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MNOACHUTEJIbBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CPEIHEro oO0mero oOpa3oBaHUs, C YIETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHH, MPEIbIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPAaaUIMKA POCCHIICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHusl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadala MaTeMaTUYeCKOTO aHAIW3a» SBIIACTCS OJHUM W3 Hamboiee
3HaYUMBIX B MPOTrpamMMe CTapIlIel MIKOJbI, MOCKOJbKY, C OJIHOM CTOPOHBI, OH OOecleyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YeHMs] BCEX E€CTECTBEHHO-HAay4yHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHUpPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YalluXCcs Ha YpPOBHE,
HEOOXOMMOM /ISl OCBOCHHUSI KypCOB WH(OPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca yJaliuecs: OBJIaIeBal0T YHHUBEPCATIbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KoTOpasi GopMyJIUpYyeT CBOU JOCTUKEHHUS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl u Hayasn MaTeMaTUYECKOTO aHAllM3a 3aKJIabIBA€T OCHOBY JJISl YCIEIIHOTO
OBJIaJICHUA 3aKOHaMHU (1)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHHUsA OCHOBHBIX TGHIIGHIII/If/'I
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX
N KOMITIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HUCIIOJIb30BAaTh UX B HOBCCI[HCBHOﬁ JKU3HU. B TOXE
BpeMs OBJIajIeHHE aOCTPaKTHBIMHM U JIOTMYECKU CTPOTMMH MATEMAaTUYECKUMHU KOHCTPYKIHSIMHU
PpasBUBaCT YMCHUC HAXOAHUTb 3aKOHOMCPHOCTH, 00OCHOBBIBATH KMCTUHHOCTH YTBCPKIACHUA,
UCIIONIb30BaTh 0000IeHne W KOHKpETH3aIuio, abcTparupoBaHME W aHAJIOTHIO, (OpMHUpYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anrerm 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaju3a B CTapLIEH HIKOJIE yYalllMecs MOJy4YaroT HOBBIM OMNBIT PELIECHUs NMPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO ~ TOCTPOCHHMSI  MaTEMaTHYECKUX  MOJENeW  peajdbHBIX CUTyallud U
WHTEpPIpPETAlMM TOJIYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOMIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUSIMU M UX aBTOpPaMH.

Kypc ob6namaer 3HaYMTENHHBIM BOCIUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIM pean3yeTcs
KaK yepe3 ydeOHBI MaTepuai, CIocOOCTBYIOUINI (POPMHUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS,
TaKk ©W 4epe3 crneuupuky yudeOHOU JACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
AKKYpPAaTHOCTH, HpO}lOJ’DKPITGJ'H:HOfI KOHIOCHTpALKUu BHUMAHUA u OTBETCTBCHHOCTH 3a
MOJIYYeHHBIH pe3yibTarT.

B ocHoBe meroauku o0ydeHus anrebpe M HayajgaM MaTEeMaTHUECKOIrO aHajau3a JIeXKHT
JEeSTEIbHOCTHBIN MPUHIUT O0yUEHUSI.

CrtpykTrypa Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaIM3ay» BKIIIOYAET CIIEIYIOIne
COJIepKaTeNbHO-METOANYeCKre JHUHUU: «Yucna u BeUUCHeHUs», «DyHKIMH U Tpaduxm,
«YpaBHeHHUS U HepaBeHCTBa», «Hauana maremarnyeckoro ananuza», «MHOXKECTBAa U JIOTUKAY.
Bce ocHOBHBIE coliepKaTeIbHO-METOANYECKUE JIMHUM W3Y4aloTCsl HAa MPOTSHKEHUHU JIBYX JIET
00yJeHus1 B CTapliel IIKOJIe, €CTECTBEHHO JOMOJHSSA APYT Ipyra U TMOCTETICHHO HACHIIIAsCh
HOBBIMM TeMaMU U pazjaenamu. JlaHHBIM Kypc SBISIETCS HWHTEIPATUBHBIM, IOCKOJBKY
o0bemMHAET B cebe coaepkaHWE HECKOJBKHX MAaTeMaTHYeCKUX IJUCIUIUIMH: anredpa,
TPUTOHOMETPUS, MATEMATUUECKUN aHAIU3, TEOPHsI MHOKECTB U Jip. [1o Mepe Toro kak yuamniuecs
OBJIaJIEBAlOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEeIbHO
dbopMUpyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATeMaTHYECKYI0 MOJIENb PeaTbHOM
CUTyalluu, MPUMEHITh 3HaHUs, MOJIydeHHblE B Kypce «AinreOpa W Hayalla MaTeMaTH4YeCKOTro
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aHaM3ay, IS PEIICHUS CaMOCTOSITENhbHO COPMYITHMPOBAHHOW MaTeMaTHYEeCKOW 3amadd, a
3aTeM MHTEPIIPETUPOBATh MOJYYCHHBIN PE3YIITAT.

