MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunncTepcTBO 00pa3oBaHus U MOJOJASKHON MOMUTUKH CBEpITIOBCKON 00JacTu
Ynpaenenue o6pa3oBanus AaMuHHCTpAIuu ChICEPTCKOTO TOPOJICKOTO OKPYTa

MAOY COII Ne 3

YTBepxAao // 2 f-;/*/ \
Jlupekrop xoﬁbfi"f’ ZN\ThroBa M.H.
IMpuka3s M} OS’QOIU‘{?@J\’ 2\

n. [deypeutick| covm /i8]

Sadiitgd )

Ne&§~0A

PABOUYASI IPOTPAMMA
(ID 318678)

yueOHOro nmpeamera «AJiredpa v Ha4YaJIa MATEMATHYECKOT0 AHAJIM3A.
ba3oBbiil ypOBEHb»

s ooygaromuxcs 10-11 kimaccos

JABypeuenck 2023



MOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaroniuxcsi 10 —11 kmaccoB pazpaboTaHa Ha
ocHOBe DenepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeIbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHusi, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M TPAAULUN POCCHICKOTO
oOpazoBanus. Peanm3zanusi mporpamMMmbl 0OECIIEUMBAET OBJIAJACHHUE KIIOUYEBBIMU
KOMIIETCHIIUSMH, COCTABISIONIUMHI OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, [IEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS TMYHOCTH O0yUYAOLTUXCS.

HEJAU U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTUYECKOTO aHAIM3a» SBISIETCS OJHUM M3
HanboJyiee 3HAYMMBIX B TMPOTpaMME CTapiied IIKOJbI, TOCKOJbKY, C OJHOM
CTOpOHBI, OH oOecreurBaeT HHCTPYMCHTAIbHYIO 0a3zy Jii M3YYECHHUS BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JAPYroil CTOPOHBI, (OPMHUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIUJICHUE YyYalluXxcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HMH(POPMATUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas GOpMyIUpyeT CBOU JOCTUKEHHUS B MaTeMaTHUeCKoi popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHAIN3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHWOJOTWH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XH3HU. B TOXe Bpems oBiajeHUE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJIEHUS, UCIIONH30BAaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHaNoruio, GopmMupyeT KpeaTUBHOE U KPUTHYECKOE MbIIIeHUE. B xo/me n3yuenus
anreOpbl M Hayall MaTEeMaTUYECKOr0 aHaju3a B CTapllieil IIKoJe Yydaluecs
MOJy4alOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 33/1ady, CaMOCTOATEIBHOTO
MIOCTPOCHHSI MAaTEMATHYECKUX MOJEJIEH pealbHbIX CUTyallUd U HUHTEPIpPETALNU
MOJYYEHHBIX  PEUICHHUM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH B TMpUPOJAE, HAYKe U B HCKYCCTBE, C BBIIAIOIIUMHUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6nagaeT 3HaYMTENBHBIM BOCHHUTATEIbHBIM MOTEHI[MATIOM, KOTOPBIH
peanusyeTcs Kak uepe3 y4eOHbIM MaTepuall, CrocoOCTBYIOMIMM (HOPMUPOBAHUIO
HAay4yHOTrO MHPOBO33pPEHHUS, TaK U uepe3 crnenupuxky ydeOHOW AesiTeIbHOCTH,



TpeOyromieit CaMOCTOSITETIBHOCTH, AKKYpaTHOCTH, MPOAOJKUTETBHOU
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN PE3yJIbTar.

B ocHoBe MeTonuku OOydeHHs anreOpe W HayajaM MaTeMaTH4eCKOTO
aHaJu3a JISKUT JEATeIbHOCTHBIA MPUHIIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hadajia MaTeMaTHYECKOTO aHallM3ay» BKIIOYAET
CIEYIOIIUE COAECPKATEIbHO-METOAUYECKUE JUHUU: «YHucna W BBIYUCICHUS»,
«Dynkuun  u - rpadpukuy, «YpaBHeHMS U HepaBeHCTBa», «Hauama
MaTeMaTUYeCKOro aHanuzay, «MHoxkecTBAa U JOTMKa». Bce OCHOBHBIE
COAEPKATETbHO-METOAMYECKUE JIMHUU HW3y4aloTCsl HAa MPOTSKEHUU JBYX JIET
o0y4eHus B CTapIliell IIKoJie, €CTECTBEHHO JOMOJHSSA APYT Apyra U MOCTENEHHO
HACHIIIAsICh HOBBIMM TeMaMHM W  pasfaenamu. JlaHHbIH Kypc  SBIsAETCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe coaepkaHue HECKOIbKUX
MaTeMaTHYEeCKUX JUCHUIUIUH: aire0pa, TPUTOHOMETpHS, MaTeMaTUUECKUI aHaJu3,
Teopusi MHOXKeCTB M Ap. [lo mMepe Toro kak ywamiuecs OBJiaJieBaloT Bc€ Ooliee
IIUPOKUM MaTEMAaTHYECKUM aImapaToM, y HUX MOCIe0BaTEIbHO (GOPMUPYETCS U
COBEpILICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYIO MOJEIb peaibHOMI
CUTyallud, TPUMEHSTh 3HAHUS, TIOJyYeHHbIE B Kypce «AnreOpa M Hayania
MaTEMaTUYECKOTO aHajIu3ay, ISl PEIICHUS] CaMOCTOSITENIbHO chopMyInpOBaHHOM
MaTeMaTUYECKOM 3aJ[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJYUEHHBIA PE3yJIbTAaT.

