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INOACHUTEJIBHASA 3AIIMCKA

Y4eOHslil Kypc «Anredpa U Hayana MaTeMaTUYECKOTO aHAJIN3a» SBIISETCS OAHUM M3
HamOoJiee 3HAUYMMBIX B MPOrpPaMMe CPETHEro 00IIero o0pa3oBaHusi, OCKOJIbKY, C OAHOU
CTOpPOHBI, OH 00ECleYMBaeT UHCTPYMEHTAIBHYIO 0a3y Il U3yYeHHUsI BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JApPYyrod CTOpPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPaKTHOE
MBIIUICHHE OO0y4alouxcs Ha ypOBHE, HEOOXOAMMOM [Jisi OCBOCHHUS HH(POPMATHKH,
oOIIeCTBO3HAHMS, UCTOPHH, CJIOBECHOCTH M JPYIMX IWUCHUUIUIMH. B paMkax HaHHOTO
y4eOHOro Kypca oOydYaronivecsi OBJIQJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOUN opme.

Y4eOHblif Kypc anreOppl ¥ HayaJl MaTEeMAaTUYECKOTO aHajIn3a 3aKjIaJbIBaCT OCHOBY
JUISL yCTICUTHOTO OBJIAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OMOJIOTUHU, TOHUMAHUS OCHOBHBIX
TEHACHIIUN Pa3BUTHUS SKOHOMHUKHU U OOIIECTBEHHOM KM3HH, ITO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MCIOJIH30BATh HMX
JUTsl TalbHEHIero oOpa3oBaHUsS U B MOBCEJHEBHOM >KM3HU. B TO e Bpemsi oBiajieHUe
aOCTPakTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpsl M MaTeMaTHYECKOTO
aHallM3a pa3BHBACT YMEHHE HAXOAWTHh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTD,
JIOKa3bIBaTh YTBEPXKJACHHUS C TOMOIIBI0O HHIYKIUM W PACCYXXJaTh JCAYKTHUBHO,
UCIOJIb30BaTh 0000IIEHNE U KOHKPETHU3AIHI0, a0CTparupoBaHue U aHAJIOTHIO0, POPMUPYET
KpPEaTUBHOE U KPUTHUYECKOE MBIITUICHHE.

B xone n3ydyenus yueOHOTO Kypca «Anredpa M Hadasa MaTeMaTHYECKOTO aHAIIA3a»
oOyJaromiyecs: oJy4atoT HOBBIM OMBIT PEIICHUS] MPUKIATHBIX 3a7a4, CAMOCTOSTEIIEHOTO
MOCTPOCHUSI MAaTEeMaTHYECKUX  MOJEJIeW  peallbHbIX  CHUTYyallMii, WHTEpHpeTalnuu
MOJIYYCHHBIX PEIICHUI, 3HAKOMSTCS C MPUMEpaMy MAaTeMaTHYECKUX 3aKOHOMEPHOCTEHN B
pUpoje, HAyKe W MCKYCCTBE, C BBIIAOIIMMUCS MATEMAaTHUYCCKUMHU OTKPBITHSIMHU U HX
aBTOpaMH.

VYueOHbIil Kypc 00J1ajaeT 3HAYUTEIBLHBIM BOCIIUTATEIHHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak 4epe3 yueOHbI MaTepuall, CriocoOCTBYIOMNNM (OPMUPOBAHUIO HAYYHOTO
MUPOBO33pEHHUs, TaK M uepe3 cnenuduky ydeOHON [eATeTbHOCTH, TpeOyromen
NPOAODKUTEIFHOW KOHIIEHTPAllMM BHHUMAHHUSA, CaMOCTOSTEIBHOCTH, AaKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJIYYCHHBII pe3ybTar.

B ocnoBe meronmuku oOyueHus anreOpe M HadajgaM MaTEMaTHYECKOTO aHaau3a
JISKHUT IEeATCTLHOCTHBIA TPUHITUT OO y4CHHUS.

B ctpyktype ydeOHOrOo Kypca «Anrebpa W Hadaja MaTEeMaTHYECKOTO aHaH3a»
BBIJICTICHBI CIIEAYIOIINE COJIEPIKAaTEIbHO-METOUIECKIE JIUHUU: «YUnCaa M BBIUYMCICHHUSD,
«DyHkIMK U Tpadukm», «YpaBHEHUsT M HepaBeHCTBay, «Hauama maTemarnueckoro
aHanmn3a», « MHOXKECTBa U JIOTMKa». Bce OCHOBHBIE cOepKaTEIbHO-METOIUIECKUE TNHUN
U3y4aloTCsl Ha TMPOTSHKEHUM JBYX JIeT OOy4deHHsl Ha YpOBHE CpEAHEro oOuIero
o0Opa3oBaHMs, €CTECTBEHHO AOMOJHSSA APYr Jpyra U TMOCTENEHHO HACHIIAsCh HOBBIMH
TeMaMH W pasnenamu. J[aHHBIA y4eOHBIH Kypc SIBISCTCS WHTETPATHBHBIM, IMOCKOJIBKY



o0benHsIeT B cebe comep)KaHhe HECKOJIbKUX MaTeMAaTUYECKUX AUCLUIUIMH, TaKUX Kak
anrebpa, TPUTOHOMETPUS, MAaTEMATUYECKUN aHAIN3, TEOPUs MHOXKECTB, MaTeMaTH4eCKasl
joruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBarOT BCE Oosee MIUPOKUM
MaTeMaTUYeCKUM  afnmapaTtoM, |y  HHUX  TOCIeoBaTelbHO  (GOpMHpYETCs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb pEalbHOW CHUTYyalluu,
OPUMEHATH 3HAHUA, TOJYyYEHHBIE MpPH M3YYECHUH YYEOHOTrOo Kypca, s pPEeHICHHS
CaMOCTOSITEIbBHO  COPMYJIMPOBAaHHOM  MaTeMaTHYECKOM  3amadd, a  3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

CopepkarenpbHO-METOAUYECKass JUHUA «Yuclia M BBIUMCICHUS»  3aBEpIIACT
dbopMHpOBaHNE HABBIKOB MCIIOJIB30BAHUSA JEHCTBUTEIBHBIX YKCEI, KOTOpOEe ObUIO HA4aTo
Ha ypOBHE OCHOBHOTO 001Iero oOpazoBanus. Ha ypoBHe cpemHero oomero oopa3oBaHus
ocoboe BHUMaHHE ynemseTcss (OPMHUPOBAHHIO HABBIKOB PAllMOHAIBHBIX BBIYUCIICHUH,
BKJIFOYAIONINX B C€0sl MCIOJIb30BAaHUE PA3IMYHBIX (DOpPM 3alucu 4ucia, yMEHHUE JIeNaTh
MPUKUJIKY, BBITIOJHITH MPUOJIMKEHHBIC BHIYUCIICHUS, OIICHUBATh YMCJIOBBIE BBIPAKEHUS,
paboTarh ¢ MaTeMaTUYECKHMMH KOHCTAaHTAMH. 3HAKOMbIE OOYyYaroIIMMCS MHOKECTBa
HATYpaJIbHBIX, MEJbIX, PANUOHAIBHBIX W JCUCTBUTEIBHBIX UYHCEN JOTOJHSIOTCS
MHO>KECTBOM KOMILJIEKCHBIX YHCENl. B KaXIOM M3 3TUX MHOXECTB paccMaTpHBAaIOTCA
CBOICTBEHHbIE €My clielM(pUUECcKre 3aJauy U ONEpallUU: JIeJICHUE HalleJI0, OIIEpUPOBAaHUE
OCTaTKaMM Ha MHOXECTBE LEJbIX 4YHUCEN, OCOOble CBOWCTBA pAalMOHAIBHBIX MU
UPpPALMOHAIBHBIX 4YHUCEN, apu(PMETHUYECKUE ONEpalMH, a TAKKE HW3BICUEHUE KOpHS
HaTypaJbHOM  CTENIEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucen.  bmaromaps
NOCJIEIOBATEIbHOMY PACIIMPEHUIO Kpyra MCIOJIb3yEMbIX YHMCEN W 3HAKOMCTBY C
BO3MOXKHOCTSIMM HMX TPUMEHEHHS [JIsl pelIeHUs pa3InyHbIX 3amad  (opmupyercs
IpeJCTaBICHUE O €AMHCTBE MAaTEeMAaTHKH KaK HayKd M €€ poJid B MOCTPOEHUH MOjesei
peabHOr0 MUPa, MIUPOKO UCTIOIB3YIOTCS 0000IIEHHE U KOHKPETU3ALIHSL.

