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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «Anredpa 1 Hauaja MaTEMAaTUYECKOTO aHAIN3a
06azoBoro ypoBHs s oOydarommxcs 10 —11 kimaccoB pa3zpaboraHa Ha OCHOBE
denepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHJAApTa CPEAHETo OOIIeTo
oOpa3oBaHHsi, C Yy4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpEeOOBAHMM, TMPEABABISIEMBIX K
MaTeMaTH4eCcKOMy O0pa30BaHUIO, M Tpagullui poccuiickoro obOpa3oBaHus. Peanuzanus
IporpaMMbl  OOECTICUMBAET OBIAJCHHE KIIOUEBHIMU KOMIIETCHIUSAMHU, COCTaBISIOMINMU
OCHOBY  JJIi  CaMmMOpa3BUTHUS U HEMPEphIBHOTO  00pa3oBaHUs,  LEJIOCTHOCTH
OOMIEKYIBTYPHOTO, JMYHOCTHOTO M MIO3HABATEILHOTO PA3BUTHUS JTUUYHOCTH OOYJAIOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadajga MaTeMaTHYECKOTO aHAM3a» SBJISETCS OJHUM M3 HamOoee
3HAYMMBIX B IPOTPaMMe CTapIIeH IITKOJIBI, TOCKOJIbKY, C OJTHON CTOPOHBI, OH 00eCIIeUYnBaET
WHCTPYMEHTAJIbHYI0 0a3y JUId M3YYCHHsI BCEX €CTCCTBEHHO-HAyYHBIX KYpPCOB, a C JPYrou
CTOpPOHBI, (OPMHUPYET JIOTHUYECKOE M aOCTPAKTHOEC MBIIIJICHUE YYalIUXCs Ha YPOBHE,
HEOOXOJMMOM JUII OCBOCHHMS KypcOB HWH(GOPMATHKH, OOIIECTBO3HAHUS, WCTOPHH,
CJIIOBECHOCTH. B pamkax JaHHOTO Kypca ydalluecs OBJIaJICBAlOT YHHUBEPCAIbHBIM S3BIKOM
COBPEMEHHOMW HayKH, KOTopas (popMyJIHpyeT CBOU JOCTHKEHHUS B MaTeMaTHUECKOU (hopme.

Kypc anreOpsl W Hayajl MaTeMaTH4YeCKOrOo aHaiu3a 3akKiajblBacT OCHOBY JUIA
YCTEITHOTO OBJIaJIeHUs] 3aKoHAMU (U3UKHU, XUMUU, OUOJOTUHM, TMOHUMAHUS OCHOBHBIX
TEHJEHIIMMH HDKOHOMUKH ¢ OOINECTBEHHOW JKM3HU, TIO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBLIX U KOMIIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOIB30BaTh UX B
MOBCETHEBHOM XM3HU. B ToXe Bpems oBiazeHHE aOCTPAKTHBIMH M JIOTUUECKU CTPOTHMU
MaTeMaTHYeCKUMHU KOHCTPYKIMSMU pPa3BUBAET YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTH YTBEP KJICHHUSI, MUCIIOJIH30BAaTh O00OOIICHNE W KOHKPETU3AIMIO,
a0CTparupoBaHWE M AHAIOTHIO, (POPMHPYET KPEaTHBHOE M KPUTHYECKOE MbIILICHHE. B
X0JIe U3yUeHHs aireOphl U Havaja MaTEMaTHYECKOTO aHaju3a B CTApIISH MIKOJIE ydaluecs
MOJIYJalOT HOBBIH OIBIT PEIICHHs] MPUKIAAHBIX 3a7ad, CaMOCTOSATEIBHOTO IOCTPOCHUS
MaTeMaTHYECKUX MOJCIICH peabHBIX CHUTyalluii U MHTSPIPETAIIUN TOJYUYSHHBIX PEIICHHM,
3HAKOMATCS C TpUMEpaMH MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe U B
HCKYCCTBE, C BBIAAIOMIUMHUCS MaTeMaTHICCKIUMHU OTKPBITHAMHU U UX aBTOPaMH.

Kypc o6nagaeT 3HAYUTEIBHBIM  BOCHHUTATEIBHBIM  IOTCHIIMAJIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4eOHBIH MaTepHall, ClIOCOOCTBYIOMMKA (hOPMUPOBAHUIO HAYIHOTO
MHUPOBO33PEHUS, Tak MW 4Yepe3 chneuupuky ydyeOHOM [AesTEeNbHOCTH, TpeOyroleit
CaMOCTOSITEILHOCTH, AaKKYpaTHOCTH, IPOJODKUTEILHON KOHIEGHTPAllUM BHUMAHHS M
OTBETCTBEHHOCTH 32 IMOJYyYCHHBIA PE3yJIbTarT.

B ocHoBe MeTonuku oOydueHus aiareOpe M HavajgaM MaTeMaTHYCCKOTO aHaIM3a JICKHUT
NEATeILHOCTHBIN IPUHITAIT O0y9ICHHUS.

Crpykrypa Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO aHAJIM3a» BKIIOYACT
CIICAYIOIIHE COACPKATCIIbHO-METOANYCCKHUE TUHNN: «Uucaa u BeIYUCICHU», «DyHKIIUN 1



rpadpukn», «YpaBHEHUS M HepaBeHCTBa», «Hauama MaremaTnyeckoro aHaauzay,
«MHOXecTBa U JIOrMKa». Bce 0OCHOBHBIE COAEPKATEIbHO-METOAUYECKUE JIMHUU U3Yy4arOTCs
Ha MPOTSHKEHUHU JIBYX JIET OOyYEHHMsI B CTapIIel IIKOJIe, €CTECTBEHHO JOMOIHASA IPYr Apyra
U TIOCTENIEHHO HAChIAsCh HOBBIMU TeMaMu M pasjaenamu. J(aHHBIA Kypc SBISETCS
MHTEIPAaTUBHBIM,  IOCKOJIBKY  OOBEOUHSAET B  cede  CoJepKaHUE  HECKOJbKHX
MaTeMaTUYeCKUX NUCLMIUIMH: aareOpa, TPUrOHOMETPHUSI, MATEMATUYECKUI aHANIU3, TEOpUs
MHOXXecTB M Jp. Ilo Mepe Toro kak ywamniudecs OBIAJIEBAlOT BCE OoJjiee MIMPOKUM
MaTeMaTUYeCKUM anmnapaToM, y HUX MOCIIEI0BAaTENbHO (POPMUPYETCSI U COBEPILICHCTBYETCS
YMEHHE CTPOUTh MATEMATUYECKYI0 MOJEIb pEalbHOW CHUTyallud, NPUMEHATH 3HAHMS,
MOJIyYeHHbIE B Kypce «Anredpa ¥ Hayala MaTEMaTHYECKOTO aHajiu3a», IS PeIICHHS
CaMOCTOSITEIILHO chOopMyITUpPOBaHHON MaTeMaTUYECKOM 3aJlaui, a 3aTeM
MHTEPIPETUPOBATH MOJTYyYEHHBIN pe3ysbTarT.

CopepxarenbHo-MeToAMYECKass JiMHUA «Yucna ¥ BBIYMCICHHS»  3aBEpIIAeT
(¢opMHUpOBaHUE HABBIKOB MCIIOJIb30BAHUS JIEUCTBUTENBHBIX YUCEN, KOTOpOE ObLIO HaYaTo B
OCHOBHOM 1mikojie. B crapmieil mikosne ocoboe BHUMaHuEe yaenseTcss (OpMUPOBAHUIO
NPOYHBIX BBIYUCIMUTEIbHBIX HABBIKOB, BKJIIOYAIONIUX B ce0sl MCIOJB30BaHUE Pa3IUYHBIX
dopM 3amucu JAEUCTBUTENBHOIO YMCIA, YMEHUE PAlMOHAIBHO BBIMOJHATH JEUCTBUS C
HUMH, JleJaTh MPUKUIKY, OLEHUBATh pe3ynbrar. OOydarouuecs MOTy4alOT HABBIKH
NPUOIMKEHHBIX BBIYUCICHUM, BBIMOJHECHHUS JACHCTBUM C YHMCIIaMH, 3alHCaHHBIMU B
CTaHAapTHOUW (opmMe, UCTIOIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLEHWBAHUS YHCIOBBIX
BBIPAKECHUM.

