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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma y4eGHOTO Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIHU3a»
6azoBoro ypoBHs a1 oOydaronuxcs 10 —11 xiaccoB pa3zpadorana Ha ocHoBe DenepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa CPEAHEro o0Iero o0pa3oBaHus, ¢ YUETOM
COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, IPEIBIBIAEMbIX K MATEMaTHUECKOMY 00pa30BaHMIO, U
TpaauIMidA poCCUHCKOro oOpa3oBaHus. Peanmu3anms mporpaMMbl 0OECTIEYHBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHLIMUAMU, COCTABJIAIOIIUMHA OCHOBY IJId CaMOPAa3BUTHUA U HECIIPCPBIBHOT'O
o0pa3oBaHus, EIOCTHOCTh OOMIEKYIBTYPHOTO, JJMYHOCTHOTO U MO3HABATEIHHOTO PA3BUTHUS
JTUYHOCTH 00YyJarOIUXCsl.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MareMaTH4YeCKOro aHaIM3a» SBISETCA OJHUM M3 Hauboisee
3HAYUMBIX B MPOTpaMMe CTapllel IIKOJbI, IOCKOJIbKY, C OJHOW CTOPOHBI, OH 00€CIIeYrBaEeT
MHCTPYMEHTAJIbHYIO 0a3y JIsl M3Y4EHHs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE Y4YalluXxcs Ha YpPOBHE,
HEOOXOMMOM /Il OCBOEHHS KypcOB HMH(QOpPMATHKH, OOIIECTBO3HAHUSA, HCTOPUH,
CIIOBECHOCTH. B paMkax JaHHOro Kypca ydaliuecs OBJIaJIeBalOT YHUBEPCAJIbHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTopasi pOpMyIUpYET CBOU JOCTIKEHUS B MaTeMaTHUeCKol dopme.

Kypc anreOpsl um Hayanm MareMaTHYeCKOro aHalii3a 3akjiaJblBaeT OCHOBY JUIS
YCIEIIHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMUHU, OWOJIOTMH, MOHHUMAaHHUS OCHOBHBIX
TEHJEHIIMH DSKOHOMHUKHA U OOLIECTBEHHOM JKM3HHU, TIO3BOJISIET OpPUEHTHPOBATHCS B
COBPEMEHHBIX HHU(POBBIX U KOMIMBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BATh MX B
MOBCEIHEBHOM *U3HU. B Toke Bpemsi oBnajeHrne aOCTPAaKTHBIMU M JIOTHYECKU CTPOTUMHU
MaT€MAaTUYECKUMU KOHCTPYKLMSMH DPAa3BHBACT YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTH YTBEPXKJIEHUS, HCIOJIH30BaTh 000OIIEHHE M KOHKPETHU3AIMIO,
abcTparupoBaHHe U aHAJIOTHIO, (GOPMHUPYET KpeaTHBHOE U KPUTHUYECKOE MbllieHue. B xoxe
U3y4yeHUs anreOppl M Hayajl MaTeMaTUYeCKOro aHajlih3a B CTapliedl IIKoJie yyaliuecs
MOJIY4YarOT HOBBIM ONBIT PEHICHUS NPUKIAJHBIX 33Jad, CaMOCTOSTEIBHOIO IOCTPOCHUS
MaTeMAaTHYECKUX MOJENIEH pEealbHbIX CUTYyallMd W MHTEPIpPETALUU MOJYyYEHHBIX PEIICHHH,
3HAKOMATCA C NPUMEPAMHM MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAE, HAyKe U B
HCKYCCTBE, C BBIJAIOIIMMHUCS MATEMAaTUYECKUMHU OTKPBITUSIMU U KX aBTOPaMHU.

Kypc o6nagaer 3HaunTENbHBIM BOCIIUTATENBHBIM ITOTEHIIMAIOM, KOTOPBII peann3yercs
Kak d4epe3 YydeOHBI  MaTepuan, CIOCOOCTBYIOIIUH  (OPMHPOBAHUIO  HAYYHOTO
MHPOBO33pEHHUS, TaK M dYepe3 cHeuuPuky ydeOHOHl JesTenbHOCTH, TpeOyromen
CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH, NPOJOJDKUTEIBHON KOHLEHTPALMM BHUMAHUS H
OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3yybTarT.

B ocHoBe MeTonuku 0OydeHus: anredpe U HayalaM MaTeMaTHYeCKOTO aHaJIM3a JIEKUT
JeSITeNbHOCTHBIN MPUHIUI O0y4YeHHUS.

Crpykrypa Kkypca «AnreOpa ¥ Hauajga MaTeMaTHMYECKOTO aHAJINW3a» BKIIOYAET
CJIeIyIOLIUE COJIepKATeIbHO-METOANYECKUE JIMHUU: «Hucna u BeluuciaeHus», «OyHkuuum u
rpadukn», «YpaBHeHHMsT U HepaBeHCTBa», «Hawyama MaTeMaTHUecKOro aHalu3ay,
«MHOKecTBa U JIOTHKa». Bce OCHOBHBIE CONEPKATEIBHO-METOAUYECKUE JIMHUN U3Y4aroTCs
Ha MPOTSHKEHUHU JBYX JIeT 00yueHHsl B CTapIeil 1IKoJie, eCTECTBEHHO JIOTIOJIHSAS APYT ApYyra u
IIOCTETICHHO HACBIAsiChb HOBBIMM TEMaMH M pas3znenamu. JlaHHBIM Kypc SBISETCS
MHTETPATUBHBIM, ITOCKOJIbKY OObEIUHSIET B ce0e coJiepKaHue HECKOIbKMX MaTeMaTHYeCKHX
JMCLUIUIMH: areOpa, TPUTOHOMETpUsl, MaTeMaTUYECKUI aHaAJIN3, TEOpHst MHOXKeCTB U 1p. I1o
Mepe TOro Kak ydalluecs OBJa/IeBaloOT BCE Ooliee MHUPOKUM MaTeMaTHYECKHM almnapaToMm, y
HUX  TIOCJEJOBaTeNbHO  (OpMHUpPYEeTCSs M COBEPILIEHCTBYETCS  YMEHHME  CTPOMTH
MaTEMaTHYECKYI0 MOJEIb PEAJbHOM CUTyallMM, NMPUMEHATh 3HAHUS, MOJIY4YEHHBIE B Kypce
«Anrebpa M Hayajga MaTeMaTUYEeCKOTO aHajiu3a», /s peIIeHUs CaMOCTOSTENFHO



cOpMYIMPOBAHHOW MaTeMaTHUECKOW 3aJa4yM, a 3aTeM HHTEPHPETHPOBATh MOTYy4YCHHBIN
pe3ynbTar.

