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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 MOJIEIMPOBAHUSA, KOTOPBIE IMPHU3BAHBI
c(hopMUPOBATH HABBIKU ITOCTPOEHUS MOJIEEH peanbHbIX CUTYyalUil, NCCIeT0BaHUs
ATUX MOJIEJel C MOMOIIBI0 ammapaTa ajaredpbl U MaTeMaTUYeCKOTo aHaiu3a U
MHTEPIIPETANN TOTYYECHHBIX PE3yJIbTATOB. Takue 3aJaHus BIUIETEHBI B KaXKIbIU
U3 Pa3aeioB MPOTPaMMBbl, MIOCKOJIBKY BECh MaTE€pUall Kypca MIUPOKO UCIOJIb3YETCS
JUISL pelieHusl NMPUKIaAHbIX 3a1a4. [Ipu pemieHnn peanbHbIX TPAKTHUYECKUX 3a/1ad
y4daluecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCTparupoBarbCs, HCIOIb30BAaTh AHAJIOTHIO, O000OIIATh M KOHKPETU3MPOBATH
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 W3y4YeHHE Kypca ajreOpbl M Hadal MaTeMaTUYeCKOTo
aHanu3a Ha 0a30BOM ypOBHE OTBOAMUTCA 2 yaca B Henento B 10 kiacce u 2 yaca B
Heneno B 11 kiacce, Bcero 3a jBa rojia oo0ydenus: — 136 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BBIYUCICHUSA

PaunonanpHpie uncina. OOBIKHOBEHHBIE M JI€CATHYHBIE JPOOH, MPOLIEHTHI,
OecKOHEYHbIe  Nepuoauyeckue Apodu. ApudMerhyeckue  Omepaluu ¢
palMoOHAIbHBIMU YK CIIaMU, TPpeoOpa30BaHUs YHCIIOBBIX BhIpakeHUH. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PEeIleHUs] MPUKIAJHBIX 337a4 U3 PA3IUYHBIX OTpacien
3HAHUU U PEaJIbHOU KU3HMU.

JeucrButenpHble uMcia. PanvoHanbHbIE HW  UPPAUMOHAIBHBIE YHCIA.
Apudmernueckre ornepanud ¢ JEHCTBUTENbHBIMU yHciaMu. [IpubnmkEéHHbie
BBIYMCJICHUS, IPABUIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA Pe3yJibTaTa BHIYUCICHUMN.

Crenenb ¢ 1uensiM  mnokazareneM. CranpaptHas ¢opma  3amucu
NelcTBUTENbHOTO yucna. Vcnonb3oBanue mnoaxoxasmiedt  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YHUCEN [JISl PELICHHS TMPAKTUYECKUX 3alad U MPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb ~ HAaTypaJlbHOM  creneHu.  JledctBus  c
apu(pMETUYECKUMH KOPHIMH HATYPaJIbHON CTENEHHU.

CuHyC, KOCHHYC W TaHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHT€HC YHUCIIOBOI'O ApTyMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa U TOXIECTBEHHbIE TTPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.

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

Pemmenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne nppanmonanbHbIX ypaBHEHUM U HEPABEHCTB.

Penienne TpUroHOMETpUYECKUX YPABHEHU .

[IpruMmeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a/1ad
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.
[IpomexxyTkH 3HAKOIOCTOSIHCTBA. YETHBIE M HEUETHBIE PYHKIUU.

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 aHaIM3a

[TocnenoBarenbHOCTH, CHOCO0BI 3a1aHUS MOCJIEA0BATEIbHOCTEN.
MOHOTOHHBIE TOCIEN0BATENBHOCTH.

Apudmerrnueckas 1 reoMeTpuyeckas mporpeccu. beckoHeuHo yObIBaroiast
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOUIEH reoMeTpUYecKou
nporpeccud. @opmyiia CHOXKHBIX NMPOLEHTOB. lcnonb3oBaHue mnporpeccun aiist
pEILICHUs PEATBHBIX 3a/1a4 IPUKIIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHUKA

MHOX€eCTBO, omnepaluuu HaJ MHoOXecTBaMu. Jluarpammbl Jitnepa—BeHHa.
[IpuMeHeHrEe TEOPETUKO-MHOXKECTBEHHOIO anmnapara JJisi ONMCAHUs pPEabHbIX
MPOIIECCOB U ABJICHUH, IPU PEIICHUH 33]1a4 U3 IPYTUX YUYCOHBIX MTPEIMETOB.

Onpenenenne, Teopema, CIeACTBUE, JOKA3ATENBCTBO.

