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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 MaTeMaTHYECKOTO aHaIM3a» SBJISACTCS OJHUM M3 HambOoliee
3HAYMMBIX B MPOTpaMMe CTapIieil IIKOJbI, MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJIbHYIO0 0a3y Julsl M3Y4YEHHsS BCEX €CTECTBEHHO-HAayUHBIX KypCOB, a C JIpyrou
CTOPOHBI, (OPMHPYET JIOTHYECKOE U aOCTPAaKTHOE MBIIUICHHE YydYalluxcs Ha YpOBHE,
HEOOXOIMMOM JIJIsl OCBOSHHSI KypCOB HH(POPMATUKH, OOIIIECTBO3HAHMUS, HICTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalluecsl OBJaJIeBAlOT YHUBEPCAJIHHBIM SI3bIKOM COBPEMEHHOH HAyKH,
KOTOpast (GOpMYIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIeCKOH (hopme.

Kypc anreOpbl ¥ Haua MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJIbIBAET OCHOBY ISl YCIICITHOTO
OBJIa/ICHUS 3aKOHAMU (PU3UKHU, XMMUHU, OUOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJICHIIUH 3KOHOMUKHU
U OOIIECTBEHHOM JKU3HU, TII03BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ULU(QPOBBIX U
KOMITIBIOTCPHBIX TEXHOJOTHAX, YBECPCHHO HCIIOJIB30BATH HUX B HOBCGHHGBHOI\/’I )km3HU. B TOXE
BpeMsl OBJIaJIeHUE a0CTPaKTHBIMH U JIOTUYECKH CTPOTMMM MaTeMaTHUYECKUMH KOHCTPYKIMSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKJICHHS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abCcTparupoBaHWE W aHaJOrHio, (OpMHUpPYET
Kp€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B XO0J€ U3YUCHUA anre6pbl N Ha4dall MaT€MaTH4€CKOIro
aHaiM3a B CTaplleil 1IKojie ydJaluecs MOJy4yaroT HOBBIM OMNBIT PELICHUS MPUKIATHBIX 3aj]ad,
CaMOCTOSITEJILHOTO ~ TIOCTPOCHUST ~MaTeMaTH4YeCKHMX MOJeJed pealbHbIX CHUTyauuil u
WHTEPIPETALMM TOJYYCHHBIX PEIICHHWM, 3HAKOMATCS C NPUMEPAMHM MaTEMaTUYECKHX
3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE M B HMCKYCCTBE, C BBIAAIOIIMMUCI MaTEMAaTHYECKUMH
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnaiaet 3HaunTeIbHBIM BOCITUTATEIBHBIM IIOTEHIIUAIOM, KOTOPBIH pean3yercs Kak
Yyepe3 y4eOHbII MaTepual, ClIoCOOCTBYIONIHIA ()OPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U
yepe3 crnenuuky y4eOHOW NeATeNbHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIHHON KOHIIEHTPAIlM BHUMAHUS U OTBETCTBEHHOCTH 32 NOJIYYEHHBINH pe3yibTar.

B ocnoBe meronuku oOydeHus anrebpe M HadajdaM MaTEeMaTUYeCKOro aHalM3a JICXKHUT
JeSTEIIbHOCTHBIA IPUHLUIT O0yUEHUSI.

CrpykTypa Kypca «Anredpa v Hayajga MaTeMaTHYeCKOT0 aHATN3a» BKIIFOUYAET CIIEeIyFOIINe
coJiepKaTelbHO-METOAUYeCKue JHHUU: «YHucna W BblUMCIHEHUs», «DyHKUUH U TpaduKm»,
«YpaBHEHUSI U HepaBeHCTBa», «Hauana MaTeMarnyeckoro aHamn3ay, «MHOKECTBA U JIOTHKA.
Bce ocHOBHBIE cOmep)KaTebHO-METOIUYECKUE JTMHUHA H3Y4YaroTCs Ha TMPOTSDKEHUH ABYX JIET
oOydYeHHsI B cTaplieid IIKOJE, €CTECTBEHHO JOMOJHS IPYr Apyra ¥ TOCTENEHHO HACHIAsCh
HOBBIMH TCMAaMH U pa3JiCjiaMu. I[aHHBIﬁ KYpC ABJIACTCA HHTCTPATUBHBIM, ITIOCKOJIBKY 06’beI[I/IH$ICT
B Ce6e COACPIKAHNUC HCCKOJIBKUX MATCMATUYCCKUX ITUCHUILIINH: anrera, TPUTOHOMCTpPHUA,
MaTeMaTHYECKUH aHaJIi3, TEOPUS MHOXKECTB | 1p. [To Mepe Toro Kak ydJamirecs OBJIaJIeBalOT BCE
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Ooyee MIMPOKMM MaTeMAaTUYECKUM ammapaToM, Yy HHX IOCJIeI0BaTelIbHO (QOopMHUpYETCS U
COBEPILEHCTBYETCSI YMEHUE CTPOUTH MATEMATHUUYECKYIO MOJIETb PEabHOM CUTYaI[u, TPUMEHSTh
3HaHUS, MMOJYUYEHHBbIE B Kypce «Airedpa M Hayajla MaTeMaTHYECKOTO aHalu3a», JJs pelieHus
CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATh
MOJTyYEHHBIH pe3ybTaT.

