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HOACHUTEJBHASA 3AIITUCKA

Pabouas mporpamma ydeOHOro Kypca «AureOpa M Hadajla MaTEMAaTHUYECKOTO AaHAIHM3a»
0azoBoro ypoBHs misg obydaromumxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOTO
roCy/1apCTBEHHOTO0 00pa30BaTENbHOTO CTAaHJApPTa CpelHero oomero oOpa3oBaHus, € YYETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUU, MPEIBABISEMBIX K MaTeMaTHYeCKOMY O0Opa3oBaHUIO, U
TpaauLMi poccUicKoro oOpazoBanus. Peanmzanusi mnporpaMMbl  00eclieYMBAeT OBIAJCHHE
KIIIOYCBBIMU KOMIICTCHIUAMU, COCTABIAIOIIUMHU OCHOBY [JIsI CaMOPAa3BUTHUA W HCIPCPBIBHOI'O
o0pa3oBaHMs, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M II03HABATEIBHOIO Pa3BUTHUS
JTUYHOCTH 00YYarOIINXCSl.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa u Hauana MaTeMaTU4YeCKOTO aHalIM3a» SABISAETCS OJHMM W3 Haubosee
3HAYUMBIX B MPOrpaMMe CTapUIel MHIKOJIbI, MOCKOIBKY, C OJHOW CTOPOHBI, OH 00ecrne4yHuBacT
WHCTPYMEHTAILHYIO 0a3y Ui H3y4eHUs] BCEX €CTCCTBCHHO-HAYYHBIX KYPCOB, a C IPYT'Oi CTOPOHBI,
dbopMHUpyeT JOTHYeCKOe W aOCTPaKTHOE MBIIUICHUE YYallUXCs Ha YPOBHE, HEOOXOIUMOM JUIs
OCBOEHUSI KypcOoB MH(POpPMATHKH, OOLIECTBO3HAHMS, UCTOPHUU, CIOBECHOCTH. B pamkax JAaHHOTO
Kypca ydyaliuecs OBJIAQJIEBAIOT YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HayKH, KOTOpas
(dbopMynupyeT CBOM TOCTHXKEHUSI B MAaTeMaTU4YecKoi popme.

Kypc anreOpsl m Hauan MareMaTHMUeCKOro aHaIn3a 3aKJIaJbIBACT OCHOBY ISl YCIICIIHOTO
OBJIAJICHUS 3aKOHAMU (DH3UKU, XUMUH, OUOJIOTUH, TOHUMAHHSI OCHOBHBIX TE€HICHIINNA SKOHOMHKHU U
0OIIIECTBEHHOM JKW3HH, TI03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO MCIOJIb30BaTh MX B MOBCEJHEBHOM >XM3HU. B TOXXEe Bpemsi OBIIaJlcHHE
aOCTpPaKTHBIMH M JIOTUYECKU CTPOTMMH MAaTEMaTHYCCKHMMH KOHCTPYKIMSMH pPa3BHUBACT YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh UICTUHHOCTH YTBEPXKIIEHUS, UCIOIb30BaTh 0000IICHHE
U KOHKPETH3allMI0, abCTparupoBaHHE W aHAJOrHIo, (OpPMHUpPYET KpEeaTUBHOE U KPUTHUYECKOE
MbIlUIeHHe. B xozme u3ydenus anreOphl M Hayal MaTEeMaTHYECKOTO aHaliM3a B CTaplIed MIKOJIe
yJauecs IMOJIy4aroT HOBBIM OIBIT PELICHHS MPUKIAAHBIX 3a/Ja4, CAMOCTOSATEIBHOIO MOCTPOCHHUS
MAaTeMaTUYECKUX MOJENEH pEeaJbHbIX CUTyalMd W WHTEPIPETALUU IOJTYYECHHBIX PELICHHUI,
3HAKOMSTCS C PUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U B UCKYCCTBE, C
BBIJIAIOIIIUMHUCS MAaTEMAaTUHYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o6manaer 3HaYMTENbHBIM BOCIUTATEIBHBIM MOTCHIIMAIOM, KOTOPBIA peaTu3yeTcsi Kak
gepe3 y4eOHBIM MaTepHuall, CocOOCTBYIOMUK (POPMUPOBAHHIO HAYYHOT'O MHPOBO33PCHHS, TaK H
yepe3 cHeuu(uKy y4eOHON IesSTENbHOCTH, TPEOYIOLEH CaMOCTOSTENbHOCTH, AaKKypaTHOCTH,
MIPOJIOJKUTENIbHON KOHLIEHTPAlMM BHUMAHUS M OTBETCTBEHHOCTH 32 MOJIyYEHHBIH PE3yNbTaT.

B ocHoBe meronuku oOyueHMsi aireOpe M HadajgaM MaTeMaTHUYeCKOro aHaJih3a JICKUT
NesITeIbHOCTHBIN MPUHIUI O0y4YEHUSI.

Ctpykrypa Kypca «Anrebpa M Hayaia MaTeMaTHMYECKOTO aHalM3a» BKIIOYAET CIEIyIOIIHe
COJiepKaTeNbHO-METOANYeCKe JHUHUU: «Yucaa u  BbluMcleHUs», «DyHKIUU U rpaduxmy,
«YpaBHEHMS U HEpaBeHCTBay, «Havana MaremaTnueckoro ananusa», «MHOKECTBa U JOTHKa». Bee
OCHOBHBIC COJICPKATEITLHO-METOINYCCKUE JIMHUU U3YYAIOTCS HA TMIPOTSHKEHUH JIBYX JIET O0yUICHUS B
CTapllel 1IKOJIe, €CTECTBEHHO JTOMOJIHAS APYT APYra U MOCTENEHHO HACHIIAsACh HOBBIMH TEMaMU U
paznenamu. J[aHHBIN KypcC SIBISIETCS MHTETPAaTUBHBIM, MOCKOJIBKY OOBEIUHSET B cebe copepKaHue
HECKOJIbKMX MaTeMaTH4YEeCKUX AUCIUIUIMH: anredpa, TPUTOHOMETPHsS, MaTeMaTUYeCKUl aHaJH3,
Teopuss MHOXKeCTB H Jp. [lo Mepe TOro kak ydamiuecs OBJIaJeBalOT BCE Oojiee MUPOKHM
MaTeMaTHYeCKHUM aIllapaToM, Y HUX MOCIEI0BaTENbHO (POPMUPYETCS U COBEPUICHCTBYETCSI YMEHHE



CTPOUTh MaTEMaTHUYECKYIO MOJIEb PEAIbHOM CUTyallud, IPUMEHATh 3HAHM, IIOJyYEHHBIE B Kypce
«AnreOpa MW Hayajla MaTeMaTUYeCKOro  aHajlu3a», I  PEIIeHUus  CaMOCTOSATEIbHO
cOpMyIHPOBaHHOW MaTEMaTHYECKOM 3a/1auH, a 3aT€M HHTEPIIPETUPOBATH MTOy4YEHHBIN pe3ybTar.

