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MOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «AsreOpa W Hayajga MaTeMaTHYeCKOTO aHAIU3a»
0azoBoro ypoBHs s obywaromuxcs 10 —12 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJIapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CPEIHEro oO0mero odpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHIA, MPEIBIBIIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, U
TPagUIMiA POCCHIICKOro oOpa3zoBaHus. Peanmzanusi mporpamMMbl 00eclieUMBaeT OBJaJICHUE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY JIsI CaMOPA3BUTHUA W HCEIIPCPBLIBHOI'O
00pa3oBaHusi, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TI03HABaTEILHOTO DPa3BHTHUS
JMYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTU4YeCKOTO aHaIW3a» SBIAETCS OJHUM M3 Haubolee
3HAYUMBIX B MPOTpamMMe CTapIIeH MIKOJbI, MOCKOIBKY, C OJHON CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYI0 0a3y Uil M3Y4YEHHsS BCEX €CTECTBEHHO-HAayUHBIX KypCOB, a C JIpyrou
CTOPOHBI, (QOPMHUPYET JIOTUYECKOE W aOCTPAKTHOE MBINUICHUE YYallUuXCsi Ha YPOBHE,
HEOOXOIUMOM JIsl OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax naHHOro Kypca yyaiiuecs: OBJIaJeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOPMYJIHPYET CBOU JOCTHKEHHS B MaTEeMaTHUECKOW (hopMme.

Kypc anredpb! 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JJISl YCIIELTHOIO
OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHUU, OWOJIOTHH, TOHUMAaHHUS OCHOBHBIX TEHJICHIUI
SKOHOMHKH M OOIIECTBEHHOW JKU3HU, TIO3BOJISIET OPUECHTUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTHAX, YBCPCHHO HMCIIOJIb30BATH UX B HOBCGIIHGBHOﬁ KU3HU. B TOXKE
BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHYECKU CTPOrMMHU MATEMATUUYCCKMMU KOHCTPYKIUAMU
pa3BUBAaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPKIACHHUS,
UCIIONIb30BaTh 0000IIeHHe W KOHKpETH3aIuio, abCcTparupoBaHWE U aHAJOTHIO, (OpMHUpPYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B XO0JA€ U3YUCHUA anre6p},1 N Haydall MaT€MaTH4€CKOIro
aHallu3a B CT&pIHGﬁ IIKOJIC yYallUeCsa IMOJy4daroT HOBEIA OIIBIT PEIICHUA MPUKIAAHBIX 3ajad4,
CaMOCTOSITENIbBHOIO  MOCTPOCHHMSI MaTEMaTHYECKUX MOJENEeH  peajbHbIX CHUTyauud U
WHTEpPOpPETAlMM TOJYYEHHBIX pEIICHUH, 3HAKOMATCS C NpUMEPaMH MaTeMaTUYECKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCI MaTEMATHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc oOmamaer 3HaYUTENBHBIM BOCHHUTATENBHBIM MOTEHIMAIOM, KOTOPBIM peann3yercs
KaK yepe3 y4eOHBI MaTepuai, CocOOCTBYIONINI (pOPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHHUS,
Tak ®W depe3 crnenupuKky y4IeOHOH JEATENHHOCTH, TPEOYIOIIEH CaMOCTOSTEIHLHOCTH,
AKKYpPaTHOCTH, HpO)IOJ'DKPITGJ'IBHOﬁ KOHOCHTpAaIun BHUMAHUA u OTBETCTBCHHOCTHU 3a
MOJIYYEHHBIN pe3yJIbTar.

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

CrtpykTypa Kypca «Anredbpa 1 Hauajga MaTeMAaTUYECKOTO aHallM3a» BKIIIOYAET ClIEAYOIINe
COJIepKaTENbHO-METONYECKHe JUHUU: «Uucna U BBUUCICHUS», «DyHKIMH U Tpaduxuy,
«YpaBHeHUs1 U HepaBeHCTBa», «Hauana Maremarnueckoro aHanu3a», «MHOXKECTBA U JIOTHKA.
Bce ocHoBHEBIE COACPIKATCIIBHO-MECTOAUYCCKUC JIMHUU HU3YYarOTCA Ha IMPOTSIXKCHUU ABYX JICT
06yquH51 B CTapH_IeI\/'I IIKOJIC, €CTCCTBCHHO AOIOJHAA APYT Apyra M IMOCTCIICHHO HACBIIIAjACh
HOBBIMM TeMaMU U pasjaenamu. JlaHHBIM Kype SBIIAETCS HWHTEIPATUBHBIM, IIOCKOJBKY
oOpenuHsIET B cebe CoAep)KaHUE HECKOJBKUX MaTeMaTHYeCKUX JUCHUIUIMH: anreodpa,