CognepxxarenpHo-MeTOAMuecKass  JuHUS  «Yucna W BBIYMCIICHHS) — 3aBEplIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe ObLJI0O HAyaTo B
OCHOBHOH mIKoJie. B crapieii mkone ocoboe BHUMaHHE yaenseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIUX B ce0s MCIONB30BAHHE PA3IWYHBIX (HOpPM 3amucu
JNEUCTBUTENIPHOTO 4YHUCJa, YMEHHE pAIMOHAJILHO BBIMOJHATH JACHCTBUS C HHUMH, JelaTh
OPUKUAKY, OLEHUBaTh pe3yiabTar. OOydamomuecs TMOMY4alOT HaBBIKM MPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCII0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YHCIOBBIX BBIPAXKECHUI.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YETCS Ha TPOTSHKCHUU BCErO OOYYCHHS B
CTaplied WIKOJe, IOCKOJBbKY B Ka)XJOM paszJelne MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIIUX 3aaa4d. OOy4Jaromuecs: OBIaeBaIOT PA3IMYHBIMA METOIAMHU PEIICHHUS IIEIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHUM, HEPABEHCTB U MX CUCTEM. [lomydyeHHbIE YMEHUS UCTIOIB3YIOTCS MIPU HCCIICIOBAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBININX U HAMMCHBITUX 3HaYeHWH QyHKIWU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUW BBIMONHATH pacuéTel Mo (opmynam, npeodpazoBaHuUs
LEJbIX, PAIlMOHAIBHBIX, HPPANMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXEHHH, COJEpKAlIMX cTerneHu W jorapudmbl. brnarogaps u3yueHuio anreOpanyueckoro
MaTepuraia MPOUCXOIUT JaTbHEUIIee Pa3BUTHE AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIIIUICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] IPAKTHUYECKUX U €CTeCTBEHHO-
Hay4HbIX 3a/]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKAa HAYKH.

