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MNOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamma yueGHOTO Kypca «Anredpa u Hadajga MaTEMaTHIECKOTO
aHanm3a» 0a3oBoro ypoBHs misa obydarormuxcst 10 —11 kmaccoB pa3pabotaHa Ha
ocHOBe DeiepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUICKOTO
oOpazoBanus. Peanmzanusi mporpaMMbl 00€CTIEYMBACT OBJAJACHHE KIIIOUEBBIMU
KOMIETCHIIUSIMHA, COCTABIIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HEMPEPHIBHOTO
o0pa30BaHMsl, 1IEJTOCTHOCTh OOIIEKYIBTYPHOTO, THMYHOCTHOTO U TO3HABATEIILHOTO
Pa3BUTHUS JTUYHOCTH OOYJAIOIIIUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauama MaTeMaTHYECKOTO aHAJIU3a» SBISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH OOECNeYMBAaeT HWHCTPYMEHTAIbHYI0 0a3y Uil HU3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JIOTHYECKOE U
a0CTpaKkTHOE MBIIUICHUE YyYallluXCs Ha YPOBHE, HEOOXOJMMOM JJii OCBOCHHS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHUS, WCTOPUHU, CIIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOU Gopme.

Kypc anrebpsl 1 Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBAET OCHOBY JIJIS
YCIEUIHOTO OBJAJEHUS 3aKOHaMM (PU3UKW, XUMUHU, OHOJOTHH, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOM JKU3HM, TO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B TOXXe Bpemsi OBIaJeHUE
a0CTpPaKTHBIMM M JIOTMYECKH CTPOTMMH MATEMATUYECKUMH KOHCTPYKIUSMU
pa3BMBACT YMEHUE HaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHne. B xone n3yuenus
anreOppl W Havall MATEMaTHYECKOTO aHajdn3a B CTaplied IIKOJEe YdJaluecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIHLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJeH pealbHbIX CUTyallUd M HHTEPHpETAIuu
MOJYYEHHBIX  PEIICHHWH, 3HAKOMITCA C  OpUMEpaMU  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B HCKYCCTBE, C BbIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc obnamaer 3HAUUTENBHBIM BOCHHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBI
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIOIIUN (HOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOU AesITeIIbHOCTH,
TpeOyrolen CaMOCTOSATEIILHOCTH, aKKypaTHOCTH, MPOIOTIKUTEILHON
KOHIIEHTpAIlM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ynbTar.



B ocHoBe Meronuku o00yyeHus airedpe M HayalaM MaTeMaTUYECKOIo
aHallnM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

CrpykTypa Kypca «Anredpa u Hayajna MaTEMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOIINE COAEPKATEIbHO-METOINYECKUE JUHUU: «YHucna W BBIYUCIECHUSY,
«Dynkuuu  u - rpadpukuy, «YpaBHeHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHanusa», «MHoxkecTBa U JIOTMKa». Bce o0ocCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKHE JIMHUM W3YYalOTCS Ha NPOTSHKEHUH JBYX JIET
oOyueHusl B CTapileil IIKoJie, €CTECTBEHHO JOMONHSSA IPYT Apyra M MOCTEIEHHO
HAChIIAsCh HOBBIMM TeMaMU W pazfaenaMud. JlaHHBIA Kypc  SBISIETCS
WHTETPAaTUBHBIM, TOCKOJIbKY OOBEAUHSIET B ce0e COJep)KaHhe HECKOIbKUX
MaTeMaTHYECKUX AUCHUUIUINH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUYECKUIl aHAU3,
Teopusi MHOKecTB U Jp. [lo mMepe Toro kak ydamiuecs OBIAJIEBAlOT BCE OoJiee
MIMPOKUM MATEMaTUYECKUM aIlapaToM, y HUX IOCJIEI0BaTeNIbHO (hopmupyercsa u
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH) MOJEIb pPEATbHON
CUTyallud, NPUMEHATb 3HAHUS, IOJyY€HHblE B Kypce «Anredpa u Haydaja
MaTEMaTUYECKOI0 aHaJIn3a», JUJIs PEUIEHUs] CAMOCTOSITENIbHO CPOPMYIHMPOBAHHON
MaTeMaTHYECKOW 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYYEHHBIN PE3YNbTAT.