TPUTOHOMETPUS, MATEMAaTUUYECKUN aHATIN3, TEOPHUSI MHOXKECTB U J1p. I1o Mepe Toro kak ydamuecs
OBJIAJICBAIOT BCE Ooyice IMPOKUM MATEeMATHYECKUM alaparoM, y HHUX TOCJIEI0BATEIBHO
dbopMUpYyeTCST U COBEPIICHCTBYETCS YMEHHUE CTPOUTH MATEMAaTHYECKYH0 MOJETh peallbHOM
CUTyallud, NMPUMEHITh 3HAHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTHYecKOro
aHaJIK3a», JJI PELICHUS CaMOCTOSITEIbHO CQOPMYJIUPOBAHHON MaTeMaTHYeCKOW 3ajladyd, a
3aTEM MHTEPIPETUPOBATH NOJYYCHHBIN PE3YIIbTAT.

COl[ep)KaTeJIBHO-MGTOI[I/ILIGCKaSI JIMHUA «Yucna u BBIYUCIICHUSA» 3aBCpHIacT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAyaTO B
OCHOBHOI1 mikoinie. B crapmieil mkosne ocoboe BHUMaHue yzensercss (pOpMUPOBAHUIO MPOYHBIX
BBIYUCIUTCIBHBIX HABBIKOB, BKIOYAIOIIUX B 06651 HCIIOJIb30BAHUC PA3JIMYHBIX (1)OpM 3armcu
I[CﬁCTBI/ITG.HBHOI‘O qucia, YMCHHUC pallMOHAJIBHO BbIIIOJHATDH HGﬁCTBHH C HUMHU, ACJIaTb
OPUKUAKY, OLEHHBaTh pe3yiapTaT. OOydaromuecs MOJy4aloT HaBBIKM MPUOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
HCIIOJIB30BaHUA MaTEMAaTUUYCCKUX KOHCTAaHT, OICHUBAHUS YN CJIIOBBIX Bblpa)KeHHﬁ.