Jluaus «YpaBHEHUSI 1 HEPABEHCTBA» PeaIU3yeTCsl Ha MPOTSXKEHUH BCEro OOY4YEeHHS B
CTaplleil IIKOoJIe, MOCKOJbKY B KaXXIOM pa3lielie MpOorpaMMbl MPEIyCMOTPEHO pEUIEHUE
COOTBETCTBYIOIIMX 3anad. OOydaroniecsi OBIaJ€BAIOT PA3IMYHBIMU METOJIAMU PEIICHUS
HENbIX, pPAHOHAJIBHBIX, HPPAIMOHATIBHBIX, TOKA3aTEIbHBIX, JOTapUPMUUYECKUX H
TPUTOHOMETPUYECKUX YPAaBHEHUM, HEPAaBEHCTB U UX cHUcTeM. llomyyeHHble yMeHHUS
UCTIONIB3YIOTCSI TIPU  HMCCIENOBAaHMU (DPYHKIUN C TIOMOIIBIO TPOU3BOJHOM, pPEIICHUH
NPUKJIAHBIX 3a/7a4 W 3aJa4 Ha HaxOXXJIEHUE HauOOJbIIMX W HAMMEHBIINX 3HAUYCHUM
dbyakuuu. [laHHas comepxkaTenbHas JUHUS BKJIOYaeT B cebs Takke (GopMupoBaHue
YMEHUH BBIMONHATH pacy€Thl 1o (opmyiiaM, TpeoOpa3oBaHUsS IENbIX, PallMOHATBHBIX,
HPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, & TAKKE BBIPAKEHUM, COJIEpKAILLIUX
cTenieHW ¥ JorapudMbl. brarogaps u3ydyeHHI0 anreOpandeckoro Marepuana MPOUCXOAUT
JajdbHEWIIee pa3BUTUE aAJTOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHHS y4allUXcs,
(GOpMUPYIOTCS HABBIKUA JEAYKTHBHBIX PACCYXICHHI, pabOThl C CUMBOJBHBIMHU (hOpMaAMH,
IIPEICTABIICHUS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEM B BHUJE PABEHCTB U HEPABEHCTB.
Anrebpa mpemnaraet S(OQEKTUBHBIE HWHCTPYMEHTBI MJIsi PEIIEHUS TNPAKTHYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ]a4, HArJSHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU Kak SI3bIKa
HayKH.

ConepxatenbHo-MeToanueckas JuHusl «ODyHKIUU U rpadUKu» TECHO MEPErieTaeTCs
C IPYTUMH JIMHUAMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIE 3aJa€T IMOCJIEeI0BATEIbHOCTD
uM3yueHusi martepuana. V3ydyeHue CTENeHHOW, MOKa3aTelabHOM, JorapupMHUUecKod U



TPUTOHOMETPUUYECKUX (YHKIHMMI, UX CBOMCTB U I'paUKOB, UCIOJBb30BaHUE ()YHKIUHU ISt
pelIeHMs 3a/1ay U3 JIPYruX Y4eOHBIX MPEIMETOB M PEAIbHOM U3HU TECHO CBSI3aHO KaK C
MaTeMaTUYeCKUM aHaju30M, TaK U C PEHICHHUEM YpaBHEHUW U HepaBeHCTB. [lpu sToMm
OoJnpIIOE BHHUMAaHHE YyAeIseTcss (OPMHPOBAHUIO YMEHHUs BbIpaXxaTb (QopMyrnamu
3aBUCUMOCTH MEX]y pPa3IM4YHbIMU BEIMYMHAMM, HCCIEIOBATh IMOJYYCHHbIE (QYHKIUH,
CTpouTh UX rpaduku. Marepuan 3TOH coiep)KaTeabHOM JMHMM HAlENeH Ha pa3BUTHE
YMEHUW M HaBBIKOB, TMO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTU MEXAY BEJIMYMHAMU B
pasnuuHON QopMe: aHaIUTUYECKOM, Tpaduyeckoi U cloBecHOM. FEro wuzyuenue
CIIOCOOCTBYET Pa3BUTHIO JITOPUTMHUYECKOTO MBIIIIEHHUS, CIIOCOOHOCTH K OOOOILIEHUIO U
KOHKPETHU3alMH, UCTIOIb30BaHUIO AaHAJIOT .

CopnepxxarenbHast nuHus «Hawama  maremaTuyeckoro aHaiau3a»  MO3BOJISET
CYLIECTBEHHO pacUIMpUTh KPyr KaK MaTeMaTU4YeCKUX, TaK U TMPUKIATHBIX 3ajad,
JOCTYIHBIX 00YyYarolIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBAaTh U CTPOUTH
rpaduku QPyHKIUA, OMPEACNISITh UX HAUOOJBIINE W HAaUMEHBIIUE 3HAYCHUsSI, BBIUUCIATH
wiomaau ¢uryp u oObEMBI Tel, HAXOAUTh CKOPOCTU M YCKOpEHHs mpoueccoB. [lanHas
coliepKaTesibHas JIMHUSL OTKPBHIBAET HOBBIE BO3MOXKHOCTH TOCTPOCHHS MaTEMaTHYECKUX
MoOJIeNIel peasIbHbIX CUTYallud, HAaXOXKIACHUSI HAWTY4IIero PelleHUus B MPUKIAIHBIX, B TOM
YHClie COLMAIbHO-PKOHOMUYECKUX, 3a/ladyax. 3HaKOMCTBO C OCHOBAaMHM MaTeMaTHYECKOTrO
aHaiM3a COCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIIEHUS, (DOPMUPOBAHUIO YMEHUU Paclo3HABATh IMPOSIBICHUS 3aKOHOB MATEMATHKHU B
HayKe, TEXHUKE W HcKyccTBe. OOywaromuecs y3HAIOT O BBIJAIOIIUXCS pe3yJjbTaTax,
NOJIYYEHHBIX B XOJI€ PA3BUTUSI MATEMATUKH KaK HAyKH, U UX aBTOpax.

ConepxaTtenbHO-MeTONNYECKAasds JUHUS «MHOXECTBAa M JIOTHKa» B OCHOBHOM
NOCBSILIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. TE€OpEeTHKO-MHOXECTBEHHBIE IPEACTABICHHUS
POHU3BIBAIOT BECh KYPC MIKOJIBHOM MaTEeMAaTHKHU U MIPeAiaraloT Hanbojiee YHUBEPCAIbHBIN
A3BIK, OOBENMHSIONIMI BCE pa3fesibl MAaTEeMATHUKU U €€ TMPUIIOKEHUM, OHU CBS3BIBAIOT
pa3Hble MaTeMaTUYECKHE JHUCHUIUIMHBI B eauHoe uenoe. IloatoMy BaxHO AaTh
BO3MOKHOCTb IIKOJIbHUKY IOHUMAaTh TEOPETHUKO-MHOXECTBEHHBIN S3BIK COBPEMEHHOM
MaTE€MATHKU U UCTIOJIb30BaTh €ro JJIs1 BBIPAKEHHSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hauajga MaTeMaTHYECKOTO AaHAIHM3a» IMPUCYTCTBYIOT TaKXKe
OCHOBBI MaT€MaTHYECKOT'0 MOJEIMPOBAHUS, KOTOPbIC MPU3BaHBI C(HOPMUPOBATH HABBIKH
IIOCTPOEHUSI MOJICJIEN PEallbHBbIX CUTYallud, MCCIEAOBAHUS 3THUX MOJEIECH C MOMOIIBIO
anmapara anreOppl W MaTEeMaTHYEeCKOTO aHalu3a W HWHTEPHpeTalid TOJTYYCHHBIX
pe3ynbpTaToB. Takue 3aaHus BIUIETEHbl B KaXIbIA M3 Pa3feioB HNPOrpamMMBbl, MOCKOJIBbKY
BECh MaTepHall Kypca IIMPOKO HCMOJB3YeTCs sl pPElIeHUs] MPUKIAAHBIX 3an1ad. [lpu
pEIICHUH pealbHBIX MPAKTHUYECKUX 3a/]a4 ydYalluecs pa3BUBAIOT HAOIIOMATETLHOCTD,
YMEHUE HAXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCSA, WCIOJIB30BAaTh aAHAJOTHIO,
00001aTh ¥ KOHKPETU3UPOBaTh Tpodsiemy. [lesTeapbHOCTh IO (OPMHPOBAHUIO HABBHIKOB
pelIeHs] NPUKIAIHBIX 3aJad OpraHU3yeTcsl B IMPOLECCe HU3Y4YEHHs BCEX TEM Kypca
«Aunrebpa u Hayaia MaTEMaTUYECKOT O aHAIU3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM mlaHe Ha M3y4eHHME Kypca anreOpbl U Hayal MAaTEMaTUYECKOro aHaiu3a Ha
0a30BOM ypoBHE OTBOJUTCA 2 yaca B Henento B 10 knacce u 3 yaca B Heaento B 11 knacce,
BCETO 3a JiBa rojia 00y4yenus — 170 yacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MEepUOoAMYEcKHe  JpoOu. ApudmeTHyeckue  onepauud ¢
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuud ¢ JAEHCTBUTENbHBIMU uHciaMu. [IpuOnmxEHHbIE
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHCEN JJISl PEUICHUS NPAKTUYECKUX 3aJad U NPEACTaBICHUS
JIAHHBIX.