CogepxarenbHO-MeTOAMYECKas TMHUS «Unca v BEIMUCIICHUSD 3aBepiiacT ((OpMHUPOBAHKE
HABBIKOB MCIIOJIb30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM Imikosie. B
cTapuieil mkosie oco0oe BHUMaHHUE ynemiseTcss (HOPMUPOBAHMIO MPOYHBIX BBIUHUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOUIMX B Ce0S HCIIOJIb30BAHHME PA3IUYHBIX (HOPM 3alUCU JEHCTBUTEIHHOIO
YKCJIa, YMEHHUE PALMOHAJIBHO BBHINOJIHATH JACHCTBUS C HUMH, JA€NIaTh NPUKUIKY, OLICHUBATH
pesynbrar. OOydJaromuecss MOTY4YarOT HABBIKM MPHOMMKEHHBIX BBIYMCICHHUN, BBIMTOJTHCHUS
NEHCTBUI ¢ YKCliaMu, 3allMCaHHBIMH B CTAaHAAPTHOW (opMme, UCTIOIb30BaHUS MaTEMaTHYECKHX
KOHCTAHT, OLICHUBAHUSI YUCIIOBBIX BBIPAKCHHIA.

Jlunusa «YpaBHEHUS! U HEPABEHCTBA» pEAM3YyeTCSd Ha MPOTSHKEHUU BCEro oOydeHUs B
CTapiiei IIKOJe, TMOCKOJbKY B KaXIOM paszfeie MporpaMMbl TMPETyCMOTPEHO pelieHue
COOTBETCTBYIOIIHUX 3a7a4u. OOyydaromuecs OBIageBal0T Pa3IMYHBIMA METOIaMHU PELICHUS IEIbIX,
paloHaIbHBIX, UPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPHUIECKHIX
ypaBHEHUM, HEPABEHCTB M UX CUCTEM. [loydeHHbIe YMEHUS UCTIONB3YIOTCS TIPU HCCIICIOBAHUN
(GyHKIMA C TOMOIIBIO MTPOU3BOJHOM, PEIIEHUWH MPHUKIATHBIX 3a7a4 M 3a/lad Ha HAaXO0XKJICHHE
HauOOJBIINX U HAUMEHbIIUX 3HaYeHUi GyHkuuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takxke (OpMUPOBAHKME YMEHUH BBITIOIHATEH Pacu&Thl IO popMyliaM, TPeoOpa3oBaHus IEIbIX,
palMoOHATBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUHN, a TAK)KE BBIPAKCHUM,
coJiepXalux CcTeneHu u Jorapudmel. brarogaps wu3yueHuro anreOpandyeckoro marepuana
MPOUCXOJUT JallbHENIIIee Pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS y4alluxcs,
dbopMUpPYIOTCS HAaBBIKM JEIyKTUBHBIX pacCyXIeHUH, pabdoThl ¢ CHUMBOJIBHBIMH (dopMamu,
MPEACTABJICHHUS] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJIC€ PAaBEHCTB M HEPABEHCTB. AJreOpa
npemiaraeT 3QPEeKTUBHBIE HHCTPYMEHTHI JIJIs1 PEIICHUS TTPAKTUUECKUX U €CTeCTBEHHO-HAYUYHBIX
3a/1a4, HarJIAIHO IEGMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CogepxarenpHo-MeTonuueckass JUHUS «DyHKIUMU U TpadUKM» TECHO MeperuieTaeTcs ¢
JIPYTUMU JIMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T MTOCIJIEI0BATEILHOCTh U3yUCHUSI
MaTepuaia. M3yueHne cTeneHHoM, moka3aTeabHO!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
GYHKIUI, UX CBOWCTB U TpadUKOB, UCMONb30BaHUE (PYHKIMA A pEIICHUs 3aad U3 JAPYTUX
y4eOHBIX MPEIMETOB U PEATbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMaTHUYECKUM aHAIN30M, TaK U
C pelIeHHEM ypaBHEHUH U HepaBeHCTB. [Ipu aToM 601bIII0€ BHUMaHUE YAEIIeTCs (HOPMUPOBAHHIO
YMEHHUS BBIpaXaTh (POPMyJIamMH 3aBUCUMOCTH MEXAY Pa3IUYHBIMH BEITMYMHAMH, MCCIIEIOBATH
MoJTy4eHHbIe (PYHKIINH, CTPOUTH UX Tpaduku. MaTepuan 3Tol coaepKaTeIbHON TUHIH HalleleH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOIIUX BBIPAaXKaTh 3aBUCUMOCTH MEX/y BEJIMYMHAMHU B
paznuyHON (popme: aHATMTHYECKOU, rpadudeckoil u cioBecHOU. Ero m3ydenne crocoOCTByeT
Pa3BUTHIO ANTOPUTMHUYECKOTO MBIIIUICHUSI, CIIOCOOHOCTH K OOOOIICHHI0O W KOHKPETHU3AIHH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxxarenbHast nuHus «Hadana maTeMaTHyecKoro aHajan3a» MO3BOJSET CYHIECTBEHHO
