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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBAECT HWHCTPYMCHTAJIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalllhecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUpYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HavYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJEe YydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMd W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B TpHUpOJIE, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUH [IBYX JET
oOydeHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIMH: aliredpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHaIu3,
Teopusi MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT BcE Oosee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSATh 3HAHUA, TMOJIyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopnepxaTtenbHO-MeTOANYECKAsA JTUHUS «YUuciaa W BBIYMCIEHUS» 3aBEPILIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKkojie. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHbIX (OPM 3amuch JEHCTBUTEIBHOTO YHWCIIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUA MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
Pa3IMYHBIMUA METOJAMHU pPELICHUsA LEblX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXKJEHUWE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHuro aiaredpanveckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PAaBEHCTB M HEpaBEHCTB. AnreOpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEePeIIeTaeTCs ¢ IPYrUMU JIUHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUS 3a]ay U3 APYTUX yudeOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIIEJA0BATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH WX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYalONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3ZMOXHOCTh MCCIIEIOBATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MaTE€MaTHYECKHX MOJENEeH peaJbHbIX CUTyalui,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUM paCllO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
IIPUJIOKEHNUM, OHU CBA3BIBAIOT PA3HbIC MATEMaTUYECKUE IUCLUIUIMHBI B €IMHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IOHMMAaTh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHUYECKOI'0 MOJEIUPOBAHUSA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
TUX MOJEJIEH C NMOMOIIbIO almnapara ajreOpbl U MAaTeMaTUYECKOrO aHalu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3ferioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIOIb3YyeTCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyebHOM muiaHe Ha HW3y4eHHE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.

COJEPKXAHHME YYEBHOI'O KYPCA

10 KIJIACC

Yucsa 1 BIYUCICHUSA

Pannonanpabie uyncina. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOHU, MPOIICHTHI,
OCCKOHEUHbIE  TMepuoAnYecKre  1Ipodu.  ApudmeTndeckue  omepamuum ¢
paIMOHAILHBIMU YUCIIaMH, TPEO0Pa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenune
JIpo0eit U TPOIEHTOB JUIsl PEIICHHs] MPHUKIAMAHBIX 3a7ad W3 Pa3jIMdHbIX OTpaciei
3HAHUU U PEATbHOU KU3HU.

JlelicTBUTENbHBIE uMCHA. PalnvoHanpHbIE W HPPALNMOHAIBHBIE YHUCIIA.
Apudmerndyeckue omepanuu ¢ JACHCTBUTENbHBIMH unciaamu. [IpubmmxEHHbIC
BBIUMCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLIEHKA PE3YyJIbTaTa BHIYMCICHUM.

Crenenr ¢ 1mensiM  nokazatenem. CranpgaptHas  ¢opma  3amucH
NEUCTBUTENIbHOTO  uKcia. Mcmonp3oBaHue MOAXondmie  QopMmbl  3amucu



JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS NPAKTUYECKUX 3a1ad U IPEICTaBICHUS
JAHHBIX.

Apudpmernyeckuii  KOpeHb  HaTypalbHOM  cTeneHu.  JleWcTBus  C
apu(pMETUUECKUMU KOPHSAMU HATypaJbHOM CTEHEHH.

CuHyC, KOCUHYC M TaHI'€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHI€HC YUCIIOBOTO apryMeEHTa.

YpaBHEHUA U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPE0Opa30BaHUSI.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BbIpaKEHU M. OcHOBHBIE
TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, pelIEeHME HEPABEHCTBA.
Meron HHTEPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Peuenne nppaiMoHanbHBIX YPAaBHEHUN U HEPABEHCTB.

Penienrie TpUroHOMETPUYECKUX YPAaBHEHH.

[IpuMeHeHnE ypaBHEHHII U HEPABEHCTB K PELIEHUIO MAaTEMAaTHUYECKHUX 3a7ad
M 33]1a4 U3 PA3IMYHbIX 00J1acTel HAYKU U PEaIbHOM JKU3HHU.

DYyHKIUHN U TPaPUKHU

OyHkuusi, crnocodsl 3amaHus GyHkuuH. ['paduk GysHkuuu. B3auMHO
oOpaTtHble (QYHKITUH.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[IpomesxyTku 3HaKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYHKIIHH.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHS N-OW CTEIEHHU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIM3A

IlocnenoBaTeIbHOCTH, CITOCOOBI 3aJaHUs MOCJIeJOBATCIbHOCTEH.
MOHOTOHHBIE OCIIEA0BATEIBHOCTH.

Apudmernueckas U reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH reOMeTpUdYecKou
nporpeccu. DopMmyiia CIIOXKHBIX HPOLEHTOB. lMcnosb3oBaHue mnporpeccuu s
peLIeHUs peallbHbIX 3a7a4 IMIPUKIAJHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

MHoXxecTBO, omepauuud Haja MHoXecTBaMM. Jluarpammbl Jiinepa—BeHHa.
[IpruMeHeHne TEOPETHUKO-MHOKECTBEHHOIO amnmnapara Uil ONUCAHUS PEabHBIX
IIPOLIECCOB U SIBJIEHUH, IPHU PELIEHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIBCTBO.



11 KVIACC

Yucaa v BbIYMCICHUS

Harypanbnsbie u nensle yncia. [IpusHakyu 1e1MmMoCcTy LENIbIX YUCElL.

