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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOTro Kypca «Ainre0pa ¥ Hayala MaTeMaTHYecKOro aHaIHu3a
0azoBoro ypoBHs i obydaromuxcs 10 —12 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
TOCYZIapCTBEHHOTO 00pPAa30BAaTEIFHOTO CTaHJIApTa CPEAHEro oomero oOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBAaHUH, MPEABABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHUIO, H
TPagUIMKA POCCHIICKOTO o0Opa3zoBaHusa. Peammzamus mporpaMmbl 00€CHIEUMBACT OBIAICHHE
KJIFOYEBBIMH KOMIIETCHLMSMH, COCTABISIOIMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JMYHOCTHOTO M II03HABATEILHOTO PAa3BHUTHS
JMYHOCTU O0YYaroIIuXCsl.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYeCKOTO aHAJIM3a» SBISETCS OJHUM U3 Hamboiee
3HAQUYUMBIX B MPOTPaMMe CTaplleil IIKOJbI, TOCKOJbKY, C OJHOW CTOPOHBI, OH OOecIeYnBacT
MHCTPYMEHTAIBbHYIO 0a3y UIi M3y4eHHUS BCEX ECTECTBEHHO-HAyYHBIX KypCOB, a C JAPYroi
CTOPOHBI, (OPMHUPYET JIOTHUECKOE U aOCTPAaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpPOBHE,
HEOOXOIMMOM JJIsi OCBOCHHUSI KypCOB WH(OPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca ydaluecs OBJIa/ICBAIOT YHUBEPCAIBLHBIM S36IKOM COBPEMEHHOM HaYKH,
KoTOpasi GopMyIUpyeT CBOU JTOCTIKEHUSI B MAaTEMAaTHYECKOH (hopme.

Kypc anredpsl 1 Hayan MaTeMaTHYECKOTO aHAIN3a 3aKJIabIBAET OCHOBY ISl YCIICIITHOTO
OBNIAJICHUSI 3aKOHAMHU (DH3MKH, XHMHUH, OWOJIOTMH, TIOHMMAaHHsS OCHOBHBIX TCHICHIIUM
HSKOHOMUKHU M OOIIECTBEHHOH JKH3HHM, ITO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(POBBIX
Y KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOJIB30BaTh UX B MOBCEAHEBHOM KU3HH. B TOXKE
BpeMsl OBIIQJICHUE a0CTPAKTHBIMH U JIOTUYECKH CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIHSIMHU
pa3BUBaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEPIKICHUS,
UCIIONIb30BaTh 00OOIIEHNE W KOHKPETH3AlMI0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMHPYET
KpEeaTHBHOE M KPUTUYECKOE MBINUICHHE. B Xo/e n3yueHus anreOpsl 1 Hayajal MaTeMaTH4ecKoro
aHaM3a B CTapIICH IIKOJIE yYalluecs MOJy4YaroT HOBBIA OINBIT PEHICHUS MPUKIATHBIX 3a1ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUS ~MaTEMAaTHYECKHX MOJENEeW peaNbHBIX CUTyalliii |
UHTEPIIPETAllMU  TOJYYEHHBIX pEIICHWH, 3HAKOMSATCA C TPUMEpPaMH  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MpUpOJE, HayKe M B HCKYCCTBE, C BBHIJAIOIIUMUCS MaTeMaTHYECKHMHU
OTKPBITHSMH U UX aBTOPAMHU.

Kypc obnamaer 3HaYMTENBHBIM BOCIUTATEIHHBIM MOTEHIIMAJIOM, KOTOPBIN peatn3yeTcs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOLMI (HOPMUPOBAHHIO HAYYHOT'O MHUPOBO33PEHUS,
Tak M 4Yepe3 cHenuduky ydyeOHOW JeATeNbHOCTH, TpeOylomeld CcaMOCTOSATENbHOCTH,
aKKypaTHOCTH, TPOJOJDKUATEILHOW KOHIEHTpAlMd BHUMAaHHUS H  OTBETCTBEHHOCTH 32
MOJIyYEHHBIN pe3yibTarT.

B ocHoBe MeToamku oOydeHHs anreOpe M HadalaM MaTeMaTHYeCKOTo aHajiu3a JIEKHT
JeATeIbHOCTHBIA TPUHINT 00y4YeHHSI.

CrpykTypa Kypca «AnreOpa ¥ Hayajla MaTEeMaTHYECKOTO aHalM3a» BKIOYAET
CIIEAYIONINE COJEPIKATEIbHO-METOJMUECKre JTHHUN: «Yucna W BBIYKCICHU», «DYHKIUU WU
rpadukm», «YpaBHEHHs U HEpaBEeHCTBay, «Hauama MaremMaTudeckoro aHaiamnsa», « MHOXKecTBa U
JOTHKa». Bce OCHOBHBIE COAEPIKATEIBHO-METOJANYECKUE JTHHUU HM3YYalOTCS Ha MPOTSDKCHUU
IBYX JIET OOydYeHHWs B CTaplield IIKOJe, €CTeCTBEHHO JOMONHSSA APYr NIpyra M IOCTETIEHHO
HACHIIIAsSCh HOBBIMHA TEMaMHU U pa3zienaMu. JJaHHBIH KypcC SBISETCSI HHTETPATUBHBIM, TOCKOJIBKY
oObenuHseT B ce0e cojepKaHue HECKOJIbKMX MaTeMAaTU4YeCKUX JUCHUIUIMH: anre0pa,
TPUTOHOMETPHSI, MaTeMAaTHYECKUH aHAIIN3, TEOPHS MHOXKECTB U J1p. [1o Mepe Toro kak ydammuecs
OBIIQ/ICBAIOT BCE 0OoJiee MIMPOKUM MAaTEMaTHYECKHM allapaTroM, y HHX [OCIeI0BaTeIbHO



dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIeNb pPEeaJbHOU
CUTyalluu, NMPUMEHAITh 3HAHUs, MOJYYCHHBIE B Kypce «Aunrebpa M Hayala MaTeMaTHYeCKOTO
aHau3a», IS PEIIeHUS CaMOCTOSITEIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajaduu, a
3aTeM MHTEPIPETUPOBATh MOJYUYECHHbBIN PE3YIIbTAT.

