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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «AnreOpa U Hayaja MaTeMaTUYECKOTO
aHanmm3a» 0a3oBoro ypoBHs ais oOydatoumuxcsi 10 —11 kiaccoB pa3paboTtana Ha
ocHoBe DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIHOTO CTaHAAPTa CPEAHETO
oOmero oOpa3oBaHHMs, C Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
OpeIbSBISEMBbIX K MaTeMAaTHYeCKOMY OOpa30BaHUIO, U TPAAULUN POCCUHCKOTO
oOpaszoBanusi. Peanuszanms mporpamMmbl OOECIIEUMBAET OBJIAJCHHUE KIIOUYEBBIMU
KOMITETEHIIMSIMHA, COCTABJISFOIIMMHU OCHOBY JIJISI CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHus, MEIOCTHOCTh OOIIEKYIETYPHOTO, JIMYHOCTHOTO M ITO3HABATEILHOTO
pa3BUTHUS TMYHOCTU O0YUAIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauyajga MaTeMaTHUYECKOTO aHANIM3a» SIBISETCS OAHUM W3
HaumOoJiee 3HAYMMBIX B MPOrpaMMe CTapiled IIKOJbl, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y g H3Y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U
aOCTpaKTHOE MBIIUICHUE YYallluXCsi Ha YPOBHE, HEOOXOJUMOM JJii OCBOEHUS
KypcoB UH(MOpPMATHKH, OOIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOI'O0 KypCa ydalllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKH, KOTopas (GOpMyIHPYET CBOU JOCTHKEHHUS B MaTeMaTHUECKOH dopMme.

Kypc anreOppl 1 Hayan MaTreMaTHYECKOro aHaM3a 3aKJIa/IbIBA€T OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3UKH, XUMUHU, OWOJIOTHHM, IOHUMAaHUS
OCHOBHBIX TEHACHIIMM 5SKOHOMUKM M OOIIECTBEHHOM JKWU3HH, IO3BOJIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XW3HHU. B TOXKE BpeMs OBJIAJICHHE
aOCTpaKTHBIMM W JIOTMYECKHM CTPOTMMH MaTeMaTHYECKUMHU KOHCTPYKIUSIMU
pa3BUBaeT yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue u
aHaJIOTHI0, (POPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIIEHHE. B xone uyueHus
anreOpsl M HavyaJl MaTeMaTUYeCKOro aHaju3a B CTapUIedl IIKOoJe Yydaliuecs
MOJYYalOT HOBBIM ONBIT PEMIEHUS MPUKIAAHBIX 3a0a4, CaMOCTOSITEIbHOIO
MIOCTPOCHUSI MAaTEMaTHYECKHX MOJEIEH pPEaNbHBIX CUTYallMi M WHTEpHpETaluu
NOJIy4YEHHBIX  pPEUIeHUH, 3HAKOMATCA C  OpUMEPAaMHM  MAaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM B TMPHUPOAE, HAYKE M B MCKYCCTBE, C BBIJAIOIMIMMUCA
MaTEeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnamaer 3HAUUTENbHBIM BOCHUTATENIbHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepuall, CrocoOCTBYIOMUNA (HOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33pPEHUS, TaK U Yepe3 CHeHUPUKYy Y4eOHOH IesTeNbHOCTH,



TpeOyrolen CaMOCTOSITENIbHOCTH, AKKypaTHOCTH, MIPOIOJIKUTEIBLHON
KOHILICHTpAallui BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbINA PE3YJIbTAaT.

B ocHoBe wmeronuku oOydeHusi anreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJn3a JEKUT ACSITEIbHOCTHBIN NMPUHIUI 00yUYeHHUS.

CrtpykTypa Kypca «AnreOpa 1 Hayajaa MaTeMaTHYECKOTO aHaN3a» BKIIOYAET
CIEAYIOUIME COAEPKATENbHO-METOAMYECKAE JIMHUM: «Yuclla W BBIYHUCICHHSY,
«Dynkuuu  u rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHammsa», «MHoxkectBa UM JorMka». Bce ocCHOBHbIE
COZAEPKATEIBHO-METOIUUECKUE JIMHUM H3Y4YalOTCSd HA MNPOTSHKEHUM JBYX JIET
oOydeHHusl B CTapieil IIKOJE, €CTECTBEHHO AOIMOJHAS APYT Ipyra U MOCTENEHHO
HAChIIAsCh HOBBIMM Te€MaMHd M pa3faenaMu. JlaHHBIA Kypc  SIBJISIETCSA
WHTETPATUBHBIM, TOCKOJIbKY OOBeauHseT B celde coJepKaHhe HECKOJIbKHUX
MaTeMaTHYECKUX AUCLUHUIUINH: anredpa, TPUTOHOMETPHS], MAaTeMaTUYECKUI aHAIIN3,
Teopusi MHOKeCTB U Jp. [lo Mepe Toro kak ywamiuecs OBIaJeBalOT BcE Oosee
HIMPOKUM MAaTeMaTHYECKUM amnmnapaTtoM, Y HUX MOCJIeI0BaTeNbHO PopMUpyeTCs U
COBEpPUICHCTBYETCSI YMEHUE CTPOMTh MATEMAaTHYECKYI) MOJENIb pEaTbHOU
CUTyallMM, MPUMEHATh 3HaHMS, MOJy4YeHHble B Kypce «Anredpa U Hayaia
MaTEeMaTHYECKOTO aHaIM3ay, JUIsl PEIICHUS] CaMOCTOSATENbHO C(HOpPMYITHpPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATD NTOJYYEHHBIN PE3YIIbTAT.

ConepxarenpbHO-MeTOANYECKAsT TUHUA «YHucna W BBIYMCICHUS) 3aBEPIIACT
dbopMHpOBaHE HABBIKOB MCIOJIb30BaHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE OBbLIO
HA4YaTO B OCHOBHOM IukoJjie. B crapmieil mikoine oco0oe BHUMaHHE YAENAETCS
(OpMHUPOBAHUIO TPOYHBIX BBHIYMCIUTENIBHBIX HABBIKOB, BKIIOYAIOUIMX B ceOs
UCIIONb30BAaHUE PA3IMYHBIX (POpPM 3amucu JEHCTBUTENBHOTO YHCIA, yMEHHE
pPAalMOHAJIBHO BBINOJIHATh JI€WCTBUA C HHUMH, J€JaTh NPUKUIKY, OLICHUBATH
pe3ynbTar. OOyuaromuecss MOMY4YaloT HaBbIKA NPUOTMKEHHBIX BBIYMCICHUM,
BBITIOJIHCHUS JICUCTBHM C YHCIAMHU, 3alMCAHHBIMA B CTaHAAPTHOU ¢opme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OIEHUBAHUS YNCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHS W HEPABEHCTBA» PEAIM3YETCS HA MNPOTSIKEHUM BCETO
oOydyeHus: B cTapiieid IIKOJe, IOCKOJbKY B KaXXIOM pasjielie MporpamMmbl
PETYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3ahad. OOyuaroiiuecs OBIaJeBalOT
Pa3IMYHBIMA METOAAMHU PEIICHUs LEJbIX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPaBHEHHIA,
HEPABEHCTB U UX cucteM. [loiydeHHbIE yMEHNS UCTIOJIB3YOTCS IPU UCCIIEA0BAHUN
GyHKUMNA C TOMOILBIO MPOU3BOAHON, PEHICHUU MPUKIATHBIX 3a7a4 M 3ajady Ha
HaXO0XJIE€HWE HauOOJBIIMX W HAaUMEHBbIIMX 3HaueHul ¢yHknuu. JlanHas
collep)kareibHasl JIMHUSA BKJIIOYaeT B ce0d Takke (QOpMHUPOBAHUE YMEHHMN
BBIMOJHATh pacuy€Tsl mo ¢GopmMyliaM, MpeoOpa3oBaHUsl UENbIX, PAlMOHATbHBIX,
UPPAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE€ BBIPAXKEHUU,



