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MNOACHUTEJIbHAS 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIM3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAapTa CpPEeIHEro odmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMH, MPEIbABIIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHMIO, U
TPAaOUIMKA POCCHIICKOTO O0pa3zoBaHus. Peanmzamusi mporpaMMbl 00ECIICUMBACT OBJIAICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJId CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIILHOTO PAa3BUTHUS
JTUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayalla MaTeMaTU4YeCKOrO aHajdu3a» SBIAETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTpaMMe CTapIIeil IIKOJbI, MTOCKOJBKY, C OJHOM CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTANbHYIO 0a3y Uid H3y4eHHs] BCEX ECTECTBEHHO-HAyYHBIX KYypCOB, a C Jpyrou
CTOPOHBI, (OPMHPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcsi Ha YpPOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(POPMATHUKH, OOIIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamMkax aHHOrO Kypca ydaiuecs OBJIaJeBal0T YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KoTopas GopMyJIMpYyET CBOM JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl 1 Hayanm MaTeMaTUYECKOTO aHAU3a 3aKJIabIBA€T OCHOBY ISl YCHEIIHOTO
OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHACHLUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIb30BaTh UX B IOBCEAHEBHOW XKU3HU. B TOXKE
BpeMsl OBJIaJIeHHE aOCTPaKTHBIMHU U JIOTUYECKU CTPOTUMHU MATEMAaTUYECKUMHU KOHCTPYKIMSIMU
pa3BUBAaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHUHHOCTb YTBEPKACHMS,
UCIIONIb30BaTh 0000IIeHne U KOHKpETH3aluio, abCcTparupoBaHWE U aHAJOTHIo, (OopMHUpYeET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anreOpbl 1 Hadajl MaTeMaTUYecKoro
aHaju3a B CTapLIed HIKOJIE yYalllMecs MOJy4aroT HOBBIM OIBIT PELICHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUS MaTeMaTU4YeCKMX MOJENeHl  pealbHbIX CUTyalUud U
WHTEpPOpPETAllMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEHl B NIpUpOJIe, HayKe U B MCKYCCTBE, C BbLAAIOIIMMHCI MaTeMaTHYECKUMU
OTKPBITUSIMU M UX aBTOpPaMH.

Kypc obmnamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIMATIOM, KOTOPBIH pean3yercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOLMH (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
Tak ©W 4epe3 crneuupuky ydeOHOH JESITeNbHOCTH, TpeOyrolel CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, TMPOAOKUTENIbHOW KOHLUEHTpPAllMM BHUMAaHUS W  OTBETCTBEHHOCTH 3a
MIOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYeCKOTO aHalu3a JIKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEeHUSI.

CrtpykTypa Kypca «Anrebpa u Hauyajga MaTeMaTUYECKOTO aHallM3a» BKIIIOYAET CIEIYIOIINe
coJlep’KaTebHO-METOANYecKre JUHUM: «Uucna u BelUUCHCHUS», «DyHKkuMu u rpaduxm,
«YpaBHEeHUsI U HepaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOXKeCTBA U JOTHUKA.
Bce ocHOBHBIE conepikaTelbHO-METOUYECKHE JTMHUM H3Y4aroTCsl HAa MPOTSKEHUHM IBYX JIET
o0y4yeHHs B cTapliei LIKoJe, eCTECTBEHHO IOMOJHsISA IpYr Jpyra M IOCTENEHHO HACHIIIAsACh
HOBBIMH TeMaMH U pa3fenaMu. JlaHHBIM Kypc SBISE€TCS HWHTETPaTUBHBIM, IOCKOJIBKY
oObenuHseT B ce0e coiepKaHHEe HECKOJIbKMX MaTeMaTH4eCKUX JUCLUILIMH: anredpa,
TPUTOHOMETPHSI, MaTEeMaTHUECKHUI aHaIu3, Teopust MHOXKeCTB U 1p. [o Mepe Toro kak ydamuecs
OBJIa/IeBalOT BcE Oojiee IIMPOKUM MaTEMaTHYECKHM allapaTroM, y HHUX [OCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIeNb pPeaJbHOU
CUTyalluu, NMPUMEHITh 3HAHUs, MOJy4YeHHbIE B Kypce «AnreOpa W Hayalla MaTeMaTHYEeCKOTO



aHaM3ay, IS PEIICHUS CaMOCTOSTENhHO C(OpMyIHpOBAaHHONW MaTEeMaTHYECKOW 3aaadd, a
3aTeM MHTEPIIPETUPOBATh MOJYYECHHBIN PE3YIIBTAT.

