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MNOACHUTEJIBbHASA 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOI'O
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTreMaTHUeCKOro aHAIN3a» SIBISIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed MIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMeYMBACT HWHCTPYMECHTAIBbHYIO 0a3y I HW3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
abCTpaKTHOE MBIIUICHHUE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB WH(MOpPMATHKH, OOIIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (opMyIupyeT CBOU JOCTHKCHHS B MAaTEMaTHIECKOU opme.

Kypc anreGpsl 1 Hauan MaTeMaTHYeCKOTO aHaIN3a 3aKJIaJbIBa€T OCHOBY JIJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW IKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMM U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiW3a B CTaplied IIKOJEe ydJalluecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTE B TIpHpOJIE, HAyKe M B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTHUYECKUMHU OTKPBITHUSIMU B UX aBTOPaMH.

Kypc obGmamaer 3HAYMTENBHBIM BOCIHMTATEIBHBIM IMMOTEHIIMATIOM, KOTOPBIM
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaKk W dYepe3 crnenuduky ydeOHON AesaTenbHOCTH,



TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOJOJIKUTEIIbHOU
KOHIICHTPALIMY BHUMAHUS U OTBETCTBEHHOCTH 3a IIOJIyYE€HHBIN PE3yJIbTar.

B ocHoBe metomuku oOydeHHs anrebpe M HayajgaM MaTeMaTH4eCKOro
aHau3a JISKUT JIeITeIIbHOCTHBIN NPUHITUI O0YUYEHUS.

CtpykTypa Kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO aHaIM3a»
BKJIIOUAECT CIEAYIOLIME COAECpKATeIbHO-METoAuYeckue JuHuu: «YHucna u
BbIYHCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MAaTEMATUYECKOTO aHanu3a», «MHO)ecTBa W JIOTMKa». Bce OCHOBHBbIE
COAEPKATEIbHO-METOANYECKNE JIMHUM H3Y4alOTCSd HA NPOTSHKCHUM JBYX JIET
oOy4eHus B cTapuiel IIKOJie, €CTECTBEHHO JOMOJHSISA APYT JIpyra U MOCTEHEHHO
HACBIIIASICh HOBBIMM TE€MaMM U paszaenamu. JlaHHBIA KypC  SIBIISIETCA
WHTETPAaTUBHBIM, TOCKOJBbKY OOBEIUHSET B ce0e COJep)KaHhe HECKOJIbKHUX
MaTeMaTUYECKUX TUCIUIUINH: anredpa, TPUTOHOMETPHS, MaTeMaTHYECKHUI aHaATTU3,
Teopusit MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
IIMPOKUM MAaTEeMaTHUYECKUM anmapaTroM, Y HUX MOCJIe0BaTeIbHO (HOopMUpyeTcs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMATUYECKYK) MOJEIb pPEaIbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, TOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTeMaTUYECKOT0 aHalii3ay, JJIisl PEHICHUs CaMOCTOSTEIbHO CPOPMYIUPOBAHHON
MaTEMATHYECKOM 3a/1aul, a 3aTEM UHTEPIPETUPOBATH MTOITYUYECHHBIN PE3YJIbTaT.

ConepxaTenpbHO-MeTOANYECKasE TUHUS «YHuclia U BBIUUCICHHS 3aBEpPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose ocob0oe BHUMAHHE YACHSIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJIB30BaHUE PA3IUYHBIX (OPM 3amucHU ACHCTBUTEIBHOTO YHCIIA, YMEHUE
pPaLlMOHAJIBHO BBIIOJHATh JEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOywaromuecs TOJYYarOT HAaBBIKM NPUOMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JIEUCTBUM C YMCJIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BaHUS MAaTEeMaTUUE€CKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHUH.

