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c.AnexoBIuHa. INMOSICHUTEJIBHAS
3AIIUCKA
Pabouas nmporpamma yueO6HOro Kypca «Anredpa U Hauajga MaTeMaTH4YeCKOro
aHanm3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DenepanbHOr0 TOCYIapCTBEHHOTO 00Pa30BaTEIPHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHIMCKOTO
oOpa3oBanus. Peanuzaiusi mporpamMmbl 0OECHEYMBAET OBJIAJICHUE KIIOYEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAaMOPa3BUTHS W HETPEPHIBHOTO
oOpa3oBaHus, IEITOCTHOCTD OOIMICKYJIBTYPHOTO, IMIHOCTHOTO W TO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYeCKOTO aHaln3a» SIBJSIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH O0O€CIeYMBAET WHCTPYMEHTAJIbHYI0 0a3y Jisl U3y4eHUs] BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
abCTpaKTHOE MBIIUICHHUE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalluecsi OBJAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KOTopas GOopMyTUPYET CBOU JOCTHXKEHUSI B MaTEMaTUUECKOU opme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOTo aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHWMAHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX W KOMMBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJeHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIUSIMU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyET KpeaTUBHOE U KPUTHUYECKOE MBITIUICHUE. B x0/1€ n3yueHus
anreOppl W Havall MaTEMaTUYECKOTO aHaju3a B CTapIied IIKOJe YydJarluecs
MOJYYalOT HOBBIA ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W WHTEpIpeTaIuu
MOJYYEHHBIX  PCEIICHWM, 3HAKOMSTCA C  MpUMEpPaMU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAEC, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.



Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, COCOOCTBYIOUN (OPMUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHHS, TaKk M 4Yepe3 crneuuduky ydyeOHOM AesTeIbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOJOJKUTEIBHOU
KOHIICHTPAIIM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3yJIbTart.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JISKUT JAEATEIbHOCTHBIN PUHIIUI 00yUYEHUS.

Crtpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOr0 aHAIN3a» BKIIOYAET
CHEAYIOIINE COAEPKATECIbHO-METOIUYECKAE JMHUU: «YHCIa W BBIYUCICHUS,
«Dyakun  u - rpadukmy, «YpaBHeHHMs U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM H3y4alOTCAd Ha MPOTSHKEHUU ABYX JIET
oOy4eHus B cTapuiel IIKOJie, €CTECTBEHHO JOMOJHSISA APYT Ipyra U MOCTEIEHHO
HACBIIIASICh HOBBIMM TE€MaMM H  pasaenamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPATUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJepKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUIMH: aire0pa, TPUTOHOMETPHUSI, MAaTeMAaTHUYECKUN aHaAIN3,
Teopusi MHOkKecTB U Jp. [lo mMepe Toro kak ydammecs OBjIaieBaloT Bc€ Ooliee
IIUPOKUM MATEMaTUYECKUM almapaToM, Y HUX MOCJIeI0BAaTENbHO (popMUpyeTCs U
COBEPILICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYID MOJIECNIb pPEaJbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, ITOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOT0 aHaJIU3ay, JJIsl PEUICHUsI CaMOCTOSTENHHO CHOPMYITHUPOBAHHON
MAaTEMATHYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH MTOJTYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-METOAMYECKAs JIMHUA «YHHCna U BBIUMCIEHUS) 3aBEPIIACT
dbopMUpOBaHHUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedl mikoige oco0oe BHHUMAaHUE YIEISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJB30BaHUE PA3IUMYHBIX (OPM 3aMuCHU JEWCTBUTEIBLHOTO YHCIA, YMEHUE
pallMOHATIBLHO BBIMIOJIHATH JIEUCTBUS C HHUMH, J€NaTh NPUKUAKY, OILCHUBATH
pesynbrar. OOywaromuecs TOJYYarOT HAaBBIKM MNPUOMKEHHBIX BBIYMCICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
VCIOJIB30BaHUsl MATEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

