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MNOACHUTEJIBHASA 3AINIUCKA

Pabouast mporpamma yueOHOTO Kypca «Anredpa U Havajla MaTEMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs miis obydarormuxcst 10 —11 kmaccoB paspaborana Ha
ocHOBe DeiepaibHOT0 roCyAapCTBEHHOTO 00pa30BaTEeILHOTO CTAHIAPTA CPEITHETO
obmero oOpa3oBaHHs, C YyY4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHHA,
NPEIBABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCHUHCKOTO
oOpasoBanmsi. Peammsaruss mporpamMMbl oOecliedyMBaeT OBJAJACHHE KITIOUYEBBIMU
KOMITCTCHIIMSIMH, COCTABJISTFOIITAMU OCHOBY [IJISI CAMOPA3BHUTHUSI M HEMPEPHIBHOTO
o0Opa3oBaHwsl, ETOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JTHYHOCTH OOYIAFOIIINXCS.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauama MaTEeMaTHYECKOTO aHAIM3a» SBISICTCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMME CTapiled IIKOJbl, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECIIeUYNBACT HMHCTPYMEHTAJIBHYIO 0a3y IS H3y4eHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroll CTOPOHBI, (OPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllUXCs Ha YPOBHE, HEOOXOIMMOM ISl OCBOEHUS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalluecs OBJIQJCBAIOT YHUBEPCATBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas GopMyIupyeT CBOU JOCTIKCHHS B MAaTEMaTHIECKOH opMme.

Kypc anrebpsl n Hayan MaTeMaTHYECKOTO aHaIN3a 3aKJIaJbIBACT OCHOBY IS
YCHEIIHOTO OBJAJICHUS] 3aKOHaAMU (PU3MUKH, XUMUHU, OUOJIOTHUH, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMA HSKOHOMHUKH M OOINECTBEHHOW IKU3HH, I[IO3BOJISET
OPHEHTHUPOBATLCS B COBPEMEHHBIX MHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TIOBCEIHEBHOW JXKM3HHU. B TOXe Bpems OBIajcHUE
a0CTpaKTHBIMM U JIOTHYECKH CTPOTUMH MaTEeMaTHYECKUMHU KOHCTPYKIUSIMU
pa3BUBaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUS, UCTIOIh30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHajoruio, GOpMHUPYET KPEaTUBHOE M KPUTHUIECKOE MBINIUICHHE. B X01e n3ydeHus
anreOpbl M Hayajl MaTEMAaTHMYECKOTO aHallu3a B CTapllield IIKOJEe Yydalluecs
MOJIy4alOT HOBBIM ONBIT PEUIEHUS TMPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIeH peasbHbIX CUTyallud W HHTEPIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA C  IpPUMEpPaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TIpHpOAE, HAyKe M B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTHYECKUMH OTKPHITUSIMHU U UX aBTOpPaMHU.

Kypc obGnamaer 3HaUMTENBbHBIM BOCIUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4eOHBIM maTepuali, CrocoOCTBYOMUM (HOPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUS, TaK M Uepe3 CHeruduKky y4eOHOU esATeITbHOCTH,



TpeOyrolen CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH, MIPOJIOJIKUTEIbHOM
KOHILICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3yNbTAaT.

B ocnoBe wmeroauku oOyueHus aiaredpe MW HavyajlaM MaTeMaTHYeCKOTO
aHaJM3a JEKUT ACSITbHOCTHBIN MPUHIUI 00YUYEeHHUS.

CrtpykTypa Kypca «Anredpa U Hayajla MaTEMaTHYEeCKOT0 aHaJIM3a) BKIIOYAET
CHEAYIOIIUE CONIEPKATEIbHO-METOOUYECKHE JIMHUM: «YHcCina U BBIYUCICHUS,
«Dynkuun  u rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHaimmsa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHbIE
COJZIepKATEIbHO-METOIMYECKUE JIMHUA HW3Y4aloTCd Ha MPOTSHKEHHH [JBYX JIET
oOy4eHHs B CTaplliei IIKOJIe, €CTECTBEHHO JOMOJHSSA APYT ApPyra U MOCTENEHHO
HAChII[asiCh HOBBIMM Te€MaMuW M pa3faenaMu. JlaHHBIA Kypc — SBISIETCS
MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEeIuHsAEeT B cebe coJepKaHUe HECKOIbKUX
MaTeMaTUYECKUX TUCHUIUIMH: anredpa, TPUroHOMETpHs, MaTEMaTUYECKU aHaIIN3,
Teopusi MHOKeCTB U Jp. Ilo mMepe Toro kak ydamiuecs OBJIaJeBalOT BCE Ooiiee
IMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX MOCIEI0BATENbHO GOPMUPYETCS U
COBEPILIECHCTBYETCS yMEHUE CTPOUTh MAaTEMaTUYECKYI0 MOJEIb pPEaJbHON
CUTYyallMM, TPUMEHSATh 3HAHUSA, NOJy4YeHHbIE B Kypce «Auredpa W Hadana
MaTeMaTUYECKOr0 aHaJIN3ay, JJI PELIEHUsI CaMOCTOSATEIbHO C(HOPMYIUPOBAHHON
MaTEMaTUYECKOH 3aJ1a4uM, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTaT.

