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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueGHOTO Kypca «Anredpa u Hayaia MaTeMaTUYECKOTro
aHanu3a» 0a3oBoro ypoBHs st oOydaronquxcs 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeiepanbHOTO rOCYAapCTBEHHOTO 00Pa30BaTEIHbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
IPEABSBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHWIO, W TPAJAUIMA POCCHHUCKOTO
oOpa3oBaHus. Peanmuzanus mporpaMMbl OOECTIEUMBAET OBJAJCHUE KIFOYEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJIi CAMOPA3BUTHUSI M HEMPEPHIBHOTO
o0pa3oBaHusl, MEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaFOIIIHUXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOTO aHAM3ay SIBJISETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMme CTapilieid IIKOJbl, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH OO€CIEeUYnBAET HHCTPYMEHTAIbHYIO 0a3y nJisi HW3Y4YeHUs BcCeX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroil CTOPOHBI, (OPMUPYET JIOTHUECKOE U
a0CTpaKkTHOE MBIIUJIEHUE YYalluXcsl Ha YypOBHE, HEOOXOAMMOM ISl OCBOCHUS
KypcoB HH(MOpPMATHUKH, OOIIECTBO3HAHUS, WMCTOPUHU, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalllhecsl OBJaJEBalOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTOpas (opMyIupyeT CBOU JOCTHXKECHUSI B MAaTEMaTHIECKOU opme.

Kypc anredpbl 1 Hayam MaTeMaTUYECKOrO0 aHaliu3a 3aKJIa/IbIBAE€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHaAMU (PU3UKH, XUMHUHU, OWOJIOTHH, MOHUMaHUSA
OCHOBHBIX TEHJICHIIMM OSKOHOMHUKH ¢ OOIIECTBEHHOM >KW3HH, I[1O3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO HCIIOJb30BaTh UX B IMOBCEIHEBHOM XU3HHU. B TOXXe Bpemsi OBIajeHUE
a0CTpaKTHBIMM U JIOTHYECKHM CTPOTMMH MaTeMaTHYEeCKUMHU KOHCTPYKIUSMU
pa3BUBaE€T yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKIEHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue u
aHaJioTHo, GOpMHUPYET KPEaTUBHOE U KPUTUUECKOE MbIIeHUE. B Xo/e u3ydyeHus
anreOpsl W HayaJl MaTeMaTUYeCKOrOo aHalu3a B CTaplled IIKOJIe Yydaluecs
MOJIYy4YalOT HOBBIA ONBIT PENIEHUS MNPUKIAAHBIX 33734, CaMOCTOSITEIbHOIO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEIEH pealbHbIX CUTYallMd M MHTEpIpeTaluu
MOJIYyYCHHBIX  PEIICHWM, 3HAKOMSITCS C  MpUMEpaMHd  MaTeMaTHYeCKHUX
3aKOHOMEpPHOCTEH B MpHUpPOAE, HAYKE W B HCKYCCTBE, C BBIJAIOUIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

Kypc obGmamaer 3HAUUTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanu3yeTcsi Kak uepe3 y4yeOHbI Marepuai, CocOOCTBYIOIIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOW AesTeNbHOCTH,



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

B ocHoBe MmeTonuku oOydeHHs airedpe M HadyajlaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT JEeSTeIbHOCTHBIN PUHIUI 00YUYEHHUSI.

CrpykTypa Kypca «Anredpa 1 Haualna MaTeMaTHYECKOTO aHaJIN3a» BKIHOYAET
CIEAYIOUIUE COAEPKATEINbHO-METONUYECKNE JIMHUM: «Yucina W BBIYUCICHUS,
«Dynkuun  u - rpaduku», «YpaBHEeHUST W HepaBeHCTBa», «Hauana
MaTeMaTU4eckoro aHamusa», «MHOXkecTBa U JIOTMKa». Bce OCHOBHBbIE
COZIEPKATEIIBHO-METOIUYECKUE JIMHUMA H3Yy4aloTCs Ha NPOTSHKEHUM JBYX JIET
oOy4eHusl B CTapllei IIKOJe, ECTECTBEHHO IOMOJHAA APYT Apyra U MOCTENEHHO
HACBIAsACh HOBBIMU TeMaMU U pasjgenaMu. JlaHHBIM Kypc  sABIISIETCSA
MHTETPaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cede coaepKaHhe HECKOJIbKUX
MaTEMaTUYECKUX AUCIUIUIMH: alnredpa, TPUrOHOMETPHSI, MAaTEMaTUYECKUI aHAJIN3,
Teopust MHOkecTB U JAp. [lo mMepe Toro kak ydvamuecs OBJIaIeBarOT BCcE Ooliee
IMIMPOKUM MATEMAaTUYECKUM aIlllapaToM, y HUX I1OCIENI0BATENbHO (popMUpYyeETCs U
COBEPLICHCTBYETCSI yYMEHUE CTPOUTh MATEMATHYECKYI0 MOJENb pealbHOU
CUTyallu¥, NPUMEHATHh 3HAHMS, NOJyYEHHbIE B Kypce «Anredpa W Hauvana
MaTEMaTUYECKOTIO aHaJIM3ay, IJis PEHICHUS] CaMOCTOSITENbHO CPOPMYITHPOBAHHON
MaTeMaTU4YECKOU 3aa4M, a 3aT€M HUHTEPIIPETUPOBATH I10JyYEHHBIN PE3yJIbTaT.