paclIMpUTh KPYT Kak MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 337a4, JOCTYIHBIX 00yYarommMcs, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIIEIOBATh U CTPOUTH Ipadukul (yHKIUHN, OPEAETATh UX
HauOOJIbIIME U HAUMEHBIINE 3HAUCHUS, BRIYUCIATH IIoMaan Guryp u oObEMBI TeJ, HAXOIUTh
CKOPOCTH U YCKOpEHHMs IpoiieccoB. JlaHHas conep:KaTelibHasi JMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHSI MaTeMaTHUYECKHUX MOJeJe peaJbHBIX CUTYyalllil, HaX0XKIeHUs
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HAaWIy4lllero peuieHHs B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHMYECKHX, 3alayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMambHO-IOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HaykKe, TEXHHKE M HUcKyccTBe. OOydaroluecs y3HaIOT O
BBIIAIOIUXCS] PE3YJIbTaTaX, IOJIy4YEHHBIX B XOJI€ Pa3BUTHsI MAaTEMAaTUKHU KaK HayKH, U UX aBTOpax.

CopepxarenpHO-MeTOAMYECKAs TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHbBIE IIPEJICTABICHHS IPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTUKM U MpelaraloT HauboJsiee YHUBEPCAIbHBIM A3bIK, 00bEIUHIOIINI
BCE paszenbl MAaTeMATHKM M €€ IPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [loaromy BakHO n1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIOJb30BAaTh €ro s
BBIPAKCHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hayasa MaTeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peasIbHbIX CUTYyallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH C MOMOIIbBIO anmnapara aaredpsl u
MaTEMaTUYECKOT0 aHaJM3a M WHTEPIPETAlUU IIOJYyYEHHBIX pe3yJbTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XXIbli M3 PA3AEIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIOJIb3YETCS JUI peLIeHUs MPUKIaAHbIX 3a1a4. [Ipu pemeHnn peanbHbIX NpakTUYECKUX 3a1a4
yyaligecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJIb30BATh AHAIOTHIO, 0000IIAaTh M KOHKPETU3MPOBATH IPOOJIEMY.
JlesarenbHOCTh TO (OPMHUPOBAHUIO HABBIKOB DELICHUs NPUKIAJAHBIX 3aJad OpPraHu3yercs B
Ipolecce U3yYeHHs BCeX TeM Kypca «Anredpa v Hauajla MaTeMaTHYeCKOro aHaIn3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebHOM miaHe Ha M3y4YeHHUE Kypca anreOpsl M Hadall MaTeMaTHYECKOTO aHalln3a Ha 6a30BOM
ypoBHe oTBoJUTCS 2 yaca B Heaento B 10 kitacce u 3 yaca B Heaento B 11 kitacce, Bcero 3a /Ba
roja o0yuenust — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue apodu. Apudmernueckue omepanud ¢ palHMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HAaHUHU U pPeaJIbHOM JKU3HH.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
orepanuy ¢ AEUCTBUTEIbHBIMU yHuciaMu. [IpuOnukéHHble BHIYMCIEHUS, IIPaBUIa OKPYIJICHUS,
IIPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanne MmoAXOAsAImed (QOpMBl 3amMCH  JCHCTBUTEIBHBIX YHCET JUIS PEIICHHS
IIPAaKTUYECKMX 3a/1a4 U IPEJCTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW creneHu. JledcTBus ¢ apudmMeTudyecKuMu
KOPHSIMHM HaTypajbHOW CTEIICHH.

