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MOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOTpaMMeE CTaplield IIKOJIbI, MOCKOJIbKY, C OJHOM
CTOpOHBI, OH oOOecneynMBaeT HWHCTPYMEHTAJIbHYIO 0a3y Jisi HU3y4eHUs BCeX
€CTEeCTBEHHO-HAYUHBIX KYPCOB, a C JPYroll CTOPOHBI, (POPMHUPYET JOTUUECKOE H
a0CTpaKTHOE MBIIUICHUE YyYalllUXCsd Ha YPOBHE, HEOOXOIWMOM [IJIi OCBOCHUSI
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJallluecs OBJIAJEBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (OpMYJIUPYET CBOU JOCTUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaJNIoOTuI0, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOpbl M Hayal MaTEMaTUYECKOr0 aHajiu3a B CTaplleld IIKOJIE Yydallhecs
MOJIy4alOT HOBBI ONBIT PEIICHUS MPUKIAAHBIX 3a/Ja4, CaMOCTOSITEIbHOTO
MMOCTPOCHHSI MAaTEMATHYECKUX MOJENEH pealbHbIX CUTyaluid W WHTEpIpETalnu
MOJIYYEHHBIX  pEUIEHHUM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MpPHUPOAE, HAYKE M B HCKYCCTBE, C BBIJAIOIIMMUCA
MaTeMaTH4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyeTcs Kak depe3 ydeOHbIM Marepuall, CocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTr0 MHPOBO33pPEHHUS, TaK W uepe3 crnenupuky ydeOHOW AesiTeIbHOCTH,



TpeOyrouieit CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJbTaT.

B ocHoBe MeToauku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJNEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSD,
«Dynkuun  u rpadukuy, «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOruka». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe coaepkKaHUe HECKOJbKHX
MaTEeMaTUYECKUX NUCLIMIUIMH: alredpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHau3,
Teopusi MHOXkeCTB U Jp. [lo Mepe Toro kak yuamuecsi OBlafieBalOT Bc€ Oosee
MIUPOKMM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyID MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUA, TMOJIyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PEUIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpOBaAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopaepxaTtenbHO-MeTOANYECKasA JTUHUSA «YUuciaa W BBIYMCIEHUS» 3aBEPILACT
(bopMHUpOBaHUE HABBHIKOB MCIIOJIB30BAHUS JEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHbIX (OPM 3amuch JEHCTBUTEIBHOTO 4YHWCIIA, YMEHHE
pallMOHAIIBHO BBINOJHATH JEUCTBUS C HHUMH, JE€iIaTh NPUKUAKY, OLCHHUBATH
pesynbrar. OOyyaromuecs TOMYyYarOT HaBBIKM TPHUOTMKEHHBIX BBIUMCICHUH,
BBITIOJIHCHUSL JICUCTBUH C 4YHCIIaMH, 3allMCAaHHBIMH B CTaHIAApTHOW ¢opme,
HCIIOIb30BAHUA MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuansa «YpaBHEHUS M HEPABCHCTBA» pEaNU3yeTCs Ha IHMPOTSHKECHUU BCETO
oOyueHus B cCTaplied IIKOJE, IOCKOJbKY B KaKJIOM pasieie MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIIMX 3a7ad. OOydaromuecs: OBIaJeBaOT
Pa3IMYHBIMUA METOJAaMHU PELICHUS LENbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU()MHUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbIe yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(YHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxO0XXJI€HUE HauOOJbIIMX M HAUMEHbIIUX 3HaueHu GyHkuuu. JlanHas
colepkaTeslbHas JUHUS BKIIOYaeT B ce0s Takke (OpMUPOBAHHE YMEHH
BBITIOJIHATh pacy€thl 1o ¢opmyliaMm, NpeoOpa3oBaHUsl LEJNbIX, PALUMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUW, a TAKXE BBIPAKCHU,



colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHUio aiareOpanveckoro
Marepuala MPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST ydaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  MpPEACTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnreOpa
npearaet 3¢G(EKTUBHBIE HWHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAndeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEeperIeTaeTcs ¢ IPYruMU JIMHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzyyenue CTETICHHOM,
MOKa3aTeIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIINHI, UX CBONCTB
U rpaduKoB, UCIMOIB30BaHUE (PYHKIMUMU JJIs1 PEIICHUS 3a7ay U3 JAPYTUX yu4eOHBIX
NPEIMETOB U PEAbHOM KM3HU TECHO CBS3aHO KAaK C MAaTeMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyiIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIIEJA0BAaTh TMOJy4YeHHbIE (DYHKIUU, CTPOUTH WX
rpaduku. Marepuan 3Toil cofepkaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000I1IEeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Haudanma maTeMaTHYeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaK MaT€eMaTHYECKUX, TaK W MPHUKIAIHBIX 3a7]ady,
JOCTYIHBIX 00YYalONIMMCS, Y KOTOPBIX MOSIBISIETCS BOZMOXHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIIHEC
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
yCKOpeHus TporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH IOCTPOCHUSI MaTE€MaTHYECKHX MOJENEeH peaabHbIX CUTyalui,
HaXO0XJICHUSl HAWJIYYIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COLHUAJIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUM pacCllO3HABaTh MPOSIBICHUA 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKEe M HucKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOPax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  3JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0pEeTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKHU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3fenbl MaTEMaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIC MAaTEMaTUYECKUE IUCLUIUIMHBI B €IUHOE
nesoe. IloaroMy BaXHO AaTh BO3MOJXKHOCTH IIKOJBHUKY IIOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICJIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAKXX€ OCHOBBI MAaTeMaTHYECKOI'0  MOJEIUPOBAHUSA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTh HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIEeI0BAHUS
TUX MOJEJIEH C MOMOIIbIO ammnapara ajreOpbl U MAaTeMaTHYECKOrO aHajlu3a |
WHTEPIIPETAllMU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3ferioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIOIb3YeTCs
IUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTUYECKUX 3a1a4
yyaliMecs pa3BUBaIOT HAOJIIOJATEIBHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETHU3UPOBATh
npobsiemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B NPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa m Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM miane Ha HW3ydeHHE Kypca ajreOpbl M Hadajdl MaTeMaTH4eCKOTo
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 daca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooyuenus — 170 yacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  JIpodu.  ApudmeTndeckue  onepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
IpoOell U TMPOLEHTOB JUIsl PEIICHUs MPUKIAJAHBIX 33/lady U3 Pa3IMyHBIX OTpaciien
3HAHWUU U PEaIbHOM KU3HH.

JleficTBUTENIbHBIE 4YHWCHA. PanuoHanbHblE W HpPpPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubanxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ nenbiM  mnokaszareneM. CranpaptHas  Qopma  3ammcu
JehcTBUTENBHOrO yHucna. Mcnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3aJady M MPEACTaBICHHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTETICHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAIOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenue TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHNU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, cnocoObl 3amanHus Gyskuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHUss 1 MHOKECTBO 3HaueHuW ¢GyHkmuu. Hymm QyHKImu.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (pyHKIMsI ¢ HATypaJibHBIM U LIEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U TpaduK KOPHS n-OW CTETICHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4€CKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TTOCJEA0BATCIBHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaroras
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccun. @opMysa CIHOKHBIX MPOLEHTOB. VCmonp30BaHKWE MPOrpecCUd s
pELIEHUs PEAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOk€eCTBO, Omnepaiuu HajJg MHOXecTBamu. Jluarpammbl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO almnapara i OIMCAHMS PEajbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaIbHBIM MOKa3aTeneM. CBOICTBA CTENEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIIMX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPKAIMX CTETIEHH C PAMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHblE ypaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUN. PellleHne MpUKIaIHBIX 3a/1ad ¢ MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTemMbl 1 COBOKYITHOCTH PAallMOHATbHBIX YPABHEHHI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4eCKUX 3ajlad M 3aJad U3 Pa3jInyHbIX 00JlacTeil HayKu M peanbHOM
KU3HU.

DOyHKUNM U TPaPUKH

Oynkmus.  [lepuwonnueckne  dyHkiuu. [IpoMexxyTkum  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. HawmOomnbliee w1 HamMeHBIIEe
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u orapupmudeckas QyHKIHUU, UX CBOMCTBA U rpadUKU.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QGyHKIUN Ui KCCIEIOBAHUS MPOLIECCOB WU
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJISl PEILICHNUs HEPABEHCTB.

[IpousBoanass  Qynkuuu. [eomerpuyeckuid W QuU3MYecKUid  CMBICIT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HanOoblllero 1 HaMMEHbIIEro 3HaueHus (QyHKIMHA Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOTo
dbopMyoi nin rpaduKoM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

WNuterpan, ero reoMerpudyeckuii u (U3HUECKUNA CMBICI. Bbruucienue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEro o011ero o0pa3oBaHus CAEIYIONIUX JUYHOCTHBIX,
MeTaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HAa POCCHICKOro oOIIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHH,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COLMAJbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUICKMX MAaTEMAaTHKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JOCTHKEHHH B APYTUX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBS3aHHOI'O C NMPAKTUYECKUM MPUMEHEHHUEM JTIOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIJla B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

DcTeTn4ecKkoe BOCIIUTAHKE:

3CTETUYECKUM OTHOLICHHEM K MHUpPY, BKIKOYAs 3CTETHKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXIcHUN;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (30pOBOE€ MHUTaHKE, COATTAHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); buszruecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BOCIUTaHHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC IKU3HEHHBIC IUJIaHBI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJOTMYECKON KYyJIbTYpbl, MOHUMAHHEM BIIUSHUS
COLIMAJIBHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH  OKpy’Karoliell cpeibl, IUIAaHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[lenHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHHUEM
MaTEMaTUYECKOM HAyKu Kak cQepbl YeIOBEUECKOW [eATEeITbHOCTH, JTaloB ¢
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS LMBWIM3AIMU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YEeCKOM KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PE3YyIbTaThl OCBOEHHUSI MPOTPAMMBbl Yy4EOHOTO MpeameTa
«MartemaTuka» XapaKTepU3YyIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
oelticmausmMu, YHUBEPCAIbHbIMU Pe2YTIAIMUBHBIMU OeUCEUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmeus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVHAIOWUXCs (0CB80eHUe
Memo0o08  NO3HAHUSL — OKpYyJcanwe2o  mMupa,  NHpuUMeHeHue  JI02U4eCKUX,
uUcce008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBbienornuecKrue e iCTBUS

