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MHNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa u Hadajia MaTeMaTUYECKOTro
aHanm3a» 0a30BOro ypoBHs misi oOywarommxcsi 10 —11 kmaccoB paspaboraHa Ha
ocHoBe DeiepanbHOro rocyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa CPETHErO
oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPATUIMA POCCHUHCKOTO
oOpa3oBaHms. Peamuzainus mporpaMMbl OOECTIeUMBaeT OBJIAJICHUE KITFOUEBBIMU
KOMIETEHLIUSIMHA, COCTABJISIIOIIMMU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0Opa3oBaHMsl, IETOCTHOCTh OOIIEKYJIbTYPHOTO, JTUYHOCTHOTO U MO3HABATEILHOTO
Pa3BUTHUS TUUYHOCTU O0YJAIOIIIUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAIW3a» SABISIETCS OAHUM M3
HaumOoJiee 3HAYMMBIX B MPOrpaMMe CTapuied IIKOJIbl, MOCKOJbKY, C OJIHOMU
CTOPOHBI, OH OOECHEYMBAECT HWHCTPYMEHTAIbHYIO 0a3y Ui H3Y4YeHHs BCeX
€CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIPYroil CTOPOHBI, (POPMUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYaIllUXCS Ha YpPOBHE, HEOOXOJIMMOM ISl OCBOEHUS
KypcoB HWH(MOpPMATHKH, OOIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca YydYallluecs OBJIAJICBAlOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HayKu, KOTopas (popMyJIMpyeT CBOU JOCTHKEHHUS B MaTEMaTHUECKO opme.

Kypc anredpbl u Havyanm MaTeMaTH4YEeCKOTO aHalU3a 3aKJIa/IbIBA€T OCHOBY IS
YCHEIIHOTO OBJAJICHUS] 3aKOHAMU (PU3UKH, XWUMHU, OWUOJOTHH, TOHUMAHUS
OCHOBHBIX TEHJEHUUN OSKOHOMHKHM M OOIIECTBEHHOW JKM3HH, IO3BOJIIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIOJIb30BAaTh MX B MOBCEIHEBHOW >XM3HU. B TOXe Bpemsi oBiajieHUE
a0CTpaKTHBIMM U JIOTUYECKH CTPOTMMHU MaTEeMaTHYECKUMU KOHCTPYKIIUSIMHU
pa3BUMBaE€T YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKIEHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue U
aHaJIoruto, GOpMUPYET KPEaTUBHOE U KPUTUUECKOE MbIlIeHHEe. B xone nzydeHus
anreOpsl W HayaJl MaTeMAaTUYeCKOro aHaliM3a B CTaplled IIKoJie Yydaliuecs
NOJIYYatOT HOBBIM OIBIT PELIEHUs MPUKIATHBIX 3334, CaMOCTOSATEIbHOTO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJIETEH pealbHbIX CUTyallud M HHTEpIpETaluu
MOJIYYEHHBIX  pEeIIeHUH, 3HAKOMSTCS C  IpUMEpaMH  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH B NPUPOAE, HAYKE K B HCKYCCTBE, C BBIIAIOLIMMUCS
MaTeMaTHYECKUMU OTKPBITHSIMH U UX aBTOPaMH.

Kypc o0nagaer 3HaUYUTENbHBIM BOCHUTATENIbHBIM MOTEHLHUAIOM, KOTOPBIM
peanu3yeTcsi Kak uepe3 y4deOHbI Marepual, CoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W 4Yepe3 CHEHUPHUKY Y4YEOHOH IesTeNbHOCTH,



TpeOyrorien CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAllMi BHUMAHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YJIIbTAT.

B ocHoBe MmeTonuku oOydeHHs airedpe M HadyajlaM MaTeMaTH4eCcKOro
aHaJIM3a JICKUT JEeSATEIbHOCTHBIN NPUHIUI 00yUYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayala MaTeMaTHYECKOrO aHaIn3a» BKIIOYAET
CIEAYIOUIUE COAEPKATEINbHO-METONUYECKNE JIMHUM: «Yucina W BBIYUCICHUS,
«Dynkuun  u - rpaduku», «YpaBHEeHUST W HepaBeHCTBa», «Hauana
MaTreMaTu4eckoro aHamusa», «MHOXecTBa U JIOTMKa». DBce OCHOBHBIE
COZIEPKATEIIBHO-METOIUYECKUE JIMHUM H3Yy4YalOTCsd Ha MNPOTSHKEHUM ABYX JIET
oOy4eHusl B CTapllei IIKOJe, ECTECTBEHHO IOMOJHAA APYT Apyra U MOCTENEHHO
HACBIAsACh HOBBIMU TeMaMU U pasjgenaMu. JlaHHBIM Kypc  sABIISIETCSA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coaepKaHHe HECKOJbKHX
MaTeMaTHUYeCKUX AUCHUIUINH: anre0pa, TPUrOHOMETPHsI, MaTeMaTUYECKHUI aHaTH3,
Teopust MHOkecTB U JAp. [lo mMepe Toro kak ydvamuecs OBJIaIeBarOT BCcE Ooliee
IMIMPOKUM MATEMAaTUYECKUM aIlllapaToM, y HUX I1OCIENI0BATENbHO (popMUpYyeETCs U
COBEpLICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb pealbHOU
CUTyallu¥, NPUMEHATHh 3HAHMS, NOJyYEHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOTIO aHaJIM3ay, IJis PEHICHUS] CaMOCTOSITENbHO CPOPMYITHPOBAHHON
MaTeMaTU4YECKOU 3aa4M, a 3aT€M HUHTEPIIPETUPOBATH I10JyYEHHBIN PE3yJIbTaT.

