyJbL.

VYpaBHeHuUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo 1 HHTEpBAJIOB.

Pemrenue nemnpix U ApoOHO-pAIMOHANBHBIX YPABHEHUH U HEPAaBEHCTB.

Pemrenne nppanoHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUMN.

[IpuMeHeHne ypaBHEHUI W HEPABEHCTB K PEUICHUI0O MATEMATHYECKUX 3aJad W 3aJad M3
pa3nuYHBIX 001acTe HAYKH U PEATbHOM KU3HH.

DOYyHKUMH U TPaPUKH

Oynkus, crocoObl 3ananus Gyakmuu. ['paduk GyHkiuu. Bzaumuo oopatHbie GyHKIHH.

Ob6nacTh ompeneleHuss U MHOXKECTBO 3HadeHHH ¢yHKuumu. Hynu Qynkumm. IIpomexyTku
3HAKOINOCTOAHCTBA. YETHBIE 1 HEUETHBIE PYHKIUH.

CrenenHass (yHKIUS C HaTypalbHBIM M IeNbIM TOKaszareneM. EE cBoiictBa m Tpaduk.
CaoiicTBa 1 rpauK KOpHSI N-OW CTENECHH.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEIETICHUE TPUTOHOMETPUIECKUX (PYHKIIMI YHCIOBOTO

apryMeHTa.

Hayana MaTeMaTH4€CKOI0 aHAIN3A

[locnenoBarenbHOCTH,  CIIOCOOBI  3ajaHMsl — HocienoBarenbHOCTE.  MOHOTOHHBIE
[0CJIeI0BATEIbHOCTH.

Apudmerndeckas 1 reOMETpHUUECKas IPOrpeccHy. beCKOHEYHO yOBIBAIOIIAs TEOMETPHUECKAs
nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOi mporpeccuu. Gopmysa CI0KHBIX
IIpOLEHTOB. M cIIosIb30BaHNEe IPOrPECCUU ISl PELIEHMSI PEAJIBHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHosecTBO, omepauuu Haja MHoxecTBamu. Jlmarpammsl Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O afmapara g ONHCAHMsI PEeaJbHBIX IPOLIECCOB M SIBICHUH, NpU
pelIeHNH 3a]a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

Omnpenenenne, Teopema, CIeICTBUE, 10KAa3aTEILCTBO.

11 KJIACC

Yucaa 1 BLIYUCTIEHUS

Harypanbensle n nensie yncina. [Ipu3Haky JeMMOCTH HEIbIX YHCElL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEICHH.

Jlorapudwm ymcna. JlecaiTHYHBIE U HATypaJIbHBIE JIOTAPUDMBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXeHHH, coepKaluX Jorapu@mel.

[IpeobOpazoBanme BeIpaXKEHUH, COIEPKAIIMX CTEMEHN C PAIIMOHAILHBIM TTOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHblE ypaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHsI 1 HEpABEHCTBA.

CucreMbl JNHHEHWHBIX YypaBHEHUU. PemeHune NpUKIAAHBIX 3a7ad C MOMONIBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUN.

Cuctembl U COBOKYITHOCTH PallUOHATIBHBIX YPABHEHUN U HEPABEHCTB.



IIpuMeHeHMe ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEeMaTHUECKUX 3a/1a4 M 3a1a4
U3 PA3IMYHBIX 00JIACTEeH HAYKU U peaJIbHON KHU3HH.

DOYyHKUMH U TPaPUKH

Oynkuus. [lepuonnueckue Gynkiuu. [IpomexxyTkn MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1
MUHUMYMBbI QyHKIMU. Hanbonbee 1 HauMeHbllee 3HaueHne (QyHKIMHU Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rPaUKH.

[TokazarenbHast u norapudmuyeckas GyHKIHH, UX CBOUCTBA U TPapHKH.

Hcnonb3oBanue rpagukoB GyHKIMN A7 pelIeHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GYHKUMHN Ul HCCIIEI0BAaHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOPBIE
BO3HUKAIOT MPH PEILICHUH 33]a4 U3 APYTHX YUEOHBIX IPEIMETOB M PeabHON KHU3HU.