JIunus «YpaBHEHUS M HEPABEHCTBAa» pEAIM3YeTCs HAa NPOTSHKEHUHM BCEro OOy4YeHMs B
CTaplled WIKOJe, IMOCKOJbKY B KaXIOM paszlene MporpaMMbl MPETyCMOTPEHO peLIeHue
COOTBETCTBYIOIIHUX 3a7a4u. OOyyaromuecs OBIaAeBal0T Pa3IMYHBIMA METOIaMHU PELICHUS IIEIbIX,
PaluOHAJIbHBIX, UPppAllMOHAIIBHBIX, ITOKA3aTCIIbHBIX, JIOFapI/I(i)MI/I‘IeCKI/IX U TPUTOHOMCTPUYICCKUX
ypaBHeHHfI, HCPABCHCTB U UX CHUCTCM. HOJIy‘IGHHI)IC YMCHUA HUCIOJIB3YIOTCA IIPU UCCIICA0OBAHUA
GyHKIUI C TOMOIIBIO MPOW3BOIHOM, PEIICHUH MPHUKIAIHBIX 33/1ad U 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHui GyHKuuu. [laHHas comep)kareiabHasl TUHUS BKIIOYAET B
cebs1 Takke (QOpPMHPOBAHWE YMEHUH BBIIOJIHATH PAacd€Thl MO (GopMysinaM, NPeoOpa3OBaHUS
HOCJIbIX, pPalUOHAJIbHBIX, HWPpPALUOHAIBHBIX W TPUTOHOMCTPHUYCCKUX BBIpB,)KGHPIﬁ, a TakKxXe
BBIpQXEHHH, COJEpKAIIMX cTeneHu W jorapudmbl. brnaromaps u3ydeHuio anreOpanmueckoro
MaTepuaina MPOUCXOIUT JalbHENIee pa3BUTHE allTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yJamuxcsi, (GOpMHUPYIOTCS HABBIKM JEAYKTHUBHBIX PAacCYXIEHUW, pabOThl C CHUMBOJBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TIPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3a71a4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopnepxarenbHo-MeToanyeckass auHUS «DyHKIMU U rpaduKu» TECHO NepervieTaeTcs ¢
JpYTUMU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHss Mmarepuana. lV3ydeHwe CTENeHHO#, TMoKa3aTeNbHOM, JorapupMu4eckod u
TPUTOHOMETPUYECKUX (YHKIMHA, MX CBOWCTB M TpadUKOB, UCHONb30BaHUE (DYHKIMHA AIs
pelieHus 3aj1ady U3 JAPYruX y4eOHBIX NPEIMETOB M pealibHOM KU3HM TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUM U HepaBeHCTB. [Ipu 3Tom Oosbiioe
BHUMaHue ynenseTcss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylIaMH 3aBHUCHMOCTH MEXIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMONy4YeHHbIe (YHKIWUU, CTPOUTh UX TpaduKu.
Marepuan »TOW COAEpKATEIbHOM JIMHUM HALEJICH Ha pa3BUTHE YMEHH W HaBBIKOB,
ITO3BOJIAIOIINX BbIpaXaThb 3aBUCHUMOCTH MCXKOY  BCIUWYMHAMU B pasnnqﬁoﬁ (bopMe:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHI0 W KOHKPETU3allWH,
WCTIOJI30BAHHIO aHAJIOTUH.

ConepxarenbHas TuHUA «Havana mMaremMaTHyecKOTro aHaln3a» MO3BOJSAET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIHBIX 00YYarOIIMCs, ¥
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH I'paduKu (PyHKIHMA, ONPEAETATh UX
HauOOJbIIME U HAaUMEHbBIINE 3HAYEHUS, BBIYUCIATH IUIOMAa GUryp u oobEMbI Tel, HAXOAUTh



CKOPOCTM H YCKOpPEHMs mpoueccoB. JlaHHas conepKaTellbHas JIMHAA OTKPBIBACT HOBBIE
BO3MOYKHOCTH IIOCTPOCHMS MAaTEMaTHUYECKUX MOJCIIECH pPEAIbHBIX CHUTyallUd, HaXOXIACHUS
HaWIy4dllero pPELICHUs B IPUKIAAHBIX, B TOM 4YHUCIIE COLHUAIbHO-DKOHOMHMYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOIO,
(opMabHO-JIOTMYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUH DPAaCHO3HABATH
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHKE M HCKyccTBe. OOydaromiyecs y3HAmOT O
BBIJJAIOIIUXCS pe3yJIbTaTax, IOJIYYEHHBIX B XOJ€ DPA3BUTHUS MATEMAaTHUKU KAaK HAyKd, M HX
aBTOpax.

CopnepxarenpHO-METONNYECKAs JTUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM IOCBSIIIECHA
JJIEMEHTaM TEOPHUHU MHOKECTB. TEOpEeTUKO-MHOXKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH M IMpeJiaraloT Hauboyiee YHUBEPCAIbHBIN SI3bIK, 00BbEINHIIOMINN
BCE pasleibl MAaTeMATHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BakHO 1aTh BO3MOXHOCTh WIKOJBHUKY IOHMMATh
TEOPETHUKO-MHOKECTBEHHBIA S3BIK COBPEMEHHOM MAaTeMAaTMKW U HCIIOJIb30BATh €ro s
BBIPAKEHMS CBOMX MBICIIEH.