CreneHb ¢ palMoOHabHBIM MTOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudm uncina. JlecssTHUHbIC U HATYpaIbHbIE JTOTapU(MBI.

YpaBHeHUsA ¥ HEPABEHCTBA

[IpeoGpa3zoBanue BhIpAXKEHUM, COAEPKAITUX JTOTapU(MBI.

[IpeoOGpa3zoBaHre BBIpAKEHUN, COJEpKAIIMX CTEEHH C PALMOHAIBHBIM
MIOKa3aTeNEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl TMHEWHBIX ypaBHEHUHU. PellieHre MpUKIaIHbIX 3a7a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucrteMbl 1 COBOKYITHOCTH PallUOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEeM M  HEPABEHCTB K  PEUICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad U3 Pa3JIMYHbIX OOJacTedl Hayku U peantbHOU
KU3HU.

DOyHKUUM U TPaPUKH

Oyukius.  [lepuonuueckne  ¢yHkuuu. [IpoMexxyTku  MOHOTOHHOCTH
¢yHkiuu. MakcumMymbl U1 MUHUMYMbl (QyHKiuu. HawmOosnbliee W HauMeHbIlee
3HaueHue (QYHKIMHU HA IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

ITokazarenbHas u orapudmMudeckas QyHKIIUHA, UX CBOMCTBA U TpaduKH.

Hcnons3oBanue rpadukoB QyHKIHMA TSI PEIICHUST YPaBHCHUH W JIMHEWHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIUE [JIS HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NPH PEHICHUU 3a7ad U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEAIIbHOM KU3HMU.

Hayajia maTeMaTH4€CKOr0 aHAJIU3a

HenpepriBHbie GhyHKIIMKA. MeTOI HHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[Iponsponnas ¢yakuun. ['eomerpudeckmii u  QU3NYECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBomnble  dneMeHTapHBIX  (QyHKIUA.  DOpMyNnbl  HAXOXKICHHS
MIPOU3BOTHON CyMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHue NMPOU3BOJAHON K UCCIIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCThH U
sKcTpeMyMbl. Haxoxxnenne HauOoJIblero ¥ HAMMEHbIIETO 3HAaUeHUs1 (PYHKIIMU Ha
OTpE3KE.



[IpuMeHeHne NPOW3BOAHOM Ul HAXOXKJICHUS HAWIY4dLIEro pPENICHUsS B
NPUKIANHBIX 3aJadax, I OIpPEACIICHUs CKOPOCTH IIpoLecca, 3aJaHHOIOo
(dopMyoi uiaK rpauKoM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpuuyeckuid u (uU3MUYeCKUd cMbica. Boluucnenue
uHTerpaia no popmyne Hetorona—Jleitonuna.

IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue y‘IC6HOI‘O npeamMeTa «MareMaTtuka» JOJKHO oOecrieunBaTh
HJOCTUIKCHUC HA YPOBHC CPCAHCTO O6HICFO 06p330BaHI/I${ CICcOAyromux JUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6pa30BaTCJI]':>HBIX PE3YJIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC PE3YyJbTATHl OCBOCHHS TPOrpaMMbl y4eOHOTO TMpeaMeTa
«MaTremaTuKa» XapakTepHU3yITCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UITUU 00YJaIOUIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJI€HAa PpOCCHICKOTO 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUM,
Opoleayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJEHCTBOBATh C COLMAJIBHBIMHU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSIMHA U Ha3HAYCHHUEM.

[TaTpuoTnyeckoe BoCIUTaHUE:

c(hopMHUPOBAHHOCTHIO POCCHICKON IPasKIaHCKON UJIEHTUYHOCTH, YBAXKEHHUS K
IPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMATUKH, IEHHOCTHBIM OTHOLIEHHEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKONW MAaTEMATUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ITHUX JOCTHKEHUW B JPYIHMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoa;
c(hOpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHS, OJTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIETO.

DCTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHUpPY, BKIIOYAs ICTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, pacCyXICHUN;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JWYHbIX BUJIOB UCKYCCTBA.

®uU3NYECKOE BOCIIUTAHUE:



c(hOpMUPOBAHHOCTHIO YMEHHS TNPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 6€30macHOro 0opasza >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEXUM 3aHITHUH U

OTIbIXa, perynspHas busnueckas aKTUBHOCTB); (u3nUecKoro
COBEPIIEHCTBOBAHUA, npu 3aHATHIX CHOPTHUBHO-03/I0POBUTEIbHOM
JESTEIbHOCTHIO.

TpynoBoe BOCIIUTaHUE:!

TOTOBHOCTBIO K TPYNly, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESATENIbHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymweid mnpodeccu U peaqu30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MAaTéMaTH4eCcKOMy O0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HM;, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIPaBJIEHHOCTH.

DKOJIOrn4ecKoe BOCIIUTaHUE:!