ConepxarenpHOo-MeTOMYECKass  JMHUS  «Yucna W BBIYMCICHHS)» — 3aBEpLIAeT
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAa4yaTto B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcs (GOpMUPOBAHUIO MPOUHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s MCIOJIB30BAHHE PA3NUYHBIX (HOpPM 3amucu
JEMCTBUTENIBHOTO 4YHUCJIA, YMEHHWE pPAlMOHAIIBHO BBIIOJHATh JACHCTBUS C HHUMH, JENaTh
OPUKHUIKY, OIIGHWBaTh pe3ynbTar. OOydaromecs TMOJNy4arOT HAaBBIKM —HPUOIMIKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alMCAHHBIMH B CTaHIAPTHOH Qopme,
UCIIOJIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHUMN.

Jlunust «YpaBHEHHUS U HEPABEHCTBA» pPEaJU3yeTCs Ha MPOTSHKEHUH BCEro OOY4YEHHS B
CTaplled WIKOJIE, IIOCKOJIbKY B KaXJIOM pas3fene IporpaMMbl IPEIyCMOTPEHO pelIeHUe
COOTBETCTBYIOIIUX 3aAa4d. OOyyaromuecs oBJIaJIeBalOT PA3IMYHBIMA METOJIaMU PELICHUS LIETIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTaPU(PMUUYECKUX U TPUTOHOMETPUUYECKIX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loayueHHbIe yMEHUs UCIIONb3YIOTCSA MIPU MCCIIEJOBAaHUU
(GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHUE
HanOOJBIINX W HAUMEHBIINX 3HauUeHU (yHKuuuU. JlaHHas conepKaTenbHast JIMHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
LEJIbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKECHMM, a Takke
BBIPOKEHUH, COAEPKAIIMX CTENEeHU W Jorapudmel. braromaps n3ydeHUio ainredpamyecKoro
MaTepuaia MpoUCXOIUT JalbHENIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIbHBIMHU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHUS MPAKTHYECKUX M €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenpHO-MeTOAUYECKAsT MTUHUS «DYHKIMHM U TPpaQUKN» TECHO IMEperieTaeTcs ¢
JPYTUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 3a1aé€T IMOCIEI0BaTEIbHOCTD
u3ydeHuss wmarepuana. V3ydeHwe CTENeHHOH, TMOKa3aTeNbHOW, JorapudMuveckol u
TPUTOHOMETPUUECKUX (PYHKUMNA, MX CBOWCTB M TIpadUKOB, HUCHOJIb30BaHUE (DYHKUMHA Ams
peleHns 3agad U3 JAPYruxX y4eOHBIX NMPEIMETOB U PEalbHOM JKU3HU TECHO CBS3aHO KaK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUH W HepaBeHCTB. [Ipu sTom Oombinoe
BHUMaHue yjensercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIENOBaTh IOJy4YeHHbIE (DYHKIMHM, CTPOUTh HX TIpaUKu.
Marepuan »TOM coaepKaTelNbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJIAIOIIMX  BBIpaKaTh 3aBHUCHUMOCTH MEXJIYy BeJIMYMHAMH B pa3nuyHOi  dopme:
aQHAJTMTUYECKOM, Trpaduyeckoii W ClIOBeCHOHM. Ero wu3ydeHme CrmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOONMIEHWI0O ¥  KOHKPETH3AIIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxarenpHas nuHus «Havana MareMaTnyeckoro aHanm3a» MO3BOJSET CYIECTBEHHO
paciIMpUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHbBIX 00yJaromumes, y
KOTOPBIX MOSIBISETCSI BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Ipaduku GyHKIUHN, ONPEAeNsaTh UX
HauOOJbIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIoMaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM U YCKOpPEHHs IpoueccoB. JlaHHas coaepxaTeinbHas JIMHUS OTKpPBHIBAET HOBBIE
BO3MOXXHOCTH IOCTPOCHHSI MaTeMaTHUYECKUX MOJENeHl pealbHbIX CHUTyalllil, HaX0XKJIeHUus



HAWJTYYIlIero pelIeHUs] B TPHUKIATHBIX, B TOM YHCIE COIMAIbHO-d)KOHOMHUYECKUX, 3a/lavax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHaJIh3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOTHYECKOT0 M KPEaTUBHOTO MBIIUICHUS, (JOPMHUPOBAHUIO YMEHHUH pPAcIO3HABATH
NPOSIBJICHUSI 3aKOHOB MAaTEMaTHKU B HayKe, TEXHHKE M HCKyccTBe. OOywarommecs: y3HAIOT O
BBIJIAIOIINXCSI PE3yJIbTaTaX, IMOJNYYCHHBIX B XOJE Pa3BUTHUsS MAaTEMAaTHKH KakK HAayKH, U HX
aBTOpax.

COI[ep)KaTe.TIBHO'MCTOIII/I‘-IGCKaSI mmauA «MHOKECTBA U JIOTHKA» B OCHOBHOM ITIOCBJIIICHA
AJIEMEHTAaM TEOPHH MHOXECTB. TeOopeTHKO-MHOKECTBEHHBIC MTPEICTABICHHS IIPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MPEUIaraloT Hauboliee YHUBEPCAIBHBIA S3bIK, 00BEIUHSIIOIINN
BCC pa3aciibl MaTeMaTuKU U eé HpHJ’IO)KeHHﬁ, OHU CBA3BIBAIOT PA3HBIC MATCMATHYCCKUC
JUCHUIINIMHBI B C€IHMHOC ILCJI0C. HO3TOMy BaAXHO OaThb BO3MOXHOCTb IIKOJBHUKY IMTOHUMATb
TEOPETUKO-MHOXKECTBCHHBIN S3bIK COBPEMEHHOW MAaTEeMAaTUKA W HCIOJIb30BAaTh €ro JJis
BBIPKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa u Havanma MaTeMaTHYECKOTO aHATN3a» MPHUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIENICH peallbHbIX CHTYallui, UCCIICAOBAHUS 3TUX MOJIENICH C IMOMOIIBIO anmnapara ainreopsl u
MaTeMaTHYECKOTO0 aHaJIu3a W HWHTEPIPETALUU IOJYYCHHBIX pE3yJabTaTOB. Takue 3aJaHus
BIUIETEHbl B KAXKIbIA M3 pPA3[ejOB MNPOrpaMMbl, MOCKOJIbKY BECh MaTepHall Kypca MIHPOKO
HCIIOJIB3YCTCA JIA PCUHICHUS MPUKIIAAHBIX 3a1a4. HpI/I peICHUHU PCAJbHBIX NPAKTUYCCKUX 3aaa4d
yyalmuecss — pa3BUBAlOT  HAOJIOJATENIbHOCTh,  YMCHHME  HAaXOJIUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HUCIOIB30BAaTh AHAIOTHIO, 0000IAaTh M KOHKPETH3UPOBATH IMPOOIIEMY.
I[CSITGJIBHOCTB 10 (bOPMI/IpOBaHI/IIO HAaBbBIKOB PCIICHHA IMPUKIAIHBIX 3aJad OpPraHu3yCcTCsa B
nporiecce U3y4eHus BCeX TeM Kypca «Anredpa u Hauaia MaTeMaTHYECKOTO aHATTU3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1uiaHe Ha M3ydeHHE Kypca ajireOpbl M Hayall MaTeMaTHYECKOTO aHaJIM3a Ha
0a3oBoM ypoBHe oTBouTCs | wac B Heaemo B 10 kiacce u 3 yaca B Hejenmto B 11 kimacce, 3 gaca
B Hezlelmo B 12 kiacce, Bcero 3a Tpu rojaa ooydenus — 238 4acos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BLIYUCICHUA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauyeckue  apodu.  Apudmernueckue omnepanuMM ¢ palMOHAIBHBIMU  YMCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PELICHUS
IIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIEH 3HAHUW U PEaIbHOU KU3HMU.

