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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma y4yeOHOro Kypca «Anredpa MW Haudaja MaTeMaTHYECKOTO
aHanu3a» 0a3oBOro ypoBHs miisi oOydaromiuxcsi 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe DepepanbHOrO TOCyAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHEro
oOmero oOpa3oBaHus, C Y4Y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHMIA,
OPEIBSIBISIEMBIX K MaTeMaTHUECKOMY OOpa3oBaHHIO, W TPAAMIUNA POCCHICKOTO
oOpa3oBanus. Peamuzanus mporpamMmbl 00e€CHeUMBaET OBIAJCHUE KIIOUYEBBIMH
KOMIETCHIIMSIMHA, COCTaBIISIONIMMH OCHOBY [JII CaMOPa3BUTUSI W HEMPEPHIBHOTO
00pa30BaHUs, IIEIIOCTHOCTh OOIIEKYJIbTYpPHOTO, JHUYHOCTHOTO W TI03HABATEIHHOTO
Pa3BUTHS JTIMYHOCTH 00yUYAOITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayalla MaTeMaTH4YeCKOTO aHaIM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B TIPOIPAMME CTapIeH IIKOJIbI, TTOCKOJIbKY, C OJHOW CTOPOHHI,
OH 00€CIICUMBACT HHCTPYMEHTAIBHYO 0a3y JIJIs U3YYCHHUS BCEX €CTCCTBCHHO-HAYYHBIX
KypCcOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTHUYECKOEC W aOCTPAKTHOE MBIIIUICHHUE
yyaluxcsi Ha ypOBHE, HEOOXOIMMOM [Jii OCBOEHHS KypcOB HH(DOpPMATHKH,
OOIIIECTBO3HAHHUSA, HCTOPUM, CIOBECHOCTH. B paMkax [HaHHOro Kypca ydaimiuecs
OBJIaJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKkH, KOTopas (pOopMyIHpyeT
CBOM JIOCTH)KEHHS] B MaTeMaTU4YECKON dopme.

Kypc anrebpbl u Havyanm mMaTeMaTHYECKOTO aHaIM3a 3aKJIaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUs 3aKOHAMU (DU3UKH, XUMUHU, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX
TEHACHIIMI SKOHOMHMKH M OOIIECTBEHHOW >KM3HU, TO3BOJIIET OPHEHTHUPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX U KOMMBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh
UX B MOBCEIHEBHOW XU3HU. B TOXXKe Bpemsi oBnajieHue aOCTPaKTHBIMH U JIOTHYECKU
CTPOTHMH  MAaTeMAaTHYECKUMHU KOHCTPYKIHSIMU pPa3BUBAaCT YMEHHE HAXOJUTh
3aKOHOMEPHOCTH,  OOOCHOBBIBATh  HMCTUHHOCTH  yTBEPXKIEHHUSA,  HUCIOJIb30BATh
00001IeHne W KOHKpeTH3aluio, abCTparupoBaHWe ¢ aHAJIOTHIO, (OPMUPYET
KpEeaTUBHOE U KPHUTHUYECKOE MbIIUIeHHEe. B Xome wu3ydenuss anreOpsl W Hadam
MaTeMaTUYeCKOTO aHallM3a B CTapIIEH IIKOJE y4Yaluecs MOJydar0T HOBBIM OIIBIT
pEelIeHHs] TPHUKIAJHBIX 337a4, CAMOCTOSTEIHHOTO TIOCTPOCHHUS MAaTEeMaTHYECKHUX
MOJIeNIel PeaIbHBIX CUTYaIluid U MHTEPIPETAIMN MOTyYCHHBIX PEIICHUN, 3HAKOMSITCS
C IpUMEPAMH MaTEMAaTHIECKUX 3aKOHOMEPHOCTEH B MIPHUPOJIE, HAYKE U B UCKYCCTBE, C
BBTAIOIIMMUCS MATEMATHIECKUMH OTKPHITHSIMU M MX aBTOPAMH.

Kypc o6mamaer 3HAYUTENBHBIM BOCIUTATEIBHBIM MOTCHITUAIOM, KOTOPBIH
peanusyercs Kak uepe3 yueOHbIM MaTepuayn, CHocoOCTBYHOIIUN (POPMHUPOBAHUIO
HAy9YHOTO MHPOBO33PEHUS, TaK W depe3 crnenuPuky ydeOHOW JesSTEIBHOCTH,
TpeOyromeld caMOCTOATEILHOCTH, aKKypaTHOCTH, MPOJOJDKATEIFHOW KOHIICHTPAIUU
BHUMAaHHWSI 1 OTBETCTBEHHOCTH 3a MOTYUYEHHBIN pe3ysIbTarT.



B ocHoBe mertoauku oOydyeHHs ajqreOpe W HavyajaM MaTEMaTUYECKOro aHalin3a
JICKUT ACATETbHOCTHBIN MPUHIIUI 00yUEHHUSI.

CtpykTypa Kypca «Anredpa M Hauyajga MAaT€MAaTUYECKOIO aHAIM3a» BKIKOYAET
CIEAYIOIINE COIAEPKATENBbHO-METONNYECKAE JUHUU: «Yucna U BBIYUCICHUS,
«Dynkuuu U rpagukn», «YpaBHEHHs UM HepaBeHCTBa», «Hawama matemaTnueckoro
aHanu3a», «MHOXKECTBa M JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKHE
JUHUAUA W3YyYaloTCs Ha TMPOTSHDKEHUM JBYX JieT oOydeHUs B CTaplled IIKoJe,
€CTECTBEHHO JIOMOJHAS APYr APYra M IMOCTEINEHHO HACHIIIAACh HOBBIMH TEMAaMU U
pasnenamu. JlaHHBIA Kypc SIBJISIETCS MHTETPATUBHBIM, IMOCKOJIbKY 00beIUHSET B cele
coJiepKaHNe HECKOJbKMX MaTeMaTUYeCKMX IUCHUIUIMH: anreOpa, TPUTOHOMETpHS,
MAaTEMAaTHYECKUW aHalIu3, TEOpUs MHOXKeCTB M Ap. 1lo mepe Toro kak ydammecs
OBJIaJICBalOT BcE€ Oojiee IMIMPOKMM  MAaTeMAaTHUYECKUM  almapaToM, Yy  HHUX
nocieoBaTeIbHO  (OPMHUPYETCS M COBEPIIEHCTBYETCS ~ yMEHHE  CTPOUTH
MaTeMaTUYECKYI0 MOJI€JIb PEaIbHOW CHUTyalluM, NMPUMEHATh 3HAHMS, MOJIYYCHHBIC B
Kypce «Anrebpa U Hayaja MaTEMaTUYECKOrO  aHajau3a», g  pelieHus
CaMOCTOSATEIbHO  CHOPMYJIMPOBAHHOW  MaTeMaTHYeCKOW  3ajadyd, a  3aTeM
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