ConepxatenbHo-MeToAnYecKas JIUHUSA «Hucia v BeIYUCIEHUS» 3aBepliaeT popMHUpPOBaHUE
HaBBIKOB HCIIOJIb30BaHMs JI€MCTBUTENBHBIX YHMCEN, KOTOpOe ObUIO HayaTo B OCHOBHOH wikoje. B
cTapiieil Ikosie ocoboe BHUMaHME yaensercss (OPMHUPOBAHMIO IPOYHBIX BBIYHUCIUTENBHBIX
HAaBBIKOB, BKJIIOYAIOIIMX B c€0s1 UCIIOJIb30BAaHUE PA3IMYHBIX (POPM 3aIIUCU JEHUCTBUTEIHLHOTO YUCIA,
YMEHHME DPALMOHAJIBHO BBIIOJHATH JIEHCTBUSA C HUMH, JEJIaTh NPUKHUIKY, OLICHUBATH DPE3YJIbTAaT.
OOyuaronyecss MOJIy4yalOT HABBIKM MPUOIMKEHHBIX BBIYMCICHHWM, BBIIOJIHEHUS JEHCTBUH C
YHCIaM{, 3alMCAaHHBIMH B CTaHAAPTHOH ¢opMe, HCIONB30BAHMS MATEeMAaTHUYECKUX KOHCTAHT,
OLICHUBAHHUS YMCIIOBBIX BBIPAXKEHUM.

Jluausa «YpaBHEHUS M HEPABEHCTBA» peaIM3yeTcsl Ha NPOTSHKEHUM BCEro oOydeHus B
CTapuled IIKOJE, IOCKOJBKY B KAKIOM paslene IporpaMMmbl IPEAyCMOTPEHO pEIIECHUE
COOTBETCTBYIOIIMX 3aaa4y. OOyuarouiuecs: OBIaAECBAlOT Pa3IMYHBIMU METOAAMM PEIIECHUS LENbIX,
paloHaIbHBIX, MUPPALlMOHANBHBIX, [TOKA3aTENbHbIX, JOTapUPMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUH, HEPABEHCTB M UX cucTeM. [lomydyeHHble yMEHHs MCIONb3YIOTCS MPU HCCIIEJOBAHUU
(GyHKIMH ¢ TMOMOUIbIO MPOU3BOJHOM, peIIeHHM NPUKIAJHBIX 3a7ad M 33Jad Ha HaXOXKICHHE
HauOOJIBIIMX M HAaUMEHbIIUX 3HAa4eHUH ¢QyHKuuu. JlaHHas coxepkaTeiabHasl JUHMS BKJIIOYAET B
ce0st Taroke (OPMHUPOBAHNE YMEHHI BBIIOIHATH PAacuéThl MO (GOpMyaM, MpeoOpa3oBaHUsl LENbIX,
paloHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKe BbIPAXKCHUM,
CoZiepKalllMX CTelneHu U Jjorapudmbl. brnarogaps u3yueHuro ajnreOpandeckoro Marepuana
IIPOUCXOJUT AajibHENIee Pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOI'O MBIIIJICHUS y4Yalluxcs,
bopMHpYIOTCS HaBBIKA JEAYKTUBHBIX pPacCyXICHHH, pabOTBl € CHMBOJIBHBIMH (OpMaMmH,
IIPEJCTAaBICHUS 3aKOHOMEPHOCTEM M 3aBHCHMOCTEH B BUJE PAaBEHCTB M HEPaBEHCTB. Aunrebpa
npeiaraeT 3¢(eKTUBHbIE MHCTPYMEHTBI JUIS PELICHUS NPAKTUYECKUX U eCTECTBEHHO-HAay4HBIX
3aJ1a4, HarIAJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToMYecKass JIUHUS «DPYHKIUMM U TpapuKW» TECHO NEperieTaeTcs c
JOPYTMMU JIMHUSIMH Kypca, ITOCKOJIBKY B KaKOM-TO CMBICIIE 3a4a€T MOCIEN0BATEIIbHOCTh U3y4YECHUS
MmaTtepuana. M3ydeHue CTEeNeHHOW, MOoKa3aTelbHOH, JorapupMUUECKOM M TPUTOHOMETPUUYECKHX
(GyHKUMHA, UX CBOMCTB M IpaMKOB, UCHOJb30BaHHWE (DYHKIMHM Ui pemieHus 3ajad U3 ApYrux
y4eOHBIX MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIM30M, TaK H C
pelieHreM ypaBHeHU U HepaBeHCTB. Ilpu 3ToM Gosblioe BHUMaHHE yenseTcs GOpMUPOBAHUIO
YMEHHUS BbIpaXaTb (OpPMyJIaMH 3aBHCHUMOCTH MEXJYy pPa3JIUYHbIMU BEJIMYMHAMH, HCCIEI0BAThH
NOJIy4eHHbIe (PYHKIUH, CTPOUTH UX rpaduku. MaTtepuain 3Tol coaep)kaTesIbHOM JTMHUM HalleJIeH Ha
pa3BUTHE YMEHUH U HABBIKOB, MO3BOJIIOIIMX BbIpaXKaThb 3aBUCHUMOCTH MEXJy BEIMYMHAMU B
pa3nu4HON (dopMe: aHATUTHUYECKOH, rpaduveckol u ciioBecHOW. Ero m3ydeHme crocoOCTByeT
Pa3sBUTHIO AITOPUTMHUYECKOIO MBIIUICHUS, CIIOCOOHOCTH K OOOOLICHMIO M KOHKPETH3alluH|,
HCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas nuHUA «Hauana MareMaTH4ecKoro aHaiu3a» IO03BOJISIET CYLIECTBEHHO
pacIIupUTh KPyr Kak MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3a]1a4, JOCTYIHBIX OOy4arouumcs, y
KOTOPBIX MOSBISAETCS BO3MOXKHOCTh MCCIEOBATh M CTPOUTH IpaduKu (QyHKUUH, omnpenensTs ux
HauOOJIbIINE U HAaUMEHbIINE 3HAUEHUs, BBIYMCIATH IUIomanud (Guryp U oObEMBI Tel, HaXOAUTh
CKOPOCTH M YCKOpeHMs IporeccoB. JlaHHas coaepkaTenbHas JIMHAA OTKPBIBAET HOBBIC
BO3MO)XHOCTH IIOCTPOEHHUS MAaTE€MaTHYECKMX MOJIENEeH peabHbIX CHUTyalull, HaXO0XICHUS
HAaWIy4lllero peIlIeHHs B NPUKIAJHBIX, B TOM YHCIE COLMAIbHO-)KOHOMHYECKUX, 3a7ayax.
3HaKOMCTBO C OCHOBAaMM MAaTeMAaTHYECKOIO aHaju3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,