JelicTBuTenpHble yKcaa. PalyvoHanbHble W MppalMOHANbHbIE uyucia. Apudmerndeckue
olepauuu ¢ AeHCTBUTEIbHBIMU uuciamMu. [IpuOnukEHHble BBIYUCICHUS, IIPABUIIa OKPYIJICHNUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Cremnenb ¢ menbsiM nokazaterieM. CranmapTHas ¢Gopma 3amucH JeHCTBUTEIHLHOTO YHUCIA.
Hcnonb3oBanue mnoaxonsmedl QopMbl 3amucu  ACHCTBUTENbHBIX YHUCEN Ul PELIeHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW creneHu. JleHCTBUS ¢  apupMeTHYECKUMHU
KOPHSIMH HAaTypaJIbHOM CTEIICHH.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHUS.

VYpaBHEeHHE, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. Merton
WHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemenne nppalnoHaabHBIX ypaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEILECHUIO MAaTEMATHYECKUX 33Jad W 3aJ1ad W3
Pa3IUYHbBIX 00J1aCTeH HAyKU U peasIbHOM JKU3HH.

DOyHKIUH U rpauKu

OyHk1us, crocoosl 3ananus dyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie PyHKINU.

Ob6unacTp onpeneneHuss 1 MHOXKeCTBO 3HadeHui ¢pyHkuuu. Hynmu dynkuuun. IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE QYHKIUU.

CrenenHass (yHKIMS C HAaTypaJbHbIM M LIeNbIM Toka3areneM. EE cBolicTBa u rpaduxk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

MHoxkecTBa M JIOTHKA

MHOXecTBO, ornepanuu HajJ MHokecTBamH. [[unarpammsel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmapara Ui OIMMCaHUSA peajbHbIX IPOLECCOB U SIBICHUM, NPU
pELIeHUHN 3aj1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KJIIACC

Yuciia 1 BbIYHCICHUSA

HatypanbHble u nienble yncia. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

CreneHb ¢ pallnoHAIBHBIM MTOKa3zareraeM. CBOWCTBA CTETIEHHU.

Jlorapudm yucna. JlecaTuuHble 1 HaTypaibHbIE JIOrapU(MBI.

CuHyC, KOCUHYC U TaHI'€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCJIOBOI'O apryMEHTA.

YpaBHeHusI M HEpaBEHCTBA

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmal.

[TpeoOpa3oBaHue BhIpAXKEHUH, COAEPIKAIINX CTENEHU C PAllMOHAIBHBIM MIOKA3aTEIeM.

[IpeoOpa3oBanue TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIE TPUTOHOMETPHUECKUE
bopMyIIBL.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.



[Toxa3arenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PemieHue NpukiIaaHbIX 3a1ad C [OMOLIbIO CHUCTEMBI
JIMHEWHBIX YpaBHCHUH.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIEHUI0 MAaTEMaTHUYECKHUX 3a1ad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peaibHON JKU3HU.

DOyHKIUM U rpadpuKu

Oynkuus.  [lepuonnyeckue  QynHkuuu. IIpomMexyTku  MOHOTOHHOCTH — ()YHKIMH.
MakcumMyMbl 1 MUHUMYMbI (QyHKUuH. Hambonbliee W HauMeHbIIee 3HA4Y€HUE (PYHKIUM Ha
IIPOMEKYTKE.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (QYHKLUH
YHCJIOBOI'O apryMEHTA.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpapuKH.

[TokazarenpHas u norapudmMudeckas GyHKIUU, KX CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUUHN 1711 pellieHHs] ypaBHEHUH U JIMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUIUN A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYruX Y4eOHBIX IPEIMETOB U PEAIbHOM KU3HU.

Hayana maTreMaTH4ecKoro aHajaimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCIENOBAaTeNbHOCTEH. MOHOTOHHBIE
II0CJIEZI0BATEIBHOCTH.

Apudmerndeckass W TeOMETpHYECKass mporpeccud. beckoHeyHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH reOMETPUYECKON MPOrPECCHM.
dopmyna CIOXKHBIX IPOLEHTOB. Mcnonp3oBaHUE MPOTPECCUM AN PELICHUs pealbHbIX 3ahad
IIPUKIJIATHOTO XapakTepa.

HenpepseiBable pyHKIIMU. MeTon HHTEPBATIOB JIsl pELICHHS] HEPABEHCTB.

12 KJIACC

Yuciia 1 BbIYHCICHUA

Panmonanenele uncna. OOBIKHOBEHHbIE U JECSITUYHBIE JAPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue ApoOu. Apupmeruyeckue oOmnepauud € palMOHAJIBHBIMH  YHCIIaMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHune apoOell M MPOLEHTOB IS peIeHUs
IIPUKIIAIHBIX 3a7ja4 U3 Pa3IMYHBIX OTpaciiell 3HaHUI U pealbHOM JKU3HH.

JleiicTBuTenpHble yKcaa. PalMoHalbHble W MppalMOHANbHBIE uucia. Apudmernueckue
orepanuu ¢ AeUCTBUTEIbHBIMU yuciaMu. [TpuOamkEHHbIE BBIYMCIIEHUS, IPABUIa OKPYIJICHUS,
MPUKUIKA U OI[EHKA pe3yJIbTaTa BHIYUCICHUM.

Crenenp ¢ nenbiM nokazateneMm. CrannapTHas ¢gopma 3amucH JeHCTBUTENBLHOTO YHCIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  ACHCTBUTENbHBIX YHUCEN Ui PELIeHUs
MPAKTUYECKHX 3a7[a4 U MPECTaBICHUS JaHHbIX.