JIvans «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCAd HA MPOTSIKEHUU BCETO
OoOy4eHHs B CTapIied IIKOJIe, TOCKOJBbKY B KaXXJIOM pas3feie MpoTrpaMMBI
MIPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
pa3JIUYHBIMM METOJIAMHU PEIIEHUS UEJbIX, PalMOHAIbHBIX, HPPALMOHATBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U NX cUCTEM. [loydueHHbIE yMEHUS HCTIOJIB3YIOTCS MIPU UCCIIEIOBAHUN
GyHKIMNA C TTIOMOIIBI0 TIPOU3BOMHON, PENICHUM TPUKJIAAHBIX 33a/1ad W 3a7ad Ha
HAaXOXXJE€HUE HauOONBIIMX U HAUMEHbIIUX 3HauyeHUW QyHkuuu. [lanHas
collep)KaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OopMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl LENbIX, PalMOHAIBHBIX,
VPPAUHOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, A TAKXKE BBIPAKECHUM,
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COJEpIKaIlMX CTENEHU U JorapupMbl. braronaps H3ydeHHIO anre0panyeckoro
Marepyaja  IPOUCXONWUT  JAJBHEWIIEEe  Ppa3sBUTHUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUSI Y4YallluXcsl, (OPMUPYIOTCS HABBIKM JI€IyKTHUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PAaBEHCTB U HEPABEHCTB. AJjrebpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIrJAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeTonYecKass JUHUS «DyHKIUU W TpaQuKuU» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTD U3Y4YECHUS MaTepHaIa. N3yuyenune CTEIIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBATh MOJTYYEHHbIE (PYHKIMH, CTPOUTHh HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUIN
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenpHas JuHus «Havama mMaTeMaTH4eCKOro aHaliu3a» I03BOJIAET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaT€eMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh UCCIEN0BAaTh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAWOOJbIINE U HAWUMEHBIIHNE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyaluu,
HAXOXKJIEHUS HAWIy4dlIero PEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKEe U HcKyccTBe. OOydammuecs Yy3HAIOT O
BBIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

ConeprxarenpHO-MeTOAMYECKAs JINHNAA « MHOXKECTBA U JIOTHKAa» B OCHOBHOM
IIOCBALIEHA  JJIEMEHTaM  TEOPUH  MHOXECTB. T€0pEeTHMKO-MHOKECTBCHHBIC
IIPEACTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U IPEAararoT
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HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUN BCE pa3eibl MATEMATUKU U €&
MIPUJIOKEHUM, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTHYECKUE NHUCIUIUIMHBI B €IMHOE
uenoe. [loatoMy BaXKHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEMaTUKH M HCIOJIb30BAaTh €ro s
BBIPAKEHHSI CBOUX MBICIIEH.

B kypce «Anreb6pa u Hayajza MaTeMaTUYECKOTO aHAJINM3a» MPHUCYTCTBYIOT
TaKK€ OCHOBbl MAaTEMAaTHYECKOTO MOJIECIUPOBAHUSA, KOTOPBIE MPHU3BAHBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
THX MOJEJIed C MOMOIUIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEPHPETALUN TOJYYECHHBIX PE3ysbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 pa3/iesioB IIPOrpaMMBl, IIOCKOJIBKY BECh MAaTEPHAI Kypca IIMPOKO HUCIIONIb3YETCS
JUISL pelleHusl MPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 33/1a4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIb30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATIHBIX
3aJa4 OpraHU3yeTcs B MPOIECCE M3YUEHHUs BCEX TeM Kypca «Anredpa v Hayaia
MaTEeMaTHYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM 11aHe Ha M3ydeHHE Kypca aiareOpbl U Hayajdl MaTeMaTH4YEeCKOIo
aHanau3a Ha 0a30BOM ypOBHE OTBOAUTCS 2 yaca B Hexento B 10 kiacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 yacos.



COIEPKAHHUE YYEBHOI'O KYPCA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Paunonaneupie uncia. OOBIKHOBEHHBIE U J€CATUYHBIE JAPOOH, MPOLEHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepamuu  C
palMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxkeHui. [IpuMenenne
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEATIbHOU KU3HMU.