ConepxaTtenbHO-MeTOANYECKass JIMHHUS «YUuciaa W BBIUKMCICHUS» 3aBEpILIACT
(dopMHUpOBaHUE HABBIKOB HCIIOJNB30BAHUS JIEUCTBUTEIBHBIX YHCEN, KOTOpOEe OBLIO
HA4YaTo B OCHOBHOM miKosie. B crapmieil mikoie oco0oe BHHMaHHE YJEseTcs
(GOpMHUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ce0s
UCIIOJIb30BaHUE PA3NMMYHBIX (GOpM 3alUCH  JIEUCTBUTENBHOTO 4YHCIAa, YMEHHE
PaLMOHAIBHO BBINOJHATH ACUCTBUS C HUMHU, JE€JIaTh IPUKHUIKY, OLICHUBATH PE3YJIbTAT.
OOyuaroiuecss TMOMy4YaloT HaBBIKM MNPUOMKEHHBIX BBIYUCICHUH, BBIMOTHEHUS
NEUCTBHM C 4YWCIIaMH, 3alMCaHHBIMH B CTaHAApPTHOW (opMe, HCIOIb30BaHUS
MAaTeMaTHUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKCHUM.

JIuaus «YpaBHEHUST WU HEPABECHCTBA» PEATU3YETCS HA MPOTSIKEHUU BCETO
oOy4yeHHMs] B CTapmieid MIKOJe, TIOCKOJIbKY B KaXIOM pasfiene MNporpaMMbl
MPETyCMOTPEHO PEIIEHUE COOTBETCTBYIONIMX 3anad. OOydarolniydecs OBJIaJICBAIOT
pPa3IMYHBIMU  METOJAMHU PELICHUS LEJbIX, PAUUOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(OMHUUECKIX WU TPUTOHOMETPUIECKUX yYPaBHECHHM, HEPABCHCTB
u ux cucreM. [lomydeHHBIE YMEHHSI MCTOJIB3YIOTCS TPH UCCIIENOBAaHUU (PYHKITUH C
MIOMOIIBI0 TMPOW3BOJHOW, PEIICHUM MPUKIAJHBIX 3a7a4 M 33aJa4 Ha HAaXOXICHHE
HauOOJBITNX W HAWUMEHBINIWUX 3HaYeHWH (yHkmmu. J[aHHAs copepIKaTenbHAs JTUHUS
BKJIFOYAET B ce0s Takke (HOpMUpPOBAHWE YMEHUHN BBIMOIHATH PACUETHI MO (HOPMYIIaMm,
npeoOpa3oBaHus 1EIbIX, PAMOHAIBHBIX, UPPALNOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIpaXKEHUM, a TaKKe BBIPAKECHUM, coAepKallluxX cTerneHu u yorapudmsl. braaronaps
M3YUYCHHUIO aire0panyeckoro Marepuajia MpPOUCXOJUT JalibHEHIIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS ydalluxcsi, GOpMHUPYIOTCS HABBIKU



JACNYKTUBHBIX PACCyXKIEHUH, pabOThl C CUMBOJIBHBIMH (DOpMaMH, MpPEICTABICHUS
3aKOHOMEpPHOCTEN W 3aBUCHUMOCTE B BHUJAE pPABEHCTB M HEpaBeHCTB. AnreOpa
npeiaraeT 3QGeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHUS MPAKTUIECKUX U €CTECTBEHHO-
HAy4YHBIX 33/1a4, HAIJISIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopepxxarenpHO-MeTOaUYeCcKass JuHUS «DyHKIMM ©  TpadUKm»  TECHO
NeperuieTaeTcs ¢ IPYruMU JUHUSMU Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE 3aJaéT
MOCJIEIOBATENILHOCTh M3Y4Y€HUs Marepuana. M3ydeHue cTeneHHOM, MOKa3aTeNbHOM,
Jorapu(pMUYECKO M TPUTOHOMETPUYECKUX (DYHKIMMI, HUX CBOWCTB M T'paUKOB,
UCIOJIb30BaHUe (GYHKUMHA [Jis penieHus 3ajad U3 JAPYTrux ydeOHbIX NPEIMETOB U
peanbHON KU3HHU TECHO CBSI3aHO KaK C MaTEMAaTHYECKUM aHAJIU30M, TaK U C pEelIEHUEM
ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM O0JbIIOE BHUMaHUE yaenseTcs GOPMUPOBAHUIO
YMEHHS BBIpaXaTh (HOpPMyJIaMH 3aBHUCHMOCTH MEXAY Ppa3IUYHBIMH BEITUYUHAMU,
UCCJIeIOBAaTh TMOJNy4YeHHbIe (QYHKIHUHU, CTPOUTh UX Trpaduku. Martepuan dToit
coJlepKaTesIbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHUN W HABBIKOB, MO3BOJISIONIUX
BBIPAYKaTh 3aBUCUMOCTH MEXIYy BEITUYMHAMHM B Pa3IM4HON (opMe: aHAIUTUYECKOM,
rpadguueckoii M ciaoBecHOW. Ero  u3ydeHwe  CIOCOOCTBYET  Pa3BUTHIO
ANTOPUTMUYECKOTO MBILIUICHHS, CHOCOOHOCTH K OOOOIIEHHIO W KOHKpETU3allHH,
UCIIOJIb30BAaHUIO aHAJIOTUM.

CopnepxarenpHass suHus «Hawama wmaremarnueckoro aHaiv3a» IO3BOJSET
CYIIECTBEHHO PACUIMPHUTHh KPYTI KaK MaTEeMaTHYECKUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYITHBIX OOYYaOIIUMCS, Y KOTOPBIX TMOSIBISIETCS BO3MOXHOCTh HCCIEAOBATH U
CTpPOUTH Tpaduku (DYHKIUH, ONpeaesaTh X HAWOOJBIINE U HAUMCHBIINE 3HAYCHUS,
BBIUUCTISATh TUIOMIaAu (GUTyp U OOBEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHHS
nporieccoB. JlaHHas coaep)kartenbHas JIMHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHHSI MAaTEeMaTHYECKUX  MOJEJed  peallbHbIX CUTyallud, HaXO0XKICHHS
HAWIYYIIETO pEHICHUS B TPUKIAJIHBIX, B TOM YHUCJIE COLMATHbHO-DPKOHOMHYECKHX,
3a7layaXx. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOIO aHalau3a CIOCOOCTBYET
pa3BUTHIO aOCTPAaKTHOTO, (OPMaIbHO-TOTHYECKOIO U KpPEATUBHOTO MBILIUICHHUS,
(GOopMUpPOBAaHUIO YMEHHI pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTUKH B Hayke,
TeXHUKe U HcKkyccTBe. OOydaromuecs Y3HAIOT O BbBLIAIOMIUXCS pe3yJIbTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHUS MAaTEMAaTUKH KaK HAYKH, U UX aBTOpax.

