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MOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Hauajga MaTeMaTHIeCKOTO
aHanmm3a» 0a30BOTO ypoBHs aisi oOydarommxcsi 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeepalibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPETHETO
oOumiero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCHUICKOTO
obpazoBanus. Peanuzanus mporpamMmbl 00ecTieUMBAET OBJAJACHHUE KIIFOUEBBIMU
KOMIICTCHIIUSIMH, COCTABIIIOIIMMU OCHOBY JJII CAaMOPAa3BUTHS M HETPEPHIBHOTO
00pa3oBaHMs, 1IEJIOCTHOCTh OOMIEKYIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEIHLHOTO
pa3BUTHUS JIMYHOCTH O0YJaIOIINXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAU3a» SIBISETCS OJHUM W3
Hanboyiee 3HAYMMBIX B MPOTpaMMe CTaplIeld IIKOJIBI, TOCKOIBbKY, C OJHOMN
CTOPOHBI, OH OO0ECINEeYMBACT HWHCTPYMCHTAIBbHYIO 0a3y Ui HM3YyYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYTOW CTOPOHBI, (POPMUPYET JOTHIECKOE U
abCTpaKkTHOE MBIIIJICHUE YYalluXxcsl Ha YPOBHE, HEOOXOAMMOM Il OCBOCHUS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CJIOBeCHOCTH. B pamkax
JAHHOTO Kypca y4Yalluecs OBIIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBpPEMEHHOMU
HayKH, KOTopas (popMyIHpyeT CBOU JOCTHKCHHS B MAaTEMaTHIECKOUN GopMme.

Kypc anrebpsl 1 Hagam MaTeMaTHYeCKOro aHAINU3a 3aKJIabIBA€T OCHOBY JIS
YCHENIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TCHJCHIIMA OKOHOMHKH W OOIIECTBEHHON JKWU3HU, TO3BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IHU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TOBCEIHEBHOM XKM3HHM. B TOXe Bpems OBJIajicHUE
a0CTpaKTHBIMA U JIOTHYECKHM CTPOTHUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BHBAET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aI1I0, a0CTparupoBaHue u
aHaJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHYECKOE MBIIIICHUE. B X0/1e n3ydeHus
anreOppl W Hayal MaTeMaTHYeCKOr0 aHaluW3a B CTaplied IIKOJe ydJalluecs
MOJIYYatOT HOBBIM OMBIT PEHICHUS MNPUKIATHBIX 3a/lad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJICTIEH pPEabHBIX CHUTyalluidi W WHTEpPIpETarun
MOJIYYCHHBIX ~ PEHICHWM, 3HAKOMSTCS C  NpUMEpaMH  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH B TpHUPOJE, HAYKE W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEMaTHYECKUMH OTKPHITHUSIMHU U UX aBTOPaMHU.

Kypc obnamgaer 3HaYMTENHHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanu3yeTcss Kak uyepe3 y4eOHbI Marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M dYepe3 CHeIupUKy Y4eOHOW esITCIIbHOCTH,



TpeOyrorien CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, MPOAOJKUTEIBHON
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIyY€HHBIN PE3yJIbTaT.

B ocHoBe Meromuku oOydeHuss aireOpe M HavajllaM MaTeMaTH4ecKOoro
aHaJIM3a JISKUT JEATeIIbHOCTHBIA MPUHIUI O0yUYEHUS.

CrpykTypa Kypca «Anredpa v Hauajga MaTEMaTUYECKOTO aHaJIN3a» BKIIIOYAET
CHEAYIOIINE COAEPKATEIbHO-METOANYECKAE JUHUK: «YHHCna W BBIYUCICHUS,
«Dynkmun u - rpaduku»y, «YpaBHEHHUS W HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHanuza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIbHO-METOANYECKUE JIMHUM H3Y4alOTCid Ha NPOTSIKEHUU [BYX JIET
oOy4eHus B cTapliell IIKoJie, €CTECTBEHHO JOMOJIHSIS APYT Apyra U MOCTEIEHHO
HACBIIASICh HOBBIMM TEeMaMM W paszaenamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPAaTUBHBIM, TIOCKOJBKY OOBEAMHSET B ce0e CoJep)KaHhe HECKOIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: alreopa, TPUTOHOMETPHSI, MaTeMaTHUYEeCKUN aHaAJIN3,
Teopust MHOXKeCTB U Jp. [lo Mepe Toro kak ydaimiuecs OBJaJIeBalOT BcE Ooiee
IIUPOKUM MAaTEMaTHYECKUM amlmapaToM, Y HUX IOCJIEI0BATEIbHO (popMUpyeTcs u
COBEPILICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYK) MOJIENIb pEalbHOU
CUTyallud, TPUMEHSTh 3HAHUA, TMOJyYEeHHbIE B Kypce «Ainrebpa W Hauaia
MaTEMaTUYECKOT0 aHallu3a», NI PEUIeHUs] CAMOCTOSITEIbHO CPOPMYIHPOBAHHON
MaTeMaTH4YE€CKOM 3a/1aul, a 3aT€M UHTEPIPETUPOBATH OJTYUECHHBIN Pe3yJIbTarT.

ConepxarenbHO-MeTOIMYECKas JIUHUSA «YHHCIIa M BBIYMCICHUS» 3aBEpIIACT
dbopMHUpOBaHrE HABBIKOB MCTOIB30BAHMS JCHUCTBUTENBHBIX YHCEIN, KOTOpOE OBLIO
HA4YaToO B OCHOBHOW miKojie. B crapmielt mikone ocoboe BHHUMaHUE YIESETCS
(GOpPMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIOYAIONIUX B CeOs
WCIIOJIb30BaHUE PA3IUYHBIX (OPM 3amucHu ACHCTBUTEIHHOTO YKCIA, yMEHUE
pallMOHAJIBHO BBIIOJHATH JEUCTBHS C HHUMH, JAENaTh NPUKUAKY, OLICHHUBATH
pesyapTar. OOydarouuecs IMOIYy4YarOT HaBBIKK MNPUOIUAKEHHBIX BBIUYMCICHUM,
BBITIOJIHEHUS JIEUCTBHM C 4YHWCIaMH, 3allMCaHHBIMU B CTaHJIApTHOU Qopme,
MCII0JIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YMCIOBBIX BBIPAXKECHUIA.

Jluans «YpaBHEHHSI U HEPABEHCTBA» PEATU3YETCSd HA MPOTSIKEHUU BCETO
oOy4yeHUs B CTapliedl IIKoJie, IMOCKOJBbKY B KaXJOM pasjelie MporpamMMbl
MPEIYCMOTPEHO PEIIeHNE COOTBETCTBYIOMUX 3ahad. OOyuaroniyecs OBIaI€BAIOT
pa3IMYHBIMH METOJIAMHU PEIICHUS UEJbIX, PalMOHAIbHBIX, HPPALMOHATIBHBIX,
MOKa3aTeIbHbIX, JOrapuPMUYECKMX W  TPUTOHOMETPUYECKUX  YpPaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loTydeHHbIE YMEHHS NCOJIB3YIOTCA MPU UCCIIECIOBAHUN
GyHKIHNA C TTOMOIIBI0 TPOU3BOMAHON, PEIICHUH TPUKIAAHBIX 3a/1ad W 3a7ad Ha
HAaXOXKJICHUE HauOONBIINX W HAUMEHBIIMX 3HaueHuW QyHkiuu. JlanHas
coJepKarelibHasl JIMHUS BKJIOYaeT B ceOs Takke (QopMHpOBaHUE YMEHHI
BBITIOJTHATh pacu€Thl 1o ¢GopmysiaMm, MpeoOpa3oBaHUsl IEJbIX, PAIMOHAIbHBIX,
VPPAUUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKEHUN, A TaKXKE BBIPAKECHUM,



CoZlep)KaIuX CTeTeHn W Jiorapudmel. brarogaps m3ydeHWio anredpamdecKoro
Marepuaia MpPOUCXOJIUT  JajbHEWIlEe  pa3BUTHUE  AJTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIIJICHUSI yYaluxcsa, (OPMUPYIOTCS HAaBBIKUM JI€TyKTUBHBIX
paccyxjaeHud, pabOTbl C  CUMBOJBHBIMU  (opMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEHl B BHJE PAaBEHCTB M HEpaBeHCTB. AjrebOpa
npemnaraet d(QQPEeKTUBHBIE WHCTPYMEHTBHI JUIsI PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33]]a4, HATJSHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
A3bIKa HAYKH.

ConepxkatenbHo-MeToAnuecKass JuHUA «DyHKIMM U rpaduKu» TECHO
MEeperIeTaeTcs ¢ APYyruMu JIMHUSIMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1aéT
MOCJIe10BATEIbHOCTh W3YUYCHHUS Marepuarna. N3yuenue CTEIIEHHOM,
MOKa3aTebHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX QYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (PDYHKIUHN I perieHus 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PeaIbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM aHAIU30M,
TaKk M C pPEIICHUEM ypaBHEHHH M HepaBeHCTB. lIpu 3ToM OoOmblIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (GOPMyJaMU 3aBUCUMOCTH MEXKIY
pa3NIUYHBIMK BEJIIMYMHAMH, HCCIENOBAaTh TMOJy4YEeHHbIE (YHKIMH, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUUN
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpAXXaTh 3aBUCUMOCTH MEXJIy BEJIMYMHAMHU B
paznuuHOM ¢opme: aHaNUTHYECKOU, rpaduueckoi u cioBecHOU. Ero usydenue
CIIOCOOCTBYET Pa3BUTHUIO aNTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHUI0 ¥ KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTU.

CopepxartenbHasi nuHus «Hauyana mareMaTHyeckoro aHaivsa» MO3BOJISIET
CYIIIECTBEHHO PACIIMPUTHh KPYT KaK MaTeMaTUYECKHX, TaK U MPUKIAIHBIX 3aj1ad,
JIOCTYIHBIX 00Y4YarOUIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXHOCTh HUCCIEI0BATh U
CTpouTh Tpaduku (YHKIUH, ONpeAeNnsITh WX HAWOONBIINE W HANMCHBIIHE
3HAYEHHUSI, BBIYUCIATH IUIOMIAAN (GUTYP U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
yCKOpeHusi TporieccoB. JlaHHas cojepikaTenbHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MAaTEMATHUYECKUX MOJICNIE pealbHbIX CHUTYyallui,
HAXO0XJICHUS! HAWJIYYIIero PElIeHUs B MPHUKIAJHBIX, B TOM YHCIE COLUAIBHO-
SKOHOMHYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTHYECKOI'O aHalln3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO
MBIIIUICHUSI, (POPMHUPOBAHUIO YMEHHUM pacrio3HaBaTh TMPOSIBJICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOyuaronuecs y3HaIOT O
BBIJJAIOIINXCS PE3YyJIbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTEMaTUKU Kak
HayKH, U UX aBTOpax.

CopepxxaTenbHO-MeToANMYECKast TUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  3JEMEHTaM TEOPUU  MHOXKECTB. [€OpETUKO-MHOKECTBEHHbIC
MpEACTaBICHUS MPOHU3BIBAIOT BECh KYyPC IIKOJbHOW MAaTeMaTUKH U MpeiararoT



Han0oJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIIOIUN BCE pa3leiabl MATEMATHKU U €€
IPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MAaTeMaTHYECKUE JUCLUIUIMHBI B €IMHOE
nenoe. [loaTomy BaXkHO AaTh BO3MOXKHOCTh IIKOJIBHUKY IOHHMMAaTh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKU M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Hadaja MaTeMaTUYECKOI'O aHAIU3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTU4YECKOrO0 MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUpPOBaTh HABBIKK MTOCTPOECHUS MOJIENIEH pealbHbIX CUTYallUl, UCCIIEOBAHMS
ATHX MOJEJIE C IOMOUIBbIO ammapara anareOpbl U MAaTeMaTU4YEeCKOro aHalIu3a U
VMHTEPHPETALUU TOJYYCHHBIX PE3yNbTaToB. Takue 3aJaHusl BIUIETEHbI B Ka)KIbII
U3 pa3/iesoB IPOrpaMMBbl, IOCKOJIbKY BECh MaTEPHUAI Kypca IHIMPOKO HUCIIOIb3YETCS
JUISL pelIeHus] MPUKIAAHbIX 3a1ad. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3aaad
ydauiiecs pa3BUBalOT HaOJIOAATEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HMCIOJIb30BAaTh AHAJIOTHIO, 000OIIATh M KOHKPETH3UPOBAThH
npobinemy. [lesTeapbHOCT MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MpoIlecce M3yUeHHUs BCeX TeM Kypca «Anrebpa M Hayaia
MaTeMaTUYECKOTO aHATIU3a».

MECTO YYEBHOT' O KYPCA B YYHEBHOM IIJIAHE

B y4yeOHOM miaHe Ha M3ydYeHHE Kypca aireOpbl M Hadajl MaTeMaTH4YeCKOIo
aHajau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa rojia o0yuenus — 170 gacos.



COJEP XAHME YYEBHOI'O KYPCA
10 KIIACC

Yucaa 1 BIYMCICHUA

Pannonanbubie uyncia. OOBIKHOBEHHBbIE U JECATUYHBIC JIPOOU, MPOILICHTHI,
OECKOHEUHbIE  MepuoANYecKue  Jpoldu. ApudMmeTHUYecKue  omnepauud C
palMOHAIbHBIMU YUCJIaMu, TpeoOpa30BaHus YUCIOBBIX BeIpaxeHul. [I[pumenenue
Opo0eil U MPOLEHTOB JUIsl PEIICHHs] MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpaciiel
3HAHUU U PEaJIbHOM KU3HMU.

JeucTtBurenbHble 4Yucia. PaluoHalbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckre omnepauud ¢ JeHCTBUTENbHBIMU YHucaaMmu. [IpuOmmkéHHbIe
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Cremmenb ¢ menbiM  mokaszareneM. CranpmaptHas (Qopma  3ammcu
neucTBUTeNbHOrO  uucia. HMcmonp3oBaHue moaxonsmied  GopMbl  3alucU
JNEUCTBUTENBHBIX YHUCEN I PELICHHS MNPAKTUYECKUX 3a4a4 U MPEICTABICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cTemeHu.  JleictBus ¢
apuPMETHIECKUMHU KOPHSIMU HATYypaTbHON CTETICHH.

CHHyC, KOCMHYC M TaHI'€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa 1 TOXKIECTBEHHbIE IPE0OpPa30BaHUSI.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPaKEHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHEeHHE, KOpE€Hb YypaBHEHMs. HepaBeHCTBO, pelIeHHWE HEPABEHCTBA.
Metoa MHTEPBAIIOB.

Pemenue nensix 1 JpoOHO-pallMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenue nppanimoHanbHbIX YPABHEHUM U HEPABEHCTB.

PelieHre TpUrOHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHMI U HEPABEHCTB K PEIICHUI0O MAaTEMAaTHYECKHUX 3a7ad
Y 33/1a4 W3 pa3INYHBIX 00JIacTel HAYKU U pPeabHON KU3HHU.

DOyHKUMH U TPapuku

Oyukius, cnocoOsl 3amanus ¢yHkuuu. [paduk PyHknuu. BzaunmnHo
oOpaTHbIe (DYHKIIMH.

OOnacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmum.
[TpomexxyTKkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUHU.

CrerneHHast GyHKIHS ¢ HATypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpa@uK KOPHS n-OW CTENEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKITUH 9UCIIOBOTO apryMEeHTA.

Hauana MmaTeMaTH4ecKOro aHajau3sa

ITocnenoBaTenbHOCTH, COCOOBI 3aJlaHUs OCJIeJOBAaTEJILHOCTEH.
MOHOTOHHBIC MMOCJIEOBATEILHOCTH.

Apudmernueckas ¥ TeoMeTprIecKasi mporpeccun. beckoHedHo yObIBaromias
reomeTpudeckas mnporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIICH T€OMETPUUICCKOM
nporpeccud. @opmylia CIOXKHBIX MPOLEHTOB. VCIoab30BaHUE MPOTPECCUU IS
pELICHMS PeabHbIX 3a7a4 MPUKIAAHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

MHoXxecTBO, omepauuu HajJ MHOKecTBamH. Jluarpammel Jiinepa—BeHHa.
[IpuMeHeHnE TEOPETUKO-MHOXKECTBEHHOIO armapara sl OMUCAHUS PEATbHBIX
MIPOIICCCOB U SIBJICHUH, IPH PEIICHHUH 3aJ]1a4 U3 IPYTUX YICOHBIX MTPEIMETOB.

Onpenenenue, TeopemMa, CI€ICTBHUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucia 1 BIYMCICHUSA

HartypansHubie u niensie yncina. [Ipu3Hakyu 1eIMMOCTH LETIBIX YHCEIL.

CreneHs ¢ palmoHaIbHBIM NOKa3aTeaeM. CBOICTBA CTENIEHMU.

Jlorapudm umcna. JleciTHUHbIE U HATYpaJIbHbIE TOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BEIpAKECHHM, COACPIKANTUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJAEPIKAIIUX CTENEHU C PalUOHAIBHBIM
MOKA3aTEJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIC yPAaBHEHHS U HEPABEHCTBA.

Jlorapumuueckre ypaBHEHUS! 1 HEPABEHCTBA.

Cuctembl TMHEHHBIX ypaBHEHHU. PellleHne MpUKIaIHbIX 33/1a4 C OMOIIbIO
CUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJady M 3aJady M3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
KU3HU.

DyHKIUHN U rpapuKH

Oyukius. I[lepuonnueckne  ¢yHkuuu. [IpomMexXyTKM  MOHOTOHHOCTH
byHknun. MakcuMymMbl ¥ MUHUMYMBbI (QyHKIIMU. HanOoinbiiee W HanmMeHbIIEe
3HauYeHUE (PYHKIIMU Ha TPOMEKYTKE.

Tpuronomerpuueckne QPyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zarenbHas u norapudpmMuyeckast PyHKIUU, UX CBOWCTBA U IPAPUKH.



Hcnonp3zoBanue rpadukoB QPyHKIMNA ISl peICHHUs] YpaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MPH PELICHUH 3aJad M3 JAPYTHX Yy4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIu3a

HenpepriBable pyHKIMH. MeTOI MHTEPBAJIOB ISl pEIICHUS HEPABEHCTB.

[IpouwsBonnas  ¢ynkumu. ['eomerpudecknii u  QuU3MUECKUH  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  3J€MEHTapHbIX  QyHKOUA.  DopMysdbl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, IPOU3BEIACHHS U YACTHOTO (QYHKIIHIA.

[IpumeHeHne MpOU3BOAHON K MCCIENOBaHUIO (DYHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxk/ieHue HanbobIIero 1 HAaMMEHbIIEro 3HaueHus: QyHKIUN Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM JUIA HAXOXKACHUS HAWJIY4dlIero pEIICHHS B
INPUKIAIHBIX 3aJadaxX, Uil ONPENENICHHs CKOPOCTH IpoLecca, 3aJaHHOTO
bopmyIioin uiau rpapuKoM.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid u (uU3MUEeCKUd cMbIca. Bbluncnenue
uHTerpana no popmyie Herorona—JleiiOnua.



IINIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yuebHoro mpeamera «MaremaTtvka» JOJDKHO 0O€CIeunBaTh
JOCTIDKEHHUE Ha YPOBHE CPETHETO 001Iero 00pa3oBaHusl CICAYIOMNX JIHYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHUSI MPOTpaMMbl y4eOHOTO MpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UILIUKM O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIecTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
nporeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAIbHBIMU HWHCTUTYTaMH B COOTBETCTBUM C UX
GyHKIUSIMY ¥ HA3HAYCHUEM.

[TatproTHYeCcKOE BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IPa)IaHCKON UICHTUYHOCTH, YBaXKEHHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUICKONW MaTEMaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKECHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOMN IIKOJIBbI,
K HCIIOJB30BAHUIO 3TUX JOCTMIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
HKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IIOBEJICHMUS,
CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYayIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKJIHOYasi ICTETUKY MATEeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHHUI, pacCyXJIeHUN;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM aclEKTaM Pa3JuyHbIX BUAOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TMPHUMEHATh MAaTeMaTUYECKUE 3HAHUS B
MHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (310pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTIIbIXa, peryJisipHast dbusnueckas AKTUBHOCTb); dbuznueckoro
COBEPIIICHCTBOBAHHSI, npu 3aHITHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSITETbHOCTBIO.

TpynoBoe BociuTaHKE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAILHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ TPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymieit mnpodeccun W pean30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTHIO U  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSIKECHUU BCEU JXU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKHUX 33/1a4 MAaTEMAaTUIECKON HAIIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYyJIbTYyphl, ITOHUMAHHEM BIIWSHHSI
COIMAITEHO-YKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa DSKOJOTHUYECKHUX MpoOseMm;
OpHEHTallMell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelieHus 3a1ad B
o0TacTh OKpYyXKalIehH cpeapl, IUIAHHPOBAHHS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX TTOCJICICTBHH JIJIST OKPY KAIOIIEH CPEJIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTBI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOH TMPAKTHUKH, TOHHUMaHHUEM
MaTEeMaTHYECKOH HayKh Kak cgepbl YeIOBEUYECKOW JESITCIIbHOCTH, ATaloB e€
pa3sBUTHS M 3HAYUMOCTH Il PA3BUTHs I[MBWIM3AIMW, OBJAJACHHEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTUYECKON KyJIbTypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIIECTBIISATH TMPOCKTHYIO M HCCIEIOBATENBCKYIO JCSITEIBHOCTD
WHIMBUIYAIBHO U B TPYIIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOEHHUS IMPOrpaMMbl Y4eOHOro MpeameTa
«Maremartuka XapaKTepU3yOTCs OBJIaJICHUEM YHUBEPCAIbHBIMH
NO3HAGAMETbHBIMU ~ OCUCMBUAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vnuueepcanvnuvie = nosmaeamenwvmvle  Oeticmsusi,  obecneuugarom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXC (0CB0EHUE
Memoo08  NO3HAHUSL  OKpYxcaowe20  Mupda,  NpUMeHeHue  J0SUYECKUX,

UCCNe008amMeNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).

ba3oBbie norudyeckue aeUCTBUS:

e BBIBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYITHPOBATH
OTIpENICICHNs]  TOHSATHH; YCTAHABIMBATh CYIIECTBCHHBIM  TPHU3HAK
KJaccu(uKanuy, OCHOBAaHUA Uil OOOOIICHWS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUPOBaTH U  MPeoOpa3OBBIBATh  CYKICHUS:
yTBEpAUTENIbHbIE U OTpPULIATENIbHbIC, €AMHUYHbIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBIBJIT ~ MATEMATUYECKHUE  3aKOHOMEpPHOCTH,  B3aWMMOCBSI3M U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSX;
nmpeuiaratb  KpUTEpUM  JUISL  BBIABIEHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHIL;

JieJIaTh BBIBOJABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;
IIPOBOJAUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTU4YECKUX
YTBEPKJIECHUN (MPSMBIE U OT MPOTUBHOIO), BBICTPAUBATh apryMEHTALUIO,
NPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBI;

BBIOMpATh crnoco0 pemieHus yuyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEUICHUs, BbIOMpaTh HauOoyee MOAXOAAMMA ¢ Y4ETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

bazoBbie HCCIICAO0BATCIbCKUC HCﬁCTBHH:

MCTIONb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpodiIemy,
yCTaHaBIMBaTh HCKOMOE€ MW  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO TO3UIINIO, MHEHUE;

MIPOBOIUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHNE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
O0BEeKTa, SIBJICHHUSA, NPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SBJICHUSMU, POIIECCAMU;

CaMOCTOATENHLHO (POPMYIHPOBATH 00OOIICHUS W BBIBOJBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIONEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IICHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TpOIEcCca, a TAKKE BBIABUTATH
MPEINOIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PaGota ¢ nundopmaruei:

BBISIBIISATh JIeUIMTHl MHOpMAMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BONPOC U JJI PELICHUS 3a/a4H;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUAOB U (POPM MpEICTaBICHHUS;

CTPYKTYpPUpPOBaTh UH(POpPMAIIMIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WUTIOCTPUPOBATh TpaUyuecKy;



2)

OLICHUBATH HaJIE)KHOCTh uHpopManmn o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvnvie KOMMyHuKamueHuwle Oelicmeus, obecneyugarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUWUXCSL.
OOuenue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXIEHUS B COOTBETCTBHU C
YCIIOBHUSIMHU | TIEJISIMH OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pe3yJIbTaT;

B X0JIe OOCY>KJCHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIEMBI, peraeMoi 3a1a4u, BEICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHsI; COIMOCTAaBISATh CBOWM CYXIEHUA C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHAJIoTa, OOHAPYKUBATh Pa3IMYMe M CXOJCTBO IO3HIIUN; B
KOPPEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pe3yJbTaThl  PEMICHWS  3a7a4d,  OKCIEPUMEHTA,
HCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHS C YUETOM 3a]1a4 MPE3CHTAIIUN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCHOJNb30BaTh  MpEUMMyIIecTBa  KOMaHIHOH U
WHIUBUYaIbHON pabOThl MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh LENb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacrpenensTh BUAblI padoT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYyNIOBBIX (hopmax padoThl (00CYX1€eHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W WHBIE); BBINOJHATH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JICHCTBUSL C JPYIMMH 4YJI€HAMH KOMaH/bI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOJIYKT MO KPUTEPUSIM,
chOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeusl, obecneuusaiom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranu3zanusi:

COCTAaBJIATH IINIaH, AJITOPUTM PCIICHHA 3a1a4U, BBI6I/IpaTB crnoco0 peuicHusd €

Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yU€TOM HOBOU MH(pOpMAIUH.
CaMOKOHTPOJIb:

BIIAJCTh HABBIKAMHU TO3HABaTEIbHOM pedJeKkcuu KaKk OCO3HAHMS
COBEPILIAEMBIX JIEMCTBUN W MBICIUTENIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca MU
pe3yJibTaTa pEeIICHUsI MAaTEMATUYECKOM 3a/1a4H;



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PELICHHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSATENbCTB, JTAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

e OLEHUBATh COOTBETCTBHE pe3yJbTaTa LEIH U YCJIOBHUSAM, OOBSICHSTH
IIPUYUHBl TOCTHKECHHS WIM HEJNOCTHKEHHUS PE3YJIbTAaTOB AECATEIBbHOCTH,
HAXOAHTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI

OcBoenue yueOHOro Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIH3a»
Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHUs JOMKHO OOECIEeYUBATH JOCTHKEHHUE
CIIEIYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yucia 1 BIYMCICHUSA

OnepupoBaTh MNOHATUAMH: PAUUOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, MPOIICHTHI.

BoinonHATh  apuMeTHUYeCKHe ~ onepaud ¢ palMOHAIBHBIMU |
JNEUCTBUTEIBHBIMU YU CIAMU.

BrimonHsaTh puOIMKEHHBIC BRIUMCICHUS, UCIIONIB3YS MIpaBUjla OKPYTJICHHS,
JenaTh NPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHU.

OnepupoBaTh MOHATHUAMU: CTENEHb C LEIBIM MOKAa3aTeNeM; CTaHIapTHas
dopma 3amMcH JIEUCTBUTENIBHOIO YMCIA, KOPEHb HATypaJbHOM CTEIEHH;
UCIIOJIB30BaTh MOAXOAANIYIO (POPMY 3aIUCU IEUCTBUTEIBbHBIX YHCEI JUUISl PEIICHUS
MMPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIIIA;
MCIOJIb30BaTh 3aMKMCh MPOU3BOJIBHOTO yTila Yyepe3 0OpaTHbIE TPUTOHOMETPUYECKUE
GyHKUIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKJIECTBO, YPABHEHHUE, HEPABEHCTBO; IIEJIOE,
palMOHaJIBbHOE, UPPALIMOHATIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHHE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKHX BBIPAKEHUNW M peliarh
TPUTOHOMETPHUYECKNE YPABHEHHS.

BrimonHaTh npeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX W HMPPAIMOHAIBHBIX
BBIDQKEHU W  pellaTh OCHOBHBIE THINbI  LEJBIX, PANUOHAIBHBIX U
UPpALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUUECKUX 3a7a4
Y 33/1a4 W3 Pa3IUYHBIX 00JIacTel HAyKU U pPeaJbHON KU3HHU.



MopnenupoBaTh peajlbHbIE CUTyallMM Ha S3bIKE aire0pbl, COCTABIITH
BBIDAKECHHUSI, YPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/ayd, HCCIEA0BaTh
IOCTPOEHHBIE MOJIEIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUUMN U TPaPUKHU

OnepupoBaTh MOHATUAMM: (PYHKUHUSA, CIIOCOOBI 3a1aHus (PyHKIMH, 001acTh
OTNpEeNeNCHUs] U MHOXXECTBO 3HadeHWi (yHKuuu, rpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe (DYHKITHH.

OnepupoBaTh NOHATHUAMU: UYETHOCT W HEUETHOCTh (QYHKIUH, HYJIU
(GyHKUMU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 715 pelIeHUs] yPABHEHU .

Crpouth W unTaTh rpaduKku TUHEHHON (PYHKIMHU, KBAAPAaTUYHON (DyHKIINH,
CTETIEHHOM (PYHKIIMH C IEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QyHKUMHA Ui HCCIEIOBAaHUS IPOLECCOB U
3aBUCUMOCTEH NpPH PElIeHUH 3aJay U3 JPYrUX Yy4eOHBIX MPEIMETOB U PEabHON
YKU3HH; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEIIMYNHAMU.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATHUAMHU: IOCIEAOBATENbHOCTb, apUPMETHUECKass U
reoMeTpuyecKas Mporpeccumu.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBalollas IeOMeTpUuYecKast
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPHUUECKON MPOTrPECCUM.

3amaBaTh NOCIEI0BATENBHOCTH PA3IUYHBIMU CIIOCOOAMHU.

Hcronb30BaTh CBOMCTBA MOCIIEIOBATENBHOCTEW U MIPOTPECCUM IS PELLICHHUS
peasbHBIX 33J1a4 NMPUKIIATHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, OIIEpaL[MU Ha/l MHOXECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar g ONMCAaHMS
peaIbHBIX MPOLECCOB M SBJICHUHM, NMPU PELICHUH 3a4ad U3 APYTUX Y4eOHbIX
IPEIMETOB.

OnepupoBaTh  MOHATUSIMH: ONpeNeNeHre,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucjaa v BbIYUCJTIEHUA

OnepupoBaTh MOHATUSIMH: HATYpAJIbHOE, LEJIOE YHCIIO; HCHO0JIb30BaTh
MPU3HAKU JIEJIMMOCTH LIEJIBbIX YUCEJN, PA3JIOKEHUE YKCIA HA MPOCTHIE MHOXKUTEIU
JUTA pEIICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAJILHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm uucia, ACCATUYHBIE UM HATypaJibHbIC
JorapugpMsl.



YpaBHeHUA U HEPABEHCTBA

[IpumeHsTh CBOWCTBA CTENEHU I TpeoOpa3oBaHUs  BBIPAKCHHIA,
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHU U HEPABECHCTB.

BoinonHsaTh  npeoOpa3oBaHUs  BBIPAKEHUW, COAEpXKAIIMX  JOrapu@msl;
OIEepPUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JJOTapU(PMUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemeHust npocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPABHEHUU U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELICHUS PAKTUYECKUX 3a7a4.

Haxonute pemrenuss npoCTEUIINX CUCTEM U COBOKYIHOCTEN PAMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTyallMd Ha S3bIKE aire0pbl, COCTABIISTH
BBIDAXXEHUS, YPAaBHCHMS, HEPABEHCTBA M CHUCTEMBl IO YCIOBHIO 334U,
UCCJIEI0BATh MIOCTPOEHHBIE MOJIETH C UCIOJIb30BAHUEM aIapaTa aareopsl.

DOyHKUMH U Tpapuku

OnepupoBaTh  MOHATUSMU:  TMepUoOANYEcKas  (QYHKIMS, TMPOMEXYTKH
MOHOTOHHOCTH  (DYHKI[MM, TOYKM OSKCTpemMyma (yHKIUH, HauOoisbliee U
HauMeEHbIllee 3HAaYeHUs (QYHKUMM HA TPOMEXKYTKE; HCHOIb30BATh HUX IS
UCCIEeI0BaHUs PYHKIMH, 3aJaHHOUN rpauKOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapuPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh X HA KOOPAMHATHOW IJIOCKOCTH U
VCIIOJIb30BaTh JJIsS PELICHNS] YPAaBHEHUN U HEPABEHCTB.

N300pakatb Ha KOOPJIAMHATHOMN IMJIOCKOCTH rpauKu JHUHEHHBIX ypaBHEHUI
Y MCIIOJIb30BaTh UX JUIA PELICHNs CUCTEMBI JIMNHENHBIX YPAaBHEHUM.

Hcnonp3oBaTte Tpaduku (QyHKUMHA JUIS HCCIENOBAHUS TPOILECCOB U
3aBUCUMOCTEH U3 APYTUX yUEOHBIX TUCIUTIINH.

Hayana MaTeMaTH4eCcKOro aHajam3a

OnepupoBaTh MOHATUSIMH: HENpEPbIBHAS (QYHKLHMS; TPOU3BOAHAS (DYHKIIMH;
WCIOJI30BATh TEOMETPUUYECKUN B (PU3HMUECKHUI CMBICI PONU3BOTHOM IS PEIICHUS
3aaad4.

HaxoauTh Npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATH MPOU3BOIHBIE
CYMMBI, TPOU3BEIEHUS, YaCTHOTO (DYHKIIHIA.

Hcnonb30BaTh MPOU3BOAHYIO JJIs UCCIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YyIbTaThl UCCIEIOBAHUS K TOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
MIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-YKOHOMHYECKHUX, 33/1a4ax.

OnepupoBaTh MNOHATHSIMHU: T[E€pBOOOpa3Hasi W  HUHTErpall; TMOHHUMATh
TEOMETPUYECKUIA U (PU3NISCKUN CMBICIT HHTETpaIa.



HaxomuTe mepBooOpa3Hbie dJIEMEHTAPHBIX (DYHKITHI; BBIYUCISTH WHTETPa
o ¢popmyne Herorona—JIeitonuma.

Pemate mpukiagHple 3a7a4d, B TOM YHCIE COIMAIbHO-DKOHOMHYECKOTO U
duznyecKoro xapakrepa, CpeACTBaMH MaTeMaTHIECKOTO aHAIH3A.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

MHokecTBa PpaluOHAJIbHBIX U
HeﬁCTBHTeHBHBIX YHUCCII. PaHI/IOHaJ'IBHBIe
YpPaBHCHUA U HCPABCHCTBA

@Oynkuuu u rpadpuku. CTeneHs ¢ HeabM
roKa3aTesnem

Apudmerndeckuii KOpeHb N—OH CTETEeHH.
WpparmoHanpHble ypaBHEHUSI U HEPABEHCTBA
dopmyIibl
TPUTOHOMETPHUH. T pUrOHOMETpUUYECKHE
YpaBHEHHUS

[TocnenoBaTeabHOCTH U IPOTPECCUU
[ToBTOpeHue, 06001IeHNE, CHCTeMaTU3alUs
3HaAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

Koan4yecTBo 4acoB

Beero KoHTpoJbHbIe
padoThbI
14 1
6
18 1
22 1
5
3 1
68 4

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



11 KIIACC

KoaunuecTBo 4acoB

Ne HaumenoBanue
n/ pa3aesioB U TeM Bceer
n NMPorpaMmbIl 0

Crernens ¢
parMoHaTbHBIM
IOKa3aTeJIeM.
IloxazaTennHas
byHKIHS.
IToka3zaTenbHbIE
YpaBHEHUS U

12

HEPaBEHCTBA
Jlorapupmuueckas
byHKIHS.
Jlorapudpmuueckue 12
ypaBHEHUS U

HEPaBEHCTBA

TpuroHomeTpuieck

ne QyHKIIMU U UX
rpaduKu. 9
Tpuronomerpuieck

M€ HEPaBEHCTBA

[IpousBogHas.
[Ipumenenue 24
MIPOU3BOAHOMN

WHurerpan u ero
MMPUMCHCHU A

CucremMsl
. 12
YpaBHEHHIA

HarypanbHbie u
LeJIbIe YuCia

[ToBTOpEHME,
000011eHHE,
cucTeMaTH3aIs
3HAHUMN

OBIIEE KOJIMYECTBO
YACOB I1O 102
ITPOTPAMME

18

Kontpoasn
bIe padoThI

[IpakTnyeck
ue padoTbl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTesibH
ble pecypchl