11 KJIACC

Yucaa v BbIYUCTICHUS

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

CrernieHsb ¢ pallMoOHaNIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIECHM.

Jlorapudm yucna. JlecaTrnynbie 1 HaTypajJbHbIE JOrapu(MBI.

YpaBHeHUA U HEPABEHCTBA

[IpeoOpazoBanue BeIpaX)XeHUH, COAEPKATUX JIOTapU(DMBI.

[IpeoOpa3oBaHue BBIpAXKEHUN, COAEpXKAILMX CTENEHH C PpalUOHAIbHBIM
IIOKA3aTEIIEM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble YpaBHEHUS 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  ypaBHEHUM, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad W3 Pa3JuyHbIX 00JlacTell HayKM W peajbHOU
KU3HU.

DOyHKUMH U Tpapuxn

Oynkiua.  [lepuomnueckne  dyHkuun. [IpoMexyTknm  MOHOTOHHOCTH
¢yHkur. MakcumMyMbl ¥ MUHHUMYyMBI (QyHKIuH. HaunGombllee u HanMeHblee
3HauYeHHUE (PYHKIIUU HA MPOMEKYTKE.

Tpuronomerpuueckre QyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[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 BO3HHUKAIOT IMPHU PEIICHUH 3a/ad U3 APYruX ydeOHBIX
IIPEIMETOB U PEAIbHOMN KU3HMU.

Hayaja MmaTreMaTH4eCcKOro aHaJIM3a

HenpepriBabie pyHK1IMM. MeTO HHTEPBAJIOB JIJIs1 PEIICHUSI HEPABEHCTB.

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

[IpousBoanbsie  3ieMeHTapHbIX  QyHKIME.  DopMynbl  HAXOXICHHS
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 TPOU3BOJHOM JJISI HAXOXKAEHUS HAWIIy4YIIEero pELICHHS 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 CpeJIHET0 00111er0 00pa30oBaHusl CIEIYIOMMNX TUYHOCTHBIX,
METaINpPeAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpPaMMbl Y4EeOHOTO TMIpeaMeTa
«MareMaTrukKa» XapakTepU3yrTCs:

['paxxnanckoe BocUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMHU 00YUYAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHM,
IpoLEeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

[TaTproTnyeckoe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTHIO POCCUICKON TPaXTAHCKON UACHTUYHOCTH, YBOKCHUSI 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 BOCIIMTAHUS:

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 BKJIaJIa B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKMM OTHOLICHUEM K MHpPY, BKIIOYAs 3CTETUKY MATEMAaTHYECKHX
3aKOHOMEPHOCTEMH, 00BEKTOB, 3ajad, pEIICHU, pacCykJICHUN;
BOCIPUMMUYHUBOCTBIO K MATEMAaTUUYECKHUM aCIE€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 aKTUBHOCTb); busndeckoro
COBEpUICHCTBOBAHUS, npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeSATENbHOCTBIO.

TpynoBoe BocuuTaHue:



TFOTOBHOCTBIO K TPYJy, OCO3HaHHEM LIEHHOCTH TPYAOJIIOOMs; MHTEPECOM K
paznmuyHbiM  cpepaM  NPOPECCUOHAIBHOM  JEATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOP
Oynyweil mnpodeccun M peaau3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUU NPAKTUYECKUX 3a1a4 MATEMaTUYECKON HaIIPABJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYyJIbTYpbl, MOHUMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBHOIO  XapakTepa HSKOJOTMYECKUX MpodiIeMm;
OpHMEHTAllMEed HAa NPUMEHEHUWE MATEMATUYECKUX 3HAHUM Ul PELICHMs 3a1ad B
00JIaCTH  OKpYXKAarolled Cpenbl, IUIaHUPOBAHMS IIOCTYIKOB M OLEHKM HX
BO3MOJKHBIX ITOCJIEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

[enHOCTH HAY4YHOI'O MO3HAHHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM MpPaKTUKH, MOHUMAaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ATaloB €€
pasBUTHUS M 3HAYMMOCTH JUIs PA3BUTHUS LUBWIM3ALKMM;, OBJIAJACHUEM S3BIKOM
MAaTeMAaTUKM M MAaTeMaTUYECKOW KyJIbTYpOHW KaK CpPEIACTBOM IIO3HAHUS MUPA;
FOTOBHOCTBIO OCYILECTBIATh IPOCKTHYIO U MCCIEAOBATEIBCKYIO IEATEIbHOCTD
VHJWBUYAJIBHO U B IPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE Pe3ybTaThl OCBOCHHS IMPOTPAMMBI YUE€OHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM 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 (IIPsIMBbIE U OT IPOTUBHOIO), BHICTPAUBATh APIyMEHTAIMIO,
OPUBOJIUTH MPUMEPbl UM KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