CopnepxaTtenbHo-MeTOAMYECKas JTUHUA «YUuncna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHUpOBaHUE HABBIKOB MCIIOIB30BAHUS JEUCTBUTENBHBIX YHCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieil mkoje ocoboe BHUMaHUE YIEIACTCS
(GbOpMHUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3TUYHBIX (OPM 3amucu JEHCTBUTEIBHOTO YHCIA, YMEHHUE
pPallMOHAIIBHO BBIIOJHATh JEUCTBUS C HHUMH, JE€JIaTh NPUKUAKY, OLCHUBATH
pesynbrar. OOyyaromuecs TOJYyYaroT HaBBIKH NPUOIMKEHHBIX BBIUYHUCICHUH,
BBITIOJIHCHUSL JICUCTBUH C 4YHCIIaMH, 3alMCaHHBIMH B CTaHAApPTHOW ¢opme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUN.

JIuans «YpaBHEHHs] U HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHUH BCETO
oOydeHHsI B CTapiieil IIKoJie, TMOCKOJIbKY B KaXIOM pas3feiie MporpaMMbI
MIPEyCMOTPEHO PEIIEHHE COOTBETCTBYIOMMX 3a7ad. OOydaromuecs OBJIaJIEBAIOT
Pa3IMYHBIMUA METOJaMHU PELICHUS UEJbIX, PAalWOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApUOMHUYECKHUX ¢  TPUTOHOMETPUUYECKUX  YpaBHEHHH,
HEPABEHCTB U UX CUCTEM. [loiTydeHHbIE YMEHHS UCTIOIB3YIOTCS PHU UCCIE0BAHUN
(GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, PEIICHUU MPUKIAJAHBIX 3a7ad W 3aJay Ha
HaxoXXJI€HUEe HauOOJbIIMX U HAUMEHBIIUMX 3HaYeHuW QyHkuuu. Jlannas
cojepKaTelibHasl JIMHUS BKJIIOYaeT B ce0s Takxke QOpMHUPOBAHME YMEHUU
BBINIOJIHSITH Pacy€Thl MO (QopmysiaM, MpeoOpa3oBaHUS LEbIX, pPallMOHAJbHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHUI,



colepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Mareprajga IPOUCXOAUT  JAJbHEHIIEEe  pa3BUTUE  AITOPUTMHYECKOIO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeaCTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraet A(PpGeKTUBHBIE HHCTPYMEHTBI i1 PpEHICHUs] TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HarjIsJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
sI3bIKa HAYKH.

CopepxarenbHo-MeToAndeckass JuHUSA «DyHKUMU H  TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NIOCJIEI0BATEIBHOCTD W3y4YEHHUS Marepuana. N3yuenue CTEIEHHOM,
NOKa3aTeIbHOM, TIorapu(pMUUECKOW U TPUTOHOMETPUUECKUX (DYHKINI, X CBOHCTB
U rpaduKoOB, HCIOJIb30BaHUEe (PDYHKIMMA ISl pelIeHHs 3a7ad U3 JIPYyrux yueOHBIX
IPEAMETOB U PEANBHON )KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M,
TaKk W C pPEIICHUEeM YpaBHEHUH U HepaBeHCTB. [Ipu 3Tom OojbIIOE BHUMAaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXIY
pa3TUYHBIMUA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
Y HaBBIKOB, IIO3BOJIIIOUIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000ITIEHNIO M KOHKPETH3AIlUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenpHas nuHUs «Hadama maTeMaTM4ecKOro aHaian3a» IO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaK MaTeMaTHYECKUX, TaK M MPHUKIAIHBIX 3a7]ady,
JOCTYITHBIX 00YYarONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTh UCCIIEAO0BATH U
cTtpouth Tpaduku (QyHKIMH, ompenensTh WX HaWOONbIINE W HAWUMEHBIITNE
3HAYEHWs, BBIYUCIATH IUIOMAnU (Guryp u oOBEMBI TeJ, HAXOAUTH CKOPOCTH H
YCKOpeHMs1 mporeccoB. JlanHasg coaepkaTeiabHas JIMHUA OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOCHHUSI MAaT€MaTUYECKUX MOJENICH peallbHbIX CHUTYaIUH,
HaxXOXJEHUSI HAWIY4lIero PEUNICHHUs B IPUKIAAHBIX, B TOM YHUCJIE COLHUAIBHO-
SKOHOMUYECKHUX, 3aJadyaX. 3HAaKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHalin3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-JIOTHYECKOTO M KPEATUBHOTO
MBIIUICHUS, (POPMHUPOBAHUID YMEHUN pACHO3HABATH MPOSIBICHHUS 3aKOHOB
MaTeMaTUKd B Hayke, TEXHHKE M HucKyccTBe. OOyuaroumuecs y3HAOT O
BBIJAIOIIMXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUA MATEMaTUKH KakK
HayKH, U KX aBTOPax.

ConepxarenbHO-MeTOAUYECKAs TUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
IIOCBAIIEHA  JJIEMEHTaM TEOPUHM  MHOXKECTB.  €0pPETUKO-MHOKECTBEHHBIE
MPEJICTABICHUS] TPOHU3BIBAIOT BECh KYpPC IIKOJbHOW MATEMATHUKH W MPEIJIAraroT



HauOosiee YHUBEPCATIbHBIN SI3bIK, 0OBbEIUHSIONINN BCE pa3/ielibl MAaTEMAaTUKU U €€
NPUWJIOKEHUM, OHU CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCLMUIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaTh BO3MOYKHOCTH LIKOJBHUKY ITOHMMATh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOW MATEMAaTUKM UM HCIIOJIb30BaTh €ro JJis
BBIPAKEHUS CBOUX MBICJIEH.

