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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma y4eGHOrO Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs s obywaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero oO0Iliero odpazoBaHus, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHH, MPEIbSIBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TPagUIMA POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY JIsI CaMOPA3BUTHUA W HCEIIPCPBLIBHOI'O
o0pa3oBaHus, LEJIOCTHOCTh OOLIEKYJIBTYPHOIO, JUYHOCTHOTO W IO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYaroIIUXCsl.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTUYeCKOTO aHalu3a» SIBISETCS OJHUM M3 Haunboiee
3HAYUMBIX B MPOTpamMMe CTapIIeH MIKOJbI, MOCKOIBKY, C OJHON CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYI0 0a3y Julsl M3Y4YeHHsS BCEX €CTECTBEHHO-HAayUHBIX KypCOB, a C JIpyroi
CTOPOHBI, (QOPMHUPYET JIOTUYECKOE W aOCTPAKTHOE MBINUICHUE YYallUXCsl Ha YpPOBHE,
HEOOXOIUMOM JIsl OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca yyaliuecs OBJIaJIeBal0T YHUBEPCATbHBIM A3bIKOM COBPEMEHHOM HAyKH,
KOTOpast (GOpMYIUPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpb! 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JJISl YCIIELTHOIO
OBJIAJICHUS 3aKOHAaMH (U3UKH, XUMHH, OWOJIOTUM, TOHUMAHUS OCHOBHBIX TEHACHIIUN
HSKOHOMHUKH U OOIIECTBEHHOW U3HU, TO3BOJSET OPUECHTUPOBATHCSI B COBPEMEHHBIX IH(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HUCIIOJIB30BATh UX B HOBCGI[HGBHOﬁ JKM3HU. B TOXE
BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHYECKU CTPOTrUMHU MATCMATUYCCKHMU KOHCTPYKOUAMH
pa3BUBAaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPKIACHHUS,
UCIIONIb30BaTh 0000IIeHne W KOHKpETH3aIuio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpPYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B XO0JA€ U3YUCHUA anre6p},1 N Haydall MaT€MaTH4€CKOIro
aHallu3a B CT&pIHCfI MIKOJIC y4JalluecCd IOJIy4daroT HOBEIU OIIBIT pPEeICHUS MPHUKIAAHBIX 3a1ad4,
CaMOCTOSITENIbBHOIO ~ MOCTPOCHHMSI MaTEMaTHYECKUX MOJENed  pealbHbIX CUTyallud U
WHTEpPOpPETAlMM TOJYYEHHBIX pEIICHUH, 3HAKOMATCS C NpUMEPaMH MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE M B HMCKYCCTBE, C BBIAAIOIIMMUCI MaTEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc o0mamaer 3HAYUTENBHBIM BOCHUTATENHHBIM MOTEHIIMAIIOM, KOTOPBIA peanu3yercs
KaK yepe3 y4eOHBI MaTepuai, CocOOCTBYIONINI (pOPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHHUS,
TaKk ®W 4epe3 crnenupuKky ydeOHOH MACATEIBHOCTH, TPEOYIOIMIEH CaMOCTOSTEILHOCTH,
AKKYpPaTHOCTH, HpO)IOJ'DKPITGJ'IBHOﬁ KOHOCHTpAaIun BHUMAHUA u OTBETCTBCHHOCTHU 3a
MOJIYYEHHBIN pe3yJbTar.

B ocHoBe meroauku oOydeHusi anreOpe M HadajgaM MaTEeMaTHUYECKOTO aHajan3a JICXKHT
JeSTeIIbHOCTHBIA IPUHLIUIT O0yUEHUSI.

CrpykTypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHallM3a» BKIIIOYAET CIIEAYyIOIINe
coJiepKaTelbHO-METOAUYeCKue JHHUU: «YHucna W BblUMCIHCHUs», «DyHKUUH U TpaduKn»,
«YpaBHeHUs1 U HepaBeHCTBay», «Hauana Maremarnueckoro aHanu3a», «MHOXKECTBA U JIOTHKA.
Bce ocHOBHBIE conep)kaTeabHO-METOIWYECKUE JTUHUM W3Y4aroTCs HAa MPOTSHKEHHHM IBYX JIET
o0ydeHus B cTaplled IIKOJIe, €CTECTBEHHO JOMOJHSASA APYr Ipyra M MOCTENEHHO HACBIIASCh
HOBBIMM TeMaMU U pasjaenamu. JlaHHBIM Kype SBIIAETCS HWHTEIPATUBHBIM, IIOCKOJBKY
oOpenuHsIET B cebe CoJep)KaHUE HECKOJBKUX MaTeMAaTHYeCKUX JUCHHILTUH: anredpa,