ConepxarenbHo-MeTOoqUYECKass TUHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTaM  TEOPUM  MHOXECTB.  TeOopeTHMKO-MHOKECTBEHHBIE
NPEJCTaBICHUs TMPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMaTHKH W MpeIararoT
Haubosee YHUBEPCATIbHBIA SA3BIK, OOBEIUHSIONIMM BCE pasleibl MaTEeMaTHKH U €€
NPUJIOKEHUH, OHHM CBS3BIBAIOT pa3Hble MaTEMaTHUECKHWE IUCHUIUIMHBI B €IUHOE
nenoe. IloaToMy BaXHO JaTh BO3MOXHOCTH HIKOJBHUKY MOHHMMATh TEOPETHKO-
MHO>KECTBEHHBI SI3IK COBPEMEHHOM MaTeMaTHMKH M HUCIOJb30BaTh €ro s
BBIPAXXCHHSI CBOUX MBICIICH.



B kypce «Anrebpa u Hayaia MaTeMaTHYECKOro aHaju3a» MPHUCYTCTBYIOT TAKXKe
OCHOBBI MAaTE€MAaTUYECKOIO MOJEIUPOBAHUS, KOTOpbIE MpHU3BaHbl CHOPMUPOBATH
HAaBBIKM NOCTPOCHHMSI MOJEJIEW pEealbHbIX CUTYallMi, UCCIENOBAHUS 3THUX MOJENIEHN C
MOMOIIBIO anmapara airedpsl M MaTeMaTHYEeCKOro aHald3a M HMHTEpIpeTaluu
MIOJIyYEHHBIX pe3yJIbTaTOB. Takue 3aJaHusl BIUIETEHbl B KaXAbl W3 pa3/eiioB
IIPOrpaMMBbl, ITOCKOJIBKY BECh MAaTEpPHA Kypca MIMPOKO HMCHOJb3YETCS IJISI PEIUICHHUS
NPUKIAIHBIX 3an1a4y. llpu pemeHnn peanbHBIX NPAKTUYECKUX 3a7a4  ydalluecs
pa3BHUBAIOT Ha0JII0JaTENBHOCTD, yMEHHUE HaxOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, MCMOJIb30BaTh AHANOTHMIO, O000IIAaTh W KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIAAHBIX 33724
OpraHu3yeTcsi B IIpollecce M3Y4YEHHMsI BCceX TeM Kypca «Anrebpa u Hadaa
MaTEMaTUYECKOTO aHAJIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1miaHe Ha M3ydeHHE Kypca aireOpbl U Havyall MaTeMaTHYECKOT0 aHaIn3a
Ha 0a30BOM ypOBHE OTBOJIUTCS 2 4yaca B Hejento B 10 kimacce u 3 yaca B Hegeno B 11
KJlacce, BCero 3a JiBa roja ooyuenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OECKOHEUHbIE  MEepUoAHYEcKHe  JIpoOu.  ApuMeTHYecKue  onepauud C
palMoHaIbLHBIMU YHCIIaMH, IPEOOPa30BaHUs YUCIOBBIX BhIpakeHUM. [Ipumenenue
poOeil U MPOIEHTOB JJIsl PelIeHUs MPUKIAIHBIX 33a/1ady U3 Pa3IudHbIX OTpaciei
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HPPALMOHAIBHBIE YHUCIA.
Apudmernyeckue omnepanuu ¢ JACHCTBUTENbHBIMH 4uciaaMu. [IpubnvxEéHHbIC
BBIYMCIICHUS, IPABUJIa OKPYIJICHUSA, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHU.

Crenmenb ¢ menbiM  mokasareneM. CranpaptHas  Qopma  3amucu
nelcTBUTENbHOrO yHcna. Mcrnonb3oBanue momxojsuiedi  Qopmbl  3amucH
JNEUCTBUTENBHBIX YUCEN 11 PEUICHUS NPAKTUYECKUX 3a/ady U MPEJCTABICHUS
JAHHBIX.

Apudmerndyeckuii  KOpeHb  HaTypallbHOW  cTemeHu.  JleWcTBus ¢
apu(PpMETHIECKUMU KOPHSIMU HATYpPaJIbHOM CTEICHH.

CuHyC, KOCHMHYC M TaHT'€HC YUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

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

Pemenue nienpix v 1poOHO-palMOHATBHBIX YPAaBHEHUM U HEPABEHCTB.

Pemenne nppanoHanbHbIX ypaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKHUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIaCTeil HAYKU U PeaIbHOM KU3HH.

DOyHKUNM U TPaPuKH

Oyukmus, crnocoObl 3amanus (ynknuw. [paduk  Gysxmuu. Bzaumuo
oOpaTHbIe (DYHKITHH.

OO6nacTp ompeneneHus: 1 MHOXKECTBO 3HaueHui QyHkuuu. Hynu dyHkuu.
[TpomexyTku 3HAKOMOCTOSAHCTBA. YETHBIEC U HEUETHBIE (DYHKIUU.

Crenennas QyHKIUs ¢ HATypaJIbHBIM U LIENbIM MOKa3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpad K KOpHS n-OW CTETICHHU.



TpuroHomerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKUIMI YKCIIOBOTO apryMEHTAa.

Havaja MmaTeMaTn4eCcKoOro aHajmu3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICI0OBATEIbHOCTEH.
MOHOTOHHBIC TTOCJIEA0BATECIBHOCTH.

Apudmerndeckas u reomeTpudeckas nporpeccuu. beckoneuno yObiBaromias
reomeTpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBArOIIEH Te€OMETPUUECKOM
nporpeccund. PopMyiia CIO0XKHBIX NPOLEHTOB. VCIonb3oBaHKWE MPOTrPEeCcCUd IS
pELIEHUs PeANIbHBIX 3aa4 MPUKIIAHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHoOk€ecTBO, Omnepaluu HajJ MHOKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara JJjs OINUCAHUS pPealbHbIX
IIPOLIECCOB U SIBJICHUM, TPU PEIICHUH 3a7a4 U3 JPYTUX y4eOHBIX ITPEIMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, JOKAa3aTEIbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUA

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

Crenens ¢ palmoHaIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[Ipeobpa3oBaHue BBIPAXKECHHM, COIEPIKAIITUX JIOTAPUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIMMUX CTEEHH C PaIMOHAIbLHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUrOHOMETPUUYECKUX HEPABEHCTB.

