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MNOSACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hayalla MaTeMaTHYECKOTO aHalu3a» 0a30BOTO
ypoBHst uisi oOyuaronmxcst 10 —11 kiaccoB pa3paborana Ha ocHOBe DenepaabHOr0 ToCcyIapCTBEHHOIO
00pa30oBaTeNILHOTO CTAaHAApTa CpemHero olmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMU, NPEABIBIIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHUIO, M TPATULIUA POCCHUCKOTO
oOpa3oBanus. Peanmsamust nporpaMmbl 00ECIICUYMBACT OBJIAJCHUEC KIIFOUEBBIMH KOMIICTCHIIMSMH,
COCTaBIISIFOIIMMHU  OCHOBY I CAMOPa3BHTHS M  HENPEPHIBHOIO 00pa30BaHUs, LEIOCTHOCTh
O6IL[CKYHBTypHOFO, JIMYHOCTHOT'O U IMMO3HABATCIILHOI'O Pa3BUTUA JIMYHOCTU 06y‘-IaIOH_II/IXCSI.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyajga MaTeMaTHYECKOTO aHAJIN3a» SBJISAETCS OJHUM W3 HauOoJee 3HAYNMBIX B
porpamMMe CTapuiel IIKOJIbl, TOCKOJIbKY, C OJIHOW CTOPOHBI, OH 00eCreuynBaeT HHCTPYMEHTAIbHYIO 0a3y
IV U3YYEHHUSI BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYIOH CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIIJICHUE Y4YalUXCsl Ha ypOBHE, HEOOXOAMMOM MJIsi OCBOEHHsS KypCOB MH(OPMATHUKH,
OOIIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax maHHOrO Kypca Y4Yalluecs OBJIaJeBAOT
YHHUBEPCAJIbHBIM  SI3BIKOM COBPEMEHHON HayKu, Koropas (OpMyJIHpyeT CBOM JOCTIDKEHUS B
MaTeMaTHYECKOH opme.

Kypc anreOpsl ¥ Hayal MaTeMaTHYECKOTO aHaliM3a 3aKiIaJblBaeT OCHOBY /sl YCHEIIHOTO
OBJIAZICHUS] 3aKOHaMU (U3UKH, XUMHUH, OMOJIOTMH, NOHHMAaHUS OCHOBHBIX TEHICHIUN 3KOHOMUKU U
OOIIIECTBEHHOHN >KM3HM, MO3BOJSET OPUEHTHPOBATHCA B COBPEMEHHBIX LHU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJb30BaTh WX B IIOBCEJAHEBHOM XU3HU. B Toxe BpeMs oBiageHue
a0CTPaKTHBIMU U JIOTMYECKH CTPOIMMHU MaTeMaTHYECKUMU KOHCTPYKLMSAMHU Pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTHHHOCTb  YTBEPXKACHHUS, MCIOJIb30BaTh 0000IIeHHE U
KOHKpETHU3aliio, abCTparupoBaHue U aHAJIOrHI0, GOPMHUPYET KpeaTHBHOE U KPUTHYECKOE MbIlIeHHe. B
X0JIe U3y4yeHUs anreOpbl M HayaJl MaTeMaTHMYeCKOro aHalli3a B CTapUIei MIKoJIe ydaliuecs MOJydaroT
HOBBIM OIBIT PELICHUS NMPUKIAJHBIX 3a7a4, CaMOCTOSATEIBHOIO MOCTPOEHUS MATEMAaTHYECKUX MOJENEH
peaIbHBIX CHUTyallUd M HWHTEpPIpEeTallud TOJYYEHHBIX pEIIeHUH, 3HAKOMSTCS C MpHUMepaMu
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B IPUPOJE, HAyKe M B HCKYCCTBE, C BbBIIAIOIIMMHUCA
MaTeMaTHYeCKUMU OTKPBITUSIMU U UX aBTOPaMH.

Kypc obnagaer 3HaunTENIbHBIM BOCIIUTATEIbHBIM MTOTEHIIMAIOM, KOTOPBIM peaan3yercs Kak uepes
y4eOHBI MaTepuasl, CIOCOOCTBYIOIIMKA (OPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHHS, TaK U 4epes
cneunpuky  y4eOHOW  JEATENbHOCTH, Tpedyromiei CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH,
MPOJOJKUTEIbHOM KOHIEHTPALlM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYUYEHHBIN pPe3yJIbTarT.

B ocHoBe Meroauku oOyueHHs anrebpe W HayajllaM MaTeMaTU4YeCKOro aHaiu3a JIeKUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYEeHUSI.

CrpykTypa Kypca «AnreOpa M Hayaja MaTeMaTUYeCKOTO aHajin3a» BKIIOYAET CIIEAYIOIIHe
coJiepKaTesIbHO-MeToAnYecKue TuHuM: «Hucna u Beraucienus», « OyHKIN U rpadukm», «Y paBHEHUS U
HepaBeHCTBa», «Hauama wmaremarmdeckoro anamusa», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOANYECKHUE JIMHUM M3Y4YaloTCs Ha NPOTSHKEHUM JABYX JeT oOydeHus B crapiiei
LIKOJIE, €CTECTBEHHO JOMNOJHSASA APYTr Ipyra M IOCTENEHHO HACHIILAsACh HOBBIMU TEMaMHU U pa3/ieiaMH.
JlaHHBIN KypC SIBIISIETCSI MHTErPAaTHUBHBIM, MOCKOJIbKY OOBEAMHSAET B ceOe COJep)KaHUE HECKOJIbKUX
MaTeMaTHYeCKUX JTUCIMIUIMH: anredpa, TPUrOHOMETPUs, MAaTEeMaTHUECKUN aHAJIN3, TEOPUS MHOXKECTB U
ap. Ilo mepe Toro kak yuamiuecs oBJIaJieBalOT BCE OoJjiee MUPOKUM MaTEeMaTHUECKUM amnmnapaToM, Y HUX
nocje0BaTelbHO (OpMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI MOJENb
peasibHOM CUTyaluy, MPUMEHSATh 3HaHUS, MOJIY4YEHHbIE B Kypce «AnreOpa M Hayajla MaTeMaTHYecKOro
aHaIM3a», JUISl PELIeHHUs CaMOCTOSTEIbHO C(OPMYJIMPOBAHHONW MaTeMaTHYEeCKOM 3aJaud, a 3aTeM
MHTEPIPETHPOBATH NOJTYYECHHBIH pe3yibTar.



CopnepxatenbHo-MeToAnYecKas JMHUA «Uucna M BBIUMCIEHUS» 3aBepliaeT (HopMUpOBaHHE
HABBIKOB UCIIOJL30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HAYaTO B OCHOBHOM 1Koje. B crapmieii
mKojge o0co0oe BHUMaHUE ynensercs (OPMUPOBAHMIO IPOYHBIX BBIUMCIUTENIBHBIX HaBBIKOB,
BKJIIOYAIOIIUX B CE0Sl KCIOJIb30BAaHHE DPA3IUYHBIX (OPM 3aluch JEHCTBUTENBHOTO 4YHCIA, YMEHUE
palMOHAIBHO BBINOJIHATH ACHCTBUS ¢ HUMH, JleNaTh NPUKUAKY, OLEHHBATh pe3yibpTar. OOyuaromumecs
II0JIy4al0T HABBIKU MPUOIMKEHHBIX BBIYMCICHUH, BBINOIHEHUS NEHCTBUI ¢ YMciIaMM, 3allUCaHHBIMU B
CTaHJApTHOHN (pOopMe, UCII0JIb30BAHHSI MAaTEMATUYECKUX KOHCTAHT, OLEHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

JIuaust «YpaBHEHUS M HEPAaBEHCTBAa» pPEAM3yeTCs Ha MPOTSHKEHUH BCEro OOyYeHHUs B CTaplleH
LIKOJIE, TIOCKOJIBKY B KaKJIOM pa3fielie IPOrpaMMBbl NIPENYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMUX 3a/ad.
OOyuaromuecss  OBJAIEBAIOT  pa3IMYHBIMH ~ METOJAaMHM  PEUICHHs  IIeNbIX,  PalUOHAIbHBIX,
UppalMOHAIIbHBIX, TIOKA3aTENbHBIX, JOrapUPMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUH, HEPABEHCTB
u ux cucreMm. [lomyueHHble yMEHHS MCHONB3YIOTCS HpPU HUCCIEIOBAHUM (YHKIUM C IOMOUIBIO
IIPOM3BO/IHOM, PEIICHUU MPUKIAJHBIX 3a]a4 U 33/Ja4 Ha HaXOXXJICHHE HauOOJBIIMX U HAUMEHBIIMX
3HayeHud (yHKImu. JlaHHas cojepiKarenbHas JTUHHUS BKIIOYAeT B ce0s Takke (OpPMHPOBAHUE YMEHHIA
BBINOJIHATE Pacuy€Tel Mo (opmynam, NnpeodOpa3oBaHMs LENbIX, PALUOHAIBHBIX, MPPALUOHAIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKCHHM, a TAaKKE BBIPAKCHHUH, COACPKAIIMX CTEICHW H JIOTapu(MBI.
bnaronaps  u3ydeHuro  anreOpamyeckoro  Marepuana  IPOUCXOIUT  JalbHEillee  pa3BUTHE
ATOPUTMUYECKOTO M aOCTPAKTHOTO MBINUICHUS YYaluxcsi, (OpPMUPYIOTCS HABBIKM JEAYKTUBHBIX
paccyxIeHH, paboTbl C CUMBOJIBHBIMH (POPMaMHU, MIPEICTABICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B
BUJIC PaBEHCTB W HepaBeHCTB. AureOpa mnpemiaraer >((eKTUBHbIE WHCTPYMEHTHI JJISI pPEIICHUS
IIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJja4, HarJIAJHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KaK s3bIKA
HayKH.