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

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenbix v 1poOHO-palIMOHATBHBIX YPABHEHUI 1 HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

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

DOyHKUNH U TPaPUKH

Oynkmus, cnocoObl 3amanus (yakuuu. [paduk  GyHkum. BzammaO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas u reomeTpuueckas nporpeccuu. beckoneuno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHue BEIPAXKEHUI, COACPKAITUX JOTapUBMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 3a/lady C MOMOUIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyHkiuu. [IpoMexyTkum  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



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

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHajamn3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumMeHeHue mMpou3BOAHON K UCCiIeN0BaHHUIO (YHKIMA HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyIoi uiK rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOTO mnpeaMera «MaremaTukay JTOJDKHO OOECreunBaTh
JOCTH)KEHUE Ha YpPOBHE CpeAaHero oOmero oOpa3oBaHUsl CIEAYIOIMINX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMSI TPOTpaMMbl Y4eOHOTO TpeameTa
«MaremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIUTaHUE:

c(hOPMUPOBAHHOCTHIO TPAXKJIAHCKOW TO3UIMU  OOydarolierocs Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIeCTBa, MPE/ICTaBICHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUSA PA3TUYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TpaKJaHCKOTro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.),
YMEHUEM B3aUMO/ICHCTBOBATh C COIUAILHBIMA MHCTUTYTaMH B COOTBETCTBUHM C
X QYHKIHMSIMU U Ha3HAYCHUEM.

[TaTpuoTnyeckoe BoCIUTaHUE:

c(OPMHUPOBAHHOCTBIO ~ POCCUHCKONW  TPaXXTAHCKOM  MJIEHTUYHOCTH,
YBaYKEHHUS K MPOIIOMY M HACTOSILEMY POCCUUCKON MAaTeMaTUKH, IEHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHUSM POCCHUIUCKMX MAaTEMAaTHKOB M POCCUICKOU
MAaTE€MAaTHYECKON IIKOJIbI, K KCIOJIb30BAHHIO 3THX JOCTHXKEHUH B JIPYTHX
HayKaX, TEXHOJOTUIX, chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS

OCO3HaHUEM TTYXOBHBIX IEHHOCTEH POCCUHCKOTO HApOJ1a;
c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TOBEICHHS,
CBA3aHHOIO C [MPAaKTHYECKUM T[PUMEHEHUEM JOCTH)KEHUH HAyKhd U
NEATENIbHOCThIO YYEHOI0; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOEHHUE
YCTOMYHBOTO OyAyIIEro.

DCTeTUYEeCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHUEM K MUY, BKIIIOYasi 3CTETUKY MAaTEeMaTHYECKHUX

3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad, peLIeHUH, pacCyXIeHUM;
BOCIPUMMYHUBOCTBI0 K MAaTE€MAaTHYECKUM AaCIleKTaM  pa3jM4yHbIX BHUJIOB
HCKYCCTBa.

Pu3n4YecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS TPHUMEHITh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3J0poBOro u 0Oe30omacHOro ooOpa3a KU3HH, OTBETCTBEHHOIO
OTHOIIEHUSI K CBOEMY 3JIOPOBBIO (3I0pOBOE NHUTaHUE, COaTaHCUPOBAHHBIN
PEXKUM 3aHATUM U OT/IbIXA, peryJsipHas pu3nuecKas akTUBHOCTh); (PU3UYECKOTO



COBEPIIECHCTBOBAHMUS, npu 3AHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEATEIBHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYY, OCO3HAHUEM IIEHHOCTH TPYIOJIO0US; UHTEPECOM K
paznuuHbIM  cPepaMm  NpodecCHOHANBHOM  ESTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKON U €€ MPUIOKEHUSMHU, YMEHHEM COBEPILATh OCO3HAHHBINA BBIOOD
Oynymieit npodeccun U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHbI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTH4eckoMy OOpa3OBaHHUIO H
caM000pa30BaHUI0 HAa MPOTSKEHUU BCEH >KM3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAIIPaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COIIMAIbHO-DKOHOMUYECKUX  IPOLECCOB HAa COCTOSHUE NPUPOJHOM U
COLIMAJIBHOM CpeJibl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa H3KOJIOTHUYECKHX
npo0OsieM; OpHEHTaluMeld Ha TMpPUMEHEHHWE MAaTEeMaTUYeCKUX 3HAHMM A
pelIeHus 3a/1a4 B 00JIACTU OKPY’KAIOIIEH Cpelibl, TNIAHUPOBAHMS MOCTYIKOB U
OLIEHKH MX BO3MOKHBIX MOCHEACTBUAN ISl OKPYKAIOLIEH CPEbI.

IleHHOCTH HaYYHOTO ITO3HAHUA:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHU, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO DAa3BUTUS HAayKM U OOIIECTBEHHOW NPAaKTHUKH,
INOHUMaHUEM MaTeMAaTUYECKOM HaYKH KaK C(epbl 4eJIOBEUECKOM NeATeIbHOCTH,
JTAIoOB €€ pa3sBUTHUS U 3HAYMMOCTH Ul PA3BUTHs LIMBUIIM3ALUU; OBJIAJCHUEM
A3BIKOM MATEMAaTUKU U MAaTeMaTH4YECKON KYyJbTYpPOH KaK CPEIACTBOM IIO3HAHUSA
MHUpa; TOTOBHOCTBIO OCYUIECTBIATH IPOEKTHYK0 M  HCCIEI0BATEIbCKYIO
NEeATEIIbHOCTh HHIUBUAYAIBHO U B TPYILIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMBbl y4eOHOTO TIpeaMeTa
«MaremaTtuka XapaKTePU3YIOTCS OBJIQJICHUEM YHUBEPCAITbHBIMH
NO3HABAMEIbHBIMU  OCLICMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
O0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YIAMUSHbIMU OeUCNEUSIMUL.

1)  Vuusepcanvhvie no3nasamenvHvle Oelicmeus, o0becneyusarom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 0OVUAOwWUxcs (oceoeHue
Memo008  NO3HAHUSL  OKDYJCarnuje2o  Mupa, NpUMeHeHUue  J0SUYEeCKUX,
ucce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

bazoBble lorudeckue 1enCTBUS:

e BBISIBIATH u XapaKTEePU30BaTh CYIIECTBCHHBIC MIPU3HAKH

MaTeMaTHYCCKUX OOBEKTOB, MMOHSATHH, OTHOIICHUN MEXIY IMOHATHSIMU,



(dbopMynrpoBaTh OTpeIEICHHUS NOHSTUH; yCTaHaBIMBATh
CYILIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS JI1 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOIUMOI0 aHAIIN3A;

BOCHPUHHMMATh, (OpPMYyIHpPOBaTE M MPEOOpPa3OBBIBATH CYXKACHHUS:
yTBEPJUTEIbHbIE U OTPUILIATENIbHbIE, €IUHUYHbIE, YACTHbIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISATh  MAaTEeMaTHYECKUE  3aKOHOMEpPHOCTH, B3aUMOCBSI3M U
OpOTUBOpeUHst B (pakTax, JAaHHBIX, HAOIIOACHHUSIX M YTBEPKICHUSX;
npenjaratb ~ KpUTEPUM  JUIsl  BBISBJICGHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€TYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
OPOBOAUTH  CAMOCTOSITEIBHO  JOKa3aTeNbCTBA  MaTEMaTHYECKUX
yTBEpXKACHUW  (TIpssMble W OT  MPOTHUBHOTO),  BHICTPAUBATh
aprymeHTaIuIo, PUBOJIUTH IpUMEPhI u KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BbIOMpATh Croco0 pelleHus y4eOHOM 3a7auM (CpaBHUBATH HECKOJBKO
BApMaHTOB pEIlIeHUs, BHIOUpaATh Hauboyee MOAXONAIUNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIAECICHHBIX KDUTEPHUEB).

bazoBrie HCCIICOOBATCIBCKUC I[GﬁCTBPISII

UCTIONh30BaTh  BOMPOCHl  KAaK  HCCIIENOBATENbCKUNA  HMHCTPYMEHT
NO3HAaHUS, (HOPMYIMPOBATH BOMPOCH], (PUKCHPYIOIIHE TPOTUBOPEUHE,
npobJieMy, yCTaHABIIMBATh KICKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIINIO, MHECHUE;

NPOBOJIUTH  CaMOCTOSITEIBHO  CIUTAHUPOBAHHBIH  AKCIICPHMEHT,
UCCIICJIOBAHUE 110 YCTAaHOBJEHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
o0OBeKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

caMoCTOATeNbHO  (popmynupoBaTh 000OIIEHUS W BBIBOABI  TIO
pe3ysibTaTaM MPOBEAEHHOTO HAOJIONCHUS, UCCIEIOBAHUS, OIEHUBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YIHTATOB, BEIBOJAOB M 0000IIECHUH;
IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmanueii:

BBISBIIATH JeUIINTH HHPOPMAIIMH, TAHHBIX, HEOOXOAMMBIX JJI OTBETA
Ha BONPOC U ISl PEUICHHUS 3a/1a4H;

BBIOMpaTh MH(OpPMALMIO U3 HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
AHAJIN3UPOBATS, CHUCTEMAaTU3UPOBATH " MHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTaBICHUS;



e CTPYKTYpUPOBaTh HH(POPMAIIUIO, TMPEACTABIATH €€ B Pa3IMYHBIX
dbopMax, WILTIOCTPUPOBATH TPadUICCKU;

e OIICHWBATH  HANEKHOCTh  MHPOpPMANMM  TI0O  CAMOCTOSITEIHHO
c(hOpMYITMPOBAHHBIM KPUTEPHUSIM.

2) Vnueepcanvnvle KOMMYHUKamue@Hble Oelicmeus, 00ecnequsaom

chopMupo8aHHOCMb COYUANLHBIX HABLIKOE 00YUaAIOUJUXCAL.