CuHyC, KOCUHYC M TaHT€HC YHMCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BAHHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKHE
(bopMyIIBI.

YpaBHeHuUE, KOpeHb ypaBHeHUS. HepaBeHCTBO, pellieHne HepaBeHCTBa. MeTo1 HHTEPBAJIOB.

Pemenue nenbIx U 1poOHO-pAlMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHre ypaBHEHMIM M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKMX 3a1ad U 3aJ1ad U3
pa3InYHbIX 00J1acTe HAYKH U pealbHOM KHU3HH.

DyHKIUHN U TPadUKH

@yHK1M, criocoOs! 3ananus GyHkuu. ['padux pynkumun. Bzaumuo oOpaTHbie QyHKIIUH.

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

Crenennas (QyHKIUsI ¢ HaTypajdbHBIM W IIEJBIM Moka3areneMm. E€ cmoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHs N-0i CTENEHH.

TpuroHomeTrpudeckas OKpPY>KHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (PYHKLUH
YHCJIOBOI'O apryMEHTA.

Hayana mateMaTH4ecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTreabHOCTe.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U TreoMeTpHuYecKass  mporpeccud. beckoHeyHo — yObIBaroras
reomeTrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOMIEH T€OMETPUUYECKON MPOTPECCHH.
@opmysia CIOXKHBIX IPOLEHTOB. Mcnonp3oBaHWe MPOTPECCHM IS PEIICHUS PEalIbHBIX 3a1ad
IIPUKJIAHOTO Xapakrepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O alrapara [Jis1 ONHMCaHHA PCAJIbHBIX MPOHCCCOB U HBJ]eHHI;'I, npu
peLIeHUH 3371a4 U3 APYTHX YUEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

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

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTnynble U HATypaIbHBIE JOTapHU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

[TpeoOpa3zoBaHne BbIpaKEHU, COEPIKALUX CTENIEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TprmMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue npukiajHbIX 3a/ad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMyHbIX 00JIacTe HayKu U peaabHON )KU3HU.

DyHKIUHN U TPaPUKH

Oynkuus. [lepuonnueckue  QyHkumu. IIpomMexyTkM  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HamOosbliee m HauMeHbllee 3HaueHHE (yHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKH.

[Toka3zarenbHas u orapudmMuyeckas GyHKIMH, UX CBOUCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 17151 pellieHHs ypaBHEHUH U JIMHEMHBIX CUCTEM.

Ucnonbp3zoBanue rpadukoB (PyHKIUN OJI HCCIEIOBAaHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U PEATbHOM KU3HU.

Havana mareMaTH4ecKOro aHaJmu3a

HenpepoiBable pyHKIMN. MeTO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eomerpuueckuit u GU3NYECKUN CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTApHBIX (QYHKIUH. DOpMyNbl HaXO0XKIEHUS MPOU3BOJHOM CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKITHHA.

[TpuMeHeHne MPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
HaxoxneHnre HanbobIero 1 HaMMEHbIIEro 3Ha4eHns PyHKIUK Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOMHOM Ml HAXOXACHUS HAWIY4IIero PEeHIeHHs B MPHUKIATIHBIX
3aaydax, A ONpeesieHUs] CKOPOCTH MpoIiecca, 3aJaHHOTro (OopMYII0i Uil rpaduKoM.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WNHuTterpan, ero reomeTpuueckuil ¥ (U3MYECKUN CMBICI. BbluncieHne WHTErpajga o
dbopmyne Hetorona—JleliOHuna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueObHOro mnpeamera «MaTemaTHKay JODKHO 0OecreYnBaTh JOCTHIKCHHE HA
ypOBHE cpenHero ooimiero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpeJIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCH:

I'paxknaHckOe BOCIIMTaHUE:

c(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW MMO3UIMM OOydYaroUmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEJICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJIEHHUH, MpOLEnyp TIpakJaHCKOrO o0O0IecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAYEHUEM.

[TaTproTHyeckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’kJaHCKON ACHTUYHOCTH, YBAXKEHUS K MPOILIJIOMY U
HACTOALIEMY POCCUHCKON MaTEMaTUKH, LICHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSM POCCUMCKHUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4eCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHIKCHUU B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHHUS:

OCO3HAaHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; c(HOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJAa B IOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro.

DcTeTH4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AEeHUH; BOCIPUMMYHBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUI0B UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHS MPUMEHSATh MaTeMaTH4yecKHe 3HaHUs B HHTEpecax
3I0pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryjspHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHUBHO-03A0POBHUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodhecCuOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIaTh OCO3HAHHBIN BBIOOp Oynymieil mpodeccun u peann3oBbIBaTh COOCTBEHHBIC
KU3HEHHbIC IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa30BaHMIO U
camM000pa30BaHUIO Ha IPOTSKEHUH BCEH )KN3HU; TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PELLICHUN
IIPAKTUYECKUX 3a7a4 MaTEMaTHYECKON HANIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYyJIbTYphl, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpPEIbl, OCO3HAHHEM
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NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalue Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHWUU Ui PELICHHs 3a/a4 B O0JIACTH OKPYXKAroIei Cpeabl, MIIaHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IOCIEACTBUMN JUIsl OKPYKAIOIEH CPEIbI.

[{eHHOCTH HAyYHOI'O [TO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak cepsl
YEJIOBEUECKON JIEATEIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUMY;
OBJIQJICHUEM S13IKOM MAaTEMAaTUKHU U MATEMAaTUYECKOMN KyJIbTYypOI KaK CpEJCTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh IPOEKTHYIO M UCCIEA0BATENIBCKYIO ACSTEIBbHOCTh UHIMBHYaIbHO
U B TpyIIIE.

METAINPEIJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBI yU4eOHOTO mpenMeTa «MaremaTukay
XapaKTepU3yIOTCSl ~ OBIAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMBUIMU,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OlCMBUAMY,  YHUBEPCATbHLIMU — pe2yisamUeHbIMU
oelicmseusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBUIBIITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPH3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIY MOHATUSIMH; (HOPMYIHUPOBATH OMpEENICHUs TMOHATHU;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHUs
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHMMATh, (POPMYJIUPOBATh U MPeoOPa30BbIBATH CYXIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IINE; YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpeajaraTb KPUTEPUH [Isl BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JenaTh BHIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIIFHO JTOKA3aTeIhCTBA MATEMATHICCKUX YTBEPKACHUH (TIpsSMBIE
U OT TPOTUBHOTO), BBICTpPAaWBATh apryMEHTAIMI0, MPHBOAWTH TPUMEPH U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BpIOMpaTh CrMOCOO pemeHuss y4eOHOW 3amauM (CpaBHUBATh HECKOJIBKO BAapHaHTOB
peleHns, BEIOUpaTh HanOoJIee MOIXOMAIINA ¢ YYETOM CaMOCTOSTENBHO BBIICICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® CNOJNB30BaTh  BONPOCHI  KaK  MCCIENIOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
(dopMyIHpOBaTH BOMPOCH], (PUKCHUPYIOIIME MIPOTHBOPEUYHE, MPOoOIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;



® [POBOJUTH CAMOCTOSITCIIHO CIUIAHWUPOBAHHBIA AKCIHEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOr0 OOBEKTa, SIBJICHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAy 00bEeKTaMU, SIBICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENBHO  (opMynupoBaTh O0O0OOIIEHHMS ©  BBIBOJABI 10  pe3yJbTaTaMm
NPOBEAEHHOTO HAOIIIOCHHS, UCCIIEAOBAaHU, OLEHUBATD JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

® [IPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, & TAKKE BBIIBUTATH MPEITIOI0KCHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nuadopmanueii:

® BBUIBILTH JAePUINTH HHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETa HA BOIPOC U
JUTSL PEUICHUS 3a]1au;

e BpIOMpaTh HWHPOPMAIMIO W3 HWCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJM3UPOBATbH,
CHCTEMAaTH3UPOBATh M HMHTEPIPETUPOBATh MH(OOPMAIMIO Pa3IUYHBIX BUIOB U (HOpM
IPECTaBIICHHUS;

® CTPYKTYpHpOBaTh HWHPOPMALHUIO, TPEACTaBIATh €€ B  pa3auuyHbiX  (opmax,
WITIOCTPUPOBATH IpadUuecKy;

® OIICHWBaTh HAAEKHOCTH HMHPOPMAUHM 10 CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusaom c@hopmupoeanHoCcms

COYUATILHBIX HABLIKOG 0OYYAIOUJUXCAL.