CopnepxxarenpHO-METOIMYECKas JIMHUS «YHucaa M BBIYMCICHUS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOH IKoJjie. B crapmield mkone ocoboe BHUMaHHUE YACISIETCS
(OpMUPOBAHNIO TPOYHBIX BHIYUCIUTENBHBIX HABBIKOB, BKJIOYAIOIMIUX B ce0s
UCIIOJIb30BaHUE PAa3IMYHbIX (OpPM 3amucH JEHCTBUTENBHOTO 4HCIA, YMEHHE
PAllMOHAJIBHO BBINOJIHATE JEUCTBUS C HHMMH, [J€JaTh NPHUKHIKY, OLICHUBATH
pe3yabTaT. OOyuaromuecss MOMy4YarOT HaBbIKA TNPUONMXKEHHBIX BBIYMCICHUM,
BBIMOJIHEHUs] JEHCTBUII C YHUCJIaMH, 3allMCaHHBIMU B CTaHAapTHOM ¢opme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA) PEANNU3YETCS HA IPOTSIKEHUH BCETO
oOydeHuss B CTapuled WIKOJIe, IOCKOJBbKY B KaXKIAOM pas3jesie MpOorpaMMbl
IPETyCMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3aj1ad. OOydaromuecs OBJIAJEBAIOT
pPa3IMYHBIMM METOAAMHU PEIICHMS LEJbIX, PALUOHAIBHBIX, HWPPALNOHAJIBHBIX,
NOKA3aTeNIbHbIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPUUECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucteM. [1oirydeHHbIe yMEHUs UCTI0JIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ MOMOIIbIO MPOU3BOJHOM, PEHICHUM MPUKIAJHBIX 33Ja4 W 3a7ad Ha
HaXOXKJEHUE HauOOJIBIIMX W HAUMEHBIIMX 3HayeHud QyHkouu. JlanHas
colepkaTelbHas JMHUS BKJIIOYaeT B ce0s Takke (POpMUpPOBAHUE YMEHUU
BBIMOJIHATh Pacdy€Tsl 1Mo (¢GopMysiaM, NpeoOpa3oBaHUs IENbIX, PALUOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUM, & TAaKXKE BBIPAKEHUM,



colepKalmux CTeneHu U Jjorapudmbel. brarogaps u3ydeHHIO anreOpamdecKoro
Marepuaiga MPOUCXOAUT  JAJIbHEHIIEE  pPa3BUTUE  AITOPUTMHUYECKOTO U
a0CTpPaKTHOTO MBIIUICHUS ydaluxcs, (QOpMUPYIOTCS HaBBIKM JEAyKTUBHBIX
paccykJeHuil,  paboThl C  CHUMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BHJIE DPABEHCTB M HEPABEHCTB. AireOpa
npeiaraet 3(QGEeKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HarIsJHO JEMOHCTPUPYET CBOM BO3MOXXHOCTHU KakK
SI3bIKA HAYKHU.

ConepxxarenbHo-MeTonuyeckas JuHUS «DyHKIUM U rpaduKm» TECHO
MEePEIIETAETCS C IPYTUMU JIMHUAMU Kypca, IMTOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MIOCJIE0BATENBHOCTh U3YYECHHUS MaTrepuaa. N3yuenne CTEIEHHOM,
MIOKAa3aTeJIbHOM, JIOTapU(PMUIECKON 1 TPUTOHOMETPUIECKUX (QYHKIIUNA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PDYHKITUI MU peIIeHUs 3a1ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIIBHON XKU3HU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAIU30M,
TaKk U C PEIIeHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMu 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEIMYMHAMHU, HCCIEAOBATh IMOJYyUYECHHbIE (PYHKIHUHU, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol coaepKaTeIbHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMIO3BOJISIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuyHOi (hopMme: aHATUTUYECKOH, rpaduueckoil u cimoBecHoi. Ero u3ydenwue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
00001IEHNI0 M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxartenpHas nuHus «Havama MaremMaTM4ecKOro aHain3ay I03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATE€MaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JOCTYIHBIX O00y4YarOIIUMCSI, Y KOTOPBIX MOSBIISIETCS BO3MOXHOCTh UCCIEI0BATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisiTh HX HauOOJbIINE M HAUMEHBIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TEJN, HAXOIUTh CKOPOCTH U
YCKOpeHUs TpoueccoB. JlaHHas coaepxareiibHas JWHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHUSI MATEMaTHYECKUX MOJIeJIe pealbHbIX CHUTYyaluH,
HaxO0XJICHUS HAWIYYIIErO0 PElICHUs B IMPUKIANHBIX, B TOM YHCIE COLUAIBHO-
SKOHOMMYECKHX, 3a/layax. 3HAKOMCTBO C OCHOBAaMHM MAaT€MaTHYECKOrO0 aHaiau3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHMM paclio3HaBaTh MPOSIBJICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TeXHHUKE U HuckycctBe. OOyuwaromuecs Y3HAIOT O
BBIJAIOIINXCS pEe3yJIbTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTHKU Kak
HayKH, U UX aBTOpax.

