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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHaJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOIO 00pa30oBaTeIbHOIO CTaHIApTa CpPeIHEro oouiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMKA POCCHIICKOTO o0Opa3zoBaHusa. Peammzamus mporpaMmbl 00€CHIEUMBACT OBIAICHHE
KJIFOYEBBIMH KOMIIETCHLMSMH, COCTABISIOIMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JHUYHOCTHOIO M IIO3HABATEILHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B IPOrpaMMe CTapliei LIKOJIbl, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecledynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YeHMs] BCEX E€CTECTBEHHO-HAay4yHBIX KypCOB, a C Jpyrou
CTOPOHBI, (OPMHPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcsi Ha YpPOBHE,
HEO0XO0/IMMOM JJIsi OCBOCHHUSI KypCcOB MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca y4aliuecs OBJIaJIeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HAyKH,
KoTopasi GopMyJIMpYyeT CBOM JOCTUKEHUS B MaTeMaTu4yeckoi popme.

Kypc anredpsl 1 Hauasl MaTeMaTHYECKOr0 aHaIN3a 3aKJabIBAET OCHOBY JUISl YCIICHIHOTO
OBJIQJICHUSl 3aKOHAaMHM (U3UKU, XHMUHM, OWOJIOTUM, TOHMMAHUS OCHOBHBIX TEHJEHIMH
9KOHOMHUKHU M OOLIECTBEHHOMN >KHU3HHU, MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX U(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTMSAX, YBEPEHHO HCIIOIb30BATh MX B IIOBCEJHEBHOM KU3HU. B TOXe
BpEeMsl OBJIa/ICHUE aOCTPaKTHBIMU U JIOTUYECKU CTPOTMMHU MAaT€MaTUYECKUMHU KOHCTPYKLMSIMU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb YTBEP)KICHMS,
UCIMOJIb30BaTh O00OOIIEHNE M KOHKPETU3aluio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIIeHHE. B Xoe n3ydenus anreOpbl 1 Hadajl MaTeMaTUYecKoro
aHaJu3a B CTapLIEH IIKOJIE yYalllMecs MOJYyYaroT HOBBIM OIBIT PEIIEHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOSITENIBHOIO ~ MOCTPOCHMS ~ MAaTEMaTUYECKHX MOJEIEH  peajbHbIX CHTyalud U
UHTEPIPETALMU  TIOJYyYEHHBIX DPEILICHHUM, 3HAKOMATCA C DPUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEH B IIPUPOAE, HAyKe U B MCKYCCTBE, C BBIIAIOIIMMUCSA MaTEMaTUYECKUMHU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc obmnamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIH pean3yercs
Kak yepe3 yueOHbII MaTepual, cocoOCTBYIOLMI (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS,
Tak M 4Yepe3 cHenuduky ydyeOHOM JesATeNbHOCTH, TpeOyroled CcaMOCTOSTENbHOCTH,
AKKypaTHOCTH, MPOAODKUTEIBHOW KOHLEHTPAalMM BHUMAaHHUs W OTBETCTBEHHOCTH 3a
MIOJIy4EHHBIN pe3yibTarT.

B ocHoBe Meroauku oOyueHust anreOpe M HayajaM MaTeMaTHYeCKOTO aHalu3a JICKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

CrpykTypa Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAJIN3a» BKIIFOYAET CIECAYIOIINe
coJlep’KaTebHO-METOANYecKre JUHUM: «Uucna u BelUUCHCHUS», «DyHKkuMu u rpaduxm,
«YpaBHEHUS U HEPAaBEHCTBay», «Hadana MareMarndeckoro aHannsa», «MHOKECTBA U JIOTUKA.
Bce ocHOBHBIE COIEpKATEIBHO-METOAUYECKUE JIMHUM M3Y4alOTCs HA INPOTSHKECHUU IBYX JIET
oOydeHus B cTaplled IIKOJie, €CTECTBEHHO JOMOJHSSA APYr Jpyra U MOCTENEHHO HachIIasCh
HOBBIMM TE€MaMU U pasjaenamMu. JlaHHBIM Kypc SBISETCS HWHTETPATHBHBIM, IOCKOJBKY
o0benuHseT B ce0e coiepKaHHE HECKOJIbKMX MaTeMaTH4YeCKUX JUCLUIUIMH: anredpa,
TPUTOHOMETPHS, MATEMATUYECKUN aHAIIN3, TEOPHsI MHOKECTB U J1p. I1o Mepe Toro xak yuamuecs



OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM armapaToM, Y HHUX I[OCIE0BATEIbHO
dbopMUpyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIENb pPeaTbHOM
CUTyallud, NMPUMCHITh 3HAHUs, MOJYYeHHbIE B Kypce «AunreOpa W Hayalla MaTeMaTHYECKOTO
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO CHOPMYIMPOBAHHOM MaTeMaTHYEeCKOW 3aaaud, a
3aTeM MHTEPIPETUPOBATh MOJYYCHHbBIN PE3YIIbTAT.

CognepxxarenpHo-MeTOAMYECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
(dbopMUpOBaHUE HABBIKOB HCIOJIB30BaHUS JCHCTBUTEIBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO B
OCHOBHOI1 mikoine. B crapuieil mikone ocoboe BHUMaHue yaemnseTcs: (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOUAIONIUX B ce0s MCIOJIB30BAHHE PA3IUYHBIX (HOpPM 3amucu
JNEUCTBUTENILHOTO YHWCJA, YMEHHUE pAIMOHAIBHO BBIMIOJHATh JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OICHHBATh pe3yiabTar. OOydaromuecs MOJNy4aloT HABBIKH —HPUOIKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JAEWCTBUH C YMCIaMM, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
UCII0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUMN.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YyeTCs Ha MPOTSHKCHHU BCErO OOYYCHHS B
CTaplled NIKOJIE, IIOCKOJIBKY B KaXKJIOM pas3fele IporpaMMbl IPEIyCMOTPEHO peuIeHUe
COOTBETCTBYIOIIUX 3aAa4. OOydaromuyecs: OBlaJeBalOT Pa3IMYHBIMU METOJIaMHU PELICHHUS LIETBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapUPMUUECKUX U TPUTOHOMETPUUYECKHIX
ypaBHEHUH, HEPABCHCTB M UX CUCTeM. [loyueHHbIe YMEHUS UCIIONB3YIOTCS MIPU MCCIICIOBAHUN
(GYHKIMA C TOMOIIBIO MTPOU3BOJHOM, PELICHUU TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAXO0XKJICHHE
HauOOJBIINX U HAUMEHbIIUX 3HaYeHU QyHKuuu. [laHHas comepikarenabHasi TUHUS BKIIOYAET B
cebst Takke (GopMUPOBAHHWE YMEHUN BBINONHATH pacu€Thl Mo (opmynamM, HpeodpazoBaHUs
LEJbIX, PAIMOHAIBHBIX, HPPANMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKkKe
BBIPQXXCHHH, COJCpKAIMX CTENEHU W Jorapudmbel. biaromaps M3ydeHHIO alreOpanvecKkoro
MaTepuaina MPOUCXOIUT JalbHEeNIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIILIICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TpeICTaBIeHUsS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PAaBEHCTB M HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUs MPAKTHYECKUX U €CTECTBEHHO-
Hay4HbIX 33]a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.

CopepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpaduKU» TECHO MEpeIuieTaeTcs ¢
JIPYTUMHU JIMHUSIMU Kypca, TOCKOJbKY B KaKOM-TO CMBICIE 3aaéT TOCIe0BATEIHHOCTD
u3ydeHuss wmatepuana. V3ydeHwe CTENeHHOH, TMOKa3aTeNbHOW, JorapuPMuveckol u
TPUTOHOMETPUYECKUX (PYHKUIUNA, MX CBOWCTB M TpaduKoB, UCHONb30BaHUE (DYHKUUN IS
pelieHus 3a1a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M PEaNbHON >KM3HH TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OosbInoe
BHUMaHHUE ynemnsiercs (GOpMHUPOBAHUIO YMEHHS BbIpaXkaTh (OpMyJIaMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBATh TMOJIY4YeHHbIE (DYHKIHMH, CTPOUTh HUX TpaduKH.
Marepuan »TOM coaepKaTeNbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopme:
aHAJTMTUYECKOM, Trpaduyeckoii U clIoBeCHOHW. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOMIEHMIO W  KOHKPETH3alluH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHusA «Hadama maTeMaTHyecKkoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
paCHIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK U MPUKIAIHBIX 33]1a4, JTOCTYITHBIX 00y4YaromuMCs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTH UCCIIEZIOBATh M CTPOUTH Tpadukul (QYHKIUH, OTPEAETSATh UX
HauOOJbIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIom@aan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHWsI TmporieccoB. JlaHHas coxaepkaTenbHas JWHHUS OTKPHIBAET HOBBIC



