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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa W Hayajga MaTeMaTHYECKOTO aHaIM3a» SBISETCA
OJIHUM U3 Haubojiee 3HAYMMBIX B IPOrpaMMme cpeaHero ooOiero obpa3oBaHws,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYaIONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOEHHUSI YYEOHBIX KYpCOB HMH(POPMATHUKH, OOIECTBO3HAHMS, HCTOPHUH,
cioBecHOCTU. B pamkax ydeGHOro Kypca «Anredpa u Hayaia MaTeMaTHYECKOTO
aHanu3a» oO0yd4arolluecs OBJIAJEBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHHSI B MaTEMaTHUYECKO popMe.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTUYECKOTO aHalW3a 3aKJIaJ(bIBacT
OCHOBY Ui YCIEUIHOTO OBJIQJICHUs] 3aKOHaMHU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHSA OCHOBHBIX TEHACHUMH DSKOHOMUKA U OOIIECTBEHHOW IKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh UX B MOBCEHEBHOW KU3HU. B Toke BpeMs
OBJIaZIcHUE aOCTPaKTHBIMM M  JIOTHYECKM CTPOTMMHM  MaTeMaTHUYECKUMU
KOHCTPYKUHUSIMU Pa3BUBAET YMEHUE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
VUCTUHHOCTh YTBEP)KJEHHUSA, MCIOJIB30BaTh OOOOIIEHHE M KOHKPETU3AIMIO,
abCTparupoBaHHE€ U aHaJOrui, (OPMHUPYET KpPEAaTUBHOE M KPUTHUUYECKOE
MblllUIeHHE. B Xozme u3ydeHus: anreOpbl U Hayal MaTeMaTUYeCKOro aHallh3a Ha
YPOBHE CpelHero oOIero odpa3oBaHHs OOYYaIOIIUECS ITOTYYalOT HOBBIM OIIBIT
pElIeHUs] MPUKIATHBIX 3a/lay, CAMOCTOSITEIBHOTO MOCTPOCHUS MaTeMaTHYECKUX
MOJENEN pEAIbHBIX CUTyallhd W HWHTEPIPETAllMU TOJYYEHHBIX PELICHH,
3HAKOMSITCSL ¢ IPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE
U B UICKYCCTBE, C BBIJAIOLIUMUCS MAaTEMAaTUYECKUMHU OTKPBITUSMHU U UX aBTOPaMHU.

VYuebHblli Kypc anreOpsl M Hayal MaTeMaTUYecKOro aHaim3a o0anaer
3HAYUTEIBHBIM BOCIHMTATEbHBIM MOTEHIIUAIOM, KOTOPBIA peaiu3yeTcsl Kak yepe3
y4COHBIH Marepua, CITOCOOCTBYIOIIHIA bopMUpOBaAHUIO Hay4YyHOI'O
MHUPOBO33pEHHUsS, TaK W 4Yepe3 CIenu(puKy y4eOHOU NesATeTbHOCTH, TpeOyromen
CaMOCTOSITEIbHOCTH, aKKypaTHOCTHU, MPOJOJKUTEIbHON KOHIIEHTPAlM BHUMAHHUS
Y OTBETCTBEHHOCTH 32 MOJIYYE€HHBIN pe3ybTarT.

B ocHoBe MeToauku OOydeHHs] anredpe M HavajlaM MaTeMaTH4ecKOro
aHaJIK3a JIEKUT JeATEIbHOCTHBINA TPUHIUI O0yUEHHUS.

B cTtpykType mporpammbl mo airedpe M HayaiaM aHalu3a BbIACISAIOTCA
CIIEIYIOLIUE COJIEPKATEIbHO-METOAMUECKUE JIMHUK: «YHca M BBIYHUCICHUSY,
«Dynkuu  u rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoxecTBa U Jiorhkay. Bce 0OCHOBHbIE
COJIepKaTeIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCsd Ha MPOTSLDKEHHHM JIBYX JIET