ConepxarenpHO-MeTOANYECKAsT TUHUSL «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  3JEMEHTAM TEOPUHM  MHOMKECTB. | €OpETUKO-MHOKECTBEHHBIC
MPEACTABIICHUS MPOHU3BIBAIOT BECh KYyPC IIKOJBbHOW MAaTeMaTUKH U Mpeiararor



Hanbosee YHUBEPCATbHBINA A3bIK, OOBEAMHSIIONINM BCE Pa3/Iesibl MAaTEMAaTUKHU U €&
IIPUJIOKEHUHM, OHU CBS3BIBAIOT Pa3HblE MAaTEMATHYECKHE IHCLMIUIMHBI B €IMHOE
nenoe. [lo3ToMy BakHO AaTh BO3MOYKHOCTH IWIKOJIBHUKY NOHUMATh TEOPETUKO-
MHOXECTBEHHBII $3bIK COBPEMEHHOM MAaTEMATHUKA M HCIOJIb30BATh €ro JJis
BBIPAXXCHUS CBOMX MBICIICH.

B kypce «AnreOpa um Hayajlla MAaTeMaTHYECKOrO0 aHAJIM3a» MNPUCYTCTBYIOT
TaK)K€ OCHOBBl ~MAaTEMAaTHYECKOTO MOJEIUPOBAHUSA, KOTOPbIE MPHU3BAHBI
c(hopMUPOBATH HABBIKU ITOCTPOEHUS MOJIEEH peanbHbIX CUTYyalUil, NCCIeT0BaHUs
ATUX MOJIEJel C MOMOIIBI0 ammapaTa ajaredpbl U MaTeMaTUYeCKOTo aHaiu3a U
MHTEPIIPETAUN TTOTYYECHHBIX PE3yJbTATOB. TaKue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 Pa3aeioB MPOTrpaMMBbl, MIOCKOJIBKY BECh MaTE€pUall Kypca MIUPOKO UCIOJIb3YETCS
JUISL pelieHusl NMPUKIaAHbIX 3a1a4. [Ipu pemieHnn peanbHbIX TPAKTHUYECKUX 3a/1ad
y4daluecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBarbCsi, MCIOJIb30BATH AHAJOTMI0, 0000IIATh M KOHKPETU3HPOBATH
npobrnemy. [lesarenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3aJlay OpraHU3yeTcs B IpOIlecCCe M3YUYEHMsI BCEX TeM Kypca «Anredpa M Hayana
MaTE€MAaTHYECKOr0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM T1utaHe Ha HW3y4YeHHE Kypca anreOpbl W Hadal MaTEMaTHYECKOTO
aHanm3a Ha 0a30BOM ypOBHE OTBOAUTCA 2 4aca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenus — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BBIYUCICHUSA

Panmonaneupie yucia. OOBIKHOBEHHBIE U JCCSATHYHBIE IPOOH, MPOLIEHTHI,
OecKOHEYHbIe  Nepuoauyeckue Apodu. ApudMerhyeckue  Omepaluu ¢
palMoOHAIbHBIMU YK CIIaMU, TPpeoOpa30BaHUs YHCIIOBBIX BhIpakeHUH. [Ipumenenue
Ipo0el U MPOIEHTOB ISl PEIICHHs MPUKIAAHBIX 3a/ad U3 Pa3IUYHBIX OTpacieu
3HAHUU U PEaJIbHOM KU3HHU.

JeucrButenpHble uMcia. PanvoHanbHbIE HW  UPPAUMOHAIBHBIE YHCIA.
Apudmernueckre ornepanud ¢ JEHCTBUTENbHBIMU yHciaMu. [IpubnmkEéHHbie
BBIUMCIICHUS, IIPABUJIA OKPYTJICHHUS, TPUKUKA U OLICHKA PE3YyJIbTaTa BIYUCICHUN.

Crenenb ¢ 1uensiM  nokasareneMm. CranpaptHas  Qopma  3amucu
NeUCTBUTENbHOTO yucia. Mcnonb3oBanwe mnoaxoxasmiedt  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YHUCEN [JISl PELICHHS TMPAKTUYECKUX 3alad U MPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb ~ HAaTypaJlbHOM  creneHu.  JledctBus  c
apu(pMETUYECKUMH KOPHSIMH HATYPAJTbHON CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
APKTAaHIE€HC YHCJIIOBOIO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa U TOXIECTBEHHbIE TTPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIHI.

