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MNOACHUTEJIbBHAS 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
OBJIQJICHUS 3aKOHAMU (PU3UKHU, XUMUHU, OUOJIOTHH, TOHUMAHUsI OCHOBHBIX TCHJICHIIUH YKOHOMUKH
U OOUIEeCTBEHHOW JKW3HHW, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITIBIOTCPHBIX TCXHOJIOTHAX, YBECPCHHO HCIIOJIB30BATh UX B HOBCG[{HGBHOﬁ )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
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATHYECKUMH
OTKPBITUSMH U UX aBTOPAMH.

Kypc obnanaet 3HaunTEIbHBIM BOCIUTATEIbHBIM TOTEHIIMATIOM, KOTOPBIH pean3yercs Kak
Yyepe3 y4eOHbII MaTepual, ClIOCOOCTBYIONIHMIA ()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 JUHUU: «YHucna W BblUMCIHEHUS», «DYyHKUUH U TpaduKu»,
«YpaBHEHUsI U HepaBeHCTBa», «Hauana MaTemarndyeckoro aHaianzay, «MHOXKECTBA U JIOTHKa.
Bce ocHoBHEBIE COACPIKATCIIBHO-MCTOANUIYCCKUEC JIMHUU HU3YYalOTCA Ha MPOTSKCHUH ABYX JICT
06y‘-IGHI/ISI B CTapH_IeI\/'I IIKOJIC, €CTCCTBCHHO OIMOJHAA APYT Apyra M IMOCTCIICHHO HACBIIIAsACh
HOBBIMH TEMaMH U pa3zenamu. JJaHHBIN KypC SBISETCS HHTETPATUBHBIM, TOCKOJIbKY O0bETUHSET
B cebe cojepkaHue HECKOJbKUX MaTeMaTHMYeCKUX IUCHUIUIMH: anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUH aHaJIi3, TEOPUS MHOXKECTB | 1p. [To Mepe Toro Kak ydJamirecs OBJIaJIeBalOT BCE



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
pe3ynbrar. OOydaromuecsl IMONMyYar0T HABBIKA NPHUOMMKEHHBIX BBIYUCICHUH, BBITOIHEHUS
JNEHCTBUI ¢ YKCllaMu, 3allUCaHHBIMHM B CTaHAAPTHOW (opMe, UCTIOIb30BaHUS MaTeMaTHUYECKUX
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 (HOpMUPOBAHKME YMEHUHN BBITIOJIHATH pacuéThl IO popMyliaM, TPeoOpa3oBaHus IEIbIX,
paloOHATBHBIX, UPPAMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUHM, a TAK)KE BBIPAKCHHM,
coepXalux CcTeneHn u Jjorapudmel. brarogaps wu3yueHuro anreOpandeckoro marepuaia
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. M3yueHue cTerneHHoM, oKa3aTeabHOM!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
byHKIMI, UX CBOWCTB M TrpadUKOB, UCMOIB30BaHNE (PYHKIMHA A pElIeHHs 33a1ad U3 JAPYTUX
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMaTHUYECKUM aHaJIN30M, TaK U
C pelIeHrEeM ypaBHEHUH U HepaBeHCTB. [Ipu aToM 60IbIII0€ BHUMaHUE YALsIeTCs (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,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxxarenbHast nuHus «Hadana maTeMaTHyecKoro aHajan3a» MO3BOJSET CYHIECTBEHHO
pPaCHIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK W TPUKIAIHBIX 33714, TOCTYITHBIX 00yUYatOIUMCSl, Y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh MCCIIEA0BATh U CTPOUTH rpaduku QYHKIIHHI, OMPEaesaTh UX
HauOOJbIIME U HAUMEHBIIINE 3HAUEHUS, BRIYUCIATD IJIoMaan Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM U YCKOpEHHMs ImpoiieccoB. JlaHHasi cojep)kaTellbHas JMHUS OTKPBHIBAE€T HOBbBIE
BO3MOXXHOCTH TOCTPOCHHSI MaTeMaTHUYECKHUX MOJeJe peaJbHBIX CUTYyalllil, HaX0XKIeHUs



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 A3bIK COBPEMEHHOM MaTeMAaTHKHM U HCIOJb30BAaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

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 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs NPUKJIAJAHBIX 3ajJad OpPraHu3yercs B
IpoLecce U3yUeHHs BCEX TEM Kypca «Anredpa v Hauaja MaTeMaTHYEeCKOro aHaIu3a.

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
OTepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOamKkEHHbIe BHIYMCICHUS, TIPAaBUIa OKPYTJICHHS,
IIPUKUKA U OLICHKA Pe3yJIbTaTa BEIYACICHUM.