Ob61eHue:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSMHU H IEISIMHU
OOIIEHUs; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOK TOYKY 3pEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
MOJTyYEHHBIH Pe3yIbTaT;

e B X0JIe 00CYX/IeHUS 3aJ[aBaTh BOIPOCHI MO CYILECTBY 00CYXIaeMOil TeMbl, TPOOIEMBI,
pelraeMoii 3a/1aun, BBICKa3bIBaTh UJEH, HALlEJIEHHbIE Ha IOUCK PELICHHUs; COMTOCTABISATh
CBOMU CYXJIEHUS C CYKICHUSIMHU APYTUX YUYACTHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3Inune
U CXOJCTBO TO3WIMI; B KOPPEKTHOH (opme (opMmynnpoBaTh pa3HOTIIACHS, CBOU
BO3PaKCHHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHHs 3a/1auM, SKCIIEPUMEHTA, UCCIEJOBAHUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMPATh (popMaT BBICTYIUIEHHS € Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUUYECTBO:

® [IOHWMAaTh U UCTIOJIH30BATH MPEUMYIIIECTBA KOMAHIHON W HHMBH Ty aJIbHON PabOThI IpH
pemeHnn y4eOHBIX 3a/1a4; TPUHUMATh Ie]Ib COBMECTHOM JesITeTbHOCTH, TUNIAHMPOBATh
OpraHM3aIl0 COBMECTHOW paboThl, pacmpeneisTb BUIbl pabOT, JOTrOBapuBATHCA,
00Cy»X/1aTh MPOLIECC U PE3ybTAT pabOThl; 0000IIAaTh MHEHUSI HECKOJIBKHX JIFOJICH;

e y4YacTBOBaTh B IPYMIOBBIX popMax paboThl (00CyKaeHUsI, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBD) U UHBIC); BHIMIOIHITH CBOIO YacTh pabOThI U KOOPAUHUPOBATH CBOM JIEHCTBUS
C APYTUMH YJICHaMHU KOMAaH[bl; OIICHUBATh KaYeCTBO CBOETO BKJIAAa B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvnoie pecynamuenvie oeticmausi, 06ecneuusarom Gopmuposanue CMvlClo8blx

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pELIEHMs 3ajadd, BbIOMpPATh CIOCOO peleHHs ¢ 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
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, 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

OcBoenne yueOHOro Kypca «Aisredpa ¥ Hadanga MaTeMaTHMYECKOrO aHalIM3a» Ha YPOBHE
cpenHero obuiero o0pa3oBaHuUs TOJDKHO 00ecIeunBaTh JOCTHXKEHUE CIIETYIOUIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yuciia ¥ BbIYHMCIECHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JIEHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs U
JeCATUYHask APOOb, MPOLIEHTHI.

BoinonHATe apupMeTHUecKre onepanyy ¢ pallioHaIbHBIMU U JIEHCTBUTEIbHBIMU YHCIaMH.

BoinonHATe mpUOAMKEHHBIE BBIYMCIEHUS, MCIONb3Yys IpaBuia OKPYIJIEHMsS, [enaTh
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUI.

OnepupoBaTh HNOHATHAMM: CTEIEHb C LEJBIM TOKa3aTesleM; cTaHaapTHas (Gopma 3amnucu
JNENCTBUTENBHOTO YMCiIa, KOPEHb HATYpaJbHOM CTENEHM; HCIONb30BaTh MOAXOASIIYI0 (hopMmy
3aMycy JeMCTBUTEIbHBIX YUCEI JUISl PEIIeHUs MPAKTUUECKHUX 3a]a4 U IPEICTABICHUS JaHHbBIX.

OnepupoBaTh NOHATUAMH: CHHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIA; UCIIOJIb30BaTh
3aIuCh MPOU3BOJIBHOTO yIila yepe3 oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXAECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHATILHOE,
MPPALMOHAIIbBHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

Bomonsaate  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX — BBIPOKEHHMM W pemiaTth
TPUTOHOMETPHYECKHUE YPaBHEHUS.

BoimonusaTe npeoOpa3oBaHusl LENbIX, PallMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUHN U
peniaTb OCHOBHBIE TUIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALlMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA JJI PEUICHUs MAaTeMAaTHUYECKUX 3a7ad U 3a7ad U3
pPa3IMYHBIX 00J1aCTel HAYKU U PEATbHON KU3HH.