ConepxxarenpHO-MeTOAMYECKAs JIMHKUS «YHucna W BBIYMCIEHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOH IKoJjie. B crapmield mkone ocoboe BHUMaHHUE YACISIETCS
(OpMUPOBAHNIO TPOYHBIX BHIYUCIUTENBHBIX HABBIKOB, BKJIOYAIOIMIUX B ce0s
UCIOJIBb30BaHUE PA3IMYHBIX (OpM 3amucu AEWCTBUTEIBHOTO 4MCIA, 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 YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA) PEANNU3YETCS HA IPOTSIKEHUH BCETO
oOydeHuss B CTapuled WIKOJIe, IOCKOJBbKY B KaXKIAOM pas3jesie MpOorpaMMbl
IPETyCMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3aj1ad. OOydaromuecs OBJIAJEBAIOT
pa3IMYHBIMM METOAAMHU PELICHMS LEJbIX, pPalMOHAIbHBIX, UPPALMOHAIBHBIX,
NOKA3aTeNIbHbIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPUUECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucteM. [1oirydeHHbIe yMEHUs UCTI0JIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ MOMOUIbIO MPOU3BOJHOM, pELIEHUM NPUKIAJAHBIX 33Jad W 3a1ad Ha
HaxXOXKJIEHUE HauOONIBIINX W HAUMEHbIUUMX 3HaueHUd QyHKuuu. JlaHHas
colepkaTelbHas JMHUS BKJIIOYaeT B ce0s Takke (POpMUpPOBAHUE YMEHUU
BBIMOJIHATh Pacdy€Tsl 1Mo (¢GopMysiaM, NpeoOpa3oBaHUs IENbIX, PALUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, A TAKXKE BBIPAKCHUH,



colepkalmmx CcTeneHu u Jjorapudmel. braromapss u3ydeHuro anreOpandeckoro
Marepuaiga MPOUCXOAUT  JAJIbHEHIIEE  pPa3BUTUE  AITOPUTMHUYECKOTO U
a0CTpPaKTHOTO MBIIUICHUS ydaluxcs, (QOpMUPYIOTCS HaBBIKM JEAyKTUBHBIX
paccykJeHuil,  paboThl C  CHUMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AireOpa
npeiaraet 3(QGEeKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HarIsJHO JEMOHCTPUPYET CBOM BO3MOXXHOCTHU KakK
SI3bIKA HAYKHU.

ConepxarenbHo-MeTouueckas JiiHUS «DyHKIMM u  Tpaduku» TECHO
MEPEIIETAETCS C IPYTUMHU JIMHUAMU KypCa, MTOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MIOCJIE0BATENBHOCTh U3YYECHHUS MaTrepuaa. N3yuenne CTEIEHHOM,
MIOKAa3aTeJIbHOM, JIOTapU(PMUIECKON 1 TPUTOHOMETPUIECKUX (QYHKIIUNA, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI 71 perieHus 3a7ad U3 APYTUX YIeOHBIX
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, HUCCIEAOBATHh IMOJyYEeHHbIE (QYHKIMH, 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 Pa3BUTUIO QJITOPUTMUUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
00001IEHNI0 M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxartenpHas nuHus «Havama MaremMaTM4ecKOro aHain3ay I03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATE€MaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JOCTYITHBIX OOYYaIOMUMCS, ¥ KOTOPBIX MOSBIISETCS BO3MOXKHOCThH MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisiTh HX HauOOJbIINE M HAUMEHBIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TEJN, HAXOIUTh CKOPOCTH U
YCKOpeHus TpoueccoB. JlaHHas coaepxkareiibHas JWHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHUS MATEMATUYECKUX MOJAEIEH pPEalbHbIX CUTYalHi,
HaxO0XJICHUS HAWIYYIIErO0 PElICHUs B IMPUKIANHBIX, B TOM YHCIE COLUAIBHO-
SKOHOMMYECKHX, 3a/layax. 3HAKOMCTBO C OCHOBAaMHM MAaT€MaTHYECKOrO0 aHaiau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHMM paclio3HaBaTh IPOSIBJICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TeXHHUKE U HuckycctBe. OOyuwaromuecs Y3HAIOT O
BBIJAIOIINXCS pEe3yJIbTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTHKU Kak
HayKH, U UX aBTOpax.

ConepxarenpHO-MeTOANYECKAsE TUHUS «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 €&
NPUJIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKHE NHWCLUIUIMHBI B €IHHOE
nenoe. [lo3ToMy BakHO AaTh BO3MOYKHOCTH IWIKOJIBHUKY NOHUMATh TEOPETUKO-
MHOXECTBEHHBII $3bIK COBPEMEHHOM MAaTEMATHUKA M HCIOJIb30BATh €ro JJis
BBIPAXXCHUS CBOMX MBICIICH.

B kypce «AnreOpa u Hayajla MAaT€MAaTHYECKOTO aHaINW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI ~MAaTEMaTHYECKOTO MOJEIUPOBAHUSA, KOTOPbIE MPHU3BAHBI
c(hopMUPOBATH HABBIKU ITOCTPOEHUS MOJIEEH peanbHbIX CUTYyalUil, NCCIeT0BaHUs
ATUX MOJIEJel C MOMOIIBI0 ammapaTa ajaredpbl U MaTeMaTUYeCKOTo aHaiu3a U
VMHTEPIIPETANN TTOTYYECHHBIX PE3yJIbTATOB. TaKue 3aJaHus BIUIETEHBI B KaXIbIi
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,
abCTparupoBarbCs, HCIOJIb30BATh AHAJIOTHI0, 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 TutaHe Ha HM3y4YeHHE Kypca aireOpbl M Hayal 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 uncia. OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, MPOLIEHTHI,
OecKOHEYHbIe  Nepuoauyeckue Apodu. ApudMerhyeckue  Omepaluu ¢
palMoOHAIbHBIMU YK CIIaMU, TPpeoOpa30BaHUs YHCIIOBBIX BhIpakeHUH. [Ipumenenue
Ipo0el U MPOIEHTOB ISl PEIICHHs MPUKIAAHBIX 33/a4 U3 Pa3IMYHBIX OTpaciiei
3HAHUW U PEaJbHOU KU3HHU.