ConepxatenbHo-MeToandeckas JUHUSA «DyHKIMU U rpaduKU» TECHO MEpenseTaeTcs: ¢ APYyTuMHU
JUHUAMM Kypca, IOCKOJIBKY B KaKOM-TO CMBICIIE 33JaéT IOCIIEI0BAaTEIbHOCTh M3YyYECHHsI MaTepuaa.
W3ydeHne CTeNeHHOM, MOKa3aTeNbHOW, JOrapu(pMHUECKOW M TPUTOHOMETPUUYECKUX (DYHKIUH, HX
CBOMCTB M rpaMKOB, HUCIOIb30BaHUE (PYHKIMM s pelIeHus 3a/1ad U3 APYyTUX y4eOHbIX NMPEAMETOB U
pEaJIbHOM JKM3HM TECHO CBS3aHO KAaK C MATEMAaTUYECKUM AHAIU30M, TaK U C PEIICHUEM YpPaBHEHUHN H
HepaBeHCTB. [Ipu 3Tom Oosbllloe BHUMaHUE yAeseTcsl OPMUPOBAHUIO YMEHUS BhIpaXkaTh (GhopMynamu
3aBUCUMOCTH MEXAy pa3jIMYHbIMH BEIMYMHAMH, MCCIEO0BaTh MOJy4YeHHbIe (YHKLIHH, CTPOUTHh HX
rpadguku. Marepuan >5TOW coaepkKaTeJbHOW JIMHUM HAIelIeH Ha pa3BUTHE YMEHUHW U HaBBIKOB,
MO3BOJISIOMIMX BBIPAXaTh 3aBHCHMOCTH MEXJy BEIMYMHAMU B PA3JIMYHOM (opMme: aHATUTHUYECKOH,
rpaduueckoil u cioBecHol. Ero m3ydyeHuwe crnocoOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIIIJICHUS,
CIOCOOHOCTH K 0000IIEHHUIO U KOHKPETH3AIMH, UCIIOJIb30BAaHUIO aHAJIOTHH.

CopepxarenbHast jauHMs «Hawama MaremaTHdeckoro aHajau3a» IO3BOJISIET CYILIECTBEHHO
paclIMpuTh KpPyr Kak MaTeMaTH4YeCKMX, TaK W MNPUKIAAHBIX 3a7a4, JOCTYNHBIX OOy4aroUMMcs, Y
KOTOpBIX TIOSBIIIETCS BO3MOXKHOCTbH HCCJENOBaTh M CTPOUTh Trpa@uku (GYHKIUH, ONpenesiarh HuX
HauOOJIbIINE U HAUMEHbIIINE 3HAYE€HUS, BBIYUCIATH IUIoMaan Gpuryp u o0bEMBI TeJl, HAXOIUTh CKOPOCTH
U YCKOpeHHs IpoueccoB. JlaHHasi copepikaTenabHasi JUHUS OTKPHIBAET HOBbIE BO3MOXKHOCTH IOCTPOECHHS
MaTEMaTHYECKUX MOJEJEH peaJbHBbIX CUTyalni, HAXO0XKACHNUS HAWIY4lIEero peUIeHHs B NPUKIAIHBIX, B
TOM 4YHCIIE COLMAIbHO-3KOHOMHUYECKHX, 33/ladaX. 3HAKOMCTBO ¢ OCHOBAaMHM MAaTE€MaTHYECKOI'O aHalu3a
CIOCOOCTBYET pa3BUTHIO aOCTPakTHOro, (HOPMAIBHO-JIOTHUYECKOTO W KPEaTHBHOTO  MBIIUICHUS,
(GOpMHPOBAHMIO YMEHHMH pAaclio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHHMKE U
uckyccrBe. OOyuaronyecs Y3HAIOT O BBLIAIOIIUXCSA pe3yNbTaTax, IOJIYYEHHBIX B XOJ€ pa3BUTHUS
MaTeMaTHKHU KaK HayKu, U UX aBTOpax.

CopepxarenpHo-MeTOIMYECKass JIMHUA «MHOXeECTBa M JIOTUKa» B OCHOBHOM IIOCBSIIEHA
AJIEMEHTaM TEOPUU MHOXKECTB. Te0peTHKO-MHOKECTBEHHBIE INPEACTABICHUSI NMPOHU3BIBAIOT BECh KypC
IIKOJIbHOM MaTeMaTHKHU U IpelaraloT Hanbojee YHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONINI BCE pa3elibl
MaTEMaTHKHU U €€ NIPWIOKEHNN, OHH CBS3bIBAIOT Pa3HbIE MATEMATUYCCKUE AUCLIUILINHBI B €IUHOE LIEITIOE.



IlooToMy Ba)XHO JaTb BO3MOMKHOCTb IIKOJIBHUKY IIOHMMAaTb TEOPETUKO-MHOMKECTBEHHBIA S3BIK
COBPEMEHHOM MaTeMaTUKHU U MCIIO0JIb30BaTh €ro0 /Ul BHIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa M Hadajza MaTeMaTHMYECKOrO aHalIM3a» IPUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTHYECKOT0 MOJICIMPOBAHUS, KOTOPhIE MPU3BaHbI C(POPMUPOBATH HABBIKM IOCTPOCHUS MOJEINCi
peanbHBIX CUTYalMi, KCCIEOBAHUSA 3TUX MOJENIEH ¢ IOMOIIBIO annapara ajareopsl 1 MaTeMaTHYECKOTro
aHaJIM3a U UHTEPIIPETALMU TIOJYyUYEHHBIX PE3yJbTaTOB. Takue 3ajaHus BIUIETEHbI B KKl U3 pa3[eiioB
IIPOrPaMMBI, IOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIONb3YeTCs IS PEIICHUs NPUKIAIHBIX 3a/1a4.
[Ipu pemieHMH peanbHBIX MPAKTUYECKHX 3334 Y4YallHecs pPa3BUBAIOT HAONIOJATEIbHOCTh, yMEHHUE
HaxoJUThb  3aKOHOMEPHOCTH,  aOCTparupoBaThCsi,  HUCIOJNb30BATh  AHAIOTUIO,  0000mWaTh U
KOHKPETU3UPOBaTh IpobiemMy. JlesTensHOCTh 0 (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX 3a/1a4
OpraHu3yeTcs B IPOLIECCE N3YUEHUs BCEX TeM Kypca «AireOpa U Hayajla MaTeMaTHYECKOIO aHATIM3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yue6HOM mutaHe Ha u3ydeHue Kypca ajareOpbl M Hayall MaTeMaTH4YeCKOro aHajau3a Ha 0a30BOM ypOBHE
oTBoauTCs 2 4aca B Henenmo B 10 kitacce u 3 waca B Hezenio B 11 kiacce, Bcero 3a 1Ba roja o0ydeHus —
170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BLIYMCICHHA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauyeckue  apodu. Apudmernueckue omnepauMM ¢ palUOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PELICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U PEaJIbHOM JKU3HHU.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHUECKUe
olepaluu ¢ AeHCTBUTEIbHBIMU uuciaMu. [IpuOamkéHHble BBIYMCICHUS, IPAaBUIa OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazateneMm. CranpapTHas Gopma 3amucH JASHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN I PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTeneHu. JledcTBus ¢ apudmMeTHdecKkuMu
KOPHSIMHM HaTypaJbHOW CTEIICHH.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOPaA30BaHHUS.

[IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
dbopMyIbI.

VYpaBHEeHHE, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. MeTon
UHTEPBAJOB.

Pemenue nensix 1 1poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue uppalvoHaabHbIX YPABHEHUN U HEPABEHCTB.

PemieHne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHrne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTeMAaTHYECKUX 3aJ1ay U 3a1ay u3
Pa3IUYHBIX 00J1aCTe HayKU U peanbHOM KU3HHU.

DOyHKIUM U rPpaduKu

@yHK1M, criocoOsl 3ananus GyHkuu. ['padux pynkumun. Bzaumuo oOpaTHble QYHKIUH.

OO6nacTtp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (QYHKIIMU.

CrenenHass (yHKIMS C HaTypaJbHbIM M LI€JbIM Ioka3areneM. EE cBolicTBa M rpaduxk.
CgoiicTBa 1 rpaduK KOPHS 71-0¥ CTETICHHU.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUECKUX (YHKUIMH
YHUCJIOBOTO ApIyMEHTA.

Hayana maTreMaTH4ecKoro aHajamusa

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHHsl  IoOcieqoBaTeabHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas mporpeccud. beckoHedHo — yObIBarolas
reomerpuueckas nporpeccus. Cymma 0ecKOHeUHO YOBIBAIOILIEH TeOMETPHUECKOW MpPOrpecCH.
dopmyra CIOXKHBIX IPOLEHTOB. Mcnosnb30BaHME MPOrpeccuu Ui PElIeHMs pPeabHBIX 3a4ad
IIPUKIIAHOTO XapaKTepa.

MHoxecTBa H JIOTHKA



MHoecTBO, onepanuu Haj MHOxecTBamMu. /luarpammbl Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'0 anmapara JUisi OMUCaHUsl peajbHbIX MPOILECCOB U SIBICHUMU, MpHU
pellIeHnH 3a1a4 U3 IPYruX Y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BBIYHMCICHUSA

Hatypanbnble u nensle uncina. [Ipu3Haky 1eNMMOCTH LIEIBIX YUCE.