CognepxxarenpHo-MeTOAMUECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAayaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcs (HOpMUPOBAHHIO MPOUHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIUX B Ce0s MCIONB30BAHHE PA3NUYHBIX (HOpPM 3amucu
JNEUCTBUTENILHOTO YHWCJa, YMEHHE pAIMOHAJILHO BBIMIOJHATh JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCII0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

Jluans «YpaBHEHUS W HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IOCKOJbKY B KaXJOM pas3fene MporpaMMbl IPEIyCMOTPEHO pelIeHUue
COOTBETCTBYIOMIUX 3aaa4. OOy4Jaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIAMHU PEIICHHUS IIEIBIX,
paloHaIbHBIX, UPPAIlMOHATbHBIX, TOKA3aTENIbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUECKHUX
ypaBHEHUH, HEPABEHCTB U UX cUCTeM. [loayueHHbIe YMEHUS UCIONB3YIOTCS MIPU HCCIICIOBAHUU
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX W HAMMCHBIUX 3HAYeHUH QyHKIWH. JlaHHas comepkaTenbHas JIMHUS BKIIOYACT B
cebst Takke (GopMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
LEJbIX, PAIllMOHAIBHBIX, HPPANMOHAIBHBIX WU TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXEHHH, COJepKalIMX cTeneHu u jorapudmbl. braromaps uzyueHuro anredbpamdeckoro
MaTtepuaia MPoOUCXOIUT NajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIHHBIMHU
dbopmamu, TpeICTaBICHUsS 3aKOHOMEPHOCTEM U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABECHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHUs TIPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a/]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CopepxarenpHo-MeToanYecKass TUHUS «DyHKIMU U TpadUKm» TECHO MEpeIuieTaeTcsl ¢
JpYTUMHU JIMHUSIMH Kypca, TOCKOJIBKY B KaKOM-TO CMbICIE 33Ja€T IMOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHue CTENEHHOW, IOKa3aTenbHOW, Jorapudmuyueckoil u
TPUTOHOMETPUYECKUX (PYHKIIMH, MX CBONCTB W TpadUKOB, HCIOIb30BaHUE (YHKIMN s
pelieHus 3a1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB M PEalbHOM JKM3HU TECHO CBS3aHO Kak ¢
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobInoe
BHUMaHUE yJensieTcs (OpMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXIY
pa3IUYHBIMU  BEJIMYMHAMHU, WCCIIEIOBATh TOJyYEeHHbIE (YHKIUUA, CTPOUTh HUX TpaduKu.
Marepuan »TOM coaepKaTelbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B  pasnuyHoM  (dopme:
aAHAIUTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O M  KOHKPETU3AIIWH,
MCIIO0JIb30BAaHUIO aHAJIOT .

ConepkarenbHast muHusa «Hadama maTeMaTHYeCKOro aHajIn3a» MO3BOJISIET CYIIECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTUYeCKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYMHBIX 00yJaroIuMcs, ¥
KOTOPBIX TOSBIIETCS BO3MOXHOCTh MCCIIEA0BATh U CTPOUTH rpaduku DYHKIHH, OTIPENEsaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIom@aan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepkaTeiabHasl JHUHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHHMSI MaTeMaTHYEeCKUX MOJENIe pealbHbIX CHUTYallui, HaXOXXJIEHUS
HAWIy4IIero PENICHUs B MNPUKIATHBIX, B TOM 4YHCIE COUUAIBHO-DKOHOMUYECKHUX, 3ajayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(GhOpMaIbHO-IOTHYECKOTO U KPEATUBHOTO MBIIUICHHS, (DOPMUPOBAHUIO YMEHUW pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecss y3HAIOT O
BBIJIAIONIUXCST PE3ybTaTax, IMOJYYEHHBIX B XOJI€ PAa3BUTHS MATEMAaTHKA KaK HayKH, U HUX
aBTOpax.