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIEC TPU3HAKM MaTeMaTUYECKHUX

0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (DOPMYIHpPOBATH
ompeeieHUs]  TOHSATUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccupuKaluu, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAIIN3A;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (aKTax, [aHHBIX, HAOJIONECHUSIX W YTBEPKIACHUSIX;
npenjaratb ~ KpUTEpUM I BBIABJICHUSA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTHUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOMpaTh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

BaSOBBIGI/ICCJICJIOBaTCHBCKHCHGﬁCTBHHZ

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
(GopMyTUpOBaTH BOMPOCHL, (PHUKCHPYIONIMNE TMPOTHBOpPEUHE, MPOoOIieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO MMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHNE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTECH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIICHHUS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJIYYCHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MPEOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUIUThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (DOPM MPEACTABICHUS;

CTPYKTYpHpPOBaTh WH(OpMAIHIO, IPEACTABIATH €€ B pa3NIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIIEHUBATH HAAEKHOCTD uHpOopMaIuu 10 CaMOCTOSTEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAGMUEHbBlE  Oelicmsus, o0becneuusaom

ChOPpMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00OVHUAIOUWUXCAL.

OO6menue:

e BOCIHPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHHU C
YCIIOBUSMH U LEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy pEelICHUs 3a/1a4i, KOMMEHTHPOBATh TIOJyUYCHHBIN pe3yIbTaT;

e B X0JI¢ OOCYXKJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/1aeMOM TEMBI,
pOOJIEMBI, peIIacMoOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPYXMBATh Pa3jIMuue W CXOJCTBO TMO3WIINN; B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEJCTABJISATHL  pPE3yJbTaThl  PEIICHUS  3aJlaud,  JKCIECPHUMEHTA,
UCCIEJIOBAHUS,  IPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS C YUETOM 3aJ1a4 IPE3CHTAIIMU U OCOOCHHOCTEH ayTUTOPHHU.

CoTpyaHUYECTBO:

e TOHMMAaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIHOW paOOTHI MPHU PEIICHUH YIeOHBIX 3a/a4; MPUHUMATh I1eITh
COBMECTHOW JIESITETHbHOCTH, IUIAHUPOBATh OPTraHHU3AIMI0 COBMECTHOMN
paboThI, pacrpenensiTh BUAB padoT, JOTOBApUBATKCS, 00CYKIATh MPOIIECC
¥ pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

e YY4aCTBOBATh B IPYMIOBBIX (popMax pabOThI (0OCYXICHHS, 0OMEH MHECHH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOODJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHSIM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

3) Yuueepcanvnvie  pezynamuenvie Oelicmausl, obecneuusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranuzaius:

COCTAaBIIAThH TUIAH, AITOPUTM PEIIEHUS 33J]a4H, BEIOMPATh CIIOCO0 PEIICHUS C
Y4IETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOW WH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB;
BJIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKon 3aauu;



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IPUYHMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATHUSIMHU: PAIMOHATIBHOE M JICUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAS M JIECATUYHAS POOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PAalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJIaTh MPUKUJIKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUN.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelIeM; CTaHAapTHas
dopma 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypadbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC Y TAHT'€HC MPOU3BOJBHOIO YIia;
MCIIOJIb30BaTh 3aIKUCh MPOU3BOJILHOTO yria 4epe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonusaTh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M pelaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATe mpeoOpa3zoBaHus 1ENbIX, PALUOHAIBHBIX W UPPALUOHAIBHBIX
BBID&XKCHUM W  pemaTb OCHOBHBIE THUIBI  LEJbIX, pPAalHOHAJIBHBIX W
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh YpaBHEHHS U HEPABEHCTBA JJISI PEIICHUSI MATEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 3a/Jauyd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIB30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUSAMU: (QPYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKLIMH, 00J1acTh
ONpeJieNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHble (PYHKIIMH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb U HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHUA.

Crtpoutb U uutath rpaduku JTUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHH,
CTeNeHHOW (PYHKITUU C IIeJIbIM MTOKa3aTeeM.