ConepxarenpHO-MeTOAUYECKasl JIMHUS «YHca ¥ BBIYMCIICHHSD 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BAaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOH IKoJie. B crapiiell mikose oco0oe BHUMAHHE YACNSIETCS
(OpPMHPOBAaHUIO TPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3alUCH JIEUCTBUTENIBHOIO YHCIIA, YMEHUE
PAaUMOHAIIBHO BBINIOJIHATH JCHCTBUS C HUMH, JENaTh NPUKUAKY, OLICHUBATh
pesynpTaT. OOydarommuecs NOIYYarOT HABBIKM TNPUOJMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMH, 3alMCaHHBIMU B CTaHIapTHOU dopme,
MCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BbIPAXKECHUI.

JIuaus «YpaBHEHUS W HEPABEHCTBA» PEANIM3YETCSl HA IPOTSKEHHH BCETO
oOyueHusi B cCTaplield IIKOJEe, IMOCKOJbKY B KaXKJIOM pazlene IporpaMMsl
IPEeyCMOTPEHO pEIICeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pa3IUYHBIMU METOJAMU PEHICHUS UENbIX, PALMOHAJIBHBIX, WPPALHMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPUUYECKHX  YpPaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHMS UCIIOJIb3YIOTCS IIPU UCCIIEA0BAaHUT
(GYHKIMI ¢ TOMOIIBIO MPOU3BOJHON, PEIICHWH MPHUKIAJHBIX 3a/ad W 3a1ad Ha
HAaXOXXJE€HUE HauOONIBIIMX W HaWMMEHbIIMX 3HadeHud GyHkuuu. JlanHas
collep)KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takke (OpMUpOBAHHE YMEHHM
BBINIOJIHATh pacy€Thl 1o ¢GopmysiaMm, NpeoOdpa3oBaHUsl LEIbIX, PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJEpKalIMX CTENeHUu U Jiorapudmel. braromaps u3ydeHuro anredpanyeckoro
Marepuajia  MPOUCXOJIWT  JaJbHEWIIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTpAaKTHOIO MBIIIJICHUSI YyYaluxcs, (OPMHUPYIOTCS HaBBIKUM JI€TyKTUBHbIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamH,  MPEICTABICHUS



3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. AJjreOpa
npemaraeT d(PQGeKTUBHBIE WHCTPYMEHTHI JUIsI PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJSAAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUS «DyHKIIMU U TpaduKu» TECHO
IIEPEIIETACTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIE 3a1a€T
IIOCJIEN0BATEINBHOCTD W3Y4YECHHUS MaTepuaa. N3yuenne CTEIIEHHOMU,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKINH, UX CBOICTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN JJIs pelieHus 3ajad U3 JPYruX yueOHBIX
MPEAMETOB U PEATBHOM KU3HHU TECHO CBSA3aHO KaK C MATEMATHYECKUM AHAIHU30M,
TaK M C PEIICHHWEM YpaBHEHHMA W HepaBeHCTB. [lpu 3TOM OoJiblIOE BHUMaHUE
yaensercs (OpMUPOBAHMIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBUCHUMOCTU MEXIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIEIOBAaTh TMOJIyYeHHbIC (YHKIHUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol coJep:KaTeIbHON JTUHUN HAIleJIeH Ha pa3BUTHUE YMEHUM
Y HAaBBIKOB, IO3BOJMIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi u ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenbHasg nuHUsS «Hauyana maTeMaTHdecKoro aHaiv3a» IO03BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTUYECKHX, TaK W NPUKIAAHBIX 3a]ad,
JOCTYITHBIX O0YYaloIUMCsl, Y KOTOPBIX MOSIBIISETCS BO3MOKHOCTh UCCIEN0BATh U
CTpOoUTh Tpaduku (YHKIUH, OMpeAessITh WX HauOOJbIINE U HAUMEHBIINE
3HAUEHUA, BBIYUCISTH MUIOMAanu (Guryp u oO0bEMBI TEN, HAXOAUTH CKOPOCTH H
YCKOpeHUs IpoueccoB. JlaHHasg coaepxkarelibHas JMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IOCTPOCHUS MATEMATHUYECKUX MOJENECH PpPEAJbHBIX CHUTYyaluH,
HaxO0JICHUS HAWIYYIIETO PEUIEHWs B INPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
PKOHOMMYECKHUX, 3a]ayaX. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOI'O aHaJIh3a
CHOCOOCTBYET Pa3BUTHUIO a0OCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUM pACIO3HABATH TMPOSIBJICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HcKycctBe. OOywaromuecs Y3HAOT O
BBIJAIOIIMXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE PAa3BUTHS MAaTEMATHKU KAk
HayKH, U UX aBTOpax.