Jluaus «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSIKEHUU BCETO
oOydeHHsT B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazfeie IporpaMMbl
MIPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3amad. OOyuaromyecs OBIaJIeBAIOT
Pa3IMYHBIMA METOJIaMU PEIIEHUs UEJbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
GyHKIIUN ¢ TTOMOIIBIO MPOU3BOJHOM, PEIICHUU MPUKIATHBIX 3ajJad M 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBINMX 3HadeHuW QyHkuu. JlanHas



coleprKaTeNbHas JIMHUS BKJIIOYaeT B cebsf Takke (HOpMUPOBAHME YMEHUI
BBIMOJHATh pacdy€Tbl 1Mo ¢opMysiaM, NpeoOpa3oBaHUs ILEJbIX, PalMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TaKXKe BBIPAXKECHUH,
COJIEpKAIMX CTENEHU U JorapuMmbl. bmaronaps u3ydeHHIO anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS Y4Yalluxcsl, (OPMUPYIOTCS HABBIKM JIE€IyKTHUBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamMu, MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBHCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. AJnreoOpa
npegiaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTD U3y4YEeHUs MaTepHaia. N3yyenue CTENIEHHO,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOICTB
U rpaduKoB, UCHOIB30BAaHUE (DYHKUMN JUIsl pellleHus 3aJad U3 JpYruX y4eOHbIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMHU, MCCIEAOBATh IOJYyYEHHbIE (YHKIUH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelbHON JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
U HABBIKOB, IMO3BOJSIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CIIOCOOCTBYET Ppa3BUTUIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYLLECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a]ad,
JOCTYITHBIX 00YYalolMMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEI0BATh U
CTpOuTh Tpaduku (QYHKIUH, ONpeAeNsITh HX HAWOOJNbIINE U HAWUMEHBIIHNE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNel peanbHbIX CHUTYyaluH,
HAXOXKJEHUSl HAWJY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
PKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOTO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIHUECKOr0 U KPEaTHBHOTO
MBIILICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOywaromuecs Y3HAIOT O
BBIJIAIOLIUXCS pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.



CopnepxxarenpHO-MeTOIMYECKas JIMHUA «MHOXKeCTBa U JIOTUKa» B OCHOBHOM
IOCBSIIEHA  AJIEMEHTAaM  TEOPUM  MHOXKECTB. T€0pEeTMKO-MHOKECTBEHHBIE
IPEJCTaBICHNUs MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTHKU U MIpPEararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €&
INPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCLUIUIMHBI B €IHHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMAaTUKHM W HCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUN, UCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPHPETALUN TOJYYEHHBIX PE3yJbTaToB. Takue 3aaHusl BIUIETEHBI B KaXIbIi
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca IUPOKO UCIOJIb3YETCS
JUISL pelieHus] IPUKIIAAHBIX 3a1a4. 1Ipu penieHun peanbHbIX MPAKTHYECKUX 3aaad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AsredOpa v Hagaia
MaTEeMaTHYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha HW3y4eHHE Kypca ainreOpbl MU Hadall MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM YpOBHE OTBOAMTCS 3 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa rojga ooyuenus: — 204 vacaCOAEPKAHUE
YUYEBHOI'O KYPCA

10 KVIACC

Yucaa v BIYMCICHUA

PanmonanbHbie unciia. OOBIKHOBEHHbIE U JIECATUYHBIE APOOU, MPOIICHTHI,
OCCKOHEUHbIE  TepuoaAuYecKue  Japobu. Apudmervueckue  omeparuud ¢
paIrMoHAIBHBIMU YMCIaMU, TTPEo0pa30BaHUs YUCIOBBIX BeIpaxeHUH. [[puMenenue
Ipo0el U MPOIEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpacien
3HAHUM U PEATbHOU KU3HHU.

JlencTBuTenbHbIE 4YMCIIA. PalMOHaNbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckue omnepauud ¢ JEeWCTBUTENbHBIMU yuciaamu. [IpulmmxéHnbie
BBIUHCIICHUS, IPABUJIA OKPYTJIEHHS, TPUKUIKA U OLCHKA PE3YyJIbTaTa BBIYMCIIEHUMN.



Crenenb ¢ 1menbiM  nokaszareneM. CranpaptHas (Qopma  3amucu
NeNUCTBUTENbHOTO uucna. HMcenons3oBaHue mnoaxonsmied  ¢GopMbl  3alucu
JEWCTBUTEIBHBIX YHUCEN I PEIICHUS MNPAKTUYECKUX 3a7ad U MPEICTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  JleiictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOrO apryMeHTa. ApKCUHYC, apKKOCUHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxaecTBa U TOXXIECTBEHHBIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHoOBHbIE
TPUTOHOMETPHUUECKHE (OPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, penieHue HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppanroHanbHbIX YPAaBHEHHUI U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUIA.