BBIOMpATHh CIOCO0 penieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUIEHMs], BbIOMpaTh Haubonee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITEJILHO BBIIEJICHHBIX KPUTEPHUEB).

ba3oBbie ncciaenoBaTenbCKUe 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 AKCIIEPUMEHT,
UCCIIEJOBAaHHE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
O00BEeKTa, SBJICHUSA, MPOLECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIEHHUSI M BBIBOJABI IO pe3ysibTaTaM
POBEAEHHOTO HAOIIOACHHUS, HCCICIOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJTy4YE€HHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpOIEcca, a TaKXKE BBIIBUTATH
IPEIOI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nuandopmariueii:

BBISIBJISITh Ae(pUINUTHI MHPOPMAINH, JTaHHBIX, HECOOXOAUMBIX NJIsi OTBETA
Ha BOIIPOC U ISl PELLICHUS 3a1a4u;

BBIOMpPAaTh ~ WMHGOpPMAIMI0O M3  HCTOYHUKOB  DPA3JMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IUYHBIX BUAOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh MH(POPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH Tpaduuecky;



e OLIEHUBATH HAIEKHOCTD uHbOopMaIuu 110 CaMOCTOSATEIBHO
c(OpMYJIUPOBAHHBIM KPHTEPHUSIM.

2)  Vuusepcanvuvie KOMMYHUKamueHwvle  Oelicmeus, 0becneuusarom

CHOPMUPOBAHHOCIb COUUATILHBIX HABLIKOE 00YYAIOUUXCSL.

OOmicHue:

e BOCHPHHHMMATh | (DOPMYIHpPOBaTH CYKICHHUS B COOTBETCTBUU C
YCIIOBUSAMH U IEJIAMHU OOIIECHHS; SICHO, TOYHO, IPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JaBaTh IMOSCHECHHS IIO
XOJy pelICHUs 3a/1a4i, KOMMEHTHPOBATh MOJyYEeHHBIN pPe3yJIbTarT;

e B X0JI¢ 00CY)KJICHUS 3a]]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
po0OJIeMBbI, peliaeMoi 3a/1a4ur, BbICKAa3bIBaTh MJICH, HAIICIICHHbIC HA TIOMCK
PCIICHMS; COIMOCTaBIATh CBOM CYXICHHUS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh PA3JIMYME M CXOJICTBO ITO3WIININ; B
KOPPEKTHOH (opMe GopMyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHUS,

e TPEICTaBIATH  PE3yNbTAaThl  pEIICHHS  3aJadd,  OKCICPUMEHTA,
UCCJICIOBaHMS,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHS C yU4ETOM 3a/1a4 MPE3eHTAIN U OCOOEHHOCTEH ayJUTOPHH.

CoTpyaHHYECTBO:

e TOHMMATh W  UCIOJB30BaTh  TPEUMYINECTBA  KOMAaHJHOH W
WHIUBUyJIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh I1eJIb
COBMECTHOW JEeATEIBHOCTH, IUIAHUPOBATH OPTAHMU3AIMI0O COBMECTHOM
paboThI, pacTpenensiTh BUABI padoT, TOTOBApPUBATHCS, 00CYKIATh TPOIIECC
U pe3ysbTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e YYacTBOBATh B IPYIIOBLIX popMax paboThl (00CYkIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pPaOOTBI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JAPYTUMH YiIeHAMH KOMAaHJIbI;
OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYACTHHKAMHU B3aUMOICHUCTBHSI.

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 MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAaIUu.

CaMOKOHTpOJIb:

e BJIAQJACTh HaBBIKAMU [IO3HABATEJIbHOU pe(dIEeKCUH Kak OCO3HAHUS
COBEpIIAEMbIX JEUCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB,;
BIAJETh CHoco0aMu CaMOIPOBEPKH, CAMOKOHTpOJISI —Mpolecca |
pe3yJibTara peueHrs MaTeMaTUIeCKOM 3a1auu;



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpU PELICHUU
3a7a4i, BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTENbCTB, JaHHBIX, HAUIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IEJd M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTUKECHUS WM HENOCTHIXKEHHUS PE3YJIbTATOB JIEATEIIBbHOCTH,
HaXOJUTh OIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajaa MaTEMaTUYECKOTO aHaIK3a»
Ha YPOBHE CpPEJHEro o0I1iero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CJICTYIOIINX TPEMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

10 KITACC

Yucia 1 BIYUCTCHUA

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

Beimonusate  apudmMernueckue — omnepalud € PAlMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YU CIIaAMU.