YpaBHeHUE, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Mertoa uHTEpBAaJOB.

Pemenue nienpix 1 1poOHO-PAIIMOHATLHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenne nppanmonanbHbIX ypaBHEHUM U HEPABEHCTB.

Penienne TpUroHOMETpUYECKUX YPABHEHU .

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a]a4y
W 33J71a4 U3 PA3IMYHbIX 00JIacTel HayKU U PEaIbHON KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkuus, crnocodwl 3amanus ¢GyHkuu. [paduk  dyHknuu. B3anmzO
oOpaTHbIe (DYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukmmu. Hymm QyHkium.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIUH.

CrenenHas QyHKIMS C HATypaJbHBIM U 1IeJbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpadMK KOpHS N-OW CTETCHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(yHKUIHIA YUCIOBOIO apryMEHTA.

Hayana MaTeMaTH4eCKOro aHajam3a

[TocnenoBarenbHOCTH, COCO0BI 3a/1aHUS MOCJIEA0BATEIbHOCTEN.
MOHOTOHHBIE TOCIEN0BATENBHOCTH.

Apudmerrnueckas 1 reoMeTpuyeckas mporpeccu. beckoHeuHo yObIBaroiast
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOUIEH reoMeTpUYecKou
nporpeccud. @opmyiia CHOXKHBIX NPOLEHTOB. VCronap30BaHHE NPOTPECCUU IS
pEILICHUs PEATBHBIX 3a/1a4 IPUKIIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHUKA

MHOX€eCTBO, omnepaluuu HaJ MHoOXecTBaMu. Jluarpammbl Jitnepa—BeHHa.
[IpuMeHeHrEe TEOPETUKO-MHOXKECTBEHHOIO anmnapara JJisi ONMCAHUs pPEabHbIX
IIPOIIECCOB U SIBIICHUMN, TIPH PEIICHUH 3374 U3 APYTUX yUEOHBIX TPEIMETOB.

Onpenenenne, Teopema, CIeACTBUE, JOKA3ATENBCTBO.

11 KJIACC

Yucaa v BbIYUCTICHUS

HarypanpHble u nenbie uncina. [Ipu3Haku 1eIMMOCTH LIENBIX YHCEL.

CrernieHb ¢ palldOHaIBHBIM MTOKa3zaTeaeM. CBOMCTBA CTEICHHU.

Jlorapudm yucna. JlecaTuynble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUA U HEPABEHCTBA

[IpeoOpazoBanue BeIpaX)XeHUH, COAEPKATUX JIOTapU(DMBI.

[IpeoOpa3oBaHue BBIpAXKEHUN, COAEpXKAILMX CTENEHH C PpalUOHAIbHBIM
IIOKA3aTEIIEM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble YpaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUM. PellleHne MpUKIagHbIX 3a7a4 C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHU U HEPABEHCTB.

[IpumeHeHue  ypaBHEHUH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a7ad M 3aJad W3 Pa3JuvHbIX 00JlacTell HayKHM W peajbHOU
KU3HU.

DOyHKUMH U Tpapuxn

Oynkiua.  [lepuomnueckne  dyHkuun. [IpoMexyTknm  MOHOTOHHOCTH
¢yHkur. MakcumMyMbl ¥ MUHHUMYyMBI (QyHKIuH. HaunGombllee u HanMeHblee
3HauYeHUE (PYHKIIMHU Ha MPOMEKYTKE.

Tpuronomerpuueckue QPyHKIINN, UX CBONCTBA U TpadUKu.

[TokazarenpHas u norapudmuyeckas GyHKIUH, X CBOMCTBA U TPA(UKH.



Hcnonws3zoBanue rpadmkoB GyHKIUNA I PEIICHUS YPaBHEHUN U JTMHEHHBIX
CUCTEM.

Ucnonb3oBanue rtpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB MU
3aBUCUMOCTEHN, KOTOPBhIE BO3HHMKAIOT IMPHU PEIICHUWU 3a/lady U3 JAPYTHX y4eOHBIX
IIPEIMETOB U PEAIbHOMN KU3HMU.

Hayaja MmaTreMaTH4eCcKOro aHaJIM3a

HenpepriBabie pyHK1IMM. MeTO HHTEPBAJIOB JIJIs1 PEIICHUSI HEPABEHCTB.

[IpousBomgHass ¢yHknuu. ['eoMerpuyueckuii. W (PUIHYECKUNA  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  3ieMeHTapHbIX  QyHKUMM.  Dopmysbl  HAXOXKIECHUS
POU3BOJHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHnre MPOU3BOAHON K MCCIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKCcTpeMyMbl. Haxoxenrne HanboIbIIIero 1 HauMEHBINEro 3HaueHus (QyHKIIUHA Ha
OTpE3KE.