ConepxarenpHo-MeTOAMYECKasd JIMHUAS «Hucaa U BBIYMCIEHUS» 3aBEPIIACT
(opMupOBaHNE HABBIKOB MCIOJIb30BAHUS JECUCTBUTEIBHBIX UUCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOM IKoJie. B crapiieil mikoie ocoboe BHUMaHHUE YAEISETCS
(OpMHPOBAHUIO TPOYHBIX BBIYUCIHUTENIBHBIX HAaBBIKOB, BKIIOYAIOMIMX B ce0s
UCIIOJb30BAaHUE PA3NIUYHBIX (OPM 3amUcH JACMCTBUTEIBHOIO YHCIA, YMEHUE
pPAalMOHAJIBHO BBINOJHATh JEHCTBHS C HUMH, J€JaTh HPUKHIKY, OLIEHUBATH
pesynbrar. OOyvaromuecss MOJy4YarOT HAaBBIKM NPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JIEUCTBUUA C YHCJIaMH, 3allMCAaHHBIMM B CTaHAAPTHOU Qopme,
MCIIOJIb30BAaHUSI MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAKECHUIA.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA IPOTSHKEHHHM BCETO
oOyueHuss B CTapuied MIKoJie, MOCKOJbKY B KaXIOM paszjesie MNporpamMMmbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIUX 3anad. OOydaroniyecst OBIaeBaloOT
pPa3IMYHBIMM METOJIAMU PEUICHUsl LENbIX, PalMOHAIBHBIX, HpPPAlMOHAIbHBIX,
MOKa3aTeNbHbIX, JIOTApUPMUUYECKUX W  TPUTOHOMETPUYECKUX  YpPaBHEHHIA,
HEPaBEHCTB U UX cucTeM. [TosryueHHbIe YMEHUS UCTIONB3YIOTCS IPU UCCIEA0BAHUU
(GYHKIMI C MOMOUIBIO MPOU3BOJHOM, PEHICHUH NMPUKIAJAHBIX 3a7ad U 3a7ad Ha
HAaXOXJICHWE HaumOOJBIIUX W HAaUMEHbIIMX 3HaueHu ¢yHkuuu. JlaHHas
colepkaTelbHas JIMHUS BKJIIOYaeT B ce0s Takke (POpMHUpPOBAHUE YMEHHUMU
BBINIOJIHATDh pacy€Thl Mo ¢GopmysaMm, NpeoOdpa3oBaHUs LEbIX, PALMOHAIBHBIX,
MPPALMOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKEHUI, a TakKe BBIPAXKEHU,



COJIepKalINX CTereHu M Jorapupmel. brarogaps u3ydeHuio anreOpandecKkoro
MaTepuaja  IPOUCXOAUT  JAJBHEWINEe  pa3BUTHUE  AJITOPUTMHUYECKOIO U
aOCTPaKkTHOrO MBILUIEHUS YydYalluxcsi, (OPMHUPYIOTCSA HAaBBIKM JEITyKTUBHBIX
paccyxaeHuid, paboOTl €  CHUMBOJBHBIMH  (QopMamMu, HPEICTaBICHUSA
3aKOHOMEPHOCTE W 3aBHUCHMOCTEW B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npenjgaraeT A(QQPEKTUBHbIE WHCTPYMEHTHI JJI pPELICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HaIJIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3BIKA HAYKU.