CopepxarenpHo-MeTOAMYECKass JIMHUSA «YHucina W BBIYMCIIEHHS»  3aBepIlIaeT
(opMupoBaHHE HABBIKOB HCIOJIB30BAHUS JEHCTBUTENBHBIX YMCEIN, KOTOpPOE ObLIO HA4aTo B
OCHOBHOM ImIKojJe. B crapmieil mkoie ocoboe BHUMaHUE yAenseTcs (OPMHPOBAHUIO
MIPOYHBIX BBIYMCIUTEILHBIX HABBIKOB, BKIIOYAIOMIMX B Ce0s MCIOJIB30BAHUE PA3IUYHBIX
¢dopmM 3amucu AEHCTBUTEIHHOTO YHCIIa, YMEHHUE PAlMOHAIFHO BBITIOJIHSTD JICHCTBHUS C HAMH,
JieNaTh IPUKUIKY, OIICHUBATH pe3ynbTar. O0ydaronmecs noay4atoT HaBbIKU TPUOTHKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JCUCTBHI C YHCIIaMH, 3allMCAaHHBIMU B CTaHAApTHOHM (dopme,
HCI0JIb30BAHUS MaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YHUCIOBBIX BHIPAYKEHUH.

JIunus «YpaBHEHUS U HEPABEHCTBA» pealU3yeTcsl Ha MPOTSHKEHUU BCero oOydeHMs B
CTapuieil IIKoJie, TMOCKOJbKY B Ka)XJOM pa3jeie MpOorpaMMbl IMPEIyCMOTPEHO pElIeHUE
COOTBETCTBYIOIIMX 3afad. OOyuaromuecs OBJIAJIEBAIOT Pa3IMUYHbBIMM METOJAAMM PELICHUS
LEeNbIX, palMOHANbHBIX, HppAlMOHAIbHBIX, IOKA3aTeNbHbIX, JIOTApUPMUYECKHUX U
TPUTOHOMETPUYECKUX YpaBHEHMH, HEpaBeHCTB W MX cucrteM. [lomydeHHble yMeHuUs
WCIOJIb3YIOTCS TPH HCCIEAOBAaHUUM (YHKIUI € TOMOIIBIO MPOU3BOJHOW, pELIEHUU
NPUKIAJHBIX 33Ja4 M 3aJad Ha HAX0XJACHHWE HauOOJBIIMX M HAUMEHBIINX 3HAYEHUI
¢byukuun. JlanHas conepikareiabHasi JMHHS BKIIIOYAeT B ceds Takxke (popMHpoBaHHE yMEHUN
BBINIOJIHATh ~ pacuy€Tl 1o  QopmynaM, MpeoOpa3oBaHMsl  LENbIX, pPALHUOHAIBHBIX,
VppalMOHAJIBHBIX U TPUTOHOMETPUUYECKUX BBIPQKEHMM, a TaKyKe BBIPAXKEHHH, coaepiKaiinx
creneHn U jorapudmel. brarogaps m3ydeHuro anreOpanyeckoro marepuana MpPOUCXOTUT
NanbHENIee pa3BUTHE aJITOPUTMUYECKOTO U aOCTPaKkTHOTO MBIIUICHHUS — y4alluxcs,
(GbopMUpYIOTCS HABBIKM JAETYyKTHBHBIX PACCYXACHHH, paOOThl C CHMBOJIBHBIMU (OopMamH,
MIPEACTABICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEN B BUJEC PaBEHCTB U HEPABEHCTB. AnreOpa
npeniaraeT 3¢G(GeKTUBHbIE HWHCTPYMEHTHI JUIsI pEUICHUS MPAKTHUYECKUX U eCTECTBEHHO-
Hay4HbIX 33J[a4, HArJSAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK A3bIKa HAYKH.

CopepxarenbHo-MeToanYecKas TUHUS «OYHKIUU U TPaUKI» TECHO MeperieTaeTcs ¢
JOPYTMMH JIMHUSIMU Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIE 33Ia€T IOCIEI0BATEIBHOCTh
M3ydeHuss Marepuana. V3ydyeHue CTEnmeHHOW, TMOKa3aTeNbHOMW, JOrapudMUYECKOH U
TPUTOHOMETPUYECKUX (PYHKIMM, UX CBOMCTB M TpadUKOB, HCIOIb30BaHHE (DPYHKIUN 1715
pelIeHns 3aa4 U3 JPYrux y4eOHBIX MPEAMETOB U pealbHON KU3HH TECHO CBA3aHO KakK C
MaT€MAaTHYECKUM aHAJIM30M, TaK M C PEIICHWEM YypaBHEHUH M HepaBeHCTB. [Ipu sToM
O0onpIIOE BHUMaHHE yjAenseTcss (OPMUPOBAHHIO YMEHHsS BbIpaxarb (opmyrnamu
3aBUCHUMOCTH MEXAY pa3jIMuHbIMH BEIMYMHAMH, HCCIEAOBAaTh IOJY4YCHHbIE (DYHKINH,
cTpouTh HX rpaduku. Martepuan 3TOH coaep)KaTelbHOM JIMHUM HaleleH Ha pa3BUTHE
YMEHUH W HAaBBIKOB, II03BOJSIIOIIMX BbIpaXKaTb 3aBHCUMOCTH MEXJy BEJIMYMHAMHU B
paznuuHOil  ¢dopMme: aHanUTUYECKOW, rpaduueckoit u cioBecHo. Ero wusyuenue
CHOCOOCTBYET Pa3BUTHIO aJITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3allU1, UCIIOJIb30BAHNUIO aHAJIOTHIA.