[lokazarenbHblEe ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHS U HEPABEHCTBRA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaaHbIX 33/1ad ¢ MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PAallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTHYeCKUX 3a7ad M 3aJad W3 Pas3IudHbIX 00JlacTeld HAyKH W peajbHOM
KU3HU.

DOyHKUUM U TPaPUKH

Oynkuust. [lepuoamueckune  pynkuuu. IIpoMekyTKM  MOHOTOHHOCTH
bynkuun. MakcuMyMbl 1 MUHUMYMbl (QyHkuuu. HamOonbliee W HamMeHblee
3HauYeHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U rpaduKy.

[lokazarenbHas u orapudmudeckas QyHKIHUUA, UX CBOMCTBA U rpadUKu.



Hcnonb3oBanue rpa@ukoB PyHKIUN Uil pelIeHUs YpaBHEHUN U JIMHEHWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEN, KOTOpPbIE BO3HUKAIOT MPHU PELIEHUU 3ajad U3 APYIHX y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCcKOro aHaIM3a

HenpepoiBHble pyHKIKMKA. MeTo1 HHTEPBAIOB JIJISl PEILICHNs HEPABEHCTB.

[IpousBoanass  Qyukuuu. ['eomerpuueckuid U (QUIUYECKUH  CMBICT
ITPOU3BOIHOM.

[IpousBoaHble  3neMeHTapHbIX  (QyHKuud.  DopMysibl  HaXOXKACHHS
POU3BOJIHON CyMMBI, TPOU3BEIEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne Mpou3BOAHON K UCCiIeN0BaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HauOobllero 1 HaMMEHBIIETo 3HaYeHUs] QYyHKIIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXO0XKJCHUS HAWIIy4lllero pEIICHUS B
OpPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTH IIpolecca, 3aJaHHOro
bopMyoi K rpaduKoM.

[TepBooOpa3znas. Tabnuira nepBooOpa3HBIX.

WNuterpan, ero reoMerpudyeckuii u (U3NYECKUN CMBICI. Brlunciaenue
uHTerpana mno popmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTuka» JOJDKHO OOecleunBaTh
JOCTH)KEHUE Ha YPOBHE Cpe/lHero o011ero o0pa3oBaHus CIEAYIONUX TUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMPOTPAMMBI y4eOHOTO TpeameTa
«MaremaTuka» XxapakTepU3yIOTC:

I'paxxnaHckoe BociuTaHue:

c(hOpMHUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA O0YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS DPA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpakJaHCKOro oOmiecTBa (BBIOOPBL, OMPOCHl W TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COILMAJBbHBIMM HWHCTUTYTAMH B COOTBETCTBUM C UX
(GyHKIUSIMU U Ha3HAYEHUEM.

[TatrproTyeckoe BOCIUTaHUE:

c(hOopMUPOBAHHOCTHIO POCCUICKON TPk IaHCKOW UJICHTUYHOCTH, YBAKESHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUMCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMaTUKOB U POCCUHCKON MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAaHHUEM JTYXOBHBIX HEHHOCTEN POCCHUICKOTO HApO/1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKCHUN HAYKU U JIEATEIbHOCTHIO
y4EHOT0; OCO3HAHHEM JIMYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMYHNBOTO OYIYIIIETO.

DCTEeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MUY, BKIIOYasg 3CTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCcyxIcHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYECKUM aCHEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

®du3nyecKkoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMCHHS TIPHUMCHSATH MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370pOoBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIN PEXXUM 3aHIATHH U

OT/bIXA, perynsipHas buznyeckas aKTHUBHOCTH); bu3nIeCKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeATENbHOCTHIO.

TpynoBoe BoCIUTaHHE:



TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHOM  JESATENIBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymiedt mpodeccud U pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH MKU3HMU; TOTOBHOCTBHIO K AKTUBHOMY
YYacCTHIO B PELIEHUHU MPAKTUYECKUX 3a]]a4 MATEMaTHYECKON HaNlPaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKOM KYJIbTYpbl, MOHUMAHUEM BIUSHUSA
COLIMAJIBHO-?KOHOMHMYECKHUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBLHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTHMYECKHX Mpoliem;
OpUEHTaluel Ha NMPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaady B
00JacTH OKpY’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB W OILICHKH UX
BO3MOXKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO TTO3HAHUSI:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd M  OOIIECTBEHHOW MPAKTUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YelOoBEYECKON IesTEIbHOCTH, JTaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS I[MBIIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KyJIbTYpOl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
WHAUBUAYAIBHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUS MPOTrpamMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepPU3YITCA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENILHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) VHusepcanvnvie  noznasamenvHwvle  Oelicmaus, obecneuusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 00OVUAIOWUXCs (0CB80OeHUe
Memo0o08  NO3HAHUS — OKpydcawoue2o  Mupa,  NpuMeHeHue  J102UYeCKUX,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Iornueckne 1eUCTBHUS:

e BBISIBJISTH U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTeMaTUYECKHUX
OOBEKTOB, MOHATUM, OTHOUIEHUM MEXKIYy MOHATUAMH; (POPMYJIHUPOBATH
ONpeNeNiecHUs]  MOHSTUH; YCTaHABIMBATh  CYIIECTBEHHBI  MpPHU3HAK
KJ1IaccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (POPMYJIHpPOBAaTh U  MPEeOOpPa3OBBIBATH  CYKICHUS:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBbIC, YAaCTHBIE U OOIIME;
YCIIOBHBIE;

BBISIBJISATh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTax, [aHHBIX, HAONIOACHUSIX U YTBEPKICHMSX;
npenjaratb — KpUTEpUM I BBIBJICHUSA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBAThH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOco0 pelieHus y4yeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMPATh HauWOoJiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )IefICTBI/ISI:

UCTIOJIh30BaTh BOIMPOCKHI KaK HCCIICIOBATCIbCKHI WHCTPYMEHT MO3HAHUS;
GopMyTUpOBaTH BOMPOCHL, (PUKCHPYIONINE TPOTHBOpPEUHE, MPoOiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OPMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA,

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBUSX.