CopepxarenpHo-MeTonuYeckass JUHUS «DyHKIIUM U TpaduKm» TECHO
MEPEIUIETAECTCS C APYTUMH JIMHUSIMHU Kypca, IOCKOJBKY B KAKOM-TO CMBICIIE 334aET
MOCJIEIOBATEIBHOCTD U3y4YEeHUs MaTtepuana. N3yuyenue CTEIIEHHOM,
[OKa3aTeNbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKIUH, X CBOMCTB
U rpaduKoB, UCHOIb30BAaHUE (DYHKUMN JUIs pEelICHUs 3a7ad U3 JpYrux y4eOHbIX
MIPEAMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KAaK C MATEMATHYECKUM aHAJIHU30M,
TaK U C PEHICHHWEM YpaBHEHHM M HepaBeHCTB. lIpu 3Tom Oo0nbIIOE BHHUMAaHHE
yaensercss (OpMUPOBAHUIO YMEHHs BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIEN0BATh IOJTYYEHHbIE (PYHKIHMH, CTPOUTh HX
rpaduku. MaTtepuan 3Toi colep:kaTeabHON JIMHUU HAlleJICH Ha pa3BUTHE YMEHHM
Y HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXAYy BEJIMYMHAMH B
paznuyHOi (hopMme: aHATUTUYECKOH, rpaduueckoil m cioBecHoil. Ero usydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000ILIEHUIO M KOHKPETU3alliH, UCTIOIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas JmHHAS «Hadama mareMaTM4ecKOro aHajau3a» I103BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYIIHBIX 00YYalolMMCS, ¥ KOTOPBIX MOSBIISETCA BO3MOKHOCTh UCCIEA0BAaTh U
cTpouTh Tpaduku (QYHKIUNA, ONpeNesiTh HX HAuWOOJIbIINE W HAUMEHBIINE
3HAY€HUs, BBIYUCIATH IUIOMAand (Uryp U OOBEMBI TeJ, HaXOIUTh CKOPOCTH U
YCKOpEHMs IpoleccoB. JlaHHas conep)KaTellbHasl JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOEHUSI MaTEeMaTHYECKUX MOJENEH pealbHbIX CHUTYalHil,
HaXOXKJEHUSI HAWY4IlIEro penieHus B MPUKIAIHBIX, B TOM YHUCJIE COLUAIBHO-
SKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTUYECKOIO aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTrO, (POPMaIbHO-TOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHUH pacro3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHMKE U HCKyccTBe. OOyuaromuecss Yy3HAKOT O
BBIIAIOUIMXCST Pe3ysbTaTaX, MOJYUYEHHBIX B XOJI€ pPa3BUTHA MATEMaTHUKH Kak
HayKH, U UX aBTOpax.

ConepxarenpHo-MeTOAMYECKast TUHUA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
MOCBAILEHA  3JEMEHTAaM TEOPHM  MHOXECTB. T€OpETUKO-MHOKECTBEHHBIE
IIPEACTABIICHHS TPOHU3BIBAIOT BECh KypC LIKOJBHONM MAaTEMaTHKW M IpPEAarator



HaubOosee YHUBEPCATbHBINA A3BIK, OOBbETUHSIIONINI BCE pa3eibl MaTeMaTHKU U €€
IPUJIOKEHUI, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATHYECKUE AUCLMILIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCTH IIKOJIBHUKY NMOHMMATh TEOPETHKO-
MHOKECTBEHHBIA $3bIK COBPEMEHHOM MaTeMaTHMKHM M HCIIOJIb30BaTh €ro Jyisl
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «AnreOpa um Hayajia MaTeMaTHYECKOrO aHalIW3a» MHPHUCYTCTBYIOT
TaK)K€ OCHOBbI MAaT€MaTHYECKOrO0  MOJEIHMPOBAaHUSA, KOTOpPBIE IPU3BAHBI
c(OpMHUPOBATH HABBIKU MOCTPOEHUS MOJIEIEN peabHbIX CUTYallUi, UCCIIEOBAHMS
ATUX MOJENENW C MOMOIIBI0 amnmapara aareOpsl ¥ MaTEMaTHYECKOro aHalu3a |
MHTEPIPETALNH NOJyYCHHBIX PE3ynbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbIA
U3 pa3JeNnoB MPOrpaMMBbl, IIOCKOJIBbKY BECh MaTepUai Kypca IIMPOKO UCIOIb3yeTCs
JUISL pelIeHUs] IPUKIAAHBIX 3a1a4. [Ipu pemeHun peabHbIX NPAaKTHYECKUX 3a]1a4
ydaliyecs: pa3BUBAlOT HAOIIOAATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcsl, HCHOJIb30BaTh AaHAJOTHIO, 0000IIaTh M KOHKPETU3WPOBATH
npobnemy. [learenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJ1a4 OpraHu3yeTcs B MPOLECCE M3YYEHMs BCEX TeM Kypca «AinreOpa M Hadaia
MaTEMaTUYECKOIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

B yueOHOM miiaHe Ha HU3ydeHUE Kypca anreOpbl M Hadajl MaTeMaTU4eCKOro
aHaiu3a Ha 0a30BOM ypOBHE OTBOAUTCSA 2 yaca B Henento B 10 knacce u 3 daca B
Henento B 11 kiacce, Bcero 3a aBa rojga ooyuenusi — 170 gacos.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC

Yuciaa 1 BbIYUCTICHUSA

Panmonaneupie yucna. OOBIKHOBEHHBIE U JECSATHYHBIE JIPOOH, MPOIICHTHI,
OecKOHEUHBbIE  Tepuoaudeckue apobu. Apudmernyeckue  omepauud ¢
palMOHAIBHBIMU YKCTIAMU, TPE0OpPa30BaHUsI YHCIIOBBIX BhIpakeHUui. [IpuMenenue
IpoOelt U MPOIEHTOB JUIsl PEIICHUs] MPUKIAAHBIX 3a/1ad U3 PA3IUYHBIX OTpacieu
3HAHUU U PEaJbHOM KU3HMU.