CopnepxaTenpHO-METOANYECKAs TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMINI
BCE paslenbl MAaTeMATHUKM W €€ INPWIOKEHHWH, OHU CBS3bIBAIOT PAa3HbIC MAaTEMaTU4YECKHUE
JUCLHUILIMHBL B enuHoe Lenoe. 1103ToMy BakHO 1aTh BO3MOKHOCTH IIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauaja MaTEeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOT0 MOJICIUPOBAHUS, KOTOpBIE NMPHU3BAaHBI C(HOPMHPOBATH HABBIKUM IOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHUS 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl U
MaTE€MaTU4YeCKOro aHaJu3a M MHTEpPIpEeTaluu IIOJYYEHHBIX pe3yibTaToB. Takue 3amaHus
BIJICTEHBl B Ka&XIbli M3 PA3AEIOB IIPOrpaMMBbl, IOCKOJIBKY BECh MaTepHal Kypca MIUPOKO
UCIIONIB3YETCS JUIs pELIeHUs PUKIAAHbIX 3a1a4. [Ipy penieHun peanbHbIX NPAKTUYECKUX 3a1a4
yyaliyecss — pa3BUBAalOT  HAOIIOAATENILHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCsl, HCIONb30BaTh aHAJIOIHI0, 0000IIAaTh M KOHKPETH3HPOBaTh IMpoleMy.
JlesatenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PELICHUS MNPUKIATHBIX 337ay OpraHu3yercs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miiane Ha U3y4eHHe Kypca anreOpbl M Hauajl MaTeMaTHYECKOTO aHaln3a Ha 0a30BOM
ypoBHE oTBOAMTCS 2 yaca B Heaenmo B 10 kiacce u 3 yaca B Hepenmo B 11 kitacce, Bcero 3a aBa
roja odyuyenus — 170 yacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucia 1 BbIYMCICHHA

Panmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omnepauMM ¢ palMOHAIBHBIMU  YMCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaIbHOM JKU3HH.

JleiicTBuTenpHbie uncna. PalmoHanbHbIE W HUppallMOHAIBHBIC YHCcTa. ApupMETHUECKHE
olepauuu ¢ AeHCTBUTEIbHBIMU uuciamMu. [IpuOnukEHHble BBIYUCICHUS, IPAaBUJIa OKPYIJICHNUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenpb ¢ nenbiM nokazateneMm. CranzaptHas Gopma 3alUcH ASHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN JJISi  PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABIICHUS JAHHBIX.

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

CuHyC, KOCUHYC U TaHI'€HC YHMCIIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBA. Merton
WHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaIbHBIX YPaBHEHUN U HEPaBEHCTB.

Pelenre TpUroHOMETPUUECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaT€MaTHYECKHMX 3aad W 3aj1ad U3
pa3INYHbIX 00J1acTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananust GyHkun. I'padux Gynxnun. Bzanmuo oOpatHble GyHKINU.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHui ¢yHkiuu. Hynu ¢ynknuu. IIpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHas QyHKUMS C HaTypaJbHBIM M LEJNbIM MOKa3zareieMm. EE cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJIEICHUE TPUTOHOMETPUUYECKUX (PYHKUIUN
YHCIIOBOI'O apryMEHTA.

Hayana maTemMaTHuecKoro aHajamsa

[TocnenoBarenbHOCTH,  cHOCcOOBI  33JaHUsl  IOCTENOBaTeIbHOCTEH. MOHOTOHHBIE
MIOCJIETI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIeH reoMeTpUUecKOl MpPOTrpecCHu.
dopMyna CIOXKHBIX IIPOLEHTOB. lcrnonb30BaHue MPOTrpecCUy Ul PELICHUS pEealbHBIX 3aaad
MIPUKJIAHOTO XapakKTepa.