(bopManbHO-IOTHYECKOTO M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHHIO YMEHHH pacrno3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecss y3HAKOT O
BBIJIAIOIIUXCS PE3YyJIbTAaTax, MOJYYCHHBIX B XOJI€ PAa3BUTHSI MATEMAaTHUKH KaK HAyKU, U UX aBTOpax.

ConepxarenbHO-METOIMUECKas JUHUS «MHOXECTBa W JIOTHKa» B OCHOBHOM IOCBSIIECHA
3JIEMEHTaM TEOPHUH MHOXECTB. TEOpPETHKO-MHOXKECTBEHHBIC IPEACTABICHHS MPOHU3BIBAIOT BEChH
KypcC HIKOJFHOM MaTeMaTUKH U MPEAaraloT Hanbosee YHUBEPCAIbHBIN S3bIK, O0bEIMHSIONIUIN BCe
pasziensl MaTEMATUKHU U €€ TIPUIIOKEHUH, OHU CBSI3BIBAIOT Pa3HbIe MAaTEMAaTUYECKHUE JUCIUTUTMHBI B
enuHoe 1enoe. I[losToMy BakKHO JaTh BO3MOXHOCTh IIKOJIBHUKY IOHHUMAaTh TEOPETHKO-
MHOXECTBEHHBIN S3bIK COBPEMEHHON MAaTEMaTHKH W KCIOJb30BaTh €ro VIS BBIPAKEHHUS CBOUX
MBEICIIEH.

B kypce «Anrebpa W Havasia MaTEMaTUYECKOIO aHAJIN3a» MPHUCYTCTBYIOT TaK)KE€ OCHOBBI
MaTeMaTHYeCKOr0 MOJCIMPOBAHUsA, KOTOPBIC MpHU3BaHbI CHOPMHUPOBATH HABBIKU ITOCTPOCHHS
MoOJIeTIell peabHBIX CUTYallui, UCCIENOBAaHUS ATHX MOJENEH ¢ MOMOIIBIO ammapara anreOpbl u
MaTeMaTUYeCKOr0 aHAIN3a U MHTEPIIPETAIIMHU TTOJIyYeHHBIX pe3ybTaToB. Takue 3aaHus BILUIETEHbI
B K&XJIbI U3 Pa3/eioB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepuall Kypca IIUPOKO UCTIOIb3YETCs IS
penieHus NpUKIaaHbIX 3aaa4. [Ipy pereHnu peabHbIX TPAKTUYECKUX 3a/1a4 yYalluecs pa3BUBAIOT
HaOII0IaTeNbHOCTh, YMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaTbCs, HCIOJIB30BATh
aHaJIOTHI0, 00001IaTh U KOHKPETU3UPOBATH MpodiieMy. JlesaTenbHOCTh 0 POPMUPOBAHUIO HABBIKOB
penieHusl MPUKIAIHBIX 3a/1ad OpraHU3yeTcs B IpOliecce M3Yy4YeHHUsS BCEX TeM Kypca «Anrebpa u
Hayaja MaTeMaTHYECKOI0 aHAIIN3ay).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM miaHe Ha M3ydeHHE Kypca anreOpbl U Hadal MaTeMaTWYeCKOro aHajin3a Ha 0a30BOM
ypoBHe oTBOAUTCA 2 yaca B HeAemo B 10 kimacce u 3 yaca B Henento B 11 kiacce, Bcero 3a JBa
roga o0yuyenust — 170 yacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYUCICHUSA

Panmonanbhele uyuciia. OOBIKHOBEHHBIE M JIECATHUYHBIE IPOOU, MPOLEHTHI, OECKOHEUYHbIE
nepuonuveckue  pobu.  ApupMeTHYecKHe ~ ONepalud ¢  pAlMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BbIpaXKeHHWH. [lpumeHeHue npoOeil W TPOLEHTOB I pPEHICHUs
MIPUKIIAHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIEH 3HAHUM U pealbHOU KU3HHU.

JlelicTBuTenbHBIE uMcha. PanuoHanbHble M UppalMOHalbHBIE uucha. Apudmernueckue
OTlEpalliU C JEHCTBUTEIBHBIMU 4YUCIaMU. [IpuOMMKEHHBIC BBIYMCICHHS, TPaBUIIa OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHMN.

Crenenp ¢ nenbiM nokaszareneM. CranjgapTHas (opma 3amMcu JeHCTBUTEIBHOTO YHUCIA.
Vcnonb3oBanue noaxonasuiei GopMel 3anucu AeHCTBUTENbHBIX YUCEN U1 PELICHUs TPAKTHYECKUX
3a/1a4 ¥ IPEICTABIICHHUS IaHHBIX.

Apudmernieckuil KOpeHb HaTypaJIbHOW cTeneHu. JleficTBus ¢ apupMETHUYECKUMH KOPHIMHU
HaTypaJIbHOM CTEIICHH.

CrHyC, KOCHHYC M TAaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCJIOBOTO apryMeEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnmecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
bopMyIIbL.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MEeTO1 HHTEPBAJIOB.

Pemienue nenbx U ApoOHO-pAIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne nppannoHalbHbIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUI.

[IpuMeHeHHe ypaBHEHUII M HEPABEHCTB K PELICHUIO MATEMAaTHMYECKUX 3a7a4 W 3a1ad U3
pa3aMyYHbIX 00JacTel HayKu U pealbHOM JKU3HMU.

DyHKUMH U rPauKu

Oyukuus, cnocoosl 3ananus pyukun. ['paduk pynkumnu. Bzaumuo oOpatHbie GyHKITUH.

OO6nacte omnpezeneHuss ¥ MHOXKeCTBO 3HaueHuid ¢yHkumu. Hymu ¢yskmum. [IpomexyTku
3HAKOIOCTOSAHCTBA. YETHBIEC U HEUETHBIE (PYHKIIUU.