TPUTOHOMETPUS, MATEMAaTUUYECKUN aHATIN3, TEOPHUSI MHOXKECTB U J1p. I1o Mepe Toro kak ydamuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEMATHUYECKHMM allllapatoM, y HUX TOCIEeI0BATEIIEHO
dbopMUpYyeTCST U COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMAaTUYECKYI0 MOJCNb pealbHON
CUTyallud, NMPUMEHITh 3HAHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTHYecKOro
aHaJIM3a», JJI PELIeHUs CaMOCTOSTEIbHO C(OPMYIMPOBAHHOM MaTeMaTHYeCKOW 3agadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIbTaT.

CopnepxxarenpHo-MeTOAMYECKass  JUHUS — «Yucma W BBIYMCIICHUS» — 3aBepIIaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAyaTO B
OCHOBHOI1 miKkoinie. B crapmieil mkone ocoboe BHUMaHue yaensercss GOpMUPOBAHUIO MPOUYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONMIMX B ce0s HMCIIONB30BAHHE PA3NUYHBIX (BOpM 3ammcu
JNEUCTBUTENIPHOTO 4YHUCJIa, YMEHHE pAIMOHAJIIHO BBIMIOJHATH JACHCTBUS C HHUMH, JelaTh
OPUKUAKY, OLEHUBaTh pe3ynpTaT. OOydaromuecs TMOJy4aloT HaBBIKKM HPUOTKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHUS YUCIIOBBIX BHIPAKCHUH.

Jlunusa «YpaBHEHUS! U HEPABEHCTBA» PEAM3YeTCSd Ha MPOTSHIKEHUU BCEro oOydeHHUs B
CTaplled WIKOJe, MOCKOJbKY B KaXIOM pas3Jeie MporpaMMbl IPEIyCMOTPEHO peLIeHuE
COOTBETCTBYIOIIHUX 3a7a4u. OOyydaromuecs OBIaaeBal0T Pa3IMUHbBIMA METOIAMU PEIICHUS IIEINbIX,
paldoOHATIBHBIX, UPPAIMOHAIBHBIX, ITOKA3aTEIbHBIX, JOTAPU(PMUUECKIUX U TPUTOHOMETPUUYECKUX
ypaBHEHUM, HEPABCHCTB M UX CUCTEM. [loydeHHbIE YMEHUS UCTIONB3YIOTCS TIPU HCCIICIOBAHUN
GYHKIUI ¢ TOMOIIBIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/lad M 3ajad Ha HaXOXKJIEeHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui (GyHKuuu. [lanHas comepikarenabHasi TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUU BBINONHATH pacuéTel mo (opmynaM, HpeodpazoBaHUs
LEJIBbIX, PAIlMOHAIBHBIX, HPPANUOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TakkKe
BBIpQXEHHH, COJEpKAIIMX cTerneHu W Jorapudmbl. brarogaps u3yudeHuio anreOpanmyueckoro
MaTepuaia MPOUCXOTUT JalbHEeIee pa3BUTHE ATOPUTMHYECKOTO U aOCTPAKTHOTO MBIIILICHUS
yJamuxcsi, (GOpMHUPYIOTCS HABBIKM JEAYKTHUBHBIX PAacCYXIEHUW, pabOThl C CHUMBOJBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEHW B BHJI€ PAaBEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HarJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK A3bIKa HAYKH.