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHMMAHHEM BIIUSHHUS
COIIMATIbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COIMATIBHOM
Cpelpl, OCO3HaHMEM TIJI00AJBHOIO  XapakTepa OSKOJIOIMYECKHX MpoOlieM;
OpUEHTaluell Ha NPUMEHEHHE MAaTeMAaTHYECKMX 3HAaHMW JUIsl pelleHus 3a1ad B
o0nacTh OKpy’)Kalolled cpeabl, IUIAaHUPOBAHUS IIOCTYIIKOB M OLEHKM HX
BO3MOXXHBIX IIOCJIECTBUI ISl OKPY>KAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTr'O MO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HayKd U  OOILECTBEHHOW MPAKTUKHU, TOHUMaHHEM
MaTeMaTUYeCKOW HayKh Kak c¢epbl YeJIOBEYECKOW JeATENbHOCTH, 3TaloB €&
pa3BUTHSL M 3HAYMMOCTH JUISl DPA3BUTUS LMBWIN3ALMU; OBJIAJECHHUEM SI3BIKOM
MaTEMaTUKA M MaTeMaTH4YECKOM KyJBTYpOM Kak CpEICTBOM IIO3HAHUSA MHpA;
TOTOBHOCTBIO OCYILECTBIIATH IPOCKTHYIO M HCCIEAOBATEIBCKYIO JESITEIBHOCTD
VWHJVBHUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIC PE3yJabTaThl OCBOSHHUS MPOrPaMMbl YU4eOHOTO IpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCaTbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elCmBUAMU, YHUBEPCATbHBIMU PecyIAMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCco8 obyuaruuxcs (oceoenue
Memoo0o8  NO3HAHUS — OKpyJcaowe20  mMupa,  NpUMeHeHue  J102UYeCKUux,
uccne008amenbCKux onepayuli, yMeHuil pabomamso ¢ ungopmayueti).



ba3oBrle nornueckue NeNCTBUA:

BBISIBIIAATD U XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMAaTHUYECKUX
OOBEKTOB, TMOHATHI, OTHOIICHUH MEXAY MOHATHAMH, (POPMYIHUPOBATH
OTpe/ieNieHUs] TMOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIM  MpU3HAK
KJaccu(UKalui, OCHOBaHUS i1 OOOOILNEHHUS W CpPAaBHEHUS, KPUTEPHUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (HOPMYIHpPOBaTH H  MPEoOpa3OBBIBATH  CYXKICHHUS:
YTBEpAUTENbHBIE M OTPHUIATENbHBIC, €IWHUYHBIC, YacTHbIE W O0OIIue;
YCIIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYECKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTHBOpeurss B (akTax, IaHHBIX, HAONIOMECHUSX U YTBEPKICHUSIX;
npeiaraTh ~ KPUTEPUH  JJISI  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNiaTh BBIBOJBI C HWCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, NEAYyKTHBHBIX M
VMHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
POBOJIUTH CaMOCTOSITEITLHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXACHUN (NIPSIMBIE W OT TPOTHBHOTO), BEICTPAUBATh apTyMEHTAIIUIO,
NPUBOANTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 permieHus ydeOHOW 3ajadyu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIIeHHs, BHIOMpaTh HauOoJiee MOAXOAAIUNA C YIETOM
CaMOCTOATEIHLHO BBIJIEJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICOOBATCIBCKUC I[GﬁCTBPISII

UCIIOJIb30BaTh BOTMPOCHI KaK HCCIEIOBATEIHCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyIUpoBaTh BOMPOCHL, (UKCUPYIOIIHME TMPOTHBOpEUYHE, MpPoOsIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpoBaTh  THUIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4YECKOTO
0o0BeKTa, SIBICHHS, TIPOIECCA, BBHIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATEIHHO (POPMYIUPOBATH OOOOIIEHUS 1 BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, WCCIIEIOBAaHUS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0O00OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIBUTATH
MIPEOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGota ¢ uadopmanueii:

BBIABIIATH AeDUIIMTHI WHGOPMAIMHY, JaHHBIX, HEOOXOAUMBIX IJII OTBETa
Ha BOIPOC U JJIsI PEIICHUS 3a]1a4H;



e BBHIOMpaTh WHPOPMAIMIO W3  HCTOYHUKOB  pA3IMUHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHHSI,;

e CTPYKTypUpPOBaTh HWHPOPMAIUIO, IPEACTABIATH €€ B pa3sNu4HbIX (popmax,
WLUTIOCTPUPOBATh IpadUyECcKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITETTHHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanbhvie  KOMMYHUKamMueHwvle  Oelicmesus, o0becneuusaom

chopMUpOBAHHOCIb COYUANLHBIX HABLIKOE 00VUAIOUJUXCAL.

Ob61enue:

e BOCIHPUHUMATh ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHHU C
YCTIOBHUSIMHU M LEISIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy pEIICHUS 3a/1a4l, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

e B XO7€ OOCYXKICHHS 3aaBaTh BOIIPOCHI IO CYIIECTBY O0CYXKTaeMOUN TEMBI,
poOJIeMBI, pelIaeMoi 3aa4u, BRICKa3bIBATh UJICH, HAIICJICHHBIC HA MTOMCK
pEIICHMS; COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHUX
YYaCTHHKOB JHajora, OOHapyXWBaTh pa3iudve W CXOJCTBO IO3WIIUN; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;

e TMPEACTABIATH  PE3yJAbTaThl  pEIIeHHUs  3aJayd,  JIKCIIEPUMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTAMH U OCOOCHHOCTEHN ayTUTOPHH.