JlelicTBuTenbHble Yucla. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckue omnepauud € JEWCTBUTENbHBIMU yuciamu. [lpuOmmxeénnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenp ¢ uenbiM  nokasareneMm. CraHgaptHas Qopma  3amucu
neicTBUTENbHOrO  uMcna. Mcnonp3oBaHue —moaxondmedl  (opMbl  3amMcu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaibHOW  creneHu. JledicTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHycC, KOCUHYC W TaHT€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE TIPEOOpPa30BaHUSI.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHEHHE, KOpEHb ypaBHEHMSA. HepaBeHCTBO, pelIeHHME HEpPAaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nienpix 1 1poOHO-pAMOHATFHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUH.

[IprMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTHUYECKUX 3a7a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DYyHKIUHN U TPAPUKHU

OyHkMs, crnocodsl 3amanus ¢GyHkuuu. ['paduk dyHknuu. Bzaumuo
oOpartHbie (QYHKITUH.

OO6nactb omnpezAesneHuss 1 MHOXKECTBO 3HaueHui ¢ynkuuu. Hynu ¢yHkuuu.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU.

Crenennas GyHKIUS C HATYPAJbHBIM U LIEJBIM MOKa3zateseM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs N-Oi CTENEHHU.



Tpuronomerpuueckass OKpPY>KHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauaja MmareMaTH4ecKOro aHaJu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHus MOCJIEJ0BATEIbHOCTEH.
MOHOTOHHBIC OCJICOBATECIILHOCTH.

ApudmeTrrnueckas U reoMeTpruyeckas rnmporpeccuu. beckoneuHo yObIBaromias
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. Mopmysia CIOXKHBIX NPOLEHTOB. VMcronp30BaHWE MPOTPECCUU TS
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:KkeCTBa U JIOTHKA

MHoecTBO, omnepanuu Haj MHOXkecTBaMM. Jluarpammel Oitnepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO armapara sl OMUCAHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 JIPYTUX YYCOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3ATEIbCTBO.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

HarypanbHubie u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

Crenenp ¢ paunoHaIbHBIM ITOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm uncna. JleciTuuHble U HATypajIbHbIE JIOTapU(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHH, COACPKANTUX JTOTapU(MBI.

[IpeoOpa3oBaHre BBIpAXKEHHUM, COJECpPXKAIIMX CTENEHU C palMOHAIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIe YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucTteMbl JIMHEWMHBIX ypaBHEHU. Pellienre npukiaaHbIX 3a/1ad ¢ MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUW, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUUM U Tpaduku

Oyuknusa.  [lepuonuueckue ¢yHkuumu. [IpomMexxyTku MOHOTOHHOCTHU
bynkun. MakcumyMbl 1 MUHHUMYMbI (QyHKiuu. HauGomnpliee u HauMeHblee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

Tpuronomerpuueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.



[TokazaTenbHas u torapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKIMHN JIJI PEIICHUS YPAaBHECHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (YHKIWA I HWCCIEIOBAHUS TIPOIECCOB H
3aBUCUMOCTEM, KOTOPbI€ BO3HHMKAIOT MPHU PEIIEHUU 330ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MmaTeMaTH4eCKOro aHajamn3a

HenpepriBabie GpyHKIINN. MeTO1 HHTEPBAJIOB JIJIsl pEIICHUS] HEPABEHCTB.

[IpousBognass ¢Qyukuuu. [eomerpuueckuid u  (PU3NYECKUN  CMBICI
ITPOU3BOTHOM.

[IpousBognbple  3neMeHTapHBIX  QyHKIu.  DopMmynbl  HaXOXAECHUSA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIUI.

[IpuMeHeHre NpOU3BOIHON K UCCIEAOBAaHUIO (PYHKUIMKA HA MOHOTOHHOCTh H
skcTpeMyMmbl. Haxoxkaenne HanOoNbIIero 1 HAaMMEHbILIEro 3HayeHus1 QyHKIUH Ha
OTpE3KE.