Crenens ¢ paliMoOHaIbHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm umcna. JlecaTuuHble U HaTypalbHbIE JOrapHUPMBbI.

YpaBHeHusI 1 HepaBeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpaKEHU, COEPKALUX CTENIEHHU C pallMOHAIbHBIM [IOKA3aTEJIEM.

ITprMepsl TPUrOHOMETPUUECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs] U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHHH. PemieHue NpukiaajHbIX 3aad C [OMOLIBIO CHUCTEMBI
JUHENHBIX YPaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPaBHEHHUI U HEPABEHCTB.

[IpuMeHeHnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U pealbHOU JKHU3HU.

DOyHKIUH U rpauKu

Oyuknus.  [lepuoauueckue  pynkumu. IIpoMexxyTku  MOHOTOHHOCTH  (YHKIUH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIMM. HaumOosbliee m HauMeHbllee 3HaueHHE (DyHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Ipa(UKH.

[ToxazarenbHas u gorapudmuueckas GyHKLINU, UX CBOMCTBA U ITpadUKH.

Hcnonb3oBanue rpadukoB GYHKUMN A7 pelieHus] ypaBHEHUH U JTMHEHHBIX CHCTEM.

Ucnonp3zoBanue rpadukoB (QyHKIUN 7 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHON KU3HH.

Hauyana mateMaTHuyeckoro aHajaimusa

HenpepsbiBable GpyHKIIMN. MeTOA HHTEPBAJIOB /sl pEIIEHUs] HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eomerpuueckuii U GU3NUECKUN CMBICI IPOU3BOIHOM.

[Tpou3BosiHbIE Ar1eMEHTApHBIX (QYHKIMA. DOpPMYINIbI HaXO0XKIEHUS MPOU3BOAHON CyMMBI,
MIPOM3BEIEHUS U YaCTHOTO (PYHKIIHH.

[TpuMeHeHHe TPOU3BOAHOM K UCCIEIOBAHUIO (P)YHKIIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxneHnre HanbobIero 1 HaMMEHbIEro 3Ha4eHNsl PyHKIUK Ha OTPE3Ke.

[IpuMeHeHre TNPOU3BOMHOM M HAXOXACHHUS HAWIYUIIEro PEeUIeHHs B IPHUKIAIHBIX
3aja4ax, JUIsl ONpeieJIeH sl CKOPOCTH MpoLecca, 3aJaHHOr0 pOpMYJIOi UIH TpapUKOM.

[TepBooOpaznas. Tabmauiia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuil M (U3MYECKUl cMbIci. Bblumcienue MHTErpana Imo
dopmyne HeroTona—IJlelioauna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuyeOHOro mpeaMera «MaTeMaTHKa» IOJDKHO OOeCreuyuBaTh JOCTHKEHHE Ha
ypOBHE cpenHero ooimero o0pa3oBaHUS CIEAYIOMIMX JUYHOCTHBIX, METalpEeIMETHBIX U
IIPEIMETHBIX 00Pa30BaATEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHMS IMpOrpamMmbl ydeOHOro mnpeamera «MaTemaTuka»
XapaKTEepU3yIOTCH:

['paxxiaHCcKOE BOCIIUTAHUE:!

Cc(OPMHPOBAHHOCTBIO IPAXKIAHCKOW MO3UIMKM OOyyaromerocs Kak akTHUBHOIO U
OTBETCTBEHHOTO YJICHa POCCHUICKOTO OOIIECTBA, MPEJICTABICHHEM O MaTEeMaTHYECKUX OCHOBAX
(YHKLIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHMH, NpOLELYp TIPakJaHCKOro oOIiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEICTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMU M HA3HAYEHUEM.

[TaTproTHueckoe BOCIUTaHUE:

c(OPMHPOBAHHOCTBIO POCCUHMCKOM Ipa)1aHCKOW UJAEHTUYHOCTH, YBOXKEHUS K MPOLLUIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTUYECKOM IIKOJIBI, K HCIOJb30BAaHUIO ITHX
JOCTIDKEHUH B IPYTUX HAYKaxX, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEACHMS, CBA3aHHOIO C MPAaKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUI HayKH M JIeATEIbHOCTHIO YUYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYHBOTO Oy TIyIIEro.

DcTeTH4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, pacCyX JAECHUH; BOCIPUUMYHUBOCTBIO K
MaTEMaTHYECKUM acCIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBaA.

Pu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHs MPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310poBOTO U Oe3omacHoro oOpas3a >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(310poBOo€e mMHTaHUe, COATAaHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, pPeryjsipHas (gusnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IHMYHBbIM
chepam mpodheccuoHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIEC IJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY YYacTHIO B
peIlIeHnN IPAaKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO 3KOJOTUYECKOW KyJIbTYpbl, NMOHUMAHUEM BIIUSHUSA COLIMAIBHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
JI00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  [pUMEHEHHe



MaTeMaTUYeCKUX 3HAHWW IS PeIICHHs 3a7ad B O00JIaCTH OKPYXKAIOUIeH Cpeabl, IUIaHUPOBAHUS
MOCTYTIKOB M OIICHKH WX BO3MOJKHBIX ITOCJIEACTBUH JIJIsI OKPYKAIOIIEH CpeIbl.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBCHHOM MPAKTHKH, TOHUMAHUEM MaTeMaTH4eCKOW HAayKH Kak cepsl
4eJI0BEYECKOM JIEATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTH ISl pa3BUTHS LIMBUJIM3AIINN;
OBJIAJICHUEM SI3BIKOM MAaTeMaTHKH M MaTeMaTH4YEeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS
MHUpa; TOTOBHOCTBIO OCYIIECTBISTh IPOCKTHYI0 U  HCCIEIOBATEIbCKYIO JIEATEIBHOCTh
WHIUBHIyaIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCS  OBJIAQJICHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OelicmEUAMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OeliCEUAMY,  YHUBEPCANbHLIMU — pecyIsimUeHbIMU
oelicmeusmu.

1) Vuusepcanvhvie nosnasamenvuvle oelicmsus, obecnewusarom opmuposanue 6DA306blx
KOCHUMUBHBIX NPOYECCo8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBeIe TOTHYECKUE NEUCTBU:

® BBUIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY HMOHATUSIMH; (HOPMYIHUPOBATH OMpEIENICHUs MOHATUM;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHNs
Y CPaBHEHUs, KpUTEPUU IIPOBOJIUMOIO aHAIN3a;

e BOCIPUHHMMATh, (POPMYJIMpPOBaTh U MPEOOPa30BBIBATE CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUUS B (paKTax,
JTAaHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX; MpeanaraTb KPUTEpUU MJIS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNaTh BBIBOJIbI C MCIOJIb30BAaHHEM 3aKOHOB JIOTUKH, JAE€TYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIYeHU N, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIHO JOKA3aTeIbCTBA MaTEMaTHUECKUX YTBEPKICHHUM (TIpsMble
U OT TMPOTUBHOIO), BBICTpAaUBaTh apPryMEHTAllUI0, MPUBOAUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3adauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh HanbosIee MOAXOAAIINA ¢ YYETOM CaMOCTOATENBHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarenbckue JeMCTBUS:

® CNOJNB30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IO3HAHUS;
(dbopMyIIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHaBIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTUPOBATh CBOIO IO3UIIMIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEeI0BaHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBJIEHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSMH, IPOLIECCAMU;

® CaMOCTOATENHHO (OpMyIHUpoBaTh OOOOIIEHHUS W BBIBOALI IO  pe3yjbTaTaM
POBEIEHHOTO HAOJIOJICHNS, UCCIIEIOBAaHM, OLEHUBATh JIOCTOBEPHOCTh MOTYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 0000IICHHMIA;



IMPOrHO3UPOBATH BO3MOKHOC Pa3BUTUC IIPOLECCA, 4 TAKIKC BBIABUTATh MPCAIIOJIIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCIIOBUSAX.

Pa6ora ¢ uapopmarueit:

BBISABIIATH AeDUIIUTHI UHPOPMAIIUH, TAaHHBIX, HEOOXOIUMBIX JUISI OTBETa HA BOIPOC U
JUISl peLLieHUs 3a1a4K;

BbIOMpaTh HMHQPOpPMAIMIO M3 HCTOYHUKOB Ppa3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTH3HPOBATh U WHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUIOB U (HopMm
MIPE/ICTABIICHHUS;

CTPYKTypUpOBaThb HMH(OpPMALMIO, TPEACTaBIATh €€ B  paslu4HbIX Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvrvie KOMMYHUKAmMUGHblEe Oelicmsus, 0becneuusarom cohopmupo8aHHOCHb
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
OO0weHue:

BOCHPUHHUMATh U (POPMYIIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBHSAMH U LEIIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M
NHCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 0 XOJy PELICHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIyYEHHBIN pe3yJsIbTarT;

B X0/1¢ 00CYKJICHHUS 33[aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXJaeMON TEMBbI, TPOOIEMBI,
pemraeMoi  3aJaud, BBICKA3bIBaTh WJCW, HAIEJICHHBICE HA IIOWCK PEIICHHS;
COIIOCTABJIAAITb CBOU  CYXKACHUA C CYXIACHUAMU APYIruxX YYaCTHHUKOB JOUajiora,
0OHapyXMBaTh pa3ln4ne U CXOJCTBO MO3UINI; B KOPPEKTHOH Gopme hopMyITUpoOBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