Ob61enue:

e BOCHpPUHUMAThL H (DOPMYTUPOBATH CYXICHUS B COOTBETCTBHHU C
YCIOBUSMH W IIEJISIMH OOIICHHS; SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHHUS B YCTHBIX M TIMCBMCHHBIX TEKCTax, JaBaTh
MOSICHCHHS TI0 XOAY PEIICHHUs 3aJ1auyd, KOMMCHTHPOBAThH TOJyYCHHBIN
pe3yJIbTaT;

e B XOJ¢ OOCYXJICHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOu
TEMBI, TTPOOJIEMBI, pelIaeMOi 3a/1auu, BhICKa3bIBaTh MJICH, HAIICIICHHBIC
Ha TOWCK PECIICHHS; COMOCTABJIATh CBOM CYXJICHHUS C CYXICHUAMHU
JIPYTHX YYaCTHUKOB JIMAJIoTa, OOHApY)XKMBATh Pa3IMYUEe WU CXOJICTBO
NO3UIMH; B KOppeKTHOW ¢opme (HOpMYyIHpPOBATh pPa3HOTIIACHS, CBOU
BO3paKCHHUS;

e TMPEACTABIATH  pE3YyJbTaThl  pEIICHHS  3aJayd, OSKCIEPUMEHTA,
UCCJIEIOBAaHUsA, TPOEKTa; CaMOCTOSATENIIbHO  BBIOUpATH  (opMmar
BBICTYIIJIEHUSI € Y4Y€TOM 3a7a4 TMpe3eHTallud U O0COOEHHOCTEH
ayJIMTOPUH.

CoTpyHUYECTBO:

e IMOHMMATh M  UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOH W
UHAVBUAYaTbHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/lay; MPUHUMATh
IeJb  COBMECTHOM  NIEATETBbHOCTH, IUIAHUPOBATH  OpPraHU3aINIO
COBMECTHOM pPabOThI, pacmlpeneisTh BHABI padOT, JOTOBAPHBATHCS,
o0CyXaaTh TMPOIECC H pe3yabrar paboThl; 00001aTh MHCHUS
HECKOJIBbKHUX JIOJICH;

e YYaCTBOBATh B TPYMIOBHIX (opmax paboTel (0OCYKIaeHus, OOMEH
MHEHUH, «MO3TOBBIE IITYPMbl» W WHBIC); BBIMOJIHATH CBOKO 4YacTh
paboThl ¥ KOOPAWHUPOBATH CBOM JCHCTBUS C JPYTUMH WICHAMH
KOMAaH/IbI;, OIEHUBATh KaueCTBO CBOETO BKJIaJga B OOMIMH MPOAYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yHYACTHUKAMH B3aUMOJICHCTBUS.

3)  Vuuseepcanvhvie  pezyniamuenvle  Oeticméusi,  0Oecnewusaiom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanmsi:

COCTaBIIATh IUIAH, AQITOPUTM pEUICHUS 3a/Jadd, BBIOWpPATh CIIOCOO

pEelIeHHs] ¢ YY€TOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOWU
uH(pOpMaIH.

CaMOKOHTpOIIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HaHUs
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTENBHBIX  IPOLECCOB, UX
pe3yabTaTOB; BIALETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3ysibTaTa peLIeHUs. MaTEMAaTUYECKOHN 3a/1a4H;

e INPEABUIETb TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTb IIPU PELICHUU
3a7la4d, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENICTB, ~ JIAHHBIX,  HAWJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE pe3yibTaTa LEIU U YCIOBUSM, OOBSCHATH
IIPUYUHBI TOCTHKEHUS WU HEJOCTUKEHHUS PE3yJIbTATOB JI€ATEIIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenue ydeOHOro Kkypca «Anrebpa W Hayajga MaTeMaTUYECKOTO
aHanM3a» Ha ypOBHE cpelHero oOmero oOpa3oBaHUs AOHKHO OOecreyrBaTh
JTOCTHXKEHHUE CIEAYIOIIUX MPEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KITIACC

Yucja 1 BLIYUCJIEHUS

OnepupoBaTh NOHATHUSAMH: PAIMOHATPHOE W JEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS | JIECATUYIHAS TPOOb, MPOIEHTHI.

BeimonuaTe  apudmernyeckue — omepamuud ¢ PalMOHAIBHBIMH U
JNEHCTBUTEIbHBIMU YUCIIAMH.

BeimonuaTe  npuOIMmKEHHBIE  BBIYHCICHHUS,  UCIIONB3YysA  IIpaBUiIa
OKPYTJICHUS, JIeJIaTh MPUKUAKY U OIICHKY Pe3yIbTaTa BBIUYNCICHHM.

OnepupoBaTh MOHSATHUSIMH: CTEIICHb C IIEJBIM TOKa3aTelIeM; CTaHAapTHAs
dbopma 3amucH JIEHCTBUTEIBLHOTO YHCIIA, KOPEHb HATypajIbHON CTCIICHHU;
HCIIOIb30BaTh TOAXOAAIYI0 (OpPMYy 3allMCH JCHUCTBUTEIBHBIX YHCET IS
peIeHns MPaKTHICCKUX 32129 U MPEICTABIICHUS JaHHBIX.

OnepypoBaTh TOHATHUSAMH: CHHYC, KOCHHYC W TaHTCHC IPOU3BOJBHOTO
yIila; HWCIOJb30BaTh 3alHMCh TNPOU3BOJIBHOTO yria dYepe3 oOpaTHBIC
TPUTOHOMETpHUYECKUE (HYHKITUH.

YpaBHeHUA ¥ HEPpaBEeHCTBA



OnepupoBaTh MOHATHUIMU: TOXKIAECTBO, YPAaBHEHUE, HEPABEHCTBO; LEJOE,
palroOHAaIBHOE, MUPPALMOHAIIBHOE YpaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPHUUYECKOE YPABHEHUE;

BrinosiHATh npeodpa3oBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUHN U pellaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoinoniHATh npeoOpa3oBaHusl LEIbIX, PALIMOHATBHBIX U UPPALMOHATIBHBIX
BBIDQ)KEHU M  pElIaTb OCHOBHBIE THUNBl ILENBIX, pPALUOHAIBHBIX H
UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATP ypaBHEHHMSI M HEPABEHCTBA I PELICHHUS MAaTEMATHYECKUX
3a/lay ¥ 3aJa4 U3 Pa3IMuHbIX 00J1acTel HAYKU U PEeabHOM JKU3HHU.

MopenupoBath peajbHble CHTyalldd Ha S3bIKE alreOpbl, COCTaBIATH
BBIDA)KCHUS, YPABHEHUS, HEPABEHCTBA [0 YCJIOBUIO 3aJauM, HCCIENOBATh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM armapara ajnreopsl.

DYyHKIUH U TPaPUKHU

OnepupoBaTh TNOHATUSMU: (YHKIMS, CMOCOObl 3anaHus (QYHKIHH,
00JacTh OMpeNeNICHUs! U MHOKECTBO 3HAau€HUU (QyHKUWHU, rpaduk (yHKIIHUH,
B3aUMHO 0OpaTHbIe ()YHKITUH.

OneprpoBaTh MOHATUSAMHU: UYETHOCTb M HEYETHOCTh (QYHKIUH, HYJIU
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBaThk rpaduku GyHKIUHN 1715 pELIeHHs ypaBHEHUH.

Crpouts u uuTaTh rpauKu JUHEHMHONM (YHKUMH, KBaJApaTUYHOMN
(YHKIMH, CTENEHHON (YHKIMU C LEIbIM IIOKa3aTeleM.

Hcnonp3zoBaTh rpapuku GYHKOUE 11 HMCCIEAOBAaHUS TPOIECCOB U
3aBHCHMOCTEH MpH pELIeHUH 3a/1a4 U3 APYTUX YUEOHBbIX IPEIMETOB U peallbHON
’KU3HU; BBIpAXXaTh (HOPMYIaMH 3aBUCUMOCTH MEX/ly BETUUMHAMU.

Hayasa maTeMaTH4eCKOIo aHAJIN3a

OmneprpoBaTh MOHATUSAMHU: IIOCIEIOBATEIBHOCTh, apupMeTHUECKas U
reOMETPUYECKas POIPECCUM.

OmneprpoBaTh MOHATUSAMHU: OECKOHEYHO YOBIBalOIlas TeoMeTpuuecKas
nporpeccusi, cyMmma 0€CKOHEYHO yOBIBaroOIIe reOMETPHUUECKO TPOrpeccui.

3agaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MOCIENOBATEIBHOCTEM M NPOTrPEeCcCU  AJIs
peleHns pealbHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil ONKMCaHUs
peanbHbIX IMPOLIECCOB U SIBJICHUM, NMPU PEUICHUU 3a7a4 U3 APYTUX YUEOHBIX
IIPEAMETOB.