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

OnepupoBarh MOHATUSAMH: CTENEHb C LEIbIM IOKa3aTeNeM; CTaHIapTHas
dopma 3amucu  JEHCTBUTENIBHOTO 4YMCA, KOPEHb HATypalibHOM CTEINECHH;
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YUCEN ISl PEeIeHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS JaHHBIX.

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

YpaBHeHUs M HEPABEHCTBA

OnepupoBarh MOHATHUSIMU: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, UPPAlMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPAaBHEHHUE;

BrinonHsaTe npeodpa3oBaHKsl TPUTOHOMETPUUECKUX BBIPAXKEHUM W pelaTh
TPUTOHOMETPUYECKUE YPABHEHMUSI.

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

IIpuMeHATh YpaBHEHMS M HEPABEHCTBA JJIsl PEILICHUS MAaTEMAaTHUYECKUX 3a]1a4
M 33]71a4 U3 PA3IMYHbIX 00J1acTel HayKU U PeaIbHON KU3HHU.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPAKEHHUSI, YpPaBHEHMS, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, HCCIEI0BaTh
OCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allllapaTa ainreopsl.

DOyHKUMH U rpapuxn

OmnepupoBarh MOHATUSIMH: (QYHKIHS, CIIOCOOBI 3a/laHus (PYHKIMH, 00IacTh
OMpeNeieHNs] U MHOXXECTBO 3HAYCHHM (QYHKUHUH, Tpapuk (QYHKIUH, B3aUMHO
oOpaTHbIe PYHKIUU.

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

Hcnonb3oBath rpaduku GyHKIUN A1 pelIeHUs] ypaBHEHUA.

Ctpouth 1 uuTaTh TpadUKu JUHEWHON (PYHKIUHU, KBAIPATUUHON (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 (OpMyIaMu 3aBUCUMOCTH MEXK/y BEJIMUYMHAMHU.

Hauana maTeMaTH4eCcKOro aHAJIHU3a

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

OnepupoBarh TMOHATUSIMH: OECKOHEUYHO YyOBIBAIOIIAsi TreoMETpUYecKast
nporpeccusi, cyMMa 0€CKOHEYHO yObIBarOIIe reOMETPUUECKON MPOTPECCHH.

3aiaBaTh NOCIEAOBATENBHOCTH PA3IMYHBIMUA CITIOCOOAMHU.

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

MHoskecTBa M JIOTHKA

OnepupoBarh MOHATHUSIMHU: MHOXKECTBO, ONEPAIH HAJ MHOKECTBAMHU.

Hcnonb30BaTh  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 NOHATUSMH: HaTypaJibHOE, IEJI0€ YHCIO; MCIOJIb30BaATh
MPU3HAKU JICJIMMOCTH LEIbIX YUCEI, PA3JIOKEHHUE YHCJIAa Ha MPOCThIE MHOXKUTEIN
JUI pEIIEHUS 3a1a4.

OnepupoBarh NOHATHEM: CTENEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBarh MOHATHAMU: JIOTapU(PM UYHCIIA, TECATUYHBIC U HATypaIbHBIC
aorapu@Mel.



YpaBHeHUs U HEPABEHCTBA

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

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

Haxonute pemenus npocTeniunx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHSMHU: CHCTEMA JIMHEHMHBIX YPaBHEHUH MU €€ PEILCHHE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELIEHUS PAKTUYECKHUX 3a4a4.

HaxomuTp peuieHuss npocTelImx CUCTEM M COBOKYMHOCTEN pallMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MonenupoBaTh peajdbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKCHUS, YPaBHEHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 3aJauH,
UCCJIEeI0BATh MMOCTPOCHHBIE MOJIETN C UCTIOJIb30BAHUEM aliapara aiareopsl.

DOyHKUMHA U rpaduku

OnepupoBarh  MOHATHUSAMH: HEpUOAUYECKas  (DYHKLIMS, TMPOMEXYTKH
MOHOTOHHOCTH (DYHKIMHM, TOYKM JKCTpeMyMma (yHKIUHU, HauOoisbliee U
HauMeHblllee 3HayeHus GQYHKIUA Ha MPOMEKYTKE; UCIOJb30BaTh WX s
UCCIeI0BaHUs (PYHKIMH, 3a]JaHHOUN rpaduKoM.

OnepupoBarh MOHATUSAMH: TpaUKM MOKA3aTENbHOH, JIOrapupMUUEcKol H
TPUTOHOMETPUUECKUX (YHKUMN; M300paxaTh UX Ha KOOPAMHATHOW MIIOCKOCTH U
VICIIOJIBb30BaTh JJIsl PELICHNs] YPAaBHEHUN U HEPABEHCTB.