MNPEACTABIATE PE3YJIbTATHI PCIICHUA 3aJa4r, SKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € y4€TOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHHUECTBO:

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M WHAMBUAYAJIbHOW pabOTHI
OpYU pelIeHWH Y4YeOHBIX 3a/ady, NPUHUMATh IIelb COBMECTHOW JEATENBbHOCTH,
IUIAaHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI pPadoT,
JIOTOBapUBaThCs, OOCYXJaTh MpoLecC U pe3ynbrar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B IPYMHIOBBIX (popMax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IMITYpMBI» W WHBIE); BBINOJHATH CBOI YacTh pPaOOTHI W KOOPIWHHPOBATH CBOHU
JIeMCTBUS C IPYTUMU YWIEHaMHU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B 00N
MPOIYKT 10 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecynamuensie oelicmeus, obecneuusarom Gopmuposanue cCmvlcio8bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanus:

COCTaBJIATh IUJIAH, aIrOPUTM DELIECHUS 3a/Jayd, BHIOMpATh CIOCOO pelieHHs ¢ YYETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTpOIIb:

BIIQJICTh HABBIKAMHU TI03HABATENbHON pe(IeKCUU Kak OCO3HAHHSI COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pE3ylbTaToOB; BJIaIeTh CHocobaMu
CaMOTIPOBEPKH, CAaMOKOHTPOJISA TIpOIlecca W Pe3ysibTaTa PEIICHHUs MaTeMaTHYeCKOn
3a/1a4u;
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® [PEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTb IIPH PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B J€SITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, AAHHBIX, HalJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBaTh COOTBETCTBHE pE3ylbTaTa LEIH W YCJIOBUSAM, OOBACHATH TNPHUUYUHBI
JOCTMDKEHUSI WM HEIOCTUIKEHUs pPe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro kKypca «AjnreOpa M Hadajga MaTEMAaTHYECKOrO aHAJIN3a» HA ypOBHE
cpenHero oomero o0pa3oBaHUs TOJDKHO OOECIIeunBaTh JOCTHIKEHUE CIIETYIOUIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia 4 BBIYHCICHUA

OnepupoBaTh MOHATHSAMH: PAllMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsI U
JeCATUYHas ApOOb, IPOLIEHTHI.

BoinonuATe apudmernyeckue omnepauMM € paldOHAIBHBIMM U JEMCTBUTEIbHBIMU
YHCIIaMU.

BoinonuATe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Yysl IpaBuila OKPYIJIEHMs, [JeNaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUM.

OnepupoBaTh HNOHATHSAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HATypaJbHOM CTENEHM; HMCIOJIb30BaTh MOAXOASIYI0 (hopmy
3alMCH JEHCTBUTEIBHBIX YACEN ISl PELICHUs TPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS 1aHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHMHYC ¥ TaHITE€HC [POU3BOJBHOTO YIJIA;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusI U HepaBeHCTBA

OnepupoBaTh NOHATUSAMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; II€JIOE, PALIMOHAJIBHOE,
UppaLMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHUE;

BeimonuATe  mpeoOpa3oBaHMsl ~ TPUTOHOMETPUYECKMX  BBIDOKEHMM W pemiarh
TPUTOHOMETPUUECKHUE YPAaBHEHUS.

BeinonHATe npeobpa3zoBaHus LEJBIX, PAllMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAI[MOHATIBHBIX U HPPALIMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB.

[TpyuMeHATh ypaBHEHMsI U HEPABEHCTBA JUIS PELICHUS MaTeMaTUYEeCKUX 3a/lad U 3a1ad u3
pa3nyYHbIX o0JacTel HayKH U pealibHOM JKU3HU.

MogenupoBaTh peajbHblE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKEHHUS,
YpaBHEHHs, HEPAaBEHCTBA IO YCJIOBUIO 3a/layd, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATUAMH: (YHKLHS, CIOCOOBI 3a1aHus (PYHKIIMH, 001aCTh ONpeaeIeH s
¥ MHOKECTBO 3Hau€HUHN (YHKINH, IpadUK GYHKINH, B3aUMHO 0OpaTHbIE PYHKIIHH.

OnepupoBaTb MOHATUAMHM: YETHOCTb W HEYETHOCTh (YHKIMH, HYIH (QYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduky GyHKIMHA U1 peleHns ypaBHEHUH.

Ctpouth U yMTaTh rpa@UKU JIUHEHHOM (QYHKUMH, KBaAPATUUYHOM (QYHKIMH, CTENEHHOM
(YHKLIHU C LEIBIM [T0OKa3aTeNeM.
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Hcnonb3oBate rpaduku GYHKUMN U1 UCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHNH 3aad U3 JAPYruX y4eOHbIX NPEIMETOB M pealbHOW JKM3HM; BBIpaXaTh (opMyiIaMu
3aBUCUMOCTH MEX]ly BETMUUHAMH.

Havyana mareMaTH4ecKOro aHajimu3a

OnepupoBaTh MOHATUAMH: IOCIEA0BATEIbHOCTb, apu(MeTHUecKass M IeoMeTpHuecKas
IIPOTPECCUMU.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarOLIasi FeOMeTpUYecKasi IpPOrpeccusi, cymma
0eCcKOHEUHO yObIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3agaBaTh 0CIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M IPOrPECCUM i PELIEHUs peabHbIX
3ajjay MPUKJIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIIEpallMi HaJl MHOKECTBAMHM.

Hcnoap3oBaTh TCOpCTHKO-MHO)KGCTBCHHI:IfI arrmapar ajisl onmvucaHus pe€aibHbIX IMTPOLECCOB
U SIBJIGHUH, IPU PELICHUH 3a/1a4 U3 JPYTrUuX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPEACICHHUE, TEOPEMA, CIEJCTBHE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BLIYUCICHUA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LEJIOE YHUCIO; MWCIONb30BaTh IIPU3HAKU
JEJIAMOCTH LIEIIBIX YHCEI, PA3JI0KECHUE YUCIIa HA IIPOCTBIE MHOXKUTEIIN JJIA PEIIEHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM Yucia, JECATUYHbIE U HATypaJIbHbIE JIOTapU(PMBIL.

YpaBHeHHUsS M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHM JJs NPeoOpa3oBaHUs BBIPAKEHUH; OMNEPUPOBATH
MOHATUSAMU: IIOKA3aTelIbHOE yPAaBHEHUWE U HEPABEHCTBO;, pEIIAThb OCHOBHBIE  THIIBI
IIOKa3aTeJIbHBIX YPAaBHEHHUI U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu(Mbl; ONEpPUPOBATH
HNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPaBEHCTBO; pELIaTh OCHOBHBIE THIIbI
Jorapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB.

Haxonuts pemenus npocTenimmnx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHENHBIX YPAaBHEHUHN U €€ pEIICHHE; UCII0JIb30BATh
CHUCTEMY JINHEWHBIX YPAaBHEHUM NI PEIICHMS IPAKTUYECKUX 3a]1a4.

Haxoauts pemeHust NpocTeNIINX CUCTEM M COBOKYITHOCTEHM pallMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB.

MopenupoBaTh peajibHble CHUTYalldd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATUSAMH: MEpUOAMYECKas (QYHKIHMSA, TMPOMEKYTKH MOHOTOHHOCTH
GYHKIUHM, TOUYKU 3KCTpeMyMma (YHKIMH, HauOoJblllee U HauMeHbllee 3HaueHus (PyHKUIMU Ha
IPOMEXYTKE; CIOIB30BATh MX JJISl UCCIIEOBAHUS (DYHKLIMH, 3alaHHON rpadukom.

OnepupoBarb  NOHATUSIMM:  TpadUKH  TOKa3aTeNbHOM,  Jorapudmuueckoil u
TPUTOHOMETPUUYECKUX (PYHKIUI; n300pakaTh X Ha KOOPIAUHATHOM IIOCKOCTH U UCIOJIB30BATh
JUISl pEILICHNs] YPaBHEHUW U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapuKU JUHEWHBIX YpaBHEHUH W
MCIIOJIb30BATh UX JUIA PEIICHUS CUCTEMBI JINHEHHBIX YPaBHEHUM.
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Hcnonbp3oBath rpaduku (YHKIMH JJIs HUCCIICIOBAHMS TMPOIECCOB M 3aBHUCHMOCTEH H3
JIPYTHX Y4EOHBIX TUCIUTLINH.

HauaJjia MaTeMaTH4Y€CKOro aHAJIn3a

OnepupoBaTh  MOHSATHSMH:  HENpEpbIBHAS  (QYHKIUS;  TPOU3BOAHAS  (DYHKIIHH;
HCII0JIb30BaTh T€OMETPUUYCCKUN M PU3NICCKUI CMBICIT TPOU3BOIHOM ISl PEIICHUS 3a]1a4.

HaxomuTe Mmpou3BOJHBIC 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJHBIC CYMMBI,
MPOM3BEICHHUS, YaCTHOTO (PYHKIIHIA.

Hcnonk30BaTh MPOWM3BOJHYIO IS HWCCIENOBaHWS (YHKIIMM HA MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl HCCIICIOBAHUS K TOCTPOCHUIO IPa(hHKOB.

Hcnonk30BaTh MPOU3BOAHYIO JUTSI HAXOXKEHUS HAWITYYIIETO PEIICHUS B MPHUKIAIHBIX, B
TOM YHCJIE COIMATbEHO-DKOHOMUYECKHX, 3aa4ax.