IIpruMmenenue TPOU3BOMHOW [UJI HAXOXKICHUSA HAWIIy4dllero pELICHUS B
IPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmynoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

WNuterpan, ero reomerpuueckuii u (Qu3MYECKuUil CMBICH. Bpluncienue
uHTerpana no popmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOro mpeameTa «MaTemaTuka» HODKHO OOECreYnBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPaMMbl Y4EOHOro IMpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

['pasx1aHCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO  TPAXKAAHCKOM  MO3UIMU  OOydaromierocs  Kak
aAKTUBHOTO M OTBETCTBEHHOT'O 4JI€Ha POCCHUUCKOTO OOIECTBa, MPEJCTABICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUU,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TatproTryeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON Ipa)KaaHCKOW MICHTUYHOCTH, YBAKCHUS
K IPOIIJIOMY U HACTOSIIIEMY POCCHUICKONM MaTEMaTUKH, [IECHHOCTHBIM OTHOIIICHUEM
K JOCTHXKEHUSM POCCUMCKHMX MAaTEMaTUKOB M POCCUKUCKOW MAaTeMaTHU4YECKOU
IIKOJIbI, K HCMOJBb30BAHUIO 3THX JOCTHKEHUM B APYrMX HAayKaX, TEXHOJIOTHUSX,
chepax YKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIECHHWEM K MHUpPY, BKJIHOYAs ICTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIEeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYECKHUE 3HAaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATHNA U

OTJIbIXa, peryssipHast buznueckas aKTUBHOCTb); buznyeckoro
COBEpPILIEHCTBOBAHUS, npu 3aHATHIX CIIOPTUBHO-03/JOPOBUTEIBHOM
JeSITeTbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTHIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOHS, HHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYphl, MOHUMAaHUEM BIUSHUS
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HAaHUWEM TJ00aJbHOTO XapakTepa HSKOJOTHMYECKUX MpoOJeMm;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
0o0JaCTH  OKpY)KAIOMIeH cpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOMIEH CPEIbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW ESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JJII PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKON KyJIbTYpOM KakK CpEICTBOM TIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PEe3yIbTaThl OCBOCHHS TMPOTPaMMBbl yUeOHOTO TpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeSYTAMUBHBIMU OCUCBUIMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle  Oelicméusi,  00eCnevusarOm
Gdopmuposanue 6a308blX KOCHUMUBHBIX NPOYECCcO8 0Oyuarowuxcs (oceoeHue
Memoo08  NO3HAHUSA ~ OKpYJycaowe20  Mupa,  NpUMeHeHue  JIOSUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrie JoTrHYECcKUE ICHUCTBUS:

. BBIBJISITh M XapaKTepU30BaTh  CYIIECTBEHHBbIC  IPU3HAKU
MaTeMaTHYECKHMX OOBEKTOB, TOHSITUH, OTHOIICHUH MEXIy TMOHSATUAMU;
dbopMyIMpOBaTh ONPEACIICHNUS TOHIATHI, YCTaHABIMBAThH CYIIECTBCHHBIN MPU3HAK
KJIacCU(pUKALMK, OCHOBaHHUA i OOOOIIEHUS U CPaBHEHUSA, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;
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. BOCIIPUHUMATh, (HOPMYIUPOBaTh M MNPEoOpa3OBBIBATH CYKICHHUS:
YTBEPAUTEIIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIC,

. BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U
IpOTUBOpEUMs B (paKTax, NaHHBIX, HAOIIOJEHUSAX U YTBEPKICHUAX; MpEAJiaraTh
KPUTEPHUH JJIs BBISIBJIEHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;

L ACJIaTb BBIBOABI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
HNHAYKTHUBHBIX YMOSaKJIIO‘IGHI/Iﬁ, YMO38,KHI-O‘I€HI/Iﬁ 110 aHaJIOI'Nu,
U IIPOBOJUTD CaMOCTOATCIIBHO JOKa3aTCJIbCTBA MaTEMAaTH4YCCKHUX