Hayana MmaTeMaTH4eCKOro aHaIN3a

HenpepsiBHble pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

IIpousBonnas ¢pynkuuu. ['eomerprueckuii u Gpu3nIeCKUil CMBICI TPOU3BOIHOM.

[IpousBoaHbie 3MeMeHTApHBIX (QyHKIUH. DOpMyJbl HAXOXKICHHUS IPOU3BOJAHON CYMMBI,
MIPOU3BEICHUS M YaCTHOTO (DYHKITHIA.

[IpuMeHeHre TPOM3BOIHON K HCCIEIOBaHHUIO (DYHKIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenue HauOoJIbIIero 1 HAMMEHbLIETo 3HaYeHUsl YHKIUU Ha OTPE3Ke.

[TpumeHeHne MPON3BOIHON [T HAXOXKICHHUS HAWITYUIIETO PEIICHHs B IPUKIATHBIX 3a/1a4ax,
IUIsL OTIPEICJIEHUS] CKOPOCTH TPOoIlecca, 3alaHHOTO (OPMYIIOH HITH rpauKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTterpan, ero reomerpuueckuil 1 pusnueckuii cmpici. Berancnenue uarerpaia no gopmyie
Hprorona—IJleitOnuna.

3. INTAHUPYEMBIE PE3YJIbTATbI

OcBoenue yueOHoro npenmMera «MareMaTuka» JOHKHO 00ecrieuynBaTh JOCTUKEHNE Ha YPOBHE
CpeqHero oomero o0pa3oBaHUS CIEAYIOIIHUX JUYHOCTHBIX, METANpPEAMETHBIX M IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS MpPOrpaMMbl y4eOHOTO mpeameTa «MaTemaTukay
XapaKkTepU3yIOTCS:

I'paxxnanckoe BocIiuTaHueE:

c(hOPMHUPOBAHHOCTBIO  TPAXKJAHCKOM  TMO3UIIMK  OOYydYaromIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOTO OOIIEecTBa, MPEACTABICHHEM O MaTEMaTHYECKUX OCHOBAX
(GYHKITMOHUPOBAHMS PA3JIMYHBIX CTPYKTYP, ABICHHMA, TPOIEAYP TPAKIAHCKOTO 001IeCTBa (BEIOOPHI,
OTIPOCHI U TIP.), YMEHHUEM B3aUMOJICHCTBOBAThH C COIMATLHBIMU MHCTUTYTaMU B COOTBETCTBHH C MX
(GYyHKIMSIMU 1 HA3HAYCHUEM.

[TarpuoTnueckoe BoCIUTaHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHCKON Tpa)TaHCKOW MACHTHYHOCTH, YBAXKCHHS K MPOILIOMY U
HACTOSIIEMY POCCHIICKOM MaTE€MAaTHKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSM POCCHUCKHX
MAaTeMaTUKOB U POCCHUHCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJIb30BAaHUIO 3TUX JIOCTHKECHUN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHS:



OCO3HAaHHMEM JYyXOBHBIX IIEHHOCTEHl  poccuiickoro Hapona; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IOBEACHUS, CBA3aHHOTO C TMPAKTHYECKUM IMPUMEHEHHEM
JIOCTIDKEHUH HAyKd M JIeATENIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJAJa B IOCTPOCHUE
YCTOWYMBOTO OYyIyIIEro.

DcTeTnuecKkoe BOCIUTaHUE:

ACTETUYECKUM OTHOILICHUEM K MUY, BKIIIOYAst SCTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3aja4, PEUICHUH, PACCYXIEHUH; BOCIPHUUMYHBOCTHI0 K MaTEMAaTHYECKHM AacCIEKTam
Pa3IMYHbIX BUJOB UCKYCCTBA.

Ouznyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTEMAaTHUECKUE 3HAHUS B MHTEPECAX 3I0POBOTO
6e30macHOro 00pasa KU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 370POBBIO (37I0pPOBOE MUTAHHE,
cOamaHCHUpPOBAaHHBIN PEXKUM 3aHITUN U OTJBIXA, PEryJigpHas Gpusnveckast akTUBHOCTb); (PU3UUECKOTO
COBEpIICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESATEILHOCTHIO.

TpynoBoe BocliuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYI0IO0HS; HHTEPECOM K Pa3InIHBIM chepam
npoecCHOHANBbHON AEATeTbHOCTH, CBA3aHHBIM C MAaTEMaTUKON W €€ MPUIOKEHHUSIMH, YMEHUEM
COBEpIIATh OCO3HAHHBIN BBIOOP Oyayiiei nmpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE
TJTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MATEMaTHIECKOMY OOPa30BaHMIO U CAMOOOpPA30BaHUIO HA
MPOTSDKEHUH BCEW KU3HH, TOTOBHOCTHIO K aKTUBHOMY YYAaCTHIO B PEIICHUM MPAKTUYECKHUX 3a7ad
MaTeMaTHYeCKON HampaBIeHHOCTH.

DKOJIOTHYECKOe BOCIIUTAHUE:

C(OPMHPOBAHHOCTHIO JKOJIOTUYECKOH KYJIBTYpHl, TOHUMAHHEM BIHMSHHUA COIMAJIBHO-
HSKOHOMHYECKUX TPOLECCOB HA COCTOSIHHE IPHPOJHOW W COLMAIBHOM Cpeibl, OCO3HAHHUEM
rI100aTBFHOTO XapakTepa KOJIOTUYECKUX MpoOieM; OpUeHTaIell Ha TPUMEHEHNEe MaTeMaTHUYeCKUX
3HAHUU AJIS pelIeHHs 3a7a4 B 00JIaCTH OKpYKaroIIel cpebl, MIaHUPOBAHUS MMOCTYIKOB U OIEHKU
UX BO3MOKHBIX MTOCIIEICTBUH [T OKPY>KAIOIICH CPebl.

LleHHOCTH HAyYHOTO TIO3HAHUS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKHU 1 0OIIECTBEHHON MPAKTHKH, MOHUMaHUEM MaTeMaTUYECKO HayKu Kak c(hephl YeToBeUeCKOn
JESITeTbHOCTH, STAINOB €€ Pa3BUTHS U 3HAYMMOCTH JUTSI Pa3BUTHS IUBUIIN3AIINH; OBJIQJICHUEM SI36IKOM
MaTeMaTHUKH M MaTeMaTH4YeCKOH KyJbTYpOHl KaK CpEeICTBOM MO3HAHUS MHPA; TOTOBHOCTBHIO
OCYIIECTBIATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JAESTeIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO mpeamera «MaTemaTukay
XapaKTePU3YIOTCSI  OBJIQJICHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHLIMU  OCliCMEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU — pe2yIsimUHbLMU
oelicmseusmu.

1) Vuusepcanvhvie nosnasamenvhvle Oelicmsusi, obecneuusarom Gopmuposanue OA306bix
KOCHUMUBHBIX NPOYecco8 00y4aouuxcs (0ceoeHue memooo8 HO3HAHUSL OKPYHCarowe20 Mupd,
npUMeHeHUe T02UYeCKUX, UCCIed08AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayueti).

Bba3oBrie Jormueckue aeiicTBUS:

® BBISBIIATH M XapaKTEPU30BaTh CYNICCTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB,

MOHATUH, OTHOWICHWH MEKIY TMOHATHAME, (OPMYIHPOBATH OIPEACIICHUS TTOHITHI;



yCTaHaBJIMBATh CYLIECTBEHHBIN IPU3HAK KIACCU(UKALMU, OCHOBAHUS JUIsl 0000LIEHUS U
CpPaBHEHHUs, KpUTEPUN ITPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (POpPMYyJIMpOBaTh M MpPeoOpa3OBHIBATH CYXKACHUSA: YTBEPAUTEIBHBIC H
OTpHULATENbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBJIATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOpEUMs B (akTax,
JAHHBIX, HAONIONCHHUAX M YTBEPXKICHMAX; TMpeajaraTb KpPUTEPUU JUIS BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

