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HOSACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «AmnredOpa W Hadalla MaTEMAaTHYECKOIO
aHanm3a» 0a3oBoro ypoBHs misi oOydarommuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe DesepaabHOrO TOCYJApPCTBEHHOTO 00pa30BATEIBHOTO CTaHAApTa CPEIHEro
obmero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUIA,
NPEIbIBISIEMBIX K MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIIUN POCCHUHUCKOTO
oOpazoBanus. Peanusanus mnporpamMmbl 00€CTIEUYUBACT OBJAJCHUE KIIIOYEBBIMU
KOMITCTCHIIMSIMH, COCTaBIISIOIIMMH OCHOBY IS CAMOPAa3BUTHS W HEMPEPHIBHOTO
o0pa3oBaHusl, IEJOCTHOCTh OOIIEKYJIBTYPHOIO, JIMYHOCTHOTO M ITO3HABATEIILHOTO
Pa3BUTHS JIMYHOCTH O0yUYarOIINXCA.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Aunrebpa u Hadama MaTeMaTHUYECKOrO aHAINW3a» SIBJSIETCS OJHHUM M3
HanOoJiee 3HAYMMBIX B IPOrpaMMe CTapllei IIKOJIbI, IOCKOJIbKY, C OAHOW CTOPOHBI,
OH 00ecreynBacT HMHCTPYMEHTAlbHYIO 0a3y [UIsi M3y4eHHUS BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JOTMYECKOEe U abCTPaKTHOE
MBIIIJICHAE YYalllUXCs Ha ypOBHE, HEOOXOAMMOM i OCBOCHHS KypCOB
nH(pOpMaTUKH, 00IIECTBO3HAHMS, UICTOPUH, CIIOBECHOCTU. B pamkax gaHHOro Kypca
ydamiiecs: OBJIAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
hopMyJIHpyeT CBOU JTIOCTHKEHUSI B MaTeMaTHIECKOU popMme.

Kypc anreOpsl 1 Hauan MaTeMaTHYECKOrO aHalIM3a 3aKJaJblBa€T OCHOBY JUIS
YCTICTITHOTO OBIAJCHUS 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTHH, TOHUMAaHHUsI OCHOBHBIX
TEHJCHIIMIA SKOHOMHKH M OOIIECTBEHHOH >XWU3HH, IMO3BOJSIET OPUEHTUPOBATHCSA B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BATh
UX B MOBCEIHEBHOW *KHU3HU. B TOXe BpeMst oBlajeHne abCTPaKTHBIMU U JIOTHYECKU
CTPOTMMU MAaT€MaTUYECKUMH KOHCTPYKLUHSMU pa3BUBAaCT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTh  YTBEPXKACHHS, HCIIOJIb30BAThH
000011IeHNEe W KOHKPETH3alMI0, a0CTparupoBaHUE U AHAJIOTHIO, (POPMHUPYET
KpeaTUBHOE M KpPUTHYECKOE MblluieHHe. B Xxoze u3ydenus anreOpbl UM Hayal
MaTEMaTHYECKOr0 aHajiu3a B CTapllied IIKOJE ydalluecsl MOJIy4yaioT HOBBIA OIBIT
pelIeHrsT TPHUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO TOCTPOSHUS MaTeMaTUYECKUX
MOJIEJIe peabHbIX CUTYAlU U HHTEPIIPETALMU ITOJYYEHHbIX PEIICHUN, 3HAKOMSTCS
C IpUMEPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U B UCKYCCTBE,
C BBIJAIOLIMMHUCS MATEMAaTHYECKUMH OTKPBITUSMU U UX aBTOPaAMHU.

Kypc oOnamaer 3HauMTENbHBIM BOCHUTATENBHBIM MOTEHLUAIOM, KOTOPBIH
peayin3yeTcsi Kak uepe3 ydeOHbId Marepuall, CHOCOOCTBYIOUIMI (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUS, TaK M uepe3 cHeuuuky ydeOHOW JesITeNbHOCTH,



TpeOyrolel caMOCTOSTEIbHOCTH, aKKYPATHOCTHU, MPOJIOJKUTEILHON KOHIEHTPAIH
BHUMAaHHUs U OTBETCTBEHHOCTH 34 ITOJIYYEHHBIA PE3YyJIbTaT.

B ocnoBe Meronuku oOydeHus anreOpe M HadajlaM MaTEMaTHYECKOTO aHalln3a
JICKUT N€ATEIbHOCTHBIA MPUHIUIT OOyUYECHHUS.

CtpykTypa Kypca «Anredpa ¥ Hayajla MaTeMaTUYECKOrOo aHajin3a» BKIIOYAET
CIEAYIOIINE COAEpKATEIbHO-METOANYECKHE JUHUU: «YUucaa ©  BBIYUCICHUSY,
«DyHKIIMU U TpapuKny, «YpaBHEHHUs U HepaBeHCTBa», «Hauama mMaTemaTHueckoro
aHanu3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKUE
JUHUM U3Y4YalOTCsl Ha MPOTSHKEHUM JBYX JIET OOy4YeHMsT B CTaplied IIKoJe,
€CTECTBEHHO JOIOJIHAA APYT Ipyra U IOCTEIEHHO HAChIIAsCh HOBBIMU TEMAMH M
paznenamu. JlaHHBIN KypcC SIBJSI€TCS HMHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSET B ceOe
CoJlepKaHUE HECKOJIbKMX MAaTeMaTUYeCKHX IUCLUMIUIMH: anredpa, TPUrOHOMETPUS,
MATEMATUYECKUN aHAJIN3, TEOpUs MHOXKECTB W np. [lo Mepe Toro kak ydamuecs
OBJIAZICBAIOT BCE Oojiee IIMPOKMM MaTEeMaTHMYECKUM  amnmapaToM, Yy HHUX
NOCJIEAOBATEIbHO  (OPMUPYETCSI U COBEPILIECHCTBYETCS  yYMEHHUE  CTPOUTH
MAaTeMaTUYECKYIO MOJIENIb PEANbHOM CUTYallMH, MPUMEHATh 3HAHUS, MOJYYCHHBIE B
Kypce «Anredpa ¥ Hayaja MaTeMaTHUYeCKOro aHallu3ay, Uil  PElIeHUs
CaMOCTOSITENIbHO  CHOPMYIMPOBAHHOW  MaTeMaTHMYECKOM  3aJayd, a  3aTeM
MHTEPIPETUPOBATH ITOJyYECHHBIN PE3yJIbTaT.