JIunus «YpaBHEHUS U HEPABEHCTBA» pPEAIU3yeTCsl Ha MPOTSKEHUU BCErO 00yUYeHUs
Ha YpOBHE CpeAHero oOiero oopa3oBaHusi, MOCKOJIBbKY B KaxaoM paznene [IporpaMmel
OpEeIyCMOTPEHO pEeIlIeHWe COOTBETCTBYIONIMX 3ahad. B pesynbrare oOyuarouiuecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJaMH PEUICHHs] PalMOHANBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTEeNbHBIX, JTOTAPU(PMHUUECKUX W TPUTOHOMETPHUUECKUX ypaBHEHUH, HEPABEHCTB H
CHUCTEM, a TakXe 3aJay, cojepkamux napameTrpbl. [lomydyeHHbIE yMEHHS LIMPOKO
UCHOJIB3YIOTCSL IPU UCCIEN0BaHUU (YHKIUI C MOMOILIBIO MPOU3BOJHOM, NMPU PELIECHUU
OPUKIAAHBIX 33/1ad U 3a/lad Ha HaxOXXJEHWE HauOOJIBIINX W HAWMEHBIIUX 3HAYECHUU
bynkuuu. JlaHHas conep:kaTelbHasl JIMHUSA BKJIIOYAeT B ceOsl Takke (OpMHUpPOBAHUE
YMEHHHA BBIMOJNHATH pacu€Tel MO Qopmynam, mnpeodpa3oBaHUs pPalUOHAIBHBIX,
UPpALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TaKKe BBIPAKCHUH,
COJIepIKalINX CTENEHU U JiorapudMsbl. braronaps n3ydeHuro airedpanyeckoro Marepuana
OPOUCXOANUT JalIbHEHIIee pPAa3BUTHE aJTOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIICHHUS
oOyuaromuxcsi, GOPMUPYIOTCS HAaBBIKA JICIYKTHUBHBIX PACCYXKICHHUM, paldOThl C
CUMBOJIbHBIMHM (popmMamu, MpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJIE



paBEHCTB U HepaBeHCTB. Anredpa npezaraet 3¢GeKTUBHbIE HHCTPYMEHTHI JIJIsl PEILICHUS
NPaKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 33Ja4, HAlVIIHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK SI3bIKa HAyKH.

CopnepxarenpHo-MeToInuecKas JIHUA «DyHKINN U TpaduKN» TECHO MEPEIUIETAeTCs
C JpyrMMHM JHMHHUAMH Y4YEOHOrO Kypca, IIOCKOJBKY B KaKOM-TO CMBbICIE 3a1aér
NOCJIEIOBATENbHOCTh M3Y4YEHHUS Marepuana. M3ydeHue CTENeHHOM, I10Ka3aTelbHOM,
jgorapu(pMUUEcKOil W TPUTOHOMETPUYECKHX (YHKIUH, HX CBONCTB U TpaguKOB,
UCIOJb30BaHUE (QYHKIUM U1 pelieHusl 3ajad M3 JAPYrux Y4YeOHbIX IPEIMETOB U
pEaIbHOM KU3HU TECHO CBSA3aHO KaK C MAaTeMaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oousbllioe BHMMaHuE yAensercs (HOpMHUPOBAHHUIO
YMEHUS BBIpaXKaTh (POPMYyJIaMH 3aBUCUMOCTH MEXKIAY pPa3JUYHbIMH BEJIUYHHAMM,
UCCIIEIOBaTh TMOJyYeHHbIE (QYHKIUH, CTPOUTh UX Trpaduku. Marepuan 3Toi
COJICpXKATEJIbHOM JIMHWM HAlEJIEH Ha pa3BUTHE YMEHUHM M HABBIKOB, I103BOJIIOIIMX
BbIpaXaTh 3aBHUCHMOCTH MEX]y BEIMUYMHAMU B pa3IU4YHOM (opme: aHAIMTUYECKOH,
rpaguueckoil u ciaoBecHo. Ero mzydeHue cnocoOCTBYET pPa3BUTHIO aJITOPUTMUYECKOIO
MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AIIMH, UCII0JIb30BAHUIO aHAJIOTHIA.

CopepxxarenpHass JuHUsA «Hawyama wmaTemaTMdeckoro aHainu3a»  IO3BOJISET
CYLIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTH4YeCKuX, TaK M MPUKIAJHBIX 3aj]ad,
JOCTYNHBIX OOy4YalOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOUTH IpapUKu
CJIIOKHBIX (DYHKUUU, ONMPEAENATh UX HAaUOOJbIIME U HAUMEHBIINE 3HAUYEHUS, BBIUUCIATH
wiowaan Guryp u o0ObEMBI TEN, HAXOJIUTh CKOPOCTH M YCKOpPEHHs mporeccoB. [laHHas
CoJIepKaTeNbHAs JIMHKUSI OTKPHIBAET HOBBIE BO3MOXXKHOCTU ITOCTPOEHUS MaTEMATHYECKHUX
MOJIEJIEN peabHbIX CUTYyAlUi, O3BOJISIET HAXOAUTh HAWIYUlllee PEeIICHNE B IPUKIAIHbIX,
B TOM 4YHCJIE COLMAJbHO-DKOHOMHYECKHMX, 3a/JadaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0 aHajdu3a CHOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (POpMaJbHO-
JIOTUYECKOTO W KpPEaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTEMAaTHKHU B HayKe, TEXHUKE U UCKyccTBe. OOyyaronecs: y3HatoT
0 BBIJAIOUIMXCS Pe3yJIbTaTaX, MOJyUYEHHBIX B X0JI€ Pa3BUTHS MaTEeMAaTUKH KaK HAyKu, U 00
UX aBTOpax.

CopepxarenbHO-MeTOAMYECKas: JIMHUA «MHOXKECTBa M JIOTMKa» BKJIIOYAET B ceOs
AJEMEHTHl TEOPUM MHOKECTB M MATEMAaTHYECKOW JOTUKH. TeOopeTHKO-MHOXECTBEHHBIE
IPENCTABICHUS] NPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA M IPEAJIararor
Haubosiee YHUBEPCAJIBHBIM S3bIK, OOBEIUHSAIOIIMNA BCE pasleiabl MaTeMaTHKH U €€
PUIOKEHUH, OHU CBSI3bIBAIOT PAa3HbIE MATEMATUUECKHUE TUCHUIUTMHBI U UX MIPUIIOKEHUS B
eauHoe 1enoe. IlosToMy BaXXHO JaTh BO3MOXXHOCTH OOy4YaroIIeMycs [OHUMATh
TEOPETUKO-MHOXECTBEHHBIN A3bIK COBPEMEHHON MATEMAaTHKH M HMCIOJIb30BaTh €ro JJis
BBIPQXEHUS CBOUX MbICIEH. JIpyruM Ba)KHBIM MPU3HAKOM MAaTEMaTUKH KaK HAyKH CIEAyeT
MpPU3HATh CBOWCTBEHHYIO €M CTPOTOCTh OOOCHOBAaHWU W CIEAOBAHHE OIPEIACIEHHBIM
npaBuiaM IOCTPOEHHUs J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaAMH MaTeMaTHUYeCKOU
JIOTUKH CIIOCOOCTBYET PA3BUTHUIO JOTUYECKOTO MBIILICHUS] 00y4YalOIIUXCsl, TO3BOJISIET UM



CTPOUTH CBOHM PACCYXICHUS HAa OCHOBE JIOTHUECKUX TPABWI, (POPMUPYET HABBIKU
KPUTUYECKOTO MBIIIICHUS.

B yue6HOM Kypce «AnreOpa M Havajlia MAaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTHYECKOTO MOJACIMPOBAHUSA, KOTOPBIC MPHU3BaHBI CIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB ITOCTPOCHUS MOJICIICH pealbHbIX CUTyaIluH, UCCIICIOBAHUS STHX
MOJIeNIel C TOMOIIBIO ammapara aareOpsl 1 MaTeMaTHYeCKOT0 aHalin3a, WHTEPIpeTalun
MOJIYYCHHBIX PE3yJIbTaTOB. TakKue 3aJaHusl BIUICTCHBI B KOKIBIN U3 Pa3/IeIOB IPOTrPAMMBI,
IIOCKOJIBKY BECh MaTepHal Y4eOHOro Kypca IIUPOKO HCIOJB3YeTCsS IS PeIICHUs
NPUKIAAHBIX 3a1ad. [Ipu pemieHuM pealbHBIX TPAKTHYCCKUX 3ajad  00ydJaromuecs
Pa3BUBAIOT HAOIIOAATCIIBHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCITOJIB30BaTh AHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATh Tpodiemy. JlesTenbHOCTh o
(GbOpMHUPOBAHUIO HABBHIKOB PEIICHUS NPHUKIAJHBIX 3a/Jad OPTraHu3yeTcs B TPOIECCe
H3Y4YEHHMs BCEX TEM y4eOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHAIN3a.

Ha wu3ydyenue ydeOHOro kypca «AinreOpa M Hadaa MaTeMaTHYECKOrO aHan3ay
otBoauTcs B 10 kimacce — 136 gacoB (4 yaca B HEJICIIO).

COIJEPXAHHUE OBYUEHMUSI

10 KITIACC

Yucsia ¥ BbIYMCICHUS

Paunonansupie uucna. OOBIKHOBEHHbIE M JECATUYHBIE JpOOHM, MPOLEHTHI,
OeckoHeuHble nepuoandeckue apoodu. Ilpumenenue npoGell U MPOLEHTOB AJsl PELICHUS
IIPUKJIAIHBIX 3aJ1a4 U3 Pa3IM4YHBIX OTPACIICH 3HAHUN U PEaJIbHON KU3HHU.