Jief1aTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3AKJIIOYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTh CaMOCTOSATENBHO JI0KA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKJICHUM (IpsMble U
OT MPOTUBHOI'0), BBICTPAUBATh apryMEHTALMIO, IPUBOAUTE IIPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJCHHUS U BHIBOJIBI,

BBIOMpATH cr1oco0 penieHus yueOHoi 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BBIOMPATh HanOOJIee MOIXOAAIINHI ¢ YYETOM CaMOCTOSITEIHHO BBIZICIICHHBIX KPUTEPHEB).

bazoBrie ncciaenoBaTeaIbCKUE ACHCTBUS .

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT NO3HaHUs; (OpMYINPOBAThH
BOIPOCHI, GUKCHUPYIOIINE TIPOTHBOPEUHE, TIPOOJIEMY, YCTAaHABIIUBATh HICKOMOE M JTAHHOE,
(dhopMUPOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEJILHO ~ CIIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIEJOBaHUE 10
YCTaHOBJCHHIO OCOOEHHOCTEW MaTeMaTHMYeCKOro oOOBEeKTa, SIBICHUA, Ipolecca,
BBISIBIICHUIO 3aBHCUMOCTEN MEXTy OOBEKTaMH, SBICHHUSIMU, IIPOILIECCAMU;
CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIICHUS M BBIBOJBI 110 PE3YJIbTaTaM IMPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTH TOJYYEHHBIX pPE3yJIbTaTOB,
BBLIBOJIOB M O0OOIIIEHUN;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKKE BBIIBUTaTh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ unpopmanueii:

BBISIBJIAT Je(UINTHI MH(OPMAIMH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOIPOC M JJIs
pellIeHns 3a/1a4y;

BbIOMpaTh MHGOPMALMIO M3 HMCTOYHUKOB pa3IMYHBIX THUIOB, AaHAJIU3UPOBATb,
CHCTEMaTU3HpPOBaTh W HMHTEPNPETUPOBATH HH(POPMALMIO PA3JIMYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHMUS;

CTPYKTypuUpOBaTh  HH(OpMalMIO, NpPEACTaBIsATh €€ B  pa3IMuHbIX  (opmax,
WJUTIOCTPUPOBATH I'pauuecKH;

OLICHMBAaTh HAAEKHOCTh HWH(POPMALMU 1O CAMOCTOATEIbHO C(HOPMYIHPOBAHHBIM
KpPUTEPUAM.

2) Vhusepcanrvnvle KomMMyHukamuemnwle Oelicmeus, 00ecnedusarom CcoopmuposanHocms
COYUATILHBIX HABLIKOG 0OYYAIOUUXCAL.
O0menue:

BOCIPUHUMATh U (POPMYJIHPOBATH CYKIEHUS B COOTBETCTBUU C YCJIOBHUSIMH M IIENISMU
oO1IeHHUSI; ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX
TEKCTax, /1aBaTh IMOSICHEHMsSI 1O XOJY peIllIeHus 3aJaud, KOMMEHTHUPOBATh MOJyUYEHHBIH
pe3yJbTar;

B X0/ie 00CYXJIeHHsI 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOM TEMbl, MPOOIEMBI,
pemaeMoil 3aJaun, BBICKA3bIBaTh MU, HALIEJICHHBIE HA MOMCK PEIICHUS; COIOCTABIATH



CBOM CYXKICHHUSI C CYKIECHUSMU IPYTHX YYaCTHUKOB JIMajora, oOHapyXUBaTh pa3inyuue u
CXOJICTBO TIO3UIMI; B KOPPEKTHOH ¢opme QOopMyIHpoBaTh pPA3HOITACHS, CBOH
BO3paKECHUS;

MIPEJICTaBIATh PE3yJbTaThl PELICHUS 3aJlauM, SKCIIEPUMEHTa, HMCCIENIOBaHUS, MPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (OopMaT BBICTYIUICHHS C Y4€TOM 3ajad MpPE3eHTAluu U
0COOCHHOCTEH ayAUTOPHH.