CrenenHas (QyHKIUS C HaTypaJbHbIM M LeJIbIM IoKa3areneM. EE cBoiictBa u rpadux.
CaoiicTBa u rpad)MK KOPHS /1-0H CTETICHHU.

Tpuronomerpuveckass  OKpY>KHOCTb, ONpEICICHHE TPUTOHOMETPUYECKHX  (YHKIUH
YKCJIOBOTO apryMeEHTA.

Havaja maTeMaTH4eCKOro aHaJmu3a

[TocnenoBarenbHOCTH,  CIIOCOOBI  3aJaHMsl  mocienoBarenbHOCTEd.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmerndeckass M reoMeTpuyeckas — mporpeccuu.  beckoHeduHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma OecKOHEYHO YyObIBaroIell reoMeTpUYEeCKOM MpPOrpecCHH.
@dopmysa CIOXKHBIX MpOoLEHTOB. Mcrosnb30oBaHWe MpOrpeccuu AJIs PELIEHUs pealbHBIX 3anad
IIPUKIIATHOTO XapakTepa.

MHoxkecTBa M JTIOTHKA



MHoxecTBO, omnepauuud Haja MHOxecTBaMu. [luarpammbl Oitnepa—Benna. I[lpumenenue
TEOPETUKO-MHOXKECTBEHHOI'O ammapara JJid ONHCAHMSI PEabHBIX IPOLIECCOB M SIBICHUM, IpU
pelIeHnH 3aJ1a4 U3 IPYTUX y4eOHbIX IPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUSA

HarypanbHsle u nensie yncia. [Ipu3Haky AeIMMOCTH HEIbIX YHUCEIL.

Crenens ¢ palMoHaIbHBIM ITOKa3areneM. CBONWCTBA CTEICHH.

Jlorapudm uyucna. [lecaTndyabpie U HaTypalIbHbBIE JOTapUPMBIL.

YpaBHeHUsS M HEPABEHCTBA

IIpeoOpa3oBaHue BBIpAXKEHU, COACPIKAIMX JIOTapU(MBIL.

[IpeoOpa3oBaHue BBIpAXKEHU, COAECPIKAIMX CTEIEHH C PAl[MOHAIIbHBIM [TOKA3aTEJIEeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokasaTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA.

CucreMpl JNHMHEHWHBIX ypaBHEHUH. PenieHwe nNpuUKIagHbBIX 3a7ad C IIOMOIUBI CUCTEMBI
JIMHEMHBIX YPaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a]1a4 U 3a7a4
U3 Pa3IMYHBIX 00JIaCTe! HAYKU U pealbHON KU3HH.

DyHKIUH U TpadUKH

Oynkius. [lepuoanyeckue ynxmun. [IpoMexxyTkim MOHOTOHHOCTH (PYHKIHUU. MaKCHUMyMBI
U MUHUMYMBbI QyHKIuM. Hanbosnbliee 1 HanMeHblee 3HaYeHue QyHKIMU Ha TPOMEXYTKE.

Tpuronomerpuueckne GyHKINHU, UX CBOICTBA U rpadUKH.

[TokazarenbHast u torapudmudeckas QyHKINHA, UX CBOWCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GYHKINHN IS PEMICHUS YPAaBHECHUH U TMHEHHBIX CUCTEM.

Ucnonws3zoBanne rpadukoB (PyHKIUN [ MCCIETOBAHUS TMPOIECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX NPEAMETOB U PEealbHOM KU3HU.

Havaja maTreMaTH4eCKOro aHajm3a

HenpepriBable pyHKIIMU. MeTox HHTEPBAIOB JIJIsl pELIEHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii U GU3NUECKUN CMBICT IPOU3BOIHOM.

IIpon3BosHble 3meMeHTapHBIX (QyHKUUH. DopMysabl HaXO0XKIEHHUS NPOU3BOIAHON CyMMBI,
IIPOU3BEACHUS ¥ YACTHOTO (PYHKIUIL.

[IpumeneHne MpoU3BOJHON K MCCIENOBAaHUIO (PYHKIMH HA MOHOTOHHOCTb U IKCTPEMYMBI.
HaxoxxaeHune HanOoJIbIIero 1 HAMMEHbIIEr0 3HaYeHUs. (PYHKIIMU Ha OTpPe3Ke.

IIpumeHeHne IPOU3BOIHOM I HAX0XKICHNS HaWIy4IlIero pelleH!s B IPUKIAJHBIX 3aa4ax,
JUIs1 OTIpeJIeJIEHUs] CKOPOCTH ITpolLecca, 3aaHHOro (opMyIIoi WM rpadukom.

[TepBooOpasnas. Tabmuna nepBooOpa3HbIX.

WuTerpan, ero reoMmerpudeckuii 1 pu3ndeckuii cMbICI. Beraucnenue uaTerpana no Gopmyse
Herorona—JleitOHuna.



IINIAHUPYEMBIE PE3YJIBTATDI

OcBoenne yueOHOTO TpenMera «MaremaTuka» IODKHO OOecredyrBaTh JOCTH)KCHHE Ha
YpOBHE cpemHero ooOmero o0pa3oBaHUS CICAYIOIMIUX JIMYHOCTHBIX, METANpPEAMETHBIX H
MIpEeIMETHBIX 00PAa30BATENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUS NPOrpaMmbl ydeOHOro mpeamera «MaremaThka
XapaKTEePU3YIOTCS:

['paxxmanckoe BocuTaHUE:

COPMUPOBAHHOCTHIO  TPAKIAHCKOW MO3WIUU  OOydJaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCHICKOrO OOIIECTBA, MPEJACTAaBICHHEM O MAaTeMaTHYECKHUX OCHOBaX
GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABICHUH, MPOLIETyp IPaXAaHCKOTO 001IecTBa (BbIOOPHI,
OTPOCHI U TP.), YMEHHEM B3aUMOJCHCTBOBATh C COIMATIBLHBIMU UHCTUTYTAaMU B COOTBETCTBHH C UX
(GYHKIIUSMU ¥ HA3HAUYCHUEM.