BO3MO)KHOCTH ITOCTPOCHHS MAaTEMATHYECKUX MOJEICH pPEANbHBIX CHUTyallMi, HaXO0)KICHUS
HAaWIy4llero peHleHHsl B NPUKIAIHBIX, B TOM YHCJIE COLMAIBLHO-3KOHOMHYECKHX, 3a/jayax.
3HAaKOMCTBO C OCHOBaMHM MaTEMAaTH4YECKOIO aHaJn3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO,
(OopMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMHPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHHMKE M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIIAIOIUXCSl pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAyKH, M HX
aBTOpax.

CopnepxaTenbHO-METOANYECKAs JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00bEIUHSIIOMINI
BCE paszeibl MaTeMAaTUKUM W €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTEMaTHYECKHE
JUCLMIUINHBL B eauHoe uenoe. 1loatomy BaXXHO 1aTh BO3MOXHOCTb WIKOJBHUKY IIOHMMAThb
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro s
BBIPAKECHUS CBOMX MBICIICH.

B kypce «AnreOpa u Hadajga MaTeMaTUYECKOrO aHaJIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CHOPMUPOBATH HABBIKM IMOCTPOEHUS
MoJiesiell pealIbHbIX CUTYalluH, UCCIIEIOBAaHUS 3TUX MOJIENIEeN C IMOMOIIbIO anmnapaTa ainreopsl U
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAaluu IOJy4YEHHBIX pe3yibTaroB. Takue 3amaHus
BIJIETEHbl B KaXXIbl M3 pa3fesioB IPOrpaMMbl, MOCKOJIBKY BECh MaTepuan Kypca HIMPOKO
WCIIOJIB3YETCS AJIs pEeLIeHUs TPUKIAIHBIX 3a1ad. [Ipu peniennn peanbHbIX IPAKTHYECKUX 3a1ad
yyaliydecss — pa3BUBAlOT  HAONIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpoOIeMy.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DEHICHUS TNPHUKIATHBIX 337ad OpPraHu3yeTcs B
npoliecce U3y4eHus BceX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOTo aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yue6GHOM miaHe Ha U3yuyeHue Kypca ajre0psl U Hadall MaTeMaTHYeCKOro aHain3a Ha 6a30BOM
yYpOBHE 0TBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hezemo B 11 knacce, Bcero 3a Ba
roja o0yuenust — 170 dacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BLIYMCICHHA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciiedl 3HaHUHI U PEaIbHOM JKU3HH.

JeiicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uyucia. Apudmernueckue
Olepanuu ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmkEHHbIe BBIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nenbiM nokazareneMm. CranzaptHas (Gopma 3anMcH JeHCTBUTENBHOIO YUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPEeLIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

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

CuHyC, KOCUHYC U TaHI€HC YMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOPa30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIIBL.

VYpaBHEeHHE, KOpeHb YypaBHeHMsA. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
WUHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaNBHBIX YPaBHEHNUN U HEPAaBEHCTB.

PemieHne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHrnEe ypaBHEHMI M HEPABEHCTB K PELIEHUI0 MAaTEMATUYECKUX 3aJad M 3a1ad U3
pa3INYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

DyHKIUHN U TpaPUKH

®yHK1M, criocoOsl 3ananus GyHkiun. ['paduk ynkunu. Bzaumao o6patHbie pyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHU ¢ynkuuu. Hynu ¢ynkuun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM IOKa3zareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHS N-0i CTENEHH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEIEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHCJIOBOI'O apryMEHTA.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH,  €HOCOOBI  3aJaHUsl  MOCIENOBATENbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas —mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUUECKON MpPOTrpecCUu.
@dopMyna CIOXKHBIX IPOLEHTOB. Mcrnosmb30BaHME MPOrpeccuu Uil PElIeHMs pPeabHBIX 3aJad
IIPUKIIATHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHoxectBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [JIis1 ONHCAaHUA PCAJIbHBIX IMPOHCCCOB U HBHGHHﬁ, npu
peLICHUH 33/71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACE.