YTBEPXKICHUA (MpsMBIE W OT TPOTUBHOTO), BBICTPAWBATh aAPTYMEHTAIIUIO,
MIPUBOJINUTH TIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CY)KJICHUS U
BBIBOJIBL;

. BBIOMPATH CIOCOO peleHus yueOHOo# 3a1aun (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yyu4€TOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTenbcKue 1eUCTBUSA:

. UCIIOJIb30BaTh  BOMPOCHI KaK  HCCIEAOBATEIIbCKUH  MHCTPYMEHT
MO3HaHUA; (HOPMYITUPOBATH BOMPOCHI, GUKCUPYIOIIUE MPOTUBOPEUUE, MpodiieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

. MPOBOJIUTH ~ CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
SIBIICHUS, TPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SIBICHHUSMHU,
POIIECCaMH;

. CaMOCTOATENbHO  (OPMYIUpPOBaTh OOOOIIEHHS U  BBIBOABI IO
pe3yibTaTtaM  TPOBEAEHHOTO  HAONMIOJEHWS,  WCCIEJOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3yIbTaTOB, BIBOJIOB U 0000IIECHNUI;

. IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTAThH
MIPEINOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

PaboTa ¢ uadopmarueii:

. BBISBJIATh Je(PUINUTH HHGOPMAIUKM, JAaHHBIX, HEOOXOIUMBIX IS
OTBETA Ha BOMPOC U JJIs PEIICHUS 3a]1a4H;
. BBIOMpaTh UWH(OpPMAIMI0O W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB,

aHaJU3UpOBaTh, CHUCTEMATHU3UPOBaTh U  HUHTEPHPETUPOBATH  HHOOPMAIIUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

. CTPYKTYpHpPOBaTh HWHGOPMAIUIO, TPEACTABIATh €€ B Pa3TUYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUeCcKH;
. OLICHMBATh  HANEKHOCTh  MH(OpPMAMK MO  CaMOCTOSATEIHHO

chOPMYIUPOBAHHBIM KPUTEPHUSIM.
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2) VHnusepcanvhvlie KOMMYyHUKamueHwvle Oelicmeus, o0becneuusarom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0urenue:

. BOCIIPUHUMATh U (POPMYIHPOBATH CYXICHUS B COOTBETCTBHH C
YCIOBUSIMU U IIEJIAIMU OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOUKY
3peHHUs B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3aJlayu, KOMMEHTUPOBATh MOJyUYEeHHBIN pPe3yJIbTaT;

. B X071 OOCYXXKJEHHs 3a/laBaTh BOIMPOCHI MO CYIIECTBY 00CYX1aeMOii
TEMBI, IPOOJIEMBI, pEIIaeMOi 3aJaun, BHICKA3bIBATh UJIEH, HAICIICHHbIE HA MOUCK
pEIIEHHUs; COMOCTABIATH CBOM CYXKIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
auanora, oOHapyXUBaTh Pa3jIMuue U CXOACTBO IMO3UIUI; B KOPPEKTHOM (opme
(GopMyIMpOBATh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

. OPEJCTaBIsITh  PE3yibTaThl  pEIICHUS  3a7aud, dKCIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA; CAMOCTOATEIbHO BBIOMpPATh (OpMAT BBICTYIUIEHHS C
y4€TOM 3a/1a4 IPEe3eHTalUU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

. NOHMMAaTh W  UCIHOJB30BaTh MPEUMYIIECTBA KOMaHIHOW U
WHANBUAYAIbHON pa0OTHl TpH pelieHnH Y4YeOHbIX 3aJay; MPUHUMATH IETh
COBMECTHOHM JEsITeNbHOCTH, IUIAHUPOBATH OPTraHU3aIMI0O COBMECTHOH paboTHI,
pacnpenenatb BuAbl paboT, I0roBapuBaThCs, 00CYXKJaTh MPOILECC U pe3ysbTar
paboThI; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCykIeHus, 0OMeH
MHEHHUH, «MO3TOBbI€ IITYPMBD» M HWHBIC); BBINOIHATH CBOIO YacTh pabOTHl U
KOOPAMHHUPOBATh CBOM JCHCTBHS C JOPYTMMH YJI€HAMH KOMaHIBI; OIEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aMMOJECHCTBUSL.