ConepxaTenbHO-MeToANYeCKas JTUHUSL «MHOXKECTBa U JIOTHUKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTAM  TEOPUUM  MHOXKECTB.  [€OpEeTHKO-MHOKECTBEHHBIE
MPEACTABIICHUS IPOHU3BIBAIOT BECH KypC IIKOJBHOW MAaTEMAaTUKHU WM MPEIIararoT
HanOoJiee YHUBEPCATBHBIN SA3bIK, 0OBEAUHSIONINI BCE pa3iesibl MATEMAaTUKU U €€
MPUJIOKEHHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMAaTHYECKUE IUCLUIUIMHBI B €IMHOE
uesoe. IloatoMy BaXHO AaTh BO3MOYKHOCTH IIKOJBHUKY IMOHUMATh TEOPETUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MAaTEMATHUKH M MCIOJIb30BAaTh €ro IS
BBIPAKEHUSI CBOMX MBICIIEH.



B kypce «Anrebpa M Hayajga MaTeMaTUYECKOrO aHANM3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBbI ~MAaTEMaTUYECKOTO MOJCIUPOBAHUSI, KOTOPbIE€ IPU3BAHbI
c(opMUPOBATH HABBIKW MMOCTPOCHUS MOJIENICH peallbHbIX CUTYallUi, UCCIIETOBAHUS
TUX MOJeNIe C MOMOIIbIO amnmapara aiareOpbl U MaTeMaTHYecKoro aHalu3a U
MHTEPHPETALUU TIOJyYCHHBIX PE3YNbTAaTOB. Takue 3ajjaHus BIUICTECHBI B KaxIbId
U3 pa3/iesioB MIPOrpamMMBbl, MOCKOJIBKY BECh MAaTEPHAIl Kypca HIMPOKO HCIIOIb3YETCs
JUISL pelieHusl NMPUKIaaHbIX 3aaa4. [Ipu penieHun peanbHbIX MPAKTHUYECKUX 3a/1ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIb30BATh AHAJIOTHIO, 0000IIAaTh M KOHKPETHU3UPOBATh
npobiemy. [lesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTCs B MPOIECCEe M3YUEHHUs BCEX TeM Kypca «Anrebpa M Havaia
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM muiaHe Ha M3ydeHHE Kypca ainreOpbl U Hadall MAaTEMaTHYECKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCA 2 yaca B Hexaelnto B 10 kiacce u 3 vaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEP KXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Pannonanpubie uncna. OOBIKHOBEHHBIE M JCCATUYHBIC JPOOH, MPOILICHTHI,
OeCKOHEUHble  MepuoAudecKkue Japodu. ApudpMmeTuyeckue  omepanud C
palMoHANIBHBIMU YHCIIAMU, TPEe0Opa30BaHMS YUCIOBBIX BhIpakeHUu. [IpuMenenne
Ipo0el U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IWyHbIX OTpacliien
3HAHUU U PEATbHOM )KU3HH.

HelictBuTenpHple uKcia. PanuoHanbHblE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omnepaudd ¢ JeWCTBUTENbHBIMU Yuciaamu. [IpubnmmxéHnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ unenbiM  nokazateneM. CranpmaptHas  GopMa  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Mcnonb3oBanue mnonaxoxsmiedt  ¢Gopmbl  3amucu
JEUCTBUTEIBHBIX YHUCE Ul PELICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernuecknii  KOpeHb  HaTypajdbHOM  crtenmeHu. JleictBus ¢
apu(pMETUYECKUMH KOPHSMH HATypAJIbHON CTENEHHU.

CuHHYyC, KOCHHYC U TaHI'€HC YMCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apr'yMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIEHHE HEpPaBEHCTBA.
MeTton MHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKu U peaibHOW KU3HH.

DYyHKIUHN U TPAPUKH

Oyukius, crnocoObl 3amanus  ¢GyHkiuu. ['padux  Qyakmuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OOnacTh ompeneiaeHus: U MHOXKECTBO 3HaueHui (pyHkuumu. Hymm QyHkium.
[TpomexyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHasi pyHKIIMSI C HATYpaJIbHBIM U 1I€JIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa u rpauK KOpHS N-Oi CTENEHHU.

TpuroHomerpuueckass OKPYXXHOCTb, OIIPEAECICHUE TPUTOHOMETPUUECKUX
(GyHKUIUNA YUCIOBOTO apryMeHTa.



Hauana MaTeMaTH4ecKOro aHajaimn3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJIEI0BATSIILHOCTEH.
MOHOTOHHBIE TOCIEA0BATEIIHLHOCTH.