HarypanbeHble u niensle yncia. [Ipu3Haky AeTMMOCTH HEIbIX YHCEIL.

CreneHsb ¢ pallnOHAIBHBIM ITOKa3arenaeM. CBONWCTBA CTENEHH.

YpaBHeHUs M HEPABEHCTBA

ToxaecTBa 1 TOXKJECTBEHHbIE MTPeoOpa30BaHUs.

VYpaBHEeHHE, KOpEeHb YypaBHEeHMs. HepaBeHCTBO, pemieHMe HepaBeHCTBA. Meton
MHTEPBAJIOB.

CucreMbl NUHENHBIX ypaBHEHMH. PelieHue NpuKiIaaHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHATIbHBIX YPABHEHHUM U HEPABEHCTB.

Pemenue nensix 1 JpoOHO-pallOHAIBHBIX YPAaBHEHUIN 1 HEPABEHCTB.



IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIIEHUIO MAaTEMATHYECKUX 33Ja4 U 3aJa4 W3
pa3IMYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

DyHKUUH U rPpadpuKu

OyHKu, crocoOsl 3ananus Gynkiuu. ['paduk ¢ynkuu. Bzaumuo o6patabie GyHKIIHH.

Ob6uacTp omnpeaeneHuss 1 MHOKeCTBO 3HadeHui ¢pyHkuuu. Hynmu dynkuuu. [pomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKITUH.

Crenennast GyHKIHUS C HATYpaJbHBIM H LENbIM MToKa3aTeneM. E€ cBoiicTBa.

Hcnons3oBanue rpadukoB GYHKIUN A pelICHUs] YPaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonw3oBanue rpadukoB (yHKIUN Ui HCCIEAOBAHUSA MPOIECCOB M 3aBUCHMOCTEH,
KOTOPBIC BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havyana maTeMaTH4eCcKOro aHajaIu3a

HenpepriBable GpyHKIMH. MeTOI UHTEPBAJIOB JUIsl pEIICHUS HEPABEHCTB.

[TpousBoaHas pyHkuuu. ['eomerpuueckuii 1 PU3NIECKUA CMBICIT TPOU3BOTHOM.

[TpousBonHbIe dreMEeHTapHBIX (QyHKIMHA. DOPMYIIBI HAXO0XKIECHUS MPOU3BOJAHON CYMMBI,
NPOM3BEACHUS M YACTHOTO (DYHKIIHH.

[TpumeHeHne MPOU3BOIHOM K MCCIEAOBaHUIO (YHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxnenrne HaubobIIero 1 HAMMEHbIIEro 3Ha4eHnus (PyHKIMU Ha OTPE3Ke.

[IpuMmeHeHre NPOU3BOAHOM Al HAXOXKACHMUS HAWIYYIIEr0 PEUIeHHs B IMPHUKJIAJHBIX
3aadax, sl ONpeaesIeHUs] CKOPOCTH IpoIiecca, 3aJlaHHOTO (OpMYIIoi nitu rpaduxom.

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera «MaremaTruka» JOJDKHO oOecriedrBaTh JOCTHKEHUE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CIHCAYIONIMX JUYHOCTHBIX, METAlpPEIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPe3ylbTaThl OCBOEHHUS NpPOrpaMMbl y4eOHOro mpeamera «MaremaTukay
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocniuTaHue:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMH OOYYaIOLIErocss Kak aKTUBHOTO H
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOro OOIIecTBa, MPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIAHCKOTO OOIIeCTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMUAMU M HA3HAUCHUEM.

[TatpuoTnueckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUNUCKOM IPa)KTaHCKOW UICHTUYHOCTH, YBAKECHHUS K MIPOILIIOMY
U HACTOSILIEMY POCCUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHHWEM JIYXOBHBIX IIEHHOCTEH pOCCHIiCKOro Hapoaa; chHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU U JEATEIIbHOCTBIO YUEHOIO; OCO3HAHMEM JIMYHOI'O BKJIaJa B MOCTPOCHUE
YCTOMUYMUBOTO OYAYIIETO.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHWEM K MHUpPY, BKJIIOYas JCTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJO0B UCKYCCTBaA.

®u3nuecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHSI MPHUMEHSTh MaTeMaTUYeCKUE 3HAHMUS B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXKUM 3aHATUN M OTAbIXA, PEryJspHas (pusmdeckas
aKTUBHOCTh); (PU3UYECKOIO COBEPLICHCTBOBAHUS, NMPH 3aHATUAX CHOPTUBHO-03/I0POBUTEIBHOM
JeSITENIbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIOOMS; UHTEPECOM K Pa3IUYHBIM
cdepam MpohecCHOHATBHON JIEATENIbHOCTH, CBSI3aHHBIM C MAaT€MaTHKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHDKEHWH BCEW JKM3HM; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PELIEHUHN IPAKTUYECKUX 3a/1a4 MAaTEMAaTHYECKOW HAIIPaBIEHHOCTH.

DKOJIOrM4eCcKoe BOCIIUTAHUE:!

C(OPMHPOBAHHOCTHIO 3KOJOTMYECKON KYJIBTYPbI, TOHUMAHHEM BIIMSHUS COIMAIBHO-
HKOHOMUYECKUX IMPOLIECCOB HAa COCTOSHUE NPUPOIHOW M COLHUAIBHON CpeJbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX  IpoOJieM; OpHEeHTalue Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUM Ul pelieHHsl 3afiad B 00JIacTU OKpYXaroule cpesbl, MIaHUpOBaHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIEN CPEJIBI.

[lenHOCTH HAyYHOTO MMO3HAHUS:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOM MPAaKTUKH, TOHMMAHUEM MaTeMaTU4YeCKON HayKu Kak cepbl
4eJI0BEUYECKON JEATENBHOCTH, ITANlOB €€ Pa3BUTUS U 3HAYMMOCTH Ul Pa3BUTHUS LIMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTe€MaTHUKU M MaTeMaTU4eCKOW KyJIbTYpOH KaK CpEJACTBOM IO3HAHUS



MHUpPA; TOTOBHOCTBIO OCYILECTBISATH IIPOEKTHYHD M  MCCIEAOBATEIbCKYIO JEATEIBHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.
METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble  pe3ylbTaThl  OCBOCHHS ~ HPOrpaMMbl  y4yeOHOro  mpeamera
«MareMaTuka»  XapakTEpU3YIOTCSl  OBJIAJICHUEM  YHUBEPCAIbHBIMU  MO3HAGAMENbHLIMU
OelicmeusmMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU
PeYNIAAMUBHBIMU OeUCMBUIMU.