colepXalux CcTeneHu u Jjorapudmel. braromaps u3ydeHuro anreOpanyeckoro
Marepuajia  MPOUCXOIWT  JajJbHEWIEE  pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpAaKTHOrO MBIIUIEHUS Yy4auuxcs, (OPMHUPYIOTCS HABBIKM JEAYKTHUBHBIX
paccyxaeHuid, pabOTBl €  CHMBOJBHBIMU  (OopMamMu,  MOpPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEN B BHJE PABEHCTB M HEPABEHCTB. AnreoOpa
npeayaraetT 3(QQGEKTUBHbIE MHCTPYMEHTBHI [JIi pEIIeHUs MPAKTHYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HArJSAJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
S3bIKa HAYKU.

ConepxxarenpHo-MeTOoM4eckass JUHUSA «DYHKIUM U TpadhuKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUAMH KypCa, MIOCKOJBKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEA0BATENBHOCTh U3YYECHUS Marepuarna. N3yuenue CTEIEHHOM,
MOKa3aTeJIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKUMU IS pEelIeHUs 3a7ad U3 IPYruX y4eOHbIX
IIPEAMETOB U PEAJBbHOM KU3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAIM30M,
TaKk U C pElIeHHeM YpaBHEHMI M HepaBeHCTB. [Ipu 3TOM OoJsbllIOE BHUMAaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUsS BbIpakaTh (POpMyJiaMy 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIIMYMHAMHU, HCCIENOBATh MOJIy4eHHbIe (YHKUHUHU, CTPOUTh HX
rpaduku. MaTtepuan 3Tol coJepKaTeIbHON JTUHUHU HalleJIeH Ha pPa3BUTHE YMEHUN
Y HABBIKOB, IIO3BOJSIIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXIYy BEJIMYWHAMH B
pazuuHOi (opMme: aHATUTUYECKOM, rpaduyeckoi U cioBecHo. Ero msyuenwe
CIIOCOOCTBYET PAa3BUTHIO  AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCTIOTH30BAHUIO aHAJIOTHIA.

CopepxarenbHas JuHuA «Hadana MareMarnyecKoro aHajan3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYITHBIX 00YYalolUMCsl, Y KOTOPBIX MOSBIIAETCS BO3MOXKHOCTh UCCIEA0BATH U
cTpouth rpaduku (QYHKUUNA, ONpENeNsiTh WX HauOOJbIIME W HAUMEHbIINE
3HAYEHMsI, BBIYUCIATH IUIOMAnd (UTYp U OOBEMBI TEJN, HaXOIUTh CKOPOCTH U
YCKOpeHHsI IpoueccoB. JlaHHas conepKaTenbHas JMHUSA OTKPBIBAET HOBBIE
BO3MOXHOCTH TIIOCTPOEHUS MATEMAaTHYECKUX MOJEJIEN peaabHbIX CHUTYalHl,
HaXO0JICHUS HAWIYYIIETO PELICHHsS B MPUKIANHBIX, B TOM YHCIIE COLHMAIBHO-
DKOHOMHYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOrO AaHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBLHO-IOTHYECKOTO U KPEAaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHI pAcClO3HABATh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHKE U HckyccTBe. OOyuwaromuecss y3HAIOT O
BBIJAIOIINXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKUA Kak
HAyKH, U UX aBTOpax.

CopepxxarenbHO-MeTOAUYECKast TUHUS «MHOKECTBA U JIOTUKA» B OCHOBHOM
IIOCBAIIEHA  DJJEMEHTAM  TEOPUM  MHOXKECTB.  T€OpEeTHKO-MHOKECTBEHHBIE
MPEACTABICHNS MPOHU3BIBAIOT BECHh KypC WIKOJBHOM MATEMATHUKU W IMPEIJIararoT



HanOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAUHSIONMN BCE pa3/iesibl MATEMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE AUCUUIUIMHBI B €IMHOE
uesnoe. [loatoMy BakHO JaTh BO3MOXKHOCTH HIKOJIBHUKY MOHHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «AnreOpa um Hayaia MaTeMaTHUYECKOrO aHaIKW3a» MNPUCYTCTBYIOT
TAaK)K€ OCHOBbl MATE€MaTUYECKOTO  MOJCIMPOBAHUS, KOTOpbIE IPU3BaHbI
chopMUPOBATh HABBIKH MOCTPOCHUS MOJIETIEH peabHbIX CUTYalUi, UCCIIEIOBAHUS
3THX MOJENeN C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiau3a U
MHTEpIIPETALNY MTOJTYYECHHBIX Pe3yJIbTaTOB. Takue 3ajlaHusl BIUIETEHBI B KaXK bl
U3 pa3ziesioB MPOrpaMMbl, MOCKOJBKY BECh MaTE€pHall Kypca IIMPOKO UCTOIb3YEeTCs
JUISL pellieHus] IPUKIIAIHBIX 3a1a4. [Ipyu penieHun peaibHbIX MPAKTUYECKUX 3a7ad
ydaniecs: pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, MCIOJIb30BaTh AHAJIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH
npobiemy. JlesreabHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIIATHBIX
3a/1ady OpraHu3yeTcsl B MPOIECCe M3YyUYEHMsI BCEX TeM Kypca «Anrebdpa U Havaia
MaTEMaTUYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4uebHOM maHe Ha M3yueHHE Kypca anreOpbl U Hadal MaTeMaTHYEeCKOTO
aHanm3a Ha 6a30BOM ypOBHE OTBOIUTCS 2 yaca B Hememto B 10 kimacce u 3 daca B
Henemo B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

Yucnaa v BBIYMCICHUSA

Pannonaneupie uyucia. OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, MPOIIEHTHI,
OeCKOHEYHbIE  MepHOoauYecKhue Apodu. ApupMeruueckue  omepauud ¢
palroHaIbHBIMU YUCIIAaMHU, TPEOOPa30BaHUs YMUCIOBBIX BeIpakeHui. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHUs MPUKIAAHBIX 33/1a4 U3 Pa3IMYHBbIX OTpacien
3HAHUU U PEAIbHOM KU3HMU.