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

Crenenb ¢ 1uenbiM  nokazareneMm. Cra"paptHas  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 KOPHIMH HATYPaJIbHON CTENEHHU.

CuHYyC, KOCHHYC M TaHT€HC YMCJIOBOrO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
APKTAaHIE€HC YHCJIIOBOIO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa U TOXIECTBEHHbIE TTPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.

VYpaBHeHUEe, KOpEHb ypaBHEHMs. HepaBeHCTBO, pelleHHEe 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 MATEMAaTUYECKUX 3a1ay
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 (DYHKIIUU.

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



Tpuronomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(yHKUIHIA YUCIOBOIO apryMEHTA.

Hayana MaTeMaTH4eCKOro aHaIM3a

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

Apudmerrnueckas 1 reoMeTpuyeckas mporpeccu. beckoHeuHo yObIBaroiast
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOUIEH reoMeTpUuecKOon
nporpeccund. @opmyiia CIOXKHBIX NMPOLEHTOB. VMcnonp30BaHME NPOTpeccCUr s
pEILICHUs PEATBHBIX 3a/1a4 IPUKIIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHUKA

MHOK€eCTBO, onepauyu HajJ MHOXecTBaMu. Jlmarpammsl Oisiepa—BenHa.
[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. [Ipu3sHaku AETMMOCTH LETBIX YUCET.

CrernieHsb ¢ pallMoOHaNIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIECHM.

Jlorapudm yucna. JlecaTuynble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUA U HEPABEHCTBA

[IpeoOpazoBanue BeIpaX)XeHUH, COAEPKATUX JIOTapU(DMBI.

[Ipeobpa3oBaHue BBIpAXKEHUH, COAEpXKAILIMX CTEHNEHH C PalUOHAIbHBIM
IIOKA3aTEIIEM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

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

CucTeMbl M1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUW U HEPABEHCTB.

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

DOyHKUMH U Tpapuxn

Oynkiua.  [lepuomnueckne  dyHkuun. [IpoMexyTknm  MOHOTOHHOCTH
¢yHkuu. MakcumMyMbl U1 MUHUMYyMBI QyHKIuH. HaunGomnblnee u HauMeHbIee
3HauYeHHUE (PYHKIIUU HA MPOMEKYTKE.

Tpuronomerpuueckue QPyHKIINN, UX CBONCTBA U TpadUKu.

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



Ucnonws3zoBanue rpadmkoB GyHKIUN 711 PEIICHUS YPAaBHEHUN W JTUWHEHHBIX
CUCTEM.

Ucnonb3oBanue rtpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB MU
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPH PEIICHUU 3aJlady U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEAIbHOMN KU3HMU.

Hayaja MmaTreMaTH4eCcKOro aHaJIM3a

HenpepriBabie pyHkIMu. MeTo; MHTEPBATIOB JIJ1s1 PEIICHUS HEPABEHCTB.

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

[IpousBoanbie  3neMEHTAapHbIX  (QyHKUUA.  DOpPMYNIBI  HAXOXKICHUS
POU3BOJHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue MPOM3BOJHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTH U
sKCcTpeMyMbl. Haxoxenrne HanboIbIIIero 1 HauMEHBINEro 3HaueHus (QyHKIIUHA Ha
OTpE3KE.

[IpuMmeHeHne TPOU3BOMHOM JJISI HAXOXKACHUS HAWJIy4dlllero 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—JleliOnua.



IHNIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «Maremartuka» JTOMKHO 00ECIIeUnBaThH
JIOCTUKEHHE Ha YPOBHE Cpe/IHEro 00111ero 00pa3oBaHus CIEIYIOMINX JIMYHOCTHBIX,
METaINpPeAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrpaMMbl y4EOHOTO MpeaMeTa
«MareMaTrukKa» XapakTepU3yrTCs:

['paxxnanckoe BocUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMKU 00YUAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHUM C UX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

[TaTproTnyeckoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUHCKON TPAXKIAHCKON UACHTUYHOCTH, YBAXKCHHS K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKONW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOLICHUEM K
JTOCTUXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUHMCKON MaTeMaTUUYE€CKOMN IIKOJIbI,
K WCIOJIb30BAaHHMIO ITUX JOCTH)KCHHH B JIPYrux Haykax, TEXHOJIOTHAX, chepax
3KOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM ITyXOBHBIX LIEHHOCTEN POCCUICKOTrO Hapo/a;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  MOBEICHUS,
CBSI3aHHOIO C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO Oy IyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKMM OTHOLICHUEM K MHpPY, BKIIOYAs 3CTETUKY MATEMAaTHYECKHX
3aKOHOMEPHOCTEMH, 00BEKTOB, 3ajad, pEIICHU, pacCykJICHUN;
BOCIIPUMMUYHUBOCTBIO K MATEMaTUYECKHUM aCIIE€KTaM Pa3JIMUHbIX BUJOB UCKYCCTBA.