3) Vuusepcanvnvie  pecynamuenvle  Oelicmaus, obecneuugarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanusi:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3aJ]auM, BHIOUpATh CIIOCO0 pELIeHUs
C y4€TOM  WMEIONIUXCS  PEecypcoB HW  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBaTb W KOPPEKTUPOBATh BAPUAHTHI PELICHUW € Y4YETOM HOBOM
uHpopManuu.

CaMOKOHTPOJIb:

. BJa/IeTh HaBBIKAMHM TMO3HABATENbHON pe(pIEKCUU KaK OCO3HAHUS
COBEPLIAEMBIX JACUCTBUNM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB; BIAJAETh
croco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ynbTara peLIeHUs
MaTeMaTUYECKOU 3a7a4H;
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. NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH MpPU pPEHICHUU
3aJlayd, BHOCUTh KOPPEKTUBHI B JICSITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

. OIICHUBATh COOTBETCTBHE pPE3yJbTaTa W U YCIOBHUSAM, OOBSCHSTH
MPUYUHBI IOCTUXKEHUSI I HEJIOCTUKEHUS PE3YyJbTAaTOB JEATCIbHOCTH, HAXOIUTh
OILIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca « Anredpa U Hadajga MaTeMaTUYeCKOro aHAJIU3ay
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yucua ¥ BbIYHCICHUSA

OnepupoBaTh MNOHATHSAMHU: PAUUMOHAIBHOE M JIEUCTBUTEIBHOE YUCIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BoinonuaTe  apudMeTnueckue — omepalMd € pPalUMOHAIBHBIMU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BoinonHsATe npuOIMKEHHBIE BBIUMCICHUS, UCTIONb3Ys MpPaBUiia OKPYIJICHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHMN.

OneprpoBaTh MOHATUSMH: CTEIEHb C LEJIBIM IOKA3aTeNIeM; CTaHAapTHAas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLCHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OrneprpoBaTh NOHATUAMH: CUHYC, KOCUHYC ¥ TaHT€HC IPOU3BOJIBHOIO YIJa;
MCITI0JI30BATh 3aMKCh MPOU3BOJILHOTO yTiia Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKUIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh NOHATHUSMU: TOXKIECTBO, YPABHEHWE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHHUE;

BoimonusaTe npeoOpa3zoBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUN M pellaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoinmonusaTe npeoOpa3zoBaHus LENbIX, PAMOHATIBHBIX M HPPALMOHATBHBIX
BBIDOKCHM W pellaTh OCHOBHBIE THUIBl  LEJIBbIX, PpalAOHAIBHBIX WU
UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHMS W HEPABEHCTBA [JIsl PELIEHUS MaTeMaTHYEeCKUX
3a/1a4 ¥ 337a4 U3 pa3InyHbIX 00J1aCTEN HAYKU U PEAIbHON KU3HU.
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MonenpoBaTb peajbHbIE CHUTyallUM Ha S3bIKE€ aiureOpbl, COCTaBIATh
BBIDAKECHMSI, YPAaBHEHMS, HEPABEHCTBA IO YCIOBHIO 3a/Jadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DYyHKIUHN U TPAPUKHU

OmnepupoBarh MOHATUSAMU: (QYHKIHMSA, CIOCOOBI 3a1anust GpyHKIKUU, 00TIacTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (yHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh MOHATHAMH: UYETHOCTb W HEYETHOCTh (DYHKUIMH, HYIH
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBath rpad@uky GyHKIMMA 71 pelICHUs YPABHEHUH.