1) Vuueepcanvnvie nosnasamenwvhvle Oeticmsus, obecneuugaiom HopMuposanue
0a308bIX KOZHUMUBHBIX NPOYECCO8 0OVUAIOWUXCS (0CBOEHUE MEMOO08 NO3HAHUS OKPYICAIOUE20
Mupa; npuMeHeHue JNO0SUYECKUX, UCCIe008aMeNbCKUX onepayull, yMeHuil pabomams ¢
unghopmayueti).
ba3oBeie Tornueckue 1eUCTBUS:

® BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXAY MOHATUAMHU; (HOPMYIHUPOBATH OINpPEACICHUSI MOHATUH;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHUS JJIs1 00001IeH s
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATIU3a;

® BOCIPUHHUMATH, (POPMYTUpPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIE U O0IIKE; YCIOBHBIC;

® BBIBIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
JNAHHBIX, HAOJMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUML;

e JleNaTh BBIBOJIBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMaTUUECKUX YTBEPKIACHUM (TpsMble
U OT TMPOTUBHOIO), BBICTPaUBAaTh APryMEHTAIMIO, NPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHUS U BHIBOIBI;

e BbIOMpaTh cnocoO pemieHHsl y4eOHOM 3aaauu (CpaBHUBAaTh HECKOJIBKO BapUaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIbHO BBIJCIICHHBIX
KPUTEPUEB).

ba3oBble nccnenoBaTenbCKue 1eUCTBUSA:

® HCIOJNB30BaTb  BONPOCHI  KAaK  MCCIENOBAaTEIbCKUM  MHCTPYMEHT  IO3HAHMS,
(dbopMynHUpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOpEUHE, MPodIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUpPOBATH THUIIOTE3Yy, APIrYMEHTUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® [IPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBaHUE I10
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oObeKTa, sBJIEHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBJICHUSMH, POLIECCAMU;

® CaMOCTOATENIbHO  (OpMyJIHpoBaTh OOOOIIEHHMS U  BBIBOABI IO  pe3yibTaTaM
NPOBEIEHHOIO HAOJIOICHNS, UCCIIEOBAHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHHUIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MIPEIIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

PaGota ¢ nuadopmanmeii:

e BBUIBIIATH AeUUINTH HHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOMPOC U
JUISl pEILIEHNUS 3a]a4H;

e BbIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEMATHU3UPOBaTh U HWHTEPIPETHUPOBATh MHGOPMAIMIO PA3IUYHBIX BUIOB U (GopM
IIPEJICTaBIICHHUS];

® CTPYKTypHpoBaThb HUHGOpMAIUIO, MPEACTaBIsATh €€ B  pPa3IW4YHBIX  (opMax,
WUTIOCTPUPOBATh TpaduuecKy;



® OIICHUWBaTh HAAEKHOCTh HMH(POPMAIUM IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbBIE Oelicmaus, 00ecneuudarom chopmuposaHHocms

COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.
OO61ueHue:

® BOCIHPHUHHUMATH U (HOPMYIIUPOBATH CYXKICHHUS B COOTBETCTBUH C YCIOBHSIMH U LEISIMU
OoOIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHHsS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTUPOBATh
MOJTyYEHHBIH pe3ybTaT;

e B X0JIe 00CYXIEHHS 337aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TeMBbI, TPOOIEMBI,
pemaeMoil  3amauM, BBICKAa3bIBaTh MWJCH, HAIEJCHHbIE HA TIOMCK PEIICHUS;
COMOCTABJISITh CBOU CYXKICHHS C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHAJIOra,
00OHapy>KUBATh Pa3IMune U CXOJCTBO MO3UIHI; B KOPPEKTHOH dopme popMyInpoBaTh
pa3Horjacus, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3YJAbTAThl PEIICHUS 3a/1a4i, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOCKTA;
CaMOCTOSITENIFHO BBIOMPATh (popMaT BBICTYIUICHHUS C Y4E€TOM 3a7ad IMPE3CHTAUN U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHUYECTBO:

® [IOHMMaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBUAYATbHOU pPabOTHI
OpU  pelleHud Y4eOHBIX 3ajay; MPUHUMATh 1eldb COBMECTHOW JESITeNbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOTHI, pacmlpeneisiTb BHIBI PadoOT,
JIOTOBApUBAThCA, OOCYXJaTh IMpolecC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJICH;

® y4acTBOBAaTh B IPYIIOBBLIX Gopmax paboThl (00CYkAeHUS, OOMEH MHEHH, «MO3TOBbIC
HITYPMBD» W UHBIC); BBIMNOJIHATH CBOIO 4YacThb pabOThl U KOOPAMHUPOBATH CBOU
JeMCTBUS C IPYTUMH WICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM YyUaCTHUKAMU B3aUMOACHCTBHUS.

3) Vnusepcanvhuvle pezyniamuesnsle deiicmeus, obecneuusarom opmuposanue cmolci08bIxX

VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3anus:

COCTABJIATh IJIaH, aJTOPUTM peIleHUs 3aJaud, BHIOMpATh CIOCOO peleHus ¢ Yy4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapUaHThI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTpOJIb:

e BJaJeTh HaBbIKAMM IIO3HABATENbHOM pe(IEKCMM KaK OCO3HAaHHUS COBEpIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMONIPOBEPKH, CAMOKOHTPOJISI TMpOIecca M pe3yiabTaTra pemeHHs MaTeMaTHYeCKOU
3a]1auu;

® TPEIBUAETH TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYTh NPU PEIICHUH 3a]1a4d, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBaThb COOTBETCTBME pe3yjibTaTa MLEIM U YCIOBUSAM, OOBACHATH NPUYUHBI
JOCTMDKEHUSI WIJIM HEIOCTUIXKEHHUS Pe3yIbTaTOB JEATENbHOCTH, HAaXOJUTh OIIMOKY,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «AnreOpa W Hadaisa MaTeMaTHYEeCKOTO aHaIM3a» Ha YpOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO 00ECIeYrnBaTh AOCTHXKEHHE CIETYIOIUX MPeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:
10 KJIACC
Yucsaa v BbIYUCICHUSA

OnepupoBaTh MOHATUSMH: pallMOHAIBHOE M JEHCTBUTENBHOE YHMCIO, OOBIKHOBEHHAs U
NeCATUYIHAST IPOOB, TPOIICHTEI.