CreneHs ¢ pauMOHAIBHBIM ITOKa3areneM. CBONMCTBA CTEIICHH.

Jlorapudm yucna. [lecaTnynble U HATypaJIbHBIE JOTapH(MBI.

YpaBHeHusI U HEPaBEeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMOHAIIBHBIM IIOKA3aTEIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl TMHENHBIX ypaBHEHMH. PemieHue NpuKiIazHBIX 3a1ad C MOMOLIBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHnEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTHUYECKHX 3aJad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKu U peajbHOM KU3HU.

DyHKIUHN U ITpaGUKH

Oyukuus. [lepuoguueckue  dynkuuu. IIpomMexXyTKMm  MOHOTOHHOCTH — (DYHKLIHH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuu. HauOosbliee M HauMeHblllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPapUKH.

[ToxazarenbHas u gorapudmuueckas GyHKIUU, KX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEUHBIX CHUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havaja maTeMaTH4YeCKOro aHaJIu3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBoaHble 3neMeHTapHBIX (YHKIUH. DOpMyNbl HaXO0XKAECHUS MPOU3BOJHOM CYMMBI,
IIPOM3BENICHUS U YaCTHOTO (PYHKLIUH.

[TprMeHeHHe MPOM3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOMHON Al HAXOXKIACHWS HAWIY4IIero PpEeUIeHHs B MPHUKIaJHBIX
3ajjauax, JJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOT0 (GOpMyJIoi niK rpauKkoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuidi M (Qu3Mueckuil cMbicia. Bbluncienue uHTErpanga Imo
dbopmyne Hetorona—JleriOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro mnpeamera «MaTemaTtukay JIOJDKHO OOECIeUHMBaTh JIOCTHIKCHHE Ha
YpOBHE cpenHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Ppe3yibTaThl OCBOCHHUS MpOrpamMmbl ydeOHoOro mpenMera «MaTemMaTHKa»
XapaKTepU3YKTCS:

['paxkiaHCcKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMMO3UIMM OOY4YaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHUEM O MaTeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUI, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHUEM B3aUMOJCHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUIMU U HA3HAYCHHEM.

[TaTproTHueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUIICKON TpaskJaHCKON MIESHTUYHOCTH, YBaKEHUS K MPOLLIOMY
U HACTOSIIEMY POCCHUCKOM MaTEMaTUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTH)KCHHSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUUCKOM MaTEMAaTHYECKOM IIKOJIbI, K WCIOJb30BAHUIO ITUX
JTOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; c(HOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHUMEM JIMYHOIO BKIJIAJla B IOCTPOCHUE
YCTOWYHBOTO OyIYIIETO.

DcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K  MHUPY, BKIIOYas OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIICHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUOB UCKYCCTBA.

PuU3nYeCcKOe BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSATh MaTeMaTHYeCKue 3HaHUsS B HHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pOBBIO
(3mopoBoe mHTaHUEe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHUTEIHHOU
JeSITENIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOTIOOUS; UHTEPECOM K pPa3IUYHBIM
chepam mpohecCHOHATBEHON JEeSITeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON U €€ MPUIIOKCHHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4eCKOMY OOpa30BaHHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSDKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MaTeMaTU4YeCKON HapaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO JKOJOTUYECKOW KYNbTYpbl, IMOHUMAHHEM BIUSHUS COLHUAIbHO-
DKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOAHONW M COLMAIBHOM Cpebl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOjeM; OpUeHTaluell Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUHN JJI PEeUIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MATHUKH M MAaTE€MaTUYECKOM KYJIbTYpOH KaK CpEICTBOM IO3HAHUSA
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYHO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yiabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MareMaTrukay
XapakTepU3YIOTCS  OBJAJCHHEM  YHHBEPCAIbHBIMH  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00 Yalowuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYHCAIOUIe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMenbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue AeMCTBUS:
®BBISIBIISITh M XAPAKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKA MATEMaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIUPOBATH OIMpEIENIeHUs MOHSTUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIIPUHUMATh, (OPMYIUPOBATH M MPEOOpPa3OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIINE; YCIOBHEIE,

® BBISIBIISITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEYHS B (paKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX; IpEaarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;
® J[e)IaTh BBIBOJIBI C HWCIIOJIb30BAHWEM 33aKOHOB JIOTHKH, JIEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® [IPOBOJTUTH CAMOCTOSITEIIBHO JTOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKIACHUN (IIPSMBIC H
OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

® BEIOMpATh CMOCO0 pemieHus y4eOHOM 3amaun (CpaBHHMBATh HECKOIBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

bazoBble uccrnenoBarenbckue JeHCTBUS:

® HICITOJIB30BATh  BONPOCHI ~ KaK  HCCIICOBATSIIbCKHUH ~ MHCTPYMEHT  IO3HAHUS,
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOILINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3HUIIHIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEeIOBaHUE II0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OO0BeKTa, SBICHUS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBbEKTaMH, SBICHUSMU, MPOIIECCAMHU;



® CaMOCTOSATEJIHO (POPMYITHPOBATH 00OOIIEHNUS U BBIBOABI IO Pe3yiIbTaTaM MPOBEIEHHOTO
HaOJIOIEHUs, UCCIIEI0BaHMs, OLEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3yJbTaToB,
BBIBOZOB 1 0000IIEHNI;
® [I[POrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BbIIBUraTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.
Pabora ¢ uapopmarueit:
® BBISIBJIATH AC(PUINTHI HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETA HA BOMIPOC U JIJIS
peLIeHHS 3a/1a9u;
eBEIOMpaTh MHGOPMAIMIO W3 HCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJH3UPOBATb,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;
® CTPYKTYpUpOBaTh  HMH(OpMaIMio, HOpeAcTaBiIsATh €€ B  pasauuHblXx  (opmax,
WITIOCTPUPOBATh IpadMuecKy;
® OIICHUBAaTh HAAE&KHOCTh HMHPOPMALUU IO CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.
2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb
COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.
Obuenue:
® BOCTIIpUHUMATH M (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSIMH M IEISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;
eB Xx0/1¢ 00CYXKIEHHUS 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBI, IPOOIIEMBI,
pemaemMoi  3ajayM, BBICKAa3bIBaTh HJIEH, HAIlCJICHHbIE Ha TMOWCK PEIICHHS;
COIIOCTABJIATh CBOM CYXACHUSA C CYXICHMSAMU JPYrMX YYacTHUKOB JIMAJIOra,
0oOHapy>KUBaTh Pa3INyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoTIIacHsi, CBOM BO3PAKCHHUS,
® [IPEJICTABIATh PE3Yy/bTaThl PEILICHUs 3a/auM, SKCIIEPUMEHTa, HCCIEI0BaHMs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a1ad IMPE3CHTAIUH U
0COOEHHOCTEHN ayAUTOPHH.
CoTpyIHUYECTBO:
® IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYAJIBHONW paObOTHI TIPH
peleHny y4eOHBIX 3a/1a4; IPUHUMATD 1eJIb COBMECTHOM JEATEIbHOCTH, TNIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloThl, pacnpeneisTh BHIBI paboT, J1OrOBapHBAThHCA,
o0cyxJaTh MpoIiecc U pe3yiabTaT padboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOJEH;
® y4yacTBOBaTh B IPYNNOBBIX (Gopmax palboThl (00CykIeHUs, OOMEH MHEHHH, «MO3TrOBbIE
HITYpPMBI» W WHBIE); BBHIMOJHATH CBOI YacTh pPabOTHI W KOOPAWHHPOBATH CBOM
JIeMCTBUS C IPYTHMH YWICHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.
3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom hopmuposanue CMoiCi08biX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:
COCTABIIATh IJIaH, AJTOPUTM pELICHHs 3ajayd, BBIOMPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pELIeHUH ¢ y4€TOM HOBOM MH(OpMALIUK.