CoTpyIHUYECTBO:

MOHMMATh M HUCHOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBbHOW pabOTHI MpU
pemieHnH y4eOHBIX 3aJad; MPUHUMATH LIE€Jb COBMECTHOH NESTEeIbHOCTH, IUIAHHPOBATH
OpraHM3alMI0 COBMECTHOW paboThl, paclpenensTh BHAbI padOT, AOroBapuBaThC,
00CYX/1aTh MPOLIECC U PE3YNIBTAT paOdOTHI; 0000IIATh MHEHUS! HECKOJIbKUX JIFOICH;
y4acTBOBaTh B I'PYMIIOBBIX (opMax padoThl (0OCYKIeHUs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMbD» U UHBIC); BBIOJIHATH CBOIO YacTh paOOThl U KOOPAMHUPOBATH CBOU JCHCTBUS C
JAPYTUMH YICHAMH KOMaHJIbI, OICHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMNA MPOIYKT IO
KPUTEPHIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

3) Vuueepcanvhnvie pecynamuensie Oeticmeus, obecnequsaiom Gopmuposanue cMulCI08bIX
VCMAHOBOK U HCUZHEHHBIX HABBIKOG TUUHOCTU.
CamMoopranuzanus:

COCTaBIISITh IUIAH, aJNTOPUTM PEIICHUS 3a/Ja4d, BBIOUPATH CIOCOO pEHICHUS C y4ETOM
MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH M KOPPEKTHPOBATH
BapHaHTHI PEUICHHUH ¢ yu€TOM HOBOM MH(DOpMALIHH.

CaMOKOHTpPOJIb:

BJIQJICTh HABBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHMS COBEPUIAEMBIX ICHCTBUI
U MBICIUTENIBHBIX TPOLECCOB, MX PpEe3yJIbTAaTOB; BJIaJeTh CIOCOOAMHU CaMONPOBEPKHU,
CaMOKOHTPOJIS MpoIiecca U pe3yiibTaTa pelleHns MaTeMaTUYeCcKOH 3a1auu;

MpPEeBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IpPH PEIICHHWU 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HallJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LU U YCIOBUAM, OOBSICHATH MPUUUHBI JJOCTHXKEHUS
WIA HEIOCTHXEHUS pPEe3ylbTaTOB JEATEIbHOCTH, HAXOIUTh OIMIMOKY, IaBaTh OLIEHKY
PUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJbTATDBI

OcBoeHne y4eOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOrO aHaln3a» Ha YpOBHE
cpenHero oOmmiero oOpa3oBaHUs JOJDKHO O0ECTeunBaTh JOCTHKEHHUE CIEAYIONIMX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yucia ¥ BBIYMCTICHHUSA

OnepupoBarh TOHITUSIMU: PANUOHAILHOE W JIEHCTBUTENBHOE YHUCIO, OOBIKHOBEHHAs W
necsiTuuHast ApoOb, TPOIEHTHI.

BrimonasaTe apudMeTnueckrue onepani ¢ palioHATBHBIME U IEHCTBUTEIIbHBIMU YHCIIAMH.

BrimonHsaTs npuOMmmKkEHHBIC BRIYUCIICHHUS, UCIIONB3YS ITpaBUjIa OKPYTIEHUS, 1e1aTh TPUKUIKY

U OLICHKY PE3YJIbTaTa BHIYUCICHUM.



OnepupoBaTh MOHATUSIMHU: CTEMEHb C LIEJIBIM IOKa3aTejaeM; CTaHIapTHas (opma 3amucu
JCWCTBUTENIFHOTO YHCJA, KOPEHb HATYypaJIbHOW CTENEHHW; HCIIOJIb30BaTh IMOAXOIAIIYI0 (GopMy
3aMKCU JEMCTBUTEIBHBIX YNCEIN JUIsl PEIICHUS IPAKTUUECKUX 3aa4 U IPEICTABICHUS JaHHbIX.