B kypce «Anrebpa u Hayaja MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoOJIeJIel pealbHbIX CUTYyallUi, NCCIEOBaHUS 3TUX MOJENEN ¢ MOMOUIbIO amnmnapara aareOpsl u
MaTE€MaTU4YeCKOro aHalu3a M HHTEPIpETaluy IIOJIYYEHHBIX pe3yJbTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XXIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIOJIb3YETCS Ul PELICHUs MIPUKIAIHbIX 3a1a4. [Ipyu pemennn peanbHbIX NPAaKTUYECKUX 3a7a4
yyaligecsi — pa3BUBAlOT  HAONIOAATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIONb30BaTh aHAJIOTHI0, 0000IIaTh M KOHKPETH3HPOBATh IPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIATHBIX 3a7ad OpraHU3yeTcs B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOro 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 Heaento B 10 kiacce u 3 yaca B Henento B 11 kiacce, 3.5 yaca B 12
KJIacce, BCEro 3a Tpu rojaa ooyuenus — 323 yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

Yuciia 1 BLIYUCICHUA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmernueckue omepauMM ¢ palUOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MAJs pPELICHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3JIU4HbIX OTPACIICH 3HAHUN U PEAIbHON KU3HH.

JleiicTBuTenbHbIe YKcna. ParmoHanbHBIE M WpPpalMOHAIBHBIC YHcla. ApuMeTHUecKue
olepauuu ¢ AeHCTBUTEIbHBIMU uuciaMu. [IpuOankEéHHbIe BBIYMCICHUS, IPAaBUIA OKPYIJICHUS,
IIPUKUKA U OLICHKA Pe3yJIbTaTa BEIYACICHUM.

Cremnenb ¢ menbiM mokazatesnieM. CtanmapTHas gopma 3amucH JEHCTBUTEIHLHOTO YHUCIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN I PELICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuil KOpeHb HaTypalbHOW cremeHu. JlefictBus c¢ apudmernueckumu
KOPHSIMH HaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa U TOXKIAECTBEHHbIE IPE0OpPa30BaHUS.

[IpeoOpa3zoBanre TPUTOHOMETPUUYECKUX BbIpKEHUM. OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopMyIbI.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHCTBO, pelleHMEe HepaBeHCTBA. Meron
WHTEPBAJOB.

Pemenue nensix 1 1poOHO-pallMOHANIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenue uppanvoHaabHbIX YPABHEHUN U HEPABEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHHMI M HEPABEHCTB K PEIICHUIO MAaT€MaTHYECKMX 3aJad M 3a1ad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HH.

DOyHKIUH U rpaduKu

@yHk1uus, crocoosl 3ananus yHkun. ['papux Gynkiun. Bzanmuo oOpatHblie GyHKIMH.

Ob6unacTp onpeneneHuss ¥ MHOXKeCTBO 3HaueHU ¢yHKkuuu. Hynu gynkuuu. IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (QYHKIIMU.

CrenenHass (pyHKIMS C HAaTypaJbHbIM M LI€JbIM Ioka3areieM. EE cBolicTBa M rpaduk.
CaoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYXHOCTb, OINpEJIEIeHHE TPUTOHOMETPUUECKUX (DYHKIMH
YHUCJIOBOTO APTYMEHTA.

Havana maTeMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH,  CcHOCOOBI  33JaHUsl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
MIOCJIETI0BATEIbHOCTH.

Apudmernueckass W reoMerpuueckas —nporpeccud. beckoHedHo — yObIBarolas
reomerpuueckas nporpeccus. Cymma 0ecKOHEYHO YOBIBAIOILIEH Ie€OMETPUUYECKON MPOTPECCHH.
dopMysa CIOXKHBIX IIPOLEHTOB. Mcrnosnb30BaHuE MPOrpeccuu Ul PELICHUs pealbHBIX 3a4ad
MIPUKJIAHOTO XapakTepa.

MHoxecTBa H JIOTHKA

MHoxecTBO, onepanuu Hajx MHokecTBamu. [{narpammel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisi OIMMCaHUs PEeajbHBbIX IPOLECCOB U SIBICHUMU, NpU
pELICHUH 3a7a4 U3 APYIUX Y4eOHBIX IPEIMETOB.



Omnpenenenue, Teopema, CIeICTBHE, JT0Ka3aTeIbCTRO.

Yuciia ¥ BbIYHMCICHUSA

Hatypanbsble u nensie uncina. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTuynble U HATypaIbHbIE JOTapH(MBI.