ConepxarenpbHass swmHHUS  «Hawama  maTemMaTthuyeckoro aHaius3a»  MO3BOJISIET
CYILLECTBEHHO PACIIUPUTH KPYTI' KAK MAaTEMaTUUYECKUX, TaK U MPUKIAJHBIX 3a7a4, JOCTYIHBIX
oOyyaromumcsi, y KOTOPBIX MOSIBISIETCS BO3MOYKHOCTb HCCIIEIOBaThb U CTPOUTH T'paduKu
GyHKIMHA, onpeneisTh MX HAUOOJbIINE W HAUMEHbBINE 3HAUEHUS, BBIYUCIATH IUJIOIIAIU
¢uryp u 00BEMBI TeN, HAXOMUThb CKOPOCTM M YCKOpEHMsI mpoleccoB. JlaHHas
coJlep)KaTelbHasl JIMHUSA OTKPHIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHHMS MaTeMAaTUYECKUX
MOJIENIe peanbHBIX CUTYyallMi, HAXOXKJICHUSI HAWIY4YIEro pelIeHUs B MPHUKIAIHBIX, B TOM
YHCIIE COLUAIBHO-3KOHOMHUYECKHX, 3a/Jadax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOIO
aHaJM3a CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (HOPMAIbHO-JIOTHUYECKOTO U KPEaTUBHOIO
MBIILIEHHS, POPMUPOBAHUIO YMEHUH pAclO3HAaBaTh MPOSBIICHUS 3aKOHOB MAaTEMATHUKH B
Hayke, TeXHUKe M HckyccTBe. OOydaromuecss y3HAIOT O BBIAAIOIIUXCA pe3yabTarax,
MOJYYEHHBIX B X0JI€ Pa3BUTHUSI MATEMAaTUKHU KaK HAYKH, U UX aBTOPaX.



CopepxarenpHO-MeTOAMYECKAs JMHUS «MHOXECTBa M JIOTHKa» B OCHOBHOM
IIOCBSIIIEHA JJIEMEHTAM TEOPUM MHOXKECTB. TEOPETHUKO-MHOKECTBEHHBIE IPEIACTABICHUS
MIPOHU3BIBAIOT BECh KypC HIKOJBHONW MAaTeMaTHKH M MpelaraloT Hanbosiee YHHUBEpCATbHBIN
S3BIK, 00BETMHSIOMNN BCE PA3/IeNIbl MATEMATHKH U €€ MPHJIOKEHUH, OHU CBS3BIBAIOT Pa3HbIC
MaTeMaTHUYECKUE IHUCLMIUIMHBI B eauHoe wenoe. [loaToMy BakHO JaTb BO3MOXKHOCTH
IIKOJBHUKY IIOHMMAaTb TEOPETUKO-MHOXKECTBEHHBIM S3BIK COBPEMEHHOW MATEMaTUKH U
HCIIOJIb30BATh €TI0 JUIS BBIPAKEHHS CBOMX MBICIICH.

B kypce «Anrebpa M Hayasa MaTeMaTHYECKOTO aHAIM3a» IPHCYTCTBYIOT TaKXKe
OCHOBBI MAaTEMaTHYECKOTO MOJICIMPOBAHUS, KOTOPBIE MpPHU3BaHBI CHOPMHPOBATH HABBIKU
IIOCTPOCHUSI MOJEIEH pPEAJIbHBIX CUTYyallMi, HCCIECIOBAHHUS JTHUX MOJEIEH C IOMOIIBIO
ammapara anreOpsl W MaTeMaTHYeCKOro aHalW3a M WHTEPIpPETalMd  MOJYyYeHHBIX
pe3ynbTaToB. Takue 3a1aHusl BIUIETEHBI B KaXKABIA U3 pa3/iesioB IPOTrpaMMBbl, IOCKOJIBKY BECh
Marepuan Kypca HIMPOKO MCHOJB3YeTCs JUIsl PELICHMs] NPUKIAIHBIX 3aaad. [Ipu pemeHnn
peayibHbIX MPAKTUYECKUX 3aJad ydyalluecs pPa3BUBAIOT HAOIIOJATEIbHOCTb, YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIb30BaTh aHAJIOTHIO, 0000maTh U
KOHKpPETH3UpOoBaTh Mpobiemy. JlesTenbHOCTh MO (OPMHPOBAHHIO HABBIKOB pELICHUS
MIPUKJIAIHBIX 3a/1a4 OpraHU3yeTCs B Mpoliecce U3yUeHHs BceX TeM Kypca «AnreOpa u Havasa
MaTEeMaTHYECKOTO aHAJIN3a.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE
B yuebHOM maHe Ha M3ydeHHE Kypca aiareOpsl M HadaJl MaTEMaTHYECKOTO aHalnd3a Ha
0a30BOM YpOBHE OTBOAMTCS 2 Yaca B Henenmto B 10 kimacce u 3 yaca B Henenmo B 11 kiacce,
BCero 3a JBa rojia ooyuenus — 170 gacos.



COJAEP/KAHUE YYEBHOT' O KYPCA
10 KJIACC

Yuciaa ¥ BbIYMCTICHUS

Pammonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHM, IPOICHTHI,
OeCcKOHEUHbIE TEePUOTUYECKUE Jpodu. ApudMmeTnyeckue Omepanud C paruoHaTIbHBIMU
YucliaMU, [IPeo0pa30BaHusl YUCIIOBBIX BbipakeHui. [Ipumenenne npoGeil 1 npoueHTOB i
peuieHus NpUKIaAHbIX 3a1a4 U3 Pa3IU4HbIX OTPACIICd 3HAHUN U PEAIbHOM KU3HH.

JlelicTBuTenpHBIC Yncia. ParpioHabHbIe U MppalMOHAJIbHEIE Yicia. ApudmMeTnieckue
omepauuu € JeMcTBUTENbHBIMU uuciaamu. [IpuOnk€HHbIE BBIYMCIEHUS, IpaBUiIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa BBIYUCICHUH.

Crenenp ¢ mensiM mokasateneMm. CranmaptHas ¢opma 3amucu ACHCTBUTEIHHOTO
yucna. Mcnonp3oBanue noaxozsmend (GpopMbl 3alucu A€HCTBUTEIBHBIX YUCEI IS PeICHUS
MPaKTUYECKUX 33734 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaidbHOH creneHu. JleiicTBus ¢ apudmernyeckumu
KOpHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyc, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPUUYECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHHs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanvoHagbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEILICHUIO MaTEMAaTUYECKUX 3a]1a4 U 3a]1a4 U3
pa3IUYHBIX 00JIaCTEeH HAYKU U PEATbHON KU3HH.

DyHKUUM U TPaPUKH

OyHKIUA, cnocoObl 3amaHust QyHknuu. ['paduk ¢yHkmuu. B3aunmHO o00paTHBIC
byHKINH.

Ob6nacTh ompeneneHUss M MHOXKECTBO 3HaueHud GyHkuuu. Hymu dyHkum.
[IpomexyTku 3HAKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUH.