Apudmernueckas U reomeTpuyeckasi nmporpeccun. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpHuecKon
nporpeccun. Mopmysia CIOXKHBIX NMPOUEHTOB. VCnonb30BaHWE TPOTPECCUU IS
pEIICHUS PeallbHbIX 3374 IPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOk€ecTBO, omnepanuu HaJ MHOXKecTBamu. Jlumarpammbl Oilniepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMMCaHUs pealbHBIX
MIPOIIECCOB U SBJICHUMN, TIPHU PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Onpenenenue, TeopeMa, CIeACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BbIYHMCICHUSA

HatypaneHble u neinsie yncna. [IpusHaku qenMMOCTH HEIbIX YHCEIL.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBanne BbIpaX)eHHM, COlepKalUX Jorapru(MBbI.

[IpeoOpa3oBaHre BBIpAXKEHHUM, COJEPKALUIMX CTENEHH C PaluOHAIbHBIM
MTOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTesbHBIE yPAaBHEHHSI 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHUM. Penienne npuKIagHbIX 3a4a4d C MOMOLIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUM.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHUH, CHCTEM U  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad M3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuoamueckue  pynkmuu.  [IpomMexyTkMm  MOHOTOHHOCTH
byHkuu. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HauGomblee u HauMeHblee
3HaYeHHe (PYHKIHUU HA TIPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTenbHas u jorapudpmuyueckas GyHKINU, UX CBOWCTBA U rpaduKH.

Hcnonp3oBanue rpadukoB GyHKIUNA IJI PEUICHUS YPaBHEHUN W JIMHEHHBIX
CUCTEM.



Hcnonp3oBanue rpauKoB (QYHKIMA [ HUCCIEJOBaHMS IPOLIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIn3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB.

[IpousBognass  pynkumuu. ['eomerpuueckuii W (QU3HUECKHIA  CMBICH
IIPOU3BOTHOMU.

[IpousBogubie  snemMeHTapHBIX  QyHKuMiA.  DopMynbl  HaAXOXKIACHHS
IPOU3BOJHON CyMMBI, IPOU3BEACHMS U YACTHOTO (DYHKIHUI.

[TpumeHeHre MPOU3BOIHON K MCCIEI0BAaHUIO (DYHKIIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxkienne HanbobIero 1 HAaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpE3KE.

[IppuMeHeHne NTPOU3BOJHOM JUIsI HAXOXKACHUsS HAWIY4lIero pelIeHUs B
IPUKIIAIHBIX 3aja4yaxX, I ONPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOIo
dbopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuii u (U3MYECKUU cMbIca. Beiuncinenue
uHTerpana no gpopmyne Hetorona—JleitOnua.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBocHue y‘le6HOFO nmpeameTa «Maremartuka» JOJIDKHO o0ecreYrBaTh
JAOCTHIKCHHC Ha YPOBHC CPCAHCTO 06HICFO 06pa3OBaHI/IH ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX 06p330BaTeJ'IBHI>IX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS TPOTPaMMBI y4eOHOTO TIpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxx1aHcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON TMO3HUIIMHN 00YJaIOMIErocs Kak aKTHBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCUHCKOrO O0IIecTBa, MPEICTABIECHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SBJICHUH,
poLenyp TpaxaaHCcKoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI WU TP.), YMEHHEM
B3aUMOJICMCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOMN IPaKIaHCKON MIEHTUYHOCTH, YBAKEHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, [IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUW B JIPYrUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, DATHUYECKOrO  TMOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

DcTeTu4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MUDPY, BKJIIOYasl ACTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKJIeHUN;
BOCIPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHUS TPUMEHITh MATEeMAaTHUYECKHUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpasa >XKH3HU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U

OT/bIXa, peryJisipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTHUBHO-03/I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocuuTaHue:
TOTOBHOCTBIO K TPYZly, OCO3HAaHHUEM LIEHHOCTH TPYAOIIOOUS; UHTEPECOM K
paznuuHbIM  cepam  NMpodecCHOHANBHON  JEATENBHOCTH, CBA3aHHBIM  C



MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymedd mpodeccnrn W peanu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OO0pa3oBaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHWM BCEW JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAIIPaBICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