YpaBHeHusI 1 HepaBeHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(PMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIINX CTEIICHH C PAL[MOHAIBHBIM IIOKA3aTEIEM.

[TprMepsl TPUrOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs] U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemeHue NpukiaazHbIX 3a1ad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUHN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKU U peaabHOM KU3HU.

DyHKIUH U ITpaGUKH

Oynkuus.  [lepuommyeckne  GyHkumu. [IpomMexyTkKm  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MMUHUMYMbI (pyHKIuM. HaumOosbliee m HauMeHbllee 3HaueHUE (DyHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaUKH.

[TokazarenbHas u norapudmMuieckas GyHKIIMH, KX CBOHCTBA U TPa(UKH.

Hcnonb3oBanue rpadukoB GYHKINHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUMH I8 HCCIEAOBAaHHs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Hayana maTeMaTH4eCKOro aHAJIN3A

HenpepeiBable pyHKIIMU. MeTon MHTEPBAIOB /171l pELICHHUS] HEPABEHCTB.

[TpousBonHas Gynkuuu. ['eomerpuueckuii u Gpu3nUecKuit CMBICI TPOU3BOTHOM.

[Tpou3BosHbIE ArIeMEHTApHBIX (QYHKIMA. DOpPMYIIbI HaXO0XKIEHUS MPOU3BOAHON CyMMBI,
IIPOM3BEICHUS U YaCTHOTO (PYHKIIHH.

[TpyuMmeHeHre MPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxneHne HanOobIIero 1 HAMMEHBIIETo 3Ha4eHUs! GYHKIIUU Ha OTPE3KeE.

[IpuMeHeHre NpPOU3BOMHOM M HAXOXACHHUS HAWIY4lIero PEeHIeHHs B IPHUKIAIHBIX
3ajjauax, sl ONpeAeIeHHs CKOPOCTHU Ipoliecca, 3aJaHHOT0 GopMyII0il iH rpauKoM.

[TepBooOpaznas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMeTpudyeckuidi M (Qu3MUecKuil cMbicia. Brplumcienue HHTErpaga 1o
dopmyne HeroTona—IJlelibauna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro mnpeamera «MaTemaTnkay JOJDKHO 0OecredrBaTh JOCTHKCHHE HA
YpOBHE cpenHero oomero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpeIMETHhIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3YITCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

Cc()OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOr0 OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTHUECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI U TMp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
W HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, I[IEHHOCTHBIM OTHOIICHHEM K JIOCTHXEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ITHUX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHMEM JIyXOBHBIX IIEHHOCTEM poccHilckoro Hapoaa; c(OpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYUBOTO Oy IyIIEro.

DCTeTU4EeCKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K  MHUPY, BKIIOYas OICTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCyX JACHUN; BOCIPUUMUYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opa3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHON
JeSITEIbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IEHHOCTU TPYIOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBIOOp Oyayiel mpodeccun U pean30BhIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HApaBIE€HHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KyJIbTYpbl, NMOHUMAHUEM BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHE MNPUPOJHONW U COIMAIBHOW Cpeibl, OCO3HAaHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalue Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUN I PEeLICHHs 3a/1a4 B OOJIACTH OKPYKAIOIIEH Cpeipl, TNIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIIEH Cpeibl.

[{eHHOCTH HAyYHOI'O [TO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH M OOLIECTBEHHOW MPAKTHKHU, TOHUMAaHUEM MAaTeMaTHYECKOW HAayKH Kak Cqepsl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKM M MAaTE€MaTU4YeCKOW KYJbTypOW KakK CPEICTBOM IO3HAHUs
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IMPOEKTHYK) U HCCIEN0BATEIIbCKYI JESITEIbHOCTh
WHAWBUIYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeameta «MaTemarukay
XapaKTepU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OelicmEUAMU,
VHUBEPCANLHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yasmUEHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa,
npuUMeHeHUe 102UHEeCKUX, UCCIe008aAmMeNbCKUX Onepayull, yMeHull pabomams ¢ ungopmayueli).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHbIC NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUSIMH; (HOPMYIHUPOBATH OMpEIENICHUs TMOHATHU;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IIeHUs
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHMATH, (HOPMYIHPOBATH W MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTEIIHHBIC H
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIBIATH MAaTEeMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEUUS B haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHHSX; IPEIaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3adaud (CpaBHHUBATh HECKOJIbKO BapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUS,
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOLTUE TPOTUBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHUIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA OKCHEPUMEHT, HWCCIEAOBaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEHl MaTeMaTU4ecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy O0OBEKTaMH, SBICHUSMU, IPOIIECCAMHU;



® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W  BBIBOALI IO  pe3yjbTaTaM
MpOBEAEHHOTO HAOIOACHMS, UCCIEA0BaHUsA, OLEHUBATh JOCTOBEPHOCTh MOJTYyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIABUTAThH MPEITOIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ uapopmarueii:

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

e BbIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
MpEeJICTaBICHMUS,

® CTPYKTYpUpOBaTh HWHQPOPMAIUIO, TMPEACTaBIATh €€ B Pa3IU4YHBIX  (dopMax,
WLTIOCTPUPOBATH TpaduuecKy;

® OICHUBATh HAAGKHOCTh HH(DOPMANMHA IO CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM
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'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHsS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS 10 X0y PEIICHUS 3a/1a9U, KOMMEHTHPOBATh
MOJTyYCHHBIN PE3yJIbTAT;

e B Xo7e OOCYXKIEeHH 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1aeMOii TeMbI, TPOOIIEMBI,
pemraeMoil  3ajadd, BBICKA3bIBATh WJCH, HAICJICHHBIE HAa TIOUCK PEIICHHS,
COTOCTABNISATh CBOU CYXKIEHUS C CYXICHHSIMH JIDYTUX YYaCTHUKOB JHAJIOTa,
0oOHapy»XKUBaTh pa3IMuue U CXOJCTBO MO3UIIMIL, B KOPPEKTHOH hopme PopmynrpoBaTh
pa3HOTIIACHS, CBOM BO3PAKEHUS;

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

CoTpyAHUUYECTBO:

® T[IOHUMaTh U HUCIOJIF30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIYaTbHOW pabOTHI
OpU  pelieHnd Y4YeOHBIX 3a7ad; MPUHUMATh I[e1b COBMECTHOW JeSTeNIbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpelenaTh BHIBI padoT,
JIOTOBApUBATHCSI, OOCYXJaTh MPOIECC M pe3yibTaT padoThl; 0000IaTh MHEHHS
HECKOJIBKHX JIOJIEH;

® yYacTBOBAaTh B IPYMIOBBIX Gopmax paboThl (00CYykACHUS, OOMEH MHEHHIA, «MO3TOBBIC
HITYPMBD)» U HWHBIC); BBHIMOJIHATH CBOKO 4YacTh pabOThl W KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OIICHMBATh KAueCTBO CBOETO BKJIaJa B OOIIUN
MPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aHMMOICHCTBHSI.

3) Vuusepcanvnoie pecynamuensvie oeticmausi, 0becneuusarom Gopmuposanue CMobiCilo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanusi:



COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajadyd, BbIOMpPATh CIOCOO pElIeHHs C YyYETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ yu€TOM HOBOM HH(pOpMAaLUK.

CaMOKOHTPOJIb:

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

® IpeABUAETH TPYIHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTb IIPH PELICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBIBJICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pEe3yibTaTa LEIM U YCJIOBUAM, OOBACHATH INPUUYUHBI
JOCTMDKEHUSI WIM HEIOCTUKEHUS pPe3yJbTaTOB JEATEIIbHOCTH, HAXOJUTH OIIUOKY,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Ainredpa ¥ Hayana MaTeMaTHUYECKOrO aHaliu3a» Ha YPOBHE
cpenHero oduiero o0pa3oBaHUs JTODKHO OOECIIeYHMBATh JTOCTIKECHHE CIIETYIOIIMX MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yucaa 1 BLIYMCTIEHUS

OrnepupoBaTh MOHATHSIMHU: PAMOHATBLHOE M JEHCTBUTEIHLHOE YMCIO, OOBIKHOBEHHAs M
JeCATUYHAsS IPOOk, TPOLICHTHI.

BemmonuaTe apudmMerndyeckue Omepanud ¢ paldOHANBHBIMM M JEHCTBUTEIbHBIMU
YHCIaMH.