PaGota ¢ undopmarnmei:

BBISBJIATh AeUIUTHl WHGOPMAINH, JAaHHBIX, HEOOXOMAUMBIX IS OTBETa
Ha BOIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMANMIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpUpOBaTh UHGOPMAIIMIO, IPEACTABIATh €€ B pa3IMuHbIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSITEIIbHO
c(OpMYIUPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oeticméus,  obecnevusarom

CPOPpMUPOBAHHOCIL COYUATLHBIX HABLIKOE 0OVHAOUUXCAL.
OOueHue:

BOCHPUHMMATh H (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMHM U LIETSIMU OOILEHHUSA; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IMOSCHEHUS IO
XOJly pelIeHus 3a1a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN pe3yJIbTaT;

B X0JIe 00CY>KJI€HUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIa€MOM TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBATh UJIEH, HAIICJICHHbBIE HA MOUCK
pEUIEHNs; COMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTHUX
YYaCTHUKOB JMaliora, OOHApYXKMBATh Pa3jiudyve M CXOJACTBO IMO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpPOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yibTaThl  pElIEHHs  3aJauyd,  OKCIEPUMEHTA,
UCCJICIOBAaHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUYETOM 3aJ1a4 MPE3CHTAIMH U OCOOCHHOCTEHN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh M  HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIMBHTyaJIbHOW paOOThI P pEIICHUH YIeOHBIX 3a/1a4; MPHHUMATH IIeJTb
COBMECTHOW JIESTEIBbHOCTH, IUIAHMPOBATh OPTraHHU3AIMIO COBMECTHOMN
paboTHI, pacrpeessaTh BUABI padoT, JOrOBAPUBATHCS, 00CYKIaTh MPOIECC
U pe3ynbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CyKaeHus,, 0OOMEH MHEHH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOOPJMHUPOBATh CBOW JCHCTBHSI C JPYTUMH UICHAMH KOMAaHIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopmupoeaﬂue CMbIC106bLX YCNMAHOBOK U IHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzanusi:

COCTaBJISITh IUIAH, aJTOPUTM PEIICHUS 3aJa4M, BHIOUPATh CIIOCOO PEIICHUS C

Y4IETOM MUMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHUPOBATH BAPUAHTHI PEIIEHUH ¢ yu€TOM HOBOU MH(OpMAIUu.

CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCpIIACMBIX HCﬁCTBHﬁ N MBICIUTCIBHBIX IIPOOCCCOB, UX PE3YJIbTATOB,
BJI1aACTb crocooamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIA  IpomecCa H
pe3yiibTaTta pCIICHHA MaTEeMaTHUYECKOM 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJId MU YCIOBUIM, OOBICHATH
IPUYMHBl JTOCTMKEHUS WA HEIOCTWIKEHHS PE3YJIbTATOB JESTENBHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIN3a»
Ha ypOBHE cpefHero o6iero oOpa3oBaHUs JOJKHO 0OeCleyuBaTh JTOCTHKEHHE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTENbHbIX PE3yIbTaTOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JeCATUYHAs APOOb, MPOIICHTHI.

Boimonuate  apudMeTrnyeckue — onepalud ¢ palUOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonssaTs npuOamkEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh MPUKUJIKY Y OLIEHKY PEe3yJIbTaTa BHIUYNCICHUH.

OnepupoBaTh MOHATHSMU: CTENEHb C LEIbIM IOKa3aTeJeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO YHWCJIA, KOPEHb HATypallbHOW CTEIEHH;
MCIIOJIb30BaTh MOAXOASINYI0 (OPMY 3aIUCH NEHCTBUTEIBHBIX YHUCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aMKCh MPOU3BOJIBHOTO yTiia Yepe3 0OpaTHhIE TPUTOHOMETPUIECKUE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

Brinonusate npeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUW U pellaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

Brinmonusate npeoOpa3zoBaHus IENbIX, PAIMOHAIBHBIX W HPpPAllMOHATBHBIX
BBID&XKCHUA WM  pemaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalUOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUS MAaTEMAaTUYECKHUX 3a/1a4
Y 3a/1a4 U3 Pa3IuYHbIX 00JIacTeil HAYKU U PeabHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTaBIATH
BBIDAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/Jayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM allllapaTa aireophl.

DYyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKIUSA, CIIOCOOBI 3aaHusd (PYHKIMH, 00JacTb
ONpeJieieHHs] U MHOXKECTBO 3HAueHUU (PyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIHH.

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

Hcnonb3oBaTh rpaduiku GyHKUUMA 715 pelICHUs] YpaBHEHU.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMM, KBAAPAaTUYHON (DYHKIIHUH,
CTeNeHHOW (PYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpadukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEN TPH PEIICHUH 3a/lay U3 JPYTuX y4eOHBIX MPEIMETOB U PeaibHON
’KU3HU; BBIpAXaTh (OPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Havana maTeMaTH4ecKoOro aHajim3a

OnepupoBaTh TMOHATHUSMHU: [OCJIEIOBATEIBHOCTh, apupMeTHdecKkas u
reOMeTpUYECKasi IPOrPECCHH.

OnepupoBaTh NOHATUAMM: OECKOHEUHO YOBIBawIlas TIeoMeTpudecKas
nporpeccusi, cymma 0€CKOHEYHO YOBIBaOIIEl T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp30oBaTh CBOKMCTBA MOCIEAOBATEIBHOCTEN U MIPOTPECCUM TSI PELICHUS
peanbHbIX 3a7a4 MPUKIAJHOIO XapaKkTepa.

MHoxkecTBa U JIOTUKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peaslbHBIX TPOLECCOB W SIBJICHUM, MPH peUIeHUH 3alad U3 JAPYTruX ydeOHBIX
IIPEIMETOB.

OnepupoBaTe  HNOHATUAMU: ONpeleneHe,  Teopema,  CIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATYpaJIbHOE, I1I€JI0O€ YHCJIO; HCMOJIb30BaTh
NPU3HAKU JEIMMOCTH LEJbIX YUCEII, Pa3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTEIICHD C PAllMOHAJIBHBIM IMOKA3aTEJIEM.

OnepupoBaTh MOHATUAMU: JorapudM UHCIa, ASCATUYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A MpeoOpa3oBaHUsl  BBIPAXKECHMIA;
ONEPHUPOBATh TMOHATHUSAMH: IOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; PpELIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHMsl  BBIPAXKEHUN, COAEpXKAIIMX JOrapu(msl;
ONEpUPOBATH MOHATUAMU: JOrapuPMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe penenus mpocTeHImx TPUTrOHOMETPUYECKUX HEPABEHCTB.

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

HaxoauTe pemeHust NpoCTENIINX CUCTEM U COBOKYITHOCTEW PAaIllMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTABIIATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI IO YCIOBHUIO 3aJadyH,
MCCJIeI0BATh OCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh  MOHATUSMU:  TNEepUOAMYECKas  (QYHKIMS, TMPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMHM, TOYKH DOKCTpeMyMma (YyHKIMH, HauOosbliee U
HauMEHbIIee 3HA4YCHHS (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh MX IS
uccienoBanus QpyHKIMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATEIBHOMW, JIOTapupMHUUECKON H
TPUTOHOMETPUYECKUX (DYHKIIMI; N300pakaTh UX HA KOOPJAWHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX YpaBHEHUU
Y HCIOJIb30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAHUA TMPOIECCOB U
3aBHCUMOCTEN U3 APYrUX YYEOHBIX JUCIHUILINH.