[TarpuoTryeckoe BocIUTaHUE:

c(OPMUPOBAHHOCTHIO POCCUNUCKON TPaKAAHCKOW HICHTUYHOCTH, YBAXKEHUS K MPOIUIOMY H
HACTOSIIIEMY POCCHUHCKOW MAaTeMAaTHKH, HEHHOCTHBIM OTHOUIEHHUEM K JIOCTHXKEHHUSIM POCCHMCKUX
MAaTEMAaTUKOB M POCCUHCKON MAaTEMAaTUYECKOW IIKOJIbI, K HCIOJBb30BAHUIO ATHUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH  poccuiickoro Haponaa; c(hopMHPOBAHHOCTHIO
HPAaBCTBEHHOI0 CO3HAHUS, STUYECKOrO IOBEIECHUS, CBSI3aHHOTO C IMPAKTUYECKHUM IPUMEHEHUEM
JOCTMKEHH HAyKW W JEATEIbHOCTBIO YYEHOTO; OCO3HAHWEM JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOHYUBOTO OYyyIIEro.

DCTEeTHYECKOE BOCITUTAHHE:

3CTETUYECKUM OTHOLIEHUEM K MUPY, BKJIKOUYAs 3CTETUKY MATEMATUUYECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3aJa4, PEIICHHUHA, PACCYXKICHHIA, BOCIPUUMYHBOCTHI0O K MATEMaTHYCCKUM aCICKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

dusznyeckoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHUS MIPUMEHITh MaTEMAaTUUYCCKHIE 3HAHMS B HHTEPECax 370POBOTO
u Oe3omacHOro oOpa3a »KW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO (3I0pPOBOE
nuTaHue, cOATAHCUPOBAHHBIM PEXXUM 3aHATUNA U OTAbIXA, perylspHas (u3nyecKask aKTUBHOCTH);
(bU3UYIECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOM JCSITCIIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IICHHOCTH TPYIOJIOOUS; WHTEPECOM K pPa3THYHBIM
chepam npodecCHOHATBHON ACSATEIPHOCTH, CBSA3aHHBIM C MATEMAaTUKOM M €€ MPUIOKCHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBINA BbIOOp Oynyimield mpodeccuu U pean30BHIBATH COOCTBEHHBIE
KU3HEHHBIC TUTAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBEO K MAaTeMaTHYeCKOMY OOpa30BaHHIO H
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAaKTUYECKUX 3aJ]a4 MaTeMaTHYECKON HaIIPaBJIE€HHOCTH.

DKOJIOTHYECKOE BOCITMTAHNE:

c(OPMUPOBAHHOCTBHIO SKOJOTHUECKON KYJIbTYpHl, TMOHUMAHUEM BIUSHUS COIHAJIBLHO-
SKOHOMHUYECKHX IMPOLUECCOB HAa COCTOSAHUE MPUPOJHOW W COLMAJIBbHOW CpeIbl, OCO3HAHUEM
I00AJIBHOTO XapaKTepa YKOJIOTHYECKUX MPoOIIeM; OpueHTallueld Ha TPUMEHEHUE MaTeMaTUHYECKUX



3HAHUN AJIS pelIeHUs 3a/1a4 B 00J1aCTU OKPYKAIOIIEH Cpeflbl, MIIAHUPOBAHUS TOCTYNKOB U OLIEHKH
MX BO3MOXHBIX IIOCJIEICTBUN JIUIs1 OKPYXKAIOIIEH CpEbl.

[leHHOCTH HAyYHOrO ITO3HAHUS:

c(OPMUPOBAHHOCTHIO ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSA HAYKU U OOIIECTBEHHOW MPAKTUKH, MOHUMAaHUEM MaTeMaTHYECKON HayKH Kak cQepsl
YEJIOBEUECKOW JEeATENbHOCTH, ATANOB €€ Pa3BUTHUS W 3HAYMMOCTH Uil Pa3BUTUS LMBUIIM3ALNY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU M MAaTEMAaTHUYECKOW KyJbTypOW KaK CPEICTBOM ITO3HAHMS MHPA;
TOTOBHOCTBIO OCYIIECTBJIIAThH IPOCKTHYIO U UCCIEA0BATEIbCKYIO JEATEIbHOCTh UHANBUYAJIBHO U B
rpynmre.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro mpenMeTa «MaremaTHKay
XapaKTepU3YIOTCS  OBIQJCHUEM  YHUBEPCAJIbHBIMH  HO3ZHAGAMENbHBIMU  OCUCMBUSAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCANbHbIMU — PecyIsmUeHbIMU
oelcmsusmu.

1) Vuusepcanvuvie noznasamenvhuvle Oeticmsus, obecneuusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuaowmuxcsi (0ceoenue Memoo08 NO3HAHUSL OKPYIICAIoue20 Mupd,
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayuil, yMeHull pabomams ¢ uHgpopmayuer).

bazoBble ioruueckue AeCTBHS:

® BBUIBISITh M XapaKTEPU30BaTh CYNICCTBEHHBIC NPU3HAKM MAaTEMaTHUECKUX OOBEKTOB,
MOHSTHH, OTHONIICHWH MEXIy IOHSATHAMHU; (OPMYJIUPOBATH ONPEACIICHUS TOHATHI;
yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KIacCU(UKAIIMU, OCHOBAHUS JUIsl 000OMICHUS U
CpaBHEHMSI, KPUTEPHH IIPOBOIUMOTO aHAJIN3a,;

® BOCIPUHHMATH, (OPMYJIUPOBaTH M MPEOOPA3OBBIBATH CYKICHHS: YTBEPAHUTEIBHBIC U
OTPHIIATEIIbHBIC, CIUHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC;

® BBIIBIIITh MAaTEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W M MPOTHBOPEYMs B (hakTax,
JAHHBIX, HAOJIOJICHUSX W YTBEPXKICHHSX; TpeaaraTh KPUTEPUU JJIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e JcnaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTHKH, JICAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIBHO JOKA3aTeIhCTBA MATEMATHYCCKUX YTBEPKACHUNA (TIPSIMBIE U
OT TIPOTHBHOIO), BBICTPAWBATh ApTYMEHTAIUIO, MPUBOIUTEH MPUMEPHI U KOHTPIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIC CYXKJICHHS U BBIBOJIBI,

e BBIOMpaTh CIOCOO pelieHUs Y4eOHOW 3amaud (CpaBHHUBAaTh HECKOJIBKO BapUaHTOB
peleHus, BbIOMpaTh HauOoJiee MOAXOIAIIUNA C YYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHUEB).

bazoBeie uccnemoBaTenbCKUE IEHCTBHA:

®  UCIOJIBH30BATh BOMPOCKHI KAK MCCIICIOBATEIBCKII HHCTPYMEHT TIO3HAHUS; (POPMYIIMPOBATH
BOTIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIeMy, YCTaHABIMBATh UCKOMOE U JaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3UIINI0, MHEHUE;

® [POBOJIUTH CAaMOCTOSTEIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIECOBaHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObeKTa, SBJCHHSA, IPOLEcca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX/Ty 00bEKTaMH, SIBJICHUSIMH, ITPOLIECCAMHU;



CaMOCTOSITEIIEHO (hOPMYITHpPOBaTH OOOOIICHHS U BBIBOABI TI0 Pe3yiIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, WCCJICIOBAHUs, OLCHUBATH JOCTOBEPHOCTh IIOJYYCHHBIX PE3yJbTaTOB,
BBIBOJOB K 000OILEHNI;

IIPOrHO3MPOBATh BO3MOKHOE PA3BUTHE IPOIECCa, a TAK)KE BBIABUIATH IIPEINOJIOKECHUS O
€r0 pPa3BUTHH B HOBBIX YCJIOBHSIX.