CrenenHas ¢pyHKIMS ¢ HATYpaJIbHBIM M LIeNbIM MokazareneM. E€ cBolicTBa u rpaduxk.
CaoiicTBa u rpaduK KOpHS N-0 CTEIICHHU.

TpuronomeTrpuyeckasi OKPY)KHOCTb, OIpEAEICHUE TPUTOHOMETPHUECKUX (PYHKIUN
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTn4ecKoro aHajamsa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsi  MOCHeAoBaTeIbHOCTEH. MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

Apudmernueckas ¥ TreoMeTpHueckas THporpeccuu. beckoHeduHO yObIBaromias
reomerpuueckass nporpeccus. CymMma OeCKOHEUHO  yObIBAlOIIeH TIeOMEeTpPHUYeCcKOn
nporpeccun. dopmyiia CIOXKHBIX NPOLEHTOB. Vcronp3oBaHME MPOrpeccUM [UIsl PEIICHUs
peanbHBIX 33/1a4 NPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, omepauuud HajJg ~ MHOXecTBaMu.  Jluarpammbl  Oiinepa—BeHHa.
[IpuMeHeHNe TEOPETUKO-MHOKECTBEHHOTO anmnapaTa /sl ONMCAaHUs PeajbHBIX MPOLIECCOB U
SIBIICHUM, TIPU PEIICHUN 3a/1a4 U3 APYruX y4eOHBIX MPeAMETOB.

Omnpenenenne, Teopema, CIEACTBUE, J0KA3aTEILCTBO.



11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHblie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAJIBHBIM MOKa3areneM. CBOWMCTBA CTEIIECHH.

Jlorapudm uucna. [lecaTnynble U HaTypaJlbHbIC JOTAPU(PMBI.

YpaBHeHusi 1 HepaBeHCTBA

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIHX JIOTAPU(PMBI.

[IpeobpazoBanue BBIpaKEHHIA, COACPIKAINX CTEIIEHN C PAIOHAIILHBIM TIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrembl TMHEHHBIX ypaBHEHHH. PelleHue mpuKIaaHbIX 3a/1ad C MOMOIIbI CUCTEMBbI
JIMHEWHBIX YPaBHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHH, CCTEM U HEPABEHCTB K PELLIEHUI0 MaTEMaTUYECKHX 3a/1a4 U
3a]1a4 U3 pa3IMYHbIX 00J1acTe HAYKH U peanbHOM KU3HU.

DyHKIUHN U rpaGuKU

Oynkuus. [lepuoguueckue QyHkuu. IIpoMeXyTKM MOHOTOHHOCTH —(DYHKIHH.
Maxkcumymbl 1 MUHUMYMBI GyHkud. Hanbonbliee 1 HauMeHbllee 3Ha4eHHe (YHKLIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U IpadUKH.

Hcnonws3oBanne rpadmkoB GyHKIUH A1 PEIICHUST YPAaBHEHHUN U IMHEWHBIX CUCTEM.

Hcnons3oBanne rpadukoB QpyHKIMA A1 UCCIEIOBAHMS MPOILIECCOB M 3aBUCHMOCTEH,
KOTOpbIE€ BO3HHUKAIOT MpPH PEHICHHH 3a/ad U3 JPYrux Y4eOHbIX MPEIMETOB M peanbHOMN
KU3HU.

Hayana maTteMaTH4ecKoro aHajim3a

HenpepriBHbie ¢pyHKIME. MeToa HHTEPBAIOB 7Sl pEIICHHs] HEPAaBEHCTB.

[IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOHOM.

[IpousBosHbie 3JeMEHTApHBIX (GYyHKUUA. DOpMyNnbl HAXOXKICHUS MPOU3BOJIHOM
CYMMBI, IPOU3BEICHHS U YACTHOTO (YHKIIHIA.

[IpumeHeHre NPOU3BOAHON K HCCIENOBAaHUIO (YHKIMI HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHrne HaubobIlIero 1 HANMEHbIIEro 3Ha4eHus PYHKIUU Ha OTPeE3Ke.

[IpuMeHeHre NpPOU3BOJHOM JUIsl HAXOXKIACHUS HAWIY4IIero PEelIeHUs B MPUKIAIHBIX
3a/1a4ax, Ajs OnpeAeseHUs] CKOPOCTH Mpolecca, 3aJaHHOTo (popMyIol miu rpaduxkoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wurerpan, ero reomerpuueckuid u (pusmueckuii cMpici. Beluncienue uHTerpanga mo
¢dbopmyne Hetorona—JleiiOHuna.



INJIAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yueOHOTO MpenMera «MaTemMaTHKay JOJKHO 00eCTieunBaTh TOCTIKEHUE Ha
ypOBHE CpenHero oOmiero oOpa3oBaHHs CIEAYIONINX JUYHOCTHBIX, METalpPEeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIBLHBIX PE3yIhTATOB:

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3ybTaThl OCBOCHHS MPOrpaMMbl yueOHOTO mpeamera «MaTemaTukay
XapaKTepU3yIOTCS:

I'paxranckoe BocUTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKONH TO3MIHMK OOydJaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4YJI€HAa POCCHUUCKOTO OOIIECTBA, MPEACTABICHHMEM O MAaTeMaTUYECKUX
OCHOBaxX (YHKIIMOHWUPOBAHUS PA3MYHBIX CTPYKTYp, SBJICHUU, TPOIEAYP TPakKTaHCKOTO
obmiectBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM B3aUMOJIEWCTBOBATh C COIHMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHUEM.