oOydeHHs Ha YpPOBHE CpemHero oOmero oOpa3oBaHUS, €CTECTBEHHO JOIIOTHSISA
JIpYyT Apyra W MOCTENEHHO HACHIIAsACh HOBBIMH TEMaMH W pasnenamu. JlaHHBIN
y4eOHBI KypC SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebe
COJIep)KaHUE HECKOJIbKMX MaTeMaTHIeCKUX TUCIUIUIMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTHUeCKUN aHallu3, TEOpHs MHOXecTB W npyrue. [lo Mepe Toro kak
oOyJaroIuecs: OBIAJeBAIOT BCE OoJjiee MIMPOKUM MaTEMaTHUYECKUM ammapaToM, Y
HUX TIOCIICIOBATEIBHO (OPMUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKYIO MOJIeb pealbHON CUTYaIlUH, MPUMEHSITh 3HAHUS, IOTYYCHHBIC B
yueOHOM Kypce «AnreOpa W Hadaja MaTeMaTHYECKOTO aHaIn3ay, IS PEIICHUS
CaMOCTOSITENTLHO ~ COPMYJIMPOBAHHONH MaTeMaTHYeCKOW 3aJadd, a 3aTeM
WHTEPIPETUPOBATH TOTYICHHBIA PE3YIIbTAT.

CopeprkaTeabHO-METOANYECKas JTUHUAS «UWciia ¥ BBIYHCICHUS» 3aBEpIIacT
dbopMHpoBaHUE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpeaHero oo1ero
oOpa3zoBaHuss ocoboe BHHUMaHHE yAensieTcs (OPMUPOBAHMIO  IPOYHBIX
BBEIYHCIIUTEILHBIX HABBIKOB, BKIIOYAIOMIMX B C€0S HWCIOJIB30BAaHUE Pa3IMYHBIX
dbopM 3amucu ACHCTBUTEIBHOTO YHCIA, YMEHHE pallMOHAIBHO BBITOIHSTH
JEUCTBUS C HUMH, JeJaTh NPUKHUAKY, OIEHUBaTh pe3yibrar. OOyuaromuecs
MOJTy4alOT HAaBBIKM MPUOJMKEHHBIX BBIYHCIICHUH, BBITIOJHCHHS JCHCTBUH C
YUCJIaMH, 3alMCAaHHBIMHA B CTaHAAPTHON (opMe, UCTIOIB30BaHMSI MaTEeMAaTHIECCKUX
KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKCHUH.

ConmepkarenpHasi JIMHUS «YpaBHEHUS W HEPABEHCTBA» peaM3yeTcss Ha
MPOTSHKEHUHU Bcero oOydeHHs Ha YypOBHE CpeaHero oOImiero o0Opa3oBaHus,
MOCKOJIbKY B KaXJOM pazjelie MporpaMMbl  MPEAYCMOTPEHO  pelieHue
COOTBETCTBYIOIIMX 3a/1a4.

OOyugaromuecss OBJIAICBAIOT PA3IMYHBIMH METOJAMHU PCIICHUS IIENbIX,
palMoHaIbHBIX, HPPAIMOHATBHBIX, TIOKA3aTEIBbHBIX, JIOTAPUPMUYCCKUX H
TPUTOHOMETPUUECKNX YPABHEHUMN, HEPABEHCTB U UX cucteM. [loydeHHbie yMeHUs
UCITOJIB3YFOTCS TPU MCCIICIOBAHNN (PYHKITUN C ITOMOIIBIO MPOU3BOHOM, PEIICHUN
NPUKIAAHBIX 33a/lad W 3a/Jad Ha HaxOXJICHHWE HAMOOJBIINX W HAMMCHBIINX
3HaueHnd (yHkmwmu. [laHHas copeprkaTenbHas JIMHHS BKIIIOYAaeT B ceOs Takke
dbopMHUpoBaHUEe yMEHUH BBIMOJIHATH PAcuéThl 1Mo ¢GopMmyrnaMm, MpeoOpa3oBaHUs
IEJIBIX, PAMOHAIBHBIX, HPPAIIMOHAIBHBIX U TPUTOHOMETPUICCKUX BBIPKCHUH, a
TaK)X€ BBIPOKCHHH, COACpPIKAIIUX CTENeHW W yiorapudmbel. braromaps mzydeHuto
anredpanvaecKoro MaTepuana TIPOUCXOJIUT JanbHEHIIee pa3BUTHE
QITOPUTMHYECKOTO W aOCTPAKTHOTO MBIIUICHUS O00y4Yaromuxcs, (opMUPYIOTCS
HABBIKM JICYKTUBHBIX PACCYyXICHMH, pabOThl C CHMBOJIBHBIMU (hopMamu,
MPEACTABIICHUS] 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHUIE pPaBEHCTB U
HEpaBeHCTB. AnreOpa mpeniaraeT 3(QQGEKTUBHbIE MHCTPYMEHTHI ISl PEIICHUS



INPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJIsgHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK I3bIKa HAyKH.