N3o0pakath Ha KOOPAWHATHOMN IJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUI
Y MCIIOJIBb30BaTh UX JUIA PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

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

Havana maTreMaTH4ecKOro aHaIu3a

OnepupoBaTh NOHATHSMU: HENpPEpbIBHAS (PYHKIMS; MPOU3BOAHAS (DYHKIINY;
UCIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKHUI CMBICI MPOU3BOIHON JIsl pEIICHUS
3ajad.

HaxoauTs mpou3BOAHbIE AIEMEHTAPHBIX (QYHKIIUHI, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, TPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

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

Hcnonp30BaTh NPOW3BOAHYIO Il HAXOXKIAEHWS HAWIY4IIEro pEIICHUS 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 Horotona—JleniOHuna.

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KouuvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoubnbie | IIpakTnueckue
n/n NpOorpaMMabl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
1 [encrtButenbHble Yncna 7 1
2 CreneHHas ¢pyHKUUA 7
3 MNoKa3aTenbHaa PyHKUUA 9 1
4 Norapudmunyeckasa GyHKumA 12 1
5 TpuroHomeTpuyeckme popmy bl 12 1
6 TpuroHomeTpuyeckme ypaBHeHuMA 12 1
7 O606ueHne n NoBTOPEHME 9 1
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOT'PAMME




11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (undpossbie)
Konrpoibubie | IlpakTnyeckue
n/n MPOrPaMMbI Bceero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsbl
1 [ToBTOpeHnue 8
Tpuronomerpuueckue GyHKINU U UX
2 rpa¢uku. TpuroHomeTpuueckue 9 1
HEPABEHCTBA
3 [TpousBoanas. [Ipumenenue mpou3BOIHOM 27 2
4 WuTerpan u ero npuMeHeHus
5 Teopus BeposTHOCTH
6 [ToBTOpeHme, 06001IeHNEe, CUCTEMATU3ATIHS 13 5
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
uudposbie
Nenn/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcebl
1 Llenble 1 pauMoHanbHble Ymucia 1
[JenctButenbHble yncna. beckoHeyHo
2 ybbiBatoLLan reomeTpryecKkas nporpeccus. 1
3 AprdmeTUYECKNI KOPEeHb HaTyPasIbHOM CTEMEHMW. 1
4 CTeneHb C paLMOHaAbHbIMW NMOKa3aTeNAMM 1
5 Llenble 1 paumoHanbHble Ynucia 1
[JenctButenbHble yncna. beckoHeyHo
6 ybblBaloLLan reomeTpmyeckas nporpeccus. 1
7 ApudmeTnyecKkmnit KopeHb HaTypPasIbHOM CTEMEHMW. 1
3 CteneHHan ¢yHKUMA, €€ CBOMCTBA U rpaduK. 1
9 B3anMmHO obpaTHble GyHKUUK. 1
10 PaBHOCUbHbIE YpaBHEHWA U HEPABEHCTBA. 1
11 MppaunoHanbHble ypaBHEHUS. 1




UppaumoHanbHble ypaBHEHUA.

12
13 UppaunoHanbHble HepaBeHCTBA.
KoHTposbHasa pabota Ne 1 no teme
14 «[lefiCTBUTENbHbIE YMCNa»
15 MokasaTenbHaa GyHKUKA, eé CBOMCTBA U rpaduK.
16 MokasatenbHas GyHKUMSA, e€ CBOMCTBA U rpadumK.
17 lNoKasaTenbHble ypaBHEHMUA.
18 MoKa3aTenbHble ypaBHEHWS.
19 Moka3aTesbHble HEPaBEHCTBA
20 MokasaTesibHble HEPABEHCTBA
CucTembl NOKasaTe ibHbIX YPAaBHEHWI U
21 HepaBeHCTB
29 0O606uleHe
KoHTposbHasa pabota Ne 2 no teme
23 «loKasaTenbHaa GpyHKLMA»
24 Jlorapuombl.
25 CsoiicTBa Iorapndmos.

26

CsoiictBa siorapndmos.