OnepupoBaTh  NOHATHSMHU:  OINpEJEICHHE, TEOpeMa,  CIEICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: HATypajbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
MPU3HAKA JEIUMOCTH ILENBIX YHCEN, pPa3J0KEHUE YHCIAa Ha IPOCTHIE
MHOKUTEJIH ISl PEIICHUs 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHDb C PAIIMOHATIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh NOHATUAMU: JIOTapu(pM YKCIIa, TECATUUHbIE U HATypaJIbHbIE
Jorapugmsl.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpuMeHsTHL CBOMCTBA CTEMEHW JJIA TMPeoOpa3oBaHUS  BBIPAKEHHUI;
ONEpPUPOBATH MOHSATUSIMU: MOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BrinonHsaTe npeoOpa3zoBaHMsl BBIPAKCHHH, COJEPIKAIIUX JIOTapUPMBL;
ONEepUPOBATh TOHATHUSAMU: JOrapuMUUECKOEe YpaBHEHUE U HEPaBEHCTBO;
peniaTb OCHOBHBIE THUIIBI JIOTApU(PMHUUECKUX YpaBHEHUN U HEPABEHCTB.

Haxonuts pemienus npocTennx TpPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHENHBIX YPABHEHUN U €€ pEIICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUWU [JIs PELICHUS NPAKTUYECKUX
3a7a4.

Haxomute  pemieHus  NpOCTEHIINX  CUCTEM WU COBOKYITHOCTEM
pPalMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

MopenupoBath peajbHbIE CHTyalldd Ha S3bIKE alreOpbl, COCTaBISATH
BBIDAXXCHHMS, YPaBHEHUs, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBUIO 3a]a4H,
MCCJIeI0BATh MOCTPOEHHBIE MOJIEIH C UCIIOIh30BAHUEM alllapaTa aireOpsl.

DOyHKUNH U TPaPUKH

OnepupoBaTh TOHATHAMHU: TepHoAUYEecKass (YHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH OJKCTpeMyMmMa (YHKIMH, HauOoyblIee W
HaWMEHbIIIee 3HAa4YeHUs (YHKIMM Ha TPOMEXKYTKE;, HCIOIb30BATh WX IS
UCCie0BaHus (PYHKITNH, 3aJJaHHOU rpaduKoM.

OmnepupoBaTh NOHATHIMU: TpadUKH MOKA3ATEIBHOM, JOTapuMUIECKON 1
TPUTOHOMETPUYECKUX (YHKINN; U300pakaTh UX HA KOOPAMHATHOU TJIOCKOCTH
Y HCTOJIB30BaTh JJIsl PEIICHUSI YPABHEHU U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JTUHEHWHBIX
YPaBHEHUW M UCIIOIB30BaTh UX JJISI PEUICHUS] CUCTEMBbI JIMHEWHBIX YPABHEHUM.



UcnonwzoBate rpaduku GyHKIUNA s UCCIEIOBAaHUS TIPOLIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUILIHH.

Havana maTeMaTH4ecKOro aHajiu3a

OnepupoBaTh TMOHATHSAMHU: HENpepbIBHAS  (QYHKIUS; MPOU3BOJIHAS
(YHKIMU; UCTIOJIB30BATh FT€OMETPUUYECKUNA U (PU3HUECKHUIN CMBICI MPOU3BOAHON
JUTSL pelIeHus 3aa4.

HaxomuTe  mpou3BOJHBIE  3J€MEHTapHbIX  (QYHKLUMHA,  BBIYUCIATH
POU3BOJIHBIE CYMMBbI, TPOU3BEACHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh  NPOM3BOJAHYIO Ui HCCIAEAOBaHUS  (PYHKIMU  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHATh pPE3yJbTaThl MCCIECIOBAaHUS K
NOCTPOCHHIO TpaHKOB.

Hcnonb3oBaTh MPOU3BOIHYIO IS HAXOXKACHHUS HAWIYYILIEro peuieHUs B
NPUKIAIHBIX, B TOM YHCIIE COIIMAIbHO-D)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSMU: TEPBOOOpa3Has W MHTErpai; IOHUMATh
reoMeTpUYeCcKuil U GU3NUECKUN CMBICI HHTErpaa.



MoypouHbii nnaH 24/25. Anre6pa u Hayana
Maremartuyeckoro aHanu3sa-10 (34/Hen)

Kon.
yacos

Aara

nposegeHua

HasBanue pa3snena u Temsl

Mo
nnavy

Mo
dakry

MHozkecTBa PAlHOHAIBHBIX H 1eHCTBHTEIbHbIX YHCEJI.
PaunonanbHbIe YPAaBHEHHS H HEpPaBeHCTBA

14

MruoxecTBa 1 ux anementsl. Crioco6sl 3a1aHus
MHOKecTBa. Orepaluu Hajl MHOXECTBAMH: TIepeceyeHue,
obbenuHenue, pasHocTs. M3o6paxkenne onepauuii Haz
MHOECTBaMH C IIOMOILBIO qrarpaMM Diiepa — BenHa.
Onpenenenye, Teopema, ClieICTBHE, JOKA3aTENECTBO

02.09

Lenbie yncna. OGBIKHOBEHHBIE H AeCATHYHbBIE IPOGH,
GeckoHeunble neproaudeckue Apobu. JleiicTBrs ¢
PauMOHANBHBIMH YKCIaMH. JIeHCTBUS C pallMOHAIBHBIMH
YHCIaMH

04.09

IIpumenenue npoGeii 1 NpOLEHTOB 11 peleHus
NIPUMKJIQJHBIX 3a/1a4

05.09

JelcTBuTeNnbHBIE YKcna. PanioHaNbHbIE U
HppalMOHalIbHbIe Yyhcia. CpaBHEHHE EHCTBUTENBHBIX
4qHCcell

09.09.

Monyns neficTBuTensHOrO YKcna U ero cBONCTRA.
ApuMeTHYECKHE OTIepalluy C NeHCTBUTENBHBIMH YHCIAMH

11.09

[IpuGnnx&éHuble BRIYHCIEHNS, IPABHIIa OKPYIJIEHHUS,
IIPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYHCIIEH A

12.09.

ToxaecTBa U ToxXIeCTBEHHBIE npeoOpa3oBaHus

18.09

PaBHOCHIIbHBIE ypaBHEHUS U YpaBHEHHUSA-CIIEACTBUS

19.09

PaBHOCHIBHEBIE HEpaBCHCTBa

23.09

10

Mertons! petenys nemnsx u JPOGHO-palHOHATBEHBIX
YPaBHEHUH

25.09.

11

Pemrenne 3a1a4 ¢ moMoIsio nensx u JIpobHO-
PalMOHAIILHBIX YPaBHEHHM

26.09

12

MCTO,II HHTEPBAJIOB. PaBHOCHIBHEIE HEpaBEHCTBa

30.09

13

Metonb! perenus nebx u JIpOOHO-palHOHATBHBIX
HEPaBEHCTB

02.10

14

Kontposnehas pa6ora Ne 1 o Teme "MHosxecTpa
PalMHOHAJIBHBIX U IEUCTBUTEINIBHBIX YHCel. ParmoHaisHbie
YPaBHEHHsI U HepaBeHCTBA"

03.10

MHozecTBa pauHOHANBLHBIX H AeHCTBHTEIbHBIX YHCE..
Paunonanbubie ypapuenus u nepasencrpa

14

15

MHoxecTBa 1 Hx snemenTsl. Crioco6b! 3a1aHms
MHOXecTBa. Oriepaliiy Ha/l MHOXKECTBAMH: IepeceyeHHUe,
obbeaunenue, pastocts. M3obpaxenne ornepanuii Hax
MHOECTBaMHM € ITOMOLIBIO Auarpamm Diinepa — Benna.
Ornpenenenue, Teopema, ClIeNCTBHE, T0KA3ATENBCTBO

07.10.

16

Llenbie yncna. O6bIKHOBEHHbIE M IECATHYHbIE Zipobw,
GecKOHEeYHblEe MepHOHYECKHE pobu. JleicTBus ¢
PallMOHATILHBIMU YHCIaMH. [IeHCTBHUS ¢ paliHOHATLHBIMU
YUCJIAMHU

09.10




17

IIpumenenue npoGeit 1 NPOLEHTOB 1A PelIeH s
NIPUKJIaJHBIX 3a/1a49

10.10

18

JeiicTBuTenbHEIE ykcna. PannonansHsie U
UppalroHaIbHbIe Yyhciaa. CpaBHEHHE e CTBUTENBHBIX
yucen

14.10.