CopepxxarenpHo-MeTOIMYecKass JHHUA «DYHKIMM H Tpa@UKH» TECHO
NeperuieTaeTcss ¢ JAPYTMMH JIMHUSAMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4aET MOCAEA0BATEIbHOCTh U3YUEHNs MaTepuaia. M3yuenue cTeneHHou,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (DYHKIINH, NX CBOICTB
U rpaduKOB, UCTIOIB30BaHUE (DYHKUIMU IS PEIICHUs 3a7ad U3 JPYTHX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATHYECKUM AHAIU30M,
TaKk U C pEHIeHHWEeM YpaBHEHHMM M HepaBeHCTB. [Ipu »TOoM Oosibllloe BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIIEOBAaTh MOJYyYEHHbIE (PYHKUIUU, CTPOUTH HX
rpaguku. Matepuan cojep:KaTeIbHOM JIMHUM HalEJIeH Ha Pa3BUTHE yYMEHUH U
HaBBIKOB, IO3BOJISIFOIIMX BbIPAXaTh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMHU B
paznuyHOM (opme: aHaTUTHYECKOH, rpaduueckoil u cioBecHoil. Ero u3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIO0JIb30BAHUIO aHATIOTHUA.

ConepxarenpHasg nuHus «Havama mMareMaTMdyeckoro aHaau3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeéMaTUYECKHUX, TaK W MPUKIAJAHBIX 3a]ad4,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BATh U
CTpoUTh Tpapuku (YHKIUN, OMpeAeisTh HUX HauOOJbIIME W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MUIOMAaaun GUryp u o0bEMBI T€, HAXOAUTh CKOPOCTH M
yCKopeHus npoueccoB. CoaepkaresibHasl JIMHNAS OTKPBIBAET HOBBIE BO3MOXHOCTH
IIOCTPOEHUSI MaTEMaTUYECKUX MOJEJIEH pEAJbHbIX CUTyalluil, HaXOKICHUS
HaWIy4ylIero PEelIeHUs] B MPUKIAIHBIX, B TOM YHUCJIE COLHUAIBbHO-IKOHOMHYECKUX,
3alayaXx. 3HAKOMCTBO C OCHOBaMHM MAaTE€MAaTHYECKOIO aHajau3a CIocoOCTBYET
pPa3BUTHIO aO0CTPAaKTHOTO, (OPMaIbHO-IOTUYECKOTO0 U KPEATHBHOIO MBIIUICHHUS,
GbOopMHpPOBAaHUIO YMEHHH pacrlo3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTEMaTUKH B
HayKe, TEeXHHKe U HucKyccTBe. OOyuvaromuecss y3HAlOT O BBIJAIOLIUXCA
pe3yibTaTax, MOJYYEHHBIX B XOJE pPa3BUTHS MaTeMaTHUKW KaK HayKd, M HX
aBTOpax.

CoaepkaTenbHO-METOANYECKAs JINHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABICHUS] MPOHU3BIBAIOT BECh KYpC IIKOJIBHOM MAaTEMaTUKU W MPEIJiararoT
HanOoJsiee YHUBEPCABbHBIN S3bIK, 0OBEAUHSIONINN BCE pa3Aeiibl MATEMATUKU U e
NPUIOKEHUH, OHU CBSI3BIBAIOT Pa3Hble MaTeMaTHYECKUE AUCHUIUIMHBI B €IMHOE
nenoe. [loaToMy BaxKHO JaTh BO3MOXXHOCTh 00y4aroIeMycsi TOHUMAaTh TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTUKH M HCHOJb30BATh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.



B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT TaKXe€ OCHOBbI MAaTeMaTHYECKOTO MOJEIUPOBAHUSA, KOTOPHIC
pU3BaHbl CPOPMUPOBATH HABBIKM ITOCTPOCHUS MOJENEH peaJbHBIX CHUTYaIlHH,
UCCJIEIOBAHMS ATUX MOJEJIeH C MOMOIIBIO anmapara aliredpbl U MaTEMaTUYECKOTO
aHaJIKM3a U UHTEPIPETALIMH MOJIYyYCHHBIX PE3yJIbTaTOB. Takue 3a/laHusl BIJICTCHBI B
KOKIbIA U3 pa3llelIoB MPOrpaMMbl, MOCKOJBKY BECh Marepuall yueOHOro Kypca
IIUPOKO MCHOJIB3YETCA [IJIsi pEelleHUs MNPUKIaAHBIX 3adad. [lpum permeHun
peaybHBIX MPAKTHUUECKUX 3a7a4 oOydarolivecss pa3BUBAIOT HAOJ0/IaTEIbHOCTD,
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAJIOTHUIO,
000011aTh ¥ KOHKPETU3UPOBaTh NpooOsiemy. [lesTenbHOCTh 1O (HOPMHPOBAHUIO
HABBIKOB PELICHUS MPUKIAIHBIX 33J1ad OPraHU3yeTcsl B MPOLIECCe U3YUYEHUS BCEX
TeM y4eOHOTO Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHATU3ay.