ConepxarenpHo-MeTOAMYECKas JMHUS «YHca W BBIYMCIICHHS 3aBEPIIACT
(opMHpOBaHHE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTENIBHBIX UYUCEI, KOTOpPOE ObLIO
HayaTo B OCHOBHOW mikojie. B crapmieil mikojie 0co0oe BHUMaHUE YACISIETCS
(GOpMUPOBAHUIO TPOYHBIX BBIUMCIUTEIBHBIX HAaBBIKOB, BKIIOYAIOMIUX B ce0s
HCIOJIb30BaHUE pPAa3IMYHBIX (OpM 3amucH JEHCTBUTENBHOIO 4YHCIA, YMEHHE
PAalMOHAIIBHO BBINOJHATH JIEWCTBUSA C HUMH, [J€JaTh MPUKUAKY, OIICHUBATh
pesynbrar. OOydaromyecss MOJYy4YalOT HABBIKM NPUOTMKEHHBIX BbIYUCICHUH,
BBITIOJTHEHUS JIEUCTBUM C 4YHCIaMH, 3aldCaHHBIMH B CTaHIapTHOM Gdopme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIunna «YpaBHEHMS M HEPABEHCTBA» peaau3yeTcs Ha IPOTSIKEHUU BCEro
oOydyeHHs] B cCTapuiedl MIKOJe, MOCKOJIbKY B KaXIOM pasliele NporpamMmbl
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOUIMX 3adad. OOyuarommecss OBJIAJEBaIOT
pPa3JIMYHBIMA  METOJAMU DPEIICHUS LENbIX, PALNUMOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKa3aTeIbHbBIX, JOTAPU(PMHUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB
u ux cucrteM. [lonydyeHHble yMEHHsI UCHOJB3YIOTCS MPU UCCIENOBAaHUU (PyHKUIUN C
NOMOIIBIO MPOW3BOAHOM, PEIICHUU MPUKIAIHBIX 33la4 W 3a/a4d HAa HaXOXKJICHHE
HAauOOJBIINX U HAMMEHBIINX 3HaYeHUW (yHKUMU. JlaHHAs copepaTesbHas JTUHUS
BKJIIOYAET B ce0sl Takke (OPMUPOBAHNE YMEHHUM BBIMIOJIHATH PacuéThl Mo (Gpopmysam,
npeoOpa3oBaHus LENbIX, PAIIMOHANBHBIX, UPPAIMOHATIBHBIX U TPUTOHOMETPHUUECKHUX
BBIPAKEHUM, a TAKXKE BBIPAXKEHUH, COJEpKAIIMX cTeneHu u jJorapudmel. braromaps



M3YUYEHUIO alireOpanveckoro Marepuajga IPOUCXOJHUT JalbHEHIee pa3BUTHE
AITOPUTMHYECKOTO U aOCTPAKTHOTO MBIIIUICHHS Y9aImuxcs, (OPMHUPYIOTCS HABBIKA
JIEAYKTUBHBIX PacCyKIEHUH, pabOThl ¢ CHUMBOJBHBIMU (hOpMaMH, TPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHJIE PaBEHCTB M HEpaBEHCTB. Auredpa
npemiaraet  3(PpQGEeKTUBHBIE HMHCTPYMEHTBI [IJII  PEIICHUS MPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3aJlay, HarJISHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
S3bIKAa HAYKH.

ConepxarenpbHo-MeToANYeCKast JuHUS «DyHKIIMK U Tpadukmw» TECHO
MEpEIIETaeTCsl ¢ IPYTUMU JIMHUSIMU Kypca, MTOCKOJbKY B KAKOM-TO CMBICIIE 3aaET
MOCJIEA0BATEIbHOCTh M3YYEHHsI MaTepuana. M3yueHue CTEeNneHHOM, NMOKa3aTelbHOM,
norapu(pMUYECKO W TPUTOHOMETPUYECKHX (YHKIMIA, UX CBOMCTB M TpaduKOB,
WCIIONb30BaHue (YHKIUMN JI1 pelIeHusl 3ajad U3 APYruX Y4eOHBIX MPEAMETOB U
peanbHOM KU3HM TECHO CBS3aHO KakK € MaTeMaTHYeCKUM aHaJIu30M, Tak U C
pelieHrueM ypaBHEHH U HepaBeHCTB. [Ipu sToM Oosibllioe BHUMaHUE YACHSETCS
(hOpMHUPOBAHUIO YMEHUS BhIpaXaTh (POpMYyJaMHU 3aBUCHUMOCTH MEX]Y pPa3TUYHBIMH
BEJIMUMHAMHU, UCCJIE0BAaTh MOJydeHHbIe (DYHKIIUU, CTPOUTh UX rpaduku. Matepuan
ATOM COAEPKATENbHOM JIMHUM HAlEJeH Ha pa3BUTUE YMEHUM M HABBIKOB,
MO3BOJISIONINX BBIPAKATh 3aBUCHMOCTH MEX]y BEITUYMHAMHU B Pa3IUYHON (dopme:
aHAJUTUYECKOM, TpauyuecKoi U clioBecHOM. Ero m3ydenue crnocoOCTByeT pa3BUTHIO
AITOPUTMHUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHHI0O W KOHKPETH3allHH,
WCMOJIb30BAaHUIO AHAJIOTUH.