PaGora ¢ uadpopmarnueii:

BBIABIIATH AePULNTHI HH(OPMALMU, TAHHBIX, HEOOXOAUMBIX AJIi OTBETA HA BOIPOC M JAJIS
peuieHus 3a1a4u;

BbIOMpaTh HMHPOpPMALMI0 U3 HCTOYHUKOB  pa3jIMYHbIX THUIIOB, AHAJU3UPOBATbH,
CHCTEMAaTH3MpPOBATh W HWHTEPIPETHPOBATH WH(POPMALMIO PA3IUYHBIX BUAOB U (HOpM
[IPE/ICTABIICHNS,;

CTPYKTYpPHUPOBaTh  MH(POPMALUIO, TPEACTaBIATH €€ B  Pa3sIU4HbIX  (opmax,
WITIOCTPUPOBATh I'paUuecKy;

OLICHUBATh HAA&KHOCTh HMH(POPMAIMM 1O CAMOCTOSTEIBHO Cc(HOpMyTHpOBAaHHBIM
KPUTEPUSM.

2) Yuusepcanvhvie KOMMyHuKamueHwvle Oelicmeus, o0becneyugarom c@opMuUpo8aHHOCMb
COYUATILHBIX HABLIKOG 00YUAIOUUXCAL.
Oo6uenue:

BOCIIPHHUMATh M (OPMYIMPOBATH CYXJICHUS B COOTBETCTBUU C YCJIOBUSMHU U IEISIMHU
o0IIeHus; ACHO, TOYHO, TPAMOTHO BBIpAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PELICHUs 3aJa4d, KOMMEHTHUPOBAThb
IIOJIy4CHHBIA PE3yJIbTAT;

B X0Jle 00CY)XKIEHMsI 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKIA€MOM TeMbl, POOJIEMBI,
peliaeMoi 3aa4M, BbICKa3blBaTh UJEH, HALIEJICHHbIE HA IMOUCK PELICHUS; COMOCTAaBITh
CBOM CYXJIECHMSI C CYKJIECHUSIMU JPYTUX YYaCTHUKOB Jidajora, oOHapyXUBaTh pa3ivyue u
CXOJCTBO TMO3UIMUH; B KOPpPeKTHOH ¢opme GOopMyIHpOBaTh pa3HOIIACHs, CBOHU
BO3PaKEHUS;

IPEICTaBISITh PE3yJbTAaThl PELICHUS 3aJauM, JKCIIEPUMEHTA, HCCICNOBAHUSA, IIPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUIEHHS C Y4€TOM 3aJad IpPE3CHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

COpr,I[HI/I‘leCTBOZ

MOHUMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHAWBHIYyaJLHON paOOTHI MpH
pelieHnH Y4eOHBIX 3ajad; MPUHUMAThH IEb COBMECTHOHN JESITEIbHOCTH, ILIAHHUPOBATH
OpraHu3allii0 COBMECTHOW palboThl, pacnpeieisaTh BUAbBl paboT, IOTrOBapHBATHCH,
00CYX/1aTh MPOLIECC U PE3YJIBTAT paOOThI; 0000IIATH MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCykIeHus, 0OMEH MHEHH, «MO3TOBBIC
HITYPMBD) ¥ UHBIC); BBITIOJIHATH CBOIO YacTh PAaOOTHI M KOOPJAMHUPOBATH CBOU JICHCTBUS C
JIPYTHMH YWICHAMH KOMaHJbl; OIICHUBATH KAa4eCTBO CBOETO BKJIAJa B OOMIMI MPOIYKT IO
KPUTEPHSIM, CPOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBUSL.

3) Vuusepcanvuvie pecynamuensie oeiicmsus, obecneuugarom @GopmuposaHue CMblCLO8bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTII.
Camoopranuzanus:
COCTaBJIATh IUIAH, aJTOPUTM pEIICHUS 3aJadd, BBHIOMPATh CHOCOO pEHmICHHS C Y4ETOM
UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHPOBATH

BapHaHTbI PELICHUH ¢ yu€TOM HOBOIM MH(YOpPMAIIIH.



CaMOKOHTpOJIb:

e BIIAJICTh HABBIKAMH MO3HABATEIILHON peieKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX MPOLECCOB, HUX PE3YyIbTaTOB; BIAAETh CIIOCOOAMHU CAMOIIPOBEPKH,
CaMOKOHTPOJIS IPOIIEcca U pe3yibTaTa pelieHUss MaTeMaTHUECKOH 3aauu;

® MpeABHAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEHICHUH 3a/ladl, BHOCUTh
KOPPEKTHUBHI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalJICHHBIX
OIINOOK, BEISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaTh COOTBETCTBUE peE3yJibTaTa IEIH ¢ YCIOBUSAM, OOBICHATH NPUYUHBI
TOCTHIKEHUS U HEOCTHKEHUS Pe3yJIbTaTOB AEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbHI

OcBoeHue ydeOHOro Kypca «Anredpa W Hayaja MaTeMaTHYeCKOro aHajlM3a» Ha YPOBHE
cpeqHero o0miero oOpa3oBaHUs JOIDKHO O0ECHEYMBATH JIOCTHIKCHHUE CICIYIOIIUX IMPEIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

10 KJIACC

Yuciia ¥ BbIYUCICHUSA

OnepupoBaTh MOHITUSAMH: PALMOHAIBHOE U JCWCTBUTEIBHOE YHUCIO, OOBIKHOBEHHAs H
JecsiTaYHas APOOb, IPOIICHTHI.