Ucnonb3oBaTh rpagukd QyHKIOUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3a]ad W3 APYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATUSMHU: [OCJIENOBATENBLHOCTh, apupMeTHyecKass W
reOMEeTpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBaIOIIasi TIeOMETpHUYEcKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOILIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA MOCIIEN0BATEIBHOCTEN U NMIPOTPECCUM IS PEILICHMS
peaNbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHMCAHMS
peasibHBIX MPOLECCOB W SBJICHUM, MPH pELIEHUH 3a4ad U3 APYTrux Y4eOHbIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: omnpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€JI0O€ YHCJIO; HCMOJIb30BaTh
NPU3HAKU JEIMMOCTH LEJbIX YMCEJI, PA3JIOKEHHUE YUCIIA HA MPOCTHIE MHOXUTEIN
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh NOHATHUEM: CTENICHB C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW A [peoOpa3oBaHUs  BBIPAXKECHMUIA;
ONEPHUPOBATH TMOHATUSAMH: IMOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; PpELIAThH
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXNAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOTapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTte penienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHns NpocTENIIMX CHUCTEM M COBOKYITHOCTEW PAIIMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJadyH,
MCCJIeI0BATh OCTPOEHHBIE MOJIENH C UCTIONB30BAHUEM alllapaTa ajareOphl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh  MOHATUSMU: Tepuoanyueckas  (QYHKIUA, [POMEKYTKH
MOHOTOHHOCTH ~(DYHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BATh HX IS
uccienoBanus pyHKIMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIorapudMHUUEcKol U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUN
Y HCIOJIB30BATh UX JJISl PELICHUSI CUCTEMBI IMHEUHBIX YPaBHECHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIUSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUUCCKUN U PU3NUECKHUI CMBICT TTPOU3BOTHOMN JIJISI PEIICHHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U OKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIEIOBAHUS K IOCTPOCHHUIO TPauKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a49ax.

OnepupoBaTh MOHATHSAMH: [EepBOOOpa3HasT W  HMHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAT
o ¢popmyne Hotorona—JleiiOuuia.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/
n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaunuecTtBouacoB

Bcer
0

KonTtpoabHubiepador
bl

IIpakTnuyeckuepador
bl

DJIeKTPOHHbIE
(uu¢pposrIe)
o0Opa3oBaTe/bHBIEpeCypC
bl

MHOK€eCcTBa pallHOHAJIBHBIX U
JEHCTBUTENBHBIX YHCET.
PanmonansHpIeypaBHEHHS U
HEpaBEeHCTBa

14

Oynkunu u rpapuku. CreneHs ¢
L[EJIBIM IIOKA3aTeNeM

ApudmMeTnuecknii KOpeHb n—oi
CTETICHH.
HppanuonansHbIeypaBHEHUS U
HEpaBEHCTBA

18

DopmyJibl
4 TPUTOHOMETPUU. T pUTOHOMETPUYECKU
€ ypaBHEHHS

22

5 ITocnenoBaTrensHOCTU U IIporpeccuu

[ToBTOpEHUE, 0000IICHNE,
CUCTEMaTH3aIUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




11 KJIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeoB U
n/m | TeMHPOrpamMMel Bcero | Kontpoabnbiepaborsl | IIpakTnuecknepadoThl (1dposic)
o0pa3oBaTe/bHbIEPECYPCHI
CreneHb ¢ pallMOHAIBHBIM
nokazarenem. [lokazarenbHas
1 (byHKIMS. 12 1
[Toka3arenbHbICypaBHEHHUS U
HEpPaBEHCTBA
Jlorapudmudaeckas GyHKITHS.
2 Jlorapudmudeckre ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIUU U
3 UX rpaduKu. 9 1
TpuroHomeTpr4eCKUEHEPABEHCTBA
4 [IpousBoaHas. ) 24 |
[IpuMeHeHnenpon3BoIHOM
WNHrerpan u eronpuMeHeHus 9
CucrteMblypaBHEHHI 12 1
7 HarypaneHble u nensieunciia 6
g [ToBTOpEHUE, 0000IIECHNE, 18 )
cucTeMaTu3alus3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[NPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Temaypoka

KoaunuecTtBouacoB

Be
ero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

Harausy
YeHus

DJleKTpoHHbIenu(poBHICOOpPa3oBa
TeJIbHbIepecypchl

MHO3K€eCTBO, ONepaIuy HaJl
MHOKeCTBaMH. J[narpammebl
Ditnepa—Benna

PanmonansHBIC YHCA.
OOBLIKHOBEHHEIE U JECITUYHDIE
poOH, IPOLIEHTHI, 0ECKOHEUHBIE
MIEPUOANYECKHIE TPOOH

ApubdmMeTnueckue oreparuu ¢
paloHaIbHBIMU YHCIIAMHU,
peoOpa30BaHMsI YUCIOBBIX
BBIPAKCHUI

[Ipumenenue npobeit
MIPOLIEHTOB ISl PEIICHHUS
MIPUKIIAIHBIX 3a7a4 U3 Pa3INuHbIX
oTpacieil 3HaHuM U peaabHOU
KU3ZHU

[Tpumenenue apoleit u
IIPOLIEHTOB JUISl PELICHMUS
IIPUKIIAIHBIX 337a4 U3 pa3IN4HbIX
OTpaciiedl 3HaHUM U pealbHOU
KU3HU




JlelicTBUTEbHBIE YHCIIA.
PanmonaneHbie
HWppalUOHAIbHBIE YHCIIA

ApupmeTrueckue oneparim ¢
HeﬁCTBHTCHBHBIMH qucjaaMu

[TpuGnmkEHHBIC BEIYNCIICHHS,
MpaBuUjia OKPYIJICHUS, IPUKUIKA U
OLICHKA PEe3yJIbTaTa BIYUCICHUN

TO)KI[GCTB& U TOXKICCTBCHHbBIC
npeoOpazoBaHus

10

VYpaBHEHHE, KOPEHb YPAaBHEHUS

11

HepageHcTBO, pemienne
HEpaBEHCTBA

12

Meton uHTEPBAJIOB

13

Pemenue nensix u apoOHO-
paIMoHaIBHBIX YPAaBHCHHUN 1
HEPABCHCTB

14

KonTpoabsHas padora Nel nmo
Teme ""MHoKecTBa
PALMOHAJIBHBIX U
AelicTBUTENbHBIX YHCEJI.
PanuonanbHble ypaBHeHUs U
HepaBeHCTB'"