MHuoxecTBa H JIOTHKA

MHoO)kecTBO, onepanuu HajJ MHoxecTBaMu. [{unarpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisl OIMUCAaHUSA pPeajbHBbIX IPOLECCOB U SIBICHUM, IpU
pellIeHnH 3a1a4 U3 IpYrux y4eOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIEIBbIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm umcna. JlecATH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaXEHUM, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTENIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHMH. PenieHue NpukiIaaHbIX 3a1ad C IOMOIIBIO CHCTEMBI
JIMHEWHBIX YpaBHECHUH.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKu U pealbHOMN KU3HU.

DyHKIUHN U TpaPUKH

Oynkuus. Ilepuonnyeckue  Qynkuuu. IIpomMexyTku MOHOTOHHOCTH — (YHKIHMH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HauOosbliee ¥ HauMeHblee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpapuKH.

[Toka3zarenbHas u orapudpmuueckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnonp3oBanue rpadukoB GyHKINHN 1715 peIICHHs] YPAaBHEHHUIA U JIMHEWHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (QyHKUIUN A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX yIeOHBIX MPEIMETOB U pealbHOW KU3HH.

Havana maremMaTH4ecKoro aHajaimusa

HenpepseiBable pyHKIIMU. MeToa MHTEPBATIOB /7Sl pELICHHUS] HEPABEHCTB.

[TpousBonHas GyHkiuu. ['eomerpuueckuii 1 GU3NUECKUt CMBICT IPOU3BOTHOM.

[TpousBoaHbIE 31€MEHTApHBIX (QYHKIUK. DOpMyIsbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpumeHeHre MPOU3BOIHOM K MCCIEA0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHusl (YHKIIUU Ha OTpE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajaydax, JJIs ONpeaesieH!s] CKOPOCTH MpoIiecca, 3alaHHOro (GopMyInoil uiu rpaduxom.

[TepBooOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuid M (Qusnueckuil cMbicia. Bblumcienue uHTErpaga Imo
dbopmyne Hetorona—JleniOnua.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenne y4yeOHoOro mpenmera «MaTeMaTHKa» IOKHO OOecrieuyuBaTh JTOCTHIKEHHE Ha
YpOBHE cCpelnHero ooimero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PpE3yAbTATHl OCBOEHHS IMpOrpaMMbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTepU3yTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydyarolmlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUH, MpPOLENYp TIPa’KAAHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLHUAIBHBIMH HMHCTUTYTaMU B
COOTBETCTBUM € UX (QYHKIMAMU M Ha3HAUEHUEM.

[TaTproTHueckoe BOCIUTAaHUE:!

c(OPMHPOBAHHOCTBIO POCCUHMCKOMN Ipa)K1aHCKOW MAEHTUYHOCTH, YBaKEHHS K IPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KEHUSIM
POCCHIMCKMX MaTEeMaTUKOB M POCCUHMCKOM MaTeMaTHYeCKOM IIKOJbI, K HCIIOJIb30BAaHUIO 3TUX
JOCTIKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMSI, ’TUYECKOI'O TIOBEACHHUS, CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HayKU U JEATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOIO BKJIA/Ja B MOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO.

OcTeTnyeckoe BOCIUTAHUE!

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPY, BKJIIOYas 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Pu3nyeCKOoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOT'O OTHOULIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, NPH 3aHATUSAX CIOPTUBHO-03/JOPOBUTEIILHON
JeSITENIbHOCTBIO.

TpynoBoe Bocniuranue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0MUS; MHTEPECOM K pPa3INYHBIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO WU
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HaIlPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYpHI, MOHUMAHHEM BIIMSHUS COLMAIBHO-
HKOHOMUYECKUX IPOILIECCOB HAa COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OJKOJOTMYECKHMX  IpoOJieM; OpHEeHTalued Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3a7ad B 00JIacTH OKpYXarolle cpeibl, MiIaHupOBaHUs
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:



c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MaTeMaTHYeCKOW HayKH Kak chepsl
YeJI0OBEUYECKON JESITENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH M MaTeMaTH4eCKOW KyJIbTYpOH KaK CpEJCTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYKHD M  HCCIEIAOBATEIbCKYIO JEATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTepU3yIOTCS  OBJAQJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU, — YHUBEPCATbHLIMU — Pe2YNSAMUGHbIMU
OelicmeusmMu.

1) Vuusepcanvnvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308uix
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amenbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB, MOHATHUH,

OTHOIICHUN MEXJIy TOHATHAMH, (OPMYIUPOBATH OINPEACICHUS TOHITHH, YyCTaHABIMBATH

CYIIECTBEHHBIA MPU3HAK KiIaccU(HUKAIMN, OCHOBAHUS Ui 0000IEHUSI U CPAaBHEHUS, KPUTEPUU

MIPOBOAMMOTO aHAJIH3A,;

BOCIIPUHUMATh, (GOpPMYIUPOBAaTH W MNPEOOpPa3OBBIBATH CYXKACHUSA: YTBEPAUTENbHBIE U

OTpULaTelIbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

BBISBJISITH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U ¥ TIPOTHBOpEYHsI B (haKTax, NaHHBIX,

HAOJIIOJICHUSAX U YTBEPKACHMSIX; TpeJiaraTh KPUTCPUU IS BBISBICHHUS 3aKOHOMEPHOCTEH U

MPOTUBOPEUHNL;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W HWHIYKTUBHBIX

YMO3aKJTFOYCHUN, YMO3aKIIFOUECHUH 110 aHAJIOTHH;

MPOBOANTH CAMOCTOATEIHHO JIOKA3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKICHHH (MpsSMbIE U OT

MPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, TPUBOAWTH MPUMEPbl U KOHTPIPUMEDPHI;

000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOHMpaTh Ccrmoco0 pelieHus ydeOHOW 3aladyd (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,

BbIOMpaTh HanOoIee MOIXOSIINN C YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble nccneoBaTenbCKue ICHCTBUS:

HCIIONIb30BaTh BOMPOCHl KaK MCCIEAOBATENbCKUNA HWHCTPYMEHT TMO3HaHUS; (HOPMYIUPOBATH

BOTIPOCHI, (PUKCHPYIOIIHE MPOTUBOpEUYHe, MpoOjeMy, yCTaHABIWUBAaThH HCKOMOE W JaHHOE,

dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MIPOBOJIMTH CAMOCTOSITEIIBHO CIUTAHUPOBAHHBIM YKCIIEPUMEHT, UCCIICOBAHUE TI0 YCTAHOBJICHHUIO

OCOOCHHOCTEH MaTeMaTHYecKOTo OOBEKTa, SBICHUS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH

MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

CaMOCTOSITENILHO (OPMYITUPOBAaTh O0OOMIEHUS M BBIBOABI 1O pPe3yJbTaTaM IPOBEIAEHHOTO

HAOJTIOJICHUS, WCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U

0000I1IEHHI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCA, a TAKKE BBIIIBHTATh MPEATIOIOKEHUS O €ro

Pa3BHUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

BBISBJIATH JACPUIMTH WH(OOPMAIMA, JAaHHBIX, HEOOXOIAMMBIX I OTBETAa HA BOMPOC M JUIS
peIIICHUS 33]1a9H;



BBIOMpaTh ~ MHPOpPMAIMIO W3  HCTOYHHUKOB  Pa3jMYHBIX  TUIOB,  aHAJU3UPOBATH,
CHUCTEeMAaTU3UpPOBaTh W HHTEPHPETUPOBATH HH(OpPMALMIO pPa3IMYHBIX BHIOB U  (QopM
NPECTaBIICHHUS;

CTPYKTYpUPOBaTh HH(OPMAIINIO, MPEICTaBIATh €€ B pa3iMuHbIX (opmax, HILIIOCTPUPOBATH
rpauvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH MO CAMOCTOSATENBHO C(HPOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VHugepcanvhvle KOMMYHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCmsy
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

OO61ueHue:

BOCIPUHUMATH U (POPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIICHUS;
SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHUCHMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHHUSI 110 X0y PELICHHUs 3aa4l, KOMMEHTUPOBATH MOJIy4YCHHBIN pe3ybTar;

B xole oOCyXIeHHs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOJIeMBbl,
pelmaeMoil 3a1a4ym, BbICKa3bIBaTh UJEH, HAIlCJIEHHbIE HA MOMCK PEIICHHS; COMOCTaBJISATh CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUAOra, OOHApY>KMBATh Pa3IM4Me U CXOICTBO
MO3UIHI; B KOPPEKTHOU (hopMe (HOpMyIUpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;

OpPEACTaBIATh Pe3yibTaThl pEIICHHs] 3aJadyd, OJKCIEPHUMEHTAa, MWCCIEIOBaHUs, TIPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOPHH.