Du3nvyecKkoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHS TMPUMEHATh MaTEeMaTHYECKHWE 3HAHUS B
WHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa Ku3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pPOBbIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUA U

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

TpynoBoe BocuuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
pasnmuyHbIM  cepaMm  MPOPECCHOHATBHONW  JCATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W e€ TMPUIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymied mpodeccMd W pealM30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHHIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEH JKW3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PCIICHUH MTPAKTHUUYECKHX 33/1a4 MaTEMaTHICCKON HaPaBICHHOCTH.

DKOJIOTMYeCKO€e BOCITUTAaHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHUYECKON KyJIbTYphl, MOHHMMAHHUEM BIIHMSHUS
COIMATPHO-PKOHOMHYECKHX TPOIIECCOB HA COCTOSIHHE MPHUPOJIHONW M COIMATBHON
Cpenbl, OCO3HAaHHMEM TJIOOAJBHOTO XapakTepa SKOJIOTMYECKUX IpoO0jeMm;
OpHMEHTAaIlMe Ha NMPUMEHCHHWE MaTeMAaTHYCCKUX 3HAHUW JUIS pEIICHHs 3a7ad B
00JIaCTH  OKpYXAalolel Cpenbl, IUJIAaHUPOBAHHS TOCTYIMKOB U OIECHKH WX
BO3MOYHBIX TTOCJICICTBHM JIJIST OKPYXKAIOIIEH CPEJIbl.

[{eHHOCTH HAyYHOTO TTO3HAHUS:

c(hOpMHUPOBAHHOCTBHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKM W  OOMICCTBEHHOW TMPaKTUKH, TOHUMaHUEM
MaTEMaTUYECKOH HayKH Kak cgepbl YeIOBEUYECKOW MCSATCIBHOCTH, ITamoB €€
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS ITUBUJIN3AIMH, OBJIAJICHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTH4YeCKOW KYyJIbTypOM KaK CPEJICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYINECTBIIATh MPOCKTHYIO M HCCICIOBATEIBCKYIO ACSITEIBHOCTD
WHIUBUYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE Pe3ybTaThl OCBOCHHS IMPOTPAMMBI YUE€OHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvie — noznasamenvHvle  Oeticmeus, — 0Oecnedusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXcs (0ceoeHue
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccie0o8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBnie JorHUecKue AeHCTBUS:

e BBIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYTUPOBATH
OTIpeNeICHUs]  TOHSATWW; YCTAaHABIMBATh CYNIECTBEHHBIA  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3A;



BOCIPUHUMATh, (OPMYyIHMpPOBaTh W  NPEOOpPa3OBBIBATh  CYXKIACHUS:
YTBEPAUTENbHBIE U OTpPULIATEIbHBIC, E€AUHUYHbIC, YACTHBIE W OOIIHME;
YCIIOBHBIE;

BBIBISITD ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpPOTUBOpEUMsl B (pakTaxX, [aHHBIX, HAOJIONEHUSAX U YTBEPKIACHUSX;
npeajiaraTb ~ KpUTEpPUM  JJIA  BBIABICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMI;

JienaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATEIBHO JI0Ka3aTesIbCTBA MaTEeMaTUYECKUX
YTBEPKACHUN (MIPsIMBIE U OT IPOTHUBHOIO), BHICTPANBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl UM KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

BBIOMpATHh CIOCOO pemieHus: ydyeOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAaHTOB pEUIEHMs], BbIOMpaTh Haubonee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITEJILHO BBIIEJICHHBIX KPUTEPHUEB).

ba3oBrie nccnenoBaTenbCKUe JCHCTBUS:

UCIIOJIb30BaTh BOIMPOCH! KaK HCCIIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dopMyIHpOBaTH BONPOCH], (HUKCHPYIOIIUE MPOTUBOpEUHE, MpPodIeMy,
yCTaHABIMBAaTh  HCKOMOE M  JlaHHOe, (OpMUPOBATh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO TO3UIINIO, MHCHHUE;

IPOBOJIUTH CaMOCTOSITEITLHO CTUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHHE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
O0BbEeKTa, SBJICHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIEHHUSI M BBIBOJABI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOIIOACHUS, HCCIECIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTy4YE€HHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

MPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATH
IPEIOI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nuandopmariueii:

BBISIBJIITh A€(PUINUTHI MHPOPMAINH, JaHHBIX, HECOOXOAUMBIX HJIsi OTBETA
Ha BOIIPOC U ISl PELLICHUS 3a1a4u;

BBIOMpPAaTh ~ WMHGOpPMAIMI0O M3  HCTOYHUKOB  DPA3JMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
pa3IUYHBIX BUAOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALIMIO, MPEACTABIATh €€ B Pa3IMUHbIX (Popmax,
WJLTIOCTPUPOBATH Tpaduuecky;



2)

OLICHUBATh HaJIE)KHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(OPMYITMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanonuvie  KomMmynuxamuenwvle  Oeticmsus,  o0becneuusaom

CHOPMUPOBAHHOCIb COUUATILHBIX HABLIKOE 00YUAIOUUXCSL.
OoOuenue:

BOCIIpUHUMATh W (OPMYJIHpPOBATH CYXICHHUSI B COOTBETCTBUU C
YCIIOBHSIMHU U TICJISIMH OOIIICHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHUsI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4u, KOMMEHTHUPOBATh MOJTYyUYEHHBIN Pe3yJIbTaT;