BeimonHsaTe npuOMMKEHHBIE BBIYMCICHUS, WCIONB3Ys IMpaBHJIa OKPYTJIEHUS, JeaTh
MPUKUIKY U OLEHKY pe3yJibTaTa BIYUCICHUI.

OnepupoBaTh MOHITUSMH: CTEMEHb C LIEJBIM MOKa3aTeNeM; cTaHAapTHas Gopma 3amucu
NEHUCTBUTENFHOTO YHCTa, KOPEHb HATypalbHOW CTENEHH; MCIOJIb30BaTh MOIXOAIIyI0 (popmy
3aIACH IEVUCTBUTENIBHBIX YUCEN ISl PEIICHUS MPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS JaHHbIX.

OnepupoBaTh MOHSATHUSMHU: CHHYC, KOCHHYC U TaHI€HC MPOHU3BOJBHOIO  YIJIa;
MCIIOJIF30BAaTh 3aMMCh IPOU3BOIBHOIO yTila Yepe3 0OpaTHbIE TPUTOHOMETpHUECKHEe (QYHKIINH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATHUAMH: TOXKIIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIE€JIOE, PAIIMOHAIBHOE,
HMppalroHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BreimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPHUECKHUX  BBIPQXKEHHM M peliarh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BrImonHATE mpeoOpa3oBaHus IENBIX, PAITMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAXKEHUN U
pemaTh OCHOBHBIE TUIBI LEJBIX, PAIMOHATIBHBIX U UPPAIIMOHATBHBIX YPABHEHU U HEPABEHCTB.

[IprMeHsATh ypaBHEHHSI U HEPABEHCTBA Ul PELICHHUS MATEMAaTUYECKUX 3a/1a4d U 3ajad u3
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM JKU3HU.



MogenupoBaTh peajbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABIATh BBIPAKECHHUS,
yYpaBHEHHs, HEpPaBEHCTBAa 10 YCIOBHUIO 3a/ayd, KCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuku

OnepupoBaTh MOHATUAMU: (YHKLUS, CIIOCOOBI 3a1aHusl (PyHKIUH, 001aCTh ONpeaesIeHUs
¥ MHO>XECTBO 3Ha4eHUH yHKUUH, rpaduK QyHKINH, B3BAUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIHMH, HYId (QYHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKIUN 1)1 pEIICHUS] ypaBHCHUH.

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

Hcnonb3oBate rpaduku GYHKUMN U UCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JAPYruxX y4eOHbIX MPEIMETOB M peallbHOW KM3HM; BbIpaxaTh (opMyJamu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEA0BATEIbHOCTb, apu(MeTHUecKass U IeOMeTpHuecKas
IPOTpeCcCu.

OnepupoBaTh MOHATHIMU: OECKOHEYHO yOBIBafOIIasi TEOMETPHUECKAs IPOTpeccusi, CyMMa
0eCcKOHEeUHO yOBbIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3agaBarh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPecCHil JUIsl pelieHHs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Ul ONMUCaHUs PeaJIbHBIX MPOLECCOB
U SIBIICHUH, IPY PEIICHUH 3a/1a4 U3 JPYTUX yUEOHBIX TPEIMETOB.

OnepupoBath MOHATUSAME: ONPECICHIE, TEOpEMa, CIEJCTBHE, TOKA3aTEIbCTRO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MNOHATHSMM: HaTypalbHOE, LEJI0€ YHUCIO; MCIONb30BaTh MpPHU3HAKU
JEIUMOCTH LIEJIBIX YUCE, PA3JIOKEHUE YHACIIA HA TIPOCTHIE MHOKUTEIN I PELICHUS 3a1ay.

OnepupoBaTh MOHATHEM: CTENIEHD C PALIMOHAIBHBIM ITOKA3aTENIEM.

OnepupoBaTh NOHATHUAMHU: JIOTapuM Yucia, JECITUUHbIE U HATypalbHbIE IOTapU(PMBL.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTemeHW M TNPeoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATH
MOHATUSAMHU: IIOKA3aTeIIbHOE YPAaBHEHUWE U HEPABEHCTBO;, pEIIATb OCHOBHBIE  THIIBI
ITOKa3aTeJIbHBIX YPAaBHEHUI U HEPABEHCTB.