JeiictButenpHble  uuciia. PanuMoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
ApudpmeTrnueckne omnepandd ¢ JACHCTBUTENbHBIMU 4HciaMu. [lpuGnmxéHHbie
BBIYMCJIEHNUS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BHIYMCICHU.

Crenmenb ¢ wmenbiM  nokaszareneM. CranpaptHas Qopma  3amucu
NeucTBUTENbHOTO uucna. HMcmonp3oBaHue moaxoAsimied  (Gopmbl  3amucu
JNEUCTBUTENBHBIX YHUCEN Ui PEIICHUS NPAKTHUYECKUX 3a4a4 U IPEACTABICHHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaidbHOM  cremeHu.  JledicTBus ¢
apu(PpMETHYECKUMU KOPHSMH HAaTypaJIbHOM CTEIEHHU.

CuHHYyC, KOCHHYC WM TaHI€HC YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAaHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHMS U HEpaBeHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETpHUUYECKHE (POPMYIIBI.

YpaBHeHue, KOpEeHb ypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpaBEHCTBA.
Meton nHTEpPBAJIOB.

Pemenue uenbix v IpoOHO-pallMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Peuienne nppaioHaJIbHBIX YPaBHEHHUI U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUN.

[IppuMeHeHnEe ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 3a7a4
W 3aJ1a4 U3 PA3IMYHbIX 00JIacTel HAYKU U peabHOU KU3HH.

DyHKUMH U TPaPUKHU

@OyHkius, crnocoOsl 3amanHus GyHkmuu. [paduk  GyHkuu. Bzaumuo
oOpaTHble QYHKIIHH.

ObnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi pynkunu. Hymm yskumm.
[IpomMexyTKH 3HAKOIOCTOSTHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajbHBIM U 1IEJIbIM MOKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTEIICHHU.



TpuronomeTpuueckass OKpPY>KHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEeHTA.

Havaja MaTeMaTH4ecKOro aHajimn3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHusA MOCJIEI0BAaTEIILHOCTEH.
MOHOTOHHBIE TOCTAEAOBATENBLHOCTH.

Apudmernueckas U TeoMeTpuUecKas rmporpeccu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOUIEH reOMETpHUUECKOn
nporpeccun. @opmyiia CHOXKHBIX OPOLEHTOB. VCronb30BaHME MpPOrpeccuu IJist
pELICHUS PealIbHBIX 3374 MTPUKIAJHOIO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omepauuu Haja MHOXecTBaMH. Jluarpammel Jitnepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmnapara sl ONUCAHMS PEabHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIISHUH 3a/1a4 U3 APYTUX YIeOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CleICTBUE, J0KA3ATENbCTBO.

11 KIIACC

Yuciia 1 BbIYHCICHUSA

HatypaneHbie u neinsie yncina. [IpusHaku 1eIMMOCTH LEIIbIX YUCEIL.

Crenensb ¢ paMoHaIbHBIM MTOKa3aTeseM. CBONCTBA CTENIEHHU.

Jlorapudm yucna. JlecaTnyHbie U HATypadbHbIE JOTapU(MBI.

YpaBHeHMS U HEpaBeHCTBA

ITpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(MBbI.

ITpeoOpa3oBaHue BBIpAXKEHUH, COAEpXKAIIUX CTEHNEHUM C PalUOHAIBHBIM
IIOKA3aTEeIIEM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUMU. PellleHne NMpUKIIaIHbIX 33a4 C IOMOILBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucteMbl U COBOKYITHOCTU PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W HEPAaBEHCTB K  PEIICHUIO
MaTEMaTHUYECKUX 3a/ad U 3a/Jad U3 pa3lIuyHbIX o0jacTell HaykKu WM peajbHOU
KHU3HH.

DYyHKIUMN U TPAPUKH

Oynkuusa. [lepuogmueckne  Qynkuuu. [IpoMexyTkm MOHOTOHHOCTHU
¢yHKIMM. MakcumMyMbl U1 MUHUMYMbI (QyHKiuU. HaunOosbliee m HauMmeHblee
3HaueHUE (PYHKIMH HA IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKINH, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U Tpa(UKH.



Hcnons3oBanue rpadukoB GyHKIMN 115 pelieHrs ypaBHEHUNW M JTMHEHWHBIX
CHCTEM.

Wcnonb3zoBanue rpapukoB (QYHKIUN [UIsi UCCIEOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3a]a4 W3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4ecKOro aHajimn3a

HenpepoiBHble pyHKIMU. MeToa UHTEPBAJIOB /JIs PEIICHHS] HEPABEHCTB.

[IpomsBognass Qyskuu. ['eomerpuyeckuii W (QU3WYECKUN  CMBICI
IIPOU3BOTHOMU.

[TpousBogubie  sneMeHTapHbIX  GyHKIUH.  DOopMysnbl  HaXOXKACHUS
MPOU3BOJHON CYMMBI, MPOU3BEICHUS U YACTHOTO (QYHKIIUM.

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxenne HanbobIIero 1 HauMEHbIIEro 3Ha4eHus (QyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOJHOM I HAXOXKACHUS HAWJIY4dllero pELICHUs B
NPUKIAIHBIX 3aJayaxX, [Js ONpPENENICHHS CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyIion uimu rpapuKoM.

[TepBooOpasnas. Tabmuia nepBooOpa3HBIX.

Wuterpan, ero reomeTpuyeckuil W (pu3MUeckuii cmbica. Beruncienue
uHTerpaia no gopmyne Herorona—JleiOnuia.

IIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydebHOro mpenmera «MaremaTtnka» JODKHO 00€CTeunBaTh
JOCTIKEHHUE Ha YPOBHE CPEIHETO 00IIero 00pa30BaHUsl CICTYIONTUX JTNIYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOEGHMSI MpOrpaMMbl y4eOHOro MmpeaMera
«MareMaTuka» XapaKTepU3yIOTC:

['paxx1ancKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4Yj€Ha pPOCCHUHMCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeTyp TPaXTaHCKOTO o0OmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJBbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYyHKUMSIMU M Ha3HAYSHUEM.



[TaTpuoTnueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPaXKAAHCKON MACHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY U HACTOSALIEMY POCCUMCKON MaTEMATUKH, IIECHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB M POCCUUCKOM MAaTEMaTUYECKON IIKOJIBI,
K HCIOJIb30BAHUIO ATHX JOCTHKEHHM B JPYrHX HayKax, TEXHOJOTHUAX, chepax
HKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHHUEM JTyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEACHUA,
CBA3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHXKEHHUIN HAYKU U JIEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYyAYIIETroO.

DcTeTUYeCcKoe BOCITUTAHUE:!

ACTETUYECKUM OTHOLIEHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTe€MaTHUYECKHX
3aKOHOMEPHOCTEH, O00BEKTOB, 3azjay, peleHnu, pacCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMATUYECKUM acleKTaM pa3Iu4HbIX BUIOB HCKYCCTBA.

®duznyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 0€30MmacHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U

OTJIbIXa, perymisipHas ¢busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMUS, npu 3aHATHUSIX CIIOPTUBHO-0370POBUTEIHHOM
NEATEIIbHOCTHIO.

TpyoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOJIOOWS;, HHTEPECOM K
paznuuHbIM  chepam  MPOQPECCHOHATBHON  NIEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymeld mnpodeccun U pearn3oBBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha TPOTSIKEHUH BCEH JKU3HU, TOTOBHOCTHIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a1a4 MATeMaTUYECKON HAPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIMTAHHUE:

c(OPMHUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYpPhl, TOHUMAHUEM BIIASHHUS
COLMABHO-OKOHOMUYECKUX TPOIECCOB HA COCTOSIHUE MPUPOIAHON M COLUAIBHON
CpeIbl, OCO3HAHHEM TJI00ATBPHOTO  XapakTepa JKOJOTUYECKUX  MpodIeM;
OpHEHTAIle Ha TMPUMEHEHHUE MaTeMaTHYEeCKHX 3HAHWUU IS pEIICHUs 3a]ad B
00JacTH OKpYKalomel Ccpeipl, IUIAHUPOBAHMS TIOCTYIIKOB H OLEHKH UX
BO3MOYKHBIX ITOCIIEACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

[leHHOCTH HAYYHOTO TIO3HAHUS:



c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAYKM W  OOLIECTBEHHOM  MPAKTHKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeJIOBEYECKOM IesTeNbHOCTH, STaloB €€
pa3BUTHS W 3HAYUMOCTH JJIS PAa3BUTHS IUBWIM3ALMK; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTUYeCKOM KyJIbTypOW Kak CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIISITh MPOECKTHYI0 M HCCIEIOBATENbCKYIO JAESITEIbHOCTD
WHIUBUYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI y4E€OHOTO TpeaMera
«Marematuka XapaKTEPUIYIOTCS OBJIQICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTBUIMU.

1)  Vuusepcanvhvie = no3znaeamenwvhvle  Oeticmsusi,  obecnedusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUarOWuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYJCAlowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgopmayuet).

ba3oBele jornueckue AeUCTBUSA:

e BBIABIISTh U XaPaKTEPHU30BATh CYIIECTBCHHBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHNA, OTHOIICHWW MEXIy MOHITHAMH; (HOpMyTupoBaTh
OTIpeNIeTICHUs]  MOHATUN;, yCTAHABIMBATH CYIICCTBEHHBIM  MPU3HAK
KJaccu(ukanyy, OCHOBAaHMS JJIsi OOOOLIEHUSI M CpPAaBHEHMS, KPUTEPUU
IIPOBOJIMMOTIO aHAJIN3A;

e BOCIpPUHUMATH, (opMymIUpoBaTH W NPeoOPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JieJaTh BBIBOAbI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTelIbCTBA MaTeMaTUYeCKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BHICTPAWBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHl M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauyd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOUpATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBbie HccnenoBaTeIbCKUE ACHMCTBUS:

UCIIONIb30BaTh BOTPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHUS;
dbopMyIUpOBaTh BOIPOCH], (UKCHUPYIOIIHME MPOTUBOPEUUE, MPOOIEMYy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (QopMHUpPOBaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

IPOBONTH CaMOCTOSITEIIEHO CTUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCJICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
00beKTa, SIBJICHUS, TIPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
POBEAEHHOTO HAOIONCHUS, WCCIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

MPOTHO3WPOBATh BO3MOXXHOE DPA3BUTHE MPOIECCA, a TAKXKE BBIJIBUTATH
MIPEATNOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmarueii:

2)

BBISIBIIATH Ae(pUUUTHl MHPOPMAIUY, AAHHBIX, HEOOXOJUMBIX UIS OTBETA
Ha BOIPOC U JJIsl pEeUICHHUs 3a]1auu;
BbIOUpaTh  MHGOpPMAIMIO W3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM IpEICTABICHUS;
CTPYKTYPUPOBATh MHPOPMALIUIO, IPEACTABIATh €€ B Pa3nuyHbIX (hopMmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENIEHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvuvie KOMMYHUKAmMuGHble  Oelicmeus,  0Oecneuusaom

CPOPMUPOBAHHOCMB COUUATILHBIX HABLIKOS 0OVHAIOUIUXCSL.
OO0wieHue:

BOCIIpUHUMATh U  (OPMYIHUPOBATh CYKIEHUSI B COOTBETCTBUU C
YCIOBUAMHU U LIETSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, JaBaThb IMOSCHEHHS IO
XO/1y pelIeHus 3aa4i, KOMMEHTUPOBATh MOJTY4YECHHBINH PE3yiIbTaT;

B X07ie 00CYKII€HH 3a]1aBaTh BOIIPOCHI [0 CYILECTBY 00CYyKIaeMOil TEMBI,
npo6JieMbl, perraeMon 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJIEHHBIE HA TIOMCK
pellleHMs]; COMOCTABIATh CBOM CYXACHUS C CYXACHUSAMH JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXKMBaTh Pa3iu4HMe U CXOJCTBO IMO3MUIIMIN; B
KOPPEKTHOM opme popMyTupOBaTh pa3HOTIACHS, CBOH BO3PAKECHHUS,
OpEICTaBIsATh  pEe3yNbTaThl  pEelIeHus  3aJa4yd,  SKCIEepUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YYETOM 3a/1a4 MPE3ECHTALUU U OCOOCHHOCTEH ayAUTOPUH.



CoTpyHUYECTBO:

e IOHMMATh U  MWCIOJB30BATh  MPEUMYIIECTBA  KOMAHIHOH U
WHIUBUYyAIbHON pabOThl MpH pelIeHUH YU4eOHBIX 3a/1a4; IPUHUMATD LIEITh
COBMECTHOUM JEeATEIBbHOCTH, IUTAHHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThI, pacrpeaeNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKAATh MPOIECC
U pe3yJsibTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e YY4acCTBOBAaTh B IPyNMOBBIX popMax paOOThl (00CYXAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIE), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UWICHAMHU KOMAaH/IBI,
OIICHMBATh KAYECTBO CBOETO BKJAJa B OOMIUN MPOAYKT MO KPUTEPHSM,
c(hopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

3) VHusepcanvhvie  pezynsamueHuvle oeticmaus, obecneyusaom
Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHUs 3a/laui, BHIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpOJIb:

e BJIAJAETh HAaBBIKAMH IIO3HABATEJIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpILAEMBIX JCHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIaJeTh CHoco0aMu CaMONpPOBEPKH, CAMOKOHTpOJIA Tpolecca u
pe3yJspTaTa pelieHusi MaTeMaTH4eCKOW 3a/1auH;

e TPEIBUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH PpPEUICHUH
3aJa4d, BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh HAa OCHOBE HOBBIX
0OCTOSITENIbCTB, TAaHHBIX, HAMIEHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

e OLIGHMBATb COOTBETCTBHE pe3yJibTaTa LEIHM M YCJIOBUSAM, OOBSICHATH
OPUYUHBl JOCTHKCHUSI WM HEJOCTHIKEHHS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJMTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBocHue y‘IC6HOFO KypcCa ((AJIFC6pa N Ha4daJla MaTEMAaTHYCCKOI'O aHaJIn3a»
Ha YpPOBHE CPCAHCTO 06H_ICFO O6paBOBaHI/I$I JOJIDKHO o0ecrneynBaTh JOCTHIKCHHUC
cacayromux MnmpeaMCTHBIX 06paSOBaTeJ'H>HLIX PE3YyJIbTATOB!:

10 KITACC

Yucaa v BEIYUCJICHUSA
OnepupoBaTh TMOHATUSMHU: PAlMOHAIBHOE M JECUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAS U JICCATUYHAS JIPOOb, MPOIIEHTHI.