JenictBurenpHple  4uciia.  PanMOHambHBIE W UPPALMOHAIBHBIE — YHCIA.
Apudmernueckue onepauuy C JeWCTBUTEIbHBIMU YUCIaMU. MoJylb J1€HCTBUTENBHOIO
yucia U ero cporictpa. [Ipubnmxk€HHbIE BIUMCICHUS, TpaBUila OKPYIJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYMCIICHUN.

Crenenb c¢ 1nenbIM nokazareiieM. bunom Hprotona. Vcnosb3oBaHue moaxomsiiei
dbopMbl 3amuCU  JIEUCTBUTENBHBIX YHUCEN JJIg PEIICHUs NPaKTUYECKUX 3a7ad |
IIPEACTABIICHUS TAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb C palMOHAIBHBIM [TOKA3aTENIEM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKA3aTEeIIEM.

Jlorapudm yucna. CoiicTBa sorapudma. JlecaTuunble 1 HATYpaJIbHbIE JOrapU(pMBI.

CuHyCc, KOCHHYC, TAHI€HC, KOTAaHI€HC YHCJIOBOIO aprymeHTa. ApKCHHYC,
aAPKKOCUHYC M APKTAaHI'€HC YUCIIOBOTO apIyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHbIE MpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUMIBHBIE  ypaBHEHUST W  ypaBHEHUsA-cleAcTBUSA. HepaBeHCTBO, penieHune
HEPABEHCTBA.



OCHOBHBIE METOABI pELICHHA LEIbIX M JPOOHO-pallMOHANbHBIX YpPaBHEHUU U
HEPABEHCTB. MHOIOWIEHBI OT OJJHOM IEpEMEHHOM. JleneHne MHOrOwIeHa Ha MHOTOWIEH C
octratkoM. Teopema be3y. MHorounens! ¢ ueiasiMu koagdurnmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIIUX CTEIIEHU U KOPHHU.

HppanuonaneHble ypaBHEHHs. OCHOBHBIE METOIbl PELICHHS WPPAlUOHAIbHBIX
YPaBHEHUM.

[loka3atenbHble ypaBHEHHs. (OCHOBHBIE METOJbl PEHIEHUS MOKa3aTeJIbHBIX
YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHeHHsA. OCHOBHBIE METOJBI PEIICHUS JIOTApUDMHUUECKUX
YPaBHEHUM.

OcHoBHbIe TpUuronomeTpudeckue Gopmyssl. [IpeobpasoBanre TPUTOHOMETPHUUECKUX
BbIpaXeHUN. Pellienne TpuroHoMeTpuYeCKUX YypaBHEHUMN.

Pemenue cucreM JMHENHBIX YpaBHEHUN. MaTtpuiia CUCTEMBI JIMHENHBIX YPaBHECHUM.
Onpenenutens MaTpUIbl 2X2, €ro TeOMETPUIECKUN CMBICII U CBOMCTBA, BBIYHUCIICHUE €T0
3HAYECHUSA, IPUMEHEHHUE ONPENEIIUTEN Ul PEUICHUsS CHUCTEMBI JIMHEHMHBIX YPaBHEHUM.
Pemenre npukitaiHbIxX 3a7a4 ¢ MOMOIIBIO CUCTEMBI INHENHBIX ypaBHeHUN. MccnenoBanue
IIOCTPOCHHOU MOJIEIIU € IIOMOIIBIO MAaTPUL] U ONPEIEIUTEIIEH.

IlocTpoeHne MaTeMaTHYECKUX MOJIEIIEN PEaIbHOM CUTyalMU C IIOMOLIBIO YPaBHEHUM
Y HEpaBeHCTB. l[IpuMeHeHME ypaBHEHHMM M HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX
3aJlay 1 3a7a4 U3 pa3InyHbIX 00JIaCTEN HAYKU U PEAIbHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkIus, cnocoosl 3ananus GyHKuud. B3anmuo obpatueie Gynkimu. Kommosuims
dbynakuuii. ['padux hyHkumun. DneMeHTapHbie mpeodpa3oBaHus rpadukoB GyHKIIUN.

OOnactp ompenenaeHUss W MHOXECTBO 3HaueHuil @yHkuuu. Hymu QyHkoum.
[IpomexyTku 3HaKomocTostHCTBA. YETHbie u Heuy€THble GyHkiuu. Ilepuoanueckue
dbynakuuu. [IpoMexxyTkn MOHOTOHHOCTH (DyHKIMH. MaKCUMyMbl U MUHUMYMBbI ()yHKIIUU.
Haubonbiiee n HaMeHbllIee 3Ha4eHUs! (PYHKLIUN Ha IPOMEKYTKE.

Jluneiinasi, kBaJpaTu4Hasi W  JpOOHO-TWHEWHas  (YHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas QpyHKIMS C HATYpaJIbHBIM U 1IEJIbIM MOoKazaTeneM. E€ cBolicTBa u rpaduk.
CpoiicTBa u rpaduKk KOpHS N-OM cCTemeHH Kak (QYHKIUK OOpaTHOM CTENEeHU C
HaTypaJIbHBIM MOKa3aTEJIEM.

[lokazatenbHass W Jorapupmuyeckas (QYHKIUU, HUX CBOICTBA U TpauKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pellIeHUs] YpaBHEHU.

TpuronomeTrpuyeckasi OKpY>KHOCTb, ONPEJECICHUE TPUTOHOMETPUUYECKUX (DYHKUUH
YUCIJIOBOTO apryMEHTa.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B peaJbHBIX Tpoleccax W sBieHusX. | paduxu
peanbHBIX 3aBUCUMOCTEN.

Hauyaja MmaTeMaTH4ecKOro aHajaimsa



[TocnemoBaTenbHOCTH,  CIIOCOOBI  3aJaHHMsA  HOCJIEIOBaTelIbHOCTEH.  Meton
MaTeMaTHYeCKOW MHAYKIHH. MOHOTOHHBIE M OIPAaHMYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopusi BOSHUKHOBEHHUSI MATEMAaTUYECKOTO aHaIN3a Kak aHajn3a 0ECKOHEYHO MaJIbIX.

ApudpmeTrnueckass M TeOMETpUYEcKas MpOrpeccuu. beckoHeuHO yObIBarolias
reomerpuueckas nporpeccusd. CyMma O€CKOHEYHO YOBIBAIOLIEH I'€OMETPUUYECKOM
nporpeccuy. JIMHEMHBIM W 3KCHOHEHIUANBHBIA pocT. Yucino e. dopMyna CIOXKHBIX
IIPOLICHTOB. VCIIonbp30BaHUE MPOrpeCCUM Il PELICHUs PEeajbHBbIX 3a7ad IMPUKIAJTHOTO
XapakTepa.

HenpepriBable pyHKIMKM M MX cBOHcTBA. TOukM paspeiBa. ACUMNTOTHI rpapuKoB
¢ynkiuii. CBoiicTBa (PyHKUMI HENpPEpbIBHBIX Ha OTpe3ke. MeToJ HHTEpBAJIOB IS
pemieHusi HepaBeHCTB. [IpuMeHeHHE CBOWCTB HEMPEpBHIBHBIX (YHKIUM A pElIeHUs
3az1ad.

[lepBass u BTOpas npousBogHble (yHKUMU. OnpeneneHue, Te€OMETPUUYECKUH U
(u3nyecKuil CMbICI IPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoaHbie 3neMeHTapHbIX (yHKIUA. IIpous3BoaHAsT CyMMBI, NPOU3BENCHUS,
YaCTHOTO ¥ KOMIO3UIUU (QYHKIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, Onepauuy HaJ MHOXECTBAMHM M UX CBOMCTBA. Jlparpammel Dinepa—
Benna. IlpumeHeHHne TEOPETHKO-MHOXKECTBEHHOI'O arapara il ONUCAaHUs pPEabHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELIEHUH 3a]1a4 U3 APYTHX y4eOHBIX IPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaT€MAaTHUYECKOro OOBEKTa, CIEACTBUE,
JI0Ka3aTEeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YUEGHOI'O KYPCA «AJIT'EGPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJJHET'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKOM TMO3UIMU OOYy4YarOIIErocsi Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHAa POCCHICKOTO OOIIEeCTBa, MPEACTABICHHE O MaTEeMaTUYECKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUU, TPOIETYpP TPaKIaHCKOTO
obmrecTBa (BBIOOPHI, OMPOCH M JIPYroe), YMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIIMSIMHU U Ha3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCHUUCKOM TpakTaHCKOW MIACHTUYHOCTH, YBAXKCHUS K
MPOUUIOMY M HACTOSILIEMY POCCHMCKOM MAaTEMaTUKH, LEHHOCTHOE OTHOIIEHUE K
JOCTHKCHUAM POCCHUMCKUX MATEMAaTHKOB M POCCHMCKOM MAaTEeMaTU4YECKOW IIKOJIBI,
WCIIOJIb30BaHUE ATUX JOCTHKEHUHN B IPYTUX HAyKax, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:



OCO3HAaHUE JIyXOBHBIX IIEHHOCTEH POCCUHCKOrO Hapoaa, CcHOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUsS, 3THYECKOrO0 IOBEJAEHUS, CBSA3AHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUI HAYKH W JI€ATEJIbHOCTBIO YUYEHOI'O, OCO3HAHHE JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIOYas OSCTETUKY MAaTE€MaTHYECKHX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJad, pEUIeHUH, pPACCYXIAECHUH, BOCHPHUHUMYHUBOCTH K
MaTEeMaTUYECKUM acTeKTaM Pa3IN4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOpMHPOBAHHOCTh YMEHHMsI TPUMEHATh MAaTeMAaTHUYECKHE 3HaHUSI B HMHTEpecax
3JI0POBOI0 U 0€301acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOLLIEHHUE K CBOEMY 3/I0POBBIO
(3mopoBoe TmMTaHWe, cOaTaHCHUPOBAHHBIA PEXHUM 3aHATHH M OTABIXA, pETyJspHas
dbu3nyueckass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSX CIOPTHBHO-
03JJ0POBUTEIBHON IEATEIBbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAaHHE LIEHHOCTH TPYAOJIOOUs, MHTEPEC K Pa3IU4YHbIM
chepam mpodeccHOHATBLHON JEATENbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U eé
OPWIOKEHUSIMHA, yYMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymie mnpodeccun u
peann3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIaHbI, TOTOBHOCTb U CIOCOOHOCTH K
MaTEMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BAHMIO HA MPOTSIKEHUU BCEU KU3HH,
TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUUYECKUX 3a7ad MaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JIOTM4ECKOT0 BOCIIUTAHMSA

c(hOpPMHPOBAHHOCTh AKOJOTUYECKON KYJIbTYPhI, TIOHWUMAHUE BIIUSHHUS COIMAIIBHO-
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COIMANBHOW CpPEbl, OCO3HAHUE
[JI00aNbHOTO XapakTepa H3KOJIOIMYECKMX MpoOJieM, OpUEHTalus Ha M[pPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUW IS pEIIeHHWs 3aJad B OOJACTH OKpYXKAroIIeH Cpessbl,
IJIAHUPOBAHUE TMOCTYNKOB M OLIEHKM HMX BO3MOXHBIX IMOCIEACTBHI I OKPYXKaOIIEH
Cpenbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HayKH U OOIIECTBEHHOW MPAKTHUKHU, MOHUMAHHE MATEMaTUYECKOW HAayKH Kak
chepnl 4eI0BEUYECKOW JEATEILHOCTH, JTANOB €€ Pa3BUTHS M 3HAYMMOCTH JJISl Pa3BUTHUS
IMBWIN3ALMK, OBJIAJICHUE S3bIKOM MaTEMaTHUKW W MaTeMaTHYECKOM KYyJbTYpOH Kak
CPEICTBOM  MO3HAHMS ~ MHpPA,  TOTOBHOCTh  OCYUIECTBJISATH  NPOEKTHYIO  H
UCCIIEI0BATENbCKYIO JEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC TPU3HAKN MAaTEMaTHUYECKUX 0OBEKTOB,
NOHATHUN, OTHOIICHUM MEXIy TMOHATUSAMHU, (OPMYJIHUPOBATH OIpeNeTeHHs] MOHATHUH,
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALMU, OCHOBAHUS JIJIsi 0000IIEHUS U
CpaBHEHUSI, KpUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIUPOBaATh U MPEOOPa30BBIBATH CYKJICHUSA: YTBEPAUTEIbHBIE U
OTpHUIIaTeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIAITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M WM MPOTHBOPEUYHUS B
dakTax, TaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX, Mpejiaratb KpUTEPUU JIJIsl BBISIBJICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JienaTh BHIBOJBI C UCIIOIb30BAHUEM 3aKOHOB JIOTUKHU, NE€TYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKIIOUEHHI, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIBHO JOKa3aTelbCTBA MAaTEMATUYECKHX  YTBEPKICHUMN
(mpsiMble W OT MPOTUBHOTO), BBICTpaMBaThb APryMEHTALUIO, HPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATh CIoco0 pelleHuss y4eOHOM 3agaud (CpaBHUBATh HECKOJIBKO BApHUAHTOB
peuieHusi, BbIOMpaTh HanOosiee MOAXOIAUIMN C Y4ETOM CaMOCTOSITENIBHO BbIJEICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIB30BaTh  BOIIPOCHI  KaK  MCCIENOBATENbCKUA  HMHCTPYMEHT  ITO3HAHUS,
(bOopMyIMpOBaTh BOMNPOCHI, (PUKCHUPYIOUIME MPOTUBOPEYHE, MPOOJIEMY, YCTAHABIMBATH
MCKOMOE U JJaHHO€, (POPMHUPOBATH THUIOTE3Y, apITYMEHTUPOBATh CBOIO TIO3ULMIO0, MHEHHUE;

IIPOBOJUTE CaMOCTOATENBHO CIUIAHMPOBAHHBIM 3KCIEPUMEHT, HCCIEJOBAaHUE I10
YCTaHOBJIEHUIO OCOOCHHOCTEM  MaTeMaTH4yeckoro oOBbeKTa, SBJICHMs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTaMHU, SIBICHUSIMH, IIPOLIECCAMU;

caMOCTOSITeIbHO  (OPMYJIUPOBAaTH OOOOIIEHUST W BBIBOABI MO pe3yjibTaTaM
IPOBENEHHOTO HAOJIOICHUSI, HUCCIENIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYyYEHHBIX
pe3yJbTaTOB, BRIBOJAOB M OOOOIIICHUI;

IIPOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE IIpolecca, a TAaKXKE  BBIJBHUIaTh
MPEATNOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATDH JIe(pULIMTHI HH(POpPMALIMHU, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA BONPOC U
JUTSl pELIEHUS 3a/1a4U;

BbIOMpaTh HWHGOPMAIMI0O M3 HCTOYHUKOB PpA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh M HHTEPIPETHPOBATH HHGOPMALMIO PA3IMYHBIX BUAOB U (QopM
IIpe/ICTaBIICHNUS;

CTPYKTYpUpPOBaTh HMH(POpPMAIMIO, TMPEACTaBIATh €€ B pa3lInyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHMBATh HAJA&KHOCTh WH(GOPMALMU IO CaMOCTOSTENIBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.



KoMMyHHMKaTHBHBIE YHHBeEpPCAIbHbIe Y4eOHbIe 1elCTBUA

OO0menne:

BOCIIPUHUMATh M (OPMYJIUPOBATh CYXJIECHHS B COOTBETCTBUM C YCIOBUSAMH U
HeasiMu OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MACbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUs IO XOAY PELICHHS 3aJadyd, KOMMEHTHUPOBAaTh
IIOJTyYEHHBIN PE3YJIbTAaT;

B XOJe OOCYXJCHHsA 3a/laBaTh BOMNPOCHl MO CYIIECTBY OOCYXIAaeMOW TEMBI,
npoOemMbl, periaeMoil 3aqauyu, BbICKA3bIBATh HJCH, HAIlCJICHHbIE HAa TIOMCK PEIICHHUS,
CONIOCTAaBISAITh CBOU CYXKJIECHHS C CYXICHUSMH JPYTMX YYaCTHUKOB JHAJIOra,
0oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3UILIUMA, B KOPPEKTHOU (opme (opMyIHpoBaTh
pa3HOIIIaCHsl, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3yJbTaThl pELICHUS 33Jaud, 3KCHOEPUMEHTa, MCCIEIOBaHNUs,
IPOEKTa, CAMOCTOSITENIbHO BbIOUPaTh (hOpMaT BBICTYIUICHHSI C YUETOM 3a7au MPEe3eHTaIIH
U 0COOEHHOCTEH ayAUTOPHUH.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE AeiCTBUSA

Camoopranusamnus:

COCTaBJISITh TUJIaH, AJITOPUTM PEILICHUS 33]]a4M, BEIOUPATh CIIOCO0 pelIeHUs C y4ETOM
UMCIOIUXCS  PECYypCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIeKT:

BJIAJICTh HAaBBIKAMHU I103HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA M MBICTUTENBHBIX TPOLIECCOB, WX PE3YNbTaTOB, BIANIETh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIA Tporecca H pe3yibTaTa pEIMIeHUS MaTeMaTHYeCKOU
3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIIEHUH 3a/1a4l, BHOCUTh
KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJICHHBIX
OIMOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yjbTaTa IICIM W YCIOBHSIM, OOBSICHATH TPUYHHBI
TOCTIDKCHHSI VT HEJOCTHKCHHS Pe3yJIbTaTOB JACATEIBHOCTH, HAXOIUTh OIIMOKY, TaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1€ATEIbHOCTD:

MOHUMATh W UCITOJIB30BATh MPEUMYINECTBA KOMaHIHOW W WHIUBUAYATIbHOW pabOTHI
IIPY peIIeHNH yIeOHBIX 3a7a4, MPUHUMATH 11e]Ib COBMECTHOM JESITCIIBHOCTH, TUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW paboThl, pacmpenensTh BUIbI padOT, JOTOBAPUBATHCA,
00CyXIaTh MPOIIECC U pe3yabTaT pab0Thl, 00001IaTh MHEHHS HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMNOBBIX (QopMax paboTel (0OCyXaeHus, OOMEH MHEHHUH,
«MO3TOBBIE IMITYPMBD» W MHBIC), BBIMOJIHATH CBOIO YacTh paOOTHI M KOOPAMHUPOBATH CBOU
NEUCTBUS C IPYTUMHU YjCHAMU KOMaHJbI, OICHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIWI
MPOJYKT IO KPUTEPHUAM, CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUA.