BeimonHATe apudpmeTHUecKHe ONepaluyd C palHOHAIBHBIMU M JIEHCTBUTEIBHBIMU
YHCIIaMH.

BoimonHATe npuOIMKEHHBIE BBIYUCICHHS, WCHOJB3YS IpaBHia OKPYIJIEHUS, JENaTh
IPUKHUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OmnepupoBaTh NOHATUSAMH: CTETICHb C LIEJIBIM MOKa3aTeJeM; CTaHaapTHas Gopma 3armucH
JIEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYPaJbHON CTENEHH; MCII0JIb30BaTh MOAXOIAILYIO (OpMYy
3anMcH JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs TPAaKTUUECKUX 33]a4 U IIPEJICTaBICHUS JaHHbIX.
MHo:xecTBa U JIOTHKA

OnepupoBath NOHATUAMH: MHOXKECTBO, OIl€pallMM HaJl MHOKECTBAMH.

Hcnonb30BaTe  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJii  OIUCAaHHUA  pealbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 3aJa4 U3 IPYTUX YUEOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONpPEAEICHNE, TEOpEMa, CIIEACTBUE, 10Ka3aTeIbCTBO.

Yuciia ¥ BbIYHMCICHHSA

OnepupoBaTh MOHATUAMHU: CHUHYC, KOCHHYC M TaHI€HC IIPOU3BOJIBHOTO YIUIa;
UCTIOJIB30BAaTh 3aKMCh IPOM3BOJIBHOTO YIiia uepe3 00paTHbIC TPUTOHOMETPUYECKHE (DYHKIINH.

OnepupoBaTh MOHATHAMU: HATypaJbHOE, LI€JI0€ YHUCIO; HCIOIb30BaTh IPHU3HAKH
JIIIMMOCTH LIEJIBIX YHCEI, Pa3jIoKEHHE YUCIIa Ha IPOCThIE MHOXKUTENN JJIs PELIEHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTENEHb C pallMOHAILHBIM [10Ka3aTelIeM.

OmnepupoBath MOHATUSMHE: JIOTApU(PM YUCIIA, TECITUYHBIE U HATYPAIbHbIC JOTapU(PMBI.
YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh NOHITUSIMU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO; LI€J10€, PAl[MOHATIBLHOE,
UppalMoOHAIbHOE YPAaBHEHUE, HEPABEHCTBO;

BoinonHATe npeoOpa3zoBaHus 1ENbIX, PAlMOHAIBHBIX U UPPALMOHAIBHBIX BbIPAXKEHUN U
pelaTb OCHOBHBIE THIIBI LEJIBIX, PAlIMOHAIBHBIX U UPPALIMOHATIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHsTh ypaBHEHUS U HEPABEHCTBA JUIsl PELLIEHUs] MaTEMaTUUYECKUX 3a7a4 U 3a7a4 U3
pas3InYHbIX 00J1acTe HAYKU U pealbHOU KU3HH.

MonenupoBaTh peajbHbIE CUTYyallUM Ha SI3bIKE aireOpbl, COCTABJIATH BBIPAKEHUS,
YpaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/lauM, MCCIE0BAaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rPpapuKu

OmnepupoBath TOHATUSAMU: QYHKIIUS, CTIOCOOBI 3aaHusl (PYHKITUHU, 00JIACTh ONPEACIICHUS
Y MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK GyHKINH, B3aUMHO 0OpaTHbIE (QYHKIIUH.

OnepupoBaTh TNOHATUAMHU: YETHOCTh W HEUYETHOCTh (DYHKUMH, HYIU (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Wcnonb3oBate rpaduku pyHKUNN 1)1 pelIeHUs] ypaBHEHUH.

Ctpouth M 4nTaTh rpauku JUHEHHOM (YHKLIMHU, KBaApaTHUHOW (YHKIUH, CTEHCHHOM
(GYHKIMH C LIEIbIM TTOKA3aTEJIEM.

Hcnonb3oBare rpaduku QyHKIUN U1 MCCIEI0BaHUS MPOLECCOB M 3aBUCHUMOCTEN MpHU
pelIeHny 3a/1a4d U3 APYTUX y4eOHBIX NMPEAMETOB U PEabHOM KM3HM; BbIpaXarb (hopmyrnamu
3aBUCUMOCTH MEX]ly BEIMYMHAMH.

Hauyana maTeMaTH4yeckoro aHajimsa

OnepupoBaTh MOHATHUSAMH: IOCIENIOBATEIbHOCTh, apupMeTHUYecKass U TreoMeTpudecKas
MIPOrPECCHUHU.

OnepupoBaTh MNOHATHUSAMM: OECKOHEYHO YyOBIBalomlasi TreoMeTpudecKkas Mporpeccus,
CyMMa OECKOHEUHO YOBIBAIOILIEH T€OMETPUUYECKON MPOTPECCUU.

3amaBaTh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATENLHOCTEH M MPOrPECCUil JUIsl PELICHUS peallbHbIX
3a/1a4 PUKJIAJAHOTO XapaKTepa.

YpaBHeHHUsI M HEpaBEHCTBA

OnepupoBaTh NOHATHUSAMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE

yYpaBHEHUE;



BeimonHATe  mpeoOpa3oBaHHMs ~— TPUTOHOMETPUYECKMX  BBIDAKEHHM W pemiaTth
TPUTOHOMETPUYECKHUE YPABHEHUS.

[IpuMeHsATH CBOWCTBa CTENEHM [UIA TpPeoOpa3oBaHUs BBIPAKEHUH; ONEPUPOBATH
NOHATHAMM: II0KAa3aTEIbHOE YPAaBHEHHE W  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
[I0KAa3aTeNIbHbIX YPABHEHUN U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUsl BBIPAKEHHH, COJAEpXKALIUX JOrapu(Mbl; ONEpPUPOBATH
HNOHATUSAMH: JIOTAPU(MHUYECKOE YpPaBHEHHE W HEPABEHCTBO, pEIIaThb OCHOBHBIC THUIIBI
JOrapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxoauth perienus npocTeHnX TPUTOHOMETPUUECKIX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEHMHBIX YPABHEHUH U €€ PELICHHE; UCIIOIb30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUH JJIsl pELICHUS IPAKTUYECKUX 3a/1a4.

HaxoauTs penienus NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PallMOHAIbHBIX YPaBHEHUH U
HEPABEHCTB.