B X0/Ie 00CyXIeHUS 3a7]aBaTh BOIMPOCHI IO CYIIECTBY 00CYKIa€MO TEMBI,
po0OJIeMBI, pelaeMoi 3a/1a4un, BICKAa3bIBATh HJIEH, HAIICJICHHbBIC HA TIOUCK
pEIICHUS; COMOCTaBIATh CBOM CYXKIEHUS C CYXACHHUSIMH JPYTHUX
YYaCTHUKOB JUaiora, OOHapYy>KWBAaTh PA3JIMUME U CXOJCTBO IO3HIIHMH; B
KOPPEKTHOU opMe HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNS,
OPEICTaBIATh  pPE3yNbTaThl  pEIICHUS  3aJadd,  OKCICPUMEHTA,
UCCJICIOBaHMS,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYTIUICHHUS ¢ YIETOM 3a/1a4 TIPE3EHTAIIMN M OCOOCHHOCTEH ayIUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMAaTh W WCIOJBh30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHIUBUyJIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh I1eJIb
COBMECTHOW JEeATEIBHOCTH, IUIAHUPOBATH OPTAHMU3AIMI0O COBMECTHOM
paboThI, pacTpenensiTh BUABI paboT, TOTOBAPUBATHCS, 00CYKIATh TIPOIIECC
U pe3ysbTat paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CykIeHUsI, 0OMEH 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 YYACTHHKAMHU B3aUMOICHUCTBHSI.

Vuueepcanouvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:

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

CaMOKOHTpOJIb:

BJIAJETh HAaBbIKAMU II03HABATEIbHON pe(diaeKcMH Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJE€Th CHocoOaMM  CaMONPOBEPKH, CAaMOKOHTpOJII Ipolecca H
pe3yJabpTara peleHnss MaTeEMaTUIeCKOU 3a1a4u;



e TNPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPH PELIICHHU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [IE€ITEIBHOCTH HA OCHOBE HOBBIX
00CTOSTENbCTB, JaHHBIX, HAUIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IEJd M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTUKECHUS WM HENOCTHXKEHUS PE3YJIbTaTOB JAEATEIBbHOCTH,
HaxXOJUTh OIIMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajaa MaTEMaTUYECKOTO aHaIK3a»
Ha YPOBHE CpPEJHEro o0I1iero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CJICTYFOIINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yucia 1 BHIYUCICHUA

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

Beimonusate  apudmMernueckue — omnepalud € PAlMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YU CIIaAMU.

BoinonHATe npuOaMKEHHBIE BBIUMCICHUS, UCIIONb3Ys MpaBuia OKPYTJICHHUS,
JenaTh MPUKUAKY U OLIEHKY PE3yJIbTaTa BbIYNCICHUMN.

OnepupoBarh MOHATUSAMH: CTENEHb C LEIbIM IOKa3aTeNeM; CTaHIapTHas
dopma 3amucu  JEHCTBUTENIBHOTO 4YMCA, KOPEHb HATypalibHOM CTEINECHH;
UCIOJIb30BaTh MOAXOIANTYI0 (POPMY 3alUCH IEHCTBUTENIBHBIX YUCEN ISl PeIeHUs
IIPAKTUYECKUX 3a/1a4 U MTPEACTABICHUS JaHHBIX.

OnepupoBarh NOHATUSMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YTJIA;
UCIIOJIb30BaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIIHN.

YpaBHeHUs M HEPABEHCTBA

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

BrinonHsaTe npeodpa3oBaHKsl TPUTOHOMETPUUECKUX BBIPAXKEHUM W pelaTh
TPUTOHOMETPUYECKUE YPABHEHMUSI.

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

IIpuMeHATh YpaBHEHMS M HEPABEHCTBA JJIsl PEILICHUS MAaTEMAaTHUYECKUX 3a]1a4
W 33]1a4 U3 Pa3IMYHbIX 00JIacTei HAyKH U peaTbHOM KU3HMU.



MonenupoBaTh peajbHble CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIPAKEHHUSI, YpPaBHEHMS, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, HCCIEI0BaTh
OCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allllapaTa ainreopsl.

DOyHKUMH U rpapuxn

OmnepupoBarh MOHATUSIMH: (YHKIHS, CIIOCOOBI 3aJaHusl (PYHKIMU, 00JIaCTh
OMpeNeieHUs] U MHOXXECTBO 3HAYeHMM (QyHKUMHU, Tpaduk (QyHKUHH, B3aUMHO
oOpaTHbIe PYHKIUU.

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

Hcnonb3oBath rpaduku GyHKINN A1 pelIeHUs] ypaBHEHUH.

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

Hcnonb3oBare rpaduku QyHKIMA UIsI HUCCIEAOBAaHUS MPOIECCOB U
3aBUCHUMOCTEH MpH PElIeHUH 3aJa4 U3 JIPYTHuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KU3HU; BhIpaXaTh (OpMYyJIaMU 3aBUCUMOCTH MEXK/y BEJIMUMHAMHU.

Hauana mateMaTH4ecKoro aHajau3a

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

OnepupoBarh TMOHATUSIMH: OECKOHEUYHO YyOBIBAIOIIAsi TreoMETpUYecKast
nporpeccusi, cyMMa 0€CKOHEYHO yObIBaroIIe reOMETPUIECKON POrPECCHH.

3anaBaTh NOCAEAOBATENIBHOCTH PA3IMYHBIMU CITOCOOAMHU.

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

MHoskecTBa M JIOTHKA

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 TNOHATUAMHU: HaTypajbHOE, IEJI0€ YHCIO; UCIOIb30BATh
MPU3HAKU JICJIMMOCTH LEIbIX YUCEI, PA3JIOKEHHUE YHCJIAa Ha MPOCThIE MHOXKUTEIN
JUI pEIIEHUS 3a1a4.