OnepupoBarh MOHATUSAMU: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO YIJIA; UCIOJb30BaTh
3aMuch MPOU3BOJIBHOTO yIiia uepe3 00paTHble TPUTOHOMETPHYECKHE (DYHKIIUU.

YpaBHeHusI H HEPaBEeHCTBA

OnepupoBaTh NOHATUAMM: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJIOE, PALMOHAJIBHOE,
MPPALMOHATIEHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BrinonnsaTe npeoOpa3oBaHus  TPUTOHOMETPUUECKUX BBIPAKEHUU U peuarb
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BrimonHaTe mpeoOpa3oBaHusl LENbIX, PAMOHAIBHBIX W HMPPALMOHAIBHBIX BBIPAKEHUH |
peniaTb OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS W HEPABEHCTBA [UIsl PELICHUS MATEeMAaTHMYECKUX 3aJad W 3a7a4 u3
pa3nuYHBIX 001aCTe HAYKH U PEATbHOM KU3HH.

MonennpoBaTh peaibHble CUTYalllU Ha SI3bIKE aJIreOphl, COCTABIIATH BBIPAXKEHUS, YPaBHEHMS,
HEPaBEHCTBA I10 YCIOBUIO 33Ja4l, UCCIIEI0BATh IOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM amnmnapara
anreopsl.

DOyHKUUH U rpaGuKu

OnepupoBarh MOHATUSAMU: QYHKIIHS, CIIOCOOBI 3amaHust QyHKINUU, 00JaCTh OMpeACICHUs 1
MHO>KECTBO 3HAaUCHUN QYHKIUU, rpa@uK GYHKINH, B3AUMHO 0OpaTHbIE (PYHKIIHH.

OnepupoBarh MOHATUSAMHU: YETHOCTh U HEYETHOCTh (QYHKIMH, HYIU (QYHKUIUHU, TPOMEKYTKU
3HaKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduky QyHKIMHA U1 PEIICHNsT yPaBHEHUH.

Crtpouts M yuTaTh TrpaduKu JTHUHEHHON (YHKIMU, KBAaIpAaTUYHOW (PYHKIMH, CTCTIEHHOMN
(YHKINU C LENbIM [TOKa3aTeIeM.

Ucnonw3zoBark rpaduku (QyHKIUNA JUIsI MCCIENOBAHUS TPOIECCOB M 3aBUCHUMOCTEH MpHU
pelIeHnn 3aJa4d U3 JAPYTruX Y4YeOHBIX NPEIMETOB M PEaTbHOW JKU3HM; BbIpaxarb (opMylaMu
3aBUCHUMOCTH MEKY BEIUYMHAMH.

Havana maTeMaTH4eCKOro aHajJmu3a

OnepupoBaTh NOHATHUAMHU: TIOCIEIOBATEIbHOCTb, apudmeTnyeckass MU TeoMeTpuyecKas
IIPOTPECCHUH.

OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBbIBaroOIlasi reoMeTpUYecKas MpOrpeccHs, cymma
0eCcKOHEeUHO yOBIBAIOIIEH reOMETPUUECKOM POrpeCcCHH.

3azaBaTh MOCIEA0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnons30BaTh CBOMCTBA MOCIEN0BATENIBHOCTEW U MPOTPECCUI JUISl PEILIEHUS pealbHbIX 3a/1a4
IIPUKJIAHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBarh MOHATHSAMH: MHOXECTBO, ONE€paIlH HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Ui ONUCaHUS PeajbHBIX MPOLECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]a4 U3 APYTUX Y4EOHBIX MPEIMETOB.

OnepupoBarh NOHATHAMU: OIIPENEICHHE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO.