[TarproTHyeckoe BOCHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUHCKONW TPAXKITAHCKOW HJIEHTUYHOCTH, YBAKEHHS K
MPOILJIOMY M HACTOSAIIEMY POCCUUCKOM MaTeMaTHKW, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTMKEHHUSIM POCCUUCKMX MATEMaTUKOB W POCCUUWCKONM MATeMaTUYECKOW MIKOJbI, K
WCTIOJIb30BAHUIO OTUX JOCTIKEHUN B IPYrUX HayKaX, TEXHOJOTUSX, Chepax SIKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHMS:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa; CPOpMUPOBAHHOCTHIO
HPAaBCTBEHHOTO  CO3HAHMS, OJTUYECKOTO TIOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKHU U JESITEIbHOCTHIO YUYEHOTO; OCO3HAHUEM JINYHOTO BKJIAIa
B MOCTPOCHHE YCTOMUMBOTO OYIYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHMEM K MHpPY, BKJIKOYAas OCTETUKY MaTE€MaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pENICHUH, PaCCYKICHUH,; BOCHPHHUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHUS NPUMEHATh MaTeMaTUYeCKHUE 3HAHUS B MHTEpecax
3I0pOBOr0 M 6e30macHoOro o0pasa KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO
(3mopoBoe nuTaHue, cOaTaHCUPOBAHHBIN PEXXKUM 3aHIATUN U OTIbIXA, peryispHas ¢puzndeckas
aKTUBHOCTH);  (PU3UYECKOTO  COBEPILIEHCTBOBAHMS,  MPH  3aHATUSAX  CIIOPTHUBHO-
03JI0POBUTEIILHOM JI€ATEIHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHUEM LIEHHOCTH TPYI0JII00US; HHTEPECOM K Pa3IMYHbIM
chepam mpodeccHOHATBHOW  JESITENbHOCTH, CBSI3aHHBIM C  MaTeMaTUKOH ©  eé
MPUJIOKEHUSIMU, YMEHUEM COBeplIaTh OCO3HAHHBIM BbIOOp Oynymel mpodeccun u
pealin30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IIJIaHbl; TOTOBHOCTBIO U CIOCOOHOCTBIO K
MaTeMaTH4eCKOMY O0Opa30BaHUI0 M CaMOOOpPA30BAHMIO HA TMPOTSHKEHUU BCEH KU3HU;
FOTOBHOCTBIO K aKTMBHOMY YYacTHIO B PEIICHMM MPAKTUYECKUX 3a7a4 MaTeMaTH4eCKOM
HaIpaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO PKOJOTUYECKONW KYIbTYpbl, TIOHUMAHHEM BIUSHUS COIMATBHO-
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHOM U COLMAIBHOM Cpelibl, 0CO3HAHUEM
rII00aTbHOTO  XapakTepa HKOJIOTMUECKUX MpoOIeM; OpHEeHTalHuel Ha MpUMEHEHUe
MaTeMaTHYeCKUX 3HAaHUW JUIs pelieHusl 3afad B OO0JNacTH OKpYKawIleHd cpejsbl,
MJIAHUPOBAHUS MOCTYNIKOB M OLIEHKH MX BO3MOKHBIX MTOCIEACTBUH Il OKPYXKAIOLIEH Cpebl.

lenHOCTH Hay4YHOTO MO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH, MOHUMAHUEM MAaTEeMAaTUYECKOW HAYKH Kak
cdepbl 4emoBEYECKOW NEeATENbHOCTH, JTaloB €€ Pa3BUTUS U 3HAUYUMOCTU JUISL Pa3BUTH



OUBHUIIM3allK, OBJIAACHHUCM SA3bIKOM MAaTCMaTUKU H MaTeMaTHYEeCKOM Ky.HBTypOfI Kak
CpCACTBOM IMO3HAHUA MHpPA; TOTOBHOCTBIO OCYHICCTBIIATL INPOCKTHYIO U UCCIICA0BATCIILCKYIO
ACATCIIBHOCTE HHAUBUAYAJIBHO U B I'pYyHIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMmeTHble  pe3yabTaTbl  OCBOEHHS  IpOrpaMMbl  y4eOHOTO  IpenMera
«MaremaTHKa» XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HABAMETbHBIMU
0elicmeusMy,  YHUBEPCAIbHLIMU — KOMMYHUKAMUBHBLIMU — OeUCMEUAMU,  VHUBEPCATIbHbIMU
PeYNIAMUBHBIMU OeUCMBUSIMU.

1) Vuueepcanvnvie nosnasamenwvmuvie Oeticmsus, obecneuusaiom Gopmuposarue
0a308bIX  KOCHUMUBHLIX — Npoyeccos  obyyalowuxcs (0ceoeHue Memooo8 NO3HAHUS
OKpYJHCaIOWe2o Mupa, HNpUMeHeHUue N0SUYECKUX, UCCIe008ameNbCKuX onepayuil, YMeHuti
pabomamy ¢ uHpopmayuet).

bazoBrle mornueckne eUCTBU:

® BBISIBJISIT M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEMaTUYECKHUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXy TIOHATUSIMHE; (POPMYIINPOBATH OTIPEIEIICHUS TTOHATHIA;
YCTaHaBIMBATh CYLIECTBEHHBIH NpPU3HAK KJIacCU(UKALMM, OCHOBAaHUS s
0000111eHUs ¥ CpaBHEHUS, KPUTEPUH ITPOBOIUMOIO aHAJIN3a;

® BOCIIPUHUMATh, (POPMYJIUPOBATh U MPEOOPA30BHIBATh CYXKACHUS: YTBEPIUTEIbHBIE U
OTpuLaTeNbHbIE, €MHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

® BBISIBJISITh MAaT€MaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTHBOpEUHS B
(akTax, JNaHHBIX, HAOMIOACHUSIX W YTBEPKACHMSX; IpeniaraTb KPUTEPUH JUIS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

e JIeNIaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

®[IPOBOJUTH CaMOCTOSITEIbHO JIOKa3aTeIbCTBA MAaTEMaTHYECKUX  YTBEP)KICHUI
(IpsiMbIE U OT IPOTUBHOTO), BBICTpAaUBaTh apryMEHTALIUIO, IPUBOIUTEH MPUMEDPHI U
KOHTPIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

e BEIOMpaTh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIHKO BapHAHTOB
pelieHus, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4E€TOM CaMOCTOSTEIbHO
BBIZICTICHHBIX KPUTEPHUEB).

bazoBblie uccnenoBarensckue AeMCTBUS:

® IICII0JIb30BATh  BOMPOCHl ~ KaK  HCCIENOBATENbCKMM  MHCTPYMEHT  I1O3HAHUS;
dbopMmynupoBath ~ BONPOCH,  (UKCHUpYIOLIME  MPOTUBOpeuYue,  mpodiemy,
yCTaHaBIUBaTh MCKOMOE U JaHHOe, (OpMHUPOBATH TUIOTE3Y, apryMEHTUPOBATh
CBOIO TIO3UIIMIO, MHEHHUE;

® [I[POBOJIUTH CAMOCTOSITENILHO CIUTAHMPOBAHHBIA OSKCIEPUMEHT, HCCIEAOBaHUE IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBJIEHMsS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SIBICHUSMU, IPOIIECCAMU;