INPEAMETHBIE PE3YJIBTATDBI

K koHny o0yuenus B 10 kiiacce oOydaromuiicss IOIYYUT CIACAYIOLIUE PEIMETHBIE
pe3ysbTaThl MO OTAEIBHBIM TeMaM paboueil MmporpaMMbl yuyeOHOro Kypca «Ainredpa u
HayaJla MaTeMAaTUYECKOr0 AHAIIN3a»:

Yucia ¥ BIYMCJICHHSA:

CBOOOZIHO  ONEpUpOBaTh MOHATHSMH: paAlUMOHAJIBHOE YHUCIO, OECKOHEYHas
nepuoanYecKas 1poob, IPOLUEHTHI, HPPALMOHAIBHOE YMCIIO0, MHOKECTBA PAllMOHATIBHBIX U
JNEUCTBUTEIBHBIX YACEII, MOAYJIb JEUCTBUTEIBHOIO YUCIIA;

NPUMEHATHh APOOM U MPOIEHTHI Ui PELICHUS MPHUKIAJHBIX 3a7a4 U3 pa3IUdHbIX
OTpAaCJIe 3HAHUW U PEAIbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIE BBIYMCIICHUS, TIPABUJIa OKPYTICHUS, IPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYUCIICHUM;

CBOOOJIHO OIIEpPUPOBATh MOHATHEM: CTENEHb C LEIbIM IOKAa3aTeJIEM, MCIOJIb30BaTh
NOAXOASIIYI0 (DOPMY 3alHUCH JEUCTBUTENIBHBIX YUCEN JJIsl pEHICHUS! MPAKTUYECKUX 3a]a4
Y IIPEACTABIICHUS TAHHBIX;

cBOOO/IHO OIIEPUPOBATH MOHATUEM: apU(PMETUUECKUI KOPEHb HATYPAJIbHOM CTENEHY;

cBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO ONEPHPOBATH MOHATUSAMU: JOrapu(pM 4ucia, ASCITUYHbIE U HATYpaJIbHbIE
Jorapupmel;

CBOOO/IHO OINEpUPOBATh MOHATHSIMHM: CHHYC, KOCHHYC, TAaHIE€HC, KOTAHI'EHC
YUCJIOBOT'0 apryMEHTa;

ONEPUPOBATH IOHATUSAMU: APKCUHYC, APKKOCHHYC M apPKTAHI€HC YHUCJIOBOTO
apryMeHTA.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWIbHBIE YPABHEHUS U YPABHEHHUI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHSATH Pa3IUYHbIE METOAbl PEIICHUS] PALIMOHATIBHBIX U JPOOHO-PALIMOHATBHBIX
YPaBHEHUM, NPUMEHSATHh METOJI MHTEPBAJIOB JIJIsl PELIEHUS HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSIMHU: MHOTOUJIEH OT OJAHOW MEPEMEHHOW, MHOTOYJIEH
C HenabMU KO3 (UIIMEHTaMH, KOPHU MHOTOYJIEHa, MPUMEHSTh JEJIEHHEe MHOIO4YIEHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemenus 3anay;

CBOOOJHO OMNEpUPOBATh MOHATUSIMHU: CHUCTEMa JIMHEHMHBIX YpaBHEHUW, MaTpHUIIa,
ONPENCIIUTENIb MATPUIBI 2 X 2 M €ro F€OMETPUYECKHUI CMBICII, HCIIOJIb30BaTh CBOWCTBA
onpenenuTeNss 2 X 2 s BBIYMCIECHHS €ro 3HA4Y€HWs, NPUMEHSTh ONPEACIUTENN IS
pelmeHnss CUCTEMBbl JIMHEHMHBIX YPAaBHEHHMM, MOJEIUPOBATh pEAIbHBIE CUTYyallUd C
IIOMOIIBIO CHCTEMBI JIMHEMHBIX YPaBHEHHMM, MCCIENOBAThb IIOCTPOCHHBIE MOJEIHU C
ITOMOIIBIO MaTPHI] U ONIPEAETUTENEH, UHTEPIIPETUPOBATH MMOJTYyUYECHHBIA PE3yJIbTaT;

UCITI0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJi TPeoOpa30BaHUsl BbIPAKEHUM;



BBIMIOJHATh MPEOOpa30BaHUS YHMCIOBBIX BBIPAKEHUH, COAEPXKAIIUX CTEMEHH C
palroHaIbHBIM TTOKa3aTEeNEM;

UCIIONIb30BaTh CBOWCTBA JIOrapu(MOB [JIs1 TMpeoOpa3oBaHUs JOTapUPMHUESCKUX
BBIPAKCHUM,

CBOOOJTHO  OMEpUPOBATh TMOHATUAMH: HUPpPALMOHAIbHBIC, TOKa3aTelbHbIE U
Jorapu(MuyuecKre ypaBHEHUS, HAXOAWUTh HUX PEIICHUS C TMOMOIIBIO PaBHOCHIBHBIX
NIEPEXO0/I0B WM OCYIIECTBIISISI MPOBEPKY KOPHEA;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHE (QOpMyINbl JJs MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO OIEpPUPOBATH MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSThH
HEoOXOoauMble (OpPMYNIBl ISl  PELICHUST OCHOBHBIX THIIOB TPUTOHOMETPHUUYECKUX
YPaBHEHU;

MOJIEJIMPOBaTh peajbHbIE CUTyallUd Ha S3bIKE ajreOpbl, COCTAaBIIATH BbIPAKEHUS,
YpaBHEHUS, HEPaBEHCTBA IO YCJOBHUIO 3aJlayM, MCCIEAOBAaTh IMOCTPOCHHBIE MOJEIU C
UCTIOJIb30BaHUEM armapaTa anreOpbl.

DOyHkuuu U rpapuku:

CBOOOJHO OMNEPUPOBATH MOHATUSAMM: (PYHKIUSA, CHOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHbIE (PYHKIUU, KOMIO3UIUs (GyHKIMHA, Tpaduk (yHKUHUU, BITOIHSATH
3JIEMEHTapHbIE peoOpa3zoBaHus rpapuKoB (PYHKIIH;

CcBOOOIHO OMEPHUPOBATH MOHATHIMH: 00JIACTh OMpPENEICHUS] 1 MHOXKECTBO 3HAYCHUI
byHKIIMHN, HYIW QYHKIIUU, TPOMEKYTKH 3HAKOMTOCTOSHCTBA,;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (PYHKIMHU, IEPUOTUUECKHIE
GyHKIUHA, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl 1 MHUHHUMYMbI (DyHKIIUH,
HauOoJbllIee U HAUMEHbLIee 3HaueHNe QYyHKIIUN Ha TPOMEXKYTKE;

CBOOOIHO OTMEPHPOBATh MOHATUSMU: CTETICHHAsA (QYHKIMS C HATypaJbHBIM U IIENIBIM
nokasareneM, TpaduK CTENeHHOW (QYHKIMH C HATypaJlbHBIM W IIEJBIM TIOKa3aTeleM,
rpaguk KOpHS N-OM CTenmeHu Kak (QYHKIMA OOpaTHOM CTEMEeHH C HaTypabHBIM
MOKa3aTeNeM;

OTIepUPOBATh TOHATUSAMU: JTUHEHHAs, KBAApaTUIHAS U IPOOHO-THHEWHAs (PyHKINH,
BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHNE U TTOCTPOCHHE UX IPa(pUKOB;

CBOOOIHO OTMEPHPOBATH MOHATHUSAMU: MOKa3aTenbHas U Jorapudmudeckas QyHKINH,
WX CBOMCTBA U rpadMKH, UCTIOIH30BATh UX TPadUKH I PEIICHNS YPaBHEHUI;

CBOOOJIHO  ONEpPUpPOBaTH  TOHATUSAMHU:  TPUTOHOMETPHUYECKAs  OKPYKHOCTb,
ompeesieHue TPUTOHOMETPUYECKHUX (DYHKITUI YMCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku (YHKIUN IS MCCIEAOBAaHUS TMPOIECCOB U 3aBUCUMOCTEH
IpU PEIIeHUU 3a/ady U3 JIPYTuX Y4eOHBIX MPEAMETOB M PeajbHOW JKU3HU, BHIPAXKATh
dbopmyramMu 3aBUCUMOCTH MEXK/y BEIMUYNHAMU;

Havana maTeMaTH4ecKoro aHajmn3a:

CBOOOZIHO  OMEpUPOBaTh TMOHATHAMH: apuMeTHueckas U TeOMeTpUIecKas
nporpeccusi, OECKOHEYHO YOBIBAaIOIIas TeOMETpUYECKas MpPOTPEcCHs, JHMHEHHBIA WU