OnepupoBarh MOHSATUSMHU: TIEpBOOOpa3Has W WHTETPAT; MOHUMATh T'€OMETPHUYCCKHH H
(bU3HYECKUI CMBICIT HHTErpasa.

HaxomuThs mepBooOpa3HbIe JIeMEHTApHBIX (YHKIUH; BBIYHCISATH HHTErpal 1o GopMmylie
Herorona—Jleliouuma.

Pematpr nmpukiIagHbie 3aJa4d, B TOM YHCIE COMHAIBLHO-3KOHOMUYECKOTO U (PU3NIECKOTO
xapakTepa, CpeJICTBAMH MaTEeMaTHYECKOIO aHaJI3a.



TEMATHYECKOE INTAHUPOBAHMUE
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10 KJIACC
K
Ne HanmenoBaHue pa3jie/ioB U TeM 9 ;);y::eCTBO JyekTpoHHbIE (IU(PPOBLIE)
n/n  nporpaMmbl o0pa3oBaTe/ibHbIE PeCypchbl
Bcero
MHOXeCTBa pallMOHAIILHBIX U
1 JIEUCTBUTEIIbHBIX YUCEI. 14 bubnmoreka [JOK
PattmonanbHble ypaBHEHUS U https://m.edsoo.ru/1568aba3
HEpaBEHCTBA
’ Oyukiun u rpaduku. CTeneHs ¢ 6 bubnunoreka [JOK
LICJIBIM II0Ka3aTeaeM https://m.edsoo.ru/1568aba3
3 CATIZEPrI[%)rI: TEI%(;KPLP;EZJI;:E;: _OI:.BHCHI/I}I 18 buGnuorexa LIOK
- V'ppall M https://m.edsoo.ru/1568aba3
Y HEpPaBEHCTBA
4 ;D ?/II:"B(;[I}{,J;;IeT . TpUroHOMETpUUECKIE 22 bubmorexa [IOK
p pHH- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnemoBaTeILHOCTH U IPOIPECCHHU 5 buGniorexa LIOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEHHME, 0000IICHUE, 3 bu6mmoreka [JOK
CHCTEeMAaTU3alys 3HaHUI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KUIIACC
Ne HaumeHoBaHue pa3jieioB u Eig)y;qeﬂw JuaexkTpoHHbIe (HU(POBHIE)
n/n TeM MPOrpaMMbl Beero o0pa3oBaTe/ibHbIE PeCYpPChI
Crenenb ¢ palliOHATbHBIM
1 mokazarenem. IlokazaTenbHas 12 bub6mmoreka [JOK
¢ynkuus. IlokazarenbHbie https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
2 ﬁﬁ?ﬁgﬁﬁﬁiﬁﬁi’é By 12 bubmmoreia HOK
https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Tpuronomerpuueckue
3 GyHKIUU U UX TpaduKy. 9 bubnunoreka [JOK
Tpuronomerpuyeckue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 IIpousBogHas. [Ipumenenne 24 bubnunoreka [JOK
IIPOU3BOIHOM https://m.edsoo.ru/f11c4afd
5 Huterpan u ero npuMeHeHus 9 bubmorexa [TOK
https://m.edsoo.ru/f11c4afd
. bubmuoreka [JOK
6 Cucrempt ypasuenuii 12 https://m.edsoo.ru/f11c4afd
7 HarypainbHsle u niensle yucia 6 bubmmorexa [IOK
https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, o6o01IEHNE, 13 bu6mmorekxa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1
1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeiHero o01ero odpasoBanusi

Ypcaa v BEIUUCIICHUS

OmnepupoBaTh MNOHATHSAMU: PALUOHAIBHOE M JAECHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JECSTUYHAs APOOb, TPOLEHTHI

1.2

BrimonasaTs apI/I(1)MeTI/ILICCKI/Ie orcpanuunu C panruOoHaJIbHbIMHU n
I[GI\/JICTBI/ITCJH)HI)IMI/I quCJIaMHu

1.3

1.4

BrmmoaaaTe HpI/I6JII/I)KéHHI)IC BBIYHCIICHHA, HCIIOJIb3YyA IIpaBuJia
OKPYIUICHUA, ACJIaTh IPUKUAKY U OLOCHKY PE3yJibTaTa BBIUMCIICHHI

OnepupoBaTh NOHATHAMM: CTEIIEHb C LIEJBIM [0Ka3aTeleM, CTaHJapTHas
(dopma 3anmucH IEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYPaJbHOW CTETICHU;
UCIOJIb30BATh MOAXOIAILYI0 (OPMY 3aIIUCH JEHCTBUTENBHBIX YUCEN JUIS
peuieHus NPaKTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJBHOTO
yIia; MCIOJIb30BaTh 3allUCh HPOM3BOJBHOIO yrIja 4epe3 oOpaTHbIe
TPUTOHOMETpHUYECKHE (DYHKIHH

YpaBHEHHsI U HEpABEHCTBA

2.1

22

OHepI/IpOBaTB MOHATHAMUA: TOXKIACCTBO, YPABHCHUEC, HCPABCHCTBO, LICIIOC,
palroHaJIbHOC, HppanuOHaIbHOC YpaBHCHUC, HCPaBCHCTBO,
TPUTOHOMCTPUYICCKOC YPABHCHHUC

BrinonaHSTh Hp606pa3OBaHI/IH TPUTOHOMCTPHUUCCKUX BLIpa)KCHI/II\/'I u
peiaTb TPUTOHOMETPHUICCKUEC YPABHCHHA

2.3

BoinonHATe IpeoOpa3oBaHus LEIbIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX
BBID@KCHUM M pelIaTh OCHOBHBIC THUIIBI LEIbIX, PALUMOHAIBHBIX H
HMPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB

24

2.5

3.1

[IpuMeHsTh ypaBHEHUS W HEpaBEHCTBA JJIs PEIICHHUS MaTeMaTUYeCKUX
3aJa4 ¥ 3a/1a4 U3 Pa3IMUYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MopenupoBaTh peajibHble CHUTyallMM Ha S3bIKE aiureOpbl, COCTaBIATH
BBIPQKEHUS, YpaBHEHHU S, HEPABEHCTBA 10 YCIOBUIO 33JlauM, UCCIEA0BaTh
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara anreopbl

@OyHKIUHN U TpapUKH

OnepupoBarh MOHATHAMH: (PYHKIMS, CHOCOOBI 3adaHus (QYyHKIWU,

o0acTh OmpefeNeHuss MU MHOXKECTBO 3HAueHUM (QyHKUuHM, rpaduk
(GbyHKIIMH, B3aUMHO 0OpaTHbIe (YHKIIUU

3.2
3.3
34

OnepupoBaTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
(YHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

Hcnonp3oBatk rpaguky GyHKIUHA U1 penieHnus ypaBHeHUN

Crpoutb W uMTaTh TrpaduKU JMHEHHON (YHKIMM, KBaJApaTUYHON
(GyHKIMH, CTENEHHON (PYHKIUH ¢ IIeJIbIM OKa3aTeneM
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Hcnonb3oBarek rpaduku GyHKIUH I UCCIEIOBAaHUS TIPOIECCOB U
3aBHCUMOCTEH TPU PEUICHUHW 3a7ad U3 JPYTUX YYEOHBIX MPEIAMETOB U

33 peanbHONH  JKM3HHU, BBIpaXaTh (OpMyJaMH  3aBUCUMOCTH  MEXITY
BEJMYMHAMU
4 Hauana maremaTnueckoro aHaiansa
41 OmnepupoBaTh MOHATUAMHU: IOCIEIOBATEIBHOCTb, apudmMeTHueckas u
reoMeTpHuyecKas Iporpeccuu
OnepupoBarh NOHATUSIMU: OECKOHEYHO YOBIBaIOIlas TeoMeTpuyecKas
4.2 mporpeccusi, cymmMa OECKOHEYHO YOBIBAIOIICH TE€OMETPUUYECCKOM
MIPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIOCO0aMU
44 Hcnonb30BaTh CBOMCTBAa MOCIENOBATENLHOCTE UM TPOrpeccHil s
pellIeHus peallbHbIX 3aJa4 IPUKJIaJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OrnepupoBaTh MOHITUSIMU: MHOKECTBO, ONIEPAIIMH HAJl MHOYXECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT i OMHCAHUS
5.2 peaJIbHbIX MPOLECCOB U SBICHHUM, NpPU pEIIEHUU 3aJady W3 JPYyrux
y4eOHBIX MPEIMETOB
53 OnepupoBaTh  NOHATUSMHU:  OIpEAETICHHE, TeopeMa, CJEACTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
HpOBEpHEMOTo IIposepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHs OCHOBHOI
peIyabTATA o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATUSIMU: HATypaldbHOE, ILIEJIO€ YHCIIO; HUCIOJIb30BAThH
1.1 MPU3HAKU JEIUMOCTH LENBIX YHCEJ, PA3j0KEHUE YHCIIa Ha IPOCThbIE
MHOXKHUTENH JIJIs1 PeIIeHUs 3a7a4
1.2 OnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIbHBIM MOKa3aTeleM
13 OnepupoBaTb  MOHATUSAMHU:  Jorapudm  uucia, JECATHUYHBIE U
HATYpaJIbHBIE TOTaPUPMBI
2 YpaBHEHUs 1 HEpABEHCTBA
[IpuMeHsTh CBOWCTBA CTENEHU i MPeoOpa3oBaHUs BHIPAKEHUIH,
2.1 ONEepUpPOBaTh TMOHATHSAMH: MOKAa3aTeJIbHOE ypaBHEHHWE U HEPaBEHCTBO;
peliaTb OCHOBHBIE THIIBI MOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BeImonHATs TIpeoOpazoBaHusl BBIPAXKEHHM, COAEPIKAIIUX JOTapHU(PMBL;
2.2 OTIepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE THIIBI JOTapu(PMHUECKUX YPABHEHUH U HEPABEHCTB
2.3 Haxonuth penieHust npocTeUInX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMM: CHCTEMA JIMHEMHBIX YpPaBHEHHH U €€
24 pEelIeHne; UCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHWH IJIs PEIICHUS
MPAKTUYECKUX 3a7a4
2.5 HaxomuTe  penieHuss MNPOCTEHINIMX CUCTEM W COBOKYIHOCTEH
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palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MonenupoBaTh pealbHBIE CHUTyaIlMM Ha S3BIKE aireOpbl, COCTABIATH
BBIPOKEHUS, YPABHCHUS, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHUIO 3aja4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJENH C HCIOJIb30BaHMEM armrapara
anreOpsl