CaMOKOHTPOJIb:

® BJIaJIeTh HaBbIKaMU MTO3HABATENIbHOM pedIeKCuu KaKk OCO3HAHUS COBEPIIAEMbIX IeHCTBHI
U MBICIUTENBHBIX TMPOILIECCOB, UX PE3YyIbTaTOB; BIAJETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3a1auu;

® [IPEIBUJETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIPU PEIICHUHU 3a1a4d, BHOCHUTH
KOPPCKTHUBBI B ACATCIBHOCT HA OCHOBC HOBBIX OGCTOSITGJIBCTB, JaHHBbIX, HElfIIIGHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBATb COOTBCTCTBUC pE3yJibTaTa NLCIWM W  YCIIOBUAM, O6’b$ICH$ITB IMPpHUYNHbL
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oouiero o0pa3oBaHus TOJDKHO O0ECIIeunBaTh JOCTHXKCHUE CIIETYIOUIUX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yucsia ¥ BbIYUCICHUA

OnepupoBaTh MOHATHSAMH: PallMOHAIbHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsI U
NeCATUYHAsSL APOOB, IPOLEHTEHI.

BeinonuATe  apudmernyeckue oOIepalud ¢ pPalUOHAIBHBIMU M J€HCTBUTEIBHBIMU
YHCIIaMHU.

BoinonuaTe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Ys IpaBUiIa OKPYIJIEHMs, [JesaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCICHUI.

OnepupoBaTh HNOHATHAMM: CTENEHb C LEJIbIM IOKa3aTesleM; cTaHaapTHas (opma 3amnucu
JeMCTBUTENIBHOTO YKCIa, KOPEHb HATYpaJbHON CTENEHH; MCIOJIb30BaTh MOAXOAIIYIO (OpMYy
3anMcy JEHCTBUTENbHBIX YHUCEN ISl pEIICHUs MPAaKTUYECKUX 3a/1a4 U MPEACTABICHUS 1aHHBIX.

OnepupoBaTb TMOHATUSMHU: CHHYC, KOCHHYC M TaHIME€HC MPOU3BOJIBHOIO  YIJIa;
UCIIOJIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIINU.

YpaBHeHHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; I1I€JI0€, pPalllOHAJIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX — BBID@KEHHMM W pemiaTth
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoimonHaTe npeoOpa3oBaHusl LENbIX, PAMOHATIBHBIX U HUPPAMOHATIbHBIX BBIPAKEHUHN U
peliaTh OCHOBHBIE TUIIBI LIEBIX, PAIIMOHATIBHBIX U UPPALMOHATLHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHsATh ypaBHEHHsI U HEPABEHCTBA JUISl PELICHMS MaTeMaTUYeCKUX 3a/1ad W 3a1ad U3
pa3InYHbBIX 00JIacTe HAYKU U peabHON )KU3HH.

MonenvpoBaTh pealbHblE CHTyalldd Ha S3bIKe aireOpbl, COCTaBISATh BbIPAXKEHMUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOEHHBIE MOJENH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKUUH U rpaduKu

OnepupoBaTh NOHATHSAMU: (PYHKITHS, CTTOCOOBI 3adaHusT (DYHKIIMH, 00IacTh ONPECICHHS
¥ MHOYKECTBO 3Hau€HUHN QyHKIMH, rpaduK QYHKIIMH, B3aUMHO OOpaTHbIe (PYHKLIUU.



OnepupoBaTh MOHATUSAMHU: UYETHOCTH M HEUYETHOCTh (QYHKIUHM, HYyIH (QyHKUIUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 PELICHUs yPaBHEHUH.

Ctpouth W yuTaTh Tpadukyd JTUHEHHON (YHKIHMH, KBaIpaTUYHOW (YHKIIUH, CTEIICHHOMN
(GYHKIMY C LIETbIM TOKa3aTEeJIEM.

Hcnonw3oBare rpaduku GyHKIUN I MCCICIOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH TpHU
peIIeHnr 3aJa4 U3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW XU3HU; BBIpAXKaTh (OpMylIaMu
3aBHCHUMOCTH MEXKy BETUYUHAMHU.

Hauyana maTeMaTH4ecKoro aHajmusa

OnepupoBaTh MOHATHUSMH: TIOCICIOBATEIILHOCTD, apu(PMETHUECKass U TEeOMETpUYECKas
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaroIasi FeOMeTpUUYecKas Mporpeccus, cymma
0ecKOHEYHO YOBbIBAIOIIEH reOMETPUUYECKON MTPOrPeCcCUu.

3agaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMH CLIOCOOAMH.

Hcrnonb30BaTh CBOWMCTBA IMOCIIENOBATEILHOCTEH M MPOTPECCU IS PEIICHHS PEeaIbHBIX
3aJa4 MPUKJIAIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIUN HaJl MHOYKECTBAMH.

Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar sk OMUCAHUs PEATbHBIX MPOIECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPENIETICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BbIYMCICHUA

OnepupoBaTb MNOHATHSMM: HATypaJlbHOE, L€JI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUATEIM JJIs PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, IeCATUYHBIE U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOHCTBAa CTENEHW JJs MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSAMM: IIOKA3aTeJIbHOE YPABHEHWE M HEPABEHCTBO; pEIIATh OCHOBHBIE  THIIBI
[IOKa3aTeJIbHBIX YPAaBHEHUM U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIUMX JOrapu(Mmbl; ONEPUPOBATH
HNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUI U HEPaBEHCTB.

Haxonuts penieHus NpoCcTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN M €€ pPEIICHUE; UCII0JIb30BATh
CHUCTEMY JINHEWHBIX YPABHEHMM JUUIS PELICHMS IPAKTUYECKUX 3a/ad.

Haxonuts pemenns npocTenmmnx CUCTEM U COBOKYITHOCTEW PAllMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATh BBIPAKCHMS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI M0 YCIOBHIO 33J]a4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJEIIHN C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rPpaduKu



OnepupoBaTb MNOHATUSAMM: IepUOANYEcKas (QYHKLUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJblllee U HAUMEHbIIee 3HAYeHUs (YHKIHUU Ha
IPOMEXYTKE; UCTIONB30BATh UX JJISl HCCIIE0BaHUS (PYHKIINH, 3alaHHON rpaduKkom.

OnepupoBaTb  MOHATHAMHU:  rpadUKH  IOKa3aTeIbHOW,  JIorapupMuUUYeckod U
TPUTOHOMETPUUYECKUX (PYHKIMI; N300pakaTh X Ha KOOPJUHATHOM INIOCKOCTH M UCIOJIb30BATh
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300paxxaTh Ha KOOPIMHATHOM IUIOCKOCTH TpauKu JUHEHHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBare rpaguku (QyHKUIMN A1 MCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH W3
JIPYTruX y4eOHBIX JUCHUIUINH.

Hauana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb  HOHATHSAMM:  HENpepblBHAas  (QYHKUUSA; NPOMU3BOAHAA  (YHKLHUU;
UCII0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl pelleHus 3aau.

Haxoaute mpom3BOAHBIE 3JIEMEHTApHBIX (DYHKIHMHA, BBIYUACIATH NPOU3BOAHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOMU3BOJAHYIO JJsl  MCCielOoBaHMA (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSATH PE3YyJIbTAThI UCCIIEAOBAHUS K IIOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJI€ COMATBHO-3KOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUAMH: NE€pBOOOpa3Has U MHTErpayl; MOHUMATh NEOMETPUUYECKHHA U
(bu3uyeckuii CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Herorona—Jleitbnuna.

Pemate npukiasHele 3aa4y, B TOM YUCIIE COLMATBHO-3KOHOMUYECKOIO U (PU3UYECKOTIO
XapakTepa, CpeJICTBaMH MaTeMaTHYECKOT0 aHaIM3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposBbie)
Konrpoabubie | IlpakTuueckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
MHoxecTBa palliOHABHBIX U
1 JICHCTBUTEIbHBIX YUCEN. PalnOHAIbHBIE 14 1
ypaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 5
[I0Ka3areieM
3 Apudmernueckuii KOpeHb N—0# CTETICHH. 18 1
HppatmonansHble ypaBHEHUS U HEPABEHCTBA
4 DopMyIIBI TPUTOHOMETPHH. 29 1
TpuronomeTpuuecke ypaBHEHHs
5) [TocnenoBaTenpHOCTH U IPOIPECCUA 5
6 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 3 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
CreneHb ¢ paliiOHAILHBIM TTIOKA3aTENIEM.
1 [TokazarenpHas pynakmus. [TokazareapHbIe 12 1
YpaBHEHHsSI 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuyeckue ypaBHEHHS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUU U UX
3 rpaduku. Tpuronomerpuueckue 9 1
HEpaBEHCTBA
4 IIponsBonHas. [IpuMenenue npon3BoAHOM. 24 1
5) WuTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHIA 12 1
7 HarypanbHble u nensie yucna 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 18 9
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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