OO01iee 4YKMCIO YacoB, PEKOMEHJOBAHHBIX JUIsl M3Y4YEHHUS Y4EOHOro Kypca
«Anrebpa U Hayajga MaTeMaTUYECKOTO aHaiau3a», — 170 gacoB: B 10 kiacce — 68
yacoB (2 Jaca B Hezenmo), B 11 kimacce —102 gaca (3 yaca B HeZemo).

COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BIYMCICHUSA

Pannonanpupie uncna. OOBIKHOBEHHBIC W JECATUYHBIE NIPOOHU, TMPOIICHTHI,
OECKOHEUHblE  MepuoAudeckue  JpoOu. ApuMeTHUYecKue  Oomepauud C
palMOHaIbHBIMU YK CJIAMU, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHul. [I[pumeHenue
Ipo0el U MPOIEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpacien
3HAHUU U PEATIbHOU KU3HU.

JeiicTBuTenbHble yucha. PanuoHanbHbE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepaudd ¢ JIeUCTBUTENbHBIMU yuciaamu. [lpubnmxéHnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYMCIICHUM.

Cremenp ¢ menbiM  mokaszateneM. CranmaptHas Qopma  3ammcu
JNeUCTBUTENFHOTO uucna. HMcmons3oBanue moaxonsmied ¢GOpMbl  3alucu
JICUCTBUTEIBHBIX YMCEN MJI1 PEIICHUS MPAKTUYECKUX 3aJa4 W TPEICTABICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATyPaJIbHON CTEIICHHU.

CuHyC, KOCHUHYC U TaHT€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE IPEOOPA3OBAHUSI.



[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETpHUUECKHE (HOPMYIIHI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelnieHME HEpaBEHCTBA.
Meton MHTEpBAJIOB.

Pemenue nensix v IpoOHO-palIMOHATIBLHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHEHNE ypaBHEHHUI U HEPABEHCTB K PEUICHUIO MAaTEMATHYECKHUX 3a7ad
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PeaTbHOM KU3HH.

DyHKUMH U TPaPUKH

@OyHkius, cnocoObl 3amaHus (yHkuuu. ['padpuk  QyHkuuu. B3aumuo
oOpaTHbIe (PYHKIIUH.

OO6nacTb ompeneneHuss U MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS N-0i CTENEHH.

TpuroHomeTpruyeckas OKPY>KHOCTb, OIpPENEIECHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Havana MmaTeMaTH4eCKOro aHaJIu3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJIEI0OBATEIILHOCTEN.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

ApudmeTrnueckast 1 reoMeTpruecKasl nporpeccuu. beckoneuHo yObiBaromast
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO yObIBaIOIIEH reoMeTpUYeCcKOn
nporpeccur. Popmysa CIIOKHBIX IPOLEHTOB. VCIOIb30BaHUE NPOrPECCHM IS
pElIeHUs peajibHbIX 3a/1a4 MPUKJIAJAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, ornepauud Haj MHOxkecTBamu. Jluarpammel Jiliepa—BeHHa.
[IpuMeHeHne TeOopeTHKO-MHOXXECTBEHHOIO arapaTta JJis OINWCaHUsS peajbHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yuciia 1 BBIYUCICHUA

HartypanbHbie u 1ienbie uncna. [Ipu3Haku 1e1MMOCTy HEeIbIX YHCel.
CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.
Jlorapudwm yucna. JlecssTuaHbIe U HATypabHbIC JOTapU(PMBI.
YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITIX JIOTAPU(DMBI.