Hayajia MmaTeMaTH4€CKOro aHAJIU3a

OnepupoBaTh MOHATUAMH: HEMPEPhIBHAS (YHKIUSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUUICCKUN U (PU3UUYECKHUI CMBICT MTPOU3BOIHON JIJIsl PEIICHUS
3a/1ad.

Haxoauts npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKIINUN, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIHA.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIETOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTAaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKIECHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLNAIBHO-DKOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: [EepBOOOpa3Hasi W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



Haxonute mepBooOpa3Hbie 3JIEeMEHTApPHBIX (DYHKITHI; BBIYUCIATH WHTETPAJ
o ¢popmyne Hetorona—JleliOuuia.

Pemate mpuknagHbie 3aa4yd, B TOM YHCJIE COIMATHLHO-DKOHOMHYECKOTO U
¢u3ngecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoaprre | Hpaktirieckite o0pa3oBaTejibHbIE
padoThI padoThbI pecypest
MHoO)kecTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX Uncen. ParmonansHbIe 14 1
ypaBHEHHUSI U HEPABEHCTBA
) Oyuknuu U rpadpuku. CTeneHs ¢ LeabiM 6
TOKa3aTeeM
3 ApudpmeTnueckuil KOpeHb N—OW CTETEHH. 13 1
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA
DopMmybl
4 Tpuronomerpun. Tpuronomerpuyeckne 22 1
YpaBHEHHUS
5 [TocnenoBaTebHOCTH U IPOTPECCUH 5
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 |
3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
CreneHsb ¢ pallnOHAIBHBIM [10KA3aTEIEM.
1 [TokazatenbHas ¢pynkuus. [lokazarenbHbie 12 1
ypaBHEHHUS 1 HEPABEHCTBA
Jlorapudmuueckas QyHKIHUS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBeHCTBa
Tpuronomerpudeckue GyHKIIUNA U UX
3 rpaduku. TpuroHoMerpuueckue 9 1
HEpaBEeHCTBa
4 [IponsBoanas. [Ipumenenre npou3BoIHON 24 1
5 WNHterpan u ero npuMeHeHUst 9
6 CucrteMbl ypaBHEHHUI 12 1
7 HarypanbHbie u 1enbie uncina 6
g [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

MHoecTBO, Onepaluu Hajl MHOKECTBaMU.
Huarpammel Diinepa—Benna

Parmmonansusie ynciaa. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH, TTPOIICHTHI,
OECKOHEUHBIE TTEPUOTUUECKHUE TPOOH

ApudmeTrrueckre ornepauu c
palnMoOHAIbHBIMU YUCIIAMH,
IpeoOpa30BaHUs YHCIOBBIX BBIPAKEHUN

[Ipumenenue npoOeii U IPOIIEHTOB IS
pelIeHUs IPUKIAIHBIX 33aa4 U3 Pa3INdHbIX
OTpaciiel 3HaHUMW U peaIbHON KU3HU

[Ipumenenue npoOeii U MPOLIEHTOB IS
pelIeHUs MPUKIAIHBIX 33]a4 U3 Pa3IMUHBIX
OTpaciiel 3HaHUM U peaIbHON KU3HU

HeﬁCTBHTCHLHBIC yucia. PanmonanbsHbie U
HppanoOHaJIbHbIC YUCJIa

ApudmeTrueckre ornepaiuu c
JNeHUCTBUTENbHBIMH YHCIIAMU

[TpuGnnxEHHbBIE BEIYMCIIEHUS, TpaBUIa
OKpYTJICHUs, TPUKUIKA U OLEHKA
pe3yJbTaTa BEIYMCICHUN




ToxnecTBa U TOXXAECTBEHHBIE

9
npeoOpa3oBaHUs
10 VYpaBHeHME, KOPEHb YPABHEHUSI
11 HepaBeHncTBO, penieHre HepaBeHCTBA
12 Merto nHTEpBaANIOB
13 Pemenue nensix 1 IpoOHO-pallOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB
KonTponbHas pabora no teme "MHokecTBa
14 palMOHAIBHBIX U ICUCTBUTEIBHBIX YHCEIL.
PanvionaneHbIe ypaBHEHNS M HEPABEHCTB"
15 OyHKIUS, CTIOCOObI 3aaHus (PYHKITUH.
B3aumHo obpaTHbIe GyHKIUU
I'paduk pysakmuu. O6macte onpeneacHus u
16 MHOECTBO 3HaueHu pyukmuu. Hymn
¢bysakun. [IpoMexxyTKu 3HaKONIOCTOSTHCTBA
17 UETHbie 1 HEUETHBIC (PYHKITUN
CreneHs C 1eNbIM [TOKa3aTeIeM.
18 CrannmapTHas ¢opma 3armcu
JNeHCTBUTENLHOTO YnCiIa
Hcnonw3oBanue moaxoasamieii opmbl
19 3aMMcy JeCTBUTENbHBIX YHUCEN JIS
pelIeHUs MPaKTUYECKHUX 33]1a4 U
MIPE/ICTaBJICHUS TAHHBIX
CrenenHas GyHKIIHS C HATypalIbHBIM U
20 LIeJIBIM TTOKa3areseM. E€ cBolicTBa u
rpaduk
)1 ApudmeTnueckuil KOpeHb HaTypaTbHOU

CTCIICHHU




Apudmernueckuii KOpeHb HaTYpaTbHON

22
CTENEHU

3 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOU CTENEHU

24 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOU CTENECHU

)5 CaoiicTBa apr(METUUECKOTO KOPHS
HATypaJbHOW CTEIEHU

26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
Nn—Oil CTENEeHN

7 JleiicTBus ¢ apudMeTHUECKUMU KOPHIMHU
Nn—Oi CTENEeHN

)3 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—OW CTENEHU

29 JeiicTBust ¢ apupMEeTHUIESCKIMHU KOPHSIMU
N—OW CTENEHU

30 JelicTBust ¢ apupMETHUIESCKUMHU KOPHAMU
N—OW CTENEeHU

31 Pemenue uppanvoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

0 Penienne nppaioHabHBIX YpaBHEHUN U
HEPaBEHCTB

1 Peuienne nppaioHaIbHBIX YpaBHEHUN U
HEPaBEHCTB

34 Pemienne nppanoHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

35 Penrenne nppanoHaibHBIX YPaBHEHUN U

HCPAaBCHCTB




36 CBoiicTBa u rpaduk KOpHS N-0i CTENEHU 1

37 CBoiicTBa u rpaduk KOpHS N-0i CTENEHU 1
KonrponsHas padora o teme

o "ApudmMeTrnueckuii KOpeHb N—O# CTETCHHU. |
WppatmonanbHble ypaBHEHUS U
HepaBeHCTBa"