B kypce «Anrebpa u Havama MaTeMaTUUYECKOTO aHaIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKA TTOCTPOCHUSI MOJICJICH peabHbIX CUTYAIlUl, UCCIICIOBAHUS
ATUX MOjeNiel C MOMOIIbIO anmapara ajaredpbl ¥ MaTeMaTHYecKOro aHaiu3a |
VHTEPIPETALNN MOJYYEHHBIX PE3YJIbTATOB. Takue 3aaHus BIUICTEHBI B KaXJbIi
U3 pa3ziesIoB IPOrPaMMBbl, IIOCKOJIBKY BECh MAaTEpHUall Kypca IIUPOKO UCIIOJIb3YETCs
JUI pEIICHUST IPUKIAAHBIX 3a/a4. [Ipyu permeHnn peabHbIX NMPAaKTUYECKUX 3a7a4
yyaliuecss pa3BUBAIOT HAOJIONATEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJB30BATH AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobneMy. JlesTeaTbHOCTh MO (POPMHUPOBAHUIO HABHLIKOB PEIICHHS TPHUKIIATHBIX
3a/lay OpraHM3yeTcs B MpOIIecCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Hayaia
MaTeMaTHUYECKOI0 aHaJIn3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM mutaHe Ha wW3ydeHHE Kypca anreOpbl M Hayvajdl MaTeMaTUYeCKOTO
aHajau3a Ha 0a30BOM YpOBHE OTBOJIUTCS 2 yaca B Heaento B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OecKOHEUHblE  MepuoAuuYecKkre  apodu.  Apudmerndeckue  omnepauud  C
palMoOHaIbLHBIMU YHCIIaMH, TIPEOOpa30BaHUs YUCIOBBIX BhIpakeHui. [Ipumenenue
JpoOeil M MPOIEHTOB JJI PEIICHUS MPUKIAAHBIX 3a7a4 U3 Pa3IMUHBIX OTpaciei
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIA.
ApudmeTndeckue omepanud ¢ ACHCTBUTENbHBIMH 4Yuciaamu. [Ipubmmxénnbie
BBIYMCIICHUS, IPABUJIa OKPYIJICHUA, IPUKUIKA U OLICHKA PE3yIbTaTa BEIYUCICHUI.

Crenmenb ¢ menbiM  nokazareneM. CranpaptHas  Qopma  3amucu
JeUCTBUTENBHOrO yHucna. Mcrmonb3oBanue momxojsuiel  Qopmbl  3amucH
JNEUCTBUTENBHBIX YHUCEN JJIsi PEHICHUs] MPAKTUUYECKUX 3a7ad U MPEeJACTaBICHUS
JIAHHBIX.

ApudmeTndyecknii  KOpeHb  HaTypallbHOM  crtemeHu.  [lelictBus ¢
apu(PpMETUIECKUMHU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30OBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcHOBHBIE
TPUTOHOMETpUUYECKUEe (HOPMYIIBL.

YpaBHEeHHE, KOpEHb YypaBHEHHMs. HepaBeHCTBO, pelIeHHE HEPaBEHCTBA.
MeTton UHTEPBAIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpU4ECKUX YpaBHEHU M.

[IprMmeHeHne ypaBHEHHU U HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKHUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeabHOM KU3HH.

DOyHKUNM U TPaPUKH

OyHkms, crnocoObl 3amanus Gyskuuu. ['paduk  QyHkmum. BzaummuO
oOpatHbie (QyHKIUY.

OO6nacTpe onpeneneHuss © MHOKeCTBO 3HaueHu Qynkuuu. Hynu ¢yHkuu.
[TpomexyTku 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIC (DYHKIUU.

Crenennas (yHKIUS C HATypaJibHBIM U 1I€JbIM MOKa3aTenaeM. E€ cBolicTBa u
rpaduk. CBolicTBa U TpaduK KOPHS n-OW CTETICHHU.



TpuroHoMeTpuueckass OKPYXKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(yHKUUI YKCIIOBOTO apryMEHTa.

Havaja MmareMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIE TTOCIEA0BATECIBHOCTH.

ApudmeTndeckas 1 reoMeTpuuecKas nporpeccuu. beckonedyHo yObIBaromias
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. dopmyna CIOXKHBIX NPOUEHTOB. VCmonb3oBaHHWE TMPOrpeCcCUU ISt
pELIEHUs PeaIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHOk€eCTBO, omnepaiuu HajJg MHOXecTBamu. Jluarpammsl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisi OINMCAaHUs PeallbHbIX
IIPOIIECCOB U SIBJICHUM, PU PEIICHUHN 3a7a4 U3 IPYTUX yIeOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIEACTBHUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUSA

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

Crenens ¢ paluoHaIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JlecsiTHuHbIE U HATYpaIbHBIC JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIPAXKECHHM, COJIEPKAITUX JIOTapUPMBI.

[IpeoOpa3oBaHre BBIpAKEHUN, COJACPKAIMMX CTETEHH C PalMOHAIBHBIM
MIOKa3aTeNeM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHblEe ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEeHHUS U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUN. PellleHne MpUKIaIHbBIX 33/1ad ¢ MOMOIIbIO
CHCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTH4YeCKUX 3a/lad M 3a7a4 W3 Pa3JIMYHbIX 00JIACTeH HAyKH M peajbHOU
KU3HU.

DyHKUNM U TPAaPUKH

Oyukuust. [lepuogmveckne  dyHknuu. IIpomMexkyTKH  MOHOTOHHOCTH
byHkuuu. MakcuMyMbl U MUHUMYMbl (QyHkuuu. HauOosbliee W HamMeHbliee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U rpadUKy.

[TokazarenbHas u orapudmudeckas PyHKIUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN I pELICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHN IS UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEIIEHUU 3aJad U3 JAPYTUX y4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKUIMKU. MeTo1 HHTEPBAIOB JIJISl PEILICHNs HEPABEHCTB.

[IpousBoanass  dyukuuu. [‘eomerpuueckuid ©U  (U3UUECKUH  CMBICH
ITPOU3BOIHOM.

[IpousBoaHble  3neMeHTapHbIX  QyHKUuHA.  DopMynbl  HaXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne mMpou3BOAHON K UCCIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenne HauOoblIero 1 HaMMEHBIIETO 3HAaYeHUs! PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON [JII HAXO0XKJACHUS HAWIIy4dllIero pELICHUs B
OPUKIAAHBIX 3a7adax, s ONpENENIEHHs CKOPOCTH IIpoIecca, 3aJaHHOro
dbopmymoit uiam rpadgukom.