MogenupoBaTh peajibHble CHTyallUd Ha S3bIKe aiureOphl, COCTaBIATH BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIEAO0BATh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TpadUKH

OmnepupoBaTh HOHATUAMM: HepUoANYEcKas (GYHKLHUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHMH, HAUOOJbIee W HAaUMEHbIICEe 3HAYCHUs (YHKIHU Ha
IPOMEXKYTKE; UCIOJIb30BaTh UX ISl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKoM.

OnepupoBarh  MOHATHAMHU: TpadUKH  TOKa3aTeIbHOM, JorapupMuyeckod u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIMHATHOM IUIOCKOCTH U HCIOJIb30BATh
JUISl pEIIEHUs] YpaBHEHUN 1 HEPABEHCTB.

N300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH TpaUKH JIMHEHHBIX ypaBHEHUH U
MCIIOJIb30BATh UX JUISl PEILICHUSI CUCTEMBbI JINHEHHBIX YpaBHEHUI.

Hcnonb3oBare rpaduku QyHKIUE A7 MCCIIEAOBAaHUS HPOLIECCOB M 3aBUCUMOCTEH M3
JPYTUX y4EOHBIX TUCLUILINH.

12 KUIIACC
DyHKIUHN U TpadUKH

OmnepupoBath NOHATUAMU: (QYHKIIHS, CHOCOOBI 3a/1aHUs GYHKLUHU, 00JIaCTh ONpPEIeTCHHS
Y MHOYKECTBO 3HaU€HUHN PYHKIMH, TpadUK QYHKIIMH, B3AUMHO OOpaTHbIE PYHKIIUH.

Havana maTeMaTH4eCKOro aHAJIHM3a

OnepupoBaTh  MOHATHSIMM:  HENpepbIBHAs  (QYHKUMs; MpPOU3BOAHAs  (YHKIUU;
UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM [T peleHns 3a/au.

HaxoauTh mpou3BOJHBIE AJIEMEHTApHbIX (DYHKIUN, BBIYMCIATH MPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIHA.

Hcnonp30BaTh MNpOM3BOAHYIO JUIsl HUCCIENOBaHMS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3Y/IbTaThl UCCIEIOBAHUS K TOCTPOEHHIO IPa(hUKOB.

Hcnonb30BaTh NpOM3BOAHYIO AJIi HAXOXKIEHUS HAMJTYUIIEro PelieHus B MPUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMMYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSAMU: NEPBOOOpPa3Hasi U UHTETpall; MOHUMATh T'€OMETPUUYECKUN U
¢u3uUecKuii CMbICT HHTErpaa.

Haxoauts nepBooOpa3Hble 37€MEHTAPHBIX (YHKIIUI; BBIYUCIATH UHTETPA MO GpopMyie
Herorona—Jleitbnuna.

Pemarp npukianHble 3a1a4i, B TOM YHCIIE COLUATIBHO-DKOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMHU MaTEMaTUYECKOIO aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM K 0 (undgposbie)
n/n NMPOrpaMmblI Bcero 0;1 TPOILHBIE pﬁaKanecmle o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypeb
- 13 ) Bu6miorera LIOK
A -rat https://m.edsoo.ru/1568aba3
ypaBHEHHUS U HEPABEHCTBA
5 @yukuuu U rpaduku. CTeneHs ¢ 1elbM 6 bubnuoreka [IOK
[I0Ka3aTeneM https://m.edsoo.ru/1568aba3
3 ApudmeTnieckuiit KopeHb N—Oi CTEIEeHH. 15 1 bubmmoreka [JOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
11 KJIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne (uu¢posBbie)
n/n HaunmenoBanue pa3aejioB 1 TEM NMporpaMmmabl Beero KoﬁHTpoanb]e Hpa;canecKn Oﬁpa30BaTeJ1bele
padoThI e padoThlI pecypesI
1 @opMyIIbI TPUTOHOMETPUH. 32 1 bubnnoreka [JOK
Tpuronomerpuueckre ypaBHEHHUs https://m.edso00.ru/1568aba3
2 ITocnenoBarenbHOCTH U IPOTPECCUH 5 bubmorexa [IOK
& porp https://m.edso00.ru/1568aba3
SR A —— 21 ) Bu6miorera LIOK
YHIIUTL. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
4 Jlorapudmuueckas QpyHKIUS. 20 bubnnoreka [JOK
JlorapudmMuueckre ypaBHCHHsI 1 HEPABEHCTBA https://m.edsoo.ru/f11c4afd
Tpuronomerpuueckue GyHKIIUU U UX TpaduKH. bubnmnoreka [JOK
5 15 1 _
TpuronomeTpuuecKkre HEPaBeHCTBA https://m.edsoo.ru/f11c4afd
6 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 9 1 bu6mmoreka [JOK
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‘ 3HAHUU