BemonHate  apudmernyeckue — omepauMd € palUMOHAIBHBIMM U
JNENCTBUTEIBbHBIMU YUCIIAMU.

BoimonHaTe npuOAMKEHHBIE BBIUUCIIECHUS, UCIIONIB3YS MIPaBUiIa OKPYTJIEHMUS,
JieNaTh TPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHH.

OmnepupoBaTh MOHATUAMU: CTENEHb C IIEJBIM IOKa3aTeleM; CTaHaapTHas
dopMa 3amucu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJlbHOW CTEIEHU;
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3aIUCH IEHCTBUTENBHBIX YNCEN AJIS pEIICHUs
NPAaKTHYECKHX 3a71a4 U TPECTABICHUS JaHHbBIX.

OmnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIJIa;
UCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPHUUECKHE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OmnepupoBaTh MOHATUSMU: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palroHaIbHOE, UPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BeimonHATe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periathb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3oBaHUs LIETBIX, PAlMOHATIBHBIX W HPPAIMOHATBHBIX
BBIPOXEHU W  pemarb OCHOBHbIE THUMBl  II€NbIX, pAlUOHAIBHBIX U
UPPALMOHATIbHBIX YPaBHEHUI U HEPABEHCTB.

ITpuMeHATh ypaBHEHUS U HEPABEHCTBA I pELIEHUs MaTEMaTUYECKUX 3a]a4
¥ 3a71a4 U3 Pa3IMYHBIX 00acTel HAyKH U PeasIbHOM KU3HU.

MopnenupoBaTh peajgbHble CUTyallud Ha S3bIKE aire0pbl, COCTaBIAThH
BBIPQXXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3aJayH, MCCIEIOBAThH
IOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara ajareopsl.

DyHKUMH U TPaPuKHU

OmnepupoBaTh MOHATHAMH: (YHKIIUS, CIOCOOBI 3aJaHus (pyHKUWH, 001acTb
ONpe/eNieHus] U MHOXECTBO 3HAu€HUN (QYHKIMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe PYHKIIUHU.

OmnepupoBaTh NOHATUAMM: YETHOCTh WU HEYETHOCTh (YHKLUUHU, HYJIU
(YHKIMH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKUNN A pELICHUS] YpaBHEHUIA.

CtpouTh U 4uTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaIPATUIHOW (PYHKIIHH,
CTENEHHON (YHKIMH C LEIbIM IOKA3aTENEM.

Wcnonp3oBate rpaduku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEIMETOB M PEabHOU
KU3HU; BbIpaXaTh POPMyJIaMH 3aBUCUMOCTH MEXIY BEIMUYNHAMHU.

Hauyana maTeMaTH4yecKOro aHaJu3a



OnepupoBaTh MOHATHUSMH: TIOCJIEAOBATEIBHOCTh, apUpMETHYECKasT U
reOMEeTPUUECKas TPOTPECCHUMU.

OnepupoBaTh TMOHATHUSMH: OCECKOHEUHO YOBIBAIOIIAs T€OMETpHUUYECKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEIOBATEIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcrnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUN ISl PEILIECHUS
peAIbHBIX 3a/1a4 MPUKJIATHOTO XapakTepa.

MHo:kecTBa H JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMMU.

HNcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar Ui ONKMCAHUS
pealbHBIX TPOIIECCOB W SIBJICHUN, MPU PEIICHUM 3ajlad U3 APYruX y4eOHBIX
MPEIMETOB.

OnepupoBathb MOHSATUSIMU: ONpENEIIEHNUE, Teopema, CJICJICTBUE,
JI0Ka3aTeJIbCTBO.

11 KIIACC

Yucnaa v BBIYMCICHUSA

OnepupoBaTh MNOHATUSMH: HATypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BATh
MPU3HAKU JICJIMMOCTH LIEIbIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXUTEIH
JUISL PEILICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [IOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapup™m 4Mcia, IECITHUYHBIE U HATypajbHbIE
Jorapu@MsbI.

YpaBHeHMs U HEpaBeHCTBA

[IpumensaTs cBoOMcTBa CTemeHW Ui MIpeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh MOHATHUAMU: IOKA3ATEIbHOE YPAaBHEHHE WM HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BbInonHATh  MpeoOpa3oBaHUsi  BBIPAKEHUM, COAEpKAUMX JIOorapudMbl;
OTIEPUPOBATH MOHATUSMHU: JIOTApU(PMHUUECKOE YpaBHEHHUE W HEPABEHCTBO; PEIIATh
OCHOBHBIC THUIIBI JIOTAPU(PMUIECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pemeHust mpocTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHUSMHU: CUCTEMA JIMHEHMHBIX YPABHEHHN U €€ pEIICHUE;
MCMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JJIs1 PEIICHUS MPAKTUYECKHUX 3a]1a4.

Haxomute pemeHus npocTenmmx CUCTEM M COBOKYIMHOCTEW palMOHAIbHBIX
YPaBHEHUM U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallud Ha $3bIKE aireOpbl, COCTaBJISATh
BBIDQKECHUS, YPaBHEHHUS, HEPAaBEHCTBA W CHUCTEMBbI [0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MIOCTPOECHHBIE MOJIENH C UCIIOJIb30BAaHUEM anmnapara aareOpslL

DyHKIUHN U TPAPUKH



OnepupoBaTh NOHATHSAMM: INEpUOAUYECKass  (QYHKLIMA, IPOMEXKYTKU
MOHOTOHHOCTH ()YHKLHH, TOYKM OKCTpeMyMa (yHKUMM, HauOosbliee U
HauMEHbIlIee 3HA4YeHHUA (QYHKIUU Ha [POMEKYTKE; MHCIONb30BaTh HUX s
UCcle0BaHus PYHKINHU, 3aJaHHON TpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUECKON U
TPUTOHOMETPUUYECKUX (DYHKIUHI; N300paXkaTh UX HA KOOPAMHATHOM IJIOCKOCTH U
VICIIOJIB30BATh JJIs PEUICHUS] YPABHEHUI U HEPABEHCTB.