CopepxarenpHo-MeToanuYecKass JTUHUS «DyHKIMU U TpaduKu» TECHO MeperuieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHus Mmarepuana. V3ydeHuWe CTENeHHOH, TMoKa3aTeNbHOW, Norapu@MuUUeckod u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWMCTB W TpadUKOB, HCIOJIb30BaHHE (YHKIMI s
pelieHus 3a1a4 U3 APYruX Y4eOHBIX MPEIMETOB M PEallbHOM JKU3HM TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHHEeM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OosbIioe
BHUMaHue yjensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMU  BEJIMYMHAMH, WCCIIEIOBATh TIOJyUYEeHHbIE (YHKIUHU, CTPOUTh WX TrpaduKH.
Marepuan »Toi coaepaTelNbHOM JIMHUU HAllEIeH Ha pa3BUTUE YMEHHM U HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIpAXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B  pasnuyHoi  (dopme:
aQHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AIlHH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast auHUsS «Hadama MareMaTHYecKOTrO aHaliv3a» IMO3BOJSET CYHIECTBEHHO
pacIIMpHUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh UCCIIEA0BATh U CTPOUTH rpaduku QYHKIIHH, OTPEaesaTh UX
HauOOJbIIIMEe U HAUMEHBIINE 3HAUCHUS, BRIYUCIATH IUIOMAIN GUTYp U 0OBEMBI TEJ, HAXOAUTH
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHMSI MAaTeMaTHYEeCKUX MOJENIed peallbHbIX CHUTyalluid, HaXOXIACHUS
HAWIYyYIIero PENICHUs B MNPHUKIATHBIX, B TOM YHCIE COLUUAIBHO-DKOHOMUYECKUX, 3a]ayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHalMu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(GhOpMaIbHO-IOTHYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUW pacCliO3HABATh
MPOSIBIICHUS] 3aKOHOB MaTeMaTWKH B HayKe, TeXHUKe W ucKyccTBe. OOydaromuecs Y3HAIOT O
BBIJIAIONITUXCSl pe3yJabTaTax, MOJYyYEHHBIX B XOJI€ PAa3BUTHS MaTeMaTHKU KaKk HAyKd, W HX
aBTOpaXx.
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CopnepxaTenbHO-METOANYECKAs TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM ITOCBSIIIEHA
JJIEMEHTaM TEOPUU MHO>KECTB. TEOpEeTUKO-MHOKECTBCHHBIE ITPEICTABICHNS IIPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIIOMNI
BCE pasleibl MAaTeMATHKM W €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIe MAaTEMaTUYECKUE
JUCLHUIIIMHBL B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTb IIKOJIBHUKY ITOHUMAThb
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTEMATHKHM MW HCIOJB30BAaTh €ro A
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOT0 MOJICIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEOBaHUS 3TUX MOJIENEN C MOMOUIbIO anmnapaTa ajareopsl u
MaTE€MaTU4YeCKOro aHajlu3a M MHTEpPIpEeTaluu IIOIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIJICTEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO
UCIIONIB3YETCS JUIsl PELICHUsS NPUKIAIHBIX 3a1ad. [Ipy pemenun peanbHbIX NPAKTUYECKUX 3a1a4
yyaliydecss  pa3BUBAalOT  HAOJNIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIONb30BaTh AHAJIOTHIO, 0000IIAaTh M KOHKPETH3HPOBATh MPOOIEMY.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAIHBIX 3a7ad OpraHU3yercs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4ueOHOM Im1aHe HAa M3YYCHHE Kypca anreOphl M Hadal MaTeMaTHIeCKOro aHaM3a Ha 0a30BOM
ypOBHE 0TBOJUTCA 2 yaca B Henento B 10 kiacce u 3 vaca B Henento B 11 kiacce, Bcero 3a /iBa
roga ooyuenus — 170 gacos.
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yuciia ¥ BBIYMCICHHSA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOU, MPOLEHThI, OECKOHEUHbIE
nepuoguveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMH - YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHuH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAJHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUU U PEAIBHOU KU3HH.

JlelicTBuTenpHble yKcaa. PanyvoHanbHble W MppalMOHalbHBIE uyucia. Apudmerndeckue
OTepanuu ¢ JACHCTBUTEIbHBIMHU uuciaMu. [IpuOmmKkEHHbIe BIYMCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas gopma 3amucu JAeHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxofsmedl Qopmbl 3amMcu  JAEHCTBUTEIBHBIX YMCEN JUId  PELICHUS
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JledcTBus ¢ apudmMeTudyecKkumMu
KOPHSIMH HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO APIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOKIAECTBEHHbIE PE0OpPa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meron
WHTEPBAJOB.

Perienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPAaBEHCTB.

Penienne TpUroHOMETPUUECKUX YPABHEHHM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaT€MaTHYECKHMX 3aJad M 3aJ1ad U3
pa3INYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPadUKH

OyHK1Ms, criocoosl 3ananust GyHkuun. I'papux Gynxnun. Bzanmuo oOpatHblie GyHKINU.