ConepxartenvHas nuHus «Hadanma MaremaTuyeckoro aHanu3a» TO3BOJISET
CYIIECTBEHHO PACIHIMPUTh KPYr KaKk MaTeMaTHMYE€CKMX, TaK M NPUKIAJAHBIX 3ajad,
JOCTYITHBIX OOYYAIOIIMMCS, Y KOTOPBIX TMOSBIISIETCS BO3MOXKHOCTH MCCIIEJIOBATh U
cTpouTh rpaduku GyHKIUN, ONPEesaTh UX HAaUOOJIbIINE U HAUMEHBIIINE 3HAYCHUSI,
BBIYUCIIATh IUIOMAAM Guryp U oO0BEMBI Tel, HaXOIUTh CKOPOCTH U YCKOPEHUS
nporieccoB. JlaHHas coaepxkaTeiabHas JIMHHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIENIEd peajbHbIX CHUTYyallui, HaXOXJICHHS
HaWJIy4YIlIer0 PEIIeHUsI B MPUKIAAHBIX, B TOM YHUCIE COLUAIbHO-3KOHOMHYECKUX,
3ajla4ax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaliu3a CIIO0COOCTBYET
Pa3BUTHUIO a0CTPaKTHOTO, (HOPMAJILHO-JIOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS,
(hOpMHUPOBAHUIO YMEHUHN Pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHUKH B HayKe,
TexHUKe u wuckycctBe. OOydaronuecs y3HAIOT O BBIJAIONIUXCS PE3yJIbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTHSI MATEMATHKU KaK HAyKH, U UX aBTOpaX.

ConepxartenpHO-MeTOAMYECKass JUHHUS «MHOXECTBa U JIOTMKa» B OCHOBHOM
MOCBSIIIIEHA ~ 3JIEMEHTaM  TEOPUM  MHOXECTB.  [€OpEeTHMKO-MHOKECTBEHHbIC
MPEJCTABIICHHUS] MPOHU3BIBAIOT BECh KypC HIKOJbHOW MaTEMAaTHUKU M Mpeiarator
HanOoJiee YHUBEPCATbHBIN SI3bIK, OOBETUHSIONMINNA BCE pa3/ielibl MAaTEMATUKH U €€
NPUIIOKEHUM, OHM CBSI3bIBAIOT PA3HbIE MATEMATHUYECKWE IUCIUIUIMHBI B €IUHOE



nenoe. [loaTomMy BaKHO HaTh BO3MOXKHOCThH IIKOJIBHUKY IIOHMMaTb TEOPETHUKO-
MHOYXECTBEHHBII A3bIK COBPEMEHHOM MAaTEMaTUKH U MCHOJb30BaThb €ro IS
BBIPA)KEHHSI CBOMX MBICIIEH.

B kypce «Anrebpa 1 Hayajga MaTeMaTUYECKOTO aHAIIM3a» MPUCYTCTBYIOT TAKKe
OCHOBBl MAaTE€MaTUYECKOr0 MOJEIUPOBAHUSA, KOTOpPbIE MpPHU3BaHbI C(HOPMHUPOBATH
HABBIKU MTOCTPOCHUS MOJEIEH PEabHbIX CUTYAIMH, UCCIECAOBAHUS ITUX MOJENIEHN C
MOMOIIBIO ammapata anreOppl W MaTEMaTHMYECKOTO aHalli3a W UHTEepIpeTaluu
MOJIyYeHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETEHbl B KaXIbIH M3 Pa3fesioB
IIPOrpamMMBl, ITOCKOJIBKY BECh MaTepHall Kypca IIMPOKO MCHOJIB3YETCs JUIS PELICHUS
NpUKIAAHBIX 3a1ad. [Ipym peleHnrn peasbHBIX NPAKTUYECKUX 3a7ad  ydalluecs
pPa3BUBAIOT HaAO0JI01ATENbHOCTD, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, HMCHOJIB30BATh AHAJIOTHIO, 0000MATh W KOHKPETU3UPOBATH
npobiemy. /learenbHoCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX 33724
OpraHM3yeTcsi B TMpOIlecCe M3y4yeHUs BCEX TeM Kypca «Anredpa U Hayaia
MaTe€MaTHYECKOIO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM miaHe Ha U3ydeHUE Kypca aareOpbl U Hayal MaTeMaTUYECKOro aHalin3a
Ha 0a30BOM ypOBHE OTBOAMTCS 2 4aca B Hezento B 10 kiacce u 3 yaca B HENEIIO B
11 knacce, Bcero 3a aBa roga ooyuenus — 170 dacos.

COILEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC

Yucna v BBIYUCICHUA

Paunonansupie uynciaa. OOBIKHOBEHHbIE W ACCATUYHBIC JPOOH, MPOLEHTHI,
OeCKOHEUYHbIE  MepUuoaUYecKHue  JpoOu.  ApupMeTHUecCKHe  omepamuul ¢
paloHaIbHBIMU YHUCIIaMHU, MpeoOpa3oBaHUsl YUCIOBBIX BbIpakeHUU. [Ipumenenue
IpoOell W TMPOLIEHTOB ISl PEIICHMs] MPUKIATHBIX 3aad W3 Pa3IM4YHbIX OTpacien
3HAHWUM U PeaJbHOU KU3HMU.