OyHKIMH U TpaduKH

3.1

3.2

33

3.4

OnepupoBaTh MOHSATHSIMH: TEPUOAUYECKAsT (QYHKIHUSA, TPOMEKYTKH
MOHOTOHHOCTH (YHKIIMU, TOYKH IKCTpeMyMa (DYHKIUH, HauOoJsbliee U
HaMMeHbIee 3HAaYeHUs] (PYHKIMHM Ha MPOMEKYTKE; UCIOIB30BATh UX IS
ucclieIoBaHus (PyHKIUH, 3aJaHHOM rpadukomM

OnepupoBaTh NOHATHAMHU: Tpa(UKH MOKa3aTEIbHOM, TorapupMUIECKOi 1
TPUTOHOMETPHYECKUX (DYHKIMH; W300pakaTb HMX Ha KOOPIUHATHOM
TUIOCKOCTH U UCTOJIb30BATh JIJIsl PEIICHUS YPaBHEHUI U HEPABEHCTB
H300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JTHHEWHBIX
ypaBHEHUW W MCIOJIb30BaTh HMX JUIsI PEHICHUS CUCTEMBbI JMHEWHBIX
ypaBHEHUU

Hcnons3oBate Tpaduku GyHKUMNA A0S HCCIEAOBAHUS MPOLECCOB U
3aBUCUMOCTEHN U3 IPYTUX YYCOHBIX TUCIMUILIUH

Hauama MmaTeMaTH4eCKOro aHajamn3a

4.1

4.2

OnepupoBaTh MOHSATHUSAMH: HeNpepbiBHAS (YHKIUS, MPOU3BOAHAS
(YHKIIUM; HCIIOJIb30BATh TEOMETPUYCCKHI W (PU3UYCCKHI  CMBICT
MIPOU3BOJHOM ISl pellIeHUs 3a1a4

HaxonuTe  MpoOW3BOAHBIE  3JEMEHTapHBIX  (QYHKIUH, BBIYMCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (DYHKIIUH

4.3

Hcnonp3oBaTh MPOU3BOJAHYIO IS  HCCIeNOBaHUS  (QYyHKUMHM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3YyJIbTaThl UCCIEAOBAHUS K
MIOCTPOEHHUIO IPaPUKOB

4.4

4.5

Hcmons30BaTh MPOU3BOAHYIO JIA HAXOXACHHUA HANTYYIICTO PCUHICHUSA B
MMPUKIIAAHBIX, B TOM YHUCJIIC COOUAJIbBHO-3KOHOMHUYCCKHUX, 3aad4ax

OnepupoBaTh MOHATHAMHU: MEpPBOOOpa3Has W UHTErpaj; IOHUMATh
reoMeTpUUYECKUN U (U3NYECKUI CMBICIT UHTErpajia

4.6

Haxonute mnepBooOpa3zHble 3IE€MEHTApHBIX  (YHKUUH, BBIYMCIATDH
uHTerpai no gopmyine Hototona — Jleitbuuna

4.7

PemraTs IMPUKIAAHBIC 3aJa4d, B TOM YHUCJIC COHUAIIBHO-D3KOHOMUYECKOTO
)4 (1)I/I3I/IquK01"O XapakTepa, CpCaACTBAMH MATEMATHUYCCKOI'O aHaJIn3a
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ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucia v BBIYUCIICHUS
Panmonaneupie  uncia. OOBIKHOBEHHBbIE W JECATHYHBIE JApOOW, MPOLIEHTHI,
OeCKOHEUHbIE  TMEepHOAMYECKHe  ApoOu.  ApudmeTHyeckue  Omepamuu ¢
1.1 paloHaIbHBIMU YHCIaMH, MPeoOpa30BaHUs YUCIOBBIX BhIpaxkeHuil. [Ipumenenue
npoOeil M MPOIEHTOB JUIS PEIICHUsS MPUKJIAIHBIX 33134 M3 Pa3IUYHBIX OTpaciei
3HAHUU U peabHOM KU3HU
JerictBuTenbHble  4yMcia.  PanMOHaJbHbIE W HUPpPAUMOHAIBHBIE  YHCIA.
1.2 ApudmeTnueckre omepanuud ¢ JAeUCTBUTEIbHBIMU uuciaamu. [IpubmmkEénnbie
BBIUMCJIEHMS], [TpaBUJIa OKPYIJIEHUS], IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
Crenenp ¢ mensiM mokazareneM. CranmaptHas ¢Gopma 3alucl JI€HCTBUTEIBHOTO
1.3 yrcna. Mcnonbp3oBanue noaxonasiied ¢GopMbl 3alUCH JIEHCTBUTENBHBIX YHCEN s
pelIeHHs IPaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
1.4 Apudpmernueckuii KOpCHB HATypaJbHOH cTeneHu. J[eHcTBHUA ¢ apupMETHUECCKUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHus
29 [TpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKCHUM. OcHoBHbIE
TPUTOHOMETpHUUECKHE (HOPMYJIIbI
73 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
MHTEPBAJIOB
24 Permenue 1enbIx U 1poOHO-pAIIMOHANIBHBIX YPABHEHUI U HEPAaBEHCTB
2.5 Penienne nppalnoHaJIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Penienrie TpUroHOMETPUYECKUX YPaBHEHUI
57 [Ipumenenne ypaBHEeHHI 1 HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3a7a4d U 3a7a4
U3 PA3IUYHBIX 00JIaCTe! HAYKU U peasIbHON KU3HU
3 OyHKIHH U TpaduKu
3] Oynkuus, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkumuu. B3aumHo obOpaTHble
byHKIMHA
39 Ob6nacte ompeneneHuss U MHOXeCTBO 3HaueHud ¢ynkuun. Hymn dynkuun.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU
33 CrenenHass (yHKIMS C HaTypalbHbIM M LeNbIM Moka3areneMm. EE cBoiicTBa u
rpa¢uk. CBoicTBa U TpadUK KOPHS 1-OW CTENEHU
3.4 TpuronomeTrpudeckas OKpPYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKHX (YHKIIMH
YHCIIOBOTO apryMeHTa
4 Havana maremaTndeckoro aHanmnsa
4.1 ITocnenoBaTeNbHOCTH, CHOCOOBLI 3aJaHusA ITOCiemoBaTelbHOCTEH. MOHOTOHHEIE
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MIOCJICA0BATCIBbHOCTHU

Apudmernueckass W TEOMETpPHUECKash Nporpeccud. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAaIOIIEH TeoOMEeTpUYeCKOn

4.2 nporpeccur. dopmysa CI0XKHBIX INPOLEHTOB. lcnonap30BaHHME NPOrpeccUM s
pELIeHUs pealIbHBIX 3aa4 IPUKIIAJHOTO XapaKTepa
5 MHo’xecTBa U JIOTHKA
MHoxecTBO, omnepanuu Haja MHOxecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO anmnapara Uil ONHCAHMS peajbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33]1a4 U3 IPYTHX YUEOHBIX TPEIMETOB
52 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbsble u nensie yncina. [Ipu3Haku AeIMMOCTH LEIbIX YUCE
1.2 Crenens Cc palMOHaNIbHBIM NOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm uncna. JlecATHIHbIE U HATYpPAIbHBIC JTOTapH (MBI
2 YpaBHEHHsI U HEpABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAKEHHIA, COACPIKAIIHNX JIOTApU(MBI
29 [IpeoOpa3oBanue BBIpAKEHHIA, COACPIKAIINX CTENCHH C PAMOHATBHBIM
IIOKa3aTesleM
2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokasaTenbHbIE ypaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPAaBEHCTBA
26 Cucremsl JmHvefIHLIx ypaBHezmﬁ. Pemienne mnpukimagHBIX 3a4ad € [TOMOILIBIO
CUCTEMBI JINHENHBIX YPaBHEHUNI
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUH U HEPABEHCTB
o IIpumeHeHre ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIIEHUIO0 MaTEMaTHUECKHX 3aJa4
U 3aJa4 U3 pa3jIMyuHbIX o01acTel HAayKu U pealbHOM JKHU3HU
3 @yHKIMH U TpaduKU
Oynkuus. Ilepuognueckue ¢yHkumuu. ITpomMexyTKM MOHOTOHHOCTH (DYHKITUH.
3.1 Makcumymsl U1 MHHUMYMBI GyHKIMH. HawmOosnbliee W HauMEHbIIEe 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE
32 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 IToka3zarenbHas u orapudmMudeckas GyHKIMH, UX CBOMCTBA U TpaduKu
34 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieH s ypaBHEHHH U JIMHEMHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKIMHA A8 HCCIEIOBAHMS  MIPOLECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbhlE€ BO3HUKAIOT MpPH PEIIEHUH 3aJa4 U3 JPYruX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Havana maTremaTnueckoro aHanusa
4.1 HenpepriBable pyHKIIMU. MeTo1 HHTEPBAIOB JJIsl pELICHHS] HEPAaBEHCTB
4.2 [TpounsBoanas pyHkimu. ['eomeTpuueckuii ¥ GU3MUECKUI CMBICT TPOU3BOIHOM
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[TpousBoanbie 3neMeHTapHBIX (yHKIME. DOpMynbl HAXOXKAECHUS MPOU3BOIHOM