HKCMOHEHLIUATIBHBIA POCT, (opMyJsia CIOKHBIX MPOIEHTOB, MMETh MPEJCTABICHUE O
KOHCTAHTE;

WCIIOJIB30BaTh IIPOTPECCHH IS PELICHUS PEATIbHBIX 3a7a4 PUKIIAJHOTO XapaKkTepa;

CBOOO/IHO OIEpPUpPOBAaTh MOHATUAMH: IOCJIEIO0BATEIIBHOCTb, CIOCOOBI 3aJaHMs
II0CJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OIPAaHHYEHHBIE IOCIECAOBATEIBHOCTH, IIOHUMATh
OCHOBBI 3apOK/ICHHUS] MATEMaTHYECKOr0 aHaJIn3a KaK aHaJM3a OECKOHEYHO MaJlbIX;

CBOOOJIHO OMEpUPOBATh TMOHSATUSMHU: HEMpephIBHbIE (DYHKIHUU, TOYKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

cBOOO/IHO ONIEpUPOBATh NMOHATHEM: (YHKIUS, HEPEPBIBHASL HA OTPE3KE, IPUMEHSITh
CBOICTBa HENIPEPHIBHBIX (PYHKIIUM JIs pelIeHUs 3a/1a4;

cBOOOJIHO OIEpPUPOBATh MOHATUSAMU: TEpBasi WU BTOpas MPOU3BOJHBIC (DYHKIIHUH,
KacaTenbHas K rpaQuky QyHKINU;

BBIYUCIIATH IIPOU3BOJHBIE CYMMBI, IIPOU3BEIECHMS, YaCTHOIO M KOMIIO3HUIIMM JIBYX
(GYHKIMI, 3HaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

UCITIOJIb30BaTh I'€OMETPUYECKUN U (DU3UUECKUN CMBICI MPOU3BOJHOMN ISl pelIeHUs
3a/1a4.

MHokecTBa M JIOTHKA:

CBOOO/IHO OIEPUPOBATH MOHATUSMU: MHOYKECTBO, ONIEPALIUU HAJl MHOYKECTBAMU;

UCIIOBb30BaTh TEOPETUKO-MHOXXECTBEHHBIN amnmapar Uil OIMCAHUSA pPeajbHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEPHPOBATH MOHATUAMU: ONPEJEICHUE, TEOPEMA, YPaBHEHUE-CIIE/ICTBUE,
CBOMCTBO MaTeMaTU4YeCKOro OOBEKTa, J10Ka3aTeIbCTBO, PAaBHOCWIbHBIE YpaBHEHUS WU
HEPaBEHCTBA.

K koniy o0yuyenus B 11 kiiacce oOyyaromuiicss IOJYYUT CIEAYIOLIUE TPEeIMETHbIC
pe3ynbTaThl MO OTIAEIBHBIM TeMaM paboueld mporpaMMmbl y4eOHOro Kypca «Airedpa u
Hayajga MaTeMaTU4ECKOr0 aHAIN3a»:

Yucia ¥ BbIYHCICHHSA:

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: HATypaJbHOE W LEJ0€ YHCIIO, MHOXECTBa
HaTypaJIbHBIX M LEJbIX YUCEN, UCIIOIB30BaTh MPU3HAKU IeauMOCcTH Henbix uyncen, HO n
HOK HatypanbHBIX 4ncel U1 peLIeHNs 3a/1a4, IPUMEHTh anroput™ EBkinmnaa;

CBOOOJHO ONEPHUPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3alUChIBAaTh HATYpaJIbHbIE
YUCIIa B PA3JIMYHBIX [O3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMNEpPUpPOBaTh TMOHATUSAMHU: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMILJIEKCHBIX ~YHCEN, TMPEACTABIsATh KOMIUIEKCHbIE 4YHCia B aireOpanvyeckoil u
TPUTOHOMETPUUYECKONW (opMe, BBINONHATh apUMETUYECKUE Olepalud ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJIHO  ONEpUPOBaTh MOHATHSAMH: HppalMOHAJbHbIE, IOKAa3aTEJNbHbIE U
jgorapuMUYECKHE€ HEPABEHCTBA, HAXOJUTh UX PEHICHUS C IMOMOIIbI0 PABHOCHIIBHBIX
IIEPEXO/IOB;



OCYILIECTBISATh OTOOP KOPHEH MpHU PEIIEeHUH TPUTOHOMETPHUUECKOTO YPaBHEHUS;

CBOOOJHO OMNEPHUPOBATh MOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXoauMble (QOpPMYJBl ISl  PEIIEHUST OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUCTEMA U COBOKYNHOCTb YpPaBHEHUH W
HEPAaBEHCTB, PAaBHOCWIbHBIE CHUCTEMBI M CHCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHHUS
CUCTEMbl M COBOKYITHOCTEH pAalMOHAIbHBIX, HPPALMOHAIBHBIX, I[OKA3aTEIbHBIX U
Jorapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelaTh paluMoHANbHBIE, MppallMOHANbHbBIE, NOKa3aTeNlbHbIE, JorapuMuyeckue U
TPUTOHOMETPUYECKUE YPAaBHEHHSI U HEPABEHCTBA, COACPIKALIUE MOIYJIH U ITapaMETPBI;

NPUMEHATH TpaduyecKue METObI AJI PEIICHUS] YpaBHEHUI U HEPABEHCTB, a TaKXKe
3aJlay C mapaMeTpaMus;

MOJIEJIMPOBaTh peajbHbIE CUTyallUd Ha S3bIKE ajreOpbl, COCTAaBIIATH BbIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO 3aJa4d, UCCIIEI0BATh IOCTPOCHHBIE
MOJIEJIM C MCIOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIN
pe3ynbTar.

DOyHkuuu ¥ rpapuku:

CTPOUTDH IpaPUKU KOMIO3ULINUU (PYHKIUH C IIOMOILBIO 3JIEMEHTAPHOTO UCCIIEIOBAHMUS
Y CBOWMCTB KOMITO3UIIUH JIBYX (DYHKIIMIA;

CTPOUTh TE€OMETpHUYECKHEe OOpa3bl ypaBHEHUMH W HEPABEHCTB Ha KOOPJAMHATHOU
IJI0CKOCTH;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: TpaUKU TPUTOHOMETPUUYECKUX (PYHKIINIA;

OPUMEHATH QYHKLIUU AJI1 MOJICIUPOBAHUS U UCCIIEI0BAaHUS pPealbHBIX MPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

UCIIOJIb30BaTh MPOU3BOAHYIO ISl MCCIEAOBaHHUS (YHKUMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaxXoAWTh HauOoJiblllee W HauMEHbIIee 3HA4YEeHHsA (PYHKIMM HENpPEepbIBHOM Ha
OTPE3KE;

UCIIOJI30BaTh  MPOM3BOAHYIO JJIA HAXOXKACHHS HAWIY4ylIero pelieHus B
OPUKIAJAHBIX, B TOM YHCII€ COLMAIBbHO-DKOHOMHMYECKHUX, 3aJadax, IJIs OIpeaesieHus
CKOPOCTH U YCKOPEHHMSI MPOLECCa, 3aJaHHOTO (OpMYIION UK TpaduKoM;

cBOOOIHO ONEpUPOBaTh MOHATHAMH: IEPBOOOpa3Hasi, ONpEeAENEHHBIN HHTErpall,
HAXOAMUTh MEPBOOOPA3HBIE SJIEMEHTAPHBIX (DYHKIMM M BBIYUCISATH UHTETpal Mo Gopmyse
Hrrorona-Jlenibnumna;

HAXOJUTh IJIOLIAAN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOILIBIO UHTETPaa;

UMETh IMPEACTABICHHE O MaTEMaTUYECKOM MOJEIMPOBAHMM Ha IMpUMEpe
cocTaBieHus TudhepeHInaTbHBIX YPABHCHHI;