BoeimonHATe mpeoOpa3oBaHus BBIPAKEHUH, COJEpKalIMX Jorapudmsl; ONepupoBaTh
HNOHATUAMM: JIOTapu(MUUYECKOE YpaBHEHHE U HEPABEHCTBO; pEUIaTb OCHOBHBIE THIIBI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

HaxonuTthk penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUHN U €€ pelIeHHe; UCI0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM IS PEILICHUS PAKTUYECKUX 3a1ad.



HaxomuTek penieHus NpocTEUIINX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peaibHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh MOHATUSMH: TIEpUOAWYECKas (QYHKIUSA, IMPOMEKYTKH MOHOTOHHOCTH
GYHKIUHM, TOUYKH 3KCTpeMyMma (PYHKIMH, HauOoJblllee W HAauMEHbIIee 3HaueHUs (yHKIUU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUIS KCCeI0BaHus (yHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TIpadUKd  [OKa3aTeIbHOM,  JorapuMuyeckoil  u
TPUTOHOMETPHUUYECKUX (PYHKIUH; n300pakaTh UX Ha KOOPAWHATHOHN IUIOCKOCTH U MCIIOJIb30BATh
JUISl pELLICHUs YPaBHEHUW U HEPABEHCTB.

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

Hcnonp3oBate Tpaguku (QyHKIUH 1715 MCCIEIOBAHUS 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 mpou3BOJHBIE SJEMEHTAPHBIX (PYHKIHMM, BBIYUCISATH MPOU3BOAHBIC CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTe TPOM3BOJAHYIO Ui HCCIeNOBaHWS (YHKIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTATHI UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonb3oBaTh NpOM3BOIHYIO JJI1 HAXOXKIACHUS HAWIYYILErO PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COIIUAIbHO-3KOHOMUYECKHUX, 3a1a4ax.

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

Haxoauts nmepBooOpa3Hble 3eMEHTapHbIX (YHKIUI; BHIUUCIATH UHTErpan mo ¢opmyiie
Hrrotona—Jleitbnuna.

Pemats nmpuxiagHele 3a1a4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
Xapakrepa, CpeICTBaMHU MaTEMaTHYECKOI0 aHalIn3a.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
/i OporpaMMb Beero Kourposbuble IIpakTHyeckue
padoThI padoThI
MHokecTBa palMOHAIIbHBIX U
1 JNIEUCTBUTENLHBIX YHCcell. PamoHaabHbIe 25 1
YpaBHEHHUSI U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HelbM 20 1
MOoKa3areieM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 34 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
4 [TocnenoBaTenbHOCTH M MPOTPECCUN 20
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 0




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
w/n OpPOrpaMMBI Beero Kourposbuble IIpakTHyeckue
padoThI padoThI
CreneHb ¢ paluOHaJIbHBIM TOKA3aTEJEM.
1 [TokazarenbHas pyHkius. [TokazaTenpHble 20 1
ypaBHEHHS 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 30 1
HEpaBEHCTBA
DopMyisl
3 TpUTOHOMETpUU. TpUroHOMETpUYECKUE 30 1
ypaBHEHUs
Tpuronomerpuveckne GyHKINU U UX
4 rpaduku. TpuroHoMeTpuueckue 19 1
HEpaBEHCTBA
5 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3 AT 3 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




12 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
4 [IpousBoanas. [Ipumenenre mpou3BOIHOM 30 1
3) WuTerpan u ero npuMeHeHus 20
6 Cucremsl ypaBHeHUN 30 1
7 Harypanbnble u 1iensie yucia 20 1
8 [ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIHS 19 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 119 5 0




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
NPOUHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Maremaruka: anreOpa U Hauyajla MATEMaTUYECKOr0 aHallu3a, reoMeTpusi. Anredpa u
Hayajia MateMaTudeckoro aHannsa, 10-11 ximaccel/ Anmumos 1I.A., Komsrun F0.M., Tkauesa
M.B. u npyrue, AknronepHnoe oomectBo «M3narenpctBo «IIpocBermienuey