11 KJIACC
Yucjaa v BbIYMCTIEHUS
OnepupoBaTh MOHATUSIMH: HaTypajabHOE, LIETI0€ YUCIO; UCIOIb30BATh MPU3HAKU JACIUMOCTH
LIEJIBIX YHCEJI, PA3JIOKEHHUE YKCIIa Ha TPOCThIE MHOKHUTENH JJIS PEIICHUS 3a/1a4.



OnepupoBarh NOHATHEM: CTEIEHD C PAMOHAIBLHBIM ITOKA3aTEIEM.

OmnepupoBaTh MOHATUSAMHE: JIOTApU(M YUCIIA, IECITUYHBIE U HATYPAJIbHBIC JIOTapU(MBIL.

YpaBHeHHs U HEPABEHCTBA

IIpuMeHATH CBOMCTBA CTENEHU /IS IPE0Opa30BaHUs BBIPAKEHUN; ONEpUPOBATh MOHATUAMMU:
II0OKa3aTeIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI MIOKA3ATEIbHBIX YPaBHEHUN U
HEPAaBEHCTB.

BremonHATe mpeoOpazoBaHMs — BBIPAKEHHH, COAEpXKAIIMX JIOrapu(MBbl; ONEPUPOBATH
HNOHATUSAMM:  JIOTapU(MHUUECKOE ypaBHEHHME U HEPaBEHCTBO; pellaTh OCHOBHBIE  THUIIbI
Jorapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB.

Haxonuts pemienust IpocTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMHU: CUCTEMA JMHEMHBIX YpPAaBHEHUH M €€ pElIeHME; UCIOJIb30BaTh
CUCTEMY JINHEHHBIX YPABHEHUH NIl pELICHMSI IPAKTUYECKUX 3a1a4.

Haxogutes pemeHus npocTEMIINX CUCTEM M COBOKYIHOCTEH pallMOHAJIBHBIX YPaBHEHUM H
HEPABEHCTB.

MonennpoBaTh peaibHble CUTYalllU Ha SI3bIKE aJIreOphl, COCTABIIATH BBIPAXKEHUS, YPaBHEHMS,
HEPABEHCTBA U CHUCTEMbl II0 YCIOBUIO 3aJayd, MCCIENOBATh IIOCTPOCHHBIE MOJEIN C
MCIOJIb30BAHUEM allliapaTa ajareopsl.

DOyHKUUH U rpaGuKu

OmnepupoBath MOHATUSAMHE: TIEpHOANYECKast (PYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH,
TOUYKU 3KCTpeMyMa (DyHKIMM, HauOoJjblllee U HauMEHblIee 3Ha4eHUs (YHKLUU Ha MPOMEXKYTKE;
HCIOJIb30BaTh UX JJIS UCCIIE0BaHUS (DYHKLMH, 3aJaHHOH rpadukom.

OnepupoBatb MTOHATHUSIMU: rpaduKu II0Ka3aTeJIbHOM, JorapuPpMHIECKON 51
TPUTOHOMETPHUYECKUX (PYHKINH; H300paxaTh X Ha KOOPAMHATHOH IJIOCKOCTH U MCIIOJIb30BATh IS
pelIcHUs ypaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH T'paUKH JIMHEHHBIX YPaBHEHUH U UCIOIb30BATh
WX JUI PEIICHUS CUCTEMBI IMHEHHBIX YPaBHEHUN.

Wcnonb3oBatk rpaguku GyHKUMN 11l KCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEHN U3 IPYTUX
YUEOHBIX IUCIUIIIUH.

Hayana maTreMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATHUSAMH: HENpepbiBHAS (YHKIUSA; TPOU3BOAHAS (PYHKIMH; HCIOJIB30BaTh
reOMEeTpUYECKUN U PU3NYECKUI CMBICI ITPOU3BOIHOM JUIsl pelIeHus 3a1ad.

HaxonuTh mNpou3BOAHBIE 3JIEMEHTAapHBIX (DYHKIUH, BBIYUCIATH HPOU3BOJIHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO (DYHKIIHUIA.