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 TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIbI.

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

Pemienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPABHEHHUI 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 TPaPUKH

@yHK1M, criocoOsl 3ananus GpyHkuu. ['padux pynkuun. Bzaumuo oOpaTHble QYHKIUH.

OO6nacTtp omnpeneneHuss 1 MHOXKecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHas (QyHKIMS C HaTypaJbHbIM M LEeNbIM MoKa3areneMm. E€ cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHs N-0i CTENEHH.

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

Hayana mateMaTH4ecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHMsl  IOCIeNoBaTeIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO yOBIBAIOLIEH reOMETpPHUUECKON MPOTrPECCHU.
@dopMyra CIOXKHBIX IPOLEHTOB. Mcrnosb30BaHME MPOrpeccuu Ui PElICHMs PEabHBIX 3a4ad
IIPUKIIATHOTO XapaKTepa.

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

Yucia ¥ BBIYHMCICHHUA

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

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTuynble U HATypaIbHbIE JOTapH(MBI.

YpaBHeHUsI 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIIUX JIOTapU(PMBI.

[TpeoOpa3zoBaHne BbIpaKEHU, COEPIKALUX CTENIEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TprmMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHHH. PelieHue npukiaajHbIX 3a7ad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMaTHMYECKHUX 3ajad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U peaIbHON YKU3HH.

DyHKIUHN U IpaGUKH

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

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKH.

[Toka3zarenbHas u orapudmMudeckas GyHKIMH, UX CBOUCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 17151 pellieHHs ypaBHEHUH U JIMHEMHBIX CUCTEM.

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

Havana maTeMaTH4eCcKOro aHaJImu3a

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pynkuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI IPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTApHBIX (QYHKIUH. DOpMyNbl HaXO0XKIEHUS MPOU3BOJHOM CYMMBI,
MPOM3BEACHUS 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
3ajaydax, JAJs OnpeesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOro (GopMyII0i Uik rpaduKoM.

[TepBooOpaznas. Tabnua nepBooOpa3HbIX.

Wuterpan, ero reomeTpuyeckuid M ¢u3MYecKuil cMbIci. Bblumcienue MHTErpana 1o
dbopmyne Hetorona—JleliOnua.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOr0 npeamera « MareMaTHKa JODKHO 00eCTIeYrBAaTh JOCTH)KEHUE Ha YPOBHE
cpenHero oOmiero o0Opa3oBaHMS CIEAYIOIIMX JMYHOCTHBIX, METANpPEIMETHBIX W IPEIMETHBIX
00pa3oBaTeNbHBIX PE3yJIBTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3YyJbTaThl OCBOEHHUS MpOrpaMMbl ydyeOHOro mnpeamera «MaTemaTHKa
XapaKTEPU3YIOTCS:

['paxxnanckoe BocriuTaHue:

c(OPMUPOBAHHOCTBIO  TPAKIAHCKOM MO3MIMHM  OOydalollerocss Kak AakTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCHUHCKOTO OOIIEeCTBa, MPEACTABICHHEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKITMOHUPOBAHHMSI PA3TMYHBIX CTPYKTYP, SIBJICHHUN, IPOIEAYP IPAKIAHCKOTO 00IIecTBa (BEIOOPHI,
OMPOCHI U TIP.), YMEHHEM B3aUMOJICCTBOBATh C COIMAILHBIMU UHCTUTYTAaMU B COOTBETCTBUM C MX
GYHKIUSAMU 1 HA3HAUCHUEM.

[TarpuoTnueckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHCKON Tpa)IaHCKOW MICHTHYHOCTH, YBAXKECHHS K MPOLLIOMY U
HACTOSIIIIEMY POCCHUHCKOW MaTeMAaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHXKCHHSIM POCCUUCKUX
MAaTEMaTUKOB U POCCHUUCKOM MaTEMaTHYE€CKOM IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTHKCHUN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEHl  poccuiickoro Haponaa; c(HOpMHPOBAHHOCTBIO
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KEHU HAayKH W JACSITENbHOCTbIO YUYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOHYHBOTO Oy IyIIEroO.

DCTEeTUYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKITIOUAsl SCTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3aJa4, PEHICHW, PACCYX IACHUI; BOCIPUUMYHMBOCTHI0O K MaTEMaTHYECKHM acleKTaMm
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSI PUMEHSITh MAaTEMAaTHUYECKUE 3HAHUS B MHTEpECcax 3I0pPOBOTO U
6e3omacHoro oOpas3a *H3HU, OTBETCTBEHHOTO OTHOIIIEHHUSI K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHUE,
cOamaHCHpPOBAaHHBIN PEXKUM 3aHITUN U OTIBIXA, PeTyNsapHas pusndeckasi akTUBHOCTH); (PU3UUECKOTO
COBEPILIEHCTBOBAHUS, TIPU 3AHATUAX CIIOPTUBHO-03/IOPOBUTEIHLHOM JCSITEIILHOCTHIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPY/1y, OCO3HAHUEM [IEHHOCTHU TPYI0JIF00UST; HHTEPECOM K Pa3IHYHbBIM chepam
npoecCHOHATEHON AEATeTbHOCTH, CBS3aHHBIM C MAaTEMaTUKON W €€ MPUIOKEHHUSIMH, YMEHUEM
COBEpIIIAaTh OCO3HAHHBIN BBIOOpP OymyIiel nmpodeccuu U peaau30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC
TIJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTEMAaTHIECKOMY 00Opa30BaHUIO U caMOOOpa30BAHHIO Ha
MPOTSHKEHUHM BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEUICHUU MPAKTUYECKHUX 3a7ad
MaTeMaTU4eCKOW HAMpPaBIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO JKOJOTUUECKOW KYJIbTYpPhl, TOHUMAHUEM BIHUSHUS COIHAIBHO-
SKOHOMUYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJHOM M COIMAIBHOW Cpelibl, OCO3HAHHUEM



rJ100aJTFHOTO XapaKkTepa 3KOJIOTUYECKUX MpobieM; OpueHTalueil Ha IPUMEHEHHE MaTeMaTHYeCKUX
3HAHUU 7Sl peIeHHs 337a9 B 00JIACTH OKPY’KAIOIMIEH Cpeibl, IIIAaHUPOBAHUS MMOCTYIIKOB M OIICHKU
HX BO3MOXHBIX MOCJIEICTBUI JJISl OKPYKAIOILIEH CPEJIbI.

[leHHOCTH HAy4YHOTO MMO3HAHMS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHMSI, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU ¥ OOIECTBEHHOW PAKTHKY, TOHUMAHHEM MaTeMAaTHYECKON HAyKH KakK c(hephl 4eIoBeUeCKOn
JEATEIIbHOCTH, 3TAIOB €€ Pa3BUTHUS U 3HAUMMOCTH JJIS1 Pa3BUTHS LIMBUJIN3ALMH; OBJIAJICHUEM SA3bIKOM
MareMaTUKd W MaT€MAaTHYECKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA; T'OTOBHOCTBIO
OCYLIECTBIIATh MPOEKTHYIO U UCCIIEN0BATEIBCKYIO IESITEIbHOCTh NHINBUIyaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3yJbTaThl OCBOCHUS MpOrpamMmbl yueOHoro mpeamera «MaTemaTtukay
XapaKTepU3yIOTCST ~ OBIAJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — De2VAAMUEHbIMU
oelicmseusmu.

1) Vuueepcanvnvie nosnasamenvhvie Oeticmeus, obecnewusarom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 odyuanwuxcsa (oceoenue Memooo8 NOZHAHUS OKPYICAIUie20 Mupa;
npuMeHenue 102ULeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuei).

bazoBeie tornyeckue AeicTBUS:
® BBIBIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHONICHUH MEXIy TMOHATUSAMU; (OPMYIUPOBATH OMNPEICIICHUs TOHSITUI;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALIUU, OCHOBAaHUS UId 0000IIEeHUs U
CpaBHEHHMSI, KPUTEPHH IPOBOIMMOI0 aHAJIH3a;
® BOCIPHHHMATH, (POpPMYyIMpOBaTh M MPEOOPA3OBHIBATH CYKACHUS: YTBEPAUTEIHHBIC W
OTpHIIATENbHBIC, €IUHIUYHBIC, YACTHBIEC U OOIINE; YCIOBHBIE;

® BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUHs B (hakTax,
JTAHHBIX, HAONIOJCHUSX W YTBEPKICHUSAX, TMpeasiaraTh KPUTECPUH JUIS BBHISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
e JenaTh BBIBOABI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JECTYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKTIOUeHNUN, YMO3aKIIOUeHHH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOATEIBHO MOKA3aTENbCTBA MAaTEMATHUECKUX YTBEPKACHUN (TIPSMBIE U
OT MPOTHBHOTO), BHICTPAUBATh ApTYMEHTAIUIO, IPUBOIUTEH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

e  BBIOHMpATH CIIOCOO pelnieHus yueOHoM 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS,