JlevicTBUTENbHBIE 4YMCHAa. PalMOHAIbHBIE W HPPANMOHAIBHBIE YHCIIA.
Apudmerndeckre omepanud C JeUCTBUTEIbHBIMU uYuciIaMu. [IpubmmkEHHbIC
BBIUNCIICHUS, IIPABUJIA OKPYIJIEHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BIYUCIICHUN.

Crenenp ¢ uensiM  mnokaszareneMm. CranpapTHas  Qgopma  3amuCH
NeUCTBUTENBHOTO 4yucia. Mcnonb3oBanwe mnoaxoxasimiedt  ¢Gopmbl  3alucH
JNEUCTBUTENBHBIX YHUCEN Ul PEIICHUS NPAKTUYECKUX 3a7ad W IPEACTaBICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOM  cremeHu.  JleicTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHMHYC M TaHI'€HC YMCJIOBOTO ApryMeHTa. APKCHUHYC, apKKOCUHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHMUSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHUEe, KOpeHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEpPaBEHCTBA.
Metoa uHTEpBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpuroHOMETpUYECKUX YPaBHEHUH.

[IprMeHeHne ypaBHEHUI U HEPABEHCTB K PEIIEHUIO MATEMAaTUYECKUX 3a71a4
Y 33J1a4 U3 Pa3Iu4HbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DOyHKUMHU U TPAPUKH

Oyukmus, crnocoObl 3amaHus  pyakmmu. ['paduk  dyHkuu. BzaumHO
oOpaTHbIe (PYHKITUH.

OOnacTh ompeaeneHuss © MHOXKECTBO 3HadeHu ¢yHkuuu. Hynmun ¢yHkimu.
[IpomexxyTkH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHas pyHKIIMS ¢ HATypaJbHBIM M LI€TbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEIEHHU.



TpuronoMmerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(YHKUUNA YUCIOBOTO apryMEHTA.

Hauana maTeMaTH4ecKOro aHaIu3a

ITocnenoBaTeaIbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATEIILHOCTEM.
MOHOTOHHBIE MOCIEA0BATEILHOCTH.

Apudmernueckas ¥ reoMeTpruecKasl mporpeccuu. beckoneuHo yObIBaromas
reoMmeTpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpHIECKON
nporpeccur. DopMmyna CIOXKHBIX HPOLEHTOB. VCronb30BaHME MPOTrpeccUd s
pEeLIEHUs peallbHbIX 3a]1a4d MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTUKA

MHoO»XecTBO, Olepaluu HajJ MHOXecTBamu. [narpammbl Oiinepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOTO anmapara sl ONUCAHUS PEaJbHbIX
MPOIIECCOB U ABJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa 1 BBIYUCICHUSA

HatypaneHble u nensle unciia. [Ipu3Haku 1e1MMOCTH HEIbIX YUCEN.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapum uncna. JlecaTuunblie U HaTypaibHbIE JOrapu(MBbI.

YpaBHeHHS U HEPAaBEHCTBA

[IpeobpazoBaHue BbIpaKEHUM, COIEPIKAIIUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIpaKEHUH, COAEPKALIMX CTENEHW C palMOHAIbHBIM
IIOKa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapupmMuueckrie ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHMM. PellleHne MpUKIIagHbIX 3a1a4 C MTOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHM.

CucreMbl 1 COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHHI U HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad U3 pa3IuuHbIX OoOJiacTell HayKu M peajbHOU
AKU3HU.

DyHKIUM U rpaduKu

Oynkrusa.  [lepuomnueckne  dyaknun. [IpomMexyTku  MOHOTOHHOCTH
¢yHkuu. MakcuMyMbl ¥ MUHMMYMBI (QyHkuuu. HamGompinee u HauMeHbliee
3HaYeHUe (PYHKIIMU Ha IPOMEXKYTKE.

Tpuronomerpruueckne QyHKINH, UX CBOWCTBA U TPa(UKH.

[TokazaTtenbHas u orapudmudeckas GyHKIINHA, UX CBOMCTBA U TpadUKH.



Hcnonb3oBanue rpadukoB (YHKIMN A7 pelIeHUs] ypaBHEHUN W JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUNA JUIsI UCCICNOBAHUS TIPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT IMPHU PELICHUM 3a]ad HU3 JAPYTUX Yy4eOHBIX
IPEAMETOB U PEATbHOMN KU3HHU.

Havana maTeMaTH4eCKOro aHajimu3a

HenpepriBable QyHKIIMHU. MeTOA MHTEPBAJIOB I PEIICHUS HEPABEHCTB.

[IpousBonnas  dynknuu. ['eoMerpuueckuii W (UBHMYECKHM  CMBICI
ITPOU3BOHOM.

[IpousBogubie  sneMeHTapHBIX  QyHKIu.  DopMmynbl  HaXOXKACHUA
IPOU3BOIHON CYMMBI, TPOU3BECHUS U YACTHOTO (PYHKITUH.