4.3 CYMMBI, IPOU3BEIEHUS U YaCTHOIO (DYHKIUN
IIpuMeHeHMe NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. Haxoxaenne HauOONbIIero 1 HaUMEHBUIETO 3HA4YeHUs (QyHKIMH Ha
OTpE3KE
[IpumeHneHne Npou3BOAHOM JUIsl HAXO0XK/IEHUS HAWIYUIIEro pelIeH!s B PUKIIAAHbIX
4.5 3ajjayax, s ONpEeIeNeHHs CKOPOCTH Ipolecca, 3aJaHHOro (opMmysoil wuam
rpaduKoM
4.6 [TepBoobOpasnas. Tabauia mepBooOpa3HBIX
47 WuTterpan, ero reoMeTpuueckuii u Gpusmueckuii cMpici. Beruncienue uaTerpaia mo

dbopmyne HeroToHna — JleiiOHuIa
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ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM NPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBAHUS K NPeIMETHBIM Pe3yJbTATAM OCBOEHUSI
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeICHuE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (POPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITUPOBAThH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU 3a1ad,
OLICHUBATh  JIOTMYECKYIO0  IIPaBUJIBHOCTb  PACCYXKICHUH;  YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Juis OIIMCaHUs PealbHBIX IPOLECCOB U ABJICHUN U IIPU PELICHUU
3aa4, B TOM 4HCJIE W3 JPYTUX YYeOHBIX NPEAMETOB, YMEHHE
OIepUpOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/laBaTh W ONUCHIBAaTh TIpadbl pPa3TUIHBIMU
croco0amu; UCIOJIb30BaTh I'padbl IPU PELICHUH 3a/1a4

YMeHHe onepupoBaTh MOHATHSAMHU: HATYpaJIbHOE YMCIIO, LEJIO€ YHCIIO,
CTEIEHb C LENbIM IT0Ka3aTelleM, KOPEHb HAaTypaIbHON CTEIEHH, CTEIIECHb
C PpalMOHAJIBHBIM  IIOKa3aTeleM, CTeNeHb C  JICHCTBUTEIIbHBIM
nokaszareiaeM, Jorapupm 4YMcCIa, CHUHYC, KOCHMHYC M  TaHIE€HC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOIYJIO, PAlHMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypalbHBIX,  LEIBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX 4YHCEN; YMEHHE HCIIOIb30BAThH
NpPU3HAKU JIeTMMOCTH, HAaUMEHBIIMHA OOIMil AenuTenb M HauMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemeHnu 3agad; 3HaKOMCTBO C
pa3sIMYHBIMM  IIO3ULMOHHBIMH  CUCTEMaMU  CYHMCIICHHS; YMEHHE
BBITNIOJHATh BBIYMCICHUE 3HAYEHMM M MpeoOpa3oBaHUs BBIPAXKEHUN CO
CTENEeHsAMU M Jiorapupmamu, Mmpeodpa3oBaHus APOOHO-pAllMOHAIBHBIX
BBIPDAKCHHM; YMEHHE ONEPHUPOBATh MNOHATHSAMU: IOCIEI0BATEIbHOCTD,
apupmMeTHuecKas rporpeccus, reoMeTprudecKas porpeccus,
OeCKOHEYHO yObIBarollass TreoMeTpuYecKass [MpOrpeccusi; yMEeHHue
3a/1aBaTh I10CJIEIOBATEILHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONepupoBaTh TMOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIIJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIIJIEKCHOTO
yhcna, ¢opMa 3amMch  KOMIUIEKCHBIX 4YHcel (reoMeTpuyeckas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); yMeTb HPOHU3BOJIUTH
apumeTnyeckue AEUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
IIpUMEPBl  HCIOJIL30BAHMS  KOMIUIEKCHBIX  4YMCEN;  ONEpPUPOBATH
MOHATUSAMM: MaTpuma 2x2 w  3%3, ONpenenuTeslb  MaTpULBbI,
T€OMETPUYECKUI CMBICII OPEIETUTENS

YMeHue omnepupoBaTh MOHATUSMU: PallMOHAJIBHBIE, HWPpPAllMOHAIIbHBIE,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPHUECKHE
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ypaBHEHUS M HEPABEHCTBA, HMX CHUCTEMbl; YMEHHUE OINEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWIHHOCTH
YpaBHEHUW, HEpPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHHS,
HEPaBEHCTBA W CHUCTEMBI C IOMOINBIO PA3IMYHBIX MPUEMOB; pEIIAThH
YpaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBI C TapaMeTpOM; MPHUMEHATH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI /I PELICHUS MaTeMaTHYECKUX
3aJa4 U 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayKu U pealbHOM KU3HH

YMeHue onepupoBaTh MOHATHSAMU: (QYHKLUS, 4YETHOCTh (DYHKIMH,
NEPUOIMYHOCTD (PYHKIIMH, OrPAaHMYEHHOCTh (PYHKLIMH, MOHOTOHHOCTbH
GyHKIMH, 3KCTpeMyM (GYHKIMH, HauOoJIbIlee U HaMMEHbIIee 3HAYCHUS
(GYHKINMK HA TPOMEXKYTKE, HEMpepbIBHAS (DYHKIHS, aCHMITOTHI Ipaduka
GbyHKUMH, TepBas U BTOpas NPOU3BOJHAS (YHKIUH, T€OMETPUYECKUNA U
¢u3nvecKkuii CMBICT TIPOM3BOJHOM, NEpBOOOpasHas, OIpeaeIEHHBIN
MHTErpajl; yMEHHME HaXOJIUTh ACUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BEAEHHUSA, YacTHOIO U
KOMIIO3ULIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTeJbHOM K Tpaduky
(GyHKIMW; yMEHUE HAXOOUTh INPOW3BOIHBIC 3JIEMEHTAPHBIX (QYHKINH;
YMEHHE HCMOJIb30BaTh MPOU3BOIHYIO JJs HCCIelOBaHUA (QYyHKLUI,
HAXOJIUTh HAWOOJbIIME M HAWMEHBIIWE 3HAYCHUs (YHKIHIA; CTPOUTH
rpadiKu MHOTOWICHOB C WCIOJB30BAHUEM amapara MaTeMaTHYeCKOTO
aHamu3a; NPUMEHATh IMPOU3BOJHYIO JJISI HAXOXKJIEHHS HaWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKUX U
¢u3nUecKkrx 3a7ayax; HaXOAUTh TUIOIMAAN U 00bEMBI (PUTYp C TOMOIIBIO
MHTErpasa; NPUBOAUTH INPUMEPhl MATEMAaTUYECKOTO MOJEIHPOBAHUS C
NOMOIIBIO U] epeHIInanbHbIX YpaBHEHUH

YMeHue omepupoBaTh MOHATUAMU: rpaduk (QyHKIUHM, oOpaTHas
GyHKIUSA, KOMIO3ULIMS (QYHKIUM, JuHEeiHas (QyHKIUS, KBaIpaTU4yHas
byHKIMA, paroHanbHast byHKLHA, CTETICHHAs byHKIMS,
TPUTOHOMETpUYECKHEe  (PYHKIMH, OOpaTHblE TPUTOHOMETPUYECKHE
GyHKUMHM, TOKa3aTedbHas M Jorapudmuyeckas (QYHKLUUH; YMEHHE
CTpOUTh TpadUKU H3YUYEHHBIX (PYHKIIMM, BBINOJIHATH IpPEeoOpa3oBaHUs
rpaduKkoB (GYHKUIUH, UCTIONB30BaTh TPaQUKH IS U3yUEHHsI POLIECCOB U
3aBHCUMOCTEM, IPHU PELIEHUH 3334 U3 JIPYruX YYeOHBIX IMPEIMETOB U
3aJjay U3 peabHON JKU3HU; BBIpaXaTb (OpMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIOJIb30BaTh CBOICTBA M Trpapukd (QyHKUUN 1id
peleHns ypaBHEHH, HEPaBeHCTB U 3a/1au ¢ IMapaMeTpaMu; U300paxkaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pEIICHUN YpPaBHEHHIA,
HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/laud pa3HbIX TUIIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3371a4l U3 00JacTH yIPaBJICHUS JTUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABIIATH BBIPAXKEHUS, YpPaBHEHHs, HEPaBEHCTBA M HX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEJ0BATh IIOJIYYEHHOE pELICHUE H
OLICHMBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB; yYMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMATUKH; COCTABJIATH BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCJIOBHI 33J1a4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIM C HCIOJIB30BAHUEM armnapara
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anreOpbl, HHTEPIPETUPOBATH MOJTyUYECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpEAHEE apuPMETHISCKOE, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JHUcCIepcus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HAOOpa; yMEHHME U3BIIEKATb,
MHTEPIPETUPOBATh MH(GOPMAIMIO, MPEACTaBICHHYI0 B TaOiuIax, Ha
quarpammax, rpaukax, OTpakarollyr0 CBOMCTBA PEabHBIX MTPOLIECCOB H
SBJIGHUH; MPEACTABIATh HH(OOPMALIHUIO C TOMOIIbIO TAOJIUI U IUArPaMM;
UCCJIEI0BATh CTAaTHUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpadUyecKkux METOJOB U  DJIEKTPOHHBIX CpPEACTB; Trpaduuecku
UCCIICIOBATh COBMECTHBIC HAONIOACHHUS C TOMOINBIO JUarpaMm
paccerBaHMs U JTMHEUHOU perpeccuu