OnepupoBarh NOHATHEM: CTENEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBarh MOHATHAMU: JOTapu(PM UYHCIIA, TECATHYHBIC W HATypalbHbIC
aorapu@Mel.



YpaBHeHUs] H HEPAaBEHCTBA

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

BoinmonuaTe npeoOpa3oBaHUs  BBIPAKEHUH, COAEpXKAIIUX JIOTapU(PMBbL;
OMEepUpPOBATh MOHATUSMU: JIOTAPU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonute pemenus npocTeniunx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHSMHU: CUCTEMA JMHEHHBIX YPAaBHEHUW M €€ pELICHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJIS PELIEHUS IPAKTUYECKUX 3a/1a4.

HaxomuTp peuieHuss npocTelImx CUCTEM M COBOKYMHOCTEN pallMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MonenupoBaTh peanbHble CHUTyalldd Ha S3bIKE aiaredOpbl, COCTAaBISATH
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 (PYHKIMH, TOYKM OJKCTpeMyMma (QyHKUUH, HaubOojbllee U
HaMMeHblllee 3HayeHuss QYHKIMM Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCIeI0BaHUs (PYHKIMH, 3a]JaHHOUN rpaduKoM.

OnepupoBarh MOHATUSAMH: TpaUKM MOKA3aTENbHOH, JIOrapupMUUEcKol H
TPUTOHOMETPUUECKUX (YHKUMN; M300paxaTh UX Ha KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIB30BATh IS PELICHUS] YPABHEHUI U HEPABEHCTB.

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

Ucnonb3oBate rpaduku GyHKOUE I KCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEHN U3 APYrUX YYeOHBIX TUCIUILIMH.

Havana maTreMaTH4ecKOro aHaIu3a

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

HaxoauTs mpou3BOAHbIE AIEMEHTAPHBIX (QYHKIIUHI, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.

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

Hcnonp30BaTh NPOW3BOAHYIO Il HAXOXKIAEHWS HAWIY4IIEro pEIICHUS B
IPUKIIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a/1a4aXx.

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



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

Pemarp mpukiagHbie 3aa4d, B TOM YHCJE COIUATBHO-DKOHOMHUYECKOTO H
¢du3nvecKoro xapakrepa, CpeCTBaMU MaTeMaTHYECKOT0 aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumenoBaHue pas3aejioB u

TEM NMPOrpaMmal

Koaun4yecTBO 4acoB

Bcero

0P

CHHCOK HTOrOBBIX
IUIAHUPYEMBIX

pe3yJIbTaToB ¢
yKa3aHHeM ITANoB UX
¢dopmupoBanus

Cnoco0 OIleHKHATOT0BBIX
IUIAHUPYEeMBbIX
pe3yJbTaToOB

MHoxecTBa pairOHaJIbHBIX
u HCﬁCTBHTGHBHBIX YHUCCII.

PanyoHnanbHbIE ypaBHEHUS U

HEepaBEHCTBA

14 1

resh.edu.ru
yaklass.ru
uchi.ru

OnepupoBath
ITOHSATHSIMU:
paIoHaIbHOE U
JIECTBUTEILHOCUHCIIO,
OOBIKHOBEHHAS K
JeCcATUIHAs APOOb,
MIPOLICHTHI.

BreimonHaTs
apumMeTHIecKre
oTIeparuu ¢
palMoHAILHEIMU U
NEUCTBUTEILHBIMUA
YHCIaMU.

BrIimonsaTs

MpUOTKEHHBIE
BBIYHUCIICHUS, UCTIONB3Y S
MIPaBUIIA0KPYTIICHHS,
JIeNaTh TPUKUIKY
OIIEHKY pe3yJbTaTa
BBIYHCIICHUIA.

Pemath
paloHAIBHBIC
YpaBHEHUS H
HEPaBEHCTBA,

VYcTHsIil onpoc
CaMocTosTeapHas
paborta
Maremarudeckuii

JUKTaHT
Konrtponbnas padota

OyHKIMH U TpaQUKH.

resh.edu.ru

OHpeI[eJ'IfITL 3HA4YCHHUC

YeTHbIi onpoc,



https://www.yaklass.ru/?%045;
https://uchi.ru/

CrerneHs ¢ 1eabIM
IOKa3areyieM

yaklass.ru
uchi.ru

(HYHKIMUIIO 3HAYSHUIO
apryMmeHTa rnpu
Pa3IMYIHBIX CIIOC00ax
3aaHus QyHKINH.
Crpouts rpaduku
U3Y4YEHHBIX QyHKIHH,
BBITIOJTHSTh
npeoOpa3zoBaHus]
rpauKoB;

OmnwuceIBaTh 10 TpaduKy u
o opmysie moBeIcHUE U
CBOHCTBA (DyHKIIHUH.

CamocrosiTenbHasspaboTa,
MareMaTH4eCKUH TUKTaHT

ApudmeTndeckuii KOpeHb N—
OU CTEIICHM.
HppaunonanbHbie
YpaBHEHUS U HEPABEHCTBA

18

resh.edu.ru
yaklass.ru
uchi.ru

OnepupoBaTh NOHITHSIMHU:
TOKJECTBO, YPaBHECHUE,
HEPABEHCTBO; LIETIOE,
pamoHaIbHOE,
HMppalOHAIBHOE
ypaBHEHHE, HEPABEHCTBO;
Brinonsste
npeoOpa3oBaHus LEIbIX,
paIOHANBHBIX U
HppalOHaIbHBIX
BBIPQ)XCHUW HpeIIaTh
OCHOBHBIE THIIBI LIETBIX,
paIMOHANBHBIX U
HMPPalOHAIBHBIX
YPaBHEHUH U
HEPaBEHCTB.