O6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUN ¢yHkiuu. Hynu ¢pynknuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIUSI ¢ HaTypajdbHBIM W IIeNbIM Moka3areraeM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa 1 rpaduK KOPHS 1-0M CTETICHHU.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

Havana maTeMaTH4eCKOro aHajmu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTreabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0ecCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKONW MPOTrpecCHi.
dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonp30BaHME MPOrpeccUu Ui PEIICHMS pPEealbHBIX 3aJad
IIPUKIIATHOTO XapaKkTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepanuu Hajx MHokecTBamu. [{narpammel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisi OMUCaHUsl PeajbHbIX IPOLECCOB W SIBICHUMW, NpHU
pELIeHUHN 3aJ1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, 10KA3aTEIbCTBO.
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11 KUIIACC

Yuciia ¥ BBIYMCICHHSA

Hatypanbnble u nensie uncina. [Ipu3Hakyu 1eNMMOCTH LIEIBbIX YACEN.

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm umcna. JlecaTH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHusI 1 HEPaBEeHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(PMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

ITprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl TUHENHBIX YpaBHEHMH. PelieHue NpukiIajHbIX 3a/ad C [OMOLIBIO CUCTEMBI
JIMHEWHBIX YpaBHCHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DOyHKIUH U rpaduku

Oyukuus. [lepuoguueckue  ynkuuu. IIpomMexXyTkn  MOHOTOHHOCTH — (DYHKIIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

[TokazarenbHas u orapudmMudeckas QyHKIMH, IX CBOWCTBA U TpapHKH.

Hcnonb3oBanue rpadukoB GyHKUUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEILICHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTremMaTH4ecKoro aHajaim3a

HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /JIs peIlIeHUs] HEPABEHCTB.

[TpousBoaHas ¢pyHkiuu. ['eomeTprueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpou3sBosHbIe 3reMeHTapHBIX (QyHKIMHA. DOpPMYIIBI HaXO0XKJIEHHUsS MPOU3BOAHON CyMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIMH.

[TpuMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HaMMEHbILEro 3HAYeHHs] YHKIIMM Ha OTPE3KE.

[IpuMeHeHnEe NPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEr0 PEUICHWs B IHPHUKIAIHBIX
3a/1a4ax, JJIs ONpeesieH!s] CKOPOCTH IMPOLIecca, 3alaHHOT0 GOpMYJIIOi UITH rpapuKOM.

ITepBooOpaznas. Tabnauia nepBooOpa3HbIX.

WuTerpan, ero reomMeTpuyeckuid M (U3NYECKUN CMbICH. BbluncieHue HMHTErpanga 1o
dopmyne Herotona—IJleiibauna.
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IIVTIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yeOHOro mpenmMera «MareMaTHKa» JOJKHO 0OeCHeuyuBaTh JOCTHIKEHHE Ha
yYpOBHE cpenHero ooimero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEePU3YIOTCA:

I'paxxiaHCcKO€ BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMMO3UIMM OOY4YaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHUN, NPOIEAyp TpakJaHCKOro oOIIecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTUTYTaMu B
COOTBETCTBUH C UX (YHKIMSAMHU ¥ Ha3HAUCHUEM.

[TaTproTHyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOLIEHMEM K JIOCTHXKEHUSM
POCCHICKMX MAaT€MaTUKOB M POCCUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTH)KEHUH B IPYyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAaHMEM [JYXOBHBIX LEHHOCTEH poccHilckoro Hapoja; CcpOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEICHMUS, CBI3aHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJA B IOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOYas OCTETHKY  MaTeMaTH4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUi; BOCIPHUMMYHMBOCTHIO K
MaTE€MaTUYECKUM ACIIEKTaM Pa3jIndHbIX BUJIOB UCKYCCTBA.

Pu3n4eCcKOe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHHMS NIPUMEHATh MaTeMaTH4YeCcKHe 3HaHUs B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUSA, NMPHU 3aHATUAX CHOPTUBHO-03/JOPOBUTEIILHON
JIEATEIBHOCTBIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIOOUS; MHTEPECOM K DPA3IUYHBIM
cdepam mpoecCHOHATBHON JIeATENIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oyaymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a1a4 MaTEMAaTUYECKOM HAaIIpaBIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHUS COLMAIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHUEM
r100aNbHOTO  XapakTepa 9JKOJOTMYECKMX  MpoOjieM; OpHeHTalued Ha  I[pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHus 3a7ad B 00JIacTU OKpYXKarouleil cpespl, MIaHUpOBaHUS
IIOCTYIIKOB Y OLIEHKU UX BO3MOKHBIX IOCIEACTBUMN IS OKPYKAIOLIEN CPEIbI.