MonenupoBaTh pealbHblE CHTyallud Ha S3bIKe anreOpbl, COCTaBJISATh BBIPAKECHMUS,
YPaBHEHHs, HEPABEHCTBA 10 YCJIOBUIO 3a/ayd, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C

HCIIOJIb30BAHUCM allliapara EUIFGGpBI.
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DOyHKIUM U rpadpuku

OmnepupoBaTh NOHATUSAME: (DYHKIIHSL, CIIOCOOBI 331aHUs PYHKIUH, 00IaCTh ONPEACTICHHS U
MHOXECTBO 3HaUeHHUH (PyHKIMU, TpapuK GyHKIHH, B3aUMHO 00paTHbIE (DyHKIIHU.

OnepupoBaTh MOHATUSAMHU: YETHOCTD M HEUETHOCTD (DYHKINH, HYJIN (DYHKIIUH, TPOMEKYTKH
3HAKOITOCTOSTHCTBA.

Hcnonb3oBate rpaduky GyHKIMHA U1 peIeHNs] ypaBHEHUH.

Crpouth U yuTaTh rpaguKu JTUHEHHOW (YHKIMH, KBAJPATHUYHOW (DYHKIIMH, CTETICHHOMN
(YHKIMH C LIEBIM TTOKa3aTeIIeM.

Hcnonp3oBate rpadmku QyHKIMHA U1 MCCIEAOBAaHMS MPOLECCOB M 3aBHCUMOCTEH IpH
pelIeHnH 3aad U3 JAPYruxX y4eOHbIX NMPEIMETOB M pealbHOW JKM3HM; BBIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyajia MaTeMaTH4€eCKOro aHAIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTh, apU(MeTHUecKass M IeoOMEeTpHUUecKas
IPOTPECCHUH.

OnepupoBaTh MOHATHIMU: OECKOHEYHO yOBIBaIOIIasi TeOMETpUYECKasi POTPECCHsi, CyMMa
OeckoHe4HO yOBIBaIOIIEH reOMETPUYECKOM POTPECCHH.

3agaBarh NOCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA TOCIIEIOBATEIBHOCTEH M MPOTPECCHI ISl pEIIeHUs] PealbHBIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MuoxecTBa H JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

Hcmonp30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapaT /Ui ONMMCAHUS PEATbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 33/1a4 U3 JPYTUX YUIEeOHBIX TPEAMETOB.

OnepupoBaTh MOHATUSAMU: ONpPECICHUE, TEOpeMa, CIEJCTBHE, 10Ka3aTeNbCTBO.

11 KJIIACC

Yucsia v BbIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LEJIOE YHUCIO; MCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEIN, Pa3JIOKEHUE YACIIA HA TIPOCThIE MHOKHUTEIN JUIsl pELIeHUs 3a/1a4.

OnepupoBaTh MOHSATHEM: CTENIEHD C PAllMOHAILHBIM [TOKA3aTEJIeM.

OnepupoBaTh MOHATUAME: JIorapu(M YUCIIa, TECATUYHBIC U HATypaJibHbIE JIOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHH [JJs MpeoOpa3oBaHUsl BBIPAXKEHUI; ONEpUpOBATH
MOHATHUSIMU: TTOKA3aTeIbHOE YPaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI TOKA3aTENbHBIX
YPaBHEHUI U HEPABEHCTB.

Bomonsate mpeoOpa3oBaHusi BBIpAKEHHM, coAepXkKaluxX JOrapu@msl; ONEpUpPOBATH
MNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUH U HEPABEHCTB.

Haxoauts pemenust npocTelnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ pElICHUE; UCII0JIb30BATh
CHUCTEMY JINHEVHBIX YPABHEHUM JIJIs1 PEIICHUS PAKTUYECKUX 3a7a4.

HaxoauTe penienust NpocTEUIINX CUCTEM U COBOKYITHOCTEN pAallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.
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MogenupoBaTh peajbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABIATh BBIPAKECHHUS,
yYpaBHEHHSI, HEPABEHCTBA M CHCTEMBI 110 YCIOBHUIO 3a]1a4, UCCIIEI0BATh MIOCTPOCHHBIE MOJIENH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTh MNOHATUSAMM: IepUOAMYECKas (QYHKLHUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIllee M HAaUMEHbIIee 3HaYeHUs (DYyHKIMH Ha
POMEXYTKE; CIOIB30BATh MX JJISl HCCIIEOBAHUS (DYHKLNH, 3alaHHON Tpadukom.