C(OPMUPOBAHHOCTHIO 3KOJOTHICCKOW KYJIBTYPhI, IOHUMAHUEM BIIMSHHS
COINATbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMATLHOM
CpeIbl, OCO3HaHWEM TJ00aJbHOIO  XapakTepa HSKOJOTHYECKHX Mpobiem;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMAaTHYECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
00JacTH OKpyXKalIeld cpeapl, IUIAaHUPOBAHUS IOCTYIIKOB U OICHKH HX
BO3MOJKHBIX ITOCIICJICTBHH JIJIsI OKPYIKAIOIIEH CPE/IbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHUMaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKON JeSITeIbHOCTH, JTaloB ¢
pa3BUTHSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHJIN3ALMH; OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MUPA,;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIICIOBATEIBCKYIO NEATEIHHOCTh
WHIMBHUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yNIbTaThl OCBOCHHUS MPOTPaMMBbl YICOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaZICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcanvuvie  nosmasamenvmuvle  Oeilicmsus, — 0becnedusaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00y uarwuxcs (oceoeHue
Memoo08  NO3HAHUSA — OKpYJyCcaowe2o  Mupda,  NpuMeHeHue  J0SUYECKUXx,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3oBrple norudyeckue AeMCTBUS:

e BBIABJISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TIOHATHI, OTHOIICHUN MEXIy MOHATUSAMU;, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHSATUIN; YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIUH,
OCHOBAHUS JIJIsI 000OIIEHHS M CpaBHEHHUSI, KPUTSPUHU IIPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYJIUpPOBaTH M  MPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

e BBIABIATH  MaTEMaTHUYECCKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H M
npoTtuBopeursi B (pakTax, MaHHBIX, HAOJTIOACHUSX W YTBEP)KICHUSAX; TMpeaiaraTh
KPUTEPUHU JIJISI BBISIBIICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUHH;



e JleJaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;

e IPOBOJHTH CaMOCTOSITEJIbHO JI0Ka3aTesIbCTBA MaTEMaTUYECKUX
YTBEPXKJIEHUM (MpsMble W OT TIPOTUBHOIO), BBICTpaUBaTh APryMEHTAIIMIO,
MPUBOUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U
BBIBO/IbI;

e BBIOMpaTh CcrocoO pemeHus ydeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHHUs, BBHIOMpAaTh HauWOoJiee TOAXOMSIMUA € y4ETOM
CaMOCTOSATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

bazoBsie nccnenoBaTebcKue AeUCTBUS:

e HCIIOJb30BATh BOMPOCHI KAaK HCCIENI0BATEIbCKHI MHCTPYMEHT ITO3HAHMS;
(bopMyaMpoBaTh  BONPOCHl,  (PUKCHPYIOIIME  MPOTHUBOPEUYUE,  MpOOIIEMY,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBATh TMIOTE3Y, AprYMEHTHUPOBAThH
CBOIO ITO3ULIAIO0, MHEHHE;

e IIPOBOJUTH CaMOCTOSITEIIBHO CIUTAHUPOBAaHHBII DKCIIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAHOBJIICHHIO OCOOEHHOCTEH MAaTEMaTHYECKOTO OOBEKTa,
SBJICHHSI, TPOILECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMH, SIBICHUSIMHU,
IIPOLIECCAMY;

e CaMOCTOSITENIBHO (POPMYJIMPOBATh O0OOIIEHNS U BBIBOJBI MO pe3ysbTaTaM
IPOBENEHHOTO  HAOJIOJIEHMS, UCCIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IPOTHO3MPOBATH BO3MOKHOE pPa3BUTHE MPOLECCA, a TAKXKE BBIIBUIaTh
IIPEATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

PaGoTa ¢ undopmarnueii:

e BBIBIITH Ae(PUUUTH HHPOPMALIMH, JTAHHBIX, HEOOXOIMMBIX /JIsi OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1a4H;

e BbIOMpaTh  MHQOpPMAIMIO M3  MCTOYHMKOB  pa3JMYHbIX  THUIIOB,
aHaJIM3UpOBaTh, CUCTEMATU3UPOBAaTh U  HMHTEPIPETUPOBATH  HH(OPMALNIO
pa3IMyYHBIX BUAOB U (POPM IpE/ICTaBICHMUS,

e CTPYKTYpUpOBaTh MH(OpPMALMIO, IPEICTABIATh €€ B PAa3IMUHbIX (HOopMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATH HaJEKHOCTh uHbopMaIuu 1o CaMOCTOATENILHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvle KoMMyHuKamueuvle  Oelicmesus, — 0becnedusaon
choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ienue:

e BOCHPUHUMATH U (POPMYJIUPOBATH CYXkICHUS B COOTBETCTBUH C YCIOBUSIMU
U LEeIsIMHU OOIIEHHs; SCHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pELICHUs 3a/ayH,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;



e B X0j/I€ OOCYXKICHHSI 33]]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYK/IaeMON TEMBI,
mpoOJeMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE HA TOWCK
pEIICHMS; COMOCTABISATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTHUX YYaCTHHUKOB
nuaora, oOHapyXUBaTh Pa3IMYUEe M CXOJACTBO MO3UIMI; B KOPPEKTHOH dopme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