® CaMOCTOSATENbHO  (opMynupoBaTh O00OOIIEHHS U BBIBOABI IO  pe3yabTaTam
MpoBeNEHHOTO  HAOMIOACHUSA,  MCCIENOBAaHUS, OILIGHUBAaTh  JIOCTOBEPHOCTH
MOJIy4EHHBIX Pe3yJIbTaToOB, BBIBOJAOB M 0000ICHNUH;

®IPDOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  IIpolecca, a TakKe  BBIJBUTATh
MIPEIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueit:

® BBISIBIIAATH IeUIIUTHI HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOTIPOC U
JUIsL peLIeHus 3a1a4H;

e BEIOMpATh WH(GOPMAIMI0O W3 KMCTOYHHKOB pA3IMYHBIX THIOB, AaHAJIU3UPOBAThH,
CHCTEMaTH3UPOBATh U UHTEPIPETHPOBATH HHPOPMALIUIO PA3INYHBIX BUIOB U (HOpM
MIPECTaBICHMS;



® CTPYKTYpUpOBaTh HMHGPOPMALIMIO, TPEACTaBIATh €€ B  Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH IPahUIecKu;
® OIICHMBATh HAJAEKHOCT HMH(POPMAIUM IO CaMOCTOSITEIBHO CHOPMYTUPOBAHHBIM

KPUTEPUIM.
2) Yuueepcanvhvie KOMMYHUKAMUGHbLE oeticmeus, obecnevusarom
CHOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OVUAIOUJUXCSL.
OOmmenue:

® BOCIIPHHUMATh U (POPMYITHPOBATEH CYXKJACHUS B COOTBETCTBHH C YCIIOBUSIMH H TICIISIMA
oOIIeHMs; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOKO TOYKY 3PCHHSI B YCTHBIX U
MMMICBMEHHBIX TEKCTaX, JlaBaTh TOSICHEHUS TI0 XOJy peUIeHHWs 3ajadd,
KOMMEHTHPOBATH MOJyICHHBIN PE3yIIbTAT;

®B XOJe¢ OOCYKICHHsS 3a/JaBaTh BOIPOCH TI0 CYIIECTBY OOCYXIA€MOW TEMBI,
mpoOeMbl, peraeMol 3aJavd, BBICKA3bIBATh WJCH, HAIEJICHHBIC HA IIOWCK
PENICHHS, COIMOCTABIIATh CBOM CYXKICHHS C CYXJICHUSMHU JIPYTHX YYaCTHUKOB
Masiora, OOHAPY)KHUBATh Pa3IMuUe W CXOJICTBO IMO3WIUN; B KOPPEKTHOU (opme
(bopMynHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

® [IPCJICTABIIATH PE3YIbTATHI PEIMICHUS 3a/Ia4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA;
CaMOCTOSITEIIEHO BBIOMPATh ()OpMAT BBICTYIICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAIUN |
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHUYECTBO:

¢ [IOHMMATh W HCIIOJIB30BAaTh MPEHMYIIESCTBA KOMAHIHOW W WHIUBUIYATBHON pabOTHI
MPU PEIIeHWH YYEeOHBIX 3aJ1a4y; MPUHUMATh IIeJb COBMECTHOW JEATEIHHOCTH,
IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pPabOTHI, paclpenessaTh BHIBI paldorT,
JIOTOBApUBATHCs, OOCY)KIATh MPOIECC W PE3yabTaT pabOThl, 0000MAaTh MHEHHS
HECKOIBKUX JIIOJIEH;

®y4acTBOBAaTh B TPYHMHOBBIX ¢dopmax paboTel (0OCYXIeHHUS, OOMEH MHCHHH,
«MO3TOBBIE HITYPMBI» U MHBIE); BBITIOJHATH CBOIO YaCTh PaOOTHI M KOOPAMHUPOBATH
CBOM JEWUCTBUA C APYTMMH WIEHAMH KOMaH/bl; OLICHUBATh Ka4eCTBO CBOErO BKJIAa
B O0mmMi TMPOXYKT 1O KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMO/ICHCTBUSI.

3) Vuusepcanvnvie pezynamuenvie Oeticmeus, obecneuusarom  Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanusi:

COCTaBIIAThH IUIAaH, AJITOPUTM pPELICHHs 3a7a4uu, BIOUPATh CIIOCOO pelieHus ¢ yuéTom
HUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMALIHH.

CaMOKOHTPOJIb:

®BIAJICTh HABBIKAMU II03HABATEIbHONW peQIeKCUH KaK OCO3HAHHUS COBEPIIAEMBIX
NEUCTBUI U MBICTUTENBHBIX IMPOIECCOB, MX PE3YJIbTATOB; BIAJETh CIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yiibTaTa pelieHuss MaTeMaTu4ecKoi
3a/1a4u;

® [IpEe/IBUJIETh TPYJHOCTU, KOTOPHIE MOTYT BOSHUKHYTh MPHU PEIICHUH 33a7a4i, BHOCUTH
KOPPEKTUBBl B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JaHHBIX,
HaWJEHHBIX OMMOOK, BHISBICHHBIX TPYIHOCTEH;

® OIICHHBATh COOTBETCTBUE pe3ylbTaTa IeId M YCIOBUSM, OOBICHITH HPUYUHBI
TOCTHIKEHHS] WU HEIOCTHKEHUS! Pe3ylbTaTOB JAEATEIbHOCTH, HAXOJIUTh ONIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



NPEJAMETHBIE PE3YJIbTATBI

OcBoenne yaeOHOTo Kypca «Anredpa U Hadaaa MaTeMaTHIeCKOTo aHaIN3a» Ha YPOBHE
cpenHero oOmiero o0pa3oBaHWsS JOJDKHO OOECTeUMBATh  JOCTIDKEHUE  CIIEAYIONINX
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KJIACC

Yucia v BLIYMCTIEHUS

OnepupoBaTh MOHITHIMHE: PAIIMOHAIBHOE U JICHCTBUTEIILHOE YHCIIO, OOBIKHOBCHHAS U
JecSITHYHAs PO0b, MPOLEHTHI. BRITIONHATE apru(MEeTHISCKUE ONepaliy ¢ parfioHATLHBIMU U
JCHUCTBUTEILHBIMHA YUCIIAMHU.

BeImoyHATE mpUOIMKEHHBIC BBIYMCICHUS, UCTIONB3YS MPaBWIA OKPYTJICHUS, JCTaTh
MPUKUAKY U OIICHKY Pe3yIbTaTa BEIYMCICHUH.