[TepBooOpa3znas. Tabnuiia mepBooOpa3HBIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mo popmyne Hetotona—JlelioHua.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTHKEHUE HA YPOBHE CpPeIHEro 00Iero o0pa3oBaHus CASAYIONIUX JUYHOCTHBIX,
METaNpPeIMETHBIX U MMPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIN4HOCTHBIE PE3YyJbTATBl OCBOCHHUS MPOTpaMMbl y4eOHOro IMpeaMera
«MaremaTuka» XapakTepU3yrOTCs:

I'paxxnaHckoe BOCIIUTaAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUUA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYyHKIUSAMU U Ha3HAYEHUEM.

[TarproTyecKO€ BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON Ipak1aHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIUIOMY U HAaCTOSILIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUHCKON MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJB30BAaHUIO 3THX JOCTHIKCHHM B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM ITYXOBHBIX [IEHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTHUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C ITPAKTUYECKUM MMPUMEHECHUEM JOCTHKEHUM HAYKU U JAEATEIBHOCTHIO
y4€HOr0; OCO3HAHHUEM JINYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMYMBOIO OyAYIIETO.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKIIOYas 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUM, pacCyXICHUN;
BOCIIPUMMYMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BHUJIOB UCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MAaTeMAaTHYECKHE 3HAHHUS B
MHTEpecax 30pOBOro U 0€30MacHOro o0pasa *KU3HU, OTBETCTBEHHOI'O OTHOILICHHUS
K CBOEMY 3JI0pPOBBIO (370pOBO€ MHUTAHHME, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUU U

OT/AbIXA, perynsipHas dbuznueckas aKTUBHOCTb); ¢dbuznyecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeATENbHOCTHIO.

TpynoBoe BoclUuTaHue:



TOTOBHOCTBIO K TPYIy, OCOBHAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  cdepaM  Ipo(ecCHOHATBHON  NEATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSMH, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccuu U peanu30BbIBATH COOCTBEHHBIC KU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM; TFOTOBHOCTbIO K aKTUBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 33]]a4 MaTeMaTHUYECKON HAIlPaBJICHHOCTH.

DKOJIOrnyecKoe BOCIUTaHUE:!

c(OPMHUPOBAHHOCTBIO JKOJIOTMYECKOM KYJIbTYpbl, MMOHUMAaHUEM BIUSHUS
COLIMAJIbHO-2KOHOMHMUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOJHON M COLUATBHOM
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX  MpoOlseMm;
OpUEHTaluell Ha NMPUMEHEHHE MaTeMaTUYeCKUX 3HAHUW JJId pelleHHs 3a7ad B
0o0JacTH  OKpy’)Karomie cpeabl, IUIAHUPOBAHUS TOCTYIIKOB U OIICHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YelOBEYECKON esTeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKU M MaTeMaTH4YEeCKOM KyJIbTYpOM Kak CpelCTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYaITBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHUS MPOrpaMMbl YU4€OHOTO MpeaMeTra
«MaremaTtuka XapaKTEepU3yIOTCs OBJIaICHUEM YHUBEpCaIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euCmBUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHbIMU OeUCBUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneuusarom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYeCcco8 oobyuarwuxcsa (oceoenue
Memooo8  NO3HAHUA  OKpyJcarnuje2o  Mupa,  HNpUMEHeHue  J102U4eCKUXx,
ucce008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NeNCTBUS:

e BBISIBJISTH U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTEMATHYECKUX
00OBEKTOB, TMOHATUM, OTHOUIEHUM MEXAY MOHATUSAMH; (HOPMYIUPOBATH
ONpeNesiecHUs]  MOHATHM;  YCTaHABIMBATh  CYIIECTBEHHBIH  MNpPHU3HAK
KJ1laccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJUTEIbHbIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISATh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb — KpUTepUM Il BBISBIIGHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIL;

JieNaTh BBIBOJBI C HCMOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHaJIOTUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBAThH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKIICHUS U BBIBOJIBI;

BbIOMpATh CMOCO0 pelieHus y4uyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapMaHTOB pEIICHHs, BHIOUPATh HaWOoJiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBrkie HCCJIICAOBATCIBCKUC I[GﬁCTBI/ISII

UCTIOJIh30BaTh BOIMPOCHI KaK HCCIIENOBATEIIbCKUI MHCTPYMEHT TIO3HAHWS,
GopMynupOBaTH BOMPOCHL, (PHUKCUPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HMCKOMOE H  JaHHOE, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIILHO CTUTAHUPOBaHHBIH IKCIICPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SIBJICHWS, TIPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIICCCAMU;

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIENOBAHUS, OIEHHWBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000 IICHHIA;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISIBIIATH JAeDUIMTH MHGOPMALMH, TAHHBIX, HEOOXOAMMBIX JJIsi OTBETa
Ha BONPOC U JUISI PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJTU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIUIO
Pa3IMYHBIX BUJOB U (hOPM MpEACTaBICHNUS,

CTPYKTYypUpPOBaTh HHGOPMAIIUIO, TPEACTABIATh €€ B pa3IMuHbIX (Hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvonvie  KommyHukamuenwvle  Oelicmeus,  odecneyugarom

CchoOpMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00OVHAIOUUXCAL.
OOuienue:

BOCHPUHMMATh U (HOPMYIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSAMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, AABaTh MOSACHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIN pe3yJIbTaT;

B X0JIe 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAeMOI TEMBI,
npo0OsieMbl, pelraeMoi 3aJaun, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE HAa MTOUCK
pElIEHNs; COMOCTABJISATh CBOM CYXIEHHUS C CYKICHHMSIMU JPYTUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBATh pa3juyve M CXOJACTBO IMO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  pPE3yNbTaThl  pElIEHHWs  3aJadyd,  OKCIEPHUMEHTA,
UCCIIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUICHUS C YYETOM 3a]ay MIPE3ECHTALUU U OCOOCHHOCTEN ayIUTOpHUH.