e MPEACTABIATH  pPE3yJbTaThl  pEIICHWS  3aJaud,  OKCIICPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA; CaMOCTOATEIHLHO BHIOWpPATH (opMaT BBICTYIUICHHS C
y4€TOM 3aJ1a4 PE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

e TOHMMATH U HCIOJIb30BATh MIPEUMYIIIECTBA KOMAHTHOW U WHIUBUIYATHHON
paboOThl TpW pemieHHd YyYeOHBIX 3a/1ad; NPUHUMATh IeJIb COBMECTHOMN
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIbI pabOT, JOTOBApUBATHCS, OOCYXAAaTh IMPOIIECC U pe3yiabTaT padoThI;
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

e YYacTBOBaTh B IPYMNIOBBIX (opMax padboThl (00CykaeHHS, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W HWHBIC); BBIMIOJHATH CBOK YacTh pabOTBI |
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJICHAMH KOMAaHJBI, OIICHHBATh
KaueCcTBO CBOEIro BKJaJa B OOMIUN MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

3) Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom
Gdopmuposanue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJIAITh IJIaH, AJITOPUTM PEIIECHUs 331a4H, BEIOUpATh CIIOCOO pEIIeHus ¢
y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIB:

e BIAQJCTh HaBbIKAMU I[I03HABATEIbHOM peQIieKCMM Kak OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB; BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ysbTara pelieHHs
MaTeMaTUYECKOM 3a4auu;

e MpPEABUACTH TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHh IIPH PpELICHUU
3aJ]aui, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBATH COOTBETCTBUE pE3yJIbTAaTa LEJIW W YCIOBUAM, OOBICHATH
MPUYUHBI TOCTUKEHUS WM HEJJOCTHIKEHUS PE3YNIbTATOB JEATEIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbBTATBI



OcBoeHne yueOHOTO Kypca «Anredpa W Hadajla MaTeMaTHYEeCKOTO aHAIHM3ay
Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs JOJKHO OOECIeYMBATH JTOCTHKCHHE
CJICYIOIIMX MPEAMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTAaTOB:

10 KJIACC

Yucaa v BIYMCICHUA

OnepupoBaTh NOHATUAMHU: palMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JICCATUYHAS IPOOB, MPOIICHTHI.

Bemonusate  apudmeTHueckue  OMepalud ¢ PAlMOHANBHBIMH |
JEWCTBUTEIbHBIMU YUCIIAMU.

BoINonHATh NPUOIMKEHHBIE BBIYUCICHUS, UCIIONB3Ys MPaBUia OKPYTICHUS,
JIeTaTh MIPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEJNbIM IOKA3aTeNeM; CTaHIapTHas
dopma 3amMcH JAEMCTBUTENBHOTO YMCIA, KOPEHb HAaTypaJbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOTO YIJIA;
UCITI0JIB30BaTh 3aMKMCh MPOU3BOJILHOTO yTIila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKIUU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHUSAMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoimonusaTe npeoOpa3zoBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUM W peluaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoinonHaTh npeoOpa3oBaHusl LENbIX, PAalMOHAIBHBIX W UPPALMOHATBHBIX
BBIDOKEHMI W pellaTb OCHOBHBbIE THUIBI  LENbIX, PAlHMOHAIBHBIX U
UPpALMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHsI 1 HEPABEHCTBA ISl PELIEHUSI MaTEMaTUYECKUX 3a/1a4
W 3aJ1a4 U3 PA3IMYHbIX 00JIaCTel HAYKH U PEATbHOU KU3HH.

MopnenupoBaTh pealibHbleé CHUTyalldd Ha S3bIKE aireOpbl, COCTaBISATh
BBIPDAKEHUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 33/1a4d, MCCIEIOBATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM amapara ajreophl.

DyHKIUHN U TPAPUKH

OmnepupoBarh MOHATUSAMU: (QYHKIUS, CHOCOOBI 3a1aHust (pyHKUIMU, 00JacTb
ONpEJEeNeHUs] U MHOXKECTBO 3HaueHMM (QyHKIuU, Tpaduk (YyHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OmneprpoBaTh MOHATHAMH: YETHOCTb U HEUETHOCTD (PYHKLINHU, HYIH (PYHKIIHH,
IIPOMEXKYTKHN 3HAKOIIOCTOSHCTBA.

Hcnonb3oBathk rpaduku GyHKIUN )11 pEeIICHUs] ypaBHEHUM.