OnepupoBaTh TOHITHSIMH: CTCIICHb C IEJIBIM IOKa3aTeleM; CTaHaapTHas Gopma
3alUCH  JCWCTBUTEIHHOTO 4YHCIAa, KOPEHb HATypaJbHOW CTENEHH; HCIOJIh30BATh
MOAXOIANYI0 (OpMY 3aIUCH NEHCTBUTEIBHBIX YUCEI JUI PEIICHUS MPAKTHYCCKUX 337ad |
MIPEJICTaBJICHHUS TAHHBIX.

OnepupoBaTh TOHSATHUSAMHU: CHUHYC, KOCHHYC ¥ TAHTEHC TIPOU3BOJIBHOTO YIJIa;
MCTIOJIH30BATh 3aITUCh MTPOU3BOJILHOTO YyIila uepe3 0OpaTHbIE TPUTOHOMETPHUYECKHE (PYHKIINH.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh  MOHATHUSIMH:  TOXAECTBO, ypPaBHEHWE, HEPaBEHCTBO;  IIEJIOE,
panoHalbHOE, UppalMOHAIbHOE  YpaBHEHHE, HEPAaBEHCTBO, TPHTOHOMETPHUYECKOE
ypaBHEHUE;

BeITIOJIHATE  TIpeoOpa3oBaHUs  TPUTOHOMETPHUYECKUX  BBIPAKCHHH W peIIaTh
TPUTOHOMETPUYCCKHUE YPaBHEHUS.

BeImonHATE peoOpazoBaHusl IENbIX, PAIIMOHATBHBIX U UPPAIMOHAILHBIX BBIPAKCHUN
W pemarb OCHOBHBIC THITBI IEJBIX, PAMOHAJIBHBIX W HPPAIMOHAIBHBIX YpaBHEHUH U
HEPaBEHCTB.

[TpuMeHsTh ypaBHEHHS W HEPABEHCTBA /ISl PEIICHUS] MaTEMAaTHYECKHUX 3a/1a4 U 3a/1a4
W3 Pa3IMYHbIX 00JIaCTel HAYKU U PEATbHOM KU3HH.

MoenmupoBaTh peajbHBIE CHUTYallMd Ha SI3bIKE alreOpbl, COCTABISTH BBIPAKCHUS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCJIOBHIO 3aJaud, HCCIEIOBATh TOCTPOCHHBIC MOJEIH C
WCIIOJIb30BAHUEM allliapara ajareOphl.

DYyHKUUM U TPaPUKH

OnepupoBaTh MOHATUSAMH: (QYHKIUA, CIOCOOBI 3amaHus (QyHKOHH, 00JacTh
OTIpENIeNICHUs] U MHOXECTBO 3HAuYeHWH (yHKIMH, rpaduk (QyHKIMH, B3aHMHO OOpaTHbBIE
byHKINHA.

OnepupoBaTh MNOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIM (QYHKIIUH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBatk rpaduki PyHKIMIA I PEIICHUS YPaBHCHUH.

CTpouTh 1 YUTATh TPAPUKU JIMHEHHON QYHKIMH, KBaIPATUIHOHN (PYHKIMH, CTCTICHHOM
(YHKIIMY C LENTBIM [TOKA3aTeIIEM.

Hcnonw3oBatk rpaduku GpyHKIUN U HCCIIEOBAHUS MIPOIIECCOB M 3aBUCUMOCTEH MpH
pelIeHnH 3a7a4 U3 JIPYTUX Yy4eOHBIX MPEAMETOB M PeallbHOM KU3HU; BRIpAKaTh GopMyaamMu
3aBUCHUMOCTH MEX]Iy BETUYUHAMHU.

Hauyana maTemMaTH4ecKoro anajimn3a

OnepupoBaTh MOHATHAME: TOCIEIOBATENILHOCTD, apu(MeTUUecKas 1 reoMeTpudecKas
MIPOTPECCHUHU.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBAOIAs T€OMETPUUYECKash MpPOrpeccus,
CyMMa OECKOHEYHO YOBIBAIOIIEH reoMeTpUIeCKON POrPecCu.

3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIENOBATENBHOCTEH U TPOTPECCUI AJIsl PEIICHUS PeaTbHBIX
3a/1a4 MPUKIAJHOTO XapaKTepa.



MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOXECTBO, ONI€pALIM HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —amnmapar [Uid OINMCAHMsI peasbHbIX
MPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33a]a4 U3 IPYTHX YIeOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEIEHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSMHU: HATYpaJbHOE, LEJO€ 4YHUCIIO; HUCIOJIb30BaTh IpPHU3HAKU
JEIMMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHACIIA HA IIPOCTHIE MHOKUTEIN JJIs PELICHNS 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAJIBHBIM [T0KA3aTEIEM.

OnepupoBaTb MOHATHSAMH: JIOTapU(pM UHUCIA, JECATUUYHBIE M  HaTypaJlbHbIE
JorapuQMmBl.

YpaBHeHus U HepaBeHCTBA

[IpumeHsTh CBOMCTBA CTENEHU [UIsi NPeoOpa3oBaHUs BBIPAKEHUN; ONEPUPOBATh
MOHATUSMM: TI0Ka3aTeJbHOE YpaBHEHHE W HEPABEHCTBO; pellaTb OCHOBHBIE THUIIbI
MIOKa3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHus BBIPAKEHUH, COJEpXKaIIMX Jorapudmel; onepupoBaTh
MOHATUAMH: Jlorapu(MHUUECKOe YpaBHEHHE U HEPaBEHCTBO; pEIIaTh OCHOBHBIE THIIbI
Jorapu(MUUECKUX YpaBHEHUHM U HEPABEHCTB.

Haxoauts perienus mpocTeHMxX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEHHBIX YPaBHEHMM W €€ pelIeHue;
WCI0JIb30BAaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH Ui pEelIeHUs TpaKkTH4YecKuX 3a1ad. Haxoaute
penieHust MPOCTEUIINX CUCTEM M COBOKYITHOCTEN PallMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

MojenupoBaTh peajbHbIE CUTYallUd Ha fA3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M CHCTEMBl IIO0 YCIOBHIO 3aJayd, HMCCIEAOBATH IIOCTPOCHHBIE
MO/JIENIH C UCIIOJIb30BAHUEM allapara aareopsl.

DyYyHKUUM U TPaPUKH

OnepupoBaTh NOHATUSAMH: INepHoAnYecKas (YHKLUSA, MPOMEXKYTKM MOHOTOHHOCTH
(YHKIIUH, TOYKH SKCTpeMyMa (QYHKIMH, HauOOJIbIIee U HauMEHbIIIee 3HAYCHUST (PYHKIIMH Ha
IIPOMEXXYTKE; UCIOIb30BATh UX AJISl UCCIE0BAHUS (QYHKIUH, 3aJaHHOHN rpaduKkoMm.