CoTpyHUYECTBO:

3)

NOHMMAaTh M HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIMBHYaJIbHOW paOOTHI TP pelICHHH YIeOHBIX 3a/1a4; MPUHUMATh 11eITb
COBMECTHOW JIESITENbHOCTH, IUIAHMPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboTHI, pacrpeaeisaTh BUIBI paboT, TOroBapuBaThCs, 00CYKAaTh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPYIIOBHIX opMax paboThl (00CyX aeHUsI, 0OMEH MHCHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPJUHUPOBATh CBOM JCHCTBUSA C JAPYTUMH WICHAMH KOMAaHJbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyTHPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaiom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranuzanus:

COCTaBJISITh IUIaH, aJITOPUTM PEIICHHS 3aJa4M, BHIOUPATh CIIOCOO pEelIeHus ¢

y4€TOM HMEIONINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTHUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW MH(MOPMAITIH.
CaMOKOHTpOJIB:

BJIaACTh HaBbIKaAMHU MMO3HABATEILHOU pe(bJIeKCI/II/I KaKk OCO3HaHHA
COBCpPIIACMBIX I[GﬁCTBHfI N MBICIIMTCIBHBIX IIPOOCCCOB, UX PC3YJIbTATOB,
BJI1aACTb crocooamMu CaMOITIPOBCPKH, CaAMOKOHTpPOJIs1I  IIpomecCa H
pe3yiibTaTa pCIICHUS MaTeMaTH4E€CKOMN 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa LEIU M YCIOBUAM, OOBACHATH
IPUYMHBl JOCTUKEHUS WA HEJOCTHIKEHHSI PEe3yJIbTATOB JEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTUYECKOTO aHaJIU3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECreyrBaTh JOCTHKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB:

10 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIeCATUYHAS JPOOb, TPOLIEHTHI.

BoimonHaTe  apudmeTHyeckue — omepanmud ¢ palMOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonnaTs npuOamkEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJIaTh IPUKUJIKY YU OLEHKY PE3yJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKA3aTelIeM; CTaHIapTHas
dopma 3amucu JEUCTBUTENHHOTO 4YHCJIA, KOPEHb HATypajJbHON CTENEHHU;
UCIIOJIb30BaTh MOAXOASIIYIO0 (OPMY 3aIUCH IEHCTBUTEIBHBIX YMCET ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIMKUCh MPOU3BOJIBHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATHUAMH: TOXKJECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMoOHAILHOE, UPPALMOHATBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHsaTh nmpeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN M pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoinonusaTh npeoOpa3zoBaHus IENbIX, PALMOHAIBHBIX W UPPALUOHAIBHBIX
BBIDQXKCHHMH W  pellaTb OCHOBHBIE  THUNBI  UEIBIX, pPAalAOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHHS U HEPABEHCTBA JJISI PELICHUSI MaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuYHbIX 00JIacTe HAYKU U peaIbHOM KU3HH.



MopenupoBaTh peajbHblE CHUTyallMM Ha $3bIKE aire0pbl, COCTABIATH
BBIPQ)KEHUS, YPAaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJayM, HCCIEA0BAThH
MOCTPOEHHBIE MOJIENH C UCIOJIb30BAaHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aJaHus (PyHKIMH, 00J1acTh
ONpeJeieHHs] U MHOXKECTBO 3HAuYe€HUU (PyHKIMH, rpaduK (QyHKIUU, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMU: YETHOCTb U HEYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUUMA 1715 pelIeHUs] ypaBHEHUA.

Crtpoutb U uuTaTh rpaduku JUHEHHON (DYHKIMM, KBAAPAaTUYHON (DYHKIIHH,
CTENEeHHOU (PYHKITUU C IIeJIbIM NTOKa3aTeJIEM.

Ucnonb3oBath rpaduku (QyHKIUN AJisi  MCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEW NPH PEIIeHUH 3aJa4 U3 JAPYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Havana maTeMaTH4ecKOro aHajim3a

OnepupoBaTh NOHATUSAMHU: IIOCIEIOBATENBbHOCTb, apudmernyeckas WU
reOMETpUYECKask IPOrPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOMETpHUYEcKast
nporpeccusi, cymma O€CKOHEYHO YOBIBAOIIEH T€OMETPUYECKON MTPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOKWCTBA MOCIEAOBATEIBHOCTEW U MIPOTPECCUM [T PEUICHUS
peanbHbIX 3a7a4 IPUKIAJHOIO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OII€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBI — ammapar JJisi  ONHMCAHMS
peanbHBIX MPOLECCOB M SBJIEHUN, NPU PEIIEHUU 3a1ad U3 JIPYrUX Y4YEOHBIX
IPEIMETOB.

OnepupoBaTh  IMOHATUSAMH:  OINpPEACIIEHHE,  TEOpeMa, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh TMOHATUSAMH: HATYpAIbHOE, I1I€JIO€ YHUCJIO0; HMCIIOJIb30BATh
NPU3HAKKU JICIMMOCTH LIEJIbIX YUCEII, Pa3JIOKEHHUE YHCJIAa HA MPOCTHIE MHOKHUTEIIN
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh NOHATHUEM: CTEIICHB C PAllMOHATIBHBIM MMOKA3aTEIEM.

OnepupoBaTh MOHATUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
Jaorapu@Mmei.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A [peoOpa3oBaHUs  BBIPAXKECHMUIA;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YpPAaBHEHHME W HEPABEHCTBO; peELIaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXKAIIMX JOrapu@msl;
OIEepUPOBATh NOHATUSAMU: JOrapu(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIATh
OCHOBHBIE TUIIBI TJOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte penieHust npocTeNIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUUECKUX 3a1a4.