CtpouTh ¥ 9uTaTh TpadUKU JUHEWHOU (DYHKIIMH, KBAAPATUIHON (PYHKIIHH,
CTETICHHOU (DYHKITUU C TICJIBIM TTOKA3aTEIIEM.

Wcnonp3oBath rpadukn GyHKIUNA O  HMCCISAOBAHUS TPOIECCOB U
3aBHCHMOCTEH TIpU pelICHUH 3a7ad U3 JAPYTUX YU4eOHBIX MPEIMETOB W PEaNbHOM
’KU3HU; BRIpAXKaTh (POPMYIaMH 3aBUCUMOCTH MEXKTY BEIIMINHAMH.

Havana MmaTeMaTH4eCcKOro aHaJIn3a

OnepupoBaTh MOHATHSAMH: TIOCICIOBATEIBHOCTh, apudMeTHueckas u
T€OMETPUYECKast POTPECCHUH.

OnepupoBaTh MOHATUSIMHU: OECKOHEYHO YOBIBaIOlasi TreoMeTpuuecKas
porpeccusi, cymma 0eCKOHEYHO yOBbIBAIOIICH reOMETPUIECKON POTPECCHH.

3amaBaTh MOCIE0BATEIIBHOCTH PA3IMIHBIMU CITOCOOAMM.

Vcronp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH W MIPOTPECCUM IS PEIICHUS
peanbHBIX 33J]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATUSIMU: MHOXKECTBO, OIEpaIliy HaJ MHOKECTBaMHU.

Hcmonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar JUis  ONMHCAHUS
peaNbHBIX TPOIIECCOB W SBJICHWHA, TMPH PEIICHUH 3aJad W3 JPYTUX y4eOHBIX
MPEIMETOB.

OnepupoBatb  MOHATHUSIMHU: OmpeJieNieHre,  TeopeMa,  CJEACTBHE,
JTIOKa3aTebCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATHSAMHU: HATypaJIbHOE, LEJIO€ YHCIIO; HCIOJIb30BaTh
[IPU3HAKU JE€JIMMOCTH LIEJIBIX YHUCEN, PA3JIOKEHUE YUCIIa Ha MPOCTHIE MHOXKUTEIN
IS peLLeHus 3a1ay.

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTENIEM.

OnepupoBaTh MOHATUSAMHU: JOTapu(M YHUCIA, JECATUYHBIE W HATypaJIbHbIE
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh  CcBOWCTBA CTEMEHW JJisi  MpeoOpa3oBaHUsl  BBIPAXKEHUMU;
ONIEPUPOBATH IOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHHE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI [IOKA3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BemonusaTe mpeoOpazoBaHus  BBIpAXKEHUH, coOAepKallux JorapuMsl;
OTNEepUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE ypaBHEHUE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI TOTApU(PMUUYECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoauts pemeHnst npocTelInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CUCTEMA JIMHEHHBIX YPAaBHEHHMU W €€ pEeLICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUISA PELICHUS MPAKTUYECKUX 3a4ad.



HaxonuTtpe pemeHnss NpoCTEHIINX CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peallbHblE€ CHTyalldd Ha S3bIKE aire0pbl, COCTaBISATh
BBIDAKCHUSI, YpPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBlI [0 YCIOBHIO 3aJ1ayH,
UCCIIE0BATh IOCTPOEHHBIE MOJIENIN C UCTIOIb30BAHUEM allliapara ajareopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh  MOHATHUSAMH:  MNEpPUOAMYECKAass  (QYHKUUSA, I[POMEXYTKH
MOHOTOHHOCTH ()YHKUMH, TOUYKH OJKCTpemyMmMa (yHKIMHM, HauOobliee U
HauMEHbIlIee 3HAUeHHUS (QYHKIUM Ha TIPOMEKYTKE; HCIOJIb30BaTh MX IS
UCCIIE0BaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OmnepupoBarh MOHATHUSAMHU: TpadUKH MOKA3aTENbHOM, JTOorapupMHUUECKOH Hu
TPUTOHOMETPUUECKUX (PYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHUS YPAaBHEHUN U HEPABEHCTB.

N306paxaTh Ha KOOPIMHATHON IJIOCKOCTH rpaUKy JTMHEWHBIX YPAaBHEHUN U
UCITOJIB30BATh UX JUISl PEIIEHUS CUCTEMBI JINHEWHBIX YPABHEHUM.