VYcTHBI onpoc
CamocTosTeabpHas
pabora
MaremaTtuueckui
OUKTAHT
KoHnTponbHas pabora

DopMyIIBl TPUTOHOMETPHH.
Tpuronomerpuueckue
YpaBHEHHUS

22

resh.edu.ru
yaklass.ru
uchi.ru

3anuceIBaTh MHOKECTBO
YHCell,
COOTBETCTBYIOIIUX Ha
YHCIOBOM

OKPY>KHOCTH TOYKE;
HaXOJINUTh HAYNCIIOBOH

VYcTHBI onpoc
CamocTosTeabpHas
paboTa
MaremaTtuueckui
OUKTAHT
KonrtponpHas padbora



https://www.yaklass.ru/?%045;
https://uchi.ru/
https://www.yaklass.ru/?%045;
https://uchi.ru/
https://www.yaklass.ru/?%045;
https://uchi.ru/

OKPYKHOCTH TOUKY,
COOTBETCTBYIOIIYIO
JaHHOMYYHCILY;
COCTaBJIATH TAOIUITY
3HAYCHUIN; HAXOUTh

Ha YKUCIIOBOI
OKPYKHOCTH TOYKH C
KOHKPETHBIM
3HAYCHUEM

a0CIMCCHI ¥ OPMHATEI,
OTIPENIEIISITh KAKHM
qHUCIIaM OHU
COOTBETCTBYIOT;
COCTaBUTH TaOIUITY
3HAYEHUN CHHYCa,
KOCHHYyCa, TaHTeHca |
KOTaHI'€HCa;

yOpouaTb BBIPAXKCHUA C

PUMEHEHHUEM OCHOBHBIX
(hopMyI1 OIHOTO apryMeHTa
TPUTOHOMETPUIECKUX
(byHKIWIT;

IEPEBOAUTH PaIUaHHYIO
Mepy yria B TpaJyCHYIO
1 Hao00POT;

pemiaTh 3a1aHus Ha
IpUMEHEHNEePOPMYT
MIPUBE/ICHUS,

pemars
pocTenmne
TPUTOHOMETPUIECK
HEypaBHEHUS.

TlocnenoBarenbHOCTH U
MPOTPECCUU

resh.edu.ru
yaklass.ru

OmepupoBath
MTOHATUSAMU:

VYeTHBIi onpoc
CamocrosTenpHaspaboTa



https://www.yaklass.ru/?%045;

[ToBTOpeHue, 06001IeHNE,
cUcTEMAaTH3aIMs 3HAHUI

uchi.ru

resh.edu.ru
yaklass.ru
uchi.ru

MOCIIeA0BATENHLHOCTbD,
apudMeTHIecKas u
reoMeTpuyecKas
MPOTPECCHH.
OnepupoBathb
IIOHATHUAMMU.
0ecKOHEYHO yObIBaroIast
reoMeTpryecKas
MpOTpeccHs,
CyMMa OECKOHEYHO
yOBIBAIOIIICH
T€OMETPHYECKON
MIPOTPECCHH.
3agaBaTh
MOCIeA0BATEILHOCTH
Pa3IMYHBIMU CIIOCOOAMM.
Hcnonp30BaTh CBOHCTBA
NIOCJIE0BATENBHOCTEN U
MIPOTPECCH [T PEeIIeHHS
PCAJIbHBIX 3a/1a4
MPUKIIaTHOTOXapaKTepa.

O06o06mmenne u
cUcTeMaTH3ausI3HaHuH

Maremaruueckui
JTUKTAHT

VYCTHBIN o1Ipoc; pelieHue
Y4eOHBIX HITPAKTHKO-
OpPHEHTHPOBAHHBIX

3ajay.
Kontposbaas padora

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68



https://uchi.ru/
https://www.yaklass.ru/?%045;
https://uchi.ru/

11 KJIACC

KoJnuecTBo yacoB

IMpakTn
K YyecKue CnucoK HTOTOBBIX Cnoco0 oneHkn
ORTPO padoThI IUIAHUPYEMBbIXPe3y/IbTaTOB HTOTOBBIX
Bcero | JabHBIE
Ne HauMeHOBaHHe Pa3/e/ioB H TeM paGoTLI CyKa3aHMeM ITaNnoB UX IUIAHUPYeMbIX
n/n NMporpamMmblI ¢popmupoBanus pe3yJabTaToB
OmneprpoBaTh NOHATHAMHU: YcrHbli ompoc
HaTypajJbHOEC, LEJIOCUUCIIO, CaMocTosTenbpHast
HUCII0JIb30BaThIIPU3HAKHU pa60Ta
JEITMMOCTH LEJIBIX YUCEII, MaTeMaTH4eCcKuit
pa3IoKEHUEYHCIIa Ha IIPOCThIE JIMKTaHT
MHOXUTEIN JIApEIIeHus 3a1ay. KouTpossHas pabora
OrmepupoBaTh MOHATHEM: CTEIICHB
C pallMOHAJIbHBIM
IIoKas3arTeJIeM.
CrteneHb ¢ paliMOHAIBHBIM CEEE?TZTTB R
1 nokaszarenem. [TokazarenbHas 12 1 S ——————
¢bynkius. [TokazarenbHbIe ypaBHEHUS OTIEPHPOBAT TOHSATHSAMIL:
1 HCPaBCHCTBA MOKa3aTeNibHOE YPaBHEHHE |
HEPaBEHCTBO; PeliaTh OCHOBHBIC
THIIbI [IOKA3aTENbHBIX YPABHEHUN
WHEPABEHCTB.




Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

12

OnepupoBaTh MOHATHSIMH:
sorapuM 4ucia, 1eCATHIHBIC

W HaTypaJbHbIC JIOTapr(pMBI.
OmnepupoBaTh HOHATUAMHU:
rpadUKH MOKa3aTeJIbHOM,
JOTapuMHUIECKON U
TPUTOHOMETPUYECKUX (DYHKINH;
n300pakaTh UX Ha KOOPAWHATHOMN
TUTOCKOCTH U UCTIOJIb30BaTh IS
peuleHus ypaBHEHUIN
HEPaBEHCTB.

Y cTHBIN O1npoc
CamocrosTenpHas
pabora
MaremaTndeckui
JMKTaHT

Tpuronomerprudeckue GyHKINU U UX
rpa¢uku. TpuroHomeTpuueckue

OnepupoBaTh HOHATHEM: I'paQUK
TPUTOHOMETPUYECKOH (hyHKINY;
M300paxkaTh KOOPAMHATHON
IINIOCKOCTH U UCIIOJIB30BaTh JJIA
peLieHus ypaBHEHUIN

VYerasblil onpoc
CamocrosTenpHas
pabota
MaremaTtndeckuit
JUKTAHT

HEPaBEHCTBA 9 HEPaBEHCTB. } KoHrTponpHas padora

HaXO)II/ITB PEHICHUATIPOCTEUTITNX
TPUTOHOMETPHUICCKUX
HEPaBEHCTB
OnepupoBaThIIOHATUAMU: VYeTHBIi onpoc
HeTpepBIBHAS (PYHKIVS CaMocrosTensHas
Npou3BOgHAS (HYHKLNH; pabota
HCII0JIb30BaTh Maremarnueckuit
TeOMETPUIESCKHUIA U (PUINIECCKUIA AUKTAHT
CMBICJITTPOU3BOIHOM ISt KoHnTponbHas padota
pelIeHus 3aaay.
[IpousBoanas. [Ipumenenue " HaxoauThpon3BoaHbIE

MIPOU3BOJHOU

3JIEMEHTapHBIX (YHKIIHH,
BBIYUCIISATH POU3BOIHBIC
CYMMBI, TPOU3BEICHIIS,
Y4acTHOTO (DYHKITUI.
Hcronp30BaThIIPOU3BOAHYIO IS
uccieoBaHus (GyHKIMH Ha
MOHOTOHHOCTbH H

OKCTPEMYMBbI, IPUMCHSATH




pe3yJIbTaThl UCCIICIOBAHMSI K
MTOCTPOEHUIO TPAPHUKOB.
Hcnonb30BaThbIIPOU3BOIHYO JITIS
HaXO0XACHUA HANTTYYIICTO
pEIICHUS B PUKIIATHBIX, B TOM
YHUCIIE COIMATBLHO-
HKOHOMHYECKHX 33]1auax.

NHTerpan u ero npuMeHeHus

OnepupoBaTbIOHITHUAMMU:
nepBooOpa3Hasi U HHTErpad;
MOHUMAThI€OMETPHUYECKHUI 1
(U3MUECKHIA CMBICT UHTETpaja.
Haxonuts nepBooOpazHbie
3JIEMEHTapHBIX (QyHKIMHT;
BBIYUCIISIT UHTETpaiiio GpopmyJe
Herorona—Jleiiouna. Pemars
NPUKJIaJHbIE 3aJa91

VYcTHBI onpoc
CaMocrosTensHas

pabora

MaremaTtuueckui
JTUKTAHT

Kontponsnas pabora

Cucremsl ypaBHEHHN

12

OmnepupoBaTh NOHATHIMHU:
CHUCTEMA JINHEVHBIX
YpaBHEHUH U e€peNIeHUE;
HCIIOJIb30BaTh

CUCTEMY JIMHEMHBIX yPABHEHUM
JUTSI peLIeHUs

IPaKTUYECKUX 3a/1a4.
HaxonauTe perenus npocTenmx
CUCTEMU COBOKYITHOCTEHN
paIMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB.

MopenupoBars peajabHble
CUTYAIINH Ha SI3bIKE alreOpsl,
COCTaBIIAThBBIPAKEHUS,
YpaBHEHUs!, HEPABEHCTBA U
CUCTEMBI 110

YCJIOBHIO 33J]a4M, UCCIIEA0BATh
MIOCTPOEHHBIE

MOJIEJNIN C UCIIOJIb30BAHUEM

ammapara anreopsl.

YcTHBIN onpoc
CaMocTosTeapHas

pabota
KouTtponsnas padota




OnepupoBaTHIIOHATHIMHU:

Y CTHBIN Onpoc

HaTypaJbHOC, LIEJIO0C CamocrosiTeNnbHast
YHCJI0; UCTIOJIB30BATh pabora
MPpU3HAKU ACIIMMOCTHU Maremaruueckui
7 HatypainbHble u 1ienpie yncia 6 LEJIBIX YHCEII, PA3JI0KeHHE AVKTaHT
4uclia Ha IMPOCTBIC
MHOXUTECIN OJId pECHICHUA
3aj1ad.
O6006mmenue u YcTHBIM 0mpoc;
CI/ICTeMaTI/I3aL[I/I$13HaHI/II71 peIICHUC yqe6Hbe n
IIPAaKTUKO-
[ToBTOpenwme, 00001ICHNHE, OPHEHTHPOBAHHBIX
8 CHUCTEMAaTH3alUs 3HAHUI 18 3a/aq
KontposbHas padbora
OBHIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME
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