[IpumeHeHre NMPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxaeHne HauOOoIbIIero 1 HaMMEHbILIEro 3HaYeHHs (DYHKIIMU Ha
OTpE3KE.

IIpuMeHeHrne NPOW3BOMHOM Il HAXOXKICHHUS HAWIy4dllero peleHus B
IPUKIAIHBIX 3a7a4yax, Ui OIPENCIICHUs CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmynoii umu rpaduKom.

[TepBooOpa3zHas. Tabnua nepBooOpa3HbIX.

WNurerpan, ero reoMeTpuyeckuii W (QU3WYECKUM CMbICH. BpruucieHnue
uHTerpana no gpopmyne Herorona—IJleiiOnua.



IHJIAHUPYEMBIE PE3YJIBTATHI

OcBoenne ydebHOro mpenmera «Marematnka» JODKHO 0O0€CIeunBaTh
JOCTHKEHHE Ha YPOBHE CpPEeIHEro o0IIero 00pa3oBaHus CASAYIOUINX JUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3ydbTaThl OCBOCHMSI MPOTPaMMbl Y4E€OHOrO MpeaMeTa
«MareMaTrnka» xapaKTepU3yrTCS:

['pasxtaHCKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUN 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro OOIIeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoNeAyp TpaxJaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHl W TIp.), YMEHUEM
B3aMMO/JICHCTBOBATh C COIMAJbHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

[laTpuoTrueckoe BOCUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOU TPaJaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HAaCTOSIIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSM POCCUHUCKUX MAaTE€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOUN MIKOJIbI,
K HCIOJBb30BAaHUIO 3TUX JIOCTHKEHUN B JAPYrHMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAyKH U JIEITEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOTO OyMyIIETo.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIKOYAs 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, penIeHuH, paccyXIEHUN;
BOCIIPUUMUYUBOCTBIO K MATEMAaTUYECKUM acTIEKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

DuU3NYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHATH MaTEeMaTHYECKWE 3HAHUA B
MHTEpecax 370pOBOro U 0€30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ IMUTAHHE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/bIXa, peryJisipHas busnueckas aKTUBHOCTB); (bu3nyecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CHIOPTUBHO-03J0POBUTEIBHOM
JESATEIbHOCTBIO.

TpynoBoe BOCIUTAaHHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTHU TPYAOJIIOOHUS; MHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M € MPUIOKEHUSIMH, YMCHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeld npodeccMr u pealM30BBIBATH COOCTBEHHBIC JKH3HCHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OOpa30BaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWHW BCEH JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MTPAKTHYSCKHUX 33J1a4 MaTEMaTHICCKON HaIpaBJICHHOCTH.

DKOJIOTMYECKOE BOCIIMTAHUE:

c(hOPMHPOBAHHOCTHIO AKOJOTUYCCKOH KYJIBTYPhl, TOHHMMAHHEM BIIHSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSHHE MPHUPOAHOU M COIMATBHON
Cpempl, OCO3HAaHHWEM TJIOOAJTBHOTO XapaKTepa JKOJOTHYECKHX IMPoOJeMm;
OpHCHTallMel Ha TNPHMCHCHHE MaTeMaTHYCCKUX 3HAHWK JIJIS pelIeHUs 3ajad B
00JIacTH  OKpYXKaroIllell Ccpeapl, IUIAaHUPOBAHUS IIOCTYNIKOB M OICHKH HX
BO3MOYKHBIX ITOCJICICTBHM JIJIS1 OKPYXKAIOMIEH CPEJIbI.

[{eHHOCTH HAYIHOTO TTO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOM TMPaKTUKH, MOHUMaHHUEM
MaTeMaTHYeCKOW HAayKH Kak cdephl YeTOBEYCCKON ICATEIBHOCTH, STaIlloB ¢
pPa3BUTHUS M 3HAYUMOCTH IS PA3BUTHS IUBWIM3ALMH; OBJIAJACHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTHYECKOM KyJIbTYypOH KaK CpPEJCTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISATH TMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCATEIHHOCTD
WHIUBUTyAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDHI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO TpemMeTa
«MaremaTuka» XapaKTEePUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eliCmeUAMU, YHUBEPCATbHBIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuuseepcanrvnvie  nosnaeamenwvuvie — Oeiicmeus, — 0Oecnedusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYJCaAlowe2o  Mupa;,  NpUMeHeHue  J102U4eCcKUX,
ucciedo8amenbCcKux onepayuil, ymenuu pabomams ¢ ungopmayueti).