N306paxkaTh HA KOOPAMHATHOM TUIOCKOCTH TpaduKU JTUHEHHBIX ypaBHEHUI
Y MCIIOJIb30BaTh MX JUIA PELICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnone3oBath rpaduku (QyHKUMA Ui HCCIEAOBAHUS MPOLECCOB H
3aBUCUMOCTEH U3 APYTUX Y4eOHBIX AUCLMILINH.

Havyana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMU: HEMpPEphIBHAS (YHKIIUS; MPOU3BOIHAS (DYHKIUY;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKHI CMBICI POU3BOJIHOM AJIsl PEIICHUS
3a/1a4.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIIUM, BBIYUCIISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEIECHUS], YACTHOT'O (DYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIENOBaHUS GYHKIIMHM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHAThH PE3YyIbTAThl UCCIEIOBAHMS K ITOCTPOSHUIO TPa(UKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKACHMS HAWIYYIIErO DPELICHHS B
IIPUKJIAAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHSATHUSIMU: TEPBOOOpa3Hasi M  MHTETpaj; MOHUMATH
reoMeTpUYecKuid U GU3NYECKUI CMBICT UHTErpaa.

Haxomute mepBooOpa3Hble 3JeMEHTapHBIX (DYHKUWN; BBIYUCIATH WHTErpal
no ¢popmyne Hetorona—JleliOnuna.

Pemate nmpuxiiagHele 3a1aud, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOTO U
(bu3NYECKOro XapakTepa, CpeCTBAMU MAaTEeMaTUIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3ieioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrpoaenpie  Tpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
MHoOXecCTBa palMOHAIBHBIX U
1 JIEUCTBUTEIIbHBIX YuCell. PallnoHaNbHbIE 14 1
YPaBHEHUS U HEPABEHCTBA
) Oynaknuu u rpadukn. CTeneHsb C MeIbIM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 13 1
Uppanmonaibable ypaBHEHUS! U HEPABEHCTBA
DopMyisl
4 TpUroHoMeTpuu. Tpuronomerpuyeckue 22 1
YpaBHEHUs
5 [TocnenoBaTenbHOCTH M IPOTPECCUU 5
6 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIlUs 3 i
3HAHUUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 4 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoaenpie  Ipakriieckue o0pa3oBaTejbHbIE
padoThI padoTsbI pecypen
CreneHsb ¢ palluOHATIBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pyHkums. [TokazarensHbIe 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuaeckas GyHKIIHS.
2 Jlorapudmudeckue ypaBHEHHUS U 12
HEpaBeHCTBA
Tpuronomerpuyeckue GyHKIMH U UX
3 rpaduku. Tpuronomerpuueckue 9 1
HEpaBeHCTBA
4 IIpousBoaHas. [IpumeHeHne Npou3BOAHON 24 1
5 HuTterpan u ero npuMeHeHUs 9
6 Cucremsbl ypaBHEHUI 12 1
7 HarypanbHble u 1ienbie yncina 6
g [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 18 )
3HaHUI
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoJbHble

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

MHoecTBO, onepalnun HaJl MHOXKECTBAMHU.
Juarpammsl Diinepa—Benna

Pammmonansabie ynciaa. OOBLIKHOBEHHEIE U
JECATUYHBIC IPOOU, TTPOIICHTHI,
OCCKOHEYHBIC TIEPUOANIECKUE APOOH

Apudmernueckue onepanum ¢
palnroHaIbHBIMU YUCIIAMHU,
npeoOpa30BaHMsI YHCIOBBIX BEIPAKCHUH

[Ipumenenne qpoOeit u MPOIEHTOB ISt
pelIeHns MPUKIAaJHbIX 3aa4 U3 pa3INuHbIX
OTpaciel 3HaHUW U peabHOU KU3HU

[Ipumenenue apoOeii U IPOIIEHTOB TSt
pGIJ_IeHI/IH HpI/IK.Ha,HHBIX 3a1a4 U3 paSJII/I‘{HBIX
OTpacied 3HaHUW U peabHOU KU3HU

JleicTBuTENbHBIC YKcia. PanimonanbHbIC U
HUPpAIMOHAIILHBIE YHCIIa

Apudmernueckue onepanum ¢
JeHCTBUTENILHBIMU YHCIIAMHU

[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa
OKpPYIJICHUS, IIPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN




ToxnecTBa U TOXKJIECTBEHHBIE

9
npeoOpa3oBaHMs
10 VYpaBHEHME, KOPEHb YPABHEHU S
11 HepaBeHcTBO, peliieHre HepaBeHCTBA
12 Metox nHTEPBAIOB
13 Pemenne nenbix u qpoOHO-paIMOHATBHBIX
ypaBHEHUH U HEPABEHCTB
KonTponpHas padora o teme "MHoO)KecTBa
14 paLMOHATIBHBIX U IEUCTBUTEIIBHBIX YUCEIL.
PanmonanbHble ypaBHEHUSI U HEPABEHCTB"
15 OyHKIMS, CIOCOOBI 3a1aHus (QYHKITUH.
B3aumHo obpaTHBIE HYHKITUN
I'padux dysakmuu. O6macTs onpeneneHus u
16 MHOECTBO 3HaueHu# pyHkmuu. Hymm
¢dbyskun. [IpoMexyTKu 3HAKOMIOCTOSTHCTBA
17 UeETHbie 1 HeU€THBIC PYHKITUN
CTeneHb ¢ IeIbIM IT0Ka3aTelIeM.
18 CranpaptHas ¢popma 3anucu
JIEUCTBUTEIBLHOTO YUCIA
Hcnonp3oBanne moaxoasmieii Gopmbl
19 3aIIMCHU JEHCTBUTEIBHBIX YHCE IS
pelIeHus MpakTUYECKHUX 3a/1a4 U
MpEACTABICHUS JaHHBIX
CrenenHast GyHKIHS C HATYPAIbHBIM U
20 LIEJILIM IToKa3aTesieM. E€ cBolicTBa U
rpaduk
)1 ApudmeTnaeckuii KOpeHb HATypaIbHOMN

CTCIICHHU




Apudmerndeckuit KOpeHb HaTypaTbHON

22
CTENEHU

7 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJibHOU CTENEHU

24 CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypajlbHOW CTENIEHU

25 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypajlbHOW CTEIEHU

26 JeiicTBust ¢ apupMETHUESCKUMH KOPHSIMU
Nn—OU CTENEHU

7 JeticTBus ¢ apu(METHIECKUMU KOPHSIMH
N—OW CTENEHN

73 JleiicTBust ¢ apupMETHUESCKUMH KOPHSIMU
Nn—OU CTENEHU

29 JeiicTBust ¢ apupMETHUESCKUMH KOPHSIMU
Nn—OU CTENEHU

30 HeticTBus ¢ apu(METHISCKUMU KOPHSIMH
N—OW CTENEHN

31 Pewienne uppanuoOHaIbHBIX YPAaBHEHUU U
HEpaBEHCTB

0 Pemenue uppaninoHaIbHBIX YpaBHEHUH U
HEpaBEHCTB

1 Pemenue uppaninoHaIbHBIX YpaBHEHUH U
HEPaBEHCTB

34 Pewienne nppanuOHaJIBbHBIX YPAaBHEHUN U
HEpaBEHCTB

35 Pemenue uppaninoHaIbHBIX YpaBHEHUH U

HEPABEHCTB




36 CoiicTBa u rpaduk KOpHS N-0i CTENEHN 1

37 CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU 1
KonTtponpHas pabora o teme

13 "ApudmMeTnueckuii KOpeHb N—O¥ CTETICHHU. |
HppamoHanbHble ypaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCHHYC ¥ TaHT'€HC YHCIIOBOTO !
aprymMeHTa