Ucnons3oBaTh rTpaduku GyHKIUNA 719 UCCIAETOBAaHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Havana mareMaTH4eCKOr0 aHAJIN3A

OmnepupoBaTh NOHATUSAMU: HENPEpPbIBHAS (DYHKLIMS; TPOU3BOAHAS (DYHKUUY;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3MUECKHUI CMBICI POU3BOJHOM JIs1 pELICHUS
3a1ad.

HaxonuTth npou3BOIHbIE 3JI€MEHTAPHBIX (DYHKIIMI, BEIYUCIATH TPOU3BOIHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKITHII.

Hcnonp30BaTh MPOU3BOJIHYIO Ui UCCIEAOBaHNs (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IPpa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO I HAXOXKACHUS HAWIYYLIETO PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OmnepupoBaTh MOHATUSAMHU: [EpPBOOOpa3Hasi W  HHTErpaia; IOHUMATh
reOMETPUYECKUN U (PU3NIECKUN CMBICI UHTErpaia.

Haxonute nepBooOpa3Hble AJIEMEHTAPHBIX (YHKLMA; BBIYUCIATh MHTErpall
no ¢popmyne Horotona—JIelOnuna.

Pemwars npukianHele 3a1add, B TOM YHUCJIE COLMAIBHO-DKOHOMHUYECKOTO U
bu3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HauMeHoBaHMe pa3iesioB M TeM MPOrPaMMbI Koutpoabneie IIpakTHyeckme
n/n Bcero o0paszoBaTejbHbIE
padoTshI padoThI
pecypcebl
1 MHOKeCTBa PALMOHAIBHBIX U I€HCTBUTEIbHBIX 14 L bubmorexa LHOK
uycent. PanuonanbHble ypaBHEHHS U HEPABEHCTBA https://m.eds00.1u/ 71415690
5 ®yukuuy 1 rpadpukn. CTeneHs ¢ HeIbM 5 bubmorexa TIOK
P https://m.edso00.ru/7f415b90
3 ApudmeTrdeckuii KOpeHb N—0ii CTENEHN. 18 1 bubmuorexa TIOK
UppauyoHaibHble YPaBHEHHS U HEPABEHCTBA https://m.eds00.ru/7f415b90
4 ®opmyiel TpuroHoMeTpun. TPUrOHOMETPHYECKHE 99 L brbmorexa LIOK
ypaBHEHUs https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
5 ToCIIENOBATELHOCTH H IIPOrpecceHn 5 https://m.eds00.ru/7f415b90
bu6mmorexa [IOK
6 [ToBTropenue, 00001IEHNE, CUCTEMATH3ALMs 3HAHUI 3 1 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

11 KJIACC

N KoumnuectBo yacos DJIEeKTPOHHBIE
[1]
I[/-lI HaumeHnoBanue pa3aesioB U TEM IPOrpaMmMabl B Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie (III/I(l)pOBLIe)
cero paboTnI padoThI oOpasoBaTe/bHbIE
pecypchl
Crenenb ¢ pallMOHAIBHBIM ITOKA3aTEJIEM. bubmmoreka [JOK
1 [MokazarenbHas GpyHkius. [lokazaTenbHbIC ypaBHEHHS U 12 1 https://m.edsoo.ru/7f415b90
HEpaBEHCTBA
5 Jlorapudmuueckas Qpynkuus. Jlorapupmuueckue 19 Brbmmorexa LIOK
YpABHEHHS H HEPABEHCTBA https://m.edso0.ru/7f415b90
3 Tpuronomerprdeckue GyHKIUH U MX TPaGUKH. 9 1 Bubsmorexa [IOK
TPHTOHOMETPHHECKHE HEPABEHCTRA https://m.edso0.ru/7f415b90
bubmuoreka [JOK
4 ITpouzBonHas. [IpumeHnenue npou3BoAHOM 24 1 https://m.eds00.ru/7f415b90
bu6mmorexa [IOK
5 WnTerpan u ero npuMeHeHHs 9 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
6 Crcrembr ypaBHeHuH 12 1 https://m.edso0.ru/7415b90
bu6mmoreka [IOK
7 HatypanbHele i 1enslie yucna 6 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
8 [ToBTOpeHnue, 060061IeHNE, cUcTeMaTH3alus 3HAHUH 18 2 https://m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHS.
Anrebpa u Havasia MaTremaTuueckoro anaiausa, 10-11 kimaccel. Anumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u npyrue. AKIIMOHEpHOE OOIIIECTBO
«3narenbctBO «IIpocBerieHue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://skysmart.ru

https://www.yaklass.ru/

https://uchi.ru


https://skysmart.ru/
https://www.yaklass.ru/
https://uchi.ru/