39 CuHyc, KOCHHYC M TAaHT€HC YUCIIOBOTO |
aprymeHra

40 CuHyc, KOCHHYC M TAaHT€HC YUCIIOBOTO |
aprymeHra

41 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 1
YHICIIOBOTO apryMeHTa

4 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC |
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

43 ONpeACIICHUE TPUTOHOMETPUUECKHUX 1
(yHKIUI YHUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 ONpeACIICHUE TPUTOHOMETPUYECKHUX 1
(yHKIIUI 4UCTIOBOrO apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUUYECKUE (POPMYJIBI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

47 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

49 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIpaXKCHUI

50 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1

BBIPAXKCHUMN




[IpeobpazoBaHre TPUTOHOMETPHUECKUX

51 . 1
BBIpKCHUI
50 [IpeoOpa3oBaHue TPUTOHOMETPHIECKUX |
BBIPAKCHUMN
53 [IpeoOpa3oBaHue TPUTOHOMETPHUIECKUX |
BBIPAKCHUIN
54 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUN 1
55 Pemenne TpuroHoMeTpruueCKUX ypaBHEHUN 1
56 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUIN 1
57 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
58 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
59 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUN 1
Kontponbnas padota o teme "d@opmMyibl
60 TPUTOHOMETPUHU. TPUTOHOMETPUUECKHE 1
ypaBHEeHUS"
IlocnenoBarenbHOCTH, CIOCOOBI 3a4aHUS
61 nocienoBaTebHOCTE. MOHOTOHHBIE 1
[10CJIe10BATEIbHOCTH
Apudmernueckas 1 reoMeTpuyecKas
& nporpeccuu. Mcnonp3oBaHue nporpeccuu |
JUIsl PELIeHUs peabHbIX 3a1a4
MIPUKIIQJHOTO XapakTepa
beckoneuHo yObIBarolasi reoMeTpudecKas
63 nporpeccus. Cymma 6€CKOHEYHO 1
yOBIBaro1eil reoMeTpru4ecKoil Mporpeccuu
64 dopMya CI0KHBIX IIPOLIEHTOB 1
65 dopmyia CI0KHBIX TPOLIEHTOB 1




O0o0011IeHEe, CHCTEMATH3aIUs 3HAHUH 3a

66 Kypc anreOpbl ¥ HayaJl MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
67 Hrorosas KoHTpoJbHAS paboTa 1
OO0o0011IeHrEe, CHCTEMAaTH3aIMs 3HAHUH 3a
68 Kypc anreOpbl ¥ HadaJl MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

KonunyectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabHnsbie | IlpakTuueckue
n/n Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
CreneHs ¢ palluOHAIBLHBIM [TOKa3aTeIeM 1
2 CBoiicTBa cTeneHU 1
3 [IpeoOpa3zoBanue BbIpaKEHUH, CoAepKALINX |
paloHaIbHbIE CTEIICHH
4 [IpeoOpa3zoBanue BhIpakeHUH, coepKaIINX 1
paloHaIbHbIE CTEIICHH
5 [IpeoOpa3zoBanue BbhIpaKeHUH, CoepKaluX |
paloHaIbHbIE CTEIICHH
6 [TokazarenbHbIE ypaBHEHHS U1 HEPABEHCTBA 1
7 [TokazarenbHbIE ypaBHEHHS U HEPABEHCTBA 1
8 [TokazarenbHbIE ypaBHEHHS U HEPABEHCTBA 1
9 [Toka3zaTenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [TokazarenbHbIEe ypaBHEHUS! U HEPABEHCTBA 1
1 [TokazaTenpHas GyHKIM, €€ CBOWCTBA U |
rpaduk
KonTponbHas pabota no teme "CremneHs ¢
12 paIMOHATBLHBIM [TOKa3aTeJIeM. | |
[TokazarenpHas ¢pynkuus. [lokasarenpHbie
YPaBHEHHUs U HEPABEHCTBA"
13 Jlorapudm uucna 1
14 JlecATUUHBIE U HATypaJlbHbIE JOrapupMbl 1




[IpeoOpazoBaHue BEIpaKEHUH, COAEPIKAIUX

15
norapupMsl

16 [IpeoOpa3oBanue BEIpaKEHHIA, COACPIKALIIX
norapumMsI

17 [IpeoOpa3oBanue BEIpaKEHHIA, COACPIKALIIX
norapumMsl

18 [IpeoOpa3oBanue BEIpayKEHHIA, COACPIKAIIIIX
Jorapu(pmsl

19 Jlorapudmuueckrue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

)1 Jlorapudmuueckue ypaBHEHUS U
HEpaBeHCTBA

2 Jlorapumuueckne ypaBHEHHS U
HEpaBeHCTBA

3 Jlorapupmuueckas GyHKIHS, €€ CBOWCTBA U
rpaduk

24 Jlorapupmuueckas GyHKIHS, €€ CBOWCTBA U
rpaduk

’s Tpuronomerpudeckue QyHKIUH, UX
CBOMCTBA M rpauKu

26 Tpuronomerpudeckue QyHKIUH, UX
CBOMCTBA M rpauKu

7 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U I'pauKu

)% Tpuronomerpuueckue GyHKIUHU, UX

CBOWCTBA U I'pauKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPABEHCTB

30 [Ipumepbl TPUTOHOMETPHUUECKUX
HEPABEHCTB

31 [Ipumepbl TPUTOHOMETPHUUECKUX
HEPABEHCTB

1 [Ipumepbl TPUTOHOMETPHUYECKUX
HEPABEHCTB
KonTponbhas pabota o teme
"Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHcTBa. Tpuronomerpuyeckne
GbyHKIMHA B UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepsiBHbie PyHKITIN