40 Cunyc, KOCHHYC ¥ TAaHT'€HC YHCIIOBOTO !
apryMeHTa

41 ApKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMEHTa

4 ApKCHHYC, apKKOCUHYC U apKTaHI€HC |
YHCJIOBOTO apryMEHTa
Tpuronomerpuieckas OKpyKHOCTb,

43 OIIpEAEIEHUE TPUTOHOMETPUUECKHUX 1
(GYHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckast OKpyKHOCTb,

44 OnpeAeieHue TPUTOHOMETPUIECKHUX 1
(GYHKIUI YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITHI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITHI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

49 [Ipeobpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAXKEHUI

50 [IpeoOpazoBaHne TPUTOHOMETPHUECKUX |

BBIPAKECHUU




[IpeobpazoBaHre TPUTOHOMETPUUECKUX

51 . 1
BBIPAKEHU
5 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX |
BBIPAKECHUU
53 [Tpeobpa3oBaHre TPUTOHOMETPUIECKUX |
BBIPAXKEHUI
54 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1
55 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 1
56 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1
57 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 1
58 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
59 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1
KoHnTtponbHas padota mo teme "dopmyiib
60 TPUTOHOMETPUHU. TPUTOHOMETPUUECKHE 1
ypaBHEHUS"
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS
61 ocjenoBaTelIbHOCTEN. MOHOTOHHBIE 1
MIOCJIEI0BATEIbHOCTH
Apudmernueckas U reoMeTpudecKas
6 nporpeccuu. Mcnonb3oBaHue nporpeccun )
JUISl pELICHUS] peAJIbHBIX 3a]a4
MIPUKJIAJHOTO XapaKkTepa
BeckoneuHo yOpIBaromasi reoMeTpudecKas
63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBarOIIEi FeOMETPUUECKOM MPOTPECCHH
64 dopmyIia CIOKHBIX TPOLICHTOB 1
65 ®opmyIia CII0KHBIX TPOLIEHTOB 1




66 Hrorosas koHTpoJbHASA paboTa 1
O0001Ienye, cucTeMaTH3aIus 3HaAHUH 3a
67 Kypc anreOpbl 1 Hadal MaTeMaTH4eCKOTO 1
ananuza 10 kmacca
O0001Ienye, cucTeMaTH3aIus 3HaHUH 3a
68 KypcC aJireOpbl ¥ HadaJl MaTeMaTHIECKOTO 1
ananmuza 10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
CreneHb C paliMoOHaIBHBIM MTOKAa3aTelIeM 1
2 CaoiicTBa cTeneHun 1
3 [IpeoOpa3zoBanue BBIpaKEHUH, COIEPIKAIINX 1
palrOHAJIbHBIE CTETICHH
4 [IpeoOpa3zoBanue BBIpaKEHUH, COIEPIKAIINX 1
palrOHAIbHBIE CTETICHU
5 [IpeoOpazoBaHne BBIpAXKEHHIA, COACPIKALIX |
palroOHaIbHBIE CTETICHH
6 ITokazarenbHbIE ypaBHEHUSI 1 HEPABEHCTBA 1
7 IToka3arenbHble YpaBHEHHUs U HEPABEHCTBA 1
8 ITokazarenbHbIE ypaBHEHUSI 1 HEPABEHCTBA 1
9 IToka3arenbHble YpaBHEHHUs U HEPABEHCTBA 1
10 ITokazarenbHbIE ypaBHEHUSI 1 HEPABEHCTBA 1
1 [TokazaTenbpHas GyHKIIHS, €€ CBOWCTBA U 1
rpaduk
KontponpHas padora no teme "CreneHs ¢
12 palrOHATIBHBIM ITOKA3aTEIeM. | |
[TokazarensHas ¢pynkmus. [lokazarenbHbie
ypaBHEHUS U HEpaBEeHCTBA"
13 Jlorapudm umncna 1
14 JlecsaTHuHbIC U HATYpAIbHBIC JOTAPHU(PMBI 1




[IpeoOpazoBanue BEIpaXKEHUH, COACPKAIINX

15
norapupMbl

16 [IpeoOpazoBaHue BBIpAKEHHIA, COACPIKALIIX
J0rapuQMbl

17 [IpeoOpa3zoBanue BBIpaKEHUH, COIEPIKAIINX
norapupMbl

18 [IpeoOpazoBaHue BBIpaKEHHIA, COACPIKALIIX
norapupMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHeHUS U
HEPaBEHCTBA

21 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

2 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

3 Jlorapudpmuueckas hyHKIH, €€ CBOWCTBA U
rpaduk

24 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk

’5 Tpuronomerpuyeckue GyHKIINH, UX
CBOWCTBA U TpaduKu

26 Tpuronomerpuyeckue GyHKIIMH, UX
CBOKMCTBA U rpauKu

7 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpaduKu

73 Tpuronomerpuyeckue GyHKIINH, UX

CBOWCTBA U TpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPABEHCTB

30 [Tpumeps! TPUTOHOMETPUUECKUX
HEPaBEHCTB

31 [TprMepsl TPUTOHOMETPUUECKUX
HEPABEHCTB

0 [Tpumeps! TPUTOHOMETPUUECKUX
HEPABEHCTB
KonrtponsHas pabora o Teme
"Jlorapudmudeckas GyHKIHS.
Jlorapudmuueckue ypaBHeHUS U

33 HEPaBEHCTBA. T pUrOHOMETPUUECKHE
GYHKIMHA B UX
rpadukn. TpuroHoMeTpruiecKkre
HEepaBeHCTBA"

34 HenpepsiBuble pyHKINN

35 MeTto1 MHTEPBAJIOB ISl pEIICHUS
HEPABEHCTB

16 MeToa HHTEPBAIOB JJIsl pEIICHUS
HEPABEHCTB

37 [IpousBoanas GpyHKIUU

38 [TpousBoaHast GyHKIIHH

39 I'eomerprueckuit 1 GpuU3NIECKHii CMBICIT
MIPOU3BOAHOM

40 ['eomerpuyeckuii U PU3NIECKUIA CMBICTT
IIPOU3BOJHOMN

41 [Tpon3BogHBIC SNIEMEHTAPHBIX (DYHKITHI

42 [Ipou3BoHbIE IIEMEHTAPHBIX (HYHKIIMNA




[IpousBoHass CyMMBI, IPOU3BEACHHS,

43 .
YacCTHOTO (YHKIIHI

44 [IpousBonHas cyMMBbl, IPOU3BEACHMUS,
4acTHOTO (DYHKITHIA

45 [TpousBogHasi CyMMBI, TPOU3BEACHHUS,
YacTHOTO (YHKIIHI
IIpuMeHeHne Npou3BOIHON K