15

®ynknus, crocoObl 3a1aHus
¢bynkuuu. Bzaumuo oGpatHbie

GbyHKIIH

16

I'paduk pynkiuu. Obnactb
OTIpeJieNIeHUs] 1 MHOXECTBO




3HAYCHUHN (PYHKIHH.
Hymudynkmm.
[TpoMexyTKH3HAKOTIOCTOSTHCTBA

17

YérHble U HEUETHBIEPYHKIIUU

18

CTerneHsp ¢ 1eIbIM MOKa3aTelIeM.
CrangaptHas ¢popMa 3arucu
JNEUCTBUTEIILHOIO YHCIIa

19

Hcnonn3oBaHue 1Mo X0 A1
(hopMBI 3aTTUCH IEUCTBUTETHHBIX
YUCEJ JIJIST PEIICHHS
HpaKTI/I‘-IeCKI/IX 3a1a4 u
HpelICTaBJ'IeHI/ISI JTAHHBIX

20

CrenenHnast GpyHKIHUS C
HaTypalbHbIM U LEJIBIM
nokasaresnem. E€cBoiicTBa u

rpadguk

21

ApubMeTHIeCKUMKOPEHbHATYpaI
bHOMCTENECHU

22

ApubMeTHIeCKUMKOPEHbHATYpa
BHOMCTEIEHU

23

CpoiicTBa apupMEeTUYECKOTO
KOPHS HAaTypaJIbHOU CTETICHH

24

CpoiicTBa apupMEeTUYECKOTO
KOPHS HaTypaJIbHOW CTETICHH

25

CBoiicTBa apuMeTHuecKoro
KOPHS HaTypaJIbHON CTEIIEHU

26

JlelicTBus ¢ apupMETHIECKUMU
KOpHSIMH N—OU CTENEHU




JlelicTBus C apu(METHIECKUMU

27 KOpPHSIMH N—OU CTEIIEHU

)3 JlelicTBus ¢ apuMETHICCKUMHU
KOPHSIMU N—O# CTEIEHU

29 JlericTBus ¢ apuMETHICCKUMHU
KOPHSIMU N—O# CTEIEHU

30 JleiicTBus ¢ apupMeTHUECKUMU
KOPHSIMU N—O# CTEMEHU

31 Pemrenne nppanmoHalIbHbIX
YpaBHEHUHN U HEPABEHCTB

1 Pemrenne nppanmoHaiIbHBIX
YpaBHEHUM U HEPABEHCTB

3 Pemrenne nppanmoHaIbHBIX
YpaBHEHUH U HEPABEHCTB

34 Pemenue nppanmoHanbHbIX
YpaBHEHUMN U HEPABEHCTB

35 Peurenne nppanmoHaibHbIX
YPaBHEHUI U HEPABEHCTB

36 CpoiicTBa u rpaduK KOpPHS n-0i
CTEIIEHU

37 CpoiicTBa u rpaduK KOpHS n-oi
CTEIIEHU
KonrpoabHnas padora Ne2 no
TeMe "ApudpMernyeckuii

38 KOpPEHb N—0i1 CTeINEeHH.
HppauuonajibHble ypaBHEeHHUS U
HepaBeHcTBa'

39 CuHyc, KOCHHYC U TaHTEHC




YUCJIOBOI'O apryMeHTa

CuHyc, KOCHHYC U TaHT€HC

40 YHCIIOBOIO apryMeHTa

41 ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHACIOBOrO apryMeHTa

42 ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHUCIOBOrO apryMeHTa
Tpuronomerpuueckas