[IpuMmeHeHne TPOU3BOMHOM ISl HAXOXKACHUS HAWJIy4dllero pELICHUs B
NPUKIAIHBIX 3aJayax, [Js ONpPENeNIeHHs CKOPOCTH Mpolecca, 3aJaHHOIo
(dopMynoi Ui rpauKoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNuterpan, ero reoMerpuueckuii W (PU3MUECKUA CMBICI. Beruncienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



IHNIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «Maremartuka» JTOMKHO 00ECIIeUnBaThH
JIOCTUKEHHE Ha YPOBHE CpeJIHET0 00111er0 00pa30oBaHusl CIEIYIOMMNX TUYHOCTHBIX,
METaINpPeAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrpaMMbl Y4EOHOTO MpeaMeTa
«MareMaTrukKa» XapakTepU3yrTCs:

['paxxnanckoe BocUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMHU 00YUYAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO WiI€HAa POCCUUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

[TaTproTnyeckoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUICKOMN TPAXKTAHCKON UICHTHYHOCTH, YBOKCHUSI K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKONW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOLICHUEM K
JTOCTUXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUHMCKON MaTeMaTUUYE€CKOMN IIKOJIbI,
K WCIOJIb30BaHHMIO ATHUX JOCTH)KCHHH B JPYrMX HayKaxX, TEXHOJOTHAX, chepax
3KOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM ITyXOBHBIX LIEHHOCTEN POCCUICKOTrO Hapo/a;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  MOBEICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM IPUMEHEHUEM JOCTHKECHUN HAYKHU U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUYUBOTO OyIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKMM OTHOLICHUEM K MHpPY, BKIIOYAs 3CTETUKY MATEMAaTHYECKHX
3aKOHOMEPHOCTEMH, 00BEKTOB, 3ajad, pEIICHU, pacCykJICHUN;
BOCIPUMMUYHUBOCTBIO K MATEMAaTUUYECKAM aCIEKTaM Pa3JIMuYHbIX BUJOB UCKYCCTBA.

Du3nvyecKkoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHS TMPUMEHATh MaTEeMaTHYECKHWE 3HAHUS B
WHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa Ku3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE NMHUTaHHE, COATTAHCUPOBAHHBIN PEKUM 3aHATUA U

OTJIbIXA, perysipHast buznueckas aKTUBHOCTb); bu3ndecKoro
COBEpUICHCTBOBAHUS, npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeSATENbHOCTBIO.

TpynoBoe BocuuTaHue:



TFOTOBHOCTBIO K TPYJy, OCO3HaHHEM LIEHHOCTH TPYAOJIIOOMs; MHTEPECOM K
paznmuyHbiM  cpepaMm  NMPOPECCUOHANBHOW  JEATENbHOCTH,  CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynyweil mnpodeccun M peaau3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSHKEHWU BCEM JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 3a/1a4 MATEMAaTHYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYyJIbTYpbl, MOHUMAHUEM BIIUSHUSA
COLMAJIbHO-DKOHOMHYECKHUX IMPOLECCOB HA COCTOSHUE NMPUPOJHOW M COLUAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBHOIO  XapakTepa HSKOJOTMYECKUX MpodiIeMm;
OpHMEHTAllMEed HAa NPUMEHEHUWE MAaTEMATUYECKUX 3HAHUM Ul PELICHMs 3a1ad B
00JIaCTH  OKpYXKAarolled Cpenbl, IUIaHUPOBAHMS IIOCTYIKOB M OLEHKM HX
BO3MOJKHBIX ITOCJIEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

[ennOCTH HAY4YHOI'O IIO3HAHHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM MpPaKTUKH, MOHUMAaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ATaloB €€
pasBUTHS M 3HAYMMOCTH JUIsI PA3BUTUSA LMBWIN3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTeMAaTUKM M MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUS MUDa;
FOTOBHOCTBIO OCYILECTBIATh IPOCKTHYIO U MCCIEAOBATEIBCKYIO IEATEIbHOCTD
VHJWBUYAJIBHO U B IPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBI yUeOHOTO TpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvie — noznasamenvHvle  Oeticmeus, — 0Oecnedusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HPOUECCO8 00YYaOwWuxcs (0ceoeHue
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccie0o8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBnie JorHUecKue AeHCTBUS:

 BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKM MaTEMaTHUYECKHUX

OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYTUPOBATH
OTIpeNeICHUs]  TOHSATWW; YCTAaHABIMBATh CYNIECTBEHHBIA  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3A;



e BOCIIPUHUMATh,  (OPMYJIHPOBATH H  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPJUTENbHBIE U OTPHULIATENIbHbIC, €JUHUYHBIC, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

* BBISIBJISITD MaTEeMaTUYECKUEe  3aKOHOMEPHOCTH, B3aUMOCBSI3U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHHUSX U YTBEPKICHHSIX;
npeajiaraTb ~ KpUTEpPUM  JJIA  BBIABICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

e ICTIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e IPOBO/IUTD CaMOCTOATENLHO JI0Ka3aTelIbCTBa MaTEeMaTUYECKUX
YTBEPXKJIEHUH (TpsSMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOANTH TPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYKJIEHUS U BBIBOJIBI;

e BBIOMpaTh crnoco® peleHns ydeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIeHUs, BbIOMpaTh HauboJIee MOAXOMAUMI ¢ Yy4€ToM
CaMOCTOATENLHO BBIICTIEHHBIX KPUTEPHUEB).