YMeHue oIepupoBaTh IOHATUSMH: CIIy4alHBIA OIBIT U CIydYalHOE
COOBITHE, BEPOSITHOCTb CIYyYalHOrO COOBITUS; YMEHHME BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; IPUMEHSTH
GbopMysbl CIIOKEHMSI M YMHOXEHHS BEpOSATHOCTEH, (OpMyiy MOJHOMN
BEPOSTHOCTH, (popmyiry bepHyium, komOuHATOpHBIE PaKTH U (HOPMYIIBL;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITUH; YMEHHE OIepHUpOBaTh
NOHATUSAMH: CIIydaiiHas BEJWYHMHA, paclpeleieHue BepOsSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlydalfHOW BENMYMHBI, (QYHKIHMHA paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTEeJIbHOIO M HOPMAJIBHOI'O pacIpelesieHu;
YMEHHE UCIOJIb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpPENeNICHUH IS
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METO/ABI BBHIOOPOYHBIX HWCCIECAOBAaHUI, yYMEHHE MPHBOIUTH IPUMEPHI
NPOSIBJIEHUS] 3aKOHA OOJBIIMX YHCET B MPUPOAHBIX U OOIIECTBEHHBIX
SBIICHHUSX; YMEHUE OTIEpUPOBATh TOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETaHWH, YHMCIO IepecTaHOBOK; OumHOM HbloTOHA; yMmeHHe
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUSI IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  peabHBIX  COOBITHIA; COCTaBJISATh
BEPOSITHOCTHYIO MOJIENTb 1 HHTEPIPETUPOBATH MOJTYYCHHBIH PE3yIbTaT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yroOI,
JBYI'PAaHHBIA YroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
NapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTrOJI MEXIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKAY
MPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
peLIeHUH 3aJad U3yueHHbIe (DAKThl U TEOpEeMbl MJIAaHUMETPUU; YMEHUE
OLICHMBAaTh  pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H
BEJIMYMH, PEIIATh CBSA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U

10

YMeHue onepupoBaTh MOHITUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDBI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
Ky0, mapajuienenunen, npu3Ma, NUpaMuia, (urypa M MOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, IIomaas cepbl, MIomanb
MOBEPXHOCTU MUPAMUJBI, MPU3MBIL, KOHycCa, IWIMHIApA, 00BEM Kyoa,
IPSIMOYTOJIBHOTO MapajljiesieuIeaa, MUpaMUabl, NPU3MBbI, LWIMHIpA,
KOHyca, 11apa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHUs] KOHyCa U IMIMHJPA,
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11

12

13

NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTbh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI U MMOBEPXHOCTH
BpalICHUs, UX CEUCHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
dbopMyIIMpOBaTh OMpEEIICHNs U3yYaeMbIX (PUTyp, BBIIBUTaTh TUIIOTE3bI
O CBOHMCTBax W MpH3HAKaX IreOMETPHUYECKUX (Uryp, 000CHOBBIBATH WU
OMpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuioo Quryp mo
pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
IIOCTPOEHUS

YMeHue OnepupoBaTh TOHSATHSIMH: JBW)KEHHE B TIPOCTPAHCTBE,
napajuieNbHBIA TEPEeHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMON00Us, MOMOOHBIE (QUIYpPBI; yMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOIICHHS
IpH pEIICHUU 3a7ad; HaXOIUTh T€OMETPUYCCKHE BEIUYHMHBI (JTHHA,
yroi, IUIOIaab, OOBEM) MPU PEUICHHM 3a1a4 W3 APYTUX Y4YeOHBIX
MIPEIMETOB M U3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMmAab, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONB3Ys HM3Y4YCHHBIE (DOPMYIIBI M METOBI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, IIWIMHIPA, TUIOMAAb Cepsr;
00bEM Ky0Oa, MPSMOYTOJIBHOTO TapasUIe/ICIHIe/a, MMPaMUIbI, TIPH3MBI,
ITMHIPA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB
noJ00HBIX (uryp

VYMeHHe oneprupoBaTh MOHITUSMHE: TPSMOYTOJIbHAs CUCTEMa KOOP/IMHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CyMMa BCKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, Pa3joKEHHE BEKTOpa 1o Oasucy,
CKaJSIPHOE TIPOM3BENICHUE, BEKTOPHOE IPOHM3BEACHHE, YTON MEXIY
BEKTOPaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIN M KOOPIMUHATHBIN METOJ
A1 peHICHUA TCOMCTPUYCCKUX 3adad MW 3aga4 JpYyrux y‘-Ie6HI)IX
peMETOB

VYMeHue BbIOMpaTh MNOAXOAALIMM METON Ui peLIeHHs 3a/lauu;
IIOHUMAaHNE 3HAYMMOCTH MAaTeMaTUKH B W3YYEHUM NPUPOJHBIX H
OOIIECTBEHHBIX MpPOLECCOB M  SIBJIEHUH; YyMEHHME paclo3HaBaThb
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOAMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCUHCKOM H  MHUPOBOU
MaTeMaTH4YeCKON HayKH
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INEPEYEHbD 2JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yuciia v BBIYUCIICHUS
1.1 HatypanbeHble u 1ienble uncia. [Ipu3Haku AeIMMOCTH LHEIbIX YHCEell
10 Panmonaneubie  uncna. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOIEHTHI,
’ OCCKOHEYHBIC MTEPUOJNMUECKHUE TPOOH
13 Apudmernaeckuit KopeHb HaTypaJlbHOW cTeneHu. J[eHcTBUs ¢ apuPpMETHICCKUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MToKa3areneM. CBoMCTBa
CTECTEeHH
15 CuHyC, KOCMHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIOBOTO apTyMEHTa
1.6 Jlorapudm uncna. [lecaTnyabple U HATypaJIbHbIEC JOTapUPMBbI
HeiictButenpuple  uyucia. ApudMeTHYECKHE Olepalud C JAeWCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnmkEHHBIC BEIYMCIICHUS, TIPAaBUJIAa OKPYTJICHUS], IPUKUJIKA U OIICHKA
pe3ylibTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanHue BhIpaXKEeHUN
1.9 KommuiekcHbie yncna
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 [{enbie 1 IPOOHO-pALIMOHANBHBIE YPABHEHHS
2.2 HppaunroHanbHble YpaBHEHUS
2.3 TpuronomeTpuieckue ypaBHEHHs
24 [TokazarenbHble U TorapupMUUYECKUE YpaBHEHHS
2.5 [lenbie u 1poOHO-paIIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [Toka3zaTenpHbIe U JTOTapu(PMHUUECKUE HEPABEHCTBRA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Matpuia cucTemMsl IMHEWHBIX ypaBHEHUH. OnpeennTenb MaTpULIbl
3 OyHKIHH U TpaduKu
31 Oynkuus, crnocoObl 3amanus ¢(yHkuuu. I'padpuk Gynkumu. BzanmHO oOpaTHBIE
' bynkumn. Yérapie n HeuéTHBIC QyHKIMU. [leproanyeckue GyHKITMN
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHuW ¢GyHkiuu. Hynmu ¢yHKum.
39 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKHM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumymMbl ¥ MUHUMYMBl (QyHKIuH. HawnOonblliee W HauMEHbIee 3HAUYCHUE
(GYHKITUH Ha TPOMEKYTKE
33 CrenenHass (yHKIUS ¢ HaTypaJbHBIM W II€JBIM TOKazaTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpadK KOPHS 1-0i CTENEHU
34 Tpuronomerpuyeckue QyHKIINH, UX CBOWCTBA U rpauKu
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3.5 [Toka3zaTtenbHast u orapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. Acumnrtorel TpadukoB ¢yHkuuid. CBoHcTBa  (yHKIMIA,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIOCOOBI 3aaHUS TIOCIIEI0BATEIbHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckast nporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTudeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHne NPOU3BOJHOM K HCCIECIOBAaHUI0 (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxneHne HanOosblIero 1 HaMMEHbILIEro 3HaYeHUs (YHKLIMU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MHTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHOXecTBO, olepaluu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha IOCKOCTH
7.2 [IpsiMBbI€ ¥ TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena u NOBEpXHOCTH BpaLCHUS
7.5 KoopanHatsl 1 BEKTOPBI
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

* Maremaruka: anreOpa U Hauajla MATEMaTUYECKOr0 aHalln3a, reoMeTpusi. Anredpa u
Hayajia MatreMaTndeckoro adanm3a. 10-11 xmace. Anmumos IILA., Konsrua FO.M., Tkauesa
M.B. u np. Akmmoneproe o6mectBo «M3narenpctBo «lIpocBemenne

METOJUYECKUE MATEPHUAJIBI JISA YUYUTEJIS
Anrebpa u Havana MareMaTH4ecKoro aHanusza. Meronnuyeckue pekomenaauuu. 10-11
kiacesl. 1. A. Anumos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK

https://m.edsoo.ru/f11c4afd
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