BbIOMpPATh HanboJIee MOIXOAALINHI ¢ YYETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPHEB).
bazoBeie uccnenoBaTeIbCKue IEHCTBUS:
®  HCIIOJIF30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKHI HHCTPYMEHT IMO3HAHMST;, (POPMYINPOBATH
BOTIPOCHI, (PMKCUPYIOIIAE MPOTUBOPEINE, MPOOIIEMyY, YCTaHABIMBATh UCKOMOE U JIaHHOE,
(bopMHpPOBATH THITOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3UITHI0, MHEHHE,

® [POBOJUTH CAMOCTOSATENBHO CIUITAHUPOBAHHBIA 3KCIIEPUMEHT, HCCIIEOBAaHUE IO
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SBJIEHHUS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKAYy 00bEKTaMH, SIBICHUSMH, IIPOLIECCAMU;



®  CaMOCTOATENbHO (OPMYIMPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOIIOACHNUS, MCCIEIOBAaHUS, OLIEHUBATh JIOCTOBEPHOCTh IIOJTYYEHHBIX pE3yJIbTaTOB,
BBIBOJIOB M 0O0OOILIEHUIH;

® [IPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHUE IIPOLIECCA, @ TAK)KE BBIIBUrATh IIPEIIIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora c nuadopmarnmeii:

®  BBIIBIATH AePUUNTHI HH(GOPMAIMH, JTAaHHBIX, HEOOXOIUMBIX JJIsi OTBETA HA BOIPOC M JIJIs
pellIeHus 3a/1a4y;

e BbpIOMpaTh MH(OpPMALMIO M3 HUCTOYHMKOB PA3JIMYHBIX THIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTU3HpPOBAaTh W HMHTEPIPETHPOBATH HH(POPMALMIO PA3JIMYHBIX BUAOB U (HOpM
IIPEJCTABICHMUS;

® CTPYKTYpUpOBaTh  HH(POpPMALMIO, NPEACTaBIATH €€ B  Pa3IUYHbIX  (opMax,
WIUTIOCTPUPOBATh rpauuecKu;

® OlLIEHUBaThb HAA&KHOCTh HMHGOPMALUMU IO CAMOCTOSTEIBHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vnuueepcanvhvle KOMMYHUKAMUGHBIE Oelicmaus, 00ecneyusaom c@opmupo8anHoCnb

COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.
OO0eunue:
® BOCIPUHMMATh U (OPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHUAMHU U LEJISMHU
00I1IeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX
TEKCTaX, /1aBaTh MOSCHEHUs MO XOJY pPELIeHHs 3a7auyd, KOMMEHTHPOBATh MOIY4YEHHBIN
pe3yJbTar;
e B X0z€ OOCYXIEHHsI 33JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBI, MPOOIIEMBI,
pemaeMoil 3aJaun, BBICKA3bIBaTh MU, HAllEJICHHBIE HA MOMCK PEIICHHUS; COMOCTABIAThH
CBOM CYXKICHMSI C CYKJIEHUSMHU IPYIMX YYaCTHHUKOB JiMajora, oOHapyXUBaTh pa3ivyuue u
CXOJICTBO TMO3UIMI; B KOPPeKTHOH ¢opme (GOpMyIHpOBaTh pa3HOIJIACHUsS, CBOHU
BO3pa)KECHHUS;
® [IpPE/ACTaBIATh PE3yJbTaThl PEIICHUs 3a/Jayd, SKCIEPHUMEHTa, HCCIEIOBAHUS, IMPOEKTa;
CaMOCTOSITENILHO BbIOMpaTh (opMaT BBICTYIJICHMS C Y4ETOM 3a/ad MpEe3eHTALUuU U
0COOEHHOCTEH ayAUTOPHH.
CoTpyaHUYECTBO:
® [IOHMMAaTh U UCHOJIB30BATH MPEUMYIECTBA KOMAHIHOW U MHAWBUIYAIbHOW pabOThI MpHU
pelieHnH y4eOHBIX 3ajad; MPUHUMATh 1LI€Jdb COBMECTHOH JesITeIbHOCTH, MJIAaHMPOBATH
OpraHu3alMI0 COBMECTHOM paloThl, pacnpeaensTb BUAbI pPabOT, JOroBapHUBATHCH,
o0cy’KJaTh MpoIecC U pe3yabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
® y4acTBOBaTh B IPyNNOBbIX (hopmax paboThl (0OCyxkaeHHs, 0OMEH MHEHHH, «MO3TOBbIE
HITYPMBD» U UHBIE); BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
OPYTMMH 4YI€HaMU KOMaHJbl; OILIEHWBATh KaueCTBO CBOEro BKJaJa B OOIIMI MPOIYKT MO
KpUTEPHIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.
3) Vuusepcanvuvie pezynamuensie Oeiicmeus, odecneuugaiom opmuposanue CMvici08biX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranu3anusi:

COCTaBJIATh IUIAH, alTOPUTM peIIeHUs 3a7ayd, BHIOMpaTh CHoco0 pelieHus ¢ Y4EToM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATH
BapHaHThI peUIeHHUH ¢ yu€TOM HOBOM HH(DOpMaLIHH.