43 OKPY’KHOCTB, OIIPENICIICHHAE
TPUTOHOMETPUYECKUX (PYHKIIHM
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas

m OKPY’KHOCTB, OIIPENICIICHHAE
TPUTOHOMETPUUYECKUX (PYHKLUI
YHCIIOBOTO apryMeHTa

45 OCHOBHBIETPUTOHOMETpUYECKHED
OPMYJIBI

46 OCHOBHBIETPUTOHOMETpUYECKHED
OpPMYJIBI

47 OCHOBHBIETPUTOHOMETpUYECKHED
OPMYJIBI

43 OCHOBHBIETPUTOHOMETpUYECKHED
OpPMYJIBI

49 IIpeobpazoBaHHETPUTOHOMETPUYE
CKUXBBIPa)KECHUN

50 IIpeobpa3oBaHHETPUTOHOMETPUYE
CKUXBBIPa)KEHUI

51 IIpeobpazoBaHUETPUTOHOMETPUYE




CKHUXBBIPA)KCHUN

52

[IpeobpazoBaHUETPUTOHOMETPUYE
CKHUXBBIPA)KCHUN

53

[Ipeobpa3zoBaHUETPUTOHOMETPUYE
CKHUXBBIPA)KCHUN

54

PemennerpuronoMeTpuueCcKuXyp
aBHEHUU

55

PemennerpuronoMeTpuueCcKuXyp
aBHEHUU

56

PemennerpuronoMeTpuueCcKuxyp
aBHEHUU

57

PemennerpuronoMeTpuueCcKuxyp
aBHEHUU

58

PemenneTpuroHOMeTpUYECKUXYP
aBHEHUU

59

PemenneTpuroHOMeTpUYECKUXYP
aBHEHUN

60

KonTpoabsHas padora Ne3 no
TeMe "D opmyJibl
TPUTOHOMETPHH.
TpuroHomMmerpuueckKme
ypaBHeHus"

61

ITocnemoBaTenLHOCTH, CIIOCOOBI
3aJIaHUS MMOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE
MOCJIEI0BATEeILHOCTH

62

Apugpmernueckas u
reOMETPHUYECKasl TPOrPECCUHN.




Hcnonp3oBanue Nporpeccuu s
peuicHrAd pCaJIbHBIX 3aaa4
MIPUKIIATHOTO XapaKkTepa

BeckoneuHo yObIBaromias
reOMETPUYECKas IIPOTPECCHsL.

63 Cymma OeckOHEYHO yObIBaroIIeh !
T€OMETPUYECKON TIPOTPECCHH
64 DopMyIIacI0KHBIXITPOIICHTOB 1
65 DopMyIIacI0KHBIXITPOIICHTOB 1
O000111eH1E, CHCTEMATH3AIIHS
66 3HAHMM 3a Kypc anredpbl U Hayal 1
MareMaThudeckoro anaimsa 10
KJacca
67 HNToroBasikOHTpoIbHAAPAOOTA 1
O0o01enue, cucTeMaTH3aIus
68 3HaHUH 3a Kypc anreOpbl U Havall |
MaTeMaThu4ecKoro anaumsa 10
KJacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Ne KonnuyecrBouacos
Jatau3yu | JJekTpoHHblenudppoBbieodOpazoBaT
o/ Temaypoxa Bce | KonTpoabHble IIpakTHYyeckue - elbHbIEPECYPCHI
I ro padoThI padoTsbI
| Cremnens C |
paloHaIbHBIMIIOKA3aTEIEM
2 CaoiicTBacTeneHu 1
[IpeobpazoBaHme BhIpaKEHUH,
3 COJZIEpKAIIUX pAIIMOHATBHBIE 1
CTCIICHU
[IpeobpazoBaHme BhIpaKEHUH,
4 CoZEpKaIIUX pallMOHATbHBIE 1
CTETeHU
[IpeobpazoBaHue BhIpaKEHUH,
5 COJICpXKaIUX parioOHAIbHBIC 1
CTETeHU
6 [TokazarenbHbleypaBHEHUS U |
HEpaBEHCTBA
7 [TokazarenbHbICEypaBHEHUS U |
HEpaBEHCTBA
g [TokazarenpHbICypaBHEHUS U |
HEpaBEHCTBA
9 [TokazarenpHbICypaBHEHUS U |
HEpaBEHCTBA
10 [TokazarenpHbICypaBHEHUS U |
HEpaBEHCTBA




[TokazarenpHas GpyHKIUA, €

11 .
CBOIiCTBA U rpaduk
KonTpouabHnas padora Nel
no teme "Crenens ¢
PalHOHAIBHBIM

12 NoKasareJiem.
IMoka3zarenbHass QyHKUMSA.
IMoka3aTenbHble ypaBHEHHSA
U HepaBeHCTBa'"

13 Jlorapupmuncna

14 Hecarnunbie u
HaTypaJIbHbIeIOTapu (MBI

1 [IpeoGpa3oBaHHEBBIpAKEHUH,
COJIEpXKAITUXIIOTapU (MBI

16 [IpeoOpazoBaHUEBBIPAKECHHM,
COJIEpXKAITUXIIOTapU (MBI

7 [IpeoOpazoBaHUEBBIPAKECHHM,
COJIepKalUXIIOrapuPMbl

13 [IpeoOpazoBaHUEBBIPAKECHHM,
COJIeprKalUXIIOrapuPMbl

19 JlorapudmuueckueypaBHeHUs
U HEPaBEHCTBA

20 JlorapudmuueckueypaBHeHUs
1 HEPaBEHCTBA

)1 JlorapudmuueckrueypaBHeHUs
Y HEPAaBEHCTBA

” JlorapudmuueckueypaBHeHUs

" HCPABCHCTBA




23

Jlorapudmuueckas QyHKIHS,
e€ cBoiicTBa u rpaduk

24

Jlorapudmuyaeckas QyHKIHS,
e€ cBoiicTBa u rpaduk

25

Jlorapudmuueckas GyHKIHS,
e€ cBoiicTBa u rpaduk

26

Tpuronomerpuueckue
(GyHKIMY, UX CBOWCTBA U
rpaduxu

27

Tpuronomerpuueckue
(GyHKIMM, UX CBOWCTBA U
rpaduxu

28

Tpuronomerpuueckue
(yHKIIMH, UX CBOMCTBA U
rpadguku

29

TpuroHomerpuyeckue
(YHKIIUH, UX CBOMCTBA U
rpaguku

30

[IpuMepbITpUTrOHOMETPUYECK
UXHEPaBEHCTB

31

[IpuMepBITPUTOHOMETPUYECK
UXHEPaBEHCTB

32

[IpuMepBITPUTOHOMETPUYECK
WUXHEPaBEHCTB

33

KonTpoabHnas pabora Ne2
1o TemMe
««Jlorapupmmnyeckas
GyHkuus.