ConepkarenbHo-MeToauueckas JUHUS «OyHKIMU U TpaQuKu» TECHO MEpEruieTaeTcst ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3aaéT TIOCIEI0BATEIHbHOCTD
U3ydeHHs Marepuana. V3ydeHWe CTENeHHOW, TMOKa3aTenpbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKIMHA, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKIMHA AIs
pelIeHUsT 3a/lad U3 JAPYTrux y4eOHBIX MPEIMETOB W PEAIbHOW >KU3HM TECHO CBS3aHO KakK C
MaTEeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUW W HepaBeHCTB. [Ipu sToM OosbIoe
BHUMaHue ynenseTcss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylIaMH 3aBHUCHMOCTH MEXIY
pa3MYHBIMH BEIMYMHAMH, UCCIEOBAaTh TOJIy4YeHHbIE (DYHKIHUHU, CTPOUTh UX TpaduKH.
Marepuan »TO coaepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHEC YMEHHH W HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopwme:
AHAIUTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero mu3yueHume crmocoOCTBYeT pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W  KOHKPETU3AIWU,
HCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenbHas nuHusA «Hadama maTeMaTnyeckoro aHajan3a» MO3BOJISET CYLIECTBEHHO
pacuMpuTh KPYT KaKk MAaTeMaTUYECKUX, TaK M MPUKIATHBIX 33724, JOCTYITHBIX 00yJaroImuMCs, y
KOTOPBIX MOSIBISIETCSI BO3MOKHOCTH UCCIIEIOBATh U CTPOUTH rpaduku HyHKIUH, OpEAesaTh UX
HauOOoJIbIINE U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh



CKOPOCTH M YCKOpeHHs TmporeccoB. JlaHHas conepKarenbHas JMHHAS OTKPBIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHHA MATCMATUYCCKHUX MOI[CJICﬁ PCaJIbHBIX CHTyaHHﬁ, HaXO0XJICHUA
HaWJIydqmero peucHusa B IIPUKIAIHBIX, B TOM YHCJIC COHHUAJIBHO-3KOHOMHYCCKHUX, 3alaydax.
3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaIN3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO,
(OpMaNbHO-IOTUYECKOTO M KPEaTHBHOTO MBIIIICHUS, (POPMUPOBAHHIO YMEHHUI paclio3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHKE M HCKyccTBe. OOydaromiyecs y3HAmOT O
BbIAIOMIUXCA PE3YyJIbTaTaX, IMOJIYYCHHBIX B XOJC PA3BUTHUA MATCMATUKHW KaK HAYKH, U HUX
aBTOpax.

ConepxxarenpHO-MeTOANYECKask TUHUS «MHOXKECTBA U JIOTUKA» B OCHOBHOM IIOCBSIICHA
9JICMCHTAM TCOPHU MHOKCCTB. TGOpeTI/IKO-MHO)KCCTBeHHBIG MpeaACTaBJICHUA IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIOMINI
BCE pasleibl MaTeMaTWKH M €€ TNPHIOKEHHWH, OHM CBS3BIBAIOT Pa3HbIE MaTeMaTHYeCKHUe
JMCUMIUIMHEL B eanHoe 1enoe. [1o3ToMy BakHO AaTh BO3MOKHOCTH IIKOJBHUKY MOHHMATh
TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK COBpeMeHHOfI MaTE€MAaTUKH MW HUCIIOJB30BaTh €10 IJIA
BBIPAXKCHUA CBOUX MBICIICH.

B kypce «Anrebpa u Hayasla MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKXKe OCHOBBI
MaTEeMaTUYECKOr0 MOJEIMPOBAHUsS, KOTOPbIE NPH3BaHbI CHOPMUPOBATH HABBIKH HMOCTPOCHHS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAaHUS 3TUX MOJIENICH C IMOMOIIBIO anmnapaTa ainreopsl U
MAaTCMAaTUYCCKOro aHajin3da W HUHTCPIOPETAIHMU IOJTYYCHHBIX PE3YJILTATOB. Takue 3aJaHusd
BIUICTEHBl B KaXIbIH M3 pa3feioB IPOrpaMMBbI, MOCKOJIBKY BECh MaTepHall Kypca IIUPOKO
UCTIONIBb3YeTCsl AJIS pelleHHs] PUKIaIHbIX 3a1a4. [Ipu pemennn peanbHbIX NIPAaKTHYECKUX 33734
yualipecsi  pa3BUBAlOT  HAOJNIOAATENbHOCTh,  YMEHHE  HAaXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCIOJIb30BaTh AHAJOTUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOIeMy.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIATHBIX 3a7ad OpraHU3yeTcs B
npoliecce U3y4eHus BceX TeM Kypcea «Anredpa v Hauana MaTeMaTHYeCKOTo aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM MiiaHe Ha U3y4eHHe Kypca alnreOpbl 1 Hayall MaTeMaTHUeCKOTo aHalln3a Ha 6a30BOM
ypoBHe oTBouTCs 3 yaca B Hepento B 10 kiacce u 3 yaca B Hepento B 11 kiacce, Bcero 3a iBa
roga ooydenus — 204 gaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MAJs pPELICHUs
IIPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HAaHUHU U PEaIbHOM JKU3HHU.