CoTpyIHUYECTBO:

MOHMMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYaIbHOH pabOThl MpHU
pemieHnn y4eOHBIX 3a/Ja4, MPUHAMATh LEJNb COBMECTHOH JEATENbHOCTH, IUIAHUPOBAThH
OpraHMU3aII0 COBMECTHOM paboThl, pacmpeienarTbh BUABI padoT, TOTOBapHBAaThCs, OOCYKIATh
MIPOIIECC B PE3YNILTAT padOThI; 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpynmnoBbiX (opmax paboTel (0OCykaeHus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbD» U HHBIE); BBIIOJIHATH CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HAMH KOMAaHJbI, OIICHWBAaTh KAdeCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMoiCilo8blxX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3anus:

COCTABJIAThH IJIaH, AJTOPUTM pELICHMs 3ajaud, BbIOUpPATh CIOCOO pElIeHUs C y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI peIIeHUH ¢ y4€TOM HOBOM HHpopMaLuu.

CaMOKOHTpOJIb:

BJIa/IeTh HABBIKAMH TO3HABATEIHHOM pEeQIEKCHH KaK OCO3HAHHUS COBEpIIAeMbIX NEHCTBUN H
MBICIIUTENIBHBIX ~ MPOLIECCOB, MX  PE3YyJNbTaTOB; BIaJeTh CIOCOOAMU  CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelieHns MaTeMaTUIeCcKOH 3a1auu;

OpPEeIBUIETh TPYIHOCTH, KOTOpble MOT'YT BO3HUKHYTh IIpH pEIIEHUH 3aJaud, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yibTaTa LENU U YCIOBUAM, OOBACHATh IPUUHUHBI JOCTHXKEHHUS WUIIH
HEJIOCTHXKEHUS ~ PE3yJIbTaTOB  JEATENbHOCTH, HAXOQUTh  OWIMOKY, JaBaTb  OILICHKY
NPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa W Hadaja MaTeMaTHUYECKOrO0 aHajdnu3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHUs JOHKHO 00ECIeurBaTh JOCTHXKEHHE CIEAYIOIIUX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:



10 KUIACC

Yuciia ¥ BBIYHMCICHHSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICMCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs M
JeCATUYHAsL APOOB, IPOLICHTHI.

BeinonHATe  apudmernyeckue oOIepaluyd ¢ PAUOHAIBHBIMU M J€HCTBUTEIBHBIMU
qHCIIaMHU.

BbinonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIOJIB3YSl IpaBWJIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHSAMM: CTEIIEHb C LEJBIM IOKa3aTesieM; cTaHaapTHas (opma 3amnucu
NeMCTBUTENIFHOTO YKCIIa, KOPEHb HATYPaJbHOM CTENEHH; HMCIOJIb30BaTh MOIAXOMALIYI0 (hopmMy
3allUCH JCHCTBUTENIBHBIX YMCEN ISl PEIICHUs IPAKTUYECKHX 3a1a4 U IPECTABICHUS JaHHBIX.

OnepupoBaTb MOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusI 4 HePaBEeHCTBA

OnepupoBaTh MOHATHSIMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, pallMOHAIIBLHOE,
UppalMOHATIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BoinonuATe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUECKHMX — BBIp@XEHMM M pemiarhb
TPUTOHOMETPUUYECKHE YPAaBHEHMUS.

BoinonusaTe npeoOpa3zoBaHusl LENbIX, PALMOHAIBHBIX U UPPALMOHAIbHBIX BBIPAXKEHUHN U
pelaTb OCHOBHBIE THIIBI LEJIBIX, pAlIMOHAIBHBIX U UPPALIMOHATIbHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUsI U HEpaBEHCTBA JUIsl PELICHHUS] MaTeMaTUYEeCKUX 3a/ad U 3a/1a4 U3
pas3InYHbIX 001acTe HayKU U pealbHON XKHU3HH.