HaxonuTh pemieHns NpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHbIE CHUTyallMM Ha $3bIKE aure0pbl, COCTABIATH
BBIDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMBbI MO YCJIOBHUIO 3aJadH,
UCCJIeI0BAaTh MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSIMHU: Tepuoanyeckas  (QYHKUMS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH OKCTpeMyMa (GYHKIHMH, HauOoJbliee W
HauMEHbIIIee 3HA4YCHHS (YHKIMM Ha TMPOMEXKYTKE, HCIONb30BaTh HX IS
uccienoBanus PyHKINY, 3aJaHHON TpaUKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENBHOM, JIOTapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKINI; M300pakaTh UX Ha KOOPJAWHATHOM TUIOCKOCTH H
VCIIOJIb30BATh JJIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HUCIOJIB30BATh UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Hcnonp3oBaTth Tpaduku (QYHKUMA JUIsi  HCCIEAOBAHUS MPOLECCOB U
3aBHCUMOCTEN U3 IPYIUX yYEOHBIX JUCIUILINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIUSA, TPOU3BOIHAS (YHKIINU;
UCIIOJIb30BaTh TEOMETPUUECCKUHN U (PU3NIECKUI CMBICT TTPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoaHbIE 3JIEMEHTAPHBIX (DYHKINUN, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHIA.

Hcnonp30BaTh MPOU3BOAHYIO JJIS1 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSTh PE3YyJIbTAThl UCCIEI0BAHUS K NOCTPOCHUIO TpaUKOB.

Hcnonp3oBaTh NMPOM3BOAHYIO Il HAXOXKIACHHS HAWJIY4IIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE CONUAIBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSAMH: [EepBOOOpa3Hass W  HMHTErpall; IMOHUMATh
FEOMETPUYECKUN U (PU3NUECKUN CMBICT UHTETpaa.



Haxomute mepBooOpaszHbIe 3JIEMEHTAPHBIX (DYHKIHMA, BBIYUCISTH WHTETPA
o ¢popmyne Hororona—JleiiOuuia.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIMATHLHO-DKOHOMHYECKOTO U
¢usnyecKoro xapakrepa, CpeACTBAMUA MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbl padoThbI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 e CTBUTENILHEIX Uncen. ParmmonansHbIe 14 1 0
yYpaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 0 0
roKasaresjaemM
3 ApubMeTnuecKkrii KOpeHb N—OH CTEIICHH. 18 | 0
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
DopMmyJibl
4 TPUTOHOMETPUU. T pUTOHOMETPUYECKUE 22 1 0
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5 0 0
6 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 3 | 0
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPOrpaMMmblI Bcero Kontponupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 0
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12 0 0
HEpaBeHCTBa
Tpuronomerpuueckue GyHKIUU U UX
3 rpaduku. TpuroHoMmerpuueckre 9 1 0
HEpaBEeHCTBA
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1 0
5 NHterpain u ero npuMeHeHus 9 0 0
6 Cucrembl ypaBHEHUH 12 1 0
7 HarypanbHble u nensie yncna 6 0 0
g HOBTOPGHI/IC, o0o011eHue, cucremMaTu3anus 18 ) 0
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchl

MHo3x€ecTBO, Onepaly Hajl MHOKECTBAMHU.
Juarpammel Oitnepa—BenHa

Parmmonansusie ynciaa. OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH, TPOTICHTHI,
OECKOHEYHBIE MTEPHUOMUECKIE TPOOH

ApubdmMeTrnueckue orneparuu ¢
panroHaTFHBIMU YUCIIAMH,
peoOpa30BaHUs YUCIOBBIX BHIPAKECHUN

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
pelIeHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX
oTpaciel 3HaHUW U peabHOM KU3HU

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
pelIeHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX
oTpacJel 3HaHUU U peaabHON KU3HU

HeﬁCTBHTCHLHBIC yucia. PanimonanbsHbie U
HppalluOHAJIbHBIC YU CJIa

ApupmeTrrueckue onepanum ¢
JeWCTBUTENIbHBIMU YHCITAMU

[TpuGnnxEHHbBIE BEIYMCIICHUS, TpaBHUIa
OKpYTJIEHUS, TPUKUKA U OLIEHKA
pe3yibTara BEIYMCICHUN




ToxnecTBa U TOXXAECTBEHHBIE

9
peoOpa3oBaHMs
10 VYpaBHeHME, KOPEHb YPAaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Mertox UHTEPBAJIOB
13 Pemenue nensix 1 1poOHO-pallMOHANIBHBIX
YpaBHEHUIN U HEPABEHCTB
Kontponsnas pabora no teme "MHo)kecTBa
14 palMOHANBHBIX U IEUCTBUTEIIBHBIX YUCET.
PanvionaneHbIE ypaBHEHNS U HEPABEHCTB"
15 OyHKIHUA, CTTOCOOBI 3aaHusT (DYHKIIUH.
B3anmuo 0OpatHbIe GyHKITUN
I'padux dyakumuu. O6aacTh onpeneacHus u
16 MHOYECTBO 3HaueHu pyakuuu. Hymm
¢byskun. [IpoMexxyTky 3HAKOMOCTOSTHCTBA
17 UeETHbie 1 HEUETHBIC (PYHKITMH
CreneHs C 1eNbIM TOKa3aTeIeM.
18 CrannapTtHas (hopma 3armcu
JNEUCTBUTENLHOTO YKCia
Hcnonb3oBanue noaxoasiiei popmsl
19 3aMnMcy JeUCTBUTENbHBIX YHUCEN JIS
pelIeHUs MPAKTUYECKHX 3a7a4d U
MPEACTABICHUS JAHHBIX
CrenenHas GyHKIHS ¢ HATYpaJIbHBIM U
20 LIeJIBIM TToKa3areseMm. E€ colicTBa u
rpaduk
71 ApupmeTnueckuii KOpeHb HaTypalbHON