19

Monyne 1eficTBUTENBEHOrO YKCIa M ero CBONCTBA.
ApudmeTHuecKre Onepalyy ¢ JeHCTBATEIBHBIMHI YHCIIAMU

16.10

20

IpubnikEHnbIE BBIYUCIEHNS, IPABUIIA OKPYIJICHUS,
NPUKKUIKA ¥ OLEHKA Pe3yJIbTaTa BEIYUCIEHHIH

17.10

21

ToxaecTBa ¥ TOXIECTBEHHEBIE npeobpa3zoBaHus

21.10

22

PaBHOCHIIBHBIE YPaBHEHHUS U YpPaBHEHUA-CJICACTBHUS

23.10

23

PaBHOCHIIBHEBIE HEpaBE€HCTBa

24.10

24

Mertozs! pemenns Lenbix 1 ApoGHO-pALHOHATEHBIX
YPaBHEHMH

28.10

25

Peienue 3aau ¢ noMopio uenbx u apoGHo-
PalMOHATILHBIX YpaBHEHU I

30.10

26

Merton uHTEpBanoB. PaBHOCHIIBHEIE HepaBeHCTBa

31.10

27,

Metopp! pemenys nenbix 1 Apo6HO-paLHOHATBHBIX
HEPaBeHCTB

11.11

28

Kourponsras pa6ora Ne 1 o teme "MHuoxecTtsa
PalUMOHANIBHBIX W JEHCTBUTENBHBIX Yncell. Panuonaibubie
YPaBHEHHsI U HEpaBeHCTBA"

13.11

@yukunn u rpadguxu. CTenens ¢ weJabiM NokazaTenem

29

®yHKuuS, cI0COOHI 321aHUs HYHKIHH. I'paduk GpyHxmn.
O6aacTh onpe/iesieHUs ¥ MHOXKECTBO 3HAYECHHT byHKUMH

14.11

30

Hynu dynxuun. INpomexyTku 3HaKonoctosHcTBa. YeTHbIE
U HeY€THBIE QYHKIMH.

18.11

31

Ilonsiie 06 o6parHoit pynkuun. CBOHCTBA B3aHMHO
06paTHBIX (hyHKIHMIHA

32

CreneHs ¢ 1enbIM nokaszarenem. Cranpnapthas popma
3alMCH JIEHCTBUTENBHOTO YHCa. Peluenue npaktudeckux
3a/ia4 C JaHHBIMU B CTaHJApPTHOM (hopMe 3amucu

20.11

33

Crenennas GpyHKUMS ¢ HATypaIbHBIM nokKasaresem, eé
CBOMCTBa M rpaduk

21.11

34

Onementapusle ¢pynkuuy. [Toctpoenne rpaduka GpyHKIMU
C IOMOIIBIO 3JIEMEHTAPHBIX NPe06pa3oBaHHi

25.11

Apudmerndeckuii KopeHb n-oii cTeneny.
HppauuonanbHble ypaBHeHHs H HepaBeHCTBA

18

36

[NonsTHe KOpHS n-if cTemnenwu. KopHu uétHoli u Hey&THO
CTENeHH

27.11.

37

ApudmeTHuecKuii KOpeHb N-i cTeneHy

28.11

38

CaoiicTBa apupmeTnyeckoro KOpPHs HATYpaJIbHOM CTerneHu

2:12

39

IIpumenenne cBOHCTB KopHs HaTypaJbHOH CTeNeHH /Is
BBIYMCIICHUS] 3HAYEHUH BBIPAKEHUI

4.12

40

Beruucnenne snauenmii Beipakenmuii, COZepIKALUX KOPHH
HaTypaJIbHOW CTEleHH

41

Brruucnenne 3HAYCHU U BBIpa)KCHHI\;I, COACpKALLMX KOPHU U
CTENIEHHU

9.12




42

BeinonHenue 1eHCTBHI B BEIPQKEHHSAX, COAEPIKALINX
KOpPHH M CTEIIeHU

11:12

43

ITpeobpazoBaHue BBIpaKEHHH, COAEPKAIIMX KOPHU
HaTypaJIbHOW CTENEHU

16.12

ToxecTBeHHBIE TPe0Opa30BaHusl BEIPAXKEHHIA,
coJiepXKallliX KOPHYU U CTENeHH

18.12

45

IpeobpazoBaHue BIpaKeHHIA, COAEPIKAIIUX CTENEHH H
KOpHHU

19.12

46

I[Mpocreiimye uppanHoOHaIbHbIE YpaBHEHUS

23.12

47

Metozp! pemeHus: IPOCTEHIIHX HPPAIHOHAIBHBIX
YpPaBHEHUH

25.12

48

IprumMeHeHre HPpaLMOHATBHBIX YPaBHEHHH JUIS pElIeH s
Pa3IMYHBIX 3324

49

[IpocTeiiime uppalOHAbHbIE HEPABEHCTBA

26.12

50

MerTozbl peleHust NpPOCTEUIINX UPPALHOHATBHBIX
HEpaBeHCTB

30.12

51

DyHKUMSA KOPHS N-0if CTeNeHH, e CBOMCTBA M rpaduK

52

[MocTpoenue rpadukoB GyHKUHN KOPHS HATYpaJIbHOM
CTENeHH

53

Konrponsnas pabora Ne 2 o teme "Apudpmernueckuit
KOpeHb n—ii creneny. MippaloHalbHEIE YpaBHEHUS U
HepaBeHcTBa"

Apudmernyeckuii KOpeHb N-0ii CTeneHH.
Hppaunona/ibHbie ypaBHEHHS H HEPABEHCTBA

18

54

[Nonstue kopHs n-it crenenn. Kopau 4éTHOM U HeuéTHOM
CTeNIeHH

55

Apu@MeTHIecKuil KOpeHb N-i CTeneHu

56

CaoiicTBa apu(pMeTHYECKOTr0 KOPHS HATYPAbHON CTENeHH

57

IlprMeHeHHe CBOMCTB KOPHS HATYpaNbHOM CTEIeHH [l
BBIYHCIICHHS] 3HAYEHHH BBIPaXKEHU M

58

Bhruncienne suauennii BRIpaKeHUH, CoepKamx KOpHU
HaTypaJIbHOM CTeNeHH

59

Bhruncnenve 3HaueHnit BEIpaKeHUH, COMEPIKALIEX KOPHH U
CTENeH!

60

Brimonuenue JIEUCTBUIT B BBIpDAXXEHUAX, COEPIKALUX
KOPHH U CTENIEHU

61

IIpeobpasoBanue BhIpaXeHHii, COfep)aMX KOPHH
HaTypaJIbHOU CTEIeHH

62

ToxnecTBennsle npeoGpasoBanus BeIpakKeHHil,
COZIEPXKAIMX KOPHH M CTENEHH

63

IIpeoGpasoBanue BeIpaxeHuid, ConepKaIIMX CTENEHN 1
KOpPHH

64

IIpocteiimne HppauroHanbHble ypaBHEHHS

65

Mertozs! pemenns npocreiinmx uppanHOHATBEHBIX
YPaBHEHHH

66

IIpuMeHeHre MppaLHOHATEHBIX YpaBHEeHHH TS perieHus
Pa3IMYHBIX 3a]a4

67

IIpocTeiinve uppanroHaisHble HepaBeHCTBA




68

Metoap! pemeHus IPOCTEHIINX HPPALIMOHAIBHBIX
HEepaBeHCTB

69

DyHKIKS KOPHS N-OH CTENeHH, e€ CBOMCTBA U rpaduk

70

I[Noctpoenue rpaukoB GyHKIME KOPHS HATYpaIbHOM
CTENeHH

71

KonTponenas pa6ora Ne 2 no Teme "Apudmernyeckuit
KOpeHb n—i creneny. MippalioHaibHbIe ypaBHEHUS U
HepaBeHCTBa"

@opmyJibl TpHroHomeTpuH. TpHronomeTpuyeckune
YPABHeHHs

22

72

Tpuronomerpuyeckas okpykHOCTb. Pajiuannas Mepa yria.
Yron noBoporta. Jlyra oKpyKHOCTH

73

Koopaunarel Touek B TPHrOHOMETPHYECKOH OKPYKHOCTH.
3HaKku CHHYCa, KOCHHYCa, TAHI'€HCa M KOTAaHTeHCa 110
YETBEPTSIM TPUTOHOMETPHYECKOH OKPYKHOCTH

74

TTousTue CHHYCa U KOCHHYCa, TAHI'€HCa U KOTaHIre€Hca
YHUCJIOBOI0 apryMeHTa

75

@opMyIbl, CBA3BIBAIOLINE CHHYC, KOCUHYC, TAHIEHC U
KOTaHI'€HC POTHBOIIOJIOKHBIX YHCIIOBBIX aPT'YMEHTOB

76

DopMyJIbl IPUBEIEHHS

77

IIpeoGpa3oBanye TPUrOHOMETPHYECKHX BHIPAXKEHHMIA C
IIOMOIIBIO (DOPMYJI IIPUBEIECHHUS

78

CHHyC, KOCHHYC, TAHI'€HC CYMMBI apI'YMEHTOB

79

CuHyc, KOCHHYC, TaHI€HC Pa3HOCTH apryMEHTOB

80

IIpeoGpa3oBanue TPUrOHOMETPHYECKHX BRIPXKEHHUIA C
TIOMOLIBIO hOPMyYJT CyMMBI U Pa3HOCTH apryMeHTOB

81

®opMyJ1bl JBOWHOIO, TPOWHOTO H NTOJOBHHHOTO apryMeHra

82

IIpeoGpasoBanue TPUrOHOMETPHUYECKHX BBIPAXKEHHH C
MIOMOLIBIO (POPMYIT IBOHHOTO, TPOHHOTO 1 TIOJIOBHHHOTO
apryMenra

83

®opMyIibl TpeoGpa3oBaHust CyMMbI M Pa3HOCTH
TPUTOHOMETPUYECKUX (QYHKLHH B IPOU3BEICHHUE