46 HCCIIeI0BaHMI0 (DYHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K

47 UCCIIEIOBaHMIO (DYHKITMI HA MOHOTOHHOCTD
Y DKCTPEMYMBI
[IprmeHeHnne nporu3BOJHON K

48 UCCIIEIOBaHMIO (DYHKITMI HA MOHOTOHHOCTD
Y DKCTPEMYMBI
[IprmeHeHnne nporu3BOJHON K

49 HCCIIeI0BaHMIO (DYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

50 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETO
3HaueHUs QYHKIIMU HAa OTpE3Ke

51 Haxoxxaenne HanOobIIero 1 HAMMEHBIIETO
3HaYeHUs (PYHKIIMU Ha OTPE3Ke

5 Haxoxzaenne HanbosbIIero 1 HAUMEHbBILIETO
3HaueHUs QYHKIIMU HAa OTPE3Ke

53 Haxoxxaenne HanOobIIero 1 HAMMEHBIIETO
3HaueHUs QYHKIIMH HAa OTpE3Ke

54 Haxoxxaenne HanOobIIero 1 HAMMEHBIIETO

3HaYeHUs (PYHKIIMU Ha OTPE3Ke




HaXO)KI[eHI/Ie HauOOJIBIIEr0 ¥ HAUMEHBIIIETO

> 3HaueHUs QYHKIIMU HAa OTPE3Ke
[IpumeneHnne npou3BOIHOM IS
HAXOKJCHUS HAWTYYIlero perieHus B

56 NPUKIIAJHBIX 33/1a4ax, U ONPEICICHUs
CKOpOCTH TIpolIecca, 3aJaHHOTO (POPMYJIIOif
Wi TpaduKom

57 KontponsHas pabora o teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpa3znasi. Tabnuia mepBoOOPA3HBIX

59 IlepBooOpasnas. Tabnuma nepBooOpa3HBIX

60 WuTerpai, reoMeTpudecKuil U GU3NIECKU
CMBICJI UHTETpaja

61 WuTerpan, reomeTpuueckuii 1 Gu3ndecKuii
CMBICJI UHTETpaja

62 WuTerpan, reomeTpuueckuii 1 Gu3ndecKuii
CMBICJI HHTETpaja

63 Boruncnenue unrerpana no ¢popmyie
Herorona—JleitOnuma

64 Brruncnenmne uaTerpana mo popmyie
Herorona—JleitOnuma

65 Brruncnenmne uaTerpana mo popmyie
Hrrorona—JleitOnura

66 Boruncnenue unrerpana no ¢popmyie
Herorona—JleitOnuma

67 CucreMbl TMHENHBIX YpaBHEHUN

68 CucTteMbl TUHEUHBIX YpaBHEHUHN

69 Pemenue npuknagHeixX 3a1a4 ¢ HOMOIIBIO




CUCTEMBI JINHEWHBIX YPaBHEHUI

70

Pemenue npuknaaHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

71

CucreMbl ¥ COBOKYITHOCTH LIETIBIX,
palMOHANIBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapuPMUUECKUX
ypaBHEHUH U HEPABEHCTB

72

CucreMbl ¥ COBOKYITHOCTH LIETIBIX,
palMOHANIBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapuPMUIECKUX
ypaBHEHUH U HEPABEHCTB

73

CHcTeMBI U COBOKYITHOCTH LCJIbIX,
palMOHANIBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapuPMUUECKUX
ypaBHEHUH U HEPABEHCTB

74

CHcTeMbl 1 COBOKYITHOCTH LCJIbIX,
PpalrOHAJIbHBIX, UPPALUOHAJIbHBIX,
MOKa3aTeNbHbIX, JOrapuPMUIECKUX
ypaBHEHUH U HEPABEHCTB

75

Hcnonp3oBanue rpagukoB QyHKIMNA 1151
peleHus ypaBHEHHH U CHCTEM

76

Hcnonb3oBanne rpadukoB PyHKITAN JTsT
pelIeHs ypaBHEHHI U CHCTEM

77

[IpumeHeHre ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX
3a]a4 U 3a]1a4 U3 pa3IMuHbIX o0acTei
HayKH U peIbHOM KU3HU

78

KonTtponsHas padora no teme "MnTerpan u




ero npuMeHeHus. Cucremsl ypaBHeHUI"

HaTypam,HLIe M 1OCJIbIC YUCJia B 3aJjla4yax u3

7 peanbHOM KU3HU

20 Harypanbhbie u 11161 9ucia B 3a7a49ax 13
pEATIbHOM KU3HU

81 HarypanbHble U 1enpie 9rciia B 3aa4ax u3
pEATbHOM )KU3HU

82 [Ipr3HaKu JETMMOCTH LEJIBIX YHCENT

83 [Ipu3Haku 1eIMMOCTH LENbIX YUCET

84 [Ipr3HaKu JETMMOCTH LEJIBIX YHCENT

25 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU. Y paBHEHUS

26 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs
3HAaHUU. YpaBHEHUSA

27 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU. Y paBHEHHUS

28 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU. Y paBHEHUS

29 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs
3HAHUU. YpaBHEHUS

90 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU. Y paBHEHUS

91 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs
3HaHui. HepaBeHncTBa

9 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs
3HaHui. HepaBeHcTBa

93 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHui. HepaBeHcTBa

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

94 . 1
3HaHui. HepaBeHcTBa

95 HroroBasi kKoHTpOIBHAs paboTa 1

96 Hrorosas KoHTpoJbHASA paboTa 1

97 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATH3AIIH |
3HaHui. CUCTEeMBbl ypaBHECHU N

08 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHui. CHcTeMBbl ypaBHEHUN

99 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil. OyHKIHHU

100 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHUW. OyHKIIUU
O0001menue, cucreMaTA3aIus 3HAHUH 3a

101 Kypc anreOpbl 1 Hadal MaTeMaTH4eCKOTO 1
aganm3a 10-11 ximaccoB
O0001menue, cucreMaTA3amus 3HaHUH 3a

102 Kypc anreOpbl 1 Hadal MaTeMaTH4eCKOTO 1
ananu3a 10-11 knaccos

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaTeMaruka: anredpa v Hadajla MaTeMaTUYECKOTO aHaIn3a, FeOMETPHSI.
Anrebpa v Havyasla MaTeMaTuueckoro ananusa, 10-11 kmaccel/ Anumos I11LA.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AKIIMOHEpHOE OOIIIECTBO

«3marensctBo «lIpocBemenue»

METOJJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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