CTCIICHHU




ApupmeTnuecknii KOpeHb HATYpaIbHON

22
CTENIEHU

3 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENIEHU

24 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJdbHOW CTENEHU

)5 CaoiicTBa apr(METUYECKOTO KOPHS
HATypajdbHOW CTENEHU

26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
n—Oi CTENeHn

7 JleiicTBus ¢ apudMeTHUECKUMU KOPHIMHU
Nn—O¥ CTENeHn

)3 JeiicTBust ¢ apupMeTHUISCKUMHU KOPHSIMU
N—OW CTEIEHU

29 JeiicTBust ¢ apupMeTHIECKUMU KOPHSAMU
N—OW CTEIEeHU

30 JelicTBust ¢ apuPpMETHUESCKUMHU KOPHSAMU
N—OM CTENEeHU

31 Penrenne nppaiiMoHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

0 Peurenne nppaiiioHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

3 Peurenne nppaiMoHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

34 Penienne nppaiioHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

35 Perrenne uppanoHaNbHBIX YpaBHEHUHN U

HCEPaBCHCTB




36 CBoiicTBa u rpaduk KOpHS N-0il CTENEHN 1

37 CoiicTBa u rpaduk KOpHS N-0il CTETICHN 1
KonTtposnsHas paboTa o teme

o "ApuMeTHUECKUi KOPEHb N—O1 CTETICHHU. |
WppanmonanbHble ypaBHEHUS U
HepaBeHCTBa"

39 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO |
aprymeHra

40 CuHycC, KOCHHYC Y TAHT€HC YHCIOBOTO 1
aprymMeHra

41 ApKCUHYC, apKKOCHUHYC U apKTaHT€HC 1
YHICIIOBOTO apryMeHTa

4 ApKCUHYC, apKKOCHUHYC M apKTaHT'€HC |
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 OIpECICHUE TPUTOHOMETPUYECKHUX 1
(yHKIHI YUCIOBOTrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

44 OIpeeICHUE TPUTOHOMETPUYECKHUX 1
(YHKIHI YUCIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

46 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

49 IIpeoOpa3oBaHre TPUTOHOMETPHUUECKUX |
BBIpAXKCHUMN

50 [IpeobpazoBaHre TPUTOHOMETPHUUECKUX 1

BBIpAXKCHUI




[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

51 . 1
BBIPKCHUH
57 [IpeobpazoBaHre TPUTOHOMETPHIECKUX |
BBIPAKCHUI
53 [IpeobpazoBaHre TPUTOHOMETPUIECKUX |
BBIPAKEHUI
54 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
55 Pemenune TpUroHoMeTpHUUECKUX YpaBHEHHUM 1
56 Pemenune TpuroHoMeTprUUECKUX ypaBHEHHM 1
57 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1
58 Pemrenne TpuroHOMeTpUYECKUX YPABHEHUI 1
59 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
KonTtponbHas padoTa o teme "dopmyisi
60 TPUTOHOMETPUHU. TPUTOHOMETPUUYECKHE 1
ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a4aHUS
61 ocJeaoBaTenbHOCTE. MOHOTOHHEIE 1
[I0CJIEI0BATEIbHOCTH
Apugpmernueckas 1 reoMeTpudecKas
& nporpeccuu. Mcnosp3oBaHue Nporpeccuu |
JUISl peLIeHUs peabHbIX 3a1a4
MPUKIIAJHOTO XapakTepa
beckoHeuHO yObIBaroliast reoMeTpudeckas
63 nporpeccus. Cymma O€CKOHEYHO 1
yOBIBaIOLIEH reOMEeTPUYECKOM MPOrpeccuu
64 dopMyiia CI10KHBIX IIPOLIEHTOB 1
65 dopmyra CI0KHBIX TPOLIEHTOB 1




O0001enue, cucreMaTH3amus 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
67 Wrorosas koHTposibHas paboTa 1
O0001enne, cucreMaTn3amus 3HaHUH 3a
68 KypcC aJireOpbl ¥ HadaJl MATEeMaTH4YE€CKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIJMYECTBO YACOB I1O0 68

[TPOI'PAMME




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero u3yyeHusi ~ oOpa3oBaTeibHbIE
padoThI padoTsbI
pecypcsbl
CreneHsp ¢ pallMOHAIBLHBIM [TOKa3aTeleM 1
2 CBoiicTBa cTeneHU 1
3 [IpeoGpa3oBaHue BhIpaKEHUH, COIEPIKALIUX 1
paloHaIbHbIE CTEIICHH
4 [IpeoGpa3oBaHue BhIpaKEHUH, COIEPIKALIUX 1
paloHaIbHbIE CTEIIEHH
5 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX |
paloHaIbHbIE CTEICHH
6 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1
7 IToka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
9 [TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA 1
10 [loka3aTenbHble ypaBHEHUSI U HEPABEHCTBA 1
1 [TokazarenpHas ¢yHKIIKA, €€ CBOMCTBA U |
rpaduk
KonTtposnpHas padota no teme "CremneHs ¢
12 palrMOHAIBHBIM OKAa3aTEeJIEM. | |
IToxazatenbHast GpyHkuus. [lokasarenbHble
YPaBHEHUS U HEPABEHCTBA"
13 Jlorapugm yucna 1
14 JlecaTUUHBIE U HATypaJibHbIE JOTapUPMBbI 1




[IpeoOpazoBanme BEIpAKEHUH, COACPIKAIUX

15
sorapumMsl

16 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIX
norapumMsl

17 [IpeoOpazoBaHue BRIpaKEHHIA, COACPIKAIIIX
Jorapu(pmsl

18 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIIX
Jorapu(pmsl

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

o1 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

2 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

3 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U
rpaduk

24 Jlorapudmuueckas QyHKIHs, €€ CBOWCTBA U
rpaduk

’s Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

7 Tpuronomerpuyeckue GyHKIHUU, UX
CBO¥CTBa U rpaduku

)% Tpuronomerpuyeckue GyHKIUH, UX

CBO#cTBA U IrpauKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Ipumepbl TPUrOHOMETPUUECKHUX
HEPABEHCTB