CoTpyaHU4ECTBO:

e IMOHMMATh W  WCIONB30BATh  MPEUMYIIECTBA  KOMAHIHOM |
UHAUBUAYaTbHON paOOThI MPU PEIICHUH YYEOHBIX 3a1a4; TPUHUMATD 11€JTb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3aIi0 COBMECTHOMU
paboTHI, pacrpeaessaTh BUABI padoT, JOrOBapUBATHCS, 00CYXKIATh MPOIIECC
U pe3yabTaT paboThl; 00001IaTh MHEHHUST HECKOJIBKUX JIFO/ICH;

e YYaCTBOBATh B IPYNMHOBBIX (hopMax paboThI (0OCYKaeHuUsI, 0OMEH MHEHU,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMOJHITH CBOI YacTh palbOTHl U
KOOPJIUHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJIeHAMU KOMAaHJIbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

3) Vuusepcanvnvie  pecynamuensie Oelicmaus, obecneuugaiom
Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCHIU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIIEHUS 33J]a4H, BEIOMPAThH CIIOCO0 PEIICHUS C
y4ETOM MMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yU€TOM HOBOW UH(pOpMAIIUH.



CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABAaTEIbHOW pe(pIEeKCHMH KAaK OCO3HAHMS
COBEPIIAEMbIX JEHCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BIAJETh cIoco0aMu  CaMOIpPOBEPKH, CaMOKOHTPOJIsS Ipolecca U
pe3ysbTaTa peuieHus MaTeMaTHYeCKOM 3a1auu;

e TMpPEABUAECTb TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPH PEIICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEJIU U YCIOBUIM, OOBICHSITH
OPUYUHBI JTOCTHKEHHUS] WJIM HEJOCTHXKEHUS Pe3yNbTaTOB JEATEIbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATHI

OcBoeHne yueOHOTO Kypca «Anredpa v Havajla MaTeMaTHYECKOTO aHaIN3ay
Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUs JOHKHO OOECTICUMBATH JOCTHKCHHE
CJIEAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

10 KITACC

Yucsa v BbIYUCICHUS

OnepupoBaTh MOHATUSMH: PALUUOHAIBHOE U JEWCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JeCATUYHAs APOOb, MPOIICHTHI.

Boimonuate  apudMeTrndyeckue — omepanud ¢ palMOHAIBHBIMU |
NENCTBUTEIIbHBIMU YHCIAMM.

BoimonHaTs puOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
nenaTh IPUKUJIKY U OLIEHKY pe3yJibTaTa BBIUYMCICHUN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTeJeM; CTaHAapTHas
dopma 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypadbHON CTEINEHHU;
MCITIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH IEUCTBUTEIBHBIX YHCET JUTSl PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MIPECTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCITOJIb30BaTh 3aMHCh MPOU3BOJIBLHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIHN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATHUAMH: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALIMOHATIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonusaTs npeodpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKUE YPABHECHUS.



BeinosiHATh nmpeoOpa3oBaHMs LENBbIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX
BBIDQXKEHUM W  pemaTbh OCHOBHBIE THIIBI  LEJBIX, PAalMOHAIBHBIX U
MPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA I PELICHUS MAaTEMAaTUYECKUX 3a/1a4
U 3aJ1a4 U3 pa3jIudHbIX 00JIacTell HAYKU U PealbHON KU3HU.

MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aire0pbl, COCTAaBISTH
BBIDQ)KEHUS, YPAaBHEHHs, HEPABEHCTBA [0 YCIOBHIO 3aJauyd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIHUS, CIIOCOOBI 3a7aHusl (PyHKIMH, 00JacTh
ONpeJIeIeHHs] U MHOXKECTBO 3HAaueHUU (QyHKUMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIIUHY, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUIUMA 715 pelICHUs] YpaBHEHU.

Crtpoutb u uuTaTh rpaduku JTUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTENEHHOW (DYHKITUU C IIEJIBIM MTOKa3aTeNIeM.

Ucnonb3oBaTh rpadukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOIECCOB U
3aBHCHMOCTEN MpHU pElIeHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU; BBIpAXXaTh (HOPMYIaMH 3aBUCUMOCTH MEXy BETUYHHAMU.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OnepupoBaTh NOHATUSAMHU: IIOCIEAOBATEIbHOCTh, apUPMeTHUECKas U
reOMETPUYECKas IIPOIPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO YyOBbIBalOIIash TIeOMETpUYecKast
nporpeccusi, cymma 0€CKOHEUHO YObIBaOIEH T€OMETPUIECKON TPOrPECCU.

3aaBaTh MOCIIEI0BATEIbHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp3oBaTh CBOKWCTBA IMOCIEAOBATEIBHOCTEN U MPOTPECCUN TSI PELICHUS
peanpHBIX 3a7a4 NPUKIAAHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIlEpALlMU HaJ MHOKECTBAMH.

Hcnonp30BaTh  TECOPETUKO-MHOXKECTBEHHBIM — ammapar JUId  OIMCAHUsA
peaNbHBIX MNPOLECCOB W SBJICHUN, NPU PELICHHH 3aJad W3 JAPYTHX YydeOHBIX
IIPEAMETOB.

OnepupoBaTh  IMOHATUSAMH: OIIPEZIECIICHHUE, Teopema, CIIEICTBHE,
JOKa3aTeNbCTBO.