HenictBurenpHble  4yucia. PanuonanpHble W UPPALMOHAIBHBIE  YHCIIA.
ApudmeTnueckre Omnepauud ¢ JeHCTBUTENbHBIMU uHciamMu. [lpuGmmxEHnble
BBIYMCIICHNS], IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHNN.

Crenens ¢ 1enbiM nokaszareneM. CtanaapTHas popMa 3arucu AeUCTBUTEIBLHOTO
yuciaa. Vcnonp3oBanue noaxondmeil (GopMbl 3alMCHU JEHCTBUTENBHBIX YHUCEN IJIs
pelIeHNs PAKTUYECKUX 3a7a4 U IPEICTaBICHNs TaHHBIX.



ApudmeTnueckuii  KOpeHb  HATypallbHOW  CTEICHH. HeuctBus ¢
apu(pMeTHYECKUMU KOPHAMHU HATYPaJIbHOMN CTETICHHU.

CHHYyC, KOCMHYC M TaHI€HC YHCIIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbBIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHUM. OcHOBHbBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelieHne HepaBeHCTBAa. Meron
MHTEPBAJIOB.

Pemenue nuensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHHUIO MAaTEMaTUYECKUX 3a/1ad U
3a]1a4 U3 pazIM4HbIX 00JacTe HayKu U peanbHOM KU3HH.

DOyHKUMU ¥ TpaGuKHn

OyHKMsA, cnocoObl 3ananus QyHkuuu. I'papuk Gynkuu. Bzaumuo oOpaTHbie
GyHKIMH.

OO6macth ompeneneHuss U MHOXKECTBO 3HadeHUi (ynknuu. Hymu dyHKuu.
[TpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CrenenHast QpyHKUMs C HaTypaldbHBIM M LETbIM Moka3ateiem. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTEINEHHU.

TpuronoMmerpruueckass OKPYKHOCTb, ONPEACIICHUE  TPUTOHOMETPUYECKHUX
(GyHKIUI YMCIOBOTO apryMeHTa.

Hayaja MmaTeMaTH4ecKoOro aHajamnsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHUsl MOCTeA0BaTeIbHOCTEH. MOHOTOHHBIE
MTOCJIEA0BATENBHOCTH.

ApudmeTrrueckas M reomeTpuyeckas mporpeccuu. beckoHeuHo yObIBaroias
reoMmerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. VCHOJIb30BaHWE MNPOrPECCUU  AJIS
pEeLIEHNs peallbHbIX 3a]1a4d MPUKIIATHOTO XapaKTepa.

MHoKecTBa H JIOTMKA

MHoOXecTBO, omepanuu Haja MHoxkecTBamHu. [luarpammbl Oiinepa—BenHa.
IIpruMeHeHne TEOPETUKO-MHOXKECTBEHHOIO anmapara i OINHWCAaHUus PEAIbHBIX
IPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KJTACC



Yuciaa 1 BBIYUCTCHUSA

Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENIEHHU.

Jlorapugm ymcina. JlecaTudHbIE U HATypaIbHbIE JOrapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHU, COEPIKALUX JTOTapUPMBI.

[IpeoOpazoBaHue BBIpAXKEHUH, COAEPKAIIUX CTENEHH C PalUOHAIbHBIM
ITOKA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasarenbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

CucreMbl NMHENHBIX YpaBHEHUM. PelleHne NpuKIagHbIX 3a4a4 C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHHM.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpruMeHeHne ypaBHEHUHN, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX
3a/1a4 U 3a7a4 U3 PazInyHbIX 00JacTel HayKU U peaJIbHOM JKU3HHU.

DOyHKUMU ¥ TpaGuKHn

Oynkius. [lepuognueckue dyHkuuu. [IpoMexyTKn MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl U MuUHUMYMbl (QyHKIuU. HauOosbliee M HauMEHbIEe 3HAYCHHE
(GyHKIIMM Ha TPOMEKYTKE.

Tpuronomerpruueckue PyHKIIMU, UX CBOMCTBA U IPaPUKH.

[TokazaTenbHas u jorapudmuueckas GyHKUHUU, UX CBOMCTBA U rpaduKH.

Ucnons3oBanne rpadukoB GyHKIMNA JUIsl pElICHUS YPAaBHEHHM M JTUHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIME IS UCCIAETOBAHUS TPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEHICHUH 3a]ad U3 JPYTrux YyueOHBIX
MIPEAMETOB U PEATIbHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOI0 aHAIM3a

HenpepriBable GpyHKIIMN. MeTo1 MHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuyeckuii u GU3MIECKUN CMBICI TPOU3BOAHOM.

[IpousBoaHbie neMeHTapHbIX PyHKIMH. DOpMyYIbl HAXOXKICHUS TPOU3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIHIA.

[IpumeneHne MPOU3BOAHON K HCCIEJOBAHUIO (PYHKIMNA HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxneHne HanOOJBIIEr0 M HAUMEHBIIETO 3HA4YCeHUA (PYHKIHMHU Ha
OTpEe3Ke.

IIppuMeHeHrne NpPOM3BOJHOM JUIsl HAxXOXKIACHUS HAWIyYIIEero pEIICHHs B
MPUKIATHBIX 3a7a4ax, Ui OMpEAesIeHUs] CKOPOCTH MPOLecca, 3aIaHHOT0 (POopMyJIIoi
WK TpaUKOM.

ITepBooGpaznas. Tabnuiia mepBooOpa3HbBIX.



WuTerpai, ero reoMeTpUUECKUi U pU3HYecKuil CMbICI. Bbraucnenne nHTerpaia
no popmyne Herorona—JleitOnuna.

IHJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mnpeaMera «MaremaTuka» JIOJDKHO —OOecleyuBaTh
JTOCTUKEHUE HAa YPOBHE CpEIHEro o0IIero oOpa3oBaHUs CIAEAYIONIUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE  pE3yJNbTaThl OCBOCHHS IPOTPpaMMbl  Y4E€OHOTO MpeaMeTa
«MaremaTuka» XapaKTepUu3yHTCS:

I'pasxx1aHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUKU 00YUYaIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOr0 OOIIECTBa, MPEACTABICHUEM O MaTEMaTHISCKUX
OCHOBax (YHKIIMOHMPOBAHMUS  PA3JIUYHBIX CTPYKTYp, SBJICHUH, TpOLEIYP
IPpaXIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U MP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (YHKIHUSIMU U Ha3HAYCHUEM.

[TatprnoTyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUUCKON TPaKJIAHCKONH WJICHTHYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTE€MAaTHUKOB U POCCHUMCKOM MaTeMaTUYE€CKOM IIKOJIBI, K
WCIIOJB30BAHUIO ATUX JOCTH)KEHUMW B JPYrMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUSL:

OCO3HaHWEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo/a; chopMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHHWA, 3TUYECKOTO IOBEACHHUS, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTHKEHUIN HAYKU U JEATCIBbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWYUBOTO Oy IyIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MaTeMaTUYE€CKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aja4, PEIICHHUM, pacCYKIESHUM; BOCTIPUUMUYHNBOCTHIO K
MaTE€MaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB HCKYCCTBA.

DOU3NYECKOE BOCITUTAHHUE:

c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHSATh MaTEeMaTUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOro M 0e30macHOro oOpasa >KM3HH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THTaHHME, COATAHCUPOBAHHBIM PEKUM 3aHATHH WU



OTJIIbIXa, peryyisgpHas (undyeckas akKTUBHOCTb); (DU3UYECKOTO COBEPIICHCTBOBAHUA,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEILHOCTHIO.

TpynoBoe BociuTaHue:

TFOTOBHOCTBIO K TpPYAY, OCO3HAaHUEM IEHHOCTH TPYAOIIO0US; HUHTEPECOM K
paznuyHbIM chepaM MpoPecCUOHAIBHON ACSATENBHOCTH, CBA3aHHBIM C MaT€MAaTUKOU
U e IPUJIOKEHUSIMU, YMEHHEM COBEpIIIaTh OCO3HaHHBIN BBIOOpP OyayIieit mpodeccuu
Y pEau30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTUYeCKOMY OOpa30BaHMI0O M CamMOOOpa30BaHUIO Ha MPOTSIKEHUU BCEil
KU3HU; TOTOBHOCTHIO K AKTHUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKHX 3a7a4
MaTeMaTUYECKOW HAMPABIECHHOCTH.

DKOJOTUYECKOE BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTBHIO IKOJOTUUECKON KYyJIbTYpbl, TOHMUMAHUEM BIUSHUS
COIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOU
Cpelibl, 0OCO3HaHHEM TII00aTLHOTO XapaKTepa SKOJOTUYECKUX TTPOOIeM; OprueHTaluen
Ha TMPUMEHEHHWE MaTeMAaTHYeCKMX 3HAHUW IS pelieHus 3aaad B o0iactu
OKpY)Karolel cpepl, IUIAHUPOBAHUSI TMOCTYNKOB M OIIGHKM HMX BO3MOXHBIX
MOCJICICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

[{enHOCTH HAYYHOT'O MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM NMPAKTUKHU, TOHUMAHUEM MaTeMaTHYECKOM
HayKH Kak c(epbl 4eJIOBEUECKON JeATEebHOCTH, ITANOB €€ pa3BUTHUS U 3HAUUMOCTH
JUISl pa3BUTUSI LIUBUJIM3AIIMK; OBJIAJICHUEM SI3bIKOM MaTeMaTHUKU U MaTEeMaTU4eCKOM
KYJbTYpPOU KaK CPEJCTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISITH MPOEKTHYIO
1 HCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIC PEe3yNbTaThl OCBOCHHUS IPOTPaAMMBI y4eOHOTO TIpeaMeTa
«MaremaTuka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATbHBIMU PE2YIAMUSHBIMU OeUCTNEUIMU.

1) YHueepcanvhvie  no3nasamenvHble oeticmeus, obecneuusaiom
Gdopmuposarue 6a308bIX KOZHUMUBHBIX NPOYECcco8 obyuaowuxcs (oceoenue
Memooo8  NO3HAHUA  OKpyXCcamowezo  Mupa,  NpUMeHeHue  JI02UYeCKUX,
UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

bazoBbie nornueckue AEUCTBUS:

e BBIBJISITH M XapaKT€pPU30BaTh CYLIECTBEHHbIE MPHU3HAKK MaTeMaTHYECKUX

OOBEKTOB, TMOHATHM, OTHOIIEHHH MEXAYy TMOHATUIMH; (DOPMYIUPOBAThH
OompeneneHus]  TOHSATHUH;  YCTAHABIMBAaTh  CYIIECTBEHHBIM  IMPHU3HAK



Kjaccu(duKanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (QOPMYITUPOBaTH M  MPEoOPa3OBBIBATH  CYXKICHHUS:
yTBEPAUTENbHbIE W OTpUUATEIbHbIC, €IUHUYHBIE, YacTHbIE M OOIIuE;
YCIIOBHBIE;

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX; MpeJyiaraTb KpUTEpUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUHN;

JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

MIPOBOANTH CAMOCTOSITEIBHO JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHIM
(mpsiMble W OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOIHUTH
OpuUMephl W KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXXICHHUS W
BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHHs, BBHIOMpATh HauOolee MOAXOMAUIMH C y4ETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBbie nccineqoBaTenbCKue ICHUCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT I1O3HAHMS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHE, MpodIeMy,
yCTaHaBIMBAaTh  HWCKOMOE€ MW  JaHHOe,  (OpMHUpOBaThH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CAMOCTOSTEIHHO CIJIAHUPOBAHHBINA IKCIIEPUMEHT, HUCCIICIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYEeCKOTO OOBEeKTa, SBICHUS,
npoliecca, BBIABICHUIO 3aBHCUMOCTCH MEXIYy OOBEKTaMH, SBICHHUSIMH,
IpOIECCaMH;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHHUS W BBIBOJBI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOJEHUS, WCCICNOBAaHMs, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoIecca, a TaKXKE BBIIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

PaboTa ¢ uadopmarueii:

BBISBJIATH NCPUITUTH HH(DOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha
BOIIPOC | JIsl pEIICHUS 3a/1a4H;

BBIOMPATh MH(GOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTM3UPOBATb,
CHCTEMaTH3UPOBATh U MHTEPIPETHPOBATh MHPOPMALIHIO PA3JIMIHBIX BUIOB U
dbop™m mpeacTaBICHUS;

CTPYKTYpUPOBaTh WH(POPMAITUIO, TMPEACTABIATh €€ B pa3IuYHbIX (hopMax,
WLTFOCTPUPOBATH IPaUICCKH;



e OIICHUBATH HaJEKHOCTD uHbopmManuu 1o CaMOCTOATENLHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VuusepcanvHvlie  KOMMyHUKamueHwle  Oelicmeusi,  00ecneuusaom

CchOpMUPOBAHHOCHb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Ob6mienue:

e BOCIPUHUMATH U POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
[eJIMU OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS IO XOIy peHIeHUs
3aJ1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

e B XOJIe OOCYXXJIEHHsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOU TEMBlI,
MpoOJIEMBI, PEIIaeMON 3a/laui, BHICKA3bIBATh WJICH, HAICIICHHBIC HA TIOWCK
PEIICHUS; COTIOCTABIIATh CBOM CYXKIEHUS C CYKIACHUSAMHU IPYTUX YIaCTHUKOB
auanora, OOHApY)XMBAaTh PAa3IMUMe M CXOJCTBO TIO3UIMH; B KOPPEKTHOU
dbopme GopMyIUpoBaTH Pa3HOTIIACHUS, CBOU BO3PAKECHUS;

e TMPEJCTABJIATh PE3YJbTATHI PEIICHUS 337aul, SKCIIEPUMEHTA, UCCIIEI0BAHMUS,
MIPOEKTA; CAaMOCTOSATEILHO BRIOMPATh (POpMAT BHICTYIICHUS C YIETOM 3a1a4
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

e TIOHMMATh W HCIOJH30BaTh MPEUMYIECTBA KOMAHIHON W WHAUBUAYATHHOM
paboThl TIpH pelIeHUH YYeOHBIX 3aj7ad; MPUHUMATH II€JIb COBMECTHOMU
NEATEIBbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOH  PabOTHI,
pacmpeneniaTb BHABI pabOT, JOTOBapHWBAThCSA, OOCYXHaTh TWPOIECC U
pe3ynbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;

e yYacTBOBAaTh B IPYMIOBHIX (popmax paboThl (00CyxkAcHUS, OOMEH MHEHH,
«MO3TOBBIE IITYpPMBD» W HWHBIC); BBINIOJHITH CBOIO 4YacTh pPabOTBI |
KOOPJIMHUPOBATh CBOM JICHCTBHS C IPYTUMHU YWICHAMH KOMAaH]IbI; OIICHHBATh
KauyecTBO CBOCTO BKJIaga B  OOMMH TPOAYKT TO  KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YIaCTHHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvnole pezynsamuenvie Oeticmsus, obecneuusarom Gopmuposarue

CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUUHOCTIU.

Camoopranuzanusi:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUsI 3a/Ja4d, BHIOMpATh CIOCOO pEeIlIeHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOI HH(OpMALIHH.

CaMOKOHTPOJIb:

e BIAJETh HaBbIKAMHM  [O3HABaTEJIbHOM  pediiekcuM  Kak  OCO3HAHMS
COBEPIIIAEMBIX JEHCTBUNA W MBICTUTENBHBIX IMPOIECCOB, WX PE3YIhTATOB;
BIIAJIETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPoIlecca U pe3yabTaTa
pelieHns: MaTeMaTUYeCKOH 3a1auu;



e TMPEABUJCTH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYThH MPH PEIICHUM 337a4H,
BHOCHUTh KOPPEKTUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
TAHHBIX, HAWJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBHE pe3yJibTaTa IeJId U YCIOBUAM, OOBSICHATH
NPUYMHBI JOCTWXKEHUS WU HEAOCTHXKEHHUS Pe3ylbTaTOB JIESITEIIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa W Hayala MaTeMaTHICCKOTO aHAIM3a» Ha
YPOBHE CpeAHEro oOmero o0pa3oBaHHUS JOHKHO OOECIeUrMBaTh JIOCTH)KCHHE
CJICTYIOIINX TPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yuciia ¥ BIYMCICHUSA

OneprpoBaTh TMOHATHSAMHU: PAUUMOHAIBHOE M JEHWCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BoimonusATe  apudmeTHUecKHe ~— ONepalMd € pPAalUOHANBHBIMH U
JENACTBUTEIBLHBIMH YHCIAMHU.

