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MMOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma yueO6HOTO Kypca «Anredpa U Havajla MaTeMaTHYECKOIO
aHanu3a» 0a30BOro ypoBHs miis oOydaromuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHusi, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmszamusi mporpamMmbl 0OecTIieUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTUYECKOTO aHAIM3a» SBISIETCS OJHUM M3
HamOoJiee 3HAYMMBIX B IIpOorpaMMe CTapIie IIKOJIbI, TOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEeYMBAECT HWHCTPYMCHTAJIBbHYIO 0a3zy JUIsl HM3YYCHHS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOd CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXxcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YydJalluecs OBJIAJEBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOHU JOCTUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJIGHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMU MAaTEMaTUYECKUMHU KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCITIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaNoruio, GopmMupyeT KpeaTUBHOE U KPUTHYECKOE MbIIeHUEe. B xome n3yuenus
anreOppl M Hayajd MaTEeMaTHYECKOTO aHaiW3a B CTapIied MIKOJEe YydYalluecs
MOJIYYatOT HOBBIM OMNBIT PEHICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peaqbHBIX CUTYallMid W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TMTpUPOJE, HAyKe W B MCKYCCTBE, C BBLIAIONIUMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaet 3HaYMTENBHBIM BOCTHUTATEIHHBIM ITOTEHIIHAIOM, KOTOPBIH
peanusyeTcs Kak uepe3 y4eOHbI MaTepuall, ClocOOCTBYIOMIMKM (HOPMUPOBAHUIO
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HAy4YHOTO MHPOBO33pPEHHUS, TaK U uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,
TpeOyromen CaMOCTOSITEJIBHOCTH, AKKYpaTHOCTH, MPOAOJKUTEIBHOM
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYECHHBIN pEe3ybTar.

B ocHoBe MeTonuku o0OydeHHs anreOpe W HaudajaM MaTeMaTH4eCKOTO
aHaJu3a JISKUT JeATeIbHOCTHBINA MPUHIIUI OOYYECHUSI.

CrtpykTypa Kypca «Anredpa 1 Havyajga MaTeMaTUYECKOTO aHaJIN3a» BKIIOYAET
CIEYIOLINE COAECPKATECIbHO-METOAUYECKUE JHUHUU: «YHHCIIa W BBIUUCICHUSA,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTEeMaTHYECKOTO aHanu3a», «MHoXKecTBa M JIOrMkKa». Bce OCHOBHbIE
COAEPKATEIbHO-METOJANYECKUE JIMHUU HW3Yy4aloTCs HAa MNPOTSIKEHUM JABYX JET
o0y4eHus B CTapIieil IIKoJie, €CTECTBEHHO JOMOJIHSS JPYT Apyra M MOCTEIICHHO
HACHIIIAsICh HOBBIMM Te€MaMHU W  pasfaenamu. JlaHHbIA Kypc  ABIsE€TCS
UHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOJIbKUX
MaTeMaTHYECKUX JUCIUILIUH: anredpa, TPUTOHOMETPHUS, MaTEMAaTUUECKU aHaJIu3,
Teopuss MHOXkeCTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlafeBalOT Bc€ Oosee
IIUPOKUM MaTEMAaTHYECKUM aImapaToM, Yy HUX MOCIEI0BATEILHO (GOPMUPYETCS U
COBEpILICHCTBYETCSI YMEHHME CTPOUTh MATEMAaTUYECKYI0 MOJEIb pealibHOMN
CUTyallud, TPUMEHSTh 3HAHUS, IOJyYEeHHblE B Kypce «Anrebpa M Hayana
MaTEMaTUYECKOTO aHaju3ay, Uil PEIICHUs] CaMOCTOATEIbHO CHOPMYITUPOBAHHON
MaTeMaTUYECKOM 3aJ[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYYEHHBIA PE3yJIbTAaT.

CopnepxaTtenbHO-MeTOANYECKAsA JTHHUS «YUuciaa U BBIYMCICHUS» 3aBEpILIACT
(dbopMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3TUYHBIX (HOPM 3amucH JCHCTBUTEIBHOTO 4YHUCIIA, YMEHHE
pPallMOHANIBHO BBIIOJHATH JEUCTBUS C HHUMH, JE€iIaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOyyaromuecs TOMYyYarOT HaBBIKM NPHOTMKEHHBIX BBIUKCICHUH,
BBITIOJTHCHUS JICHCTBUM C 4YHCIIaMH, 3alMCaHHBIMH B CTaHAApTHOW ¢opme,
HCIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHHUM.

JIuans «YpaBHEHHSI U HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHUH BCETO
oOydeHHsI B CTaplieil IIKOJe, TMOCKOJIbKY B KaXIOM pas3feie MporpamMMbl
MPETYCMOTPEHO pEIIEHUE COOTBETCTBYIOMUX 3amad. OOydaroniuecss oBlIaeBalOT
Pa3IMYHBIMUA METOJaMHU PELICHUS LEIbIX, PAalMOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(OMHUYECKHUX ¥  TPUTOHOMETPUYECKUX  ypaBHEHHH,
HEPABEHCTB U UX cUCTEM. [loiTydyeHHbIE YMEHHS UCTIOB3YIOTCS IPU UCCIEA0BAHUN
(GYHKIIMHA ¢ TIOMOIIBIO MPOU3BOHOMN, PEIICHUH TMPUKIAJHBIX 3a7ad W 3a/Ja4 Ha
HaxOXXJI€HUE HauOOJbIIMX M HAUMEHbIIUX 3HaueHu ¢QyHkuuu. JlanHas
cojepkarelibHasi JIMHUSA BKJIIOYaeT B ce0s Takke (QOpMHpOBAHHE YMEHHI
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BBITIOJIHATh pacy€thl 1o ¢opmyliaMm, MpeoOpa3oBaHUsl IEJbIX, PALMOHAIBHBIX,
UPPAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKKe BBIPAKCHUH,
coJiepKallluX cTeneHu u Jorapudmbl. braromaps u3ydeHHio aiareOpanyecKkoro
Marepuaia TPOUCXOJUT  JajlbHEHIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyxjaeHud, paboTbl C  CUMBOJBHBIMU  (opMamu,  TpeAcTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEM B BHJE PABEHCTB M HEpaBeHCTB. AusredOpa
npearaet d(PQGEeKTUBHbIE HMHCTPYMEHTHI JJI PEIICHUS] MPAKTUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aja4, HarIsHO JEMOHCTPUPYET CBOM BO3MOMKHOCTH Kak
SI3bIKA HAYKH.

ConepxatenbHo-MeTonuueckas juHus «DyHKMM u rpaduKu» TECHO
NepervieTaeTCsl ¢ APYruMHU JUHUSIMU Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCJIEIOBATEIILHOCTh U3yUYCHHUS Marepuarna. N3yuenue CTETIEHHOM,
MOKa3aTeIbHOM, JIOTapU(MHUIECKON U TPUTOHOMETPUUECKUX (YHKIINHI, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUEe (DYHKIMMA ISl pEIICHHs 3a7ad U3 JIPYyrux yueOHbIX
IPEAMETOB U PEATHbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUUYECKUM aHaJIU30M,
TaK M C PCIICHHEM ypaBHEHUW M HEpaBEHCTB. lIpu 3TOM Oo0sIbIIIOE BHUMAHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (HOpMYyJIaMu 3aBUCHUMOCTH MEXIY
pa3sTUYHBIMUA BETUYMHAMH, HCCIEAOBATh MOJy4YeHHbIE (DYHKIHUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, MO3BOJISIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEITUYHMHAMH B
pasnmuuHON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxxarenpHas nuHusi «Hauama maTeMaTH4YecKOTro aHalv3a» MO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYr KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYIHBIX 00YYaIONIUMCS, Y KOTOPBIX MOSIBIISIETCS BOZMOXHOCThH HCCIIEIOBATh U
cTpoutTh Tpaduku (QYHKIMH, ONpeAensaTh WX HaWOONbIINE W HAUMEHBIINE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOCHUSI MaTEMaTHUYECKHX MOJENIE pealbHbIX CUTyalui,
HaXO0XJICHUS] HAWJIy4YIlIeTO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMUYECKHUX, 3aJayaX. 3HAaKOMCTBO C OCHOBaMHM MaTEMaTHYECKOTO aHalini3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATHLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIUICHUSI, (POPMHUPOBAHUIO YMEHUM pacro3HaBaTh MPOSABICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHMKEe M HcKyccTBe. OOyuarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUSI MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.



ConepxaTenbHO-METOANYECKAs JINHUS «MHOKECTBA U JIOTHKa» B OCHOBHOM
IIOCBSAIIEHA  DJJIEMEHTaM  TEOPUM  MHOXKECTB.  Te€OpeTUKO-MHOXKECTBEHHBIE
MIPEICTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU U MPELJIararoT
HanOoJiee YHUBEPCAIbHBIN SA3bIK, O0BEAUHIIONINI BCE pa3esbl MAaTEMATUKHU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT pa3Hble MAaTEMaTUYECKUE NUCLUIUIMHBI B €IUHOE
nenoe. IloaToMy BaXKHO HaTh BO3MOYXKHOCTH WIKOJIBHUKY IIOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOW MAaTEeMaTUKM M UCIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa m Havajga MaTeMaTH4YECKOTO aHajIM3a» IMPUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHU4E€CKOI'0  MOJEIHUPOBAHUSA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBATH HABBIKK OCTPOCHUS MOJIENIEH peabHbIX CUTYaIlUui, UCCIIEeI0BaHNUs
TUX MOJEJIe C MOMOIIbIO almnapara ajreOpbl U MAaTeMaTUYECKOIo aHalu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3feroB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepuail Kypca IUPOKO UCIIOIb3yeTCs
JUISl peLIeHUs NMPUKIAAHbIX 3aaa4d. [Ipu pemeHun peanpHbIX NMPAKTUYECKUX 3a]a4
yyaliuMecs pa3BHUBAIOT HAOJIIOJIATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HUCIOJIb30BaTh AHAJIOTHIO, 0000HIaTh U KOHKPETHU3UPOBATh
npobnemy. JlesTenpHOCTh MO (OPMHUPOBAHUIO HABBIKOB PELICHUS MPUKIAIHBIX
3aja4 OpraHM3yeTcsl B IpPOLIecCEe M3YyUeHHUs BCeX TeM Kypca «Anredpa um Hayana
MaTE€MAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM maHe Ha W3ydeHHE Kypca aiareOpbl M Hadajal MaTeMaTHUYeCKOTO
aHaju3a Ha 0a30BOM YpOBHE OTBOJIUTCS 2 yaca B Heaeno B 10 kiacce u 3 vaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooyuenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepuoAuYecKre  apodu.  Apudmerndeckue  omnepamuum  c
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
Ipo0el U MPOLEHTOB JJI PELIeHUs MPUKIAJHBIX 3a]a4 U3 Pa3IMUHbIX OTpaciei
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanpHblE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYUCICHUM.

Crenmenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JNeUCTBUTENBHOrO yHucna. Mcrmonb3oBanue moaxomsuied  QopMbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JJISI PEUIEHUs MPAKTHYECKUX 3aJad U IPEACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cremenu. [ledictBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJbHOM CTEIeHH.

CuHyC, KOCUHYC M TaHT'€HC YHCIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pEIIEHUE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IprMeHeHne ypaBHEHHU U HEPABEHCTB K PEUICHUIO MAaTEMAaTUYECKHUX 3aJad
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoOwl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmaO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkumu. Hymm dyHkmmm.
[IpoMexyTKH 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIMH.



CrenenHas (yHKIMS C HATYypalibHBIM U 1I€JIbIM TMOKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpa@uK KOpHS N-Oi CTENEHU.

Tpuronomerpruyeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(yHKIUI YKCIIOBOTO apryMEHTAa.

Hauana MmareMaTH4ecKoOro aHajmusa

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICI0BATEIBLHOCTEH.
MOHOTOHHBIC MMOCJIEOBATEIHLHOCTH.

ApudmeTndeckas U reoMeTpuuecKas nporpeccuu. beckoneuHo yObIBaromias
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH Te€OMETpUUYECKOM
nporpeccun. @opMysa CIOXKHBIX NPOUEHTOB. VCHoib30BaHUE MPOTPECcCUU s
pellIeHus pealibHbIX 3a7]a4 MPUKIAJHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHOkeCcTBO, Omnepaluyu HajJg MHOXKecTBamu. Juarpammbl JDiinepa—BeHHa.
[IprMeHeHne TEOpPETUKO-MHOKECTBEHHOI'O ammapara JJjisi ONMCAaHUS PEeallbHBIX
IIPOIIECCOB U SIBJICHUM, TPU PEIICHUH 3a]1a4 U3 IPYTUX yIeOHBIX ITPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUA

HarypanbHbie u niensie yncna. [Ipu3Haky 1eTuMOCTH UEIbIX YUCET.

Crenens ¢ palmoHaIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHBIEC JTOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTapUPMBI.

[IpeoOpa3zoBanre BBIPAKEHUN, COJACPKAIMMUX CTETEHH C PalMOHAIBHBIM
MIOKa3aTeNeM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenpHbIE YPABHEHHUS M HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHUS U HEPABCHCTBRA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 3a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3a7ady W3 Pa3JIMYHbIX 00JIacTel HAyKu M peajbHOU
KU3HU.

DyHKUNM U TPAaPUKH



Oyukius. [lepuonunueckne  QyHkuuu. [IpomMexxyTkm  MOHOTOHHOCTH
¢yHkuuu. Makcumymbl U MUHUMYMbl (pyHknuu. HamOosbliee W HauMeHbllee
3HaueHuEe (PYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuueckre GpyHKIHMH, UX CBOMCTBA U I'pa(UKH.

[loka3arenbHas u norapudpmMuyeckast PyHKIUHU, UX CBOMCTBA U IpaduKu.

Hcnonb3oBanue rpa@ukoB PyHKIUN i pelIeHUs YpaBHEHUN U JTMHEUHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IIPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PELICHUU 3aJlady U3 APYTUX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBuble pyHKIKMKU. MeTo1 HHTEPBAIOB JIJIsl PEIlIeHHs HEPABEHCTB.

[IpousBoanass  ¢yukuuu. ['eomerpuueckuid ©u  (U3UYECKUH  CMBICH
IIPOM3BOIHOM.

[IpousBoanHble  dneMeHTapHBIX  QyHKIUA.  DOpMysdabl  HAXOXKACHUS
IPOU3BOJIHON CyMMBbI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxxieHue HanboIbIIero 1 HaMMEHbIIEro 3HaYeHUs! PyHKIUU Ha
OTpE3KE.

IIpumeHeHne NPOM3BOAHOM JUIsl HAXOKJICHHS HAWIY4lIero peleHus B
OPUKJIAJHBIX 3aJadax, JUisl OIpPENENIEeHUs CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmymoit uiu rpadgukom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNurterpan, ero reoMeTrpudyeckuii u (U3NUYECKUN CMBICI. Bpruucienue
uHTerpana mo popmyne Hetorona—Jleitonuma.



IIJTAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JIOCTH>KEHUE HA YPOBHE CPEHEro 00IIero o0pa3oBaHus CACAYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YyJbTATHl OCBOCHHUS TPOTrpaMMbl Y4eOHOro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIUUA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHCcKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMHUPOBAHHOCTHIO POCCUIMCKOM IpakIaHCKOM UIEHTUYHOCTHU, YBAXKEHHUS K
IPOLIJIOMY ¥ HACTOAIIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JOCTMXKEHHH B JAPYTrUX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHUEM JTTYXOBHBIX IEHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEICHHS,
CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JOCTUKEHUN HAYKU U IESITEIbHOCTHIO
y4€HOT0; 0CO3HAHMUEM JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMUMBOTO OyIYIIETO.

DcTeTUYeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI MPUMEHSITh MAaTeMAaTHUYECKUE 3HAHHS B
WHTEpEcax 370pOBOT0 U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (37I0pOBOE MUTAaHUE, COATIAHCUPOBAHHBIA PEKHUM 3aHATHH H
OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); bu3nyecKoro



COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CHOPTUBHO-03/JOPOBUTEIBHOM
JEeSATENbHOCTBIO.

TpynoBoe BoClIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIIOOHS; MHTEPECOM K
paznuuHbIM  cdepaM  Ipo(EecCHOHATBHOM  NI€ATEIBbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymieit mnpodeccuu W peanru30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HM, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HalpaBIE€HHOCTH.

DKOJIOrnYecKoe BOCITUTAHUE:!

c(OPMHUPOBAHHOCTBHIO JKOJIOTMYECKOM KYJIbTYpbl, MOHUMAaHUEM BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKHUX MPOILECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHUYECKUX MpoliieM;
OpUEHTalMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAaHWM JUIsl penieHus: 3aaad B
00JaCTH  OKpYy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB UM OIICHKH UX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeIbl.

LleHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHsI HAaykKd M  OOINECTBEHHOW TNPAKTUKHA, TMOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YellOBEYECKON IesTEIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYyJIbTYpOM KaK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISTh NMPOEKTHYIO M HCCIEAOBATENBCKYIO NEATETbHOCTD
UHAUBUAYAITBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJabTaThl OCBOSHHUS MPOrPaMMbl YU4eOHOTO MpeaMera
«MaremaTtuka XapaKTEePU3YIOTCS OBJIQJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEILHBIMU  OCUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OeliCcmBUAMU, YHUBEPCATbHLIMU PecYIAMUSHbIMU OeUCEUSIMUL.

1)  Vuusepcanvnvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpyJcarowe2o  Mupa,  NpuUMeHeHue  J102UYECKUX,
Ucce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayuet).

bazoBble lorndeckue 1enCTBUS:
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 BBISIBIIATh M XapaKTEPU30BaTh CYIISCTBEHHBIE MPU3HAKA MATEMATHYCCKUX
O00BEKTOB, TOHSATUH, OTHONICHUH MEXAYy TMOHATUIMH, (OPMYIHPOBATH
OTpe/AeNeHUs] TOHATHUH; YCTAaHABIMBATH CYIIECTBEHHBI  IpPU3HAK
KJaccu(uKanuy, OCHOBaHUS i OOOOIIEHHMS U CPAaBHEHHS, KpPUTEpUU
POBOJIMMOTO aHAJIN3a;

¢ BOCTIpUHUMATh,  (OPMYIHMPOBATH U  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEPJANUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIHe;
YCIIOBHBIE;

eBBISABIIATH ~ MaTEeMaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H W
npotuBopeunss B (aKTaxX, JAHHBIX, HAOJNIOJACHHSIX W YTBEPKICHHSIX;
npeiaraTh ~ KpUTEPUH  JUIsl  BBIABIGHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

e ICJIaTh BBIBOABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUCHH 110 aHAJIOTHH;

o TPOBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJCHUHN (MIPSAMBbIC U OT TPOTHUBHOT'O), BBICTPAMBATh apTyMEHTAIIUIO,
NPUBOJUTh TPHUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBCHHBIC
CYXKIICHUS U BBIBOJIBI;

e BBIOUpATh Croco0® perieHus ydeOHOW 3amaud (CpaBHHBATh HECKOJBKO
BApMAHTOB pEIICHHs, BHIOUPATh HaWOoJiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nucciaen0BaTeNbCKUE 1EHCTBUS:

* CIIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUSA,
dbopMynUpoBaTh BOIPOCHL, (GUKCUPYIOIIHE MPOTUBOpPEUYHE, IPOOJIEMY,
yCTaHABIMBaTh HMCKOMOE H  JaHHOe, (OpMHUpOBaTH  THUIOTE3Y,
apryMEeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJIUTH CAMOCTOSITENIbHO CIIJIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBICHMUS,
IpoIeCcCca, BBISBICHUIO 3aBUCUMOCTEH MEXITy OOBEKTaMHU, SBICHUSMU,
HPOIIECCAMU;

e CAMOCTOSITENIbHO (HOpMYyTHUpOBaTh OOOOIICHHS M BHIBOJABI MO PE3yJIbTaTaMm
NpOBEAEHHOTO HAOIOEHUS, MCCIEAOBAaHUSA, OIICHUBATH JJOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0O00OIIECHUI;

o IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATH
MIPEIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmanueii:

¢ BRISIBIIATH JepunuTsl nH(DOpMAIUY, JaHHBIX, HEOOXOIUMBIX JIJIT OTBETa Ha
BOTIPOC U JIJISL PEIICHMS 3a]1a4H;
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e BHIOUPATh MHPOPMAIIHIO U3 HCTOYHUKOB PA3IMIHBIX TUIIOB, aHATM3UPOBATH,
CHUCTEMATU3UPOBaTh W HWHTEPHPETHPOBATH HWH(POPMAIIUIO Pa3ITHIHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

e CTPYKTYpUPOBaTh MH(OpPMAIUIO, MPEACTABIATh €€ B pasIUyHBIX (popmax,
WLUTIOCTPUPOBATh IpadUyECKu;

e OIICHUBATH HaJEKHOCTD uHpOopMaIuu o CaMOCTOSITENIEHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanbhvie KOMMYHUKAMUBHbBIE  Oelicmeus,  00ecneyusarom

chopMuUpOBaAHHOCIb COYUANLHBIX HABLIKOE 00YUaAOUUXCAL.

OO61enue:

¢ BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHHUS B COOTBETCTBUHU C YCIOBUSIMH
U ICISIMH OOIICHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY
3peHUs B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS 1O XOIy
pelIcHMS 3a1a4, KOMMEHTHPOBATD MOJIYYCHHBIA PE3YIIbTAT;

eB X0JI¢ 00CYXJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOil TEMHI,
pOOJIEMBI, PEIIacMOM 3a1a41, BBICKA3bIBATh HJICH, HAIICJICHHBIC HAa TIOMCK
pEIICHMS; COIOCTABJISATh CBOM CYXKICHHS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHAaNIora, OOHApYXKUBATh Pa3ju4ve M CXOACTBO IMO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;

o IPEACTABIISTH PE3YNbTATHI PEUICHUS 3a7a4u, IKCIIEPUMEHTA, UCCIIE0BAHMUS,
IPOEKTa; CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C YYETOM
3a/lay Ipe3eHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyHUYECTBO:

e IOHUMATh U KCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBHUAYATHHOM
paboThl TIpU pEHICHUH YYeOHBIX 3a7a4; MPUHUMATH II€JIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHU3aIlMi0  COBMECTHOM  paboThI,
pacmpenensaTh BHABI PabOT, JOTrOBapUBATHCSA, OOCYXKIaTh MpOLECC H
pe3ynbTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

¢ y4aCTBOBATh B IPYMIOBHIX GopMax paboThl (00CyXIeHHs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMIOJHITH CBOI YacTh palbOTHl U
KOOPJUHUPOBATh CBOM JCHCTBUA C JAPYTUMH WICHAMH KOMAaHJbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

3) Vuusepcanvnvie  pecynamuenvie Oelicmaus, obecneuugaiom
Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:
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COCTAaBJIATh IUIAH, AJITOPUTM PEUIECHUS 3aJa4d, BBIOUPATh CIOCOO PEIIEHUS C
Y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMHU  [IO3HABATEIILHOW  pEQIEKCUU KaK  OCO3HAHMS
COBEpIIAEMBIX IEUCTBUN U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh cIoco0aMu CaMOIIPOBEPKH, CaMOKOHTPOJIsS —Ipolecca U
pe3yJibTaTa pelIeHUsl MAaTEMaTUYEeCKON 3a1auH;

e [IPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPU PELICHUU 334U,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;

¢ OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEIM M YCIOBHUSM, OOBICHATH
IIPUYUHBI JOCTVIKEHUS WIJIM HENOCTMIKEHUS PEe3yJIbTaTOB IEATEIBHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATHI

OcBoenune y‘{C6HOFO KypcCa «Anre6pa N HaydaJla MaTCMaTH4YCCKOI'O aHaJIu3a»
Ha YPOBHC CPCIAHCTO 06I[IGFO 06paSOBaHI/I}I JOJIDKHO o0ecrneynBaTh JOCTHXKCHHC
ciacayromux nMpeaMCTHbIX O6pa3OBaT€J'IBHI>IX PE3YJIbBTATOB:

10 KITACC

Yucja 1 BLIYUCJIEHUS

OnepupoBaTh MOHATUSMH: pallMOHAIBLHOE H JEHCTBHUTEIIBHOE YHCIIO,
OOBIKHOBEHHAS | JIECATUYIHAS TPOOb, MPOIECHTHI.

BeimonuaTe  apudMeTHUYECKHE — Omepaldd  C  pallMOHAIbHBIMH U
JNEHCTBUTEIbHBIMU YUCIIAMH.

BrImonHATh pUOIMKEHHBIC BHIYMCICHUS, HCIIOJIB3Ys MPaBUIa OKPYTJICHHUS,
JenaTh IPUKUIKY U OIICHKY pe3yJIbTaTa BEIYMCICHUI.

OnepupoBaTh TMOHATHAMHU: CTENEHb C IEJBIM TIOKa3aTelieM; CTaHIapTHas
dopma 3amucH JACHCTBUTEIBHOTO 4YHCIIA, KOPEHb HATypajdbHOW CTCICHU,
HCIIOIb30BaTh MOAXOIAIIYI0 (DOPMY 3aIIUCH JACHCTBUTEIBHBIX YHCEII IS PEIICHUS
MPaKTHYCCKUX 3aJ1a4 U MPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATHAMHU: CHHYC, KOCUHYC ¥ TaHTCHC IPOU3BOJBHOIO YIJIa;
HCIIOJIb30BaTh 3aITUCh MMPOU3BOJIBHOTO yTila Yepe3 00paTHBIC TPUTOHOMETPHUYSCKUE

GyHKIMM.
YpaBHeHHs M HEPaBEHCTBA

13



OnepupoBaTh NOHATHAMH: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; IIEJIOE,
palroOHAIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoinosiHATh npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUH M pelIaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BoinoniHaTh npeoOpa3oBaHMs LIENbIX, PAallMOHANBHBIX W HPpPaAlMOHAIBHBIX
BBIDQ)KEHUW W  pelmaTh OCHOBHBIE THIIBI  LENbIX, pAalHOHAJIBHBIX U
MPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA JJIS PEIICHUS MAaTEMAaTUYECKUX 3a/1a4
¥ 33]1a4 U3 PA3IMYHbIX 00J1acTel HAYKU U PEeasIbHOM KU3HHU.

MopenupoBarh peajbHbIE CHUTyallMM Ha $3bIKe auredpbl, COCTABIATH
BBIPDA)KCHUS, YpPAaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJauM, WCCIEI0BATH
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM armapara ajnreopsbl.

DYyHKIUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUS, CIIOCOOBI 3a1aHus (PyHKIMH, 00J1acTh
OTpEJICICHUs] U MHOXKECTBO 3HAUYeHUM (YHKIUH, Tpaduk (PYHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh TNOHATUSAMHU: UYETHOCTh W HEUYETHOCTh (PYHKIMH, HYJIH
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBaThk rpaduku GyHKIUHN 1715 pELIeHHs ypaBHEHUH.

Crpouth 1 unTaTh rpadUKu JUHEHHON (QyHKUIMH, KBaApaTUUYHON (yHKLHUH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM IT0Ka3aTeseM.

Ucnonp3zoBaTh Tpaduku (yHKUMH JI9  HCCIENOBAaHUS IPOLIECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJay U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU; BBIpaXXaTh (HOpPMYIaMH 3aBUCUMOCTH MEXy BETUYUHAMU.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OnepupoBaTh NOHATUSAMU: TIOCIEIOBATENBbHOCTb, apudmernyeckas MU
reOMETPUYECKas POIPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO YyOBbIBalOIIass TIeOoMETpHUYecKast
nporpeccusi, cyMmma 0€CKOHEYHO yObIBaoIIe reOMEeTpUUYECKOM MPOrpeccuu.

3amaBaTh MOCIIEI0BATEIILHOCTH Pa3IMUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA NMOCIEA0BATEIILHOCTEN U IPOTPECCUM ISl PELICHUS
peanpHBIX 3a7a4 NPUKIAAHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapar Uil ONMCAHHUS
peanbHbIX MNPOLECCOB M SIBJICHUN, NPHU PELIEHUU 3a1ad U3 JPYrux Y4YeOHBIX
IIPEAMETOB.
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OnepupoBaTh  MOHSITHUSIMH: omnpejeneHre,  Teopema, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yuciaa v BbIYMCICHUS

OnepupoBaTh MNOHATHUSAMH: HATypaJIbHOE, LEIOE YHCIO; HCIOJIb30BaTh
MPU3HAKHU JIEIUMOCTH LIEJIBIX YKCEII, PA3JI0AKEHUE YUCIA HA MPOCTHIE MHOXHUTEIN
IUISl PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHb C PAIIMOHATIBHBIM MOKA3aTEIIEM.

OnepupoBaTh TMOHATUSIMU: JorapudM UuCia, TECATHUYHBIE W HATypajbHbIE
Jorapugpmsl.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpuMeHsT, CBOWCTBA CTEMEHW JJIA  MPeoOpa3oBaHMs  BBIPAKCHUH;
ONEpUPOBATh MOHATUSMH: TOKA3aTEJIBLHOE YPaBHEHHWE M HEPABEHCTBO; pellaTh
OCHOBHBIE THIIbI TOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB.

BreinonHATh mpeoOpa3oBaHUs  BBIPAXKEHUM, COJEpXkKaIIUX JIorapudMbl;
OTIEPUPOBATH MOHATUSIMU: JTOTApUPMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIBI JOTapU(MUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxoauTs pemienuss npocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHUCTEMA JIMHEHHBIX YpaBHEHUW U €€ pEUICHUE;
UCITIOJIB30BATh CUCTEMY JIMHEHHBIX YPAaBHEHUN JIJIS1 PEUICHUS MPAKTUYECKUX 33/1a4.

Haxomute pemieHns npoCTEUIIMX CUCTEM U COBOKYITHOCTEM pallMOHATBHBIX
YpPaBHEHUN U HEPABEHCTB.

MopenupoBaTh pealbHbIE CHUTyallMM Ha $3bIKE aireOpbl, COCTABIATH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMbI IO YCJIOBHUIO 3aJayH,
UCCJIEIOBATh MTOCTPOEHHBIE MOJIEIH C UCITIOIB30BAHUEM alllapaTa ajireopsl.

DyHKUUH U TPaPUKH

OnepupoBaTh TMOHATUSMHU: TepuoaAnYecKas  (YHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH OKCTpeMyMa (YHKIHH, HauOOJbIIee W
HaWMEHbIIIeEe 3HA4YeHUS (QYHKIMU HA TMPOMEXKYTKE; HCIOIb30BaTh WX A
UCcie0BaHus (PYHKITUH, 3aJJaHHOU rpaduKoM.

OnepupoBaTh MOHATUSAMH: TpPapUKH TOKA3ATEIHHOW, JIOTapu(OMHUUECCKOU U
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh MX HA KOOPJAWHATHOW TUIOCKOCTH H
HCMOJIB30BATH JJISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH TpadUKH JTHHEHHBIX ypaBHEHHUI
Y UCTOJI30BaTh UX JIJIsl PEIICHUSI CUCTEMBI IMHEUHBIX YPaBHECHUM.
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Ucnonw3oBate rpaduku QyHKUMA JJIs1  UCCIENOBAaHUS MPOILIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUILIHH.

Havana maTeMaTH4ecKOro aHaJiu3a

OnepupoBaTh MOHATUAMU: HENpEpbIBHAS (DYHKLMS; MPOU3BOAHAS (DYHKLHH;
UCIIOJIb30BaTh TEOMETPUUECKUN U PUINYECKUI CMBICT TPOU3BOIHOM JIJIS1 PEILICHUS
3az1ad.

HaxoauTe npou3BOgHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATD MPOU3BOIHBIE
CYMMBbI, TPOU3BEEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJI UCCIEN0BaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIIETOBAHUS K MOCTPOEHUIO IPaUKOB.

Hcnonb3oBaTh MPOU3BOAHYIO MJiIi HAXOXKACHHUS HAWIYYIIEro pEelIeHUs B
NPUKIAIHBIX, B TOM YHCJIE COLIMAIbHO-I)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: TEpBOOOpa3Hasi W  HMHTErpayl; IOHUMATH
reoOMeTpUYeCcKuil U GU3NUECKUN CMBICI HHTErpaa.

Haxonute nepBooOpa3Hble 3JIeMEHTapHBIX (DYHKIIMM;, BBIYUCISATH MHTETpal
no gopmyne Herorona—Jleitbuua.

Pemate mpuknagHbie 3a7adyd, B TOM YHCJE COLUAIBLHO-DKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBAMU MaTEMAaTHYECKOIO aHAIM3a.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHOK€eCTBa pallHOHAIBHBIX U
1 JIeMCTBUTEIILHBIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
roKasaresemM
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomMeTpuu. TpuroHoMeTpudecKne 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0

17




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
CreneHsp ¢ pallMOHATLHBIM [TOKA3aTENIEM.
1 [TokazarensHas pyakuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmuueckas QyHKIIHS.
2 JlorapudmMudeckne ypaBHEHUS 1 12
HEPaBCHCTBA
TpuronomeTpuyeckue GyHKIIHHA U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1
5 HHTerpan u ero npuMeHEeHUsI 9
6 Cucrembl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1€ yncia 6
3 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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