Crpouth U yuTaTh rpa@uKu JIMHEHHOW (QYHKUNHU, KBAJPATUYHON (QYHKIUH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Ucnonb3oBath rpaduku (yHKIUNA AJIsI UCCIEIOBAHHUS MPOILECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Hayana mareMaTH4eCcKOro aHaIu3a

OnepupoBaTh NOHATUSAMHU: IIOCIENOBATEIbHOCTh, apudmeTnyeckas Hu
reOMETpPUYECKas MPOTrPECCUU.

OnepupoBarh MOHATUSAMU: OECKOHEUHO YyObIBaroU[asi TeoMeTpuYecKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOTPECCHUHU.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATENBHOCTEN U MPOTPECCUI JIsl PEILICHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

OnepupoBath MOHATUSAMH: MHOYKECTBO, OIEpaLlMU HaJ MHOKECTBAMH.

Hcrons30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar Uil ONHCaHHUS
pea’bHBIX MPOLIECCOB U SBJICHWM, MPU PEIICHUH 3a7ad U3 JAPYTUX Yy4eOHBIX
PEIMETOB.

OnepupoBarh  MOHATUSMH:  ONpPENEIEHUE,  TEOpPEMA,  CIIEICTBHE,
JI0Ka3aTeIbCTBO.

11 KUIIACC

Yucjaa v BLIYUCTICHUS

OnepupoBaTh TOHATUSMH: HaTypajbHOE, II€J0€ YHUCIO; HCIOJIb30BaATh
MPU3HAKU JIEJIMMOCTH LIEIBIX YUCEN, PA3JI0KEHUE YUCIIA HA MPOCThIE MHOXKUTEIU
JUIA pEleHUs 3a1a4.

OrnepupoBatTh MOHITUEM: CTETIEHB C PAIIMOHATBHBIM MTOKA3aTEIEM.
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OnepupoBarh MOHATUAMHU: JIOTApU(M YuCHa, NECATUYHBIE U HATypaJIbHbIE
JoTapu(MBbI.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHsATh CBOMCTBA CTENEHH JUIsl NPeoOpa3oBaHUS  BBIPAKEHU;
ONEPUPOBATh MOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHHE WM HEPABEHCTBO; pElIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUI 1 HEPABEHCTB.

BoinonHaTe  mpeoOpa3oBaHUs  BBIPAXKEHUN, COJEpXKAIIUX JIOTapu(MBbL;
ONEepPUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPABHEHHI U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUTrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMHU: CUCTEMA JIMHEWHBIX YPaBHEHHUU U €€ pELICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTe pemenus npocTenmmx CUCTEM U COBOKYITHOCTEN PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTb peajgbHbIE CHUTyallUM Ha S3bIKE€ aiureOpbl, COCTaBIATh
BBIDQXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
UCCIIEI0BATh NIOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM alllapara ajareopsl.

DOyHKUMHU ¥ TpaGuKH

OnepupoBarh MOHATUAMM: [EepuUoAHYEcKas  (QYHKUUS, MPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKM JKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMU, 3aJaHHOU rpaduKOoM.

OnepupoBarh NOHATUSIMH: TpaUKU MOKA3aTENbHOU, JIOTAPU(DMHUUECKON U
TPUTOHOMETPUUECKUX (YHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N306pakath Ha KOOPAMHATHON TUIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUM
Y WCIIOJIb30BaTh UX I PELIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonb3oBath rpaduku (QyHKIUNA JISI UCCIEIOBAHHUS MPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOIo aHAIM3a

OnepupoBaTh NOHATUSMU: HETIPEPbIBHAS (PYHKLNS; TPOU3BOAHAS QYHKIIUH;
UCITI0JIb30BaTh FEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOHOM ISl peLICHUS
3a1ad.

HaxomuTe  mpou3BOAHBIE  BJEMEHTAPHBIX  (QYHKUWN,  BBIYHUCIATH
MIPOM3BOHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHIA.