BrimonusaTe apudmernyeckue onepamnyy ¢ palMOHAIbHBIMU U JIEHCTBUTEILHBIMU YUCIIAMHU.

BoimonuaTe mpuOMMKEHHBIE BBIYUCICHUS, WCIONB3Ys TMpaBWiIa OKPYTJICHHs, JelaTh
MPUKUIKY U OIICHKY Pe3yJbTaTa BEIYUCICHUH.

OmnepupoBaTh MOHATUSMHU: CTEIEHb C IEJIBIM IIOKa3aTeleM; CTaHaapTHas ¢opma 3ammcu
JNEHUCTBUTENFHOTO YHKCIa, KOPEHb HATYpalbHOM CTENEHHU; HCIOJb30BaTh MOAXOIALIYI0 (QopMmy
3aMnucy AeMCTBUTEIBHBIX YMCEN JUIsl PEIICHUS MPAKTUUYECKHUX 33]a4 U IPEICTABICHUS JaHHbBIX.

OmnepupoBaTh MOHATHSIMU: CHHYC, KOCHHYC W TAHTE€HC MPOM3BOJBHOIO yIia; UCIIOIb30BaTh
3aIlUCh MPOU3BOJIBHOTO yIila yepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHHSs] U HEPABEHCTBA

OmnepupoBaTh MOHITUSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO; IIEJIO€, PAlMOHAIBHOE,
UppalMOHANILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BemonHATe  mpeoOpa3oBaHUST ~ TPUTOHOMETPUYECKMX  BBIPOKCHHWM W peliarh
TPUTOHOMETPHYCCKHUE YPABHCHUSI.

BrimonusaTe npeoOpa3oBaHMsl LENbIX, PAllMOHATIBHBIX W HUPPALUOHAIBHBIX BBIPAKEHUN H
pelIaTh OCHOBHBIC THITBI LIEJIBIX, PAIIHOHAIBHBIX H HPPANMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHsITh ypaBHEHUS W HEPABEHCTBA JJIA PEIICHUS MATEMaTUYCCKUX 3a7ad W 3ajJad U3
pa3IMYHbIX 00JacTel HayKu U pealbHOM JKU3HHU.

MonenupoBaTh peajibHble CUTYAllUU Ha SI3bIKE areOphl, COCTABISATH BHIPAXKEHUS, YPAaBHEHHUS,
HEpPaBEHCTBA IO YCJIOBHMIO 3aJauyM, MCCIEA0BAaTh IOCTPOCHHBIE MOJEIU C HCIOIb30BAHHEM
ammapara anreopsbl.

DyHKIUH U TpadUKH

OnepupoBath NOHATUAMHU: (YHKIIHS, CIIOCOOBI 3a1aHusl (PyHKIHUU, 0OIACTh OMpPECIICHUS U
MHO’KECTBO 3HAUCHUN (HYHKIUU, rpa@uK GYyHKIIUN, B3aUMHO 00OpaTHbIE QYHKIUH.



OnepupoBaTh MOHATUAMU: YETHOCTh U HEUETHOCTh (PYHKLUU, HYIU (YHKLUHU, IPOMEKYTKH
3HAaKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduky GyHKIMIA 1UIs pelIeHns] ypaBHEHUH.

Crtpoutrb M yuTaTh rpaduku JUHEHHON (yHKIMM, KBaJApaTUYHOM (DYHKIUM, CTENECHHOH
(YHKLINU C LEIbIM [T0Ka3aTeeM.

Hcnonb3oBate rpaduku (yHKOMA A8 MCCIEJOBAaHUS IMPOLIECCOB M 3aBUCUMOCTEH INpHU
pelieHnH 3aa4 M3 APYruX Y4eOHBIX TNPEIMETOB M PEAIbHOW JKU3HHU; BHIpAXaTh (HopMyIamu
3aBHCUMOCTH MEKy BEITUYHHAMH.

Havaja maTeMaTH4eCKOro aHaJmu3a

OnepupoBaTh TMOHATHAMHU: TIOCIEAOBATEIBHOCTh, apUpMeTHYecKass M TeOMeTpHUYecKas
IIPOTPECCUMU.

OnepupoBaTh MOHATHSAMU: OECKOHEYHO YOBIBarOIasi reoMEeTpUYecKas MpOrpeccHs, cymma
0eCKOHEUHO yOBIBAIOLIEH reOMETPUUECKOM IPOrPECCHH.

3amaBaTh MOCIENOBATEIBLHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnons30BaTh CBOMCTBA NIOCIEA0BATENIBHOCTEN M IPOIPECCUN IS PEILICHHS PEATIbHBIX 3a1a4
IIPUKIIATHOTO XapakKTepa.

MHoxecTBa H JIOTHKA

OnepupoBarh NOHATHAMH: MHOXKECTBO, OII€pallui HaJl MHOKECTBAMHU.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJis ONKUCAHMS PEAbHBIX IIPOLECCOB U
SIBJICHUH, IPU PELICHUH 33/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.

OnepupoBarh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIEACTBHE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BHIYUCICHUSA

OnepupoBarh NOHATUAMU: HATypalbHOE, LIEJIO€ YUCIIO; UCIOIb30BaTh IPU3HAKH JEINMOCTH
LEJIBIX YUCEJI, PA3JI0KEHHUE YMCila Ha IIPOCThIE MHOKUTEIM JJIs PELICHUS 3a/1a4.

OnepupoBatrh MOHATHEM: CTEIIEHb C PALIMOHATILHBIM [T0KA3aTEIEM.

OnepupoBaTh MOHATUSAMHE: JOTapU(PM YUCIIA, IECITUIHBIE U HATYPAIbHBIE JIOTapUPMBI.

YpaBHeHNs 1 HEPABEHCTBA

[TpuMeHATH CBOMCTBA CTENEHU /sl IPeoOpa30BaHUs BBIPAXKEHUI; ONEpUPOBATh MOHATUAMU:
II0KA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI [IOKA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

BeimonHATe npeoOpa3zoBaHMs  BBIPAKEHHUH, coAepiKalux Jorapumbl; ONEpUPOBATh
MNOHATUSAMM:  JIOrapU(PMHUUECKOE ypaBHEHHME U HEPaBEHCTBO; pellaTh OCHOBHbIE  THUIIBI
Jorapu(pMUUECKUX ypaBHEHHUI U HEPABEHCTB.

Haxoauts pemeHns NpocTednX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMM: CUCTEMA JIMHEHHBIX YpPAaBHEHHH M €€ pELICHHE; HCII0JIb30BATh
CUCTEMY JIMHEHHBIX YPAaBHEHUH JJIs pELICHMS] IPAKTUYECKUX 3a/1a4.