OnepupoBaTb  MOHATUAMU: TpadUKHd  IOKA3aTEIbHOM, JIOrapu(pMHUUECKOW U
TPUTOHOMETPUUYECKUX (QYHKIUH; H300pakaTb MX Ha KOOPIMHATHOM IUIOCKOCTH U
HCII0JIb30BATh Ul PEIICHUS YPABHEHUI U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpa@UKH JMHEWHBIX YpaBHEHUH U
HCII0JIb30BATh UX Ul PEIICHUs CUCTEMBI IMHEHHBIX YPaBHEHU .

Hcnonb3oBatk rpaduku (GyHKUUN A1 UCCIIEA0BAaHUS IPOLIECCOB U 3aBUCUMOCTEH U3
APYruX y4eOHBIX TUCLUILIMH.

Havaja maTeMaTH4ecKOro aHajm3a

OnepupoBaTb NOHATHSAMM: HENpepblBHAs  (QYHKLMSA; NPOU3BOAHAS  (DYHKIMH;
UCIOJb30BATh T€OMETPUUYECKUN U (PU3UUECKUI CMBICT POU3BOJHOMN IS peIlIeHUs 3a/1ay.

HaxonuTh npou3BOJHBIE 3J€MEHTApHBIX (QYHKIUH, BEIYUCIATH IPOU3BOIHBIE CYMMBI,
MIPOU3BEJICHUS, YacTHOro (QyHKIMHA. Mcnoiab3oBaTh NPOM3BOJAHYIO JJsl HMCCIEIOBAHUS
(GYHKIMHM Ha MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHSTh pe3ylbTaThl MCCIEJOBAHUSA K
nocTpoeHnio rpadukoB. Hcmosnb3oBaTh MNPOU3BOAHYIO Ul HAXOKICHHUS HAWIY4ILEro
pELIEHN B IPUKIIAIHBIX, B TOM YHCIIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax.

OmnepupoBaTh MOHATUSAMU: IIEPBOOOPA3HAsA M MHTErpajl; NOHUMATh F€OMETPUUECKUN U
¢u3nyeckuil CMBICI UHTErpaa.

Haxonute mnepBooOpa3Hble »IEMEHTApPHbIX (DYHKIMM; BBIYUCIATH HUHTErpal IO
¢dopmyne Herotona—JIeiibnuna.

Pemare mnpuxiagHele 3agadd, B TOM 4YHCIE COLMAIBHO-DKOHOMHYECKOIO H
(U3NYECKOT0 XapakTepa, CPeICTBAMH MaTEMaTUYeCKOTO aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HauMeHnoBaHue pa3aesioB U TeM KoauyecTBO yacoB Peanuzanmsa BocrimTaTeILHOTO
n/m | mporpamMmbl Beero k/p| n/p [oTeHnuana ypoxka
MHoxecTBa pallMOHAIBHBIX U dbopmupoBanme
1 JEHCTBUTENBHBIX YUCEI. 14 1 MIPE/ICTABJIICHUI O MaTEMaTHKe
PaumonansHbie ypaBHEHUS U KaK O METOJe IIO3HAHMS
HEPABEHCTBA JIEACTBUTEIIBHOCTH,
IIeTBIM TIOKA3aTeneM U3y4yaTh peabHbIE TPOIECCHI
o o U SBJICHUS:0CO3HAHUE PpOJIU
Apudmernueckuit KOpeHb N—oi
MaTeMaTUKd B  Pa3BUTHHU
3 creneHu. MppanproHaibHbie 18 1
Poccum u mupa;
ypaBHEHUS U HEPABEHCTBA
BO3MOKHOCTB ITPUBECTH
DopMyIIbI TPUTOHOMETPHH. .
4 22 1 MPUMEPHI U3 OTEUECTBEHHOM
TpuronomeTprdeckue ypaBHEHUS .
¥ BCEMUPHOW UCTOPUH
5 [TocnenoBarenbHOCTH ¥ IPOTPECCUU 5) MATEMATHYECKHX OTKPBITHI
5 [ToBTOpenue, o6obIICHNE, 3 1
CHUCTEeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB 68 4

HaumeHoBaHue pa3/ieioB U TeM

KoanuyecTBo 4acos

Ne
NporpamMmmsbl Bcero K/p| n/p
n/n
Crenens ¢ paluoHaIbLHBIM dbopMupoBanue
1 nokasaresnem. [lokazarenpHas 12 1 MIPEJICTaBICHUIM O MaTeMaTuke
¢byuknus. [lokazaTenbHble ypaBHEHUS KaKk O METoJA€ T[O3HaHUus
1 HEPABEHCTBA JEHCTBUTENLHOCTH,
Jlorapudmudeckas QyHKLHS. MO3BOJISIIOIIEM OIKCHIBATh U
2 Jlorapudmuueckue ypaBHEHUS U 12 HU3y4aTh PCAIBHBIC TIPOLECCHI
HepaBEeHCTBa U SBJICHUSI:0CO3HAHUE POJIU
MaTeMaTHKd B  Pa3BUTUU
Tpuronomerpuueckue GyHKIUHA U UX
Poccun u mupa;
3 rpaduku. TpuroHoMeTpuIecKue 9 1
HepaBeHCTBa BO3MOSKHOCTb NPHBECTH
MPUMEPHI U3 OTEYECTBEHHOM
IIpousBognas. [Ipumenenue N
4 N 24 1 ¥ BCEMHUPHOU UCTOPUH
MIPOU3BOTHOM .
MaTEeMaTHUYECKUX OTKPBITUN
S WHTerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHUN 12 1
7 HarypanbHble u nensie yncia 6
3 [ToBTOpEenue, 06061IeHNE, 18 5
CUCTeMaTH3aIlMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 102 6










YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
Maremaruka: anredpa 1 Hadaia MaTeMaTHYECKOTro aHaJIn3a, FreoMeTpusi. AireOpa U Havaia
MaTemaTudeckoro aHanmmsa. 10-11 kmacesl: yue6. s oOmeodpa3oBaT. opraHu3aiuii:
0a30BbIit 1 yrayour.yposau/[ Anumos 1L A. u ap.].-7-e u3a. — M.:IIpocserienue, 2019. —
463 c.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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