[{eHHOCTM HAy4YHOTO NTO3HAHMUSL:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAYKU M OOLIECTBEHHOM MPaKTHKH, TOHUMAaHUEM MaTeMaTHYecKOW HAayKH Kak chepbl
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YeJIOBEUECKOM ACATCIIbHOCTH, OTAIlOB eé Pa3BUTHA U 3HAYMMOCTU [JId pa3BUTHUA LUBUIIN3AlWU,
OBJIAAICHUEM A3BIKOM MAaTEMAaTHKU U MaTeMaTHIeCKOM Ky.]'[BTypOﬁ KakKk CpE€ACTBOM I1IO3HaHUA
MHpa; TOTOBHOCTBIO OCYHICCTBJIATH MPOCKTHYHO MW HCCICHOBATCIIBCKYIO ACATCIIBHOCTDH
HHIWBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOEHUS IPOrpaMMBbl y4eOHOTo npeaMera «MaremaTrukay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANILHLIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
OelicmeusIMu.

1) Vrueepcanvnvie noznasamenwvmsle oeticmsus, obecneuusarom hopmuposanue 6A306b1x
KOCHUMUBHBIX NPOYECCco8 0byualowuxcs (0ceoenue memooos NO3HAHUS OKPYICAIOWe20 MUpa,
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

ba3oBbie nOrMYECKHE NEUCTBHS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY MOHATUSIMH; (HOPMYIUPOBATH OMpEIENICHUS MOHSITUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHNU s
U CpaBHEHUs, KPUTEPUU MPOBOIUMOTO aHATN3a;

® BOCIPUHHUMATH, (POPMYITUPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE; YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JMAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JleNaTh BBIBOJIbI C HMCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, AEIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIFOUEeHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMaTHUYECKUX YTBEPKICHUH (TpsMble
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBO/IBI,

e BbIOMpaTh cnoco® pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BbIOUpaTh Haubomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENIbHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble HccnenoBaTenbCKue NEHCTBUSA:

® CNOJNB30BaTh  BONPOCHI  KAaK  MCCIENOBAaTENbCKUH  MHCTPYMEHT  IO3HAHMS;
dbopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUNE, MPoOdIeMy, YCTaHABINUBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOro OO0beKTa, SBIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SBJICHUSMU, MPOLIECCAMU;

® CcaMOCTOSATENhbHO (OpMyNIHpOBaTh OOOOMIEHMS U  BBIBOABI 1O  pe3yabTaTaMm
NPOBEIEHHOTO HAOJIOJICHNS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

® [POTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MPEIMOIOKESHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota ¢ uadopmanmei:

® BBIBIATH ACPUIUTHI WH(GOPMAIIMU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIMPOC U
JUTSL pEIICHUS 3a]1a9H;

e BBIOMpaTh WH(GOPMAIMIO U3 HWCTOYHUKOB PA3NIMYHBIX THIIOB, aHAJIW3HPOBATH,
CUCTEMATHU3UPOBATh U HWHTEPIPETHUPOBATh MH(GOPMAIUIO PA3IUYHBIX BUAOB U (OpM
MPE/ICTaBJICHHUS,
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® CTPYKTYpUpPOBaTh HWH(POPMALMIO, TPEACTaBIATH €€ B pa3uyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHWBaTh HAAEKHOCTH HMHPOPMALUHU 10 CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvuvie kommynukamugnvie oeiicmsus, odecneuusarom c@opmuposaHHocms

COYUANLHBIX HABLIKOG 00YUAIOUUXCA.