pemarb NpHUKIaJHbIE 3aJauyd, B TOM YHCIE COLUMAIbHO-3KOHOMHUYECKOIO H
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHYECKOTO aHAJN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoiauuecTBO 4acos DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka KontpoJabublie [Ipakrnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIe
padoThI padoThI
pecypchbl
MHo3ecTBO, Onlepalluy HaJl MHOKECTBAMHU U X CBOMICTBa 01.09.2023
Juarpammsbl Diinepa-BenHa 04.09.2023
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOT'O arapara s
3 P P P 1 05.09.2023
pellIeHus 3a/1a9
Panmonansubie yncia. OOBIKHOBEHHBIE U JECITUYHBIE IPO0OH,
4 P 1 06.09.2023
MIPOLICHTHI, OCCKOHEYHBIC TICPUOMUECKUE APOOH
Parmonansueie ynciaa. OOBIKHOBEHHEIE U JECATHYHBIE IPOOH,
5 1 A P 1 08.09.2023
MPOLIEHTHI, OECKOHEYHBIEC IEPUOANUECKUE TPOOH
IIpnMenenue apoOeii U IPOLEHTOB I PEMICHUS IPUKIaTHBIX
6 P P pon AP pHicIan 1 11.09.2023
3a1a4
IIpnmenenue apoOeii U IPOLEHTOB I PEMICHUS IPUKIaTHBIX
7 p AP pott AP prictan 1 12.09.2023
3a1a4
eMCTBUTENBHEIE UKcia. PalinoHansbHbIEe U HppaliOHaIbLHEIE
g t ppatt 1 13.09.2023
yucia
9 ApudmeTrrueckue ornepanuu ¢ J1eHCTBUTENbHBIMHI YUCIaMU 15.09.2023
10 Moaynb AeCTBUTENBHOTO YHCIIA U €T0 CBOMCTBA 18.09.2023
ITpuOamkEHHbIE BEIUNCIIEHNS, IIPABIiIa OKPYIJICHUS, IIPUKUIKA U
11 P P 24 pra 1 19.09.2023
OLICHKA Pe3yNibTaTa BBIYUCICHUN
OCHOBHBIE METOBI PELICHUS IEJIBIX U APOOHO-PAIIMOHAIBHBIX
12 > METOZRI P i ApODHOpal 1 20.09.2023
YpaBHCHHI U HEPABEHCTB
OCHOBHBIE METOBI PELIEHUS IIENBIX U APOOHO-PAIIMOHAIHLHBIX
13 > METO P i ApobHOpatl 1 22.09.2023
ypaBHEHU U HEPABEHCTB
OCHOBHBIE METOIBI PELIEHUS IETBIX U IPOOHO-PAllMOHATILHBIX
14 ARLP t APODHO-patt 1 25.09.2023

YpaBHEHUH U HEPABEHCTB




MHoro4ieHsl OT OJHON EpeMEHHOM. [eeHrne MHOTOYJIeHa Ha

15 26.09.2023
MHOTOWIEH ¢ ocTaTkoM. TeopeMa besy

16 MHorouensl ¢ 1ensiMu ko3 durnnenramu. Teopema Bueta 27.09.2023

17 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 29.09.2023

18 Pemenue cucreM JTUHEHHBIX YpaBHECHUIH 02.10.2023
Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaenuTeis

19 MaTpUIIBl 2X2, €r0 TEOMETPHUECKUI CMBICT U CBOWCTBA; 03.10.2023
BBIYMCIIEHHE €0 3HAUCHUS
OmnpenenuTens MaTPUIBI 2X2, ero FeOMETPHYECKUNA CMBICH U

20 et putt P 04.10.2023
CBOCTBA; BEIYMCIEHNUE €0 3HAYSHUS
IIpuMeHeHne onpeneIuTeNs I PEMIEHUS CUCTEMBI TUHEWHBIX

21 P e Otped P 06.10.2023
ypaBHCHUI
Pemenne nmpukiiagaelX 3a1a4 ¢ IIOMOIIBIO CUCTEMBI JIMHEHHBIX

22 npHicial A - 09.10.2023
YpaBHCHHIA
Pemrenne npukiagHelX 3a4a4 ¢ IOMOIIBIO CUCTEMBI IMHEHHBIX

23 PR g - 10.10.2023
YpaBHCHHIA
KonrponsHag pabora: "PanmonanbHble ypaBHEHUS U HEPABEHCTBA.

24 P pe HHOHAIBHBIE YD P 11.10.2023
CucremMbl TMHEHHBIX YpaBHEHUN
DyHKIMA, CIIOCOOBI 3aJaHUS KupH. B3auMHO oOpaTHBIE

25 YHER AGHHS QYHKL P 13.10.2023
¢bynxun. Komnosunus pyHknuit
I'paduk KIUHU. DIIEMEHTApHEIE IPe00pa3oBaHusa rpahuKoB

g6 L PadHK QymKu PHBIC TPEODP pad 16.10.2023
byHKIUH
O0J1acTh ONPENEIIEHNS U MHOKECTBO 3HaYeHu ¢yHKun. Hymu

27 pelt ymizm. Hy 17.10.2023
¢dbysakun. [IpoMexyTKH 3HAK MTOCTOSHCTBA
YETHbIE U HEUETHDIE kuuu. [lepuoanueckue KI[WN.

28 PyHru PHOA DA 18.10.2023
[TpoMexyTKH MOHOTOHHOCTH ()YHKITUH
MaxkcuMyMbI 1 MUHUMYMBI G yHKIIMK. Hanbolbiee u

29 y yMbl QyHicH 20.10.2023
HauMeEHbIIIee 3HaUYeHNEe PYHKIIUU HA TIPOMEXKYTKE

30 Jluneiinas, kBaapaTUyHas U ApOOHO-TMHEWHAs PYHKITUU 23.10.2023
DeMEeHTapHOE UCCIEIOBAHUE U TTIOCTPOECHUE IPadUKOB ITUX

31 P A P pad 24.10.2023

byHKIMIA




DneMeHTapHOe UCCIIEIOBaHNE U MTOCTPOCHUE TPaUKOB ITHX

32 . 25.10.2023
byHKIMHA

33 CreleHs ¢ 1eabsIM ITokaszareneMm. buaom Herorona 27.10.2023

34 Crenens ¢ 1enbIM nokasareneM. bunom HeroTona 08.11.2023

35 CTeiIeHHaﬂ (byHKIUS ¢ HATYpaJbHBIM | LIENBIM MoKa3aTeneM. E 10.11.2023
CBOWCTBA U TpaduK

36 KOHTpO'J'IBHaSI pabora: "Crenennas ¢ynkuus. E€ cBoiicTBa u 13.11.2023
rpadux

37 ApudmeTnueckuii KOpeHb HaTypalbHON CTETIEHH U €r0 CBOWCTBA 14.11.2023

38 ApudmeTraecknii KOPSHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA 15.11.2023

39 [IpeoOpa3oBaHus YMCIOBBIX BHIPAKCHUMN, COICPIKAIINX CTEIICHUA U 17.11.2023
KOPHH

40 [IpeoOpa3oBaHus YMCIIOBBIX BBIPAXKCHUMN, COICPIKAIINX CTEIICHU U 20.11.2023
KOpHHU

41 [TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM, CONCPIKANTUX CTETICHH 91.11.2023
KOPHH

42 UppatmonansHele ypaBHeHPIiI. OCHOBHBIE METOBI PEIICHUS 99 11.2023
UPPAIMOHATILHBIX YPaBHESHUI

43 UppatmonansHele ypaBHeHI/IiI. OcCHOBHBIE METOIBI PELICHUS 94.11.2023
UppalMOHATIBHBIX YpaBHEHUI

44 WpparnmonansHbIe ypaBHeHI/IiI. OCHOBHBIE METOIBI PEIICHUS 97 11.2023
HPPAIMOHATILHBIX YpaBHEHUH

45 PaBHocnm:HLIe MePEXO0/Ibl B PEIICHUN UPPAITMOHATEHBIX 98.11.2023
YpaBHCHHIA

46 PaBHocnm:HLIe MePEXO0/Ibl B PEIICHUN UPPAITMOHATTEHBIX 99.11.2023
ypaBHEHUI

47 PaBHOCI/IJ'II:HI)Ie MEPEXO0/Ibl B PEIICHUN UPPAITIOHATLHBIX 01.12.2023
YpaBHCHHIA

48 PaBHOCI/IJII:HLIe MePEXO0/Ibl B PEIICHUN UPPAITMOHATEHBIX 04.12.2023
ypaBHEHHH

49 CaoiicTBa 1 rpaduk KOpHS N-0if CTeNeHn KaK (GyHKIUU 0OpaTHOM 05.12.2023




CTCIICHU C HAaTypPaJIbHBIM ITOKA3aTCIEM

CBoiicTBa 1 rpaduk KOpHS N-0if CTENEeHN KaK (yHKIUU 0OpaTHOH

50 1 06.12.2023
CTEIEeHU C HATYpaJIbHbIM I1OKa3aTelieM
51 Konrponsnas pabdora: "CpoiicTBa 1 rpaduk KOpHs N-0il CTENEeHH. 1 08.12.2023
WppanmonansHble ypaBHeHUA"
52 CreneHsb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1 11.12.2023
53 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1 12.12.2023
54 CrteneHb ¢ pallMOHAIBHBIM TTOKa3aTeeM U €€ CBOMCTBA 1 13.12.2023
55 [TokazarenpHas pyHKIHS, €€ CBOWCTBA U TpaduK 1 15.12.2023
56 Hcnonb3oBanue rpaduka QyHKUINU I pelIeHUs] ypaBHEHUN 1 18.12.2023
57 Hcnons3oBanue rpaduka QyHKINN AT PEIICHUST YPaBHESHUI 1 19.12.2023
58 IToka3zarenbHble ypaBHeHI/IiI. OCHOBHBIE METO/IbI PELLICHUS 1 20.12.2023
MOKa3aTeIbHBIX YPaBHEHUN
59 IToka3zaTenbHble ypaBHeHI/IiI. OCHOBHBIE METO/Ibl PELLICHUS 1 99 12 2023
MoKa3aTeIbHbIX YpaBHEHUN
60 ITokaszaTenbHbIe ypaBHeHI/IfI. OcCHOBHBIE METOIbI PELLICHUS 1 9512 2023
MOKa3aTeIbHBIX YPaBHEHUN
61 KOHTpOJ‘ILH"a}I pabora: "[lokazatenbHast QyHkius. [TokasarenbHbie 1 96.12.2023
YpaBHEHHS
62 Jlorapudm uucna. CoiicTBa jJorapudpma 1 27.12.2023
63 Jlorapudwm gucia. CpoiicTa iorapupma 1 29.12.2023
64 Jlorapudm uucna. CoiicTa jorapugpma 1 10.01.2024
65 JlecsiTuuHbIe U HATYpaJibHbIE TOTapUPMBbI 1 12.01.2024
66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMbI 1 15.01.2024
67 [IpeobOpazoBanme BeIpaXeHU, COIEPKAIINX JTOTaPHUPMBbI 1 16.01.2024
68 IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKAIIMX JIOTApU(MBI 1 17.01.2024
69 [IpeoOpazoBaHue BBIpAXKEHUH, COTEPIKANIUX JTOTAPHPMBI 1 19.01.2024
70 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1 22.01.2024
71 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U Tpaduk 1 23.01.2024
72 Hcnonb3oBanue rpaduka GyHKIMK IS pELIeHUs] ypaBHEHUH 1 24.01.2024