CaMOKOHTpPOJIB:

® BJAJCTh HABBIKAMH MIO3HABATEIILHON peIeKCHN KaK OCO3HAHMSI COBEpPIIAEMBIX JICHCTBUI
U MBICIUTENIBHBIX IPOLECCOB, MX PEe3yJIbTaTOB; BJaJeTh CIOCOOAMHU CaMOIPOBEPKHU,
CaMOKOHTPOJIA IIPOLIECcCa U pe3ysbTaTa peIleHUs MaTeMaTHIECKON 3a1a4u;

® [pPEIBUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIpU DPEIICHWM 33Ja4d, BHOCUTH
KOPPEKTHBBI B JIESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIN U YCIOBUAM, OOBSICHATH IPUUUHBI JOCTHXKEHUS
WIA HEIOCTHXEHHUS pPEe3y/lbTaTOB JEATEIbHOCTH, HAXOAUTh OIMIMOKY, IaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

OcBoeHne yueOHOro Kypca «AureOpa ¥ Hayajla MaTeMaTHYECKOrO aHalM3a» Ha ypPOBHE
cpenHero oOmero oOpa3oBaHUS JOJDKHO O0OECHEYHMBATH JIOCTIDKCHHE CIETYIOIINX IPEIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

10 KJIACC

Yucna v BoIYMCICHUSA

OnepupoBaTh MOHSATHSIMHU: PAIMOHAIFHOEC M JICHCTBUTENBHOE YHCIO, OOBIKHOBEHHAS H
JeCATUYHAs 1pO0b, IPOLIEHTHI.

Boimonsate apupmeTnyeckue onepamnuy ¢ paliMoHaIbHBIMU U JI€HCTBUTENbHBIMU YUCIIAMHU.

BoinonHsATe NpuOIMKEHHBIE BEIYMCIIEHUS, UCTIONIb3Y S IPaBUila OKPYIJIEHUS, JeNIaTh IPUKUIKY
U OLIEHKY pe3yJibTaTa BbIYMCIECHUH.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHAapTHas ¢opma 3amucu
JeWCTBUTENBHOIO 4YMCJA, KOPEHb HATYpaJbHOW CTENEHHU; HCIOJIb30BaTh MOAXOJAILYI0 (GopMy
3aMycy JeMCTBUTEIbHBIX YMCEN JUIsl PEIICHUs PAKTHUYECKUX 3a/1a4 U MPE/ICTaBICHUS JaHHBIX.

OnepupoBaTh NOHATHUSMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJBHOTO YIJa; MUCHOJIb30BaTh
3aIuCh MPOU3BOJIBHOTO yTIila Yyepe3 0OpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHNd U HEPABEHCTBA

OnepupoBaTh NOHSTHUSIMM: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIO€, pPallMOHAIBHOE,
UppalMOHATILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YpaBHEHUE;

BemonHATe  mpeoOpa3oBaHHMs ~— TPUTOHOMETPHUYECKHMX  BBIPAXEHMH M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BoinonHATe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX U HPPALUOHAIBHBIX BBIPAKEHUN H
pelaTh OCHOBHBIE TUIIBI LIEIbIX, PAIIHOHATIBHBIX U HPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHsITh ypaBHEHUS M HEpABEHCTBA JJIs PEIICHUS MATEMaTHYECKUX 3aJad W 3a1ad u3
pa3nuYHbIX 001acTeil HAYKH U PEeaTbHOM KU3HH.

MonennpoBaTh peaibHble CUTYalllU Ha SI3bIKE areOpbl, COCTABIATH BHIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA [0 YCIOBUIO 3a/1a4M, UCCIIEI0BATh OCTPOSCHHBIE MOJIENN C UCIIOIb30BAaHUEM alllapara
anreOpsl.

DYyHKUMH U TPaPUKU

OmnepupoBarh MOHATUSAMH: (QYHKIHS, CIIOCOOBI 3aManus (DYHKITMH, 00JIaCTh ONpPEICICHHS U
MHO’KECTBO 3HaU€HUN (QYyHKUUHU, TpaduK GYyHKIUHN, B3aUMHO 0OpaTHbIE (QYHKIIHH.