ba3zoBeie ncciieqoBaTeNbCKUE AEHCTBU:

¢ ICMOJIB30BATh BONPOCHI KakK MCCIIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUne, MpodIemy,
yCTaHaBIWBAaTh HUCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e IPOBOAUTH CAMOCTOSTEIBHO CIIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHMUS,
MpOIIeCcCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUIMH,
MPOLIECCAMH;

e CAMOCTOSITENNHLHO (HOPMYIUpPOBaTH 000OIIEHUSI U BBIBOJBI IO PE3yJbTaTam
MPOBEAEHHOTO HAOIO/IEHUS, UCCIEAOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OICHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE MPOLECCa, a TaKKE BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ nuandopmariueii:

o BBISIBJISITH ACUITUTH MHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U JUIsl pEUICHUS 3a/1au;

e BBIOMpaTh HH(OPMAIIUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CHUCTEMATU3UPOBATh W HHTEPIPETHUPOBATh HH(POPMALIUIO PA3ITHUHBIX
BUJIOB U (hOPM NPEICTABICHUS;

e CTPYKTYpHpPOBaTh MH(POPMALINIO, MIPEACTABIATh €€ B Pa3iIMYHbIX (hopmax,
WJLTIOCTPUPOBATH Tpaduuecky;



e OI[CHUBATH HaJEKHOCTD uHbOpMaITHU o CaMOCTOSITEITEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusarom

CHOPMUPOBAHHOCTND COYUATLHBIX HABLIKOE 00YYAIOUUXCS.

Ob1enue:

¢ BOCIIPUHUMATHh B (POPMYJIMPOBATH CYKJICHUSI B COOTBETCTBHH C YCIOBHUSIMU
U TensIMu OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKATh CBOI TOYKY
3peHUs] B YCTHBIX W MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS MO XOIY
pEIIeHUS 3a7]a4l, KOMMEHTHUPOBAThH MOTYUYEHHBIN pe3ysIbTaT;

*B X0/I¢ 0OCYX/ICHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
po0OJIeMBI, pelaeMoi 3a/1a4un, BICKAa3bIBATh HJIEH, HAIICJICHHbBIC HA TIOUCK
pEIICHHS; COMOCTaBIATh CBOM CYXIEHUS C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JUaiora, OOHapYy>KWBAaTh PA3JIMUME U CXOJCTBO IO3HIIHMH; B
KOPPEKTHOI opme PopMyTUpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

o IPE/ICTABIISATH PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCTICPUMEHTA, UCCIICOBAHNUS,
MPOEKTA; CaMOCTOSATEIHHO BBIOMPATh (OpMAT BBICTYIUICHUS C Y4ETOM
3a]1a4 MPE3EHTAINH U OCOOCHHOCTEHN ayUTOPUH.

CoTpyaHHYECTBO:

e IOHUMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYaTbHOU
paboThl MpU penieHuH Y4YeOHBIX 3aJlay; MPUHUMATH I1€1h COBMECTHOM
NEATEeTbHOCTH, IUIAHUPOBATh  OPTaHU3alUI0 COBMECTHOW  paboTHI,
pacmpenenatb BHIbI paboOT, JOrOBapUBAThCS, OOCYXKIAaTh MPOIECC H
pe3ynbTaT paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B TPYNMOBBIX (popmax paboThl (0OCYKIaeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pPaOOTBI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JAPYTUMH YiIeHAMH KOMAaHJIbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTECPHUSIM,
chOpMyITMPOBAHHBIM YIACTHUKAMHU B3aMOICHCTBHS.

3) Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuugarom
G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.
Camoopranuzarusi:

COCTABJISITH TIJIaH, aJITOPUTM PEIICHUS 3a]1a4M, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAaIUu.

CaMOKOHTpOJIb:

eBJQJICTh HABBIKAMU  TO3HABATEIBHOM  pedieKCHMH KaK  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB,;
BIAJETh CHoco0aMu  CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca |
pe3yJibTara peueHrs MaTeMaTUIeCKOM 3a1auu;



e IPEABUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPY PELICHUH 3aJa4H,
BHOCUTh KOPPEKTHUBBI B JI€ITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJEHHBIX OIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBME pE3yJibTaTa LEId M YCIOBUSAM, OOBICHSITH
IIPUYUHB] JTOCTHKEHMS WIM HENOCTHIKECHMUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajaa MaTEMaTUYECKOTO aHaIK3a»
Ha YpPOBHE CpeJHero oOmiero oOpa3oBaHUs JOKHO OOECHEeYUBaTh JOCTUKEHUE
CJICTYIOIINX TPEMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

10 KITACC

Yucia 1 BHIYUCICHUA

OnepupoBarh TNOHATHSAMHU: PALUMOHAIBHOE U JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAsA JPOOb, MPOLEHTHI.