Hcnonb30BaTh MPOM3BOIHYIO IS HCCEA0BaHUs (PYHKIMU HA MOHOTOHHOCTb U AKCTPEMYMBI,
MIPUMEHSTh PE3yJIbTaThl UCCIIEIOBAaHUS K TOCTPOEHHUIO rPpaUKoB.

Hcnons30BaTh IPOU3BOAHYIO MU HAXOXKIACHUS HAWIYUIIEro PELIEHUs B IPUKIIAIHBIX, B TOM
YHUCJIE COLUATIbHO-3KOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMH: IEepBOOOpasHas M HHTErpai; MOHUMaThb TE€OMETPUYECKUH U
¢bu3nyecKkuit CMbICT UHTETpaa.

Haxonute mepBooOpa3Hble 31€MEHTapHBIX (YHKUIMN; BBIUUCIATH HHTErpan mo ¢opmyie
Herorona—JIeiibnumna.

Pemarp npuknaaHble 3aadd, B TOM 4YHCIE COLMAIBbHO-3KOHOMHMUYECKOTO M (PU3UYECKOTO

XapakrTepa, CpeaACTBaMU MaTEMaTHYCCKOT0 aHalIn34d.



4/ TEMATUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PecypChl

padoThI padoThI

MHOeCTBa pallHOHAIBHBIX
1 IEHCTBATENBHBIX uncell. PanmonansHeie 14 1 1 PDIIT https://www.nes.ru/
ypaBHEHHS 1 HEPABEHCTBA

Oyukiuu U rpaduku. CTeneHs ¢ HelbM

2 6 1 POIII https://www.nes.ru/

MOKa3areieM
®denepanbHbIil UHCTUTYT

3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1 5 MeIaroru4ecKuX U3MepeHuit
WppatmoHaibHble ypaBHEHUS 1 HEPABEHCTBA http://www.fipi.ru/
DopMysl

4 TPUTOHOMETPHH. T pUTOHOMETPUYECKHE 22 1 2 P3O https://www.nes.ru/
ypaBHEHUs

denepanbHbIN LEHTP
5 [TocnenoBaTeIbHOCTH U TPOTPECCHU 5 1 TECTUPOBAHUS
http://www.rustest.ru/

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

3 1 PD1I https://www.nes.ru/

68 6 5



https://www.nes.ru/
https://www.nes.ru/
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http://www.rustest.ru/
https://www.nes.ru/

11 KUIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
n/m NMPOrpaMMblI Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTeIbHbIE PeCypChl
padoTbI padoThbI
CTeneHb ¢ pallMOHAIBLHBIM TTOKA3aTEIEM. Pemry EI'D
1 [TokazarenpHas GpyHkius. [loka3areabHbIC 12 1 1 https://ege.sdamgia.ru/
ypaBHEHHSI U HEPABEHCTBA
Jlorapudmuueckas QyHKIIUS. POIII https://www.nes.ru/
2 Jlorapudmuueckue ypaBHEHUS U 12 1 1
HEPaBEHCTBA
Tpuronomerpuieckne GyHKINU U UX Pemy EI'D
3 rpaduku. TpUroHOMETPHUYECCKHE 9 1 https://ege.sdamgia.ru/
HEPaBEHCTBA
4 [IpousBoxanas. [IpumeneHue Mponu3BOIHOM 24 1 1 PO https://www.nes.ru/
Pemry EI'D
5 WHuTerpan u ero npuMeHeHus 9 1 h ttps}:/ lege.sdamaia.ru/
6 CucreMbl ypaBHCHHN 12 1 1 POIII https://www.nes.ru/
7 HarypanbHble u nenble yncna 6 PBUI https://www.nes.ru/
Pemy EI'D
8 [ToBTOpeHue, 0000IIeHUE, CUCTEMAaTH3AIHS 18 5 1 https://ege.sdamgia.ru/
3HaHUH POIII https://www.nes.ru/
OBUIEE KOJIMYECTBO YACOB I10 102 3 5

[TPOI'PAMME
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