OnepupoBarh MOHATUSAMHU: YETHOCTh U HEYETHOCTh QYHKIMH, HYJIU (QYHKUIUHU, TPOMEKYTKU
3HaKOMOCTOSIHCTBA.

Hcnonb3oBatek rpaguky QyHKIMHA Ui pELICHNs] ypaBHEHUH.

Ctpouth W uuTaTh TpadUKW JMHCHHOW (YHKIHMH, KBaApPaTHUYHON (QYHKIIMH, CTEIICHHON
(GYHKIIUY C LIeIbIM TTOKa3aTeNIeM.

Wcnons3oBare rpaduku (QyHKOMNA Ui WCCIETOBAHHS TMPOIECCOB W 3aBUCUMOCTEH MpH
pelIeHnr 3aJad W3 JAPYTruX Y4YeOHBIX TPEIMETOB M PEATbHOW >KU3HH; BBIpaXarh (OpMyliaMu
3aBHUCHUMOCTH MEXy BETUYMHAMH.

Hauyana maTeMaTu4yeckoro aHajim3a

OnepupoBarh TOHATUSMU: TIOCICIOBATEIIBHOCTh, apu(MeTHdecKkass M TeOMEeTpUYeCKas
MIPOTPECCUHU.

OnepupoBarh NOHATUSAMU: OECKOHEUHO YOBIBaroIllas reoMeTpuyeckas Mporpeccus, cymma
0ecKOHEYHO yObIBaIOLICi reOMETPUUECKON TPOTPECCHH.

3amaBarh MOCIIEIOBATEIHPHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIILHOCTEN U MPOTPECCUI TSl PEILICHUS pealbHBIX 3a/1a4
MIPUKJIAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATHSAMH: MHOXECTBO, ONEPAIH HaJ] MHOKECTBAMH.

Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Ajisi OMUCAHUS PeajbHbIX MPOIECCOB U
SIBIICHUH, TIPY PEIICHUH 3a/1a4 U3 JAPYTUX YICOHBIX IPEIMETOB.

OnepupoBatrh MOHATHAMHU: OIIpe/ieJICHHEe, TEOpeEMa, CIEeICTBUE, 10Ka3aTeIbCTRO.

11 KJIACC

Yuciia 1 BbIYHCICHUSA

OnepupoBarh NOHATHAMU: HATYypaJabHOE, LIEJI0€ YUCIIO; UCIOIb30BaTh NIPU3HAKH JEINMOCTH
LEJIBIX YHCEJI, PA3JI0KEHHUE YUCIIa HA IPOCThIE MHOXKUTENH JUUIS PELICHHS 3a4a4.

OnepupoBarh MOHATHEM: CTENIEHb C PALIMOHATILHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUSAMHU: JIOTapU(pM YUCIIA, IECITUYHBIE U HATYPaJIbHbIC JIOTapU(MBI.

YpaBHeHNS U HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTENEHU JUIsl IPeoOpa30BaHUs BbIPaXKEHH; ONeprUpOBaTh NOHITUIMU:
[TI0KA3aTEIbHOE YPABHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPABHEHUMN U
HEPaBEHCTB.

BbimonHATe npeoOpa3zoBaHMs  BBIPAKEHHH, COAEPXKAIIMX JIOTapU(pMbl; ONEpUPOBATH
MOHATUSIMM:  JIOTapu(PMHUUECKOE ypaBHEHHE U HEPABEHCTBO;, pElIaTh OCHOBHBIE  THIIbI
Jorapu(MUUECKUX YpaBHEHUHN U HEPABEHCTB.

Haxonuts pemenus npocTeUInX TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMH: CUCTEMA JMHEWHBIX YPAaBHEHUH M €€ pEIICHME; UCIIOJIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHHM JUJIS1 PEIICHUS IPAKTUYECKUX 3a4a4.

Haxonute pemeHnss mpoCTEHIINX CUCTEM M COBOKYITHOCTEH palMOHAIBHBIX YPAaBHEHUH W
HEPaBEHCTB.

MonenupoBaTh peajibHble CUTyallud Ha A3bIKe areOpbl, COCTABIATh BHIPAXKEHUS, YPaBHEHUS,
HEPAaBEHCTBA M CHCTEMBI II0 YCIOBHIO 3a/1a4d, UCCIEN0BATh IIOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM arrapara anreOphl.

DYyHKUMH U TPaPUKHU



OmnepupoBaTh NOHATUAMMU: NTepHOANYECKas (PYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKU 3KCTpeMyMa (DyHKIMM, HauOoJblllee U HauMEHbIIee 3HAaYCHUs (YHKLIUU Ha TMPOMEXKYTKE;
MCIIOJIB30BATh MX JJIS HCCIIEIOBAHUS (PYHKIINH, 3aJaHHOH rpaduxom.