Haxomute pemeHns nmpoCTEHIIUMX CUCTEM M COBOKYITHOCTEH palMOHAIbHBIX YPABHEHUU H
HEPABEHCTB.

MogenupoBaTh peajibHble CUTYallUU Ha SI3bIKE aJIreOpbl, COCTABIATh BHIPAXKEHUS, YPAaBHEHNU,
HEPABEHCTBA M CHUCTEMBI II0 YCIOBUIO 33Ja4yM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIN C
MCIIOJIH30BAHUEM aIlliapaTa ajareOpsl.

DyHKIUH U TPagUKH



OnepupoBaTh MOHATUSAMU: TEPHOAMYCCKast PYHKIUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIINH,
TOYKH 3KCTpeMyMa (DyHKIUH, HanOOJblllee W HaMMEHbIIee 3HaueHHUS (DYHKIMH Ha MPOMEKYTKE,
MCIIOJIb30BaTh MX JIJIS HCCIIC0BaHUsS (DYHKIINH, 3aJaHHON rpaduKkom.

OnepupoBatb [TOHSATHSIMH: rpaduKu [I0Ka3aTeJIbHOM, JgorapupMHUIECKOM u
TPUTOHOMETPUYECKUX (DYHKIMH; M300pakaTh WX HA KOOPAMHATHOW IUIOCKOCTH U HCIIOJIb30BATh
ISl pEIICHUS] YpaBHEHHUI ¥ HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOMN TIOCKOCTH IpadUKU JTHHEHHBIX YPABHCHUN U MCITOJIb30BaTh
UX JIJISL PELICHUS] CHCTEMBI JINHEWHBIX YPaBHEHHUIA.

Hcnons3oBath rpadukn GYHKIUH IS KCCISTOBAHUS MPOIIECCOB M 3aBUCUMOCTEH M3 JAPYTUX
y4eOHBIX JUCIUIUINH.

Hauajia MmaTeMaTH4YeCKOro aHaJIu3a

OmnepupoBarh MOHATUSMH: HENpEpbIBHAS (DYHKIUS; MPOU3BOAHAS (YHKIIMU; UCIIOIB30BaTh
reOMETPUYECKUI M (DU3MUYECKHUI CMBICI TPOU3BOIHOM IS PEIIEHHUS 3a/1a4.

HaxoauTs NpOW3BOAHBIC 3JEMEHTAPHBIX (YHKIUH, BBIYKCIATH TPOU3BOIHBIC CYMMBbI,
MIPOU3BEACHHUS, YACTHOTO (DYHKITHIA.

Vcnonp30BaTh MPOU3BOIHYIO [T UCCISTOBaHMS (DYHKIIMM HA MOHOTOHHOCTD U 9KCTPEMYMBI,
MPUMEHSTh PE3YJIbTAThl HCCIACTOBAHUS K MOCTPOCHUIO IPaHKOB.

Hcrons30BaTh IPOU3BOAHYIO IS HAXOKACHUS HAWTYUIIETO PEIICHHS B IPUKIAIHBIX, B TOM
YHCJIE COIMAILHO-DKOHOMMYECKHUX, 3a/1a9ax.

OnepupoBaTh MOHATHUSAMH: IEPBOOOpa3sHas W HHTErpaj; MOHMMATh TCOMETPUYCCKHHA U
(bu3NYeCKHii CMBICIT HHTErpaIa.

Haxoauts mepBooOpa3HbIe 3JeMEHTapHBIX (YHKIMH; BBIYMCIATE HHTETpaa 1o (opmyie
Herorona—JleitOouuma.

Perrate mpukiIagHble 3aadd, B TOM YHCJIE COLMAIbHO-’KOHOMHUYECKOTO M (DHU3HYECKOIO
XapakTepa, CpeICTBaMH MAaTEMAaTHYECKOTO aHAJIM3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHBIE

Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTposbu [MpakTnyeck

n/n NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
ble padoThI ue padboThbl

pecypcsl
MHoxecTBa pallMOHAIBHBIX U
- p bu6mmoreka [IOK
1 JIEUCTBUTENLHBIX YHCEN. PalinoHanbHbIE 14 1

https://m.edsoo.ru/1568aba3

YpaBHCHH U HEPABCHCTBA

) Oyukuun U rpaduku. CTeneHp ¢ HelbM 6 bu6mmoreka [IOK
IoKa3aTelieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuil KOpeHb N—O1 CTETICHH. 13 | bu6mmoteka [IOK
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DOopmynsl
4 TpHFI)‘OZOMeTpI/II/I.TpI/II‘OHOMeTpI/I‘-IGCKI/Ie 22 1 bubmmorexa LIOK
https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCUU 5 bubmiorexa LIOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 3 | bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/1568aba3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB M TeM (undposBbie)
KonTposabu [MpakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
ble padoThl ue padboThbl
pecypcsl
1 (rilTeneHL c paunz)HaHLHHM r11101<a3'c1TeneM. . 1 BuGmorexa LIOK
okazarenbHas QpyHkuus. [TokazarenpHbie hitps-//m.cdsoo.ru/fl 1cdafd
ypaBHEHHUS U HEPABEHCTBA
, | orapmbunmacoras dymenn ; Busorera LIOK
rapuhMUYECKU BHEHUS U
P yp https://m.edsoo.ru/fl1c4afd
HEPABCHCTBA
. Tp:quOHOM;TszeZKI/I: Q)yHeIZIII/IIZ A UX , 1 BuGmorexa LIOK
rpaduku. TpUroHOMETPUYECKHA
p P P https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
bubnuorexa [JOK
4 I1 T i 24 1
POHSBOARAA HIPHMEHCHIE HPOHSBOMHON https://m.edsoo.ru/f11c4afd
5 HuTerpan u ero npuMeHeHUA 9 bubmmorexa [TOK
p P https://m.edsoo.ru/f11c4afd
6 CucreMbl ypaBHEHUIH 12 1 bubmmorexa [OK
yp https://m.edsoo.ru/f11c4afd
7 HarypansHble u nemnsie ynciaa 6 buGmorexa HOK
yp H https://m.edsoo.ru/fl1c4afd
g [ToBTOpEeHUe, 06001IeHNE, CHCTEMAaTU3 AN 18 ) bubnnorexa [JOK
3HAHUH https://m.edsoo.ru/fl1c4afd
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 6 0
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