JecatnyHblie n HaTypanbHble orapnudmbl

27
JNorapudmmnyeckan GyHKUMNA, €€ cBoICTBa U
28 rpaduK.
JNorapudmmnyeckan GyHKUUA, €€ cBOICTBA U
29 rpaduK.
30 Norapudmmyeckune ypasHeHuA.
31 Norapudmmyeckme ypaBHeHus.
32 Norapndmmyeckme HepaBeHCTBa
33 Norapndmmyeckne HepaBeHCTBa
34 O606ueHne
KoHTposbHasa pabota N2 3 no teme
35 «Jlorapndmmyeckasa GyHKLMA»
36 PagmaHHaa mepa yrna..
37 MoBOPOT TOYKM BOKPYF Ha4ana KoopamHat
OnpegeneHune cMHyca, KOCMHYCA M TaHTeHca yraa.
38 3HaKM CMHYCa, KOCUHYCA U TaHreHca.
3aBUCMMOCTb MEXKAY CUHYCOM, KOCUHYCOM U
39

TAaHreHCOM OA4HOro TOro e yrna.

40

TpuUroHomeTpuyeckue ToxKaecTsa




CMHYC, KOCMHYC U TAHTEHC YINIOB U — X .

41
42 ®Popmynbl CNoXKeHUA.
43 CWMHYC, KOCUHYC 1 TaHFeHC ABOMHOrO yrna
a4 CWHYC, KOCMHYC W TaHreHC NONIOBMHHOIO yrna
45 dopmynbl NnpuseaeHUA.
Cymma 1 pasHOCTb cuHycoB. Cymma U pasHOCTb
46 KOCMHYCOB.
KoHTposbHasa pabota Ne 4 no teme
a7 «TpUroHomeTpuyecKkne Gopmybi»
48 YpagHeHne COSX = a
49 YpaBHeHMe COSX = a
50 YpaBHeHue SIN X = a
51 YpasHeHue SIN X = a
52 YpasHeHue tgX=a
53 YpasHeHue tgX=a
54 PelieHne TPUrOHOMETPUYECKUX YPaBHEHWM.
55 PewweHne TPUroHOMETPUUECKUX YPaBHEHUIA.
56 Mpumepsbl pelweHns NPocTenLmnx




TPUrOHOMETPUYECKNX HEPABEHCTB.

PelleHne TPUrOHOMETPUYECKUX YPABHEHMUI U

S7 HepaBecTB 1
58 O6o06ueHne 1
KoHTposibHasA pabota Ne5 no Teme
59 «TpUroHOMETpUYECKME YPABHEHUAY 1
60 [JevictButenbHble uncna. 1
61 CreneHHasa pyHKLMA 1
62 MokasaTenbHaa GyHKUMS 1
63 O606ueHne 1
64 Norapudmmyeckasn GpyHKLMA 1
65 TpuroHomeTpuyeckne dGopmybl 1
66 TpuroHomeTpuYecKkne ypaBHeHUs 1
67 O6obuieHne 1
68 NToroBas KoHTponbHasA paboTa 1
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




11 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bceero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThbI padoTbI
pecypcbl
MosTOpeHune. PelleHne NPPaLMOHA/bHbIX,
1 norapudmuyecKkmx, NoKasaTebHbIX YPaBHEHWUA. 2
MosTOpeHne. PelleHne NPPaALUOHANbHbIX,
2 norapudmmnYeckmnx, NOKasaTeIbHbIX HEPaBEHCTB. 2
3 MosTopeHune. TPUroHOMETPUYECKME YPABHEHMA. 2
4 O606uieHMe. 1
BxozHas npoBepoyHas paboTa 1 1
MoHATME NPOU3BOAHOM U ee MEXaHUYECKUIA
S CMBbICA. 1
BbluncieHne Npon3BoAHOM C MOMOLLbIO
6 onpeaeneHus. 1
7 MponsBogHan cteneHHON GyHKLUMN. 1
8 BbluncneHne Nnpon3BoAgHON CTENEHHON PYHKLUN. 2
9 Mpasuna guodepeHLMPOBaHMA U UX BbIBOA. 1
10 BbluncieHne Npon3BoAHON CyMMbl U Pa3HOCTH. 1




BbluncieHne NnponsBoAHON NPOM3BEAEHUS U

11 apobw.
Mpon3BoAHbIE HEKOTOPbIX 3/1IEMEHTAPHbIX
12 dyHKUMN.
BblunciieHne NPon3BOAHbIX TPUTOHOMETPUYECKUX
13 dYHKUMN.
BbluncieHne NPOon3BOAHbIX 3/IeMEHTAPHbIX
14 dYHKUMN.
15 leoMeTpUYECKUIA CMbICN MPOU3BOAHON.
16 YpaBHeHWe KacaTenbHOM K rpaduky GyHKUMK.
0O606uieHne
17 KoHTposibHasA paboTta no Teme «lponssoaHaa»
MpYMeHeHMe NPOM3BOLAHOM K PELUEHUIO
18 ypaBHeHWi1 B Gpu3MKe.
[ocTaTouHbIM NPU3HAK BO3PACTaHUA U yOblBaHNUA
19 JYHKUMN.
20 Kputnyeckme 1 ctauMoHapHble TOUKU GYHKLUMN.
21 HaxoKaeHne TodeKk MaKCUMymMa U MUHUMYMa.
NccnepoBaHue dyHKLUIM HA BO3pacTaHUe U
22

ybbiBaHue




Cxema nccnenoBaHma GyHKUUK.