ba3oBbie TOrMYecKue NENCTBUS:

e BBIABIIATH U XapaKTEPHU30BaATh CYIICCTBCHHBIE MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAY MOHATUAMH, (OPMYITHPOBATH
OTIpEICICHUs]  TOHSATUW; YCTAaHABIMBATh CYIIECTBEHHBIM  TMPU3HAK
KJlaccu(uKanuy, OCHOBaHUA JUIsi OOOOUIEHUSI M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBAaTH U  NPeoOpa3OBbIBaTh  CY)KJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIC, €AMHUYHBbIC, YacTHbIE U OOIIUE;
YCIIOBHBIE;

BBIBIITH ~ MATEMAaTHMYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3UM U
npoTUBOpeurss B (akTax, AAaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npemjaraTb  KpUTEpUM Ui BBISIBICHUS ~ 3aKOHOMEPHOCTEHM U
IIPOTUBOPEUMH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUHM, YMO3AKIFOUEHUN 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOATEIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTHUBHOIO), BHICTPAUBATh apryMEHTALIHIO,
OPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh crnoco0 penieHus: ydeOHOM 3aJadyu (CpaBHHBATh HECKOJBKO
BAPUAHTOB pEIICHMs, BBHIOMpPATh HaubOoJee MOAXOMAIUMNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCJIICAO0BATCIbCKHUC I[GﬁCTBHHI

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUrE, MpodIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIBHO CIIaHUPOBAHHBIH HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJICHHID OCOOEHHOCTEH MaTEeMaTUYECKOIO
OOBEKTa, SBJIEHHS, TMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENHEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O pe3yJbTaTaM
IPOBEAEHHOIO HAOJIO/IEHUs, UCCIIEJOBAHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBATh BO3MOKHOE pPA3BUTHE MpPOLIECCa, a TAKXKE BbIJBUTaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

PaGota ¢ undopmarueii:

BBISBJIATH JAe(PUUNUTHI MHPOPMAIMK, JTAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh ~ MHGPOpPMAIUMI0O W3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh UHPOPMAIUIO, MPEACTABIATh €€ B pa3IUYHbIX (hopmax,
WJLTIOCTPUPOBATH TpadUuecKy;



e OILIEHUBATH HAIEKHOCTD UHpOpMaIn 110 CaMOCTOSITEIILHO
c(OpMYyJIHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie = KOMMYHUKGmMu@Hble  Oclicmsus,  0becneuusarom

CHOPMUPOBAHHOCIb COYUATLHBIX HABBIKOS 00YUAIOUWUXCSL.

OOmeHue:

e BOCHpUHHMATh H (OPMYJIHPOBATh CYKICHHS B COOTBETCTBUH C
YCIIOBUSIMHU M IEIISIMU OOIICHHS;, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W IMHCBMEHHBIX TEKCTaX, JaBaTh IMOSICHCHHS IO
XOJy PeIICHHUs 3aa4n, KOMMEHTHPOBATh IMOJTYYCHHBIN pPe3y/IbTarT;

e B X0JI¢ 00CYKJICHHS 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMBI,
IpO0JIEeMBI, peliacMol 3aJ1a4uu, BHICKA3bIBaTh MJICH, HAIICJICHHBIC Ha TIONCK
pCIIICHUsSA; COIMOCTABJIATH CBOM CYXKICHHS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHAJIoTa, OOHAPYKUBATh PA3JIMYUEC M CXOJCTBO TO3WIIMIA, B
KOPPEKTHOH popMe HopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

e IMPEACTABJIATH  PE3yJNbTAaThl  pEUICHUS  3aJadd,  SKCIEPHUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CaMOCTOSITENIbBHO  BbIOMpaTh  opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHUYECTBO:

e IMOHMMATh M  HCHOJB30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
WHIUBUTyaIbHON paOOTHI IPH pelieHnH y9eOHbBIX 3a7a4; MPUHUMATh IeITh
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATh OPTAHHU3AIIMI0 COBMECTHOM
paboThI, pacTIpeesITh BUIALI padOT, TOTOBAPUBATHCS, OOCYKIATh MIPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

e yYacTBOBATh B IPYMIOBHIX (hopmax paboTsl (00CykaCHMS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBUS C JPYTUMHU YJIEHAMHU KOMAaH]IbI;
OIICHMBATh KA4E€CTBO CBOETO BKJaJa B OOIIMA MPOIYKT IO KPHUTEPHSM,
chOpMYITUPOBAHHBIM YYaCTHHKAMHU B3aMMOICHCTBUSI.

3) Vuusepcanouvie  pecynamuenvie oeticmaeus, obecneuusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanusi:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATH CIIOCO0 PEIICHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTpOJIb:

e BIAJACTh HaBBIKAMU TIO3HABAaTEJIbHONW pEPIEKCUU KaK OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIAJCTh CHOCO0aAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca W
pe3yabTara pelueHusl MaTEMaTUUECKOM 3a/1auu;



e TMpPEABUAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTh NpPH PpPELICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OICHUMBATh COOTBETCTBHE pE3yJbTaTa WEIM U YCJIOBHUSM, OOBSICHATH
INPUYMHBI JOCTUKEHUS WM HEIOCTH)KEHHS pPE3yJIbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATBI

OcBoenne yueOHOTO Kypca «Anrebpa U Hadasa MaTeMaTHIECKOTO aHAIHM3ay
Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUsS JOJDKHO 00ECIIeUrBATh JOCTHIKEHUE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia M BbIYUCICHUSA

OnepupoBarh MNOHATHSAMH: PALMOHAIBHOE W JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BeinonuaTe  apudMeTHyYECKHE€ ~— ONepaldd € pPAlMOHAIBHBIMH U
JNENCTBUTEIBLHBIMHU YHCIAMU.