11 KVIACC

Yucaa v BbIYMCICHUS

OnepupoBaTh MOHATHUSAMH: HATypAJIbHOE, ILEJNO€ YHCIO; HCIOJIb30BaTh
MPU3HAKU JIEIUMOCTH LIEJIBIX YKCEII, PA3JI0KEHUE YUCIIa HA MPOCThIE MHOXKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIIMOHATIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMU: JorapudM UHCIa, TECATHUYHBIE U HaATypajbHbIE
JorapupMsl.

YpaBHeHUS ¥ HEPABEHCTBA

[IpumensTh CBOWCTBA CTEMEHH JJIA  MPeoOpa3oBaHMsl  BBIPAXKCHUMH;
ONEpPUPOBATH MOHATUSIMH: TOKA3aTEIBLHOE YPAaBHEHHWE M HEPABEHCTBO; pellaTh
OCHOBHBI€ TUIIbI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BoeimonHaTh mpeoOpa3oBaHUs  BBIPAXKEHUM, COJAEpKANIUX JIOrapuMBbI;
OTIEpPUPOBATH MOHATUIAMU: JIOTApU(PMUUIECKOE YpaBHCHHE W HEPABEHCTBO; pelIaTh
OCHOBHBIC THIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABCHCTB.

Haxonuth penienus npocTeHinX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUSIMU: CUCTEMa JIMHEWHBIX YPAaBHEHUN M €€ PpEICHUE;
UCITIOJI30BATh CUCTEMY JIMHEHHBIX YPABHEHUH ISl PEIICHUS TPAKTUUECKUX 3aa4.

HaxonuTh pemieHus NpoCcTEHIINX CUCTEM U COBOKYIHOCTEN pPAlMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHble CHUTyallMM Ha fA3bIKE aireOpbl, COCTABIIATH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIENIH C UCTIOIB30BAHUEM aliapaTta aareopsl.

DOyHKUUH U TPaPUKH

OnepupoBaTh TMOHATUSMU: TepuoaAnuYeckas  (YHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH (YyHKIIMHM, TOYKH OKCTpeMyMmMa (yHKIUH, HauOodbIIee U
HauMEHbIIIee 3HAYCHHS (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BATh HX IS
UCCie0BaHus (PYHKIUH, 3aJaHHOU rpaduKOM.

OnepupoBaTh MOHATUSAMHU: TpapUKH TMOKA3ATEIHHOUW, JIOTapuOMHUUECKOU U
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh UX HA KOOPJAWHATHOM TUIOCKOCTH H
HCIOJIB30BATH ISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOW TUIOCKOCTH TpadUKH JIMHEHHBIX ypaBHEHHUI
Y WCTIOJI30BaTh UX JJISl PEUICHUSI CUCTEMBI JMHEUHBIX YPaBHECHUM.

Ucnonp3oBate rpaduku (QYHKIUN JUIsI  UCCIIENOBAHUS TPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4ecKOro aHajau3a

OnepupoBaTh MOHATUSIMU: HENpepbIBHAS (QYHKIUS; NPOU3BOAHAS (QYHKIINY;
UCIIOJIb30BaTh TE€OMETPUUECKUM U (PU3NYECKUN CMBICIT MPOU3BOIHON JJI PEIICHUS
3a7a4.



HaxoauTe npou3BOgHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATD MPOU3BOIHBIE
CYMMBI, TPOU3BEIEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl UCCIEI0BAHUS K TOCTPOCHUIO TPAa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO Uil HAXOXKIACHUS HAWIY4YLIEro pELICHUS B
MIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMH: T[EepBoOOpa3Hass W  MHTErpall; TMOHUMATH
reOMETPUYECKUN U (PU3UYECKUIN CMBICI HHTErpaa.

Haxoaute nepBooOpa3Hble 3J€MEHTapHbIX (DYHKIMM; BBIYUCIATH MHTETpal
no ¢popmyne Herorona—JleitoHuna.

Pewate mpuknagHele 3agaud, B TOM YHCJE COLMAIBHO-D)KOHOMHYECKOTO H
(du3nUecKoro xapakrepa, CpeACTBAMU MaTEMAaTUYECKOT0 aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 5
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. TpuroHomMeTpuyecKkre 22 1
ypaBHEHUS
5 [TocnenoBaTebHOCTH U IPOTPECCHH 5
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTprudeckre QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1
5 WHTerpan u ero npuMeHEHHs 9
6 Cucremsbl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
1 MHO0xecTBO, orepauy HajJ MHOKECTBaMHU. 1
Huarpammer Ditnepa—Benna
Parmmmonansueie yncina. OOBIKHOBEHHBIE U
2 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OECKOHEYHBIE MTEPHUONUECKHIE TPOOH
Apudmernueckue onepanuu ¢
3 palnMoHaIbHBIMHU YUCIIAMH, 1
peoOpa30BaHMsI YUCIOBBIX BhIPAXKEHHMA
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
4 pelieHus MPUKIAIHBIX 337a4 U3 Pa3InIHBIX 1
oTpaciel 3HaHUW U peaIbHON KU3HU
[Ipumenenue npoOeii U MPOLIEHTOB IS
5 pelIeHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX 1
oTpacJell 3HaHUW U peaabHOU KU3HU
5 JleiicTBuTenpHbIC YKcha. PanrionanbHbie U 1
HppalMoHalIbHBIE YUCIIa
7 Apudmernueckue omneparuu c 1
JNENCTBUTENbHBIMU YUCIAMU
[TpubnmkEHHBIE BBIYUCIICHUS, IPAaBUIIA
8 OKPYIJICHMS], IPUKUJIKA U OLICHKA 1