Beimonusate  apudmMernueckue — omepalMd € pPalMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YU CIIaAMU.

BoinonHATe npuOIMKEHHBIE BBIYUCICHUS, UCIIONB3Ys MpaBUia OKPYTJICHMUS,
JenaTh MPUKUAKY U OLIEHKY PE3yJIbTaTa BbIYNCICHUMN.

OnepupoBarh MOHATUSAMH: CTENEHb C LEIbIM IOKa3aTeNeM; CTaHIapTHas
dopma 3amMcu JIEHCTBUTENIBHOTO 4YHCIIA, KOPEHb HATypaJbHOW CTENEHHU;
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YUCEN ISl PEeIeHUs
IIPAKTUYECKUX 3a/1a4 U MTPEACTABICHUS JaHHBIX.

OnepupoBarh NOHATUSMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YTJIA;
UCIIOJIb30BaTh 3aIllMCh TPOU3BOJILHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKIIHN.

YpaBHeHUs M HEPABEHCTBA

OnepupoBarh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPAlMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPAaBHEHHUE;

BrinonHsaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHUN U pellaTh
TPUTOHOMETPUYECKUE YPABHEHMUSI.

BoinonusaTe npeoOpa3zoBaHUsl LIETbIX, PAlMOHAIbHBIX U HpPpalMOHAIbHBIX
BBIDQXKEHU W  pelIaTb OCHOBHBIE THIBI  LEJBIX, PANUOHAIBHBIX U
VPpAaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATH ypaBHEHMS M HEPABEHCTBA JUISl PELICHHUS] MaTEMaTUYECKHUX 3a1a4
M 33]71a4 U3 PA3IMYHbIX 00J1acTel HayKU U PeaIbHON KU3HHU.



MonenupoBaTh peajbHble CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIPAKEHHUSI, YpPaBHEHMS, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, HCCIEI0BaTh
NOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa aiareOphl.

DOyHKUMH U rpapuxn

OmnepupoBarh MOHATUSIMH: (QYHKIHS, CIIOCOOBI 3a/laHus (PYHKIMH, 00IacTh
OMpeNeieHUs] U MHOXXECTBO 3HAYeHMM (QyHKUMHU, Tpaduk (QyHKUHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTb MNOHATUSAMH: YETHOCTh U HEYETHOCTh (YHKUUHU, HYIH
(YHKIINH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN A1 pelIeHUs] ypaBHEHUA.

CtpouTh U 4UTaTh TpaUKU JIUHEWHONW (YHKIMHU, KBAJPaTUUYHON (PYHKIUH,
CTENEHHON (PYHKIIMH C LEJIbIM MOKa3aTeseM.

Hcnonb3oBare rpaduku QyHKIMA UIsI HUCCIEAOBAaHUS MPOIECCOB U
3aBUCHMOCTEH MpH PEIIeHUH 3a]ad U3 IPYTuX Y4eOHBIX MPEAMETOB M PeaabHOU
KU3HU; BhIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEJIMUYMHAMHU.

Hauana mateMaTH4ecKoro aHajau3a

OnepupoBarh MOHATUSAMH: IIOCIENOBATEIBHOCTh, apu(dmMeTHyeckas U
reOMETpPUYECKas MPOrPECCUu.

OnepupoBarh TMOHATUAMH: OECKOHEUHO YOBIBaIOIIAs TreoMeTpuyYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBarOIIe reOMETPUUECKON MPOTPECCHH.

3anaBaTh NOCAEAOBATENIBHOCTH PA3IMYHBIMU CITOCOOAMHU.

Hcnonbs3oBarh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUM AJI PEIICHUS
peasIbHbIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOrHKA

OnepupoBarh MOHATHUSIMHU: MHOXKECTBO, ONEPAIH HAJ MHOKECTBAMHU.

Hcrnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapaTr s ONHCAHHS
peaNbHBIX MPOIIECCOB U SIBICHHUM, MpPU PEHICHUH 3a7a4 U3 APYIUX Y4eOHBIX
IPEIMETOB.

OnepupoBarb  MOHATUSIMH:  OINpEACIICHHE,  TeOopema,  CIEACTBUE,
JI0Ka3aTeNbCTRO.

11 KVIACC

Yucia ¥ BLIYHCTIEHUS

OnepupoBarh TOHATHUSAMH: HaTypaJbHOE, IEJI0€ YHCIO; HCIOJIb30BATh
MPU3HAKU JICJIMMOCTH LEIbIX YUCEI, PA3JIOKEHHUE YHCJIAa Ha MPOCThIE MHOXKUTEIN
JUI pEIIEHUS 3a1a4.

OnepupoBarh NOHATHEM: CTENEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBarh MOHATHAMU: JOTapu(PM UYHCIIa, JTECATHYHBIC W HATypaJbHBIC
aorapu@Mel.