Oobwenue:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU U IEIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4d, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTaT;

e B X0JIe 00CYX/IeHUS 3aJ]aBaTh BOIIPOCHI MO CYILECTBY 00CYKIaeMOM TeMbl, IPOOIIEMBI,
pelmaeMoi  3a7add, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUS;
COMOCTABJIAITh CBOU CYXKIEHHUS C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHAaJIOra,
oOHapyKUBaTh pa3IMyuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme popMyIHpoBaTh
pa3HoOracHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3yJbTaThl PEIUEHUS 3a7add, YKCIIEPUMEHTa, UCCIEIOBAHMUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpynHHYECTBO:

e [IOHMMAaTh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHOH pabOTHI
OpU pelleHuH Y4YeOHbIX 3ajay; MPUHUMATh LElIb COBMECTHOW JESTEIbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pachnpeneisaTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYKJAaTh MpoLecC M pe3yibTaT padoThl; 0000maTh MHEHHS
HECKOJIBKUX JIIOCH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMbI» W UWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
IPOAYKT MO KPUTEPHSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHSL.

3) Yuusepcanvnuie pecynamugnuie delicmsus, obecneuusaiom @opmupoeaHue CMulCl08bIX

YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJIATh IJIAaH, aIFOPUTM PELICHUs 3a/ayd, BbHIOMpATh CIIOCOO peHIeHHs ¢ YYETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTpOJIb:

e BJAJCTh HABBIKAMM I103HABATEIbHONW pE(IEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUH M MBICIUTENBHBIX MPOLECCOB, HX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuIeHHs MaTeMaTHYecKOi
3a/1a4u;

® MpeABUAETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH PEUICHUH 33Jaud, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYJHOCTEIH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBUSAM, OOBSCHATH HPUUYUHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
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IMPEJIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro kypca «AnreOpa ¥ Hayajga MaTeMaTHYECKOrO aHAIN3a» Ha YpOBHE
cpenHero oomero o0pa3oBaHUs TOJDKHO OOECTIeunBaTh JOCTHIKEHUE CIIETYIOIIUX IPEIMETHBIX
00pa30BaTENIbHBIX PE3YJIbTATOB:

10 KUIACC

Yuciia 1 BBIYUCJICHUSA

OnepupoBaTh HNOHATHSAMH: PALMOHAIBHOE U JEHCTBUTEILHOE YHUCIIO, OOBIKHOBEHHAs U
JecATUYHas ApOOb, IPOLIEHTHI.

BoemonsaTe apudmeTHyeckue Onepaluud C pPAlUOHAIBHBIMU M JIeHMCTBUTEILHBIMU
YHCIIaMH.

BomonsaaTe npuOnmKEHHBIE BBIYMCICHHSA, HCIONB3YS TMpaBWIa OKPYIJICHUS, [€NaTh
IPUKHUIKY U OLIEHKY Pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HMOHSATHSIMHU: CTEIIEHb C IEJIBIM TOKa3aTesieM; cTaHaapTHas (opma 3amucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHON CTENEHH; MCIIOJIb30BaTh MOAXOIAILYI0 (OopMy
3aIMCH ICHCTBUTENBHBIX YMCEN ISl PEIICHUS MPAKTHUECKUX 3a1a4 U MPEJICTABICHHS JaHHBIX.

OnepupoBaTb MOHATHUAMHU: CHHYC, KOCHMHYC M TaHI€HC IPOM3BOJBHOIO  YIJIa;
UCTIOJIB30BAaTh 3aIMCh IPOM3BOJIBLHOTO YIJIa uepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh MOHATHIMHU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO; IIENIOE, PAllMOHAIBHOE,
UppalMOHAIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BemonaaTe  mpeoOpa3oBaHUs ~ TPUTOHOMETPHYECKMX  BBIPAKEHUH W pemIaTh
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BrImonHATh npeoOpazoBaHus IEBbIX, PAMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE TUIIBI LIEJIbIX, PAlIMOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[TpuMeHSTh ypaBHEHHSI U HEPAaBEHCTBA Ul PEUICHUS MaTEeMaTHYECKUX 3a/1a4 W 3a7ad u3
pa3INYHBIX 00JIacTe HAyKU U peabHON KU3HH.