BoinonHATe npuOIMKEHHBIE BBIUMCIICHUS, UCIIONIb3YS MpaBUia OKPYTJICHMUS,
JIeNaTh PUKUJIKY U OLEHKY PE3yJIbTaTa BBIYMCIICHUMN.

OnepupoBarh MOHATUSAMHU: CTENEHb C LEJIBIM IIOKA3aTesieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENBHOTO 4MCIA, KOPEHb HATypalbHOM CTENECHH;
MCIIOJIb30BAaTh MOAXOIAUTYI0 (DOPMY 3alUCH ACUCTBUTENBHBIX YUCEN AJIS PEIICHUS
MMPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3allMCh IPOM3BOJIBHOIO yIila 4epe3 0OpaTHbIE TPUTOHOMETPUUECKUE
(yHKIIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh NOHATHSAMHU: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
pPaLMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoInonHATh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW W penlaTh
TPUTOHOMETPUYECKNE YPABHEHHUS.

BoimonusaTe mnpeoOpa3oBaHUs LIENBIX, PAlMOHAIBHBIX W HpPpaIOHATbHbBIX
BBIDAKEHUA W pellaTb  OCHOBHBIE  THUIIBI  LEJBIX, PAlMOHAIBHBIX U
VPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh YpaBHEHUS U HEPABEHCTBA JJIA PELICHUS MATEMAaTHUYECKUX 3a7a4
W 33]1a4 U3 PA3IMYHbIX 00JIacTel HayKU U PeaIbHON KU3HH.



MonenupoBaTh peajbHblEe CHUTyalldd Ha S3bIKE anredpbl, COCTABIATH
BBIPQXKEHUS, YpPaBHEHHUs, HEPAaBEHCTBA [0 YCIOBUIO 3aJaud, HCCIEN0BATh
IIOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKUEM alapara ajreOphl.

DyHKIUHN U rPaduKu

OmnepupoBaTh MOHATHAMH: (QYHKIHS, CIIOCOOBI 3afaHusl (PYHKIHMH, OOJIacTb
OTpeeNieHUus] U MHOXECTBO 3HaueHUN QYHKIUH, rpadux (yHKIUH, B3aUMHO
oOpaTHbIe PYHKIIHH.

OnepupoBaTb TOHATUAMH: UYETHOCTh W HEUETHOCTh (QYHKIUH, HYIU
(YHKITHH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaguky GyHKIMNA I pEeLICHHs ypaBHEHHUM.

Crpouth 1 unuTaTh rpa@uKu JUHEHMHON (PyHKLMHU, KBaAPATUYHON (PyHKLHUH,
CTETIEHHOMN (PYHKIIMH C IEJIBIM MOKa3aTelIeM.

Hcnonp3oBath rpaduku (QYHKOUM JUIsI  HCCIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 3a7a4 U3 JPYTHX Y4eOHBIX MPEAMETOB M PEaTbHOU
KU3HU; BRIpaXaTh (POpMyIamMu 3aBUCUMOCTH MEXKTY BEITUIMHAMH.

Hauana MmaTeMaTH4eCKOIro aHAJIN32

OnepupoBaThb NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
reoMeTpuyecKas Mporpeccuu.

OnepupoBaTh TOHATHSAMH: OECKOHEUHO YOBIBaIOIasi TeOMETpUYEcKas
nporpeccusi, cyMmMa 6€CKOHEYHO yObIBAIOIIEeH reOMETPIUUECKON MPOTPECCHH.

3azaBath MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIENOBATENLHOCTEN U MPOTPECCUM I PEIICHUS
pealIbHBIX 33]a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OmnepupoBaTh NOHATUSAMU: MHOXKECTBO, ONEPALIMU HaJl MHOXKECTBAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar s ONHMCAaHUA
peaJIbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 3a4ad M3 APYTrux y4eOHbIX
MIPEIMETOB.

OnepupoBaTh  TOHATHAMH:  ONpEAeNeHHWe,  TeopeMa,  CIEACTBHE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucjaa v BbIYMCJIEHUS

OnepupoBaTh TOHATUSMHU: HATypaJbHOE, IIE€JIO€ YHUCIO; HCIOIb30BaATh
MPU3HAKU JICJTMMOCTH ILEIBIX YHCEN, PA3JI0KECHUE YHUCIIa HA MPOCTHIC MHOKHUTEIN
IUUTA pEIICHUS 3a]1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBarh MOHATUSMU: JOrapu(M UWCa, TECATUYHBIE W HATypalibHBIC
JorapuQMbl.