JelicTBuTenpHble yKciaa. PanyoHanpHble W MppalMOHaNbHBIE uyucia. Apudmernueckue
orepanuu ¢ AEUCTBUTEIbHBIMU yHuciaMu. [IpubnmuxéHHble BHIYMCIEHUS, IIPaBUIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazateneMm. CranpapTHas Gopma 3amucH JASHCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue mnoaxofsmedl (GopMmbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN I pPELIeHUs
IIPAaKTUYECKMX 33/1a4 U IPEJCTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTeneHu. JledcTBus ¢ apudmMeTuaecKkuMu
KOPHSIMHM HaTypajbHOW CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BAHHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIbI.

VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBa. Meton
MHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAIlMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB.

Pemenne nppanimoOHaIbHBIX YPaBHEHUN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpuMeHeHrne ypaBHEHMI M HEPABEHCTB K PEIIEHUIO MAaTEMAaTUYECKUX 3ajad M 3aJ1ad u3
pa3INYHbIX 00J1acTe HAYKH U pealbHON KHU3HH.

DyHKIUHN U TPadUKH

@yHK1Ms, criocoOs! 3ananus GpyHkuu. ['padux pynkumun. Bzaumuo oOpaTHbie QYHKIUH.

Ob6nacTp omnpeneneHuss 1 MHOXKecTBO 3HaueHui ¢pynkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

Crenennas (QyHKIMs C HaTypajdbHBIM U IIeJBIM Moka3areiem. E€ cBoiicTBa W rpaduk.
CaotlicTBa U rpaduK KOpHS N-0i CTEHEHH.

TpuroHomeTrpuyeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUECKUX (YHKIUH
YHCJIOBOI'O apryMEHTA.

Hayana matemMaTH4ecKkoro aHajamsa

ITocnenoBaTeNbHOCTH, CHOCOOBI  3aJaHMs  IOCICAOBATEALHOCTEH. MOHOTOHHEIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W TreoMeTpHuYecKass mporpeccud. beckoHeyHO — yObIBaroas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOMIEH T€OMETPUUYECKON MPOTPECCHH.
dopmysa CIOXKHBIX IPOLEHTOB. Mcrnonap3oBaHuEe NMPOrpeccuM AJIA PEIICHUs pealbHbIX 3aaad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O alrapara [Jis1 ONHMCaHHA PCAJIbHBIX MPOHCCCOB U HBJ]eHHI;'I, npu
pELICHUH 337124 U3 APYTHX YUEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. [lecaTnynabple U HATypalbHbIEC JOTapUPMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHU C PAL[MOHAIIBHBIM IIOKA3aTEIEM.

[TprMepbl TPUrOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA.

CucreMbl JTMHENHBIX ypaBHEHMH. PemeHue NpukiaaaHbIX 3alad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.

[IpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHHI0 MAaTeMATHUYECKUX 3aJad U
3aJa4 U3 Pa3IUYHbIX 00JacTel HAyKU U pealbHOU JKHU3HU.

DyHKIUHN U TPaPUKH

Oyuknus.  [lepuonuueckne  pynkumu. IIpomMexyTkh  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HaumOosbliee m HauMeHbllee 3HaueHHE (DyHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPapUKH.

[ToxazarenbHas u gorapudmuueckas GyHKLINU, UX CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUMH I8 HCCIEAOBAaHHUS MPOLECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEATbHOM KU3HU.

Havaja maTeMaTH4YeCKOro aHAJIHM3a

HenpepoiBable pyHKIMN. METO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBonHas Gpynkuuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICT TPOU3BOTHOM.

[TpousBoaHbIe 31eMEHTApHBIX (QYHKIUH. DOpMysbl HaXO0XKIEHUS MPOU3BOJHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHH.

[TpuMeHeHne MTPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbBIIET0 3HaYeHNs (QYHKIIMU Ha OTpE3Ke.