35 MeTton MHTEpBAOB JUlsl pEIICHUS
HEPABCHCTB

36 MeTton MHTEpBaJOB JUlsl pELCHUS
HEPABCHCTB

37 [IpousBonHas GpyHKIUU

38 [IpousBonHas GpyHKIUU

39 I'eomerpuueckuil u puzndeckuit CMbICI
MPOU3BOTHOMN

40 I'eomerpuueckuil u puzndeckuit CMbICI
MIPOU3BOJHOM

41 [Ipon3BoaHbIE NIEMEHTAPHBIX (QYHKIUH

42 [Ipon3BoHbIE NIEMEHTAPHBIX (DYHKIUI




[Ipon3BoiHast CyMMBI, IPOU3BEACHMS,

43 .
9acTHOTO (DYHKITHIA

44 [Ipon3BoHast CyMMbI, IPOU3BEACHMUSI,
9acTHOTO (DYyHKIIMIA

45 [Ipou3BoHast CyMMbI, IPOU3BEICHMUS,
9acTHOTO (DYyHKIIHIA
[IpuMeHeHne npon3BOIHOMN K

46 HCCIIEIOBaHUIO (PYHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

47 Hccae0BaHI0 (DYHKIIMI HAa MOHOTOHHOCTD
U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

48 Hccaea0BaHuI0 (DYHKIIMI Ha MOHOTOHHOCTD
U DKCTPEMYMBI
[IpumeneHnre mpou3BOIHOM K

49 HCCIeI0BaHHI0 (PYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

50 Haxoxnenne HanOoJbIIero 1 HAUMEHBLIETO
3Ha4YeHus (QYHKIHU Ha OTpE3Ke

51 HaxoxaeHne HanOoJIbIIero 1 HAUMEHbLIETO
3Ha4YeHus (QYHKIHUU Ha OTpe3Ke

57 HaxoxaeHne HanOoJIbIIero 1 HAUMEHBLIETO
3Ha4YeHus (QYHKIHU Ha OTpe3Ke

53 HaxoxneHne HanOobIIero 1 HAUMEHbLIETO
3Ha4YeHus QYHKIHUU Ha OTpe3Ke

54 HaxosxneHne HanOoJbIIero 1 HAMMEHBIIETO

3HA4YCHUA (I)yHKI_II/II/I Ha OTPE3KE




Haxonc;[eHHe HanOOJIBIIEr0 U HAUMEHBIIICTO

53 3Ha4eHUs1 (YHKIHUU Ha OTPE3Ke
[IpuMeHeHne npou3BOIHON IS
HAXOXKJICHHUS HAWTYYIIEer0 PEHICHUS B

56 MPUKJIAIHBIX 3a]a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH TIpOILIecca, 3aJaHHOTO (popMyIToif
WK rpaduKoM

57 KonTponbHas pabota o teme
"[IponsBonHas. [Ipumenenue npon3zBoaHon"

58 [TepBooOpaznas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabmuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpuueckuii U Gpu3NYECKui
CMBICIT MHTETpajia

61 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

2 HHTerpain, reoMeTpuuecKuii 1 GU3NIECKUMA
CMBICJI HHTErpaja

63 Beruncnenue unrerpana no gopmyie
Herorona—JleitOauna

64 Beruncnenue uarerpana no gopmyie
Herorona—JleitOauna

65 Brruucnenue unrerpana no gopmyie
Herorona—JleitOaunna

66 Beruucnenue unrterpana mno gopmyie
Herorona—IJleitbHuna

67 Cucrempl TMHEVHBIX YPaBHEHUN

68 Cucrembl TUHENHBIX YpaBHEHUN

69 Perienne npukiIagHbIX 33aa4 ¢ MOMOIIBIO




CUCTEMBI JIMHEWHBIX YPAaBHEHUI

70

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHU

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MMOKAa3aTeIbHBIX, JTOTAPHPMHIECKUX
YPaBHEHUI U HEPABEHCTB

72

Cuctembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPAUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX
YPaBHEHU U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LECJbIX,
paluOHAJIBHBIX, UPpPALlMOHAIbHBIX,
MOKa3aTeNbHbBIX, JOTapUPMUUECKUX
YpPaBHEHU U HEPABEHCTB

74

CucremMbl 1 COBOKYITHOCTH LIETIBIX,
palOHaIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbBIX, TOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

75

Ucnonb3oBanue rpadukoB pyHKIUN 15
pelIeHNs YpaBHEHUN U CUCTEM

76

Hcnonb3oBanue rpadukoB GpyHKIUN A5
pelIeHNs YPaBHEHUN U CUCTEM

77

[IpumeHeHne ypaBHEHU, CUCTEM U
HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pasInuyHbIX o0sacTen
HAYKM U pealbHOM KU3HU

78

KonrtpomnbHas padora no teme "MuTerpain u




ero npuMeHeHus. Cucremsl ypaBHeHU"

Harypasnbnble 1 11e1bie Yyiciia B 3aja4ax u3

79 .
peaTbHOM JKU3HU

20 HatypanbHble U 1enbie urciia B 3a7a4ax u3
peanbHON KU3HU

81 HatypanbHble U 1ebie Yrciia B 33a9ax u3
peaNbHOM )KU3HU

82 [Ipu3Haky eNMMOCTH LEIBIX YUCE

83 [Ipu3Haky JeTMMOCTH LEIbIX YUCEI

84 [Ipu3Haky neNMMOCTH LETBIX YUCEI

25 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUMN. YpaBHEHUSA

26 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIIHS
3HAaHUU. YpaBHEHUS

87 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUU. YpaBHEHUS

28 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AT
3HAHUU. YpaBHEHUS

29 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU. YpaBHEHUS

90 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alUs
3HaHUN. YpaBHEHUSA

91 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3alus
3Hanuii. HepaBenctea

9 IToBTOpeHue, 0600IIeHNE, CHCTEMAaTH3AIUS
3HaHui. HepaBeHncrea

93 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3allUs




3HaHui. HepaBeHncrea

[ToBTOpeHnue, 06001IIeHNE, CHCTEeMAaTH3aIlUs

94 . 1
3HaHui. HepaBeHncrea

95 [ToBTOpEeHUe, 0600MIEeHNE, CHCTEMAaTH3 AU |
3HaHUH. CrucTeMbl ypaBHEHUN

96 [ToBTOpenue, 0600IIEHNE, CHCTEMAaTH3AITUS |
3HaHUH. CHucTeMbl ypaBHEHUN

97 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS |
3HaHuW. yHKIHUH

08 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHUW. OyHKIUH

99 Hrorosas koHTpoJbHAs paboTa 1

100 Wrorosas koHTposbHas paboTa 1
O0o001IeHe, cucTeMaTH3alusa 3HaHu’ 3a

101 Kypc anreOpbl ¥ Ha4aJl MAaTeMaTHIECKOTO 1
anamm3a 10-11 knaccos
O0o001IeHe, cucTeMaTH3als 3HAaHUH 3a

102 Kypc anreOpbl 1 HadaJl MAaTeMaTHYeCKOTO 1
anamm3a 10-11 knaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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