YpaBHeHHS ¥ HEPaBeHCTBA

[IpumensiTb  cBOMCTBa CcTemeHW i MpeoOpa3oBaHUS  BBIPAKEHUH;
ONEPUPOBATh NMOHATUAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoeinonHATe npeoOpa3oBaHUS  BBIPAXKEHUW, COJAEp)KAUIMX JIOrapu(Mbl;
OIIEpUPOBATh MOHITUAMM: JIOTAPU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUUECKUX YPABHEHH U HEPABEHCTB.

HaxoauTe pemenns mpoCTENINX TPUTOHOMETPUIECKNX HEPABEHCTB.

OnepupoBaTh NOHATHUSMU: CUCTEMA JIMHEWHBIX YPABHEHUH U €€ PEIICHHUE;
UCII0JI30BaTh CUCTEMY JIMHEHHBIX YPABHEHUN JJI PELICHMS IPAKTUYECKUX 3a4a4.

HaxomuTpe pemeHus npocTermmx CUCTEM M COBOKYITHOCTEM PallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealibHblE CUTyalldd Ha S3bIKE aireOpbl, COCTaBJISATh
BBIDAXXCHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHUIO 3a/ayy,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM allliapara ajareopsl.

DOyHKUMHU U TPAPUKH

OnepupoBarh  MOHATUAMM: NEpUOAMYECKas  (DYHKLIMSA, MPOMEKYTKU
MOHOTOHHOCTH (PYHKUMHU, TOYKH OHKCTpeMyma (QYyHKUUH, HaubOoibllee U
HauMeHbIllee 3HAuYeHUs (YHKIUM Ha TIPOMEKYTKE; HCIONb30BaTh UX I
UCCIIeIOBaHUsl (PYHKILINH, 3aJaHHON TpaduKOM.

OnepupoBarh MOHATUAMM: TpaUKU MOKA3ATEIbHOH, JIOrapu(pMUUECKOl H
TPUTOHOMETPUUYECKUX (PYHKIMHI; M300pakaTh X HA KOOPJAMHATHOM IJIOCKOCTH U
UCIIOJIB30BaTh JJIsl PELICHNUsS] YPABHEHUN U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTU TpadUKH JTHHEHHBIX ypaBHEHUI
Y UCIIOJIb30BaTh UX JUIS PELIECHUs CUCTEMBI JIMHENHBIX YPaBHEHU.

Ucnonb3oBath rpaduku GyHKIOUNA JI  HUCCIENOBAHUS MPOILECCOB U
3aBUCUMOCTEHN U3 APYTUX yUY€OHBIX TUCIUIUIMH.

Hayajsia maTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSAMU: HEMpepbIBHAs (YHKIUS; MPOU3BOIHAS (QYHKUUY;
MCIIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOHOMN AJIs pelIeHUs
3a/1a4.

HaxoauThs npou3BoAHbIE AIEMEHTAPHBIX (PYHKIIUH, BBIYUCIATH POU3BOIHbIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIEI0BaHUS (PYHKIIMU HA MOHOTOHHOCTb
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTAaThl UCCIEI0OBAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NpOW3BOAHYIO 7 HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
NPUKJIAIHBIX, B TOM YHCJIE COUUATIBHO-Y)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMU: T[EpPBOOOpa3Has M  MHTErpaj; IOHUMATh
T€OMETPUYECKUNA U (PU3NIECKUN CMBICIT HHTETpaIa.



Haxonute mepBooOpa3Hbie 37eMEHTapHBIX (DYHKITHI; BBIYUCIISTH UHTETPAI
o ¢opmyne Herorona—JleliOuura.

Pemate mpuxiamHeie 3a7aud, B TOM YUCJIE COIUATBHO-IKOHOMUYECKOTO H
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NporpaMmbl Bcero Konrpoapipie | - Ipaktuieckue o0pa3oBarTe/bHbIEC
padoThI padoThI pecypest
MHokecTBa palluOHABHBIX U
1 JIEHCTBUTENBHBIX UKcell. PalimonansHbIe 14 1
YpaBHEHHS U HEPABEHCTBA
5 Oynkiun u rpadpuku. CTeneHsb ¢ HebIM 6
rokazaresiem
3 ApudmeTnueckuii KOpeHb N—Oi CTENCHH. 18 1
WppanmonansHbie ypaBHEHUS! H HEPABEHCTBA
DopMyIIbL
4 TpUroHoMmeTpuu. TpuroHomeTpudeckue 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH M IPOTPECCUN 5
6 [ToBTOpeHue, 06001IeHNEe, CUCTEMATH3AITIS 3 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0