YpaBHeHUs] H HEPAaBEHCTBA

[IpuMeHATh CcBOMCTBA CTENEHHM Uil MpeoOpa3OBaHMS  BBIPAKECHUI;
ONEPUPOBATh IOHATHUAMH: ITOKA3aTEIBbHOE YPaBHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinmonusaTe npeoOpa3oBaHUs  BBIPAKEHUHM, CcoOAepXalluxX JIorapu@msl;
OMEepUpPOBATh MOHATUSMU: JIOTAPU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxomute pemenus npocTenmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHSMHU: CHCTEMA JIMHEHMHBIX YPaBHEHUH MU €€ PEILCHHE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJIS PELIEHUS IPAKTUYECKUX 3a/1a4.

HaxomuTp peuieHuss npocTelImx CUCTEM M COBOKYMHOCTEN pallMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MonenupoBaTh peajdbHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAXKCHUS, YPaBHEHMS, HEPABEHCTBA M CHUCTEMBl II0 YCIJIOBHIO 3a/1a4H,
UCCJIEeI0BATh MMOCTPOCHHBIE MOJIETN C UCTIOJIb30BAHUEM aliapara aiareopsl.

DOyHKUMHA U rpaduku

OnepupoBarh  MOHATHUSAMH: HEpUOAUYECKas  (DYHKLIMS, TMPOMEXYTKH
MOHOTOHHOCTH (PYHKIMM, TOYKM OJKCTpeMyMma (QPYHKUOUHM, HauOosblliee U
HaMMeHblllee 3HayeHuss QYHKIMM Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCIeI0BaHUs (PYHKIMH, 3a]JaHHOUN rpaduKoM.

OnepupoBarh MOHATUSAMH: TpaUKM MOKA3aTENbHOH, JIOrapupMUUEcKol H
TPUTOHOMETPUUECKUX (YHKIUN; U300paxaTh UX HA KOOPAUMHATHOW MIIOCKOCTH U
UCIIOJIB30BATh IS PELICHNS] YPABHEHNUI U HEPaBEHCTB.

N3o0pakath HA KOOPAWHATHOM TJIOCKOCTHU TpadUKH JTUHEHHBIX ypaBHEHUI
Y MCIIOJIBb30BaTh UX JUIA PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonb3oBate rpaduku GyHKOUE I KCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYruX Y4eOHBIX TUCHIHUILINH.

Havana maTreMaTH4ecKOro aHaIu3a

OnepupoBaTh NOHATHSMU: HENpepbIBHAS (DYHKLMS; NPOU3BOAHAS (DYHKIIMH;
UCIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKHUI CMBICI MPOU3BOIHON JIsl pEIICHUS
3ajad.

HaxoauTs npou3BoAHbIE AIE€MEHTAPHBIX (PYHKIIHM, BBIYUCIATH POU3BOIHBIE
CYMMBI, TPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonbs3oBarh NpoU3BOAHYIO ISl HCCIIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEAOBAHUS K TIOCTPOCHUIO IPapUKOB.

Hcnonp30BaTh NPOW3BOAHYIO Ui HAXOXKACHHS HAWIIy4dlIEr0 PEUICHUS B
NPUKIIAIHBIX, B TOM YHCJIE COUHAIBHO-DKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBarh TOHATHUSMHU: TEepBOOOpa3Hass W  MHTErpay; TMOHUMATH
Tr€OMETPUYECKUN U (PU3UIECKUN CMBICIT HHTErpaa.



Haxomuts mepBooOpa3Hbie 3JeMEHTApHBIX (DYHKUUN; BBIYUCISATH WHTErpall
no ¢popmyne Hoerotona—JleniOHuna.

Pemarp mpukiagHbie 3a1aud, B TOM YHUCIE COIHAIBHO-DKOHOMHUYECKOTO H
¢du3nvecKoro xapakrepa, CpeCTBaMU MaTeMaTHYECKOT0 aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM (uudgposbie)
Kourpoiasbnbie | IlpakTnyeckue
n/n MpPOorpaMmMbl Bcero o0pa3oBaTesibHbIE
padoThI padoTbI
pecypchbl
MHo>kecTBa palliOHAIBHBIX U
1 NEWCTBUTENILHBIX YKcell. PaloHaapHbIe 14 1
ypaBHEHUS U HEPABEHCTBA
5 Oynkuuu u rpaduku. CTeneHs ¢ HelbM 5
MoKa3aTesaemM
3 ApudmeTnueckuit KOpeHb N—0i CTETICHHU. 18 1
WppaunonanbHble ypaBHEHHUS U HEPABEHCTBA
4 @opMyIIBl TPUTOHOMETPHUH. 99 1
TpuronomeTrpuyeckrue ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5
6 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTH3AIINS 3 1
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
Maremaruka: anreOpa u Hadajila MAaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa u Hadana maTeMatudeckoro ananusa. 10-11 kmaccer: yue6. Jmns
o01reo0paszoBar. opranu3aiuii: 6a3oBsiil 1 yriyos.yposau/[ AnumoB 1. A. u

np.].-7-e uzn. — M.:Ilpocsemenue, 2019. — 463 c.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET



