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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa U Hayaja MaTeMaTUYECKOTO
aHanmmn3a» 0a3oBoro ypoBHs ais oOyuatonmuxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe DezeparbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPETHETO
obmero oOpa3oBaHHs, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NOPEIbIBISEMBbIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAJAULUN POCCUICKOTO
oOpaszoBanusi. Peanusanus mporpamMmbl OOECIIEUMBAET OBJIAJCHHUE KIIIOUYEBBIMU
KOMITETEHIIMSIMH, COCTABJISIFOIIMMHI OCHOBY JIJISI CAMOPA3BUTHSA U HENPEPHIBHOTO
00pa3oBaHUs, EIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M ITO3HABATEILHOTO
pa3BUTHUS JTMYHOCTU O0YUYAIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTUYECKOTO aHAIM3a» SBJSETCS OAHUM W3
HambOoyee 3HAYMMBIX B MPOTpaMME CTapiied IIKOJbI, MOCKOJBbKY, C OJHOMU
CTOPOHBI, OH OOECIEUYNBAET HMHCTPYMEHTAIbHYIO 0a3y s HW3Y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrOM CTOPOHBI, (JOPMUPYET JOTUUECKOE U
abCTpakTHOE MBINIJICHHE YyYalluXcs Ha YpOBHE, HEOOXOAMMOM JJIsi OCBOCHUS
KypcoB HWH(OpPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJCBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTIKEHHS B MaTEMaTHIECKOM opMme.

Kypc anreOpsl 1 Hauan MaTeMaTHYEeCKOTO aHau3a 3aKJIaIbIBACT OCHOBY JIJIS
YCIICITHOTO OBJIAJCHUS 3aKOHAMH (U3UKH, XUMHUH, OHOJOTUH, TOHUMAHUS
OCHOBHBIX TCHIICHIIMH OSKOHOMHKM ¥ OOINECTBEHHOW JKM3HH, IO3BOJISCT
OPUEHTUPOBATHCS B COBPEMEHHBIX NH(PPOBBHIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HU. B TOXe Bpemsi oBiajieHUe
aOCTpAaKTHBIMH U JIOTHYECKH CTPOTHMMH MATEMAaTHYCCKUMHU KOHCTPYKIIUSIMHU
pa3BUBacT yMCHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPXKJIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETH3AINI0, a0CTparupoBaHue U
aHaAJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUYECKOE MBINUICHHE. B xo/1e n3ydeHus
anreOppl W HavYaJl MaTEMaTU4YeCKOrOo aHajiu3a B CTapIIed IIKOoJe Yydalluecs
MOJIYYatOT HOBBIM OIBIT PEMICHHUS MPUKIATHBIX 3adad, CaMOCTOSTECIIBHOTO
MOCTPOCHUS MAaTeMaTUYECKHX MOJENIe PEaIbHBIX CHUTyalluid W WHTEPIpETaluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMSTCA C  TIpUMEpPaMH  MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH B TIPUPOJE, HAyKE H B HCKYCCTBE, C BBIJAIOIIUMUCS
MaTEMaTUYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obGmamaer 3HAYMTENHHBIM BOCIUTATENBHBIM TOTEHIIMATIOM, KOTOPBIN
peanmsyeTrcsi Kak 4epe3 y4eOHbBI MaTepual, cocOOCTBYIONINN (OPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PECHHS, Tak M dYepe3 crenuduky ydeOHOH IesTenbHOCTH,



TpeOyrolen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOIOJKUTEIBHON
KOHLIEHTPAIlMM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbIN PE3YIIbTAT.

B ocHoBe MmeTtonuku oOydeHus aiaredpe M HayajlaM MaTeMaTHYeCKOTO
aHaJIn3a JISKUT JACSITETbHOCTHBIN NMPUHIUI 00YUYeHHUS.

Crtpykrypa Kypca «Anredpa 1 Hayajaa MaTeMaTHYECKOTO aHaIN3a) BKIIOYAET
CIEAYIOUIME COAEPKATENbHO-METOAMYECKNE JIMHUM: «Yucla W BBIYHCICHHSY,
«Dynkuu  u rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro asamusa», «MHoxkecTBa UM JIoTMKa». Bce 0oCHOBHbIE
COZEP/KATEIBHO-METOIUYECKUE JIMHUA M3Yy4YalOTCd HAa NPOTSHKEHUM JBYX JIET
oOydeHHusl B CTapllei IIKOJe, €CTECTBEHHO AOIOJHAS APYr Ipyra U MOCTEINEHHO
HAChI[asiCh HOBBIMM TE€MaMU W pazfaenaMud. JlaHHBIA Kypc  SIBIISIETCS
UHTETPATUBHBIM, TOCKOJIbKY OOBEIUHSET B ce0e CoJepKaHHEe HECKOJIbKHX
MaTeMaTHYECKUX JAUCLUHUIUINH: anredpa, TPUTOHOMETPHS], MaTeMaTUYECKUI aHan3,
Teopusi MHOXKecTB U Jp. [lo Mepe Toro kak ywamiuecs OBIafeBalOT BcE Oosee
HIMPOKUM MAaTeMaTHUYECKUM amnmnapaTtoM, Y HUX MOCJIeI0BaTeNbHO POopMUpYyeTCs U
COBEpPUICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyallM¥, NPUMEHATh 3HaHMS, MOJy4YeHHble B Kypce «Anredpa U Hayaia
MaTEeMaTHYECKOTrO aHajIu3ay, JUJIs PEIIEHUs CaMOCTOATENbHO C(HOPMYIUPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NOJYYEHHBIN PE3YIIbTAT.

CopaepxkaTenbHO-MeTOANYECKas TUHUA «Yucna W BBIYMCIEHUS 3aBEPILIACT
dbopMHpOBaHUE HABBIKOB MCIOJIb30BaHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOHM IkoJjie. B crapmieil mkose oco0oe BHUMaHHME YAENSAETCS
(OpMHUPOBAHNIO TPOYHBIX BBHIYMCIUTENIBHBIX HAaBBIKOB, BKIIOYAIOUIMX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (POpPM 3amucu JEHCTBUTENIBHOTO YHCIA, yMEHHE
PAalMOHAJIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPUKUIKY, OLICHUBATH
pesynbTar. OOyuarommecs: MONMy4YalOT HaBBIKM MNPUOIMKEHHBIX BBIYMCIICHUM,
BBITIOJIHCHUS JICUCTBHM C YHCIaMH, 3alMCAHHBIMA B CTaHAAPTHOU Qopme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIOBBIX BBIPAKCHUM.

JIuaus «YpaBHEHHsS M HEPABEHCTBA» PEAIM3YETCS HA MNPOTIKEHUU BCETO
oOydyeHUs: B cCTapileld IIKOJe, IOCKOJIbKY B KaXIOM pasjesie MporpamMmbl
MPEAYCMOTPEHO PEIIEHNE COOTBETCTBYIOMIMX 3adad. OOyuaroniuecs OBIaIE€BaIOT
Pa3IMYHBIMA METOAAMHM PELICHHs LEJbIX, PAlMOHAIBHBIX, HPPALUOHAIbHBIX,
NOKa3aTeNbHbIX, JIOTApU(PMHUUECKUX W  TPUTOHOMETPUUYECKUX  YPABHEHHIA,
HEPABEHCTB U UX cucteM. [loilydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO MPOU3BOAHOM, PEHICHUH MPUKIAIHBIX 3a7a4 W 3aj]ad Ha
HaxXOXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
collep)kareibHasl JIMHUSA BKJIIOYaeT B ce0d Takke (QOpMUPOBAHUE YMEHHMH
BBIMOJHATh pacuy€Tbl 1Mo ¢GopMysiaM, MpeoOpa3oBaHUsl WENbIX, PAlMOHAIbHBIX,
UPpPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, & TaKXKE BBIPAXKEHUU,



colepkalux CcTeneHu u Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
MaTepuana MPOUCXOJMUT  JalibHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTpAaKTHOrO MBIIUIEHUS Yy4aluxcsi, (OPMHUPYIOTCS HABBIKM JAETYKTHUBHBIX
paccyJeHui, pabOThl C  CHMBOJBHBIMH  (opMaMu,  TPEICTABICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npemyaraeT 3(QQGEKTUBHbIE HMHCTPYMEHTBHI [UJISl PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH Kak
SI3bIKA HAYKHU.

CopepxarenpbHO-MeTOAMYECKass JUHUA «DyHKIMM W TpaduKm» TECHO
NEPEIUIETAETCS C IPYTUMH JIMHUAMH Kypca, IOCKOJbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEI0BATEIbHOCTD U3YUYCHUS MaTepuaia. Nzyuyenue CTEIIEHHO,
MOKa3aTeJIbHOM, JJorapu(pMUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU NI pEIIeHHUs 3a7ad U3 JPYruX y4eOHbIX
IIPEAMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaKk U C pElIeHHWeM YpaBHEHM M HepaBeHCTB. [Ipu »TOoM OosbllloE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (pOpMyJiaMy 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMHU, HCCIEN0BATh MOJyYeHHbIe (YHKIHMHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiep>KaTeIbHON JIMHUM HaIleJICH Ha Pa3BUTHE YMEHUUN
W HABBIKOB, TMO3BOJISIIONIUX BBIPAXATh 3aBUCHUMOCTH MEXKIYy BEJIMYMHAMH B
paznuuHOi (opMe: aHATUTUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTUIO ANTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETH3AIINH, HCTI0JIb30BAHHIO aHAJIOT .

CopnepxarenpHass JuHuA «Hauvana MareMaTHyecKkoro aHalau3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3ajady,
JIOCTYITHBIX O0YYalolMMCsI, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh UCCJEIOBATh U
CTpouTh rpaduku (QYHKUUNA, ONpENeNsiTh WX HauOOJbIIME W HAaWMEHbIINE
3HAYCHMSI, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TEJN, HAXOAUTh CKOPOCTU U
YCKOpPEHHsI IpoleccoB. JlaHHas cojlepKareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUSI MaTeMaTH4YEeCKUX MOJeNied peajbHbIX CHTYallUi,
HAXOXKJEHUSI HAWTy4YlIEro pEeHIeHHs B MPUKIAIHBIX, B TOM YHCIE COLHUAIbHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOIrO aHajan3a
CIOCOOCTBYET Pa3BUTUIO aOCTPAKTHOTO, (HOPMATHHO-JIOTHIECKOTO U KPEATUBHOTO
MBIIUICHNS, (OPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKE U HckycctBe. OOyuwaromuecss y3HAIOT O
BBIJIAIOIIMXCST pe3yJibTaTaxX, IMOJYYEHHBIX B XOJI€ pPa3BUTHUS MaTeMaTHUKH Kak
HAyKH, ¥ UX aBTOpax.

CopaepxaTenbHO-METOANYECKast JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
NOCBSILLIEHA  3JIEMEHTaM  TEOPHUH  MHOXKECTB. T€OpEeTUKO-MHOKECTBEHHbBIE
MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJBHOM MAaTeMaTHKW M IMpEAJiararoT



HanOoJiee YHUBEPCAIbHBINA A3bIK, OOBEAUHSIONIMNA BCE pa3/iefibl MaTeMaTHUKUA U €€
NPUWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTEMaTHYECKUE TUCHUILUIMHBI B €IUHOE
uenoe. IloatoMy BakHO JaTh BO3MOXXHOCTb HIKOJIBHUKY TOHHUMATh TEOPETHUKO-
MHO>XECTBEHHBIN SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anredpa um Hayajlla MAaTeMaTHYE€CKOTO aHaIW3a» MNPUCYTCTBYIOT
TaK)K€ OCHOBbI ~MAaTEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOphIE IPU3BAHbI
c(hOopMHPOBATh HABBIKU IOCTPOCHUS MOJIEIEH peaibHbIX CUTYalHil, HCCIEA0BaHNUS
THX MOJEJIed C MOMOUIBIO ammapaTta airedpbl U MaTeMaTUYeCKOTO aHajiu3a U
MHTEPHPETALNH NOJyYEHHBIX PE3yNlbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbIA
U3 pa3/iesioB MPOrpaMMbl, MOCKOJIBKY BECh MaTEpHall Kypca IIMPOKO UCHOIb3YETCs
JUTSL pellieHus] IPUKIIAIHBIX 3a/1a4. [Ipu peneHnu peaqbHbIX MPaKTHYECKUX 3a7a4
ydaniecs: pa3BUBAOT HAOIIOAATENbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIONb30BaTh AHAIOTHIO, 0000IIATh U KOHKPETH3UPOBATH
npobnemy. JlesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3a/1a4y OpraHu3yeTcsl B MPOLECCe M3YUYEHHsI BCeX TeM Kypca «Anredpa W Havasia
MaTEMaTUYECKOrO aHaTU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TutaHe Ha uW3ydYeHHE Kypca anreOppl M Hadajdl MaTeMaTHYeCKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOAMUTCS 2 vaca B Henento B 10 knacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenus — 170 gacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucna v BBIYMCICHUA

Pannonanphpie uyncina. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, MPOIIEHTHI,
OECKOHEYHBIE  MepUoguYeckue  Apodu. ApudMeruyeckue omepanud ¢
palroHaIbHBIMU YUCIIAMU, TPE0OPa30BaHUs YMUCIOBBIX BhIpakeHUui. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEICHUs MPUKIAAHBIX 33/a4 U3 Pa3IMYHBIX OTpacliien
3HAHUW U PEAIbHOM KU3HMU.

JelictBuTtenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudmeTnueckue omnepauudd ¢ JACMCTBUTEIbHBIMU YHclaMu. [lpulmmxéHHbie
BBIYMCJIEHUS, IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BHIYMCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas Qopma  3amucu
NEeUCTBUTENBHOTO uucna. HMcemonb3oBanue moaxojsiied  (GopMmbl  3amucu
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTHUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaibHOM  cremneHu. JledicTBus ¢
apu(pMETUYECKUMU KOPHSIMU HaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC WM TaHI€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxecTBa U TOXIE€CTBEHHbIE ITPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPA)KEHUM. OcHOBHBIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

YpaBHeHue, KOpEeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton nHTEpPBAIOB.

Pemenue uensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Peuienne nppalMOHAJIbHBIX YPABHEHHU 1 HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHUN.

[IppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTel HAYKHU U PEabHOU KU3HH.

DyHKUMH U TPaPUKHU

@OyHkius, crnocoObl 3amanus Gysknuu. [paduk  ¢ysknmu. B3anmuO
oOpaTHble (PYHKITHH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm yskumu.
[IpomMexyTKH 3HAKOIOCTOSHCTBA. YETHBIC 1 HEUETHBIC (PYHKIIUH.

Crenennast GyHKIMS ¢ HATypajdbHBIM U 1IEJIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS 7-0M CTEIICHHU.



TpuroHomerpuueckass OKpPY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

ITocnenoBaTenbHOCTH, CHOCOOBI 3aJJaHus MOCJICIOBATEIILHOCTEH.
MOHOTOHHBIE TOCIAEAOBATEIBHOCTH.

Apudmerrueckas 1 TeoMeTpUUecKas Mporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMEeTpUYeCKOn
nporpeccun. @opmyiia CIOXKHBIX NPOLEHTOB. VcCronp30BaHWE MPOTrpeECCUU IS
pELICHUS PEANbHBIX 33Ja4 ITPUKIAJHOIO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepalud HaJl MHOXecTBaMM. Jluarpammsel Jitnepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmnapara sl ONUCAaHMS PEalbHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 33/1a4 U3 APYTUX YI€OHBIX MPEIMETOB.

Onpenenenue, Teopema, Cle/ICTBUE, JOKA3aTENbCTBO.

11 KJTACC

Yuciia 1 BbIYHCICHUSA

HatypaneHbie u neinsie yncina. [IpusHaku 1eIMMOCTH LIEIBIX YUCEIL.

Crenens ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm yucna. JlecaTuyHbie U HaTypajgbHbIE JOrapu(MBI.

YpaBHeHMs U HEpaBeHCTBA

ITpeoOpa3oBaHue BbIpaXXEHUM, COEPIKALUX JTIOTapU(PMBI.

ITpeoOpa3oBaHue BBIpRXKEHUH, COAEpXKAILMX CTENEHH C PalUOHAIbHBIM
IIOKA3aTEIIEM.

[Tpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3aTesbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucreMbl TUHENHHBIX ypaBHEHUN. PellleHne NMpUKIAaIHBIX 337a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPAaBHEHUM.

CucteMbl U COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHUCTEM W HEPAaBEHCTB K  PEILICHHIO
MaTeMaTHUYECKUX 3aJad U 3a/Jad U3 pa3IuyHbIX o0jacTell HayKu M peajbHOU
KU3HH.

DyHKIUHN U TPAPUKH

Oynkumsa. [lepuogmueckne  QyHkumu. [IpoMexyTkn  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHUMYMbI QyHKiuu. HaunOospliee u HauMmeHbllee
3HaYEHUE (PYHKIMH HAa IPOMEXKYTKE.

TpuronomeTtpuyeckue GyHKIIMHN, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPaUKH.



Hcnons3oBanue rpadukoB GyHKIMN I pelIeHUs YPaBHEHUN M JIMHEHHBIX
CHCTEM.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HHUKAIOT MPHU PEUICHUH 3a/ad U3 IPYrHX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

HenpepoiBHbie pyHKIMHU. MeTOA UHTEPBAJIOB /JIsl PEIICHHS] HEPABEHCTB.

[IpowsBogHast Qyukmuu. ['eomerpuyeckuii W (QUIWYECKUA  CMBICI
IIPOU3BOTHOMU.

[TIpousBogubie  snemeHTapHbIX  GyHKIu.  DopMmynbl  HaXOXACHUA
IPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIIUM.

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxieHne HanbobIIero 1 HauMEHbIEro 3HaueHus (QyHKIIUU Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOJHOM MJII HAXOXKACHUS HAWJIY4dllero pElIEHUs B
NPUKIAIHBIX 3aJa4yaxX, [Js ONpPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOTO
dbopmyIion Uiy rpa@uKoM.

[TepBoobOpaznas. Tabnuia nepBooOpa3HBIX.

Wuterpan, ero reomerpuyeckuii W (pu3Mueckuil cmbica. Beruncienue
uHTerpaia no popmysne Herorona—JleiiOnuia.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOro mpenmera «Marematnka» JODKHO 00€CIeunBaTh
JOCTI)KCHHUE Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUsl CICTYIONTNX JTNIYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro TmpeaMera
«MareMaTuka» XapaKTepU3yITC:

['pasxxtaHCKOE BOCIIUTAHMUE:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJe€Ha POCCHUHUCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHWS PA3IWYHBIX CTPYKTYD, SBIICHUMA,
IpoIeyp TPaXKTAHCKOTO o0OmecTBa (BHIOOPHI, OMPOCHI W TIpP.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HHCTUTYTAMU B COOTBETCTBUM C HX
GYHKUMSIMU ¥ HA3HAYEHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBAKCHHUSI K
MPOIIUIOMY Y HAaCTOSIIIEMY POCCUICKOM MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMSI:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HApOJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C IMPAKTUYECKUM MMPUMEHEHUEM JIOCTHKEHUM HAYKH U JEATEIIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

DcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pELIEHN, pacCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3nYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYCCKHUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOILECHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U

OT/IbIXa, peryisipHas busnueckas aAKTUBHOCTb); bu3nuecKoro
COBEpIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM ILIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznmuyHbiM  cPepaM  MPOPECCHOHANBHOW  JESATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymedd mnpodeccur U peanr30BBIBATH COOCTBEHHBIC KU3HCHHBIC TLIAHBI;
TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa30BaHUIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEM JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYACTHUIO B PELICHUU IPAKTHYECKUX 3a/1a4 MaTEMaTHYECKOW HAPABIECHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTHIO 3KOJOTHYECKOW KYJIbTYphl, MOHHMAHUEM BIIUSHUA
COIIMAJIBHO-?)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHME NPUPOAHOW M COLMAIBHON
Cpenbl, OCO3HAaHMEM TJIOOAIBHOIO  XapakKTepa JKOJOTMYECKUX  MpoOJeMm;
OpHEHTAllMEd HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIs PELICHHUS 3aJ1ad B
o0jacTu OKpyXKawollled cpepl, IUIAHUPOBAHUS TOCTYNIKOB W OLEHKH HX
BO3MO’KHBIX ITOCJIEACTBUN JJI1 OKPYKAIOLEW CPEJIbI.

[leHHOCTH HAYYHOIO MMO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSl HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YelIOBEYECKON MAESTeNbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JJIsl DPa3BUTHs LMBWIM3ALWK; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEIACTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYUIECTBIIATh NMPOEKTHYKD U HCCIEIOBATEIbCKYIO AEATEIBHOCTD
VHIUBUYyAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMera
«MatemaTuKa XapaKTepU3yOTCs OBJIaJICHUEM YHHUBEPCATHLHBIMU
NO3HABAMENbHBIMU  OClCMBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmeUsMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetCMBUSMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnewusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXCs (0c80eHUe
Memo008  NO3HAHUA — OKPYICAIOUie2o0  Mupa,  NpUMeHeHue  J102UYEeCKUX,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgopmayuei).

bazoBelie nornueckue qeUCTBUS:

e BBIABIIATH U XaPAKTEPU30BaATh CYIIECTBEHHbBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHUA MEXIy MOHITHAMU; (HOPMYyITUPOBATH
OompeseNieHUus TMOHATHH, YCTAaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJIacCU(UKAIIMK, OCHOBAHUSA MJisi OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOpPMYIUPOBATh U  IPEeoOpPa3OBbIBATh  CYXKIACHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIE, YaCTHbIE U OOUIME;
YCIIOBHBIE;

BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3M U
OpOTUBOpEYMsl B (paKTax, AAaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npegaraTb  KpUTEpUU  JJIsl  BBISIBICHHS  3aKOHOMEPHOCTEM U
IIPOTUBOPEUHH;

JieNnaTh BBIBOABI C HCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;
IPOBOAUTH CaMOCTOSITENIHO JI0Ka3aTeNIbcTBa  MaTEeMaTHUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTUBHOIO), BBICTPAUBATh apryMEHTALMIO,
IPUBOJUTH IPUMEPbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHUS U BHIBOJIbI;

BbIOMpaTh CMOCO0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUIEHMs, BbIOMpaTh Hauboiee NOAXOMAIMMNA C Y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

ba3oBbie HccnemoBaTeIbCKUE JCMCTBUS:

UCIOJIb30BaTh BOIMPOCHI KaK MCCIEAO0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMynTupOBaTh BOIPOCH], (UKCHUPYIOLIUE MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBIMBAaTh HMCKOMOE M  JaHHOE, (OpPMHpPOBATh  THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTD CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
o0beKTa, SBJICHMS, MPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSMH, IIPOIIECCAMU;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
IPOBEAEHHOTO HAOIOECHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoIlecca, a TAKKE BbIIBUTATh
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmarueii:

BBISIBJIATH AepUUIUTH MHPOPMAINH, TAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JJIs PELICHUS 3aauu;

BBIOMpaTh  MHPOPMALMIO U3  WCTOYHMKOB  PA3IMYHBIX  THIIOB,
aHAJTM3UPOBaATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

CTPYKTYypUpPOBaTh MH(OPMALINIO, TIPEICTABIATH €€ B Pa3IMUHBIX (hopMax,
WLTIOCTPUPOBATH rpapuuecKH;



2)

OLICHUBATh HaJEXKHOCTh uHbopMaIuu o CaMOCTOSITEIILHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.
Vuusepcanonvie  KomMmMynuxamueuwle Oelicmeéus, obecneyugarom

ChOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYATOUWUXCSL.
OOurenue:

BOCIIPUHUMATh M (QOPMYJIHMPOBATH CYXIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U NMUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B X0JI¢ 00CYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIE HA MTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyhe U CXOJCTBO MO3MIIMIA; B
KOPPEKTHOI popme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3eHTAIMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh ¥  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIMBHUIYAIbHON pabOThI PU PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATH I1e]Tb
COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacrpeaensTh BUABI padoT, JOTOBapUBAThCA, 00CYKIaTh MPOIECC
U pe3ynbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHUI,
«MO3TOBBIE MITYPMBD)» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATh CBOM JICHCTBUS C JPYTMMH WICHAMH KOMAaH]IBI;
OLICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneyusarom

qbopMupoeaHue CMbBICIIO6bIX YCNMAHOBOK U HCUZHEHHBLIX HABLIKOB TUYHOCNIU.
CaMOOpFaHI/IBaHI/I}II

COCTaBIISITh IJIaH, AJITOPUTM PELIECHUS 3a/1a4H, BEIOUPATh CIOCO0 pEIIeHHUs C

y4€TOM UMEIOIINUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.
CaMOKOHTpOJIb:

BIaA€CTh HaBbIKaMH MMO3HABATEIbHOM pe(l)J'IeKCI/II/I KaK OCO3HaHHA
COBCpIIACMBIX I[CﬁCTBHﬁ U MBICIIUTCIBHBIX ITPOICCCOB, UX PC3YJIbTATOB,
BIaaCThb criocodbaMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA  IIpoHecCa M
pe3yiibTaTa pCUICHUA MaTEMaTHYECKOMN 3aJa4u,



e TMpPEABUAETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU pELUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa IEAM W YCJIOBHUSIM, OOBSICHSTH
NPUYUHBI TOCTHXKEHUSI WIM HEHOCTHXKCHUSI PE3YJIbTAaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajla MaTeMaTHUECKOTO aHAJIN3a»
Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs JOJDKHO 00eCTednBaTh JOCTHKCHUE
CJICTYFOIINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KJTIACC

Yucnaa v BBIYMCICHUA

OnepupoBaTh MOHATHSAMHU: PALUOHAIBHOE M JIEUCTBUTENBHOE YMHCIIO,
OOBIKHOBEHHAS U JECATHUYHAS APOOb, TPOLEHTHI.

BoimonusaTe  apudmernueckue  omepaldd € PAlUOHAIBHBIMH |
JNEHCTBUTENBbHBIMU YU CIIAMHU.

BoinonHATe NpUOIMKEHHBIE BBIUMCIIEHUS, UCIIONIb3YS MPaBUiIa OKPYTJIEHMUS,
JIeJ1aTh IPUKUIKY U OLIEHKY pe3yjIbTaTa BEIYUCICHUI.

OmnepupoBaTh MOHATUAMU: CTENEHb C IIEJIBIM TOKa3aTeleM; CTaHIapTHas
dopma 3ammMcu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypajJbHOM CTEIEHHU;
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3alUCU JIEHCTBUTENBHBIX YMCEN JJISl PELICHUs
INPAKTUYECKUX 3a7a4 U NPECTABICHUS JAHHBIX.

OmnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJBHOTO YIJa;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OmnepupoBaTh MNOHATUSMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE,
palroHaibHOE, UPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHUE;

BoinonHATe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUN U pelIaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonHATe npeoOpa3zoBaHUs LEbIX, PAlMOHAIbHBIX W HppalMOHAIbHbBIX
BBIpQXEHU W  pemarb OCHOBHbIE THUIBI  IENbIX, pAlUOHAIbHBIX U
UPpALMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUS U HEPABEHCTBA JJIs PELICHUs] MaTEMATUYECKUX 3a]a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTell HAYKU U PEAIbHOM KU3HU.



MogenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHUS, HEpPABEHCTBA 110 YCJIOBHMIO 3aJayM, MCCIEIOBAThH
IOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAHUEM alllapara aiareopsl.

DyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (YHKIIHMS, CIOCOOBI 3alaHus (PyHKUIMHU, 001acThb
ONpE/ENICHUs] U MHOXECTBO 3HAUEHUM (QYHKIUM, rpaduk (YHKIUH, B3aUMHO
oOpaTHbIe PYHKIIUH.

OnepupoBaTh NOHATUAMH: UYETHOCTh U HEYETHOCTh (YHKUUHU, HYIU
(GYHKIINH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUNN A peIICHUS] YpaBHEHHIA.

CrtpouTh U 4nTaTh rpa@UKU JTUHEHHON (QYHKIMH, KBaJPATUIHONW (PYHKIMH,
CTENEHHON (YHKIUH C LEIbIM IIOKA3aTENIEM.

Hcnons3oBate rpaduku (QyHKUMA IS HKCCIENOBAHUS MPOLECCOB U
3aBHCHUMOCTEH MpU peUIeHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEAMETOB M PEaTbHOU
KU3HU; BbIpaXaTh (OpMyIaMH 3aBUCUMOCTH MEXy BEJIMUYNHAMM.

Havaja mareMaTH4eCKOro aHAJIM3a

OmnepupoBaTh NOHSTUSAMM: IOCIEIOBATEIbHOCTh, apupMeTHdecKas Hu
reoMeTpHUecKast MPOrpeccuu.

OmnepupoBaTh MOHATUSMH: OECKOHEYHO YOBIBaIOIIas TIe€OMETpUYeCcKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON IIPOIPECCUH.

3aaBaTh NOCIEA0BATENBHOCTH Pa3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MMPOTPECCUM Il PELICHUS
peasibHBIX 33a]a4 MPUKJIAJIHOTO XapaKTepa.

MHokecTBa M JIOrHKA

OneprpoBaTh NOHATUIMU: MHOXKECTBO, ONlE€paLi HaJl MHOYKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Jjs  ONMCAHUSA
pealibHbIX MPOLECCOB M SBJICHUH, MPU pPELICHUH 337ad U3 JPYrHX Yy4eOHBIX
PEIMETOB.

OnepupoBaTb  NOHATHUAMU:  ONpEIEIECHUE,  TEOpeMa,  CJIEACTBHUE,
JI0Ka3aTeNbCTBO.

11 KJIACC

YucJia 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSMH: HATypajdbHOE, I€J0€ YHCIO; HCIOJIb30BATh
MPU3HAKU JIEJIMMOCTH LIEIBIX YKCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIH
JUJIs1 pELLICHUS 3a/1ay.

OnepupoBaTh NOHSTUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(pM UYHCIA, NECATHUYHBIE W HATypalbHBIC
aorapu@mel.



YpaBHeHUs U HEPABEHCTBA

[TpumeHsTh CBOMCTBa CTeHmeHM Uil NPeoOpa3oBaHUsl  BBIPAXKEHUN;
ONEPUPOBATh NOHATUSAMU: IIOKA3aTEIIbHOE YPAaBHEHHWE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUs  BBIPAXKEHMM, COJAEp)KAUIUX JIOTapu(MbI;
OIIEpUPOBATh MOHATHIAMMU: JIOTApU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; pPEIIAThH
OCHOBHBI€ THUIIBI JJOTapU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonutsb penieHuss npocTedmMX TPUrOHOMETPHUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YPABHEHUN U €€ PEIICHHE;
UCITIOJI30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELIEHUS] IPAKTUYECKUX 3a/ay.

HaxonuTte pemeHus npocTedIIMX CUCTEM U COBOKYITHOCTEH palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peajbHble CUTyallUd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBbI 110 YCIOBHIO 3a7auH,
UCCIIE0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAaHUEM alIapara ajareopsl.

DyHKUMH U TPaPUKHU

OnepupoBaTh NOHATHSAMM:  NEpUOAUYECKass  (QYHKUMS, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKH OKCTpeMyMa (QYHKIMH, HauOoibliee u
HauMEHbIllee 3HAYeHHUS (QYHKIUU Ha TPOMEXKYTKE; HCIONb30BaTh UX MJis
uccienoBanus GyHKIMM, 3aJJaHHON rpaduKoMm.

OmnepupoBarh MOHATHAMH: TpapUKHU IOKA3ATEIbHOW, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKLUH; M300pakaTh UX Ha KOOPAMHATHOM MIIOCKOCTH U
MCITOJIB30BAaTh JJI PELICHUS] YPABHEHHI 1 HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpauKy JTUHEHHBIX YpaBHEHUIl
Y UCIIOJIB30BaTh UX JUISl PELLIECHUS CUCTEMBI JINHEWHBIX YPaBHECHUM.

Wcnonp3oBate rpadpuku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH.

Havana MmaTeMaTH4eCKOro aHaJIN3a

OmnepupoBaTh MOHATUSAMU: HENpepbIBHAsT (QYHKIUS; IPOU3BOAHAS (DYHKLUY;
UCIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBICI POU3BOAHOM IS PELICHUS
3a/1a4.

HaxoauTh npou3BoHbIE 3I€MEHTAPHBIX (QYHKIIUI, BBIYUCIATH POU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATDH PE3YJIbTaThl UCCIECIOBAHMS K IOCTPOEHUIO I'paUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKACHHS HAWIYUIIEro pELICHUS B
NPUKJIAJHBIX, B TOM YUCJIE COUMAIbHO-3KOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TEPBOOOpa3Hass M  MHTErpaj; MOHUMATH
reOMETPUUECKUN U (PU3NYECKUI CMBICIT UHTErpasa.



Haxoauts mepBooOpa3Hbie 3JIEeMEHTAPHBIX (DYHKIWN; BBIYHCISATH WHTETPa
o ¢popmyne Herorona—JleriOuuia.

Pemarps mpukiagHbie 3a1a4d, B TOM YHCIIE COIUATBHO-DKOHOMHUYECKOTO H
(bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
MHokecTBa pallMOHAJIBHBIX U
1 JIEUCTBUTEIBHBIX YHcel. PalinoHaibHbIe 14 1 0
YpaBHEHUS U HEPABEHCTBA
) Oyakuuu u rpadpukn. CTeneHsb C MeTbIM 6 0 0
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 13 1 0
Uppanmonaibabie ypaBHEHUSI 1 HEPABEHCTBA
Dopmysl
4 TPUrOHOMETpUU. TpUroHOMETpUYECKHE 22 1 0
ypaBHEHUS
5 [TocnenoBaTenbHOCTH ¥ TPOTPECCUM 5 0 0
6 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIlUs 3 1 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  Ipakriieckue o0pa3oBaTejibHbIE
padoThI padoTsI pecypen
CreneHb ¢ palluOHATIBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pynkums. [lokazarensHbie 12 1
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmudaeckas GpyHKIHS.
2 Jlorapudmudeckue ypaBHEHHUS U 12
HEpaBEeHCTBA
Tpuronomerpuueckue QyHKIIUH U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEeHCTBA
4 IIpousBoaHas. [IpuMeHeHne Npou3BOIHOM 24 1
5 HuTerpan u ero npuMeHeHUs 9
6 Cucremsbl ypaBHEHUN 12 1
7 HarypanbHblie u 1ienble yncina 6
8 [ToBTOpeHue, 06001eHNE, CUCTEMATH3AIUS 18 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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