pe3yibTara BBIUMCIICHUM




ToxnecTBa U TOXXAECTBEHHBIE

9
npeoOpa3oBaHms
10 VYpaBHeHUE, KOPEHb YpaBHEHUS
11 HepaBeHcTBO, pellieHre HepaBeHCTBA
12 Merona uHTEpBaAJIOB
13 Pemenue nensix 1 IpoOHO-pallMOHANIBHbIX
YpaBHEHUIN U HEPABEHCTB
KonTponsHas pabora no teme "MHo)kecTBa
14 palMOHANBHBIX U AEUCTBUTEIBHBIX YHCEIL.
PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"
15 OyHKIHUSA, CTTOCOOBI 3a1aHusT DYHKIIUH.
B3aumHo o6paTHbIe QyHKIIMH
I'paduk dyakmmu. O6macTs onpeneacHus u
16 MHOYECTBO 3HaueHu pyaknuu. Hymm
¢byukun. [IpoMexxyTKy 3HAKOMOCTOSTHCTBA
17 UeETtHbie 1 HEUETHBIC (PYHKITMH
CreneHs C 1EeNbIM [T0Ka3aTEIeM.
18 CrannapTtHas (hopma 3armcu
JNEHCTBUTENLHOTO YnCIa
Hcnons3oBanue moaxoasiieii opmpl
19 3aMMcy JeCTBUTENbHBIX YHUCEN JIS
pelIeHNs MPaKTUYECKHX 3a7a4d U
MIPE/ICTaBJICHHUS TAHHBIX
CrenenHas GyHKIHS C HATYpPaJIbHBIM U
20 eJIbpIM nokasareneM. E€ cBoiicTBa 1
rpaduk
21 ApupmeTnueckuii KOpeHb HaTypalbHON

CTCIICHHU




ApupmeTnuecknii KOpeHb HATYpaIbHON

22
CTEIIEHU

23 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

24 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

o5 CaoiicTBa apr(METUUECKOTO KOPHS
HAaTypaJbHOW CTENEHU

26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—oM CTeneHu

27 JeicTBust ¢ apupMeTHUECKUMHU KOPHSIMU
N—oM CTeneHu

28 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—oil cTeneHn

29 JeiicTBust ¢ apupMETHUIECKIMHU KOPHSIMU
N—oil cTeneHn

30 JelicTBust ¢ apupMETHUIESCKMMHU KOPHSAMU
N—oil cTeneHu

31 Pemenue uppannoHanbHbIX ypaBHEHUN U
HEPaBEHCTB

32 Penrenne nppaiiMOHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

33 Pelrenne nppaiMoHaIbHBIX YPABHEHUH U
HEPaBEHCTB

34 Peienne nppanioHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

35 Pemienne nppaniMoHaNbHBIX YpaBHEHUHN U

HCEPAaBCHCTB




36

CoiicTBa u rpaduk KOpHS N-0ii cTENeHN

37 CoiicTBa u rpaduk KOpHS N-0ii cTeNeHN
KonTtposnsHas paboTa o teme

38 "ApudMeTHuecKuii KOpeHb N—0i CTETeHHN. 1
WpparnmonaibHbIe ypaBHCHUS U
HepaBeHCTBaA"

39 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 1
aprymMeHTa

40 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 1
aprymMeHTa

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC M apKTaHTEHC 1
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 oTpeieTIeHue TPUTOHOMETPUUECKHIX 1
(yHKIIHI YUCIOBOTrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

44 oTpeieJICHUEe TPUTOHOMETPUUECKHIX 1
(yYHKIIHMI YUCIOBOTrO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

46 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

47 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

49 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX 1
BBIpaXKCHUIN

50 IIpeobpazoBaHre TPUTOHOMETPHUUECKUX 1

BBIpAXKCHUMN




[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

51 . 1
BBIpAKCHUI
59 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI
53 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKCHUI
o4 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
55 Pemenne TpUroHoOMeTpHUUECKUX YpaBHEHHM 1
56 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
S7 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
58 Pemrenne TpuroHOMETpUYECKUX YPABHEHUI 1
59 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
KonTtponbHas padoTa o teme "dopmyisi
60 TPUTOHOMETPHUH. TpUTOHOMETPUIECKHE 1
ypaBHEeHUS"
IlocnenoBatenbHOCTH, CIOCOOBI 3a4aHUS
61 OCJIEIOBATEILHOCTEN. MOHOTOHHEIE 1
MIOCJIEI0BATEIbHOCTH
Apugpmerrueckas 1 reoMeTpudeckas
62 nporpeccuu. Mcnosp3oBaHue Nporpeccuu 1
JUISl peLIeHUs peabHbIX 3a1a4
MPUKIIAJHOTO XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas
63 nporpeccus. Cymma O€CKOHEYHO 1
yOBIBaIOLIEH reOMETPUYECKOI MPOrpeccuu
64 dopmyra CI0KHBIX TPOLIEHTOB 1
65 dopmyra CI0KHBIX TPOLIEHTOB