MonenupoBaTh peabHbIE CHTYalldd Ha S3BIKE aireOpbl, COCTABISTH BBIPAKCHHS,
YpaBHEHMsI, HEpaBEHCTBAa 10 YCJIOBUIO 3a/lauM, HCCIEA0BaTh IOCTPOCHHBIE MOJIENU C
MCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduku

OrnepupoBaTh NOHATHUSAMU: (PYHKITHS, CITOCOOBI 3aaHusl (DYHKIIMH, 00JIaCTh ONPEICICHHS
¥ MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK GYyHKINUH, B3AUMHO OOpaTHbIE (DYHKIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTP W HEYETHOCTh (YHKIHMH, HYIW (QYHKINH,
POMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBate rpaduku GQyHKIMHA U1 peLIeHns ypaBHEHUH.

Crpouth U yMTaTh rpa@UKU JUHEHHON (QYHKIMH, KBaJAPATUUYHOM (YHKIIMH, CTENEHHOU
(YHKLNU C LENbIM [TOKa3aTeNeM.

Hcnonp3oBarh rpaduku GYHKIUN JUIsI UCCIEIOBAHMS IPOIIECCOB M 3aBUCUMOCTEH TP
peLIeHUH 3aJad U3 JAPYruxX y4yeOHBIX NPEIMETOB M pealbHOW KM3HM; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX]Ty BETHUYNHAMH.

Hauana maTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATHUSMH: IOCIEIOBATEIHHOCTh, apu(METHUECKasi U TEeOMETpHUYECKast
IIPOrPECCUH.

OmnepupoBaTh MOHATHIMHU: OECKOHEYHO yOBIBAIOIIAsi TEOMETPpUYECKast IIPOTPECCHs], CyMMa
0eCKOHEUHO yOBIBaOIIEH reOMETPUUECKOI MPOrPecCHH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHM JUIsl pEeIIeHUs] pealbHbIX
3aJa4 MPUKJIaHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA
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OnepupoBaTh NOHATUSAMU: MHOKECTBO, OIIEPALlUU Ha/l MHO>KECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar sl ONMCaHHUs PEaJIbHBIX IIPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHUE, TEOPEMA, CICICTBUE, 10KA3aTEIbCTBO.C

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

OnepupoBaTb MNOHATHSMM: HATypaJlbHOE, L€J0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIMMOCTH LIEJIBIX YHCEIT, PA3JI0KEHHUE YUCIIa HA IIPOCTBIE MHOXKHUTEIN JJIs PEILEHUS 3aad.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAJILHBIM [10KA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIOrapu(M YUCIIa, 1eCATUYHBIC U HATYpaJbHbIC JIOTapu(MBI.

YpaBHeHusI 1 HEPaBEeHCTBA

[IpumensaTs cBoOicTBa CTemeHW s NpeoOpa3oBaHMsl BBIPAXKEHUH; ONEPUPOBATH
NOHATUSAMM: IIOKA3aTelIbHOE YpAaBHEHUE M HEPABEHCTBO; pEIIATh OCHOBHBIE  THIIBI
IIOKAa3aTeNIbHBIX YPABHEHUH U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAKEHUMN, COJEp)KAlIMX JIOrapu(Mbl; OIEpUPOBATH
HOHATUAMM: JIOrapu(MUUYECKOe YpaBHEHHWE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts perieHns NpocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PEIIEHUS NPAKTUYECKUX 3a/1ay.

Haxoauts pemieHus npocTelmmx CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPABHEHHUU U
HEPABEHCTB.

MopnenupoBaTh peajbHblE€ CHUTyallud Ha S3bIK€ aireOpbl, COCTaBIATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIENOBATH IIOCTPOECHHBIE MOAECIH C
MCII0JIb30BaHUEM arrapaTa ajareopbl.

DOyHKIUH U rpaduKu

OnepupoBaTh MOHATUSAMHU: TepuoandYecKass (QYHKIUS, MPOMEKYTKM MOHOTOHHOCTHU
(GyHKLIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAaUMEHblIee 3HaueHus (yHKIHUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS Mcce0BaHus QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  IpadUKH  [OKa3aTeIbHOM,  JOrapupmuyeckon  u
TPUTOHOMETPUUECKUX (PYHKLMN; N300pakaTh X HA KOOPJUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pEILIEHUs] YPAaBHEHUIN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTU TpaduKH JIMHEHHBIX YpaBHEHUH W
MCIIOJIb30BAaTh UX VISl PEIICHUS] CUCTEMBI JIMHEWHBIX YPaBHEHU.

Wcnonb3oBarhk rpaduku GYHKIMA IS HCCIIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
JPYTUX y4eOHBIX AUCHUILIUH.

Hayana maTreMaTH4ecKoro aHajam3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHAs  (QYHKUUS;  MPOM3BOJAHAS  (DyHKIHUH,
HCIIOJIb30BaTh T€OMETPUUYECKUHN 1 (PU3NUECKHUI CMBICI IPOM3BOIHOM JIsl peIIeHUs 3a/1a4.

Haxoaute mpou3BOAHBIE 3J€MEHTapHBIX (DYHKIMHA, BBIYUCIATH NPOU3BOAHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIUA.

Hcnonb30BaTh MNPOM3BOJAHYIO s HMCCieloBaHMS (YHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCIEOBAHUS K TIOCTPOEHUIO IpaUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILEro PEIIeHHs B IPUKIAIHBIX, B
TOM YHCJIE COI[UABbHO-YKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Hasi MU MHTErpal; MOHUMATh NEOMETPUYECKUNA U
buznyecKkuil CMbICT UHTETpaa.

Haxoaute mepBooOpa3Hble 3JeMEHTApHbIX (PYHKIUI; BEIYUCIATH MHTETpal mo Gopmyine
Herorona—Jleiioumuia.

Pemate mpukiagHble 3aa4M, B TOM YHCIIE COIMAIBLHO-I)KOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMHA MaTEMaTHYECKOTO aHAJIN3A.
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TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypes
MHokecTBa pallMOHAJIBHBIX U
1 JICUCTBUTEIIbHBIX YnCesl. PallnOHAIbHBIE 14 1
YpaBHEHUS U HEPABEHCTBA
) Oyukiun u rpaduku. CTeneHs ¢ HelbM 6
IIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N—0i CTETICHU. 18 1
HppauroHanbHble ypaBHEHHS U HEPABEHCTBA
Dopmyiibl
4 TPUrOHOMETpUU. TpUroHOMeTprUYECKHE 22 1
yYpaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOIPECCHH 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 3 1
3HaAHUUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KJIACC

KoanyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bceero Konrpoaensie | Ilpaxraieckue o0pa3oBaTte/ibHbIE
padoTshI padoThI pecype
Crenenb ¢ pallMOHAIBHBIM ITOKa3aTEJIEM.
1 [TokazarenpHas pynkums. [lokazarensHbie 12 1
yYpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHomeTpruIecKue 9 1
HEpPaBEHCTBA
4 [IpousBoaHas. [IpumeHneHne mpou3BOIHON 24 1
5 HuTerpan v ero npuMeHeHUst 9
6 Cucremsl ypaBHEeHUN 12 1
7 HarypaneHsle u nensie yucna 6
2 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 13 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0

[okymeHT co3aaH B anekTpoHHon copme. Ne 18 ot 07.05.2024. NcnonHutens: Cagpikos J1.M.
Ctpanuua 13 us 14. Ctpanuua cosgara: 07.05.2024 17:35

Il INIEKTPOHHBIN
=¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 18 ot 07.05.2024
WunumnaTop cornacoBanus: CagbikoB J1.M. OQupekTop
CornacoBaHune nHnyumnposaro: 07.05.2024 17:36

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Capeikos [1.M. 07.05.2024 - 17:37
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