Jlorapugmuyeckue
YPABHEHUs M HEpPaBEeHCTBA.
Tpuronomerpuyeckue
GyHKkuuM u ux
rpa¢puxku.Tpuronomerpuyec
KHe HepaBeHCTBa»

34 HenpepriBHBIEQYHKIIUT

35 Merto1 UHTEPBAJIOB IJIst
pelieHus HEPaBEHCTB

36 Merto1 UHTEPBAJIOB IJIst
peleHus HepaBEHCTB

37 [IpousBonnaspyHKIUU

38 [IpousBonnaspyHKIUU
I'eomerpuueckuii u

39 (buznueckuit CMbICIT
MPOU3BOJHOM
I'eomerpuueckuii u

40 (bU3UYECKU CMBICIT
MPOU3BOJHOM

A1 [IpousBo1HBIEIEMEHTAPHBIX
byHKIH

4 [Ipou3BoIHBIEITIEMEHTAPHBIX
byHKIMA
[IpousBoiHAS CYMMBI,

43 MIPOU3BEICHHUS, YACTHOTO
GbyHKIHA

44 [IpousBoHast CyMMBl,

MMPOU3BCACHUS, HACTHOT'O




byHKIII

45

IIpounsBoHas cyMMmBbl,
IIPOU3BEAEHHUS, YACTHOTO

b yHKIHIA

46

[IpuMeHeHne npon3BOIHOM K
UCCIICIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

47

[IpuMeHeHne mpon3BOIHOMN K
Hccae0BaHuI0 PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

48

[IpuMeHeHne npon3BOIHOMN K
Hcche0BaHuI0 (PYHKIIMHN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

49

[IpumeneHnne mpou3BOIHOM K
Hccaea0BaHuIo0 (PYHKIMHN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

50

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYECHUS
(GYHKIIMHM Ha OTPE3Ke

51

Haxoxnenne HanOOIIBIIETO U
HAUMEHBIIIETO 3HAYECHUS
(GYHKIMM Ha OTpe3Ke

52

Haxoxnenune HanOosbIIero u
HaMMEHbBIIETO 3HAUCHHS
(GYHKIUN Ha OTpe3Ke

53

Haxosxnenue HanOoJIbIIero u
HaUMEHBIIETO 3HaYCHUS
(GyHKIUY Ha OTpe3Ke




54

Haxoxnenne HanOOJIBIIETO U
HaUMEHBIIIErO 3HAYCHUS
(GyHKIIMY Ha OTpe3Ke

55

Haxoxnenne HanOOJIBIIETrO U
HaNMEHBIIIEr0 3HAYCHUS
(byHKIIMT HAa OTpe3Ke

56

[IpuMeHeHne npon3BOIHON
JUIS HAXOXKICHUSI HAUTyqIlIero
peILIeHUs B IPUKIATHBIX
3ajayax, AJs ONpeaesIeHUs
CKOpOCTH TIpoLecca,
3aJJaHHOTO (POPMYIION MU
rpaduxkom

57

KonTpoabHast padora Ne3
no teme "IlpousBoanas.
IIpumeHeHnne Npou3BOAHOM"

58

[TepBooOpa3Hasi.
TabnumamnepBooOpa3HbIX

59

[TepBooOpa3Hasi.
TabnumanepBooOpa3HbIX

60

HuTterpai, reomeTpuyeckuii u
(buznyecKkuit CMbICT
UHTerpaia

61

WuTerpan, reoMeTpuuecKkui u
buznueckuit CMbICT
WHTErpaia

62

HHterpai, reoMEeTpUYECKUN U
¢bu3nveckuit CMbICI




HMHTETpajia

63

Brrunciienue narerpania no

dbopmyie
Herorona—Jleiibaumna

64

Brrunciienue narerpana no

dbopmyie
Herorona—JleiiOHuma

65

Brrunciienue naterpaia no

bopmyme
Herorona—JleitOHumna

66

Brruncienue naterpana no

bopmyme
Herorona—JleiiOHumna

67

CHUCTEMBIITMHEHBIXYPABHEHU

v

u

68

CHUCTEMBITMHEMHBIXYPABHEHU

v

u

69

Pemenue npukiaaHpix 3a1a4
C TIOMOIIIBIO CUCTEMBI
JIMHEHHBIX YpaBHCHUH

70

Pemienue npuxiaaHbIx 3a1a4y
C MIOMOUIbIO CUCTEMBbI
JIMHEWHBIX YpaBHEHUN

71

CucteMbl 1 COBOKYITHOCTH
LEJIbIX, pallMOHATIBHBIX,
UppalvOHAIBHBIX,
MOKa3aTeNbHbIX,
norapu(pMHUUECKUX ypaBHEHUH