O0001enue, cucreMaTH3amus 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
67 Wrorosas koHTposibHas paboTa 1
O0001enne, cucreMaTn3amus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabHnsbie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM
CBoiicTBa cTeneHU 1
3 [IpeoOpa3oBanHue BbIpaKEHUH, COAEpPIKALINX 1
paloHaIbHbIE CTEIIEHH
4 [IpeoGpa3oBanue BhIpaKEHUH, COIEpPIKALIUX 1
paloHaIbHbIE CTEIIEHH
5 [IpeoGpa3oBaHue BhIpaKEHUH, COIEPIKALIUX 1
paloHaIbHbIE CTEIICHH
6 [Toka3zaTenpHbIC ypaBHEHHUS U HEPABEHCTBA 1
7 [Toka3zaTenpHbIC YypaBHEHUS U HEPABEHCTBA 1
8 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1
9 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3zaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas QyHKIIHSA, €€ CBOWCTBA U 1
rpaduk
Kontponbnas pabora no teme "CremneHs ¢
12 palOHATILHBIM [TOKa3aTeJIeM. 1 1
IToxazatenbHast pyHkuus. [lokasarenbHble
YPaBHEHUs U HEPABEHCTBA"
13 Jlorapugm uucna 1
14 JlecATUUHBIE U HATypaJibHbIE JOTapU(PMBbI




[IpeoOpazoBanme BEIpAKEHUH, COAECPIKAIUX

15
norapupMsI

16 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
norapumMsl

17 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIX
norapupmMsl

18 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIITIX
Jorapu(pmsl

19 JlorapudmMuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapudmudeckue ypaBHEHHS 1
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

93 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U
rpadguk

24 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U
rpadguk

o5 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpuveckue GyHKIIUH, UX
CBOWCTBA U rpaduKu

97 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

)8 Tpuronomerpuyeckue GyHKIUU, UX

CBOICTBA U IrpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPHUIECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonTponsnas pabora o teme
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHCTBa. T puroHOMeTpHYeCKHe
GbyHKIIUN 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepriBHbie QyHKITIHN

35 Metoa HHTEpBaIOB AJIs peleHUs
HEpPaBEHCTB

36 Metoa HHTEpBaJIOB /sl peLeHHS
HEpPaBEHCTB

37 [IpousBoanas GyHKIHH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuit 1 Gu3NYECKU CMBICI
MPOU3BOTHOM

40 I'eomerpuueckuit 1 Gu3NIECKU CMBICI
MIPOU3BOJHOM

41 [Ipou3BoaHbIE I€eMEHTAPHBIX (QYHKIUH

42 [Ipou3BoaHbIE IIeMEHTAPHBIX (QYHKLIUH




[IpousBogHAasA CyMMBbI, IPOU3BEICHHS,

43 .
94acTHOTO (DYHKIUH

44 [IpousBoiHast CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA

45 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA
[IpuMeHeHne npon3BOIHOMN K

46 WCCIIeIOBaHUIO (PYHKIMIT HA MOHOTOHHOCTb
U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOM K

47 HCCIEeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

48 rccaeaoBaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U KCTPEMYMBI
[IpumeneHnne mpou3BOIHOM K

49 rccaeaoBaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U KCTPEMYMBbI

50 Haxoxaenue HanOoJIbIIEro 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIUHU Ha OTpE3Ke

51 Haxosxaenue HarOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4YeHUs QYHKIUHU Ha OTpPE3Ke

59 HaxosxaeHue HarOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4YeHUs QYHKIUHU Ha OTpPE3Ke

53 Haxosxaenne HanOoJIbIIEero ¥ HAMMEHBIIETO
3Ha4YeHus1 QYHKIIUN Ha OTpe3Ke

54 Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO

3HA4YCHUA (I)YHKI_II/II/I Ha OTPC3KC




Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

> 3Ha4YeHUs1 (QYHKIIUN HAa OTPE3Ke
[IpuMeHeHnne npou3BOIHON IS
HAXOKJCHHS HAMITYYIIErO PEIICHUS B

56 MPUKIIAJIHBIX 33/1a4aX, U1 OTPeACICHUS
CKOPOCTH TIpoLIecca, 3aJaHHOTO (popMyson
WM rpapuKoM

57 KonTponsHas pabora no teme
"[IpousBoanas. [Ipumenenue npon3zBoaHon"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3nas. Tabnuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpuueckuii U pu3NYeCcKuit
CMBICII HHTETpaja

61 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

62 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

63 Beruncnenue uarerpana rno gopmyie
Herorona—JleitOauna

64 Beruucnenue uarerpana no gopmyie
Herorona—JleitOHuna

65 Brruucnenue unrerpana no gopmyie
Herorona—JleitOHuna

66 Brruucnenue unrerpana no gopmyie
Hrrorona—IJleitOnuna

67 Cucrembl TMHENHBIX YpaBHEHUN

68 Cucrembl TMHENHBIX YPaBHEHUN

69 Perenne npukiIagHbIX 337a4 ¢ MOMOIIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUN

70

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

72

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LECJbIX,
palluOHAJIbHBIX, UppAallUOHATIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUIN U HEPABEHCTB