73 Hcnons3zoBanne rpaduka GyHKIUN 1)1 pEIICHUST YPAaBHCHU I 1 26.01.2024
74 Jlorapudpmuueckue ypaBHeHI/IiI. OCHOBHBIE METO/BI PELICHUS 1 99.01.2024
Jorapu(pMUUECKUX ypaBHEHUN
75 Jlorapudpmuueckue ypaBHeHI/IiI. OCHOBHBIE METO/BI PELICHUS 1 30.01.2024
norapuMUYECKUX ypaBHEHUI
JI .
76 orapupmMuUecKue ypaBHeHI/If[ OCHOBHBIE METO/1bl PELLICHUS 1 31.01.2024
Jorapu(pMUUECKUX ypaBHEHUN
P
77 aBHOCI/IJII:HLIe MEPEeXObl B PEIICHUH JOTapHU(PMUUECKIX 1 02.02.2024
ypaBHEHUH
P
78 aBHOCI/IJII:HBIG NIepeXO0/Ibl B PEIICHUHN JIOTaPH(PMHUYECKIX 1 05.02.2024
ypaBHEHHH
K " .
79 OHTpoJIbHas padora: "Jlorapupmudeckas GyHKIIHSL 1 06.02.2024
Jlorapudmuueckue ypaBHeHus"
80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTaHT€HC YHCIIOBOTO apTyMEHTa 1 07.02.2024
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO apryMeHTa 1 09.02.2024
82 ApKCUHYC, apKKOCHHYC ¥ apKTaHTCHC YUCIIOBOTO apryMeHTa 1 12.02.2024
83 ApKcuHYC, apKKOCHHYC M apKTaHI'€HC YUCIIOBOI'O apryMeHTa 1 13.02.2024
84 Tpuronomerpuveckas Opr)KH(jCTI:, oTpenienieHne 1 14.02.2024
TPUTOHOMETPHUECKUX (PYHKIIUH YHCIOBOTO apryMeHTa
T
85 PUTOHOMETpUYECKas Opr)KH(jCTI:, oTpenieNieHne 1 16.02.2024
TPUTOHOMETPHUECKUX (DYHKIIMN YHUCIOBOTO apryMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 19.02.2024
87 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1 20.02.2024
88 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 21.02.2024
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 23.02.2024
90 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1 26.02.2024
91 [IpeoOpazoBanye TPUTOHOMETPUIECKUX BBIPAKECHUM 1 27.02.2024
92 [IpeobOpazoBanye TPUTOHOMETPUICCKUX BBIPAKECHUM 1 28.02.2024
93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUN 1 01.03.2024
94 Pemenue TpuroHoMeTprUYEeCKUX ypaBHEHUM 1 04.03.2024




95 Pemenue TpuroHoMeTprUYeCcKUX ypaBHEHUN 1 05.03.2024
96 Pemenue TpUroHOMETpUUECKUX ypaBHEHUI 1 06.03.2024
97 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1 08.03.2024
98 Pemenue TpUroHOMETpUUECKUX ypaBHEHUI 1 11.03.2024
99 Pemenue TpUroHOMETpUUECKUX ypaBHEHUIN 1 12.03.2024
100  Pemenue TpUrOHOMETPUUYECKUX YpaBHEHUH 1 13.03.2024
101 Konrponsnas pabora: "TpI/II‘OHON'I'eTpI/I‘IeCKI/Ie BBIPAKECHUS U 1 15.03.2024
TPUTOHOMETPHUYECKUE YPABHEHHS
102 ITocnenoBarenbHOCTH, (il'[OCO6BI 3aJJaHUs [I0CJIEI0BATEILHOCTEH. 1 18.03.2024
Metoa MaTeMaTU4eCKOM HHIAYKIUU
103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE NIOCIIEI0BATENBHOCTH. IcTOpus 1 10.03.2024
aHaIn3a 0ECKOHEYHO MaJlbIX
104  Apudmerndeckas mporpeccus 1 20.03.2024
105 TI'eomerpuueckas mporpeccus 1 22.03.2024
106  BbeckoHe4yHO yOBIBarOIIasi TeOMETPUIECKAS IIPOTPECCHS 1 03.04.2024
107  Cymma OeckoHEYHO yOBIBAIOIIEH T€OMETPUUECKON IPOTpecCcuu 1 05.04.2024
108 JIMHEeWHBIN 1 KCITOHEHIMaNbHBIN pocT. Uucno e. opmyia 1 08.04.2024
CIIO’KHBIX TIPOLIEHTOB
109 JInHEeNHBIN U SKCIIOHEHIMaNbHBIN pocT. Uucino e. opmyia 1 09.04.2024
CJIO’KHBIX TPOLIEHTOB
110 Vcrnonb30BaHue MPOrpeccHt ISl PELICHUs peaIbHBIX 3a/1a4 1 10.04.2024
MIPUKIIQJHOTO XapakTepa
111  KoutponbHas paborta: "[locrnenoBarenbHocTH U porpeccuu” 1 12.04.2024
112 HemnpepsiBHbIE (YHKIIMK U UX CBOHCTBA 1 15.04.2024
113 Touka pa3psiBa. ACUMITOTHI TPAdUKOB (PYHKITHIA 1 16.04.2024
114  CaoiicTBa QPyHKIMI HENPEPHIBHBIX HA OTPE3KE 1 17.04.2024
115  CsaoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3KE 1 19.04.2024
116  MeToa MHTEPBAJIOB ISl PEIICHUS HEPABCHCTB 1 22.04.2024
117  MeTox MHTEPBAJIOB /IS PEIICHHUS HEPABEHCTB 1 23.04.2024
118 Meroa UHTEPBAJIOB ISl PEIICHUSI HEPABCHCTB 1 24.04.2024




[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIMH JIJIST PEIICHHS

119 1 26.04.2024
3aa4y

120 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITUI JJIs1 PEIICHHS 1 99.04.2024
3aa4y

121  TIlepBas u BTOpasi MpOU3BOAHbIC (DYHKIHH 1 30.04.2024

122 Omnpenenenve, TeOMETPUUYSCKUN CMBICI MPOU3BOTHON 1 01.05.2024

123 Ompenenenue, HGU3NYECKHU CMBICIT TPOU3BOIHOM 1 03.05.2024

124  VYpaBHeHue kacarenbHOU K rpaduky GyHKIUU 1 06.05.2024

125  VYpaBHeHme KacaTenbHOU K rpaduKy QYHKIIUU 1 07.05.2024

126  IIpousBojHBIE ANEMEHTAPHBIX (PYHKIIUN 1 08.05.2024

127  Tlpow3BOIHBIEC dTI€MEHTAPHBIX (PYHKITHIA 1 10.05.2024

128 HponsB(iz[Ha;I CYMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU 1 13.05.2024
byHKIUH

129 HponsB(iz[Ha;I CYMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU 1 14.05.2024
byHKIUH

130 HpomB(z)lHasi CYMMBI, TIPOU3BEIEHUS, YACTHOTO U KOMITO3UIIHU 1 15.05.2024
byHKIMIA

131  KoutponbHas pabota: "IIpousBogHas” 1 1 17.05.2024

132 TloTopenue, 0600mEeHNE, cCHCTEMaTH3aNusl 3HaHui: "Y paBHeHUS" 1 20.05.2024

133 Hroroast KOHTpoOJIbHAs paboTa 1 21.05.2024

134  Hrorosast KOHTpOJIbHAs paboTa 1 22.05.2024

135 TIloBTopenue, 006001IEeHNE, cHcTeMaTH3aus 3HaHni: "D yHKIIN" 1 24.05.2024

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 135 10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuein
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO

«I/I3,[[aT€J'ILCTBO ((HpOCBeHleHI/IG»

METOIUYECKUE MATEPHUAJIBI VIS YUUTEJIA
AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10 knacc. YriayOneHHbIH
ypoBeHb. Metoauueckoe nocooue (E.B. bytiko, A.I'. Mep3insk, B.b. [Tononckui,

M.C. Axup)

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://resh.edu.ru

https://skysmart.ru

https://www.yaklass.ru
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