MopnenupoBaTh peajbHble CUTyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YpaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduKu

OrniepupoBaTh NOHIATHUSAMU: (PYHKIUS, CTOCOOBI 3aaHusl (DYHKIMH, 00JacTh ONpPECICHHS
¥ MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK GyHKINH, B3aUMHO 0OpaTHbIE (QYHKIIUH.

OnepupoBaTb MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (QYHKIUHM, HyIH (QYyHKUIUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonp3oBathk rpaduku QyHKIUN A1 pELIEHUs] ypaBHEHUH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMHU, KBAaApAaTHUHOW (YHKIIMH, CTEIIEHHOMH
(GYHKIMH C LEIbIM TOKA3aTEJIEM.

Hcnonb3oBate rpaduku GYHKUMN U UCCIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH MpHU
pelIeHny 3a/1ad U3 APYTUX y4eOHBIX NMPEAMETOB U PEabHOM KU3HM; BbIpaXaThb (popmynamu
3aBUCUMOCTH MEX]ly BEIMYMHAMH.

Hauyana mareMaTH4yeckoro anajimsa

OnepupoBaTb MOHATUSAMH: IOCIEI0BATEIBHOCTb, apu(MeTHUecKass U TeOMeTpHuecKast
MIPOrPECCHUH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeOMeTpUYecKas MPOrpeccusi, cymma
0ecKOHEYHO yObIBaIOLIE reOMETPUUECKON TPOrPECCHH.

3agaBarh MOCIIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATENBHOCTEN M MPOrPEcCHil A pelieHus: peabHbIX
3a/1a4 PUKJIAAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, ONEpPAIIMH HaJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jijisl ONUCaHUs peallbHbIX MPOIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSAMU: OIpe/IeTICHIE, TEOpEMa, CIEACTBUE, J0KA3aTeIbCTBO.



11 KUIIACC

Yuciia 1 BIYUCICHUSA

OnepupoBaTh MNOHATHAMM: HATypaJbHOE, LEJI0€ YHUCIO; MHCIONb30BaTh IIPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEII, Pa3JIOKEHUE YHACIIA HA IIPOCThIE MHOKUTEIN JJI PELICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTEIIEHD C PALMOHAJILHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMHE: JIOTapU(pM YUCIIA, IECITUYHBIE U HATYPaJIbHBIE JIOTapU(MBIL.

YpaBHeHus1 1 HEPABEHCTBA

[IpumMeHsATH CBOICTBa CTENEHW JJsl TNPeoOpa3oBaHMs BBIPAKECHUH; ONEPUPOBATH
NOHATHAMM:  II0KAa3aTEJIbHOE YPAaBHEHME W HEPABEHCTBO; pPEIIATh OCHOBHBIC  THIIBI
II0OKa3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu@Mmbl; ONEPUPOBATH
HNOHATUSAMH: JIOTapU(MHUYECKOE YpaBHEHHE W HEPABEHCTBO; pEUIaTb OCHOBHBIC THIIBI
JOrapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

Haxoauts pemenus NpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHMHBIX YPaBHEHUHN U €€ PELICHHE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH /U1 PELICHUS PAKTUYECKUX 3a/1a4.

Haxoaute pemieHus npocTeMmmx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MopnenupoBaTh peajbHblE CHUTYyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduKu

OnepupoBaTh MOHATUSMH: MEpUOAWYECKas (GYHKIUSA, TPOMEKYTKH MOHOTOHHOCTH
(GyHKLUHU, TOYKM SKCTpeMyMa (YHKIMH, HauOOJbIllee M HAUMEHbIEe 3HaueHHs] (PYHKIUH Ha
IPOMEKYTKE; UCTIONB30BATh MX JJIsl HCCIIE0BaHUS (DYHKIIUH, 33 JaHHOH rpa)uKOM.

OnepupoBaTb  MOHATHAMHU:  IpaduKH  [OKa3aTeIbHOM,  JorapupMuyeckod U
TPUTOHOMETPUUECKUX (PYHKUMI; N300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTU U UCIOJB30BaTh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTU TpaduKH JIMHEHHBIX YpaBHEHUH W
UCIIOJIB30BAaTh UX IS PEILICHUS CUCTEMBI TUHEHHBIX YPAaBHECHUMN.