74

CucreMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapuPMUUECKUX
ypaBHEHUI U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GpyHKIMI 1715
pelIeHNs ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB GpyHKIMI 1715
pelIeHns ypaBHEHU U CUCTEM

77

[IpuMeHeHune ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3aJa4 M 3a/1a4 U3 pasIn4HbIX oOsacTen
HAyKU U peaIbHOM KU3HU

78

KonTtponrHas padota no Teme "MHTerpan u




ero npuMeHeHus. Cucremsl ypaBHEHUI"

HaTypanLHHe 1 OCJIbIC YKClla B 3aa4ax U3

7 peanbHOM )KU3HU

80 HatypaJibHbIe 1 1eTbIe Yrciia B 3a7adax u3
peanbHOM KU3HU

81 HatypaJibHbIe ¥ 1eTbIe Yrciia B 3a7a4ax u3
peanbHOM )KU3HU

82 [Ipu3Haky JeTMMOCTH LETbIX YUCEI

83 [Tpu3HAaKH JETUMOCTH LENBIX YHACEI

84 [Tpu3Haku qETMMOCTH IEIBIX YUCEIT

85 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HaHUMU. YpaBHEHUS

86 [ToBTOpEeHME, 0600IIEHNE, CHCTEMaTH3aITUs
3HAaHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

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

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

90 [ToBTOpEeHue, 06061IeHNE, cCCTEeMAaTH3aIUs
3HaHUNA. YpaBHEHUSA

o1 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencrsa

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

93 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs




3HaHui. HepaBeHncraa

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

9 . 1
3HaHui. HepaBeHncrea

95 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHUi. CrucTeMbl ypaBHEHUIN

97 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHu. OyHKIUK

98 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHu. OyHKIUK

99 HroroBast KoHTpOJbHAS padoTa 1

100 Hrorosas koHTpoJBbHAs paboTa
O0o001enue, cucTeMaTH3alysa 3HaHUH 3a

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

102 Kypc aJireOpbl ¥ HadaJl MaTeMaTHYEeCKOTO 1
anamm3a 10-11 knaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







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

Marematuka: anreOpa 1 Hauaja MaTEMaTUYECKOr0 aHaJIU3a ,F€OMETPHSL.
Anrebpa 1 Hauaja MaTeMaTHdeckoro ananusa . 10 knacc : yaeOHUK ISt
o01ieo0pa3zoBaTeIbHbIX OpraHu3aluii : 6a30BbIN U YIITyOJIeHHbBIN
ypoBeHb/FO.M.Konsirun ,H.E.®&noposa, M.1.111a6ynun -10-e uzz.,crep.-
M:npocseuienne,2022.

MaremaTuka: anredpa 1 Hayajla MAaTeMaTUYECKOTO aHAIN3a ,T€OMETPHSI.
Anre6pa 1 Hauaja MaTeMaTHYeCKoro aHanusa . 11 kjacc : yyeOHUK i
o01reo0pa3zoBaTeIbHBIX OpraHu3aluii : 6a30BbIN U YIITyOJICHHbBIN
ypoBeHb/FO.M.Konsrun ,H.E.®&noposa, M.U.111a6ynun -10-e uzz.,crep.-
M:npocseuienune,2022.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Marematuka: anreOpa U Hadajia MaTEMaTHYECKOTO aHaJIM3a ,F€OMETPHS.
Anrebpa 1 Hauaja MaTemMaTHdeckoro ananusa . 10 kiacc : yaeOHUK st
00111e00pa30BaTebHBIX OpraHu3aIuii : 0a30BBIM M YITyOJIeHHBIN
ypoBeHb/lO.M.Konsarun ,H.E.®&noposa, M.U.111a6yrun -10-e uzz.,crep.-
M:npocgsemienue,2022.

Matemaruka: anreOpa 1 Ha4ajia MaTeMaTHIECKOro aHAIH3a ,F€OMETPHSL.
Anrebpa 1 Hauaja MaTeMaTHYECKOro aHanm3a . 11 kmacc : yueOHUK JJis
001e00pa3oBaTeIbHBIX OpraHu3aIii : 0a30BBIM M YITyOJeHHBIN
ypoBenb/HO.M.Konsrun ,H.E.®&noposa, M.M.111a0ynun -10-e uzn.,crep.-
M:npocseuienne,2022.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETU
UHTEPHET
http://www.dok4web.ru

http://www.fipi.ru
http://school-collection.edu.ru



http://www.dok4web.ru/
http://www.fipi.ru/
http://school-/

[aHHble 31eKTPOHHOM nognucu
Bnapgeneu;: Kacaukaa Hagexpna BacunbesHa
Opranusauua: MYHUUUNANBHOE BIOAXKETHOE
OBLLUEOBPA3OBATE/IbHOE YYPEXKAEHUE CPEOAHAA
OBLLEOBGPA3OBATE/IbHASA LLIKO/IA Nel . KAETHA BPAHCKOWN
OBJ1ACTU, 3215003198 324501001

DaHHble cepTudpukara
CepwuiiHblit Homep: 610BO57EDBDC3FAAES9E2BD59AA864AF
Cpok geticteuma: 06.09.2022 12:34:00 - 30.11.2023 12:34:00

[ OKYMEHT NoANucaH 3NeKTPOHHOM NOANUCHIO