BbINONHATE NPUONMKEHHBIE BBIYMCICHUS, WCIOJb3YS MpPaBUIIa OKPYIJICHHS,
JenaTh MPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMU: CTENEHb C LIEJIbIM MTOKa3aTeleM; cTanaapTHas Gopma
3aIlMCU  JEHUCTBUTEJIBHOTO YMCIIA, KOPEHb HATYpPaJbHOW CTEIEHH; HCIOJIb30BAThH
NOIXOAIIYI0 (OPMY 3alUCH JCHCTBUTEIBHBIX YUCEN AJI PEUICHHUs MPaKTUYECKUX
3a/1a4 U MPEICTABICHUS JaHHBIX.

OneprpoBaTh MOHATHUSIMU: CUHYC, KOCUHYC M TaHI€HC MPOM3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO yria yepe3 oOpaTHble TPUTOHOMETPHUUECKHE
GbyHKIUH.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHUSMH: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YpaBHEHHUE;

BhINonHAT NpeoOpa3oBaHusl TPUTOHOMETPUYECKHX BBIPAKEHUW W pellaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BoeinonHATe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX W HUppalMOHAIbHbBIX
BBIPQKEHUW M PEIIaTh OCHOBHBIC THIIBI LIEJIBIX, PAMOHAIBHBIX U HPPALMOHAIbHBIX
YPAaBHEHHU U HEPABEHCTB.



[IpuMeHATh ypaBHEHMS U HEPABEHCTBA I PEIICHHUS] MaTEMATHYECKUX 3a1ad U
3a]1a4 U3 pa3IUYHbIX 00JacTe HAyKU U peanbHOMN KU3HH.

MopenupoBaTh peajlbHbIE CUTyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKECHHUSI, YPAaBHECHMs, HEPABEHCTBA II0 YCJIOBHIO 33Ja4M, MCCIEI0BATh
IIOCTPOEHHBIE MOJIENN C UCIIOJIB30BAHUEM almapara ajreOphl.

DOyHKUUM U Tpaduku

OnepupoBaTh MOHATHAMH: (QYHKIHS, CHOCOOBI 3amaHus (QyHKIHMH, 0OIacTb
ONpEeNeNeHNs] MU MHOKECTBO 3HA4YeHW (QyHKIUH, rpapuk (YHKIHH, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKLUMH, HYJIU (PYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpa@uku GyHKIMMA 71 peIICHUs YPABHEHUH.

Crpouth M uMTaTh rpadUKu JUHEHHOW (PYHKIUHU, KBaJAPATUYHOU (PYHKIIHH,
CTETNIEHHOHN (PYHKIIMHM C LEJIBIM ITOKa3aTeNIEM.

Ucnone3oBate rpaduku (QyHKUMH A7 UCCIEJOBAHMS IPOLIECCOB U
3aBUCUMOCTE TMpHU PELICHUU 3aJad HU3 JIPYTUX YYEOHBIX MPEIMETOB M peanbHOU
KU3HU; BbIpaXaTh (OpMyIaMHu 3aBUCUMOCTH MEK/y BEIMYMHAMH.

Hayana mareMaTH4ecKOro aHaIu3a

OnepupoBaTb  NOHATHUSAMHU:  TOCJIENOBATEIbHOCTh, apudmMernyeckas U
reOMETpUYECKast IPOrPECCUM.

OnepupoBarh MOHATUAMH: OECKOHEYHO  yObIBaroUmlass TIe€OMETpUYecKas
nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUU.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IIOCIEIOBATEIBHOCTEN U IPOTPECCUN I PELICHUS
peanbHBIX 3324 MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHATUAMH: MHOXKECTBO, ONEpalliy HaJ MHOKECTBAMH.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar i ONMCAHUS peajbHbIX
MPOLIECCOB U SIBJICHUH, TP PEIICHUH 3314 U3 IPYTHX y4eOHBIX PEIMETOB.

OnepupoBath MOHATUAMHU: OIPE/ICIIEHHE, TEOPEMA, CIEICTBHUE, T0KA3aTEIbCTBO.

11 KITACC

Yucya 1 BbIYUCIEHUSA

OnepupoBaTh MOHATUSIMU: HATypallbHOE, II€J0€ YHUCJIO; HCIOJIb30BaTh
MPU3HAKHU JICIMMOCTH LIEIBIX YHCEN, PA3JIOKECHUE YUCIIA HA ITPOCTHIC MHOKUTEIN IS
pelIeHus 3a1ay.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.



OnepupoBarth NOHATHUSMU: Jorapudm uucia, IECATUYHBIE M HATypaJIbHbIE
Jgorapu@mel.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATH CBOMCTBA CTENEHU I MPeoOpa3oBaHus BhIPAKEHUI; ONEPUPOBATH
NOHATHSMU: IOKA3aTEIIbHOE YPaBHEHHE W HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
NOKa3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe  mpeoOpa3oBaHHs — BBIPOKEHUM, CcoOIEp)KaluX  JIOrapuMsl;
ONEepUpPOBaTh MOHATUSAMU: JOrapu(pMUUECKOE YpAaBHEHUE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUITBI JIOTApU(MUUECKUX YpaBHEHUN U HEPABEHCTB.

Haxonute pemiennst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh MOHATUSMH: CUCTEMA JIMHEMHBIX YPAaBHEHUUW U €€ PEIICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN T PEIECHUS IPAKTUYECKUX 3a1a4.

Haxonute pelmieHus mpOCTEUIIMX CHUCTEM M COBOKYIHOCTEW pPalMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MoaenvpoBaTh peajibHble CHUTYyallMM Ha S3bIKe alureOpbl, COCTaBISATH
BBIPAKEHUSI, YPABHEHHUSI, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 3aJa4H, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEH C UCIOJIB30BAHUEM alllapara anreopsl.