Hcnons3oBaTh  MNpPOM3BOJHYIO  JJIsl  MCCIENOBaHUSA  (PYHKUUMU  HaA
MOHOTOHHOCTb W JKCTPEMYMBI, NPHUMEHATH PpPE3yJIbTaTbl MCCIEAOBAaHUA K
MOCTPOEHUIO IPAPUKOB.
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Hcnons30BaTh MPOM3BOJIHYIO ISl HAXOXKICHHsS HAWIYYIIEro PELICHHS B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSAMHU: IE€PBOOOpa3HAasi W UHTErpall; IOHUMATh
reOMEeTPUUECKUN U GU3NYECKUI CMBICT UHTErpaa.

Haxoauts nepBooOpa3Hble 3JIeMEHTapHBIX (YHKIIUI; BBIUMUCISATH UHTETpall
o ¢popmyne Herorona—JleliOuuiia.

Pemate npuknanHele 3aa4y, B TOM YHUCIIE COLMAIBHO-3KOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

MHokecTBa palluOHABHBIX U

. P 14 1 0 https://lesson.academy-
JACHCTBUTCIIBHBIX HHCCIL. TallMOHANILHAIC content.myschool.edu.ru/02.2/07
YpaBHEHHUS U HEPABEHCTBA
@yukuuu U rpaguku. CTeneHs ¢ 1elbIM 6 0 0 https://lesson.academy-
II0Ka3aTesIeM content.myschool.edu.ru/02.2/07
Apudmerndeckuii KOpeHb N—0if CTETICHN. 18 1 0 https://lesson.academy-
HppanumonaiibHble ypaBHEHUS U HEPABEHCTBA content.myschool.edu.ru/02.2/07
®opMyIbl TPUTOHOMETPUH. 99 1 0 https://lesson.academy-
TpHUroHoMeTpuyeCcKue ypaBHEHUS content.myschool.edu.ru/02.2/07
oo e HOBATE L HOCTH H IIDOL - 5 0 0 https://lesson.academy-

OCIICHOBATEIRHOC porpece content.myschool.edu.ru/02.2/07
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 0 https://lesson.academy-
3HAHUHI content.myschool.edu.ru/02.2/07

OBUIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOI'PAMME
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https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07

11 KIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarenpHas ¢pynkums. [lokazarenbHbie 12 1 0 hitps:iflesson.acacemy-
YHICHHA: content.myschool.edu.ru/02.2/07
YpaBHEHHUS U HEPABEHCTBA
5 Jlorapudmmueckas QyHKITHSA. 12 0 0 https://lesson.academy-
Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA content.myschool.edu.ru/02.2/07
3 TpuronomeTrpuyeckue GYHKIIUH U UX 9 1 0 https://lesson.academy-
rpaduku. TpuroHoMeTprudeckue HEPaBeHCTBA content.myschool.edu.ru/02.2/07
. https://lesson.academy-
4 [IpousBonnas. Ilpumenenne npon3BoaHON 24 1 0 content.myschool.edu.ru/02.2/07
5 " 9 0 0 https://lesson.academy-
HTCTPAT H €TI0 HPHMEHCHI content.myschool.edu.ru/02.2/07
. https://lesson.academy-
6 Crcremst ypasHemuii 12 ! 0 content.myschool.edu.ru/02.2/07
7 o 6 0 0 https://lesson.academy-
ATYPAILHDIC 1 HEJIBIE HICIa content.myschool.edu.ru/02.2/07
8 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 9 0 https://lesson.academy-
3HAHUHI content.myschool.edu.ru/02.2/07
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOTPAMME
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https://lesson.academy-content.myschool.edu.ru/02.2/07

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa v HavaJla MaTeMaTUYeCKoro aHaau3a (B 2 Jactsx), 11 kmacc/
Mopakosuu A.I'., Cemenos I1.B., Anekcanapona JI.A., Mapnaxaesa E.JI.,

AxknuonepHoe obmiectBo «M3naTenscTBo «lIpocBeiieHne»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
d.A.ManrsiieB "Marematuka"

A.N.Epmiosa "Anre6pa u Hauana aHaiuza"

MU ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
bu6mmoreka IJOK

https://lesson.academy-content.myschool.edu.ru/02.2/07
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