[IpumeHeHre NPOU3BOMHOM Al HAXOXACHUS HAWIYYIIEro PpEeHIeHHs] B MPHUKIATIHBIX
3ajjauax, AJs ONpeAesIeHHUs] CKOPOCTH Ipoliecca, 3aJaHHOro (popMyI0i Uit rpaukoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuyeckuii M (QuU3MUECKUil cMbIcia. Bplumcienue HWHTErpana 1o
dbopmyne Hetorona—JleliOnuna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro npeamera «MaTemarukay JOJDKHO 00eCredMBaTh JOCTHIKCHUE HA
YpOBHE cpenHero oomero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpeIMETHhIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3YITCS:

I'paxknaHcKO€ BOCIIMTAHUE:

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MLIMHU OO0yYaromerocss Kak akTUBHOIO U
OTBETCTBEHHOT'O 4JIEHAa POCCUIMCKOrO OO0IIeCTBa, MPEACTABICHUEM O MaTEeMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIbLHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON TPaXKIAHCKOM MICHTHYHOCTH, YBOKEHUS K MPOLLIOMY
U HACTOSIIEMY POCCUUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ITHUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKUd U JIEATEIbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOWYUBOTO Oy IyIIEro.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas ACTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCyX JACHUN; BOCIPUUMUYHUBOCTHIO K
MaTe€MaTUYeCKUM acleKTaM pa3IudyHbIX BUJIOB UCKYCCTBA.

®uU3NYECKOE BOCITUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHWUA B HHTEpecax
310pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHUE, cOATAaHCHPOBAHHBIA PEKUM 3aHSATUN M OTABIXA, pEryispHas Quznyeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IEHHOCTU TPYIOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBEHON AESITeNFHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON U €€ MPHUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyayiiel nmpodeccun U peaan30BbIBaTh COOCTBEHHBIC
’KU3HEHHbIC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caMo00Opa3oBaHUI0 HAa TPOTSDKEHWHM BCEHM JKU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PEIICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKON HapaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KyJIbTYpbl, NMOHUMAHUEM BIUSHUS COLUAIBHO-
HPKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBHOM Cpebl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa AKOJOTMYECKUX  MpoOJieM; OpUEeHTalued Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHMsl 3a7iad B 00JIaCTU OKPY’KalOUIe cpelpl, IIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIIEH Cpeibl.

[{eHHOCTH HAyYHOI'O [TO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHHEM SI3bIKOM MAaTE€MATHUKHM M MAaTE€MaTUYECKOM KYJbTypOW KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJISATH IHPOEKTHYKD M HCCIEAOBATENIBCKYH JIESITEIBHOCTh
WHAWBUIYAJIbHO U B TPYyIIIE.

METAINIPEIJMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeameta «MaTemarukay
XapaKTepU3yIOTCSl  OBNAJICHUEM  YHUBEPCAIBHBIMA  HO3HABAMENbHbIMU  OeliCBUIMU,
VHUBEPCANLHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yasmUEHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCco8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa,
npuUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

ba3oBeie 10ruYecKue NeUCTBU:

® BBUIBJISATH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXIy MOHATUAMH; (HOPMYIUPOBATH OIpPEENICHUS MOHATUH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IIeHUs
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYJIMPOBATH U NPeO0OPa30BHIBATH CYXKICHUS: YTBEPIAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHs B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUSX; IpemiaraTb KPUTEPUU JJISl BBISIBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIFHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (TpsMbIe
U OT TMPOTUBHOTO), BBICTPAMBATh ApPTYMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

e BbIOMpaTh cnocob penieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® UCHOJB30BATh  BONPOCHl  KAaK  HCCIEAOBATENBCKUH  WHCTPYMEHT  TO3HAHUS;
(dbopMyIHpOBaTH BOMPOCH], (PUKCHUPYIOIIME MIPOTHUBOpEUHE, MPOoOIeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEHl MaTeMaTU4ecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAy 00bEKTaMU, IBICHUSIMHU, IIPOLIECCAMU;



® CaMOCTOATENHbHO (OpMyIHUpOBaThH OOOOIIEHUS W  BBIBOJALI IO  pe3yJibTaTaM
MpOBEAEHHOTO HAOIOACHMS, UCCIEA0BaHUsA, OLEHUBATh JOCTOBEPHOCTh MOJTYyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MIPETOJIOKCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ uapopmarueii:

®  BBIBIATH JePUIUTHI HH(GOPMALIUY, JAHHBIX, HEOOXOIUMBIX Il OTBETa Ha BOMPOC U
JUTSL PEIICHUS 33]1a9H;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3NMYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
MPEJICTaBICHHUS,

® CTPYKTYpUpOBaTh HWHQPOPMAIUIO, TMPEACTaBIATh €€ B  pa3UYHBIX  (dopMax,
WLTIOCTPUPOBATH TpaduuecKy;

® OICHUBATh HAAGKHOCTh HH(DOPMANMU IO CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMYyHUKAMUGHbIE Oelicmeus, 00ecneuudarom c@hopmupoeanHoCmsy

COYUANBHBIX HABLIKOB 00YYAIOUWUXCAL.