[IpuMeHeHNE ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1a4
W 3a]1a4 U3 Pa3JIMYHbIX 00J1acTeil HAYKH U PealbHOU KU3HH.

DOyHKUMH U TPaPuKn

OyHkius, crnocoObl 3amaHus GyHkuuu. ['paduk QyHkuu. Bzaumuo
oOpaTHbIe (PYHKIUH.

OOunacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE U HEUETHBIEC (DYHKIIUH.

CrenenHast (pyHKLHS C HATYpaJbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-OW CTEMEHHU.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4ecKOro anajansa

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIE MOCIIEAOBATEIBHOCTH.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMETpUYECKON
nporpeccur. DopMyna CIIOXKHBIX HPOLEHTOB. lcrons3oBaHue mporpeccuu s
pelIeHus peajbHbIX 3a]1a4 TPUKIIAIHOTO XapakTepa.

MHoxkecTBa M JIOTHUKA

MHoOkecCTBO, omnepanuyd HajJ MHOXecTBamu. Jluarpammsl Jiliepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONUCAaHUs pPEabHBIX
IPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.



Onpenenenue, TeopemMa, CIEICTBHE, JOKA3aTEIbCTBO.
11 KIIACC

Yuciaa v BIYMCICHUA

HartypansHabie u niensie yncina. [Ipu3Haku 1e1mMOoCTH HEIbIX YHCEIT.

Crenens ¢ panmoHaIbHBIM NOKa3aTenaeM. CBOICTBA CTENCHHU.

Jlorapudm yucna. JlecaTnyHbie U HaTypajJbHbIC JOTapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

[TpeoOpa3oBanne BBIpRKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
ITOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMBI TMHEHWHBIX ypaBHEHHUU. PellleHne MpUKIIagHbIX 33/1a4 C TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeneHue  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IM4yHbIX 00JIacTeld HAyKu WU pPEabHON
KU3HU.

@OyHkuuu U rpadpuku

Oyukrus.  [lepuonuueckne  ¢yHkiuu. [IpomMexxyTkum  MOHOTOHHOCTH
byakuun. MakcuMmymbl 1 MUHUMYMBI (QyHKIIMKA. HaunOosblliee U HaumMeHbIIEe
3HaueHUE (PYHKIIMHU HA POMEXKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazatenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIEIOBAHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT IMPHU PEIIEHUU 33Jad U3 JAPYTHX Yy4eOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIn3a

HenpepoiBable pyHKIMHU. METOA UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[IpousBoanass  Qyukiuu. ['eomerpuueckuid ©  (QU3UUECKUN  CMBICTT
MIPOU3BOIHOM.

[IpousBogHbie  dMeMEHTApHBIX  QyHKIUMNA.  DOpMyIBI  HAXOXKIACHUS
IPOU3BOJHON CyMMBI, POU3BEIACHHS U YACTHOTO (DYHKIIHIA.



ITpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHue HanbosbIIero 1 HaMMEHbIIEro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpumeHeHre NPOU3BOMHON IS HAXOXKICHUS HAWIY4IIeTo PEUICHUS B
NPUKIAJAHBIX 3aJadax, Uil OINpeNesieHHus CKOPOCTH Ipolecca, 3aJaHHOro
dbopmyIion uiu rpapuKoM.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbBIX.

Wuterpan, ero reomMeTpuyeckuil W (pu3MUeckuil cmbica. Beruncienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MpOrpamMMbl y4eOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIUU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/a B TOCTPOCHHUE YCTOMUMBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCYyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryisipHas ¢busnueckas AKTHUBHOCTD); busrgecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BoCcIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWsS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  NEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHWEM TJ00aThbHOTO  XapakTepa DSKOJOTHYECKHX Mpoliem;
OpUCHTAIMEl Ha MPUMEHCHHE MaTeMAaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
0o0JaCTH  OKpY)KAIOMIeH cpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW MESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTU4YeCKOW KYJIbTYpOH Kak CpEICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yHTCS OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYeccos obydarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYycaowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

 BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKA MATEMaTHYCCKUX

OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH; (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;



e BOCIIPUHUMATh,  (POPMYJIHPOBATH U  NPEeoOpa3oBbIBATh  CYXKICHHUS:
YTBEPAUTEIbHbIE U OTpULATEIbHbIC, €IMHUYHbIC, YACTHBIE U OOIUIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MAaTE€MaTUYeCKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npemjiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

e IETIATh BBIBOJBI C HCIIOJIB30BAHUEM 33aKOHOB JIOTHKH, IEAYKTHUBHBIX W
VWHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEJIBHO JI0Ka3aTesIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh cmoco0 pelnieHus y4deOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBeIe Hcce0BaTENIbCKUE NECTBUA:

¢ CMOJB30BATh BONPOCHI KaK HMCCIEIOBATEIbCKUNA HHCTPYMEHT IMO3HAHUS;
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJIUTH CAMOCTOSTEIBHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHUE
M0 YCTaHOBJIEHHUIO OCOOCHHOCTEM MaTeMaTH4YeCKOro OO0BbEeKTa, SIBJICHUS,
Ipoliecca, BBISIBICHUIO 3aBUCUMOCTEH MEXAYy OOBEKTaMH, SIBICHUSIMH,
IIPOLIECCAMY;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUI;

e IPOTHO3MPOBAaTh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TaKKE BBIIBUTaTh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PaGoTa ¢ undopmarnueii:

e BBISIBJISITh A€(PUIUTH HHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BEIOMpaTh WH(OPMAITUIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HH(POPMAIIUIO PA3THUHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

e CTPYKTYpUPOBaTh MHPOpPMALIUIO, TPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;



e OLICHUBATD HaAEKHOCTh uH(pOopMaLIH o CaMOCTOSATENBHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

OO1uenue:

e BOCIIPUHUMATh U (POPMYIIUPOBAThH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMHU
U UEIIMU OOUIEHUS; SCHO, TOYHO, IPAMOTHO BBIPAXKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
perIeHus 3aJa49k, KOMMEHTHPOBATH MTOTYICHHBIA PE3yibTarT;

e B XOJI¢ 0OCYXICHHS 33a/1aBaTh BOTPOCHI TI0 CYIIIECTBY OOCYKIaeMOU TEMBHI,
poOJIeMbl, perraeMoi 3aj1auu, BEICKa3bIBaTh UICH, HAIICJICHHBIC HA MIOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHHKOB JHaora, OOHApYyXUBAaTh pa3Indue W CXOJICTBO TO3WIINN; B
KOPPEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

e IPEJICTABIIATH PE3YJIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MPOEKTa; CaMOCTOSTEIBLHO BBIOMPATh (GOpMAT BBICTYIUICHUS C YYETOM
3a/1a4 Mpe3eHTallMd U OCOOEHHOCTEN ayIUTOpPHUH.

CoTpyIHUYECTBO:

e IOHUMATh W HMCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBUIYATbHOM
paboThl MpHU pelieHUU Y4eOHBIX 3a/lay; MPUHUMATH I[€Jb COBMECTHOMU
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenaTb BUABI PadOT, TOTOBAPUBATHCA, OOCYXKIATh IPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIbKUX JIFOCH;

¢ Y4aCTBOBATh B IPyNMOBBIX (popmax paboThl (00CYykAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» W WHBIC); BBINOIHATH CBOIO 4YacTh pPabOThI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvnvie  pecynamueHbvie Oeticmaus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranu3zanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 33J1a4H, BEIOMPATH CIIOCOO PEIICHHS C
y4éTOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMH  TIO3HABATCIBHOM  pedICKCHMM KaK  OCO3HAHHS
COBEPIIIACMbIX JIEHCTBUN W MBICIUTEIBHBIX TPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3ysbTara pereHus MaTeMaTHYeCKON 3a/1auu;



e PEJIBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MIPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBUE pe3yJibTaTa I€IM U YCIOBUSIM, OOBSCHATH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJbTaTOB ACATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTro Kypca «Anrebpa u Hayaima MaTEeMaTHUYECKOTO aHAIIA3a)
Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUS TOJDKHO 00ECIIeUrBATh JOCTHKCHHE
CIICAYIOIINX TPEMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB:

10 KVIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BellonHAT,  apupMETHYECKUE  ONepalud € paldOHAIBHBIMH U
JNEWCTBUTEIbHBIMU YUCIAMU.