23
MpYMeHeHMe NPOM3BOAHONM K MOCTPOEHUIO
24 rpapuKos GyHKLMIA.
ANFOPUTM HaxoXaeHnA Hanbosbwero un
25 HaMMeHbLIero 3HaYyeHna GyHKUUK
26 BbinyknocTb rpadmKa dyHKUUK, TOUKM Nepermba.
KoHTposnbHasa paboTa no teme «MpumeHeHue
27 NPOM3BOAHOM»
OnpepaeneHne nepsoobpasHoii. OcHoBHOE
28 CBOMCTBO NepBOO6pasHON.
29 CBsi3b MmeXay nepBoobpasHON U NPOU3BOAHON.
30 MpaBnaa HaxoxaeHUs NepBoobpa3HoOM
HaxoxaeHne nepBoobpasHOM ¢ NOMOLLbIO
31 Tabnumubl NnepBoobpasHbIX.
dopmyna HbloToHa-/elbHMua. OnpeaeneHHbIN
32 WHTErpan.
33 Mnowaab KPUBOAMHENHON TPaNELNN U UHTErPan.
BbluMcneHne nnowaam KpMBoaMHeRHOM
34 Tpaneuun
35 YpoK 0606LeHNs U cMcTeMaTU3aUUM 3HAHUI




«BbluncneHne onpeaenieHHbIX HTerpaaos»

Bbluncnenue nnom,a,a,eﬁ C NOMOLWWbIO UHTErpana

36

37 BepoATHOCTb CObbITMA. BepoATHOCTHbIE 33434M.
CnokeHune BepoATHOCTelN. BeposaTHOCTb

39 NPOTUBONO/IOXKHOIO COObITUA.

41 PelwweHune 3a4a4 Ha HaxoXAeHUE BEPOATHOCTH.

42 YcnoBHaA BEPOATHOCTb.
BepoATHOCTb Npon3BeAEHMA HE3ABUCUMbIX

43 CObbITUN.
0606uLeHmne

44 B
MosTopeHue. CTeneHb € pauMOHanbHbIM

45 nokasarenem. Slorapmdm.
MosTopeHue. NMpeobpasosaHne

46 TPUTOHOMETPUYECKUX BblpaxeHWn. Mporpeccum.
MNosTopeHue. NMoKasaTenbHble ypaBHEHUA.

47 Norapudmmnuyeckune ypaBHeHUA.
TpuUroHomeTpuyeckue ypaBHeHuUA

48 MosTopeHue. MoKasaTenbHble ypaBHEHUA.

49

MNosTopeHue. Jlorapudmmyeckme ypaBHeHUs.




MosTopeHune. NppaymoHanbHble ypaBHEHUA.

50 1
NosTopeHue. MppaumoHanbHble, NOKas3aTeNbHbIE,

o1 norapudmmyeckme HepaBeHCTBA 1

52 NosTopeHue. 1

53 NosTopeHue. 1

54 MosTOpeHue. 1

55 MosTOpeHue. 1

56 WUTorosas KOHTpoNbHasA paboTa 1

57 NTorosas KoHTpoIbHaA paboTa 1

58 [TepBooOpaznas. Tabmuia mepBooOpa3HBIX 1

59 [TepBooOpasnas. Tabmuia epBooOpa3HbIX 1

60 WuTterpain, reoMeTpuueckuil 1 (pu3ndecKui 1
CMBICJI UHTETpaJia

61 WHTerpain, reomeTpuyeckuii 1 pu3nUECKUiA 1
CMBICJT MHTErpaja

62 WuTerpa, reoMeTpuueckuil 1 (pu3ndecKui 1
CMBICJI UHTETpaJia

63 Brruncnenue unrerpana no gopmye 1
Herotona—JleitOnuiia

64 Brruncnenue uaTerpana no gopmyie 1
Herorona—JleiiOnuna

65 Boruncnenue unrerpana no gopmyiie 1
Hrrotona—JleitOnuiia

66 Brruuciienue nunTerpana mno Gpopmyie 1




Herorouna—JleiiOunma

67

CucreMbl TMHEMHBIX ypaBHEHUN

68

CucreMbl TMHEVHBIX ypaBHEHUN

69

Pemenue npukiaanHbeIX 3a4a4 ¢ MOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU

70

Pelenne npukitagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

71

CucreMbl 1 COBOKYITHOCTH LIENBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKUX
YPaBHEHUI U HEPABEHCTB

72

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palrOHaNbHBIX, UPPALMOHAIBHBIX,
MMOKa3aTEbHBIX, JIOTAPUPMUIECKUX
YPaBHEHUI U HEPABEHCTB

73

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
paluroOHaNbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbBIX, JOrapu(PMUUECKUX
YPaBHEHUI U HEPABEHCTB

74

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palrOHaNbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbBIX, JOrapu(PpMUUECKUX
YPaBHEHUI U HEPABEHCTB

75

Hcnonp3oBanue rpagukoB GyHKIUN A5
peleHus ypaBHEHUH U cucTeM

76

Hcnons3zoBanue rpadukoB PyHKITUN 1JIs
peneHus: ypaBHEHUN U CUCTEM

77

IIpuMeHeHne ypaBHEHUN, CUCTEM U




HEPAaBEHCTB K PELICHUIO MAaTEMaTHYECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3IMIHbIX 00JacTe
HAYKH U peasbHOM KU3HU

KontponbHas paboTa o teme "HMuTerpan u

8 ero npumMeHeHusi. CUCTEMbI ypaBHEHHIT"

79 HatypanbHble 1 1Iebple Yrciia B 3a7a9ax u3
pEaIbHOM KU3HU

80 HatypanbHble 1 1iesble yncia B 3a7auax u3
peaIbHOM JKU3HU

81 HatypanbHble 1 1IeJIble Yrciia B 3a7a9ax u3
pEaIbHOM KU3HU

82 [Tpu3Haku AETUMOCTH LIEJBIX YUCET

83 [Tpu3Haky ACITUMOCTH LEIBIX YUCEIT

84 [Tpu3Haku ACITUMOCTH LEIIBIX YHUCEI

85 [ToBTOpeHwue, 06001IeHNE, CHCTEeMaTU3aIUs
3HaHUN. Y paBHEHUS

86 [ToBTOpenwue, 0600IIEeHNe, CUCTEMATH3AITHS
3HaHUU. Y paBHEHUSA

87 [ToBTOpenue, 0000IIeHNE, CUCTEMATU3ALIHS
3HAHUU. Y paBHEHUS

88 [ToBTOpeHmE, 0600MIIEHNEe, CUCTEMATH3AITHS
3HaHUU. Y paBHEHUS

89 [ToBTOpenue, 0000IIeHNE, CUCTEMATU3ALHS
3HaHUU. YpaBHEHUA

90 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHS
3HaHUU. Y paBHEHUSA

o1 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3ALHS

3HaHuil. HepaBeHcTBa




[ToBTOpeHme, 06001IEHNE, CUCTEMATH3ATIHS

92 N 1
3HaHui. HepaBeHcTBa

03 [ToBTOpeHue, 06001IeHNE, CCTeMAaTH3aIIUs 1
3HaHuil. HepaBeHcTBa

94 [ToBTOpeHme, 0600IIeHNEe, CUCTEMATH3AITHS 1
3HaHuil. HepaBeHcTBa

95 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3alIUs 1
3HaHul. CrucTeMbl ypaBHEHUN

96 [ToBTOpenme, 0600IIEHNEe, CUCTEMATH3AITHS 1
3HaHul. CrucTeMbl ypaBHEHUN

97 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIIUs 1
3HaHul. OyHKIKH

98 [ToBTOpeHme, 0600IIeHNEe, CUCTEMATH3AITHS 1
3HaHu. OyHKIMN

99 HToroBast KOHTpOJIbHAs paboTa

100 HtoroBas koHTponbHas paboTa
O0o001enue, cucTeMaTH3ays 3HaHUH 3a

101 Kypc anre0psl ¥ Hadal MaTeMaTHIYeCKOTO 1
ananu3a 10-11 knaccoB
O06o006meHne, cucTeMaTH3allys 3HaHUH 3a

102 Kypc anre0psl ¥ Hadal MaTeMaTHIeCKOTO 1
anammsa 10-11 xkimaccoB

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: anredpa u Hayaia Maremaruueckoro ananuza. 10-11 knaccsr:
y4eOHUK 7151 00111€00pa30BaTENbHbBIX YUPEKACHUN: 0a30BbI YPOBEHB/

[I.A.AnumoB u ap. — 8-¢ uznanue — M:IIpocsemenue, 2020 r.

METOINYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HUHTEPHET

Pemy EI"D, Caiit PUIIN