Ob6menue:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
OOlIeHHs; SCHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, IaBaTh IMOSICHEHUS 0 X0y PEIICHUS 3a/1a9i, KOMMEHTHPOBATh
MOJTyYCHHBIN PE3yJIbTaT;

e B Xo7e OOCYXKIEHHS 33aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOi TEMBI, TPOOJIEMBI,
perraeMoil  3ajadd, BBICKA3bIBaTh WJCH, HAICJICHHBIC HA IIOUCK PEIICHUS;
COTOCTABNISATh CBOU CYXKIEHUS C CYXICHHSIMH JIDYTUX YYaCTHUKOB JHAJIOTa,
0oOHapy»XKUBaTh pa3Inyuue U CXOJCTBO MO3UIIMIL, B KOPPEKTHOH hopme hopMyTupoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® MPEACTaBIATH PE3yJbTAThl PEIICHUS 3a]a4d, YKCIIEPUMEHTa, UCCIICIOBAHHUS, TTPOCKTA;
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIUICHUS C YYETOM 3a1ad MPe3CHTAMH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaAHHUECTBO:

® [IOHUMAaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIAYaTbHOU pPaOOTHI
OpU  pelieHud Y4YeOHBIX 3a]ad; MPUHUMATh I[€1h COBMECTHOW JEsITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpelenaTh BHIBI padoT,
JIOTOBApUBATHCS, OOCYXJaTh TMPOIECC W pe3yibTaT paboThl; 0000aTh MHEHHS
HECKOJIBKHX JIOJIEH;

® yYacTBOBAaTh B IPYMIOBBIX Gopmax paboThl (00CYykACHUS, OOMEH MHEHHIA, «MO3TOBBIC
HITYPMBD» W HWHBIC); BBHIMOJIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOU
JNEUCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OIICHMBATh KAueCTBO CBOETO BKJIaJa B OOIIUN
MPOIYKT [0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.

3) Vuusepcanvnoie pecynamuenvie oeticmausi, 06ecneuusarom Gopmuposanue CmvlClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pELIEHMs 3ajadd, BbIOMpPATh CIOCOO pEUIeHHs € y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM II03HABATEIBHOM pE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa W PE3yJIbTaTa PELICHHUs MaTeMaTU4YeCKOU
3a/1a4y;

® IpeABUAETH TPYIHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTb IIPH PELICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBIABJICHHBIX TPYIHOCTEIH;

® OIICHUBaThb COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUAM, OOBACHATH INPUUYUHBI
JOCTMDKEHUSI WJIM HEIOCTUKEHHUS pPe3yJbTaTOB JEATENbHOCTH, HAaXOIUTh OIIMOKY,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenue yuebHOro Kypca «Ainredpa ¥ Hayanaa MaTeMaTHYECKOr'O aHalM3a» Ha YPOBHE
cpenHero oouiero o0pa3oBaHUs TOJDKHO OOECIIeunBaTh JOCTHXKEHUE CIIETYIOUIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHATHSAMM: PallMOHAIBHOE M JEMCTBUTENLHOE YHCIIO, OOBIKHOBEHHAs U
JeCSITUUHas APOOb, MPOLEHTHI.

BeimonHATe apudmerndyeckue OINepalud ¢ PaUOHAIBHBIMU M JI€MCTBUTENBHBIMU
YHUCIIAMH.

BoinmonHATe npUOAMKEHHBIE BBIYMCICHUS, MCIONb3Yys IpaBuia OKPYIJIEHMsS, JeNnaTh
MIPUKHJIKY U OLIEHKY PE3yJIbTaTa BHIYUCIICHUI.