Onepuposarb MOHATHSAMH: rpapuku IIOKa3aTeNbHOM, JorapupmMUUecKon U
TPUTOHOMETPUUECKUX (QYHKLUH; H300paxaTh UX HA KOOPAUHATHOH IJIOCKOCTH U MCIIOJIB30BaTh IS
pelIeHusl ypaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPIAMHATHOM TIOCKOCTH TpaKy JIMHEHHBIX YPaBHEHUH U UCTOIb30BAThH
UX JUISl PELICHUS] CUCTEMBI TMHEWHBIX YPABHEHUN.

Hcnonb3oBatk rpaduku GyHKIMHA U1 UCCIEJOBAHUS IPOLIECCOB M 3aBUCUMOCTEN U3 IPYTUX
Y4eOHBIX AUCHUIUINH.

Hayana MmaTteMaTH4eCKOro aHAJIM3a

OnepupoBaTh MOHATUSAMH: HENpepbIBHAs (DyHKIMS; MPOU3BOAHAs (YHKLMHU; HCIIOJIb30BaTh
reOMETPUUECKUI U (PU3NYECKUIA CMBICI IPOM3BOIHON IS PELICHNUs 3a/1a4.

HaxomuTts mnpou3BOJIHBIE 3JIEMEHTAapHbIX (YHKUUN, BBIYUCIATH IPOU3BOIHBIE CYMMBI,
MPOU3BEACHNUS, YACTHOTO (DYHKITHIA.

Vcnonb30BaTh NPOU3BOIHYIO JUI UCCIEI0BaHUS (DYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI,
IPUMEHSATH PE3yJIbTAaThl UCCIIEAOBAHUS K IOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO UIsl HAX0XKIEHUS HaWIy4llIero pelleH!s B IPUKIAJHbBIX, B TOM
YHUCJIE COLUATIbHO-3KOHOMMYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATHAMM: IepBooOpa3Hass M MHTErpaj; MOHUMaThb TEOMETPUYECKUN U
¢bu3nyeckuii CMbICI MHTErpaa.

Haxonute nepBooOpa3Hble 31€MEHTapHbIX (YHKLUMN; BBIUUCIATH MHTErpan mo ¢opmyie
Herorona—Jleitbuuna.

Pemrate mpukiamHeie 3a7a4dd, B TOM YHCIE CONMATBHO-SKOHOMHUYECKOTO M (hU3UYECKOTO
XapaKkTepa, CpeACcTBAMUA MaTEMAaTUYECKOr0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
n/n TeM NPOrpaMmbl Beero Konrp. Hpaxr. o0pa3oBaTe/ibHbIE
padoTsl padoThI
pecypcbl
MIEO)KGCTBa pannoHaIbHBIX U Bu6nmoTexa LIOK
1 AACHCTBHTCIBHBIX AHCC. 14 1 https://m.edsoo.ru/7f
PanmonansHble ypaBHEHUS U
419d08
HEepaBEeHCTBA
o c Bubnnoteka LOK
2 yHKIIUY ¥ rpaduku. CTEneHb ¢ 6 https://m.edsoo.ru/7f
LEeIBIM ITOKa3aTeIeM
419d08
Apudmernyeckuii KOpeHb N—oi Bubnunoteka LLOK
3 crenenu. MppanuonansHbie 18 1 https://m.edsoo.ru/7f
YPABHEHUS U HEPABEHCTBA 419d08
Dopmymsl Bubnunoteka LLOK
4 TpuroHomeTpuu. TpUroHOMeTprIe 22 1 https://m.edsoo.ru/7f
CKHE€ YpaBHEHHS 419d08
- Bubnnoteka LOK
5 OCHCAOBATEIHOCTH H 5 https://m.edsoo.ru/7f
porpeccuu
419d08
- 606 Bubnunoteka LLOK
6 OBTOPEHHE, OBO mervIe, 3 1 https://m.edsoo.ru/7f
cucreMaTru3anusa 3HaHUuN
419d08
OBHIEE KOJIMYECTBO YACOB 68 4 0
10 ITPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaunmenoBanmue
Kourp. IIpakr. (uudpposbie)
n/ pa3esioB U TeM Bceer
pador pador o0pa3oBaTe/IbHbIC
n NMPOrpaMmblI 0
bl bl pecypcsbl
Crenens ¢
parMOHALHBIM
MOKa3aTesIeM.
IToka3zaTenbHas bubnmoreka LIOK
1 12 1 https://m.edsoo.ru/7f419d0
GyHKIHS. g
[TokazarenbHbIe B
ypaBHEHUS U
HEPABCHCTBA
Jlorapudmmueckas
byHKIHS. Bubanorteka LIOK
2 Jlorapudpmudeckue 12 https://m.edsoo.ru/7f419d0
ypaBHEHUS U 8
HEPABCHCTBA
TpuronomeTpuyecku
€ QYHKIINH U UX Bubnnoteka LIOK
3 rpauKy. 9 1 https://m.edsoo.ru/7f419d0
TpuronomeTpuyecku 8
€ HepaBEHCTBA
IIpousBoaHas. Bubnnoteka LLOK
4 [Tpumenenune 24 1 https://m.edsoo.ru/7f419d0
HPOU3BOIHON 8
MHTerDba 1 ero Bubnmoteka LLOK
5 P 9 https://m.edsoo.ru/7f419d0
MPUMEHEHUS g
Bubnmoteka LLOK
6 CucreMbl ypaBHEHU 12 1 https://m.edsoo.ru/7f419d0
8
HaTvoaihHLIe i Bubnnoteka LIOK
7 P 6 https://m.edsoo.ru/7f419d0
[eJIbIE YnCiIa g
IToBTOpEHME,
060G IICHIE Bubnunoteka LIOK
8 R ’ 18 2 https://m.edsoo.ru/7f419d0
CUCTEeMAaTH3aIIH g
3HAHUHU B
OBIIEE KOJIMYECTBO 102 6 0
YACOB 110 [TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremaTuka: anredpa ¥ Hadyajga MaTeMaTH4YECKOI0 aHalu3a, reomerpus. AnreOpa u Havana
maremaTrueckoro aHanmza 10-11 kmace. Yuebnuk ba3oBbliii u yriry0iaEHHBINA ypOBHU
Anumos . A., Komsirun FO. M., Tkauésa M. B. u ap.