Ucnonb3oBarhk rpaduku GyHKIHMN IS HCCIIEIOBAHUSA TMPOIECCOB W 3aBUCUMOCTEH U3
JPYTUX y4eOHBIX AUCHUILINH.

Hauyana maTemMaTH4ecKoro aHajaimsa

OnepupoBaTb  NOHATHSMM:  HENpepblBHAs  (QYHKUUSA;  MPOU3BOAHAS  (PyHKIUM;
UCIIOJIb30BaTh T€OMETPUUYECKUI 1 (PU3NUECKHUI CMBICI TPOU3BOIHON I PELIEHUs 3a/1au.

HaxonuTh mpou3BOJHBIE 3JE€MEHTApHBIX (YHKLIMN, BBIUUCIATH MPOU3BOJIHBIE CYMMBI,
MPOU3BEIECHUS, YACTHOTO (PYHKIIMH.

Hcnonb30BaTe NPOM3BOJAHYIO s MccieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEOBAHMS K TOCTPOEHUIO I'pauKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHUS HAWIIYUIIEro PELICHUs B IPUKIIAIHBIX, B
TOM YHCJIE COI[UAIBHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Has U UHTErpail; MOHUMATh F€OMETPUUYECKUNA U
buznyecKkuil CMbICIT UHTErpaa.

Haxoaute mepBooOpa3Hble 3JI€MEHTApHbBIX (PYHKIUI; BBRIYUCIATH MHTErpal mo (opmyie
Herorona—JletiOumuia.

Pemate mpukiiagHble 3a/a4M, B TOM YHCIIE COLUATBHO-I)KOHOMHUYECKOTO U (PU3HUECKOTO
Xapakrepa, CpeICTBAMHA MAaTEMATUYECKOT0 aHAJIA3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Jl:;zn HaumMeHoBaHue pa3iejioB H TeM IPOrPaMMBbI Beero Kontpoubnubie IIpakTuyeckue f)lgll)?:f OOBBa]?FI:.J)IbHLI e
padoThI padoThI pecypebi
MHoecTBa pallMOHAIIBHBIX U JE€HCTBUTEIbHBIX
1 yrcen. PanonanbHble ypaBHEHUS U 14 1
HEPAaBEHCTBA
2 @yukuuu U rpaguku. CTeneHs ¢ 1elbIM 6 1
MoKa3aresiem
3 Apudmerndeckuii KOpeHb N—0il CTETICHHU. 18 1
WppanmonansHbie ypaBHEHUS! M HEPABEHCTBA
Dopmysl
4 TPUTOHOMETpUH. T pUroHOMEeTpUUECKHE 22 1
ypaBHEHHS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5 0
6 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3ALIM 3 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Kontposbueie  Ipakruieckue o0pa3oBaTejibHbIE
padoThI padoTshI pecype
CreneHsb ¢ palMoHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkus. [TokazarenbHbie 12 1
ypaBHEHHUS U HEPABEHCTBA
9 Jlorapudmuueckas GyHKIHUS. 12 1
Jlorapudmudeckne ypaBHEHUS U HEPABEHCTBA
3 Tpuronomerprudeckue GyHKIHHA U UX 9 1
rpaduku. TpuroHoMeTpuuecKrue HepaBeHCTBA
4 [IpousBoaHas. [IpumeneHne npou3BOgHOM 24 1
5 HHTerpai u ero npuMeHeHus 9 1
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u niensie yucna 6 1
8 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATH3AIA 18 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0










YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Marematuka. AnreOpa U Hadyajla MaTeMaTHYecKoro ananusa, 10 kimace/ Mepsmsk AT,
Homuposckuii JI.A., Ilononckuii B.b., SAxkup M.C.; nox penakuueit [lononsckoro B.E.,
OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO M3narenbckuii ieHTp « BEHTAHA-I'PADy;
Axktnmoneproe obmiectBo «M3narenberBo «IIpocBermenue

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/
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