OnepupoBaTh HMOHATHSAMMU: CTENEHb C IEJBIM TOKa3aTesieM; CTaHaapTHas (opma 3anucu
NEMCTBUTENIBHOTO YHCIa, KOPEHb HATYpaJbHOW CTENEHH; MCIOJIb30BaTh MOAXOJAIIYIO (opMy
3aMMCH IEUCTBUTENBHBIX YACEI Ul pENICHUS MPAKTUYECKHX 3a/1a4 U IIPEICTABIICHUS TAHHBIX.

OnepupoBaTh MOHATUAMH: CHHYC, KOCHHYC M TaHI€HC IPOWU3BOJIBHOTO  YTJa;
UCIIOJIb30BaTh 3aHMCh MPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHHUs M HEPABEHCTBA

OrnepupoBaTh MOHATHUAMM: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIO€, PALMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;

Bomonsaate  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX — BBIPOKEHHMM W pemiaTth
TPUTOHOMETPUYECKUE YPABHECHUS.

BeimonHATe npeoOpa3zoBaHus LEJbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE TUIIBI LIENbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUI U HEPABCHCTB.

IIpuMeHATh ypaBHEHHs U HEPABEHCTBA I PELICHUs MAaTeMATUYECKUX 3a7ad U 3a7a4d U3
Pa3INYHBIX 00JIaCTe HAYKH U PeaIbHON KHU3HH.



MogenupoBaTh peajbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABIATh BBIPAKECHHUS,
yYpaBHEHHs, HEpPAaBEHCTBAa II0 YCIOBUIO 3a/ayd, KCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTh MOHATUAMU: (YHKLUS, CIIOCOOBI 3a1aHusl (PyHKIUH, 001aCTh ONpeaesIeHUs
¥ MHO>XECTBO 3HAa4eHUH QyHKUIUH, rpaduK GyHKINHN, B3AUMHO 0OpaTHBIC ()YHKIIUH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIHMH, HYId (QYHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku QyHKIUN 1)1 pEIICHUS] ypaBHCHUH.

Crpouth U yHTaTh TpauKu JTUHEHHOW (YHKIMM, KBAJPATHUYHOW (DYHKIIMH, CTETIEHHOMN
(YHKINU C LEIBIM ITOKa3aTeNeM.

Hcnonb3oBare rpaduku GYHKUMN U UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruX yueOHbIX HPEIMETOB M peabHOW KM3HM; BbIpaXkaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEA0BATEIbHOCTb, apU(MeTHUecKass M I'eOMEeTpHYecKas
IPOTpeCcCu.

OnepupoBarh MOHATHIMU: OECKOHEYHO yOBIBAIOIIasi TEOMETpHUYECKas POTPECCHsi, CyMMa
0eCcKOHEeUHO yOBbIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3agaBarh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHIl sl pelIeHUs] pealbHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Ul ONMUCaHUs PeaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEUICHNH 3a/1a4 U3 JPYTUX YUYEOHBIX MPEMETOB.

OnepupoBath MOHATUSAME: ONPEICICHIE, TEOpeMa, CIEJCTBHE, TI0KA3aTeIbCTBO.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

OnepupoBaTh TOHATHSAMHU: HATypallbHOE, I1I€JI0€ YHUCJIO; MCIOJb30BaTh MPU3HAKH
JIETTMMOCTH LIENBIX YUCET, PA3JI0KEHUE YUCIIA HA IPOCTHIE MHOXKUTEIHN JUJIS PELIEHUS 3a/1a4.

OrniepupoBaTh NOHITHEM: CTETIEHb C PallUOHATIBHBIM ITOKA3aTEJIEM.

OniepupoBaTh NOHIATHAMU: JorapuM YHUCIIa, JECATUIHBIC U HATyPATbHBIE JIOTApU(PMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpuMeHsTh CBOWCTBA CTENEHH M MPeoOpa3oBaHUs BBIPAKEHUH; OMEPUPOBATH
MOHATUSAMHU:  [IOKA3aTeIbHOE ypPaBHEHUWE W HEPABEHCTBO; pEIIaTh OCHOBHBIE  THUIIBbI
MOKa3aTeJIbHBIX YPAaBHEHUN U HEPABEHCTB.

BrimonasaTe  mpeoOpazoBaHus BBIPAKECHHH, COIEpKAIMX JIOTapu(MBI; ONEepupoBaTh
MOHITUSIMH: JIoTapu(MHUUECKOE YpaBHEHHE W HEPAaBEHCTBO; peIlaTh OCHOBHBIE THIIBI
norapupMUUECKUX YpaBHEHUIN U HEPABEHCTB.