BoInonHATh TPUOIMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JIeJaTh MPUKUAKY U OLICHKY PE3yIbTaTa BIYUCICHUMN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOTO YMCIA, KOPEHb HAaTypalbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLCHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITI0JIB30BaTh 3aMKMCh MPOU3BOJILHOTO yTila Yyepe3 o0paTHbIE TPUTOHOMETPUYECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE,
palOHAJIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrimonHITh MpeoOpa3oBaHus IENbIX, PAMOHAIBHBIX U HPPAIMOHATBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  LENBbIX, PAlMOHAJIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U1 HEPABEHCTBA JJI PEIICHUS MAaTEMAaTHUYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 001aCTe HAYKH U PEaTbHOU KU3HH.



MonenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJayd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHAMH: (PYHKIIHS, CIIOCOOBI 3a1aHusi (YHKIUHU, 00JIaCTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (yHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIMH, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBate rpaduku GyHKUINN A peLICHUS] ypaBHEHUIA.

CrpouThk U uuTaTh rpa@UKu JUHEMHON (PYHKIMH, KBAAPATUYHON (PyHKIIHH,
CTENEHHON (PYHKIIMHU C IIEJIBIM I10Ka3aTeIEM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
T€OMETPUYECKAsl IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs I'E€OMETPUUYECKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPHUUECKON MPOrPECCHH.

3azaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEW U MPOTPECCUI IJIsl PEIICHHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMH: MHOXECTBO, OIEPALMN HAJl MHOKECTBAMM.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJady U3 JAPYTUX y4eOHBIX
PEIMETOB.

OnepupoBatb  MOHATUSAMH: ONpeleNeHne,  Teopema,  CIEICTBHUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucjaa 1 BbIYUCJIEHUA

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHMCIO; HCIOJb30BaTh
MPU3HAKU JIEJIMMOCTH LIEIBIX YUCEN, PA3JI0KEHUE YHCIIA HA MPOCTHIE MHOXKUTEIU
JUISL PEIIEHUS 3a/1aY.

OnepupoBaTh MOHATHUEM: CTETNICHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUAMU: Jorapu(dm UMcla, JECATUYHBIE U HATypabHBIC
JgorapuMsl.



YpaBHeHUs U HEPABEHCTBA

[IpumeHsAT CBOMCTBAa CTENEHW I HIpeoOpa3oBaHUs  BBIPAKECHMHI;
ONEPHUPOBATh MOHATUSMH: MOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Bemonusate mpeoOpa3oBaHUs BBIPAKEHUH, COACpPXKAIIUX JIOTApUPMBL;
OIepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIBI TIOTApU(MUUYECKUX YPaBHEHUIN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSIMHU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp pelreHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEW palMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHECHMS, HEPAaBEHCTBA M CHUCTEMBbI II0 YCIOBHIO 3a/a4H,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alIapara ajareopsl.

DOyHKUMH U TPaPUuKH

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUHUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIUMU, HauOosblliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (PYHKLIUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh JJIsSl PELICHUS] YPAaBHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM TMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4ecKOro aHajimn3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCITI0JIb30BATh TEOMETPUUYECKUM M (PU3UUECKHUI CMBICI MPOU3BOIHON JIsl pEIICHUS
3a1ad.

HaxonuTth npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIISATH POU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEIOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K MIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErOo PELICHUS B
MPUKJIAJIHBIX, B TOM YHCIIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



Haxoauths mepBooOpa3HbIe 3JE€MEHTAPHBIX (DYHKIUH; BBIYUCIATH WHTETpAll
o ¢popmyne Herorona—JleliOuuia.

Pemarpe mpukinagHple 3a7a4d, B TOM YHCIIE COIMAIBHO-DKOHOMHYECKOTO H
buznyecKkuit CMBICT UHTETpaa.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontpoapupie  Ipakruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 [ToBTOpenue kypca anredpsr 7-9 5 1
MHokecTBa palMOHAIIbHBIX U
1 JICWCTBUTENBHBIX YUCeN. PalnOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuun U rpadukn. CTeneHs ¢ HeIbM 3
IIOKa3aTeseM
3 ApudpmeTnueckuii KOpeHb N—OW CTENEeHH. 18 9
WppanmnonanbHble ypaBHEHHS 1 HEPABEHCTBA
4 @OopMyIIBI TPUTOHOMETPHH. 40 5
Tpuronomerpuyeckue ypaBHeHHs
5 ITocnenoBarenbHOCTH U MPOTPECCUH 5
6 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 12 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
3 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0