31 [Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

0 [Ipumepbl TPUTOHOMETPHUYECKHUX
HEPABEHCTB
KonTponbHas pabota no teme
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHcTBa. Tpuronomerpuyeckre
GbyHKIIUY 1 UX
rpaduxu. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepriBHbie QyHKITIN

35 Meroa MHTEpBAJIOB JUIsl pELICHUS
HEPaBEHCTB

36 Metoa MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

37 [IpousBonanas GyHKIUH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuit 1 GuU3NYECKUN CMBICI
MIPOU3BOJHOMN

40 I'eomerpuueckuit 1 GuU3NIECKU CMBICI
MPOU3BOJHOM

41 [Ipou3BoaHbIE IIeMEHTAPHBIX QYHKLIUH

42 [Ipon3BoaHbIE IIeMEHTAPHBIX (QYHKLIUH




[IpousBoaHAasA CyMMBbI, IPOU3BEICHHS,

43 .
9acTHOTO (DyHKIIMIA

44 [IpousBoiHast CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA

45 [IpousBoiHast CyMMBI, IPOU3BEACHNUS,
Y4acTHOTO (QYHKIIHI
[IpuMeHeHne npon3BOIHOMN K

46 HCCIEeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI
[IpuMeHeHnne npou3BOIHOM K

47 Hccae0BaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpumeneHnre mpou3BOIHOM K

48 rccaeaoBaHuIo (PyHKIIMI HAa MOHOTOHHOCTD
U 3KCTPEMYMBI
[Ipumenenre mpou3BOIHOM K

49 HCCIeI0OBaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBI

50 Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HaueHUs QYHKIIMU HA OTPE3Ke

51 HaxoxaeHne HaubobIIero 1 HANMEHBILIETO
3HaueHUs QYHKIIMU HA OTPE3Ke

50 Haxosxnenne HanOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4YeHus QYHKIIUN Ha OTpe3Ke

53 HaxosxaeHne HanOoJIbIIero ¥ HAaMMEHbBILIETo
3Ha4YeHHUs1 QYHKIIUU Ha OTpe3Ke

54 Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO

3HA4YCHUA (byHKI_II/II/I Ha OTPEC3KEC




Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

53 3Ha4eHUs1 (QYHKIIUN HA OTPE3KE
[IpuMeHeHne npou3BOIHON IS
HAXOKJCHHS HAWITYYIIErO PEUICHUS B

56 MPUKIAIHBIX 3aja4ax, Ui ONpeeIeHUs
CKOPOCTH Tpoliecca, 3aJaHHOTO (GopMyIoit
WM rpapuKOM

57 KonTponbHas pabora no teme
"[IponsBonHas. [IpumeHnenne npon3BogHOM"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3nas. Tabnuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpuueckuii U Gpu3nyecKuit
CMBICJI HHTErpaja

61 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

2 HHTerpain, reoMeTpuuecKuil 1 PU3NUECKUMA
CMBICJI HHTErpaja

63 Beruncnenue uarerpana no gpopmyie
Herorona—JleitOHuna

64 Brruucnenue unrerpana no gopmyie
Herorona—JleitOHMnA

65 Brruucnenue unrerpana no gopmyie
Herorona—1Jleii6Huna

66 Brruncnenue uarerpana no gopmysne
Herorona—1Jleii6Huna

67 Cucrembl TMHENHBIX YpaBHEHUN

68 Cucrembl TMHENHBIX YpaBHEHUN

69 Perienne npukiIagHbIX 3a7a4 ¢ MOMOIIIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUN

70

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cucrembl U COBOKYITHOCTH IICJIBIX,
palMOHANBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUIN U HEPABEHCTB

72

Cucrembl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUH U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LECJbIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUN U HEPABEHCTB

74

CucremMbl U COBOKYITHOCTHU LIETBIX,
palOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

75

Ucnonb3oBanue rpadhukoB GpyHKIMI 1715
pelIeHns ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB GpyHKIMI 1715
pelieHus: ypaBHEHUI U CUCTEM

77

IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX
3aJa4 M 3a/1a4 U3 pasInuyHbIX oOsacTen
HAyKU U peaJlbHOW KU3HU

78

KonTtposneHast pabota no teme "MHTterpan u




ero npuMeHeHus. Cucremsl ypaBHEHUI"

HatypainbHble U 11eble yncia B 3a7a4ax u3

79 .
peaTbHOM JKU3HH

20 HarypanbsHbie u 1ienbie yncia B 3a7a4ax u3
peanbHOM KU3HU

81 HarypanbsHbie u 11en1b1e yrciia B 3a7a4ax u3
peanbHOM )KU3HU

82 [Ipu3Haky JeNMMOCTH LEIBIX YUCE

83 [Ipu3Haky neNMMOCTH LEIBIX YUCEI

84 [Ipu3HaKy NeNMMOCTH HETBIX YUCEI

25 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

26 [ToBTOpEeHME, 0000MIIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

28 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU. YpaBHEHUS

29 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs
3HaHUNA. YpaBHEHUSA

90 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs
3HaHUU. YpaBHEHUs

91 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencrsa

9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencraa

93 [ToBTOpeHue, 06001IeHNE, CHCTeMaTH3aIUs




3HaHui. HepaBeHncrea

[ToBTOpEeHue, 0600IICHNE, CHCTEMAaTU3AIUS

94 . 1
3HaHui. HepaBencraa

95 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3aIUS |
3HaHuN. CrucTeMbl ypaBHEHUI

96 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS |
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS |
3HaHUU. OyHKIMHN

08 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHui. yHKIUK

99 Wrorosas koHTposbHas paboTa 1

100 Hrorosas koHTpoJbHAs paboTa 1
O0o001enue, cucTeMaTH3alusa 3HaHuH 3a

101 Kypc ajreOpbl ¥ HadaJl MaTeMaTHIeCKOTO 1
anamm3a 10-11 knaccoB
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a

102 Kypc aJireOpbl ¥ HayaJl MaTeMaTHIeCKOTO 1
anamm3a 10-11 knaccoB

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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