HaxoauTe pemieHns: npocTemmx TPUTrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMH: CUCTEMA JTUHEUHBIX YPAaBHEHUN U €€ PElIeHUE; UCIO0JIb30BaTh
CUCTEMY JIMHENHBIX YPABHEHUM [Tl PELICHUS IPAKTUYECKUX 3a/1a4.



HaxoauTe penieHus nNpocTerInX CUCTEM U COBOKYIMTHOCTEN pallMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peaibHBbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa anreopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh MOHATUSMH: TIEpUOAWYECKas (QYHKIUSA, IMPOMEKYTKH MOHOTOHHOCTH
GYHKIUMHM, TOUKH 3KCTpeMyMma (PYHKIMH, HauOoJblllee W HAauMEHbIIee 3HaueHUs (yHKIUU Ha
MIPOMEXKYTKE; UCII0JIb30BaTh UX IS Ucce0BaHus GYHKIUH, 3alaHHOM rpadukoMm.

OnepupoBaTb  MOHATHAMHU:  TIpadUKd  [OKa3aTeIbHOM,  JorapuMuyeckoil  u
TPUTOHOMETPHUUYECKUX (PYHKIHUI; n300pakaTh X HA KOOPIAUHATHOM IIOCKOCTH U HMCIOJIB30BATh
JUISl pELLICHUs YPaBHEHUW U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH IJMHEHHBIX YpaBHEHUN W
MCIIOJIb30BATh UX JUISl PEILICHUSI CUCTEMBbI JINHEWHBIX YpaBHEHUI.

Hcnonp3oBate Tpapuku (QyHKIMH A7 MCCICIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX Y4EOHBIX TUCIUILINH.

Hayana maTemMaTH4eckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIMS;  MPOW3BOAHAS  (YHKIIUH;
UCTIOJIF30BaTh T€OMETPUUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM ISl PEIICHHS 3a/1a4.

Haxoauth mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIHMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO JJIsi HUCCIENOBaHUS (QYHKIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTAThl UCCIIETOBAHUS K IOCTPOEHUIO I'paUKOB.

Hcnonb30BaTh NpOM3BOAHYIO AJI HAXOXKACHUS HAWIIYUILIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COIIUAIbHO-3KOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUH U
(bu3nyecKuil CMBICIT UHTETrpaa.

Haxoauth mepBooOpa3Hble deMeHTapHbIX (YHKIUHN; BBIYUCISATH UHTErpal mo dopmyie
Hrrotona—Jleitbnuna.

Pemats nmpuxiagHele 3a1a4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHUECKOT0 aHaIn3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KosaunuyectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM
o/ NPOrpaMMEI Beero Kourposbubie IIpakTHyeckue
padoThI padoThI
MHoxecTBa pallnOHAJIBHBIX U
1 JEHCTBUTEIIBHBIX YHCEIL. 14 1
PannonanbHble ypaBHEHUS U
HEPaBEHCTBA.
5 @®ynkuuu u rpapuku. CreneHs ¢ 6
LIEJIBIM TT0Ka3aTelIeM
Apudmernaeckuit KOpeHb N—0if
3 crenenu. ppanroHanbHbIe 18 1
YPaBHEHHUS U HEPABEHCTBA
4 DopMyJIbl TPUTOHOMETPHH. 29 1
Tpuronomerpruyeckue ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 06001ICHNE, 3 1
CHUCTEMAaTH3alMsl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOT'PAMME




11 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM
. NporpaMMBb Beero Konrposbubie IIpakTHyeckue
padoThI padoThI
Crenens ¢ pallMOHAIbHBIM
1 nokazaresueM. [lokazarenbHas 12 1
¢ynkuus. IlokazarenbHbie
yYpaBHEHHSI 1 HEpPAaBEHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKINUU U
3 ux rpaduku. TpuroHoMeTpuIecKre 9 1
HEPaBEHCTBA
4 HpOI/I3BO£[HafI. [IpumeHeHne 24 1
POM3BOIHON
WuTerpan u ero npuMeHeHUs 9
CucreMsl ypaBHEHUH 12 1
7 HatypanbHble u 1ienblie grcia 6
g [ToBTOpenue, 06001IEHNE, 18 5
cUCTeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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