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1. Aunrebpa u Hauana MaTeMaTH4eCKOro aHanuza. Metonundyeckue pekomenaanuu. 10-11
kiaccel - @enoposa H.E., TkaueBa M.B.

2. Anrebpa u Havyasla MaTeMaTH4YeCKOro aHa/n3a. Jlugaktudeckue Mmatepuadnsl. 10 kaacc.
ba3oBbIi ¥ yray61éHHbIM YpoBHHU. (K yue6HUKY AnvMoBa 111.A.)

3. Asrebpa v Hayasla MaTeMaTHU4YeCKOro aHa/iM3a. MeToauyeckue pekoMeHganuu. 10-11
KJIaCChI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

http://www.prosv.ru - caut usgatenbcrsa «lpocselieHune» (pybpuka «MatemaTmKka»)

http:/www.drofa.ru - caiit uzgarenscrea Ipoda (pyoprka «MaTemaruka)

http://www.edu.ru - IleHTpanbHBIi 00pa30BaTEIbHBIA IOpPTaN, COJCPKUT HOPMATHBHBIC
JOKyMEHTBbI MUHHCTEPCTBa, CTaHAAPThI, HHGOPMAIIHIO O MPOBEACHUE IKCICPHUMEHTA, CepBEp
MH(POPMAIIMOHHOW TOAJEPKKH EMTMHOTO rocy1apCcTBEHHOTO K3aMeHa.

http://www.internet-scool.ru - caiit MaTepHeT — mikossl uzgarenscra [Ipocsemenue. YueOHbIH
miaH pa3paboTaH Ha ocHoBe (emepampbHOro 0a3uCHOrO y4eOHOro IJaHa  JUIs
o0meobpaszoBarenbHbIX yupexaeHuii PO u npencrasnser oomacts 3HaHui «MaTtematuka». Ha
caiite mpencTasieHbl IHTEpHET-yYpOKH 1Mo anredpe v HauaiaM aHallu3a ¥ TEOMETPUH, BKITFOYAIOT
noarotoBky caauu EI'D, TA.

bubmunoreka LIOK


https://catalog.prosv.ru/item/39200
https://catalog.prosv.ru/item/39200
https://catalog.prosv.ru/item/39920
https://catalog.prosv.ru/item/39920
https://catalog.prosv.ru/item/39920
https://catalog.prosv.ru/item/39920
https://catalog.prosv.ru/item/25071
https://catalog.prosv.ru/item/25071
https://catalog.prosv.ru/item/25071
https://catalog.prosv.ru/item/25071
http://www.prosv.ru/
http://www.ege.edu.ru/
http://www.edu.ru/
http://www.internet-scool.ru/
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