[IpeoOpa3oBanre BBIpRXKEHUN, COACPXKAIIMX CTENEHH C palMOHAJIbHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTesnbHbIE yPAaBHEHMSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUU. PellleHrne NMpuKIIagHbIX 3aa4 C MOMOILBIO
CUCTEMBI JJMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHenne  ypaBHEHHMH, CHUCTEM UM HEPAaBEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu U rpadpuku

Oynkuusa. [lepuogmueckue  QyHkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHkuy. MakcumyMbl 1 MUHUMYMbI (QyHKiuu. HanGomnblnee u HauMeHblee
3HaueHUE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTtenbHas u jorapumuueckas GyHKINUU, UX CBOMCTBA U rpa UK.

Hcnonb3oBanue rpa@ukoB QyHKIUN JUIsl peIlICHUs YpaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIECIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Havana mareMaTH4€CKOr0 aHAJIN3A

HenpepriBable GyHKIIMH. MeToI HHTEPBAJIOB JIsl pEIICHNS HEPABEHCTB.

[IpousBoanass  pyHkuuu. ['eomerpuueckuid ©  (U3UUYECKUH  CMBICTT
IIPOU3BOTHOM.

[IpousBoaHbie  dJMeMEHTapHBIX  (QyHKIuA.  DopMynbl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHIA.

[IpumeHeHue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HauMEHbIIEro 3HayeHus: GyHKIUA Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM UL HAXOXKICHUSA HAWIIY4dIlIEero pelIeHUs B
INPUKIIAIHBIX 3aJa4yax, I ONPENENICHHs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpudyeckuid W (U3MYECKUU CMBICT. Brruucienue
uHTerpana no popmyne Herorona—JleitOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCIOHCTO 06mer0 06pa3OBaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHE!

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeayp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, ONPOCHI U TMp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAasi ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MAaTEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOro U 0e€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BOCTIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHUEM BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpY’XKaromiel cpejpl, IUIAaHUPOBAHMSI TMOCTYNIKOB M OIEHKH HUX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HayKM Kak c(epbl UYelIOBEYECKOH MAeATEeIbHOCTH, JTANoOB €&
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IIMBWIM3ALMH;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh MPOEKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHJMBUAYAIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcarvnvie  nosmasamenvhwvle  Oelicméus, — oHecnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo08  NO3HAHUA — OKpYJcalowe2o  Mupda,  NpuMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MpPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOUM 3azauyu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MNpodiIeMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IIpoOIlecca, a TaKKe BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (OPM IMPEICTaBICHMUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHUKamueénwvle Oelicmeus, 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIIATh CBOM CYXIECHHS C CYXACHUSAMHU JPYTHUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATh OPTAaHU3AIUIO COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJeTh CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJIA Tmpolecca u
pe3yJsbTara pelieHuss MaTeMaTHYeCKON 3a/1a4H;



e TNPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PELIICHUHU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBI TOCTHXKEHUSI WIM HEJOCTHKECHUS PEe3yJIbTAaTOB JIEATEIIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTo Kypca «Anredpa u Hadajga MaTEMaTHICCKOTO aHAIH3a)
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCIECHUS, UCTIOIb3YS MPaBUIa OKPYTJICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOAAUIYIO (hOpMY 3aMMCU IEUCTBUTENBHBIX YUCEN AJI PEeIIECHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsATh mpeoOpa3oBaHUs 1ENbIX, PALMOHAIBHBIX W HpPpPaLMOHATBHBIX
BBIDQXEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OnepupoBath MOHATUAMU: (PYHKIMS, CIIOCOOBI 3aaHusi (QYHKIMH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATUSMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

Crpouth M unTaTh rpaduKu JUHEHHON (QPYHKIMU, KBAAPATUYHON (DYHKIIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]y BETMUHMHAMM.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMEeTPHUUECKON MPOTPECCHUM.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONUCAHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpEEIICHHUE, TeopeMa, CJIE/ICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€JI0€ YHUCIO; HCIOJIb30BAThH
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(msbl;
OTNEepPUPOBATH MOHATUSAMU: JoTapU(PMHUUECKOE ypaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN ISl pELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAQXXCHUs, YPAaBHEHMsS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3aJadH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMeHblllee 3HAaueHHUs (QYHKIUM Ha TPOMEXKYTKE; MCIONb30BaTh HUX s
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMU: HENpepbIBHAS (QYHKLHS; TPOU3BOAHAS (DYHKIIMH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIs UCCIEAO0BAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh TMOHATHUSIMHU: TEPBOOOpa3Has M  HHTErpaj; TMOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIE COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xxapakrepa, CpeJCTBaMi MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXxecTBa palluOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalioHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0i CTETIeHN. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ palioOHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1
YpaBHEHHSI U HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 18 9
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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