DOyHKUUM U TpaduKku

OnepupoBaTh  MOHATUSMU:  TEpUOAMYECKas  (QYHKIUSA,  TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH dKCTpeMyMa (PYHKITUHU, HAauOOJIbIIIee U HaUMEHbIIIEe
3HaueHUs (YHKLIHMH Ha MIPOMEXKYTKE; UCIOJIb30BATh UX JIJISl UCCIEAOBaHUS (DYHKIIUH,
3a1aHHOM TpaduKoM.

OnepupoBarth MNOHATHAMHU: TpapUKU TMOKA3aTEIbHOM, Jorapu@MU4YecKol u
TPUTOHOMETPUUECKUX (PYHKIUH; M300pakaTh UX HA KOOPAMHATHOM IIOCKOCTH H
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxatb Ha KOOPAMHATHON MJIOCKOCTH IpaUKH JIMHEHHBIX YpPaBHEHUU U
HCIIOJIb30BaTh X JJIS PEIICHUS] CUCTEMBI TMHEHHBIX YPABHEHU.

Ucnions3oBath rpaduku  (QyHKIUH 09 UCCIEJOBAaHUS  TPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yUeOHBIX TUCITUTUIHMH.

Hayaja MmaTeMaTH4ecKoOro aHajamnsa

OnepupoBaTh TMOHATUSIMU: HEMpepbiBHAS (YHKIMS, MPOU3BOAHAS (DYHKIUU;
MCIIOJIH30BaTh TEOMETPUYCCKUN U (DU3HUECKUI CMBICT MPOU3BOHOMN NJIsi PEIICHUS
3aaad4.

Haxonuth mpow3BOMHBIE 3JEMEHTAPHBIX (DYHKITUH, BBIYUCISITH MPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonb3o0BaTh NpOU3BOJIHYIO JIsl KCClieOBaHUs (YHKIMA HA MOHOTOHHOCTD U
HKCTPEMYMBI, TPUMEHSTh PE3YJIbTaThl UCCIEIOBAHUS K TOCTPOEHUIO IpauKOB.

Hcnonp30BaTh NPOM3BOAHYIO [UIl HAXOXKACHUS HAWIYYLIEro pELICHHs B
NPUKJIAHBIX, B TOM YHCJIE COUUATIBHO-PKOHOMHYECKHUX, 3a/1a4ax.



OnepupoBaTb  NOHATUSAMHU: [E€pBOOOpa3Hass W HHTErpaia; IOHUMATh
reoMeTpuuecKuid U GU3NYECKUN CMBICT UHTErpasa.

HaxoauTs nepBooOpa3Hbie 3JEMEHTApHBIX (DYHKIMN; BBIYUCIATH UHTETPaj IO
dhopmyne Hetotona—JleliOHuIa.

Pemate mpuknagHele 3a1add, B TOM YHCJIE COLHAAIBHO-DKOHOMHYECKOTO H
(U3MYECKOTO XapaKTepa, CPEeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.

TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
N KoanuectBo yacos DJIEKTPOHHBIE
°
HaumenoBanue pa3jiesioB u (undposBbie)
n/ Bce  Kourpoabn IIpakruuec
TeM NMPOrpaMMbl oOpa3oBarteJib
I ro ble paboTbl  Kue padoThl
Hble pecypchl
MHoOecTBa palliOHaIbHBIX U http://www.pros
1 JeMCTBUTENIBHBIX YUCEI. 14 1 v.ru
PanmonanbHbIe ypaBHEHUS U
HEpaBEHCTBA
5 Oynkuuu u rpapuku. CreneHb 5 http://www.pros
C LIeJIBIM TTOKa3aTesIeM v.ru
ApudmeTnueckuiit KopeHb N— http://www.pros
3 oii crenenu. MppaunonaibHbie 18 1 v.ru
YpaBHEHMsI U HEpPAaBEHCTBA
DopmyIibl http://www.pros
4 TPUTOHOMETPUH. TpUrOHOMETP 22 1 v.ru
WYECKHEe YPaBHEHUS
5 [MoceioBaTeIbHOCTH U . http://www.pros
TIporpeccun v.ru
T[ToBTopeHue, 06061IIeHNE, http://www.pros
6 3 1 v.ru

cHCTeMaTHU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 4 0
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11 KIIACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

CreneHb ¢
parMoHaIbHBIM
MOKa3aTeJIeM.
IloxazaTensHas
byHKIHS.
IIokazarenpHBIC
ypaBHEHUS U
HEpaBEHCTBA
Jlorapudpmuueckas
GyHKIUS.
Jlorapudmmueckue
ypaBHEHUS U
HEpaBEHCTBA

KoaudecTBO 9acoB

Bcer

12 1

12

KonTpoasu
0 ble padoThbI

IMpakTnyeck
ue padboThbl

DJIEeKTPOHHbIE
(mudposBbie)
o0pa3oBaTesibH
ble pecypchl

http://www.prosv.

ru

http://www.prosv.

ru

Tpuronomerpuueck
ue QyHKIUHN 1 uX
rpaduKy.
Tpuronomerpuueck
Ue HEPABEHCTBA

http://www.prosv.

ru

IIpousBoHasl.
[IpumeHeHne
MIPOU3BOAHOMN

WHurerpai u ero
[IPUMEHEHUs

Cucremsl
yYpaBHEHUU

24 1

12 1

http://www.prosv.

ru

http://www.prosv.

ru

http://www.prosv.

ru

Harypasbnsie n
LeJIbIE YNCIIA

http://www.prosv.

ru

IToBTOpEHME,
00001IeHHE,
CHUCTEMaTH3aITUs
3HaAHUU

OBIIEE KOJIMYECTBO
YACOB 10
[MPOT'PAMME

18 2

102 6

http://www.prosv.

ru
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