84

IIpeoGpasoBanue TPUrOHOMETPUYECKHX BRIPAKEHHH 13
CYMMBI ¥ Pa3HOCTH TPUTOHOMETPUYECKUX (GDYHKIIHIA B
IIPOU3BENICHHUE

85

DopMy1ibl Tpeobpa3oBaHus MPOU3BEICHHUSI
TPUTOHOMETPUYECKUX (YHKIIHI B CyMMy

86

IIpeobpasosanue TpUroHOMETpHYECKHX BRIpaKeHHil U3
TNPOU3BE/ICHHUS TPHIOHOMETPHYECKHX BYHKLMI B CyMMy

87

ApKCHHYC, apKKOCHHYC, apKTAHTeHC, aDKKOTAHTeHC
YHCIIOBOTO apryMeHTa

88

Tpuronomerpuyeckue ypasHeHHs Biaa sin X = a, cos X = a
U MX pelleHHs

89

TpuroHomeTpudeckue ypaBHeHus Buta tg X = a, cig X = a u
UX peIleHHs

90

Pemenue TPUTOHOMETPHUYECKUX YPaBHEHUH METOIOM
Pa3JIOXKEHHUs HA MHOXXUTEIN

91

PellleHne TpUroHOMeTpHYeCKHX YpaBHEHHI METOIOM




3aMEHBI IEPEeMEeHHOM

92 | OnHOpO/IHBIE TPHIOHOMETPHYECKUE YPABHEHHUS IEPBOIA 1
BTOPOM CTeTIeHH

93 | KonrponsHas paGota Ne 3 1o Teme "®opmyisl
TpUroHometpuu. TpuroHomeTpuyeckue ypaBHeHHUs"
ITocsienoBaTe/IbHOCTH M NPOrPeccHH

94 | ITocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUs
IOC/IeIoBaTeIbHOCTEH. MOHOTOHHBIE MOC/IEeN0BATEIEHOCTH

9 | Apudmernyeckas U reoMeTpUUECKas MPOrPECCHH.
Hcnons3zoBanue nporpeccuu st pelieHus peanbHbIX
3a/1a4 IPUKJIaJHOrO XapakTepa

9 | beckOHEYHO yOBIBaIOLIAs reOMETpHYECKas IIPOrpEeCCHSL.
Cymma 6eckoHeuHO y6bIBaIOLIEH reOMeTpHYecKoit
MIPOrPECCUH

97 | ®opmyi1a CI0XKHBIX MPOLEHTOB. Pelenre TeKCToBbIX
3amay

98 | IlpumeneHnue (pOPMYIIBI CIIOXKHBIX IPOLIEHTOB MPH
pelIeHHH (PUHAHCOBBIX H 3KOHOMMYECKHX 3a/1a4

99 | 'ToroBasi KOHTpOJIbHas paboTa

100 | Koppek1us 3HaHHiT

101 | O6omeHne 1 CUCTEMATH3aLMs 3HAHUI

102

HppanunonaibHble ypaBHeHHUS

DyHKIHUS KOPHS N-0M CTENeHH, e€ CBOMCTBA U rpacduk
HWppannonanbHbie HepaBeHCTBa

Kopens n-oii crenenu




Kanennpapuo-remarnueckoe nnanuposanue 11 kaace

aaredpa

Ne HasBanwue pasnenos u Tem Koa Jara npoBeaenns
Hyec
TBO
4aco
B
Crenens ¢ pannonaibLHbIM nokazatenem. lokasatennnas dynkuus. 12 Mo nnany | Io dakry
IlokasaTe/bHble ypaBHEHHsS H HepaBeHCTBa
1. | CreneHsb ¢ pauHoHaNBHBIM MOKa3aTeneM 2.09
2. | CBo¥icTBa CTeNeHH ¢ PaLMOHANLHBIM IOKA3aTeleM 4.09
3. | IlpuMeHeHHe CBOMCTB cTeneHH ¢ PAUMOHATIBHBIM OKa3aTeseM npu 5.09
BBIYHCIICHHH 3HAYEHUH BhIpaKEHUMH
4. | IlpeoBpasosanue BEIpakeHuii, COZIEPKALUNX CTEMNEHHU C PALHOHAIBHBIM 6.09
nokKasaresnem
5. | ToxnecTBeHHble npeoGpasopanus BBIDOXKEHHH, CONIEPIKALUMX CTENEHH C 9.09
PaLHOHAJILHBIM TTOKa3aTeeM
6. | Tpocreiimue nokasatenbHbie YPaBHEHUs 11.09
7. | Metoas! pemenns nokaszatenpHbix YPaBHEHHM 12.09
8. | Ipocreiine nokasatenbHbie HepaBeHCTBA 13.09
9. | Meroasl pelueHns npoCTeHuMX MOKa3aTeNbHbIX HEPaBeHCTB 16.09
10. | TMokasaresnsHas dhyHkuus, € cBolicTBa 1 rpa Mk 18.09
11. | IlpumeHeHHe CBOHCTB M rpaduka nokasaTenbHOM (byHKLHH Py pernennn 19.09
YPaBHEHHMH W HEPABEHCTB
12. | Koutposnshas pa6ota Ne 1 o teme "Crenens ¢ PaLHOHAILHBIM MOKa3aTeseM. 20.09
INokazarenbHas
Jlorapudmuueckasn pynxnus. Jlorapudmuueckue ypaBuenns un 12
HepaBeHCTBA
13. | Tlonstue norapudma. JlecsTuunbii Jiorapum 23.09
14. | INousTre norapudma. Hatypabusiii Jorapupm 25.09
15. | Caoiictsa sorapudmos 26.09
16. | Tlpumenenue cpoiicts Jorapr¢ma Jisi BbIYHCIIEHHS 3HAYEHUS BbID@XKEHUS 27.09
17. | Ilpumenenue cBoiicTs Joraprdma 11 npeoGpasoBaHus BHIPaKEHHI, 30.09
CoAepIKALIKX JIorapuhMbl
18. | IpeoBpasoBanue Boipaenuii, CoAepKaLIMX JIorapudMbl 3.10
19. | Mpocreiimue norapumuueckue YPaBHEHHsI 4.10
20. | Merozns! pemenus TNPOCTEHIIKMX JIOTapH(MHUYECKHX yPaBHEHMUIA 7.10
21. | Mpocreiine norapudmuyeckue HEepaBEeHCTBa 9.10
22. | Metoasl pelieHus npocTeiumx JIOrapU()MHUYECKHX HEPABEHCTB 10.10
23. | Jlorapudmuyeckas GpyHKums, €& colicTsa 1 rpaduk 11.10
24. | TlpumeHeHue CBOMCTB U rpaduka norapuMHueckoi dyHKLMM NPH peLIeHuH 14.10
YPABHEHHH H HEpAaBEHCTB
Tpuronomerpuyeckne pynkuun u nx rpadukn. Tpuronomerpuueckne | 9
HepaBeHCTBA
25. | ®yHkums y = sin x, eé cBolcTea U rpaduk. DYHKUMSA y = cOs X, e€ cBOHCTBa 16.10
U rpaduk
26. | OyHKuma y = tg X, €& cBolicTBa 1 rpaduk. DYHKUMSA y = ctg X, e€ CBONHCTBA 1 17.10
rpaduk
27. | Ilpeobpasosanue rpadukos TPHIOHOMETPHYECKHX (DYHKIMI 18.10
28. | TpuroHomeTpHueckoe HEpaBEHCTBO BHAA Sin X > a (sin X <a) u 21.10
COOTBETCTBYIOLIHE HECTPOrHE HEPABEHCTBA
29. | TpuroHomeTtpuueckoe HEPaBEHCTBO BH/A COS X > a (cos X < a) U 23.10
COOTBETCTBYIOLIME HECTPOTHE HEPABEHCTBA
30. | TpuroHometpuueckoe HEPABEHCTBO BHAA tg X > a (tg x <a) u 24.10
COOTBETCTBYIOLIHE HECTPOTHE HEPABEHCTBA
31. | Tpuronomerpuyeckoe HEPaBEHCTBO BH/A Ctg X > a (ctg X <a) u 25.10
COOTBETCTBYIOIIHE HECTPOTHE HEPABEHCTBA
32. | Peurenue TpuroHoMeTpHyecknx HEPABEHCTB, CBOAALIMXCS K MPOCTEHILINM .