OnepupoBaTb  MOHATUAMHU:  IpaUKH  IIOKa3aTeIbHOW,  JIorapupMuyeckod U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PeLICHUs] YPAaBHEHU 1 HEPABEHCTB.

N300pakaTh Ha KOOPIWHATHOM IUIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH W
UCIOJIb30BaTh UX JJIsl pEILICHUs] CUCTEMbI IMHEHHBIX YPaBHEHUH.

Hcnonb3oBate rpaguku (GyHKUMH A7 HCCIEIOBAHUS HPOLECCOB M 3aBHCUMOCTEH M3
IPYTUX Y9eOHBIX AUCHIUILINH.

Hauyana MmaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTb NOHATUSAMU: HENpepbIBHAs (YHKIMSA; IPOU3BOIHAS ()yHKIIUH; UCIOIb30BATh
reoMeTpUYecKuil 1 pU3NYecKrii CMBICI IPOU3BOAHOM Ul pelIeHus 3a1ay.

HaxoanuTe mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIMHA, BBIYHCISATH MPOU3BOIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO Ui HCCIeOBaHMS (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEI0BAHMS K TIOCTPOEHHIO IPahUKOB.

Hcronp30BaTh MPOU3BOAHYIO /ISl HAXOXKACHUS HAWIYUIIETO PEIICHHs] B MPUKIAJHBIX, B
TOM YHCJI€ COMATBHO-YKOHOMUYECKHX, 3a1auax.

OnepupoBaTh MOHATUSAMH: NEpPBOOOpa3Has U MHTErpai; MOHUMAThb TN€OMETPUUYECKHH U
(bu3nyeckuii CMbICT HHTErpaa.

Haxonute mepBooOpa3Hble dJeMEHTapHBIX (DYHKIHI, BEIYUCIATH MHTETPANI 10 (hopMyiie
Hrerotona—Jleiibuuna.

Pemate nmpukiasHble 3a1a4i, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
w/n EpOrpAMMEL Beero Kontpoabsnbie CaMocTosiTeJIbHbIE ofpasoBaTEILHbIC
padoThI padoThI pecypenI
MHoxXecTBa pallMOHAIBHBIX U
1 JEHCTBUTEIBHBIX uncen. PanmonanbHbie 14 1 2
YpaBHEHHUSI U HEPABEHCTBA
5 Oynkuun 1 rpapuku. CTeneHs ¢ 1eabM 6 1 1
rokaszaresem
3 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 18 1 2
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyisl
4 TpUroHOMETpHH. TpUroHOMeTpuYecKre 22 2 3
YpaBHEHHUS
5 ITocrnenoBareabHOCTH U POTPECCUH 5 1
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 3 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 68 6 9

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
w/n IpOTpaMMET Beero KonTpoabsubie  CamocTosiTe/IbHbIE ofpasoBaTEILHbIC
padoThI padoThI pecypen
CrerneHsb ¢ palliOHATBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pynknus. [lokazarenbHbie 12 1 2
yYpaBHEHHSI 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIHUA.
2 Jlorapudmuueckue ypaBHEeHUS U 12 1 2
HEPaBEHCTBA
Tpuronomerpuieckre GyHKINU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1 2
HEPaBEHCTBA
4 [IpousBonnas. [lpumenenne npon3BoaHON 24 2 3
5 WHuTerpan n ero npuMeHeHus 9 1 1
6 Cucrembl ypaBHEHHI 12 1 1
7 HatypanbHble u ensle yucia 6 1 1
3 HOBToPeHHe, 0000111IeHHE, CHCTEMATU3aLIU 18 1 3
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 9 15

[TPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* MaremaTuka: aireOpa ¥ Havyajla MaTeMaTHYECKOTO aHajau3a, reoMeTpusi. Anredpa v Havasa
MaremaTuuyeckoro ananusa, 10-11 knaccel/ Anumos 1I.A., Konsrun FO.M., Tkauesa M.B. u
npyrue, AknronepHoe oomectBo «M3mparensctBo «IIpocBemennes

* MaremaTnka: anreOpa 1 Hayajga MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., byty3os B.®., Kanomues C.b. u apyrue, AKIMOHEpHOE 00IIIECTBO
«M3parenscTBO «IIpocBeenne»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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