U HEPAaBEHCTB

72

Cucrempl ¥ COBOKYTHOCTHU
LEJBIX, pAllHOHAIBHBIX,
UppaMOHATBHBIX,
MOKa3aTeNbHBIX,
Jorapu(PMUICCKUX YPABHCHHMA
Y HEpaBEHCTB

73

CucrtemMbl ¥ COBOKYTHOCTHU
LEeNbIX, PAllMOHAIbHBIX,
UppalMOHAIIbHBIX,
MMOKa3aTeIbHbIX,
Jorapu(PMUIECKUX ypaBHEHUN
1 HEPABEHCTB

74

CucTteMbl U COBOKYITHOCTH
LENbIX, PAllHOHATbHBIX,
UppalMOHANIbHBIX,
MOKa3aTeIbHbIX,
Jorapu(pMUUECKUX ypaBHEHHIA
Y HEPABEHCTB

75

Hcnonb3oBanue rpadukoB
GYHKIMHA JUTs pereHust
yYpaBHEHUH U CUCTEM

76

Hcnonb3oBanue rpadukoB
GYHKIMHA JUTs pereHust
yYpaBHEHUH U CUCTEM

77

IIpuMeHeHne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PELICHUI0 MATEMaTUYECKUX
3a/1a4 M 3aJa4 U3 pa3iIn4HbIX




oOacTeil HayKu U peabHOM
KHU3HHU

KonTposabHnas pabora Ned
no teme "UnHTerpasn u ero

78
npumeneHus. Cucremsl
ypaBHeHHii"

79 HarypaneHble u niensie yncia
B 3aJla4ax U3 pealbHOW KU3HU

20 HarypaneHble u niensie uncna
B 3aJlayax U3 pealbHOM KU3HU

81 HarypaneHblie u niensie uyncna
B 3aJlayax U3 pealbHOM KU3HU

2 [Ipu3HAKKUAETUMOCTHIICITBIXY
HCell

23 [Tpu3HAKKUIETMMOCTHIICITBIXY
HCell

84 [Tpu3HAKKUAETMMOCTHIICITBIXY
HCell
[ToBTOpEeHUE, 060OIICHNE,

85 CHCTEMAaTH3alLMsl 3HAHUIA.
YpaBHeHus
[ToBTOpEHUE, 000OIICHNE,

86 cucTeMaTu3alis 3HaHUI.
YpaBHeHus
[ToBTOpenue, 06061IeHNE,

87 CHUCTeMaTHu3alus 3HaHHUM.
YpaBHeHus

88 [ToBTOpEenue, 06061IeHNE,




cucTeMaTu3alys 3HaHuH.
YpaBHeHust

&9

[ToBTOpenue, o6odIIEHKE,
CHCTEMAaTH3aIHsI 3HaHNH.
YpaBHeHust

90

[ToBTOpenue, o6o0IIEHNE,
CHCTEMAaTH3aIs 3HaHWH.
YpaBHeHust

91

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIs 3HAHWH.
Hepasencrpa

92

[ToBTOpEeHue, 0600IICHNE,
cucTeMaTu3aus 3HaHuH.
Hepapencrtpa

93

[ToBTOpEeHuEe, 0600IICHNE,
CHCTEMAaTH3alMs 3HAHUH.
HepaBencrtpa

94

[ToBTOpEeHUE, 0600IICHNE,
CHUCTeMaTHh3aIys 3HAHHH.
Hepapencrtpa

95

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTu3alys 3HAHHH.
Cucremsbl ypaBHEHU

96

[ToBTOpEHUE, 0000IICHNE,
CUCTeMaTu3alysl 3HAHHH.
Cucrembl ypaBHEHUN

97

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTH3aIMs 3HAHWM.




OyHKINHU

[ToBTOpEenue, 060061ICHNE,

98 CHUCTEeMaTH3aIrs 3HAHHH. 1
OyHKIUHT
99 HUTorosasi KOHTpPOJILHASA |
pabora
10 HToroBasi KOHTPOJIbHASA |
0 pabora
O0006111eH1E, CHCTEMATU3ALIHS
10 3HAHMM 3a Kypc anreopsl U 1
1 HayaJl MaTEMaTHYECKOTO
anamm3a 10-11 knaccoB
O000111eH1E, CHCTEMATH3AIIHS
10 3HaHUH 3a Kypc anreOpbl U |
2 Havaa MaTeMaTH4IeCKOTO
anamm3a 10-11 knaccoB
OBIIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
MaremaTuka: anrebpa 1 Hayajga MaTeMaTHYeCKOTr0 aHaJIn3a, FeOMETPHSL.
Anrebpa 1 Hauana maTtemaTudeckoro ananuza. 10-11 knaceer: yue6. Jns
o01reoOpa3oBar. opraHu3anuii:0a30Beiid U yrayos.ypoBHu/[Anumos L A. u

np.].-7-e uzn. — M.:IIpoceemenue, 2019. — 463 c.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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