28.10




Kanenpapuo-remarnyeckoe nnanuposanue 11 knace anredpa
33. | KonrponbHas pa6ora Ne 2 no temam "Jlorapudmuyeckas GpyHkums. 30.10
Jlorapudmuyeckue ypasHeHHs 1 HepaBeHCTBa" 1 "TpuronomeTpuyeckue
GyHkumu 1 ux rpadukn. TpuroHoMeTpuyeckue HepaBeHCTBa"
Ipon3ssoanas. Ilpumenenne npou3BoaHO 24
34. | TlonsTHe HenpepbiBHOH (yHKLHH 31.10
35. | MeTon HHTEpBAJIOB /1Sl HEMPEPBIBHBIX byHKUMI 1.11
36. | PemeHne HepaBeHCTB METOIOM HHTEPBAJIOB 4.11
37. | TloHsiTHe NPOM3BOHOM 13.11
38. | Du3HYECKHIi CMBICI IPOU3BOHOM 14.11
39. | 'eomMeTpHYeCKmii CMBICI IPOH3BOAHO 15.11
40. | TTpou3BoaHbIE 3IEMEHTAPHBIX byHKUMI 18.11
41. | TIpou3BoaHas CyMMBI H PasHOCTH dyHKLmi 20.11.
42. | IlpousBosiHas npousBeeHus GyHKLMi 21.11
43. | IpousBosHas yacTHOro yHKLMit 22.11
44. | IpousBosHas ciioxkHOM ByHKIMM 25.11
45. | Belunciienne npoussoiHoi yHKLMK 27.11
46. | HccnenoBanue (yHKLMH Ha MOHOTOHHOCTD € TIOMOIIBIO MIPOU3BOHOM. 28.11
Bospacranwue u yGbisanue bynkumun \
47. | Touku skcrpemyma. Kputnueckue Touku 29.11 “
48. | IlpumeHeHue NPOM3BOAHOM K HCCIIE0BAHMIO (byHKIMI Ha MOHOTOHHOCTD M 2.12 {
9KCTPEMYMBbI
49. | TlpumMeHeHHe NPOM3BOIHOM K HCCIIEN0BAHMIO (byHKIHI Ha MOHOTOHHOCTD M 4.12
9KCTPEMYMBI
50. | HauGosbluee u HauMeHbLIee 3HAYCHUS (yHKUMH, HenpepbIBHOI Ha OTpeske 5.12
51. | HaxoxieHue HanGONbIIEro 1 HAMMEHBLIEro 3HAYCHHS byHKLMM Ha oTpeske 6.12
52. | Pewenue 3a1a4 Ha 5KCTPEMYMBI H HaHGOJbLIME H HAMMEHDbLIHE 3HAYCHHS 9.12
Pymkumn
53. | TlpuMeHeHKe NPOM3BOAHOM AT ONpeaeNeHHs CKOPOCTH H YCKOPEHHS 11:12
npouecca, 3aIaHHOro GopMyJ10ii K rpadukom
54. | TlpuMeHeHHe POM3BOHON ONpEIENEHHA CKOPOCTH H YCKOPEHHS 12,12
npouecca, 3aJaHHOro Gopmy.10ii K rpadukom
55. | IlpuMeHeHHe Npou3BOAHOM NIPH peLIeHUH ONITUMH3ALIMOHHBIX 3a/1a4 13.12
56. | TIpumeHenue npousBoaHO NpY PELIEHHH 3a1a4 9KOHOMHYECKOTrO 16.12
coziepxKaHus
57. | Konrponsnas pa6ora Ne 3 no Teme "IIpousBoznas. [pumenenne 18.12
TPOU3BOJHOMK"
HUnrerpan u ero npumenenus 9
58. | TlonsTie nepeooGpasHoii 19:12
59. | HepBoo6pa3Hbie JIEMEHTAPHbIX QYHKLMH 20.12
60. | TMpaBuna HaxosxaeHUs nepBoobpasHbIx 23.12
61. | INousitue onpenenéHHoro HHTerpania 25:12
62. | T'eomeTpuyeckuii u Gusnueckuii cmbicn onpenenétnoro HHTErpasia 26.12
63. | Borumiciienue onpenenénHoro uHTerpaa no popmyne Hotorona — Jleii6uuna 27.12
64. | Inowans KPUBOAHHEHHOM Tpaneu1u 30.12
65. | BorumciieHne nuiomanei miockux Guryp ¢ nomowsio onpesenénHoro
MHTerpasna
66. | Belumcnenue nowaneii buryp Ha KoopaAMHATHOI TLIOCKOCTH,
Cucrembl ypaBHennii u HEPABEHCTB 12
67. | CHcTeMBbl TMHENHBIX YPaBHEHHH
68. | MeToapl pelenns cucTeM THHEHHbIX YPaBHEHHH
69. | Pewenue cucrem nuHeiiHbIX YPaBHEHUH
70. | Pewenue npukiaaHbix 3amay ¢ MOMOLUBIO CHCTEMBI JIMHEHHBIX YpaBHEHHI
71. | CHCTEMBI M COBOKYNHOCTH YPaBHEHHH H HepaBeHCTB. MeTo/bI pelienns
CHCTEM M COBOKYMHOCTEH pallMOHANIbHBIX YPABHEHHi 1 HEPABEHCTB
72. | CHCTEMBI HpPALMOHATEHBIX YPaBHEHHH H HEPABEHCTB
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73. | CHcTeMBI IOKa3aTeNbHBIX ypaBHeHHI 1 HEPaBeHCTB
74. | Cuctembl orapudmMudeckix YPaBHEHHH H HEpaBEHCTB
75. | CHCTEMBI TPUIOHOMETpPHYECKHX YPaBHEHHMH M HEpaBEHCTB
76. | UcnonbsoBanue rpadukoB hyHKuMii 115 pernenus YPaBHEHHH H cHCTeM
77. | TlpumeHeHue yparHeHui, HEPABEHCTB U MX CHCTEM K PEellICHHIO 3a/1ay
78. | Konrponshas pa6ora Ne 4 1o Teme "Hurerpan u ero npumenenus. Crcremsl
YpaBHEHHIH"
Hatypanbnble n nesbie uncia 6
79. | MHOKeCTBa HATYPATBLHBIX H LIETBIX JHCEN
80. | TTpu3HaKK AENUMOCTH LEBIX YKcen ‘—J
81. | CeoiicTBa nenumoctu LEJIBIX YHCen |
82. | IpumeHeHue NpH3HAKOB AETHMOCTH LEJIbIX YHCEN NPH peLieHHH 3a1au
83. | IlpuMeHeHHe CBOHCTB AenMMOCTH UEJIBIX YHCEJI NPH PELIEHUH 3313y
84. | Pemenue npakTHyeckux 3anau Ha ceoiicTsa 1 NIPU3HAKH IEJTMMOCTH LIENTBIX U
HaTypaJbHbIX YHCE
IToBTOpenne uzyyennoro 18
85. | IoBTopeHue. Boruncrenue snadennii BBIPKEHHH, conepKalmx ApoGHbIe
YHCIIA, HATYPAJIbHBIE M LIEJIbIE CTENEeHH YHUCe)T
86. | TToBTopenue. Boruncnenue snagennii HMPPaLMOHANBHBIX U
TPHIOHOMETPHYECKHX BBIpaXKEHHI
87. | ToBTopenHe. PeleHre TeKCTOBBIX 3a/1a4 Ha po6H, NPOLIEHTBI, OTHOLIEHHS
88. | IMosropenue. Pewmenue TIPaKTHKOOPHEHTHPOBAHHEIX 3a/1a4 C PHMEHEHHEM
CBOWCTB JIEJIMMOCTH
89. | Tloeropenue. Pewenne TPaKTHKOOPHEHTHPOBAHHBIX 33124, COAEPHKALLIHX
hopmyiier
90. | HtoroBas koHTposbHAs pabora
91. | IToTOpeHwue. OneMeHTapHble GyHKLMH, rpaduky QyHKLM, yTeHMe CBOHCTE
GyHKiwmii Ha rpaduke
92. | ToBropenue. JleiicTBHTEMbHbIE MCI1a, CpaBHEHHE JICHCTBUTENBHBIX YHCET HA
KOOPZIMHATHOM NPAMOIi M C IOMOLLBIO CBOMCTE byHKUMI
93. | IloBropenue. Jluueiinpie YPABHCHHUS ¥ HepaBeHCTBA. CHCTEMbI IMHEHHbIX T
YpaBHeHHH. CHCTEMBI THHEHHBIX HEpaBeHCTB. Anrebpanyeckue u
rpaguyeckne MeTobl pelenus. Pewmenue TEKCTOBbIX 3a1ay
94. | TloeTopenue. KBanpatsie u 1po6Ho-paumonansHbre YPABHEHHS U CHCTEMBI
C HUMH, rpaduyeckue U anreGpanyeckue METO/Ibl pelleHHUs
95. | INoeropenue. Pewmenue TEKCTOBBIX 3a/1a4 C MOMOLLBIO KBaJIpaTHBIX U
ApOGHO-PALHOHAIIBHBIX YPABHEHHH H HX CHCTEM
96. | TToBTopenue. Ipocreiitme nokasarensHbie n Jlorapu)MUUecKre ypaBHeHus,
rpaduueckue u anreGpanueckue METO/IbI peLIEHUS
97. | oeropenue. Tpuronomerpuueckue YPaBHEHHS, rpaduyeckue u
anrebpanteckue METoIbI peleHus ‘4
98. | Iosropenue. KBaznparhbie Hepasencrsa, rpaduyeckue 1 anreGpanyeckue
METO/Ibl peleH s
99. | ToBTopenwue. TokasatenbHble HEPaBEHCTBA, rpauueckue H anrebpanyeckue
METO/Ibl peleH s
100/ TToeropenue. Jlorapumuueckue nepasencrsa, rpaduyeckue u ﬂ
anrebpanyeckue METobI pelieHus
101, ITosTopeHwue. [Ipou3BosHas, npumenenue NPOM3BOJHOM NPH pelleHHH 3a1ay
102} O6o6enue, CHCTEMaTH3aLH 3HAHHI