https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 102 4 0
[TPOIT'PAMME
12 KJIACC
KoaunuecTBO 9acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM K 0 (undposbie)
n/n NMPOrpaMmblI Beero Oﬁl-lTpOJIbele p 6aKanec1me o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
. bubmuorexa [JOK
1 [IpousBoanas. [IpumeneHue Mponu3BOIHOM 36 2 https://m.edsoo.ru/fL1c4afd
bu6mmorexka [IOK
2 Murerpan u ero npumereHus 15 ! https://m.edsoo.ru/f11c4afd
. bu6mmoreka [IOK
3 CrcTembl ypaBHeHHH 15 1 https://m.edsoo.ru/f11c4afd
4 Harypanbnbie u nensie yncina 7 bubmiorexa HOK
https://m.edsoo.ru/fl11c4afd
5 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 29 1 bu6nmoreka [JOK
3HAHUM https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeIMeTHbIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
pesyabTaTa 00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3soBaHusi
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh MOHATUSAMH: PAIIHOHATILHOE M JIEHCTBUTEIEHOE YHCIIO,
OOBIKHOBEHHAsI U AECATUYHAS IpOOb, IPOLICHTHI
12 Bb{HOJ‘IHﬂTB apudMeTHYecKUe ONepalyy ¢ palOHAIbHBIMU U
JCHCTBUTEIbHBIMU YHACITAMHU
13 BeimonHsaTe npuOImKkEHHBIC BHIYUCICHUS, HCTIONB3Ys! IPABHIIA OKPYTICHHUS,
JieNIaTh IPUKUKY U OLICHKY pe3yJibTaTa BEIYUCICHUI
OnepupoBaTh MOHATUSAMH: CTEIICHD C IIETBIM IIOKa3aTeIeM, CTaH apTHas
14 dopma 3anucu 1eHCTBUTEIBHOTO YKCiIa, KOPEHb HATYpAJIbHOM CTENEHHU;
MCTIOJIB30BATh MOAXOSIIYIO (POPMY 3aHCH AEHCTBUTEIBHBIX YHCEN IS
pelLlIeHHs] TPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
2 VYpaBHEHUsI U HEpaBEHCTBA
BeinonsaTe npeoOpa3oBaHus LENbIX, PAIMOHAIBHBIX U HPPAllMOHAIBHBIX
2.3 BBIPKEHUI U pelIaTh OCHOBHBIE TUIIBI IIEIBIX, PALIMOHAIBHBIX U
UppalMOHAJIbHBIX YPaBHEHUH U HEPABEHCTB
24 [TpuMeHATHh ypaBHEHHS U HEPABEHCTBA JUIsl peILIEHUs] MaTeMAaTHYECKUX
3a]a4 U 3a]1a4 U3 pa3au4HbIX 00JacTel HayKH U pealbHOM KU3HU
MozenupoBaTh peajabHbIe CUTYalluH Ha SI3bIKE ajareOpbl, COCTABISATh
2.5 BBIPa)KEHUSI, YpAaBHEHMsI, HEPAaBEHCTBA 0 YCIOBUIO 33J]auH, UCCIIE0BATh
MIOCTPOCHHBIE MOJICNIN C MCIIOJIF30BAHHUEM arlapara aureOpsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMH: (PYHKIUS, CIIOCOOBI 3a1aHUs (PYHKIIUH, 0071aCTh
3.1 OTpezieNIeHUs] U MHOXECTBO 3HaYeHUH QyHKIINHU, TpapuK QyHKIUY,
B3aMMHO 00paTHble QYHKIHUU
39 OnepupoBaTh MOHATUAMH: YETHOCT U HEYETHOCTh (DYHKIIUHU, HYJIU
(bYyHKINH, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonp3oBathk rpaduku GyHKIUN AJIs pelIeHUs] ypaBHEHUI
34 Crpoutb u uutath rpaduky JTMHEHHON (YHKINH, KBaIpaTUUHON (YHKIINH,
CTETeHHOU (DYHKIIMU C LEJIBIM [TOKa3aTeIeM
Hcnonb3oBate rpaduku GyHKIMH I MCCIeI0BaHUS IPOLIECCOB U
3.5 3aBHCUMOCTEH MPH PEIICHUH 3aa4 U3 IPYTUX YIeOHBIX TPEIMETOB H
peanbHOM JKHU3HHU, BBIpaXKaTh (hOpMYIaMU 3aBUCUMOCTH MEX/1y BETMUNHAMU
11 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
pesyabTATA o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o01ero 06pa3oBaHus
1 Hauana MmaTemMaTH4ecKkoro aHaimsa
11 OmnepupoBaTh NOHATUSMHU: [TOCIEI0BATEIBHOCTD, apu(MeTHUECKasT U

reoMETpHUICCKas IMMPOrpeCcCuun




OnepupoBarh NOHATHAMH: 0ECKOHEYHO yOBIBaIOIIas FreOMeTpUYecKas

1.2 mporpeccus, CyMMa O€CKOHEUHO YOBIBAIOIIEH reOMEeTPUIECKON TPOrPEecCuu

1.3 3ajaBaTh MOCIIEIOBATEILHOCTH PA3JIMUYHBIMU CIIOCOOAMU

14 Hcnonbs3oBarh cBOMCTBA MOCIEAOBATEIIBHOCTEN U TPOTPECCUI JIJIsI PEIICHUS
peanbHBIX 3a/1a4 MPUKJIATHOTO XapaKkTepa

2 MHoskecTBa U JIOTHKA

2.1 OnepupoBaTh MOHATHAMHU: MHOXKECTBO, ONIEpAIIUH HaJl MHOYKECTBAMHM
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN arlrapaT Jisi OUCaHUs

2.2 peanbHBIX MPOIIECCOB U SBJICHHM, PY PEIICHUH 3a/1a4 U3 IPYTUX yI4EOHBIX
MPEeAMETOB

23 OrniepupoBaTh NOHATHSMU: ONPEJIETICHUE, TEOPEMA, CIIEJICTBUE,
JI0Ka3aTeJIbCTBO

3 Yucnna 1 BEIYUCIIEHNS
OnepupoBarh NOHATUAMH: HATYpaJIbHOE, IIEJI0E YHCII0; UCIOIB30BaTh

3.1 MPU3HAKYU JACIIUMOCTH LEIBIX YHCEeII, Pa3JI0KEHHE YUCIIa Ha IPOCThIS
MHOYUTEH JIJIs1 PEIICHHMS 3329
OnepupoBarh MOHATHAMH: CHHYC, KOCUHYC U TAaHT€HC IPOU3BOJIBHOIO yIIIa,;

3.2 MCIIOJIb30BATh 3aIMMCh TPOU3BOJIBHOIO yIIa Yepe3 00paTHbIC
TPUTOHOMETpHUECKUE HYHKIIUU

3.3 OnepupoBaTh MOHIATHEM: CTETICHb C PAIIMOHATILHBIM ITOKa3aTeIeM

34 OnepupoBarh MOHATHAMHU: JIOTAPU(PM YNCIA, JCCITHUYHBIC U HATYPATbHBIC
Jorapudmpl

4 YpaBHEHHUs 1 HEpABEHCTBA
OnepupoBath MOHATHAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIE€TI0E,

4.1 panroHaNbHOE, UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPHUECKOE YPaBHEHHE

42 BrimonHsATs TpeoOpazoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH U peliaTh
TPUTOHOMETPUYECKHE YPABHEHUS
[IpuMeHATH CBOMCTBA CTETNIEHU /JIs1 TPE0OPa30BAHMS BHIPAKEHUH,

4.3 ONEepUPOBAThH MOHATUSAMHU: NTOKA3aTEIbHOE YPAaBHEHNUE U HEPABEHCTBO;
peniaTh OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BrimonHsATe mpeoOpazoBaHus BEIPAKEHUM, COIEPKAIINX JorapudMBbI;

4.4 OTIEpUPOBATH MOHATUSAMU: JTOTApU(YMHUUECKOE YpaBHEHNE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOTapU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB

4.5 Haxoauts penieHust mpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHSIMU: CUCTEMA JIMHEHHBIX YPABHEHUH U €€ pelIeHUE;

4.6 KCIIOIh30BaTh CUCTEMY JIMHEHHBIX YPABHEHHM JIJIs1 PEIICHUS IPAKTUYECKUX
3aja4

47 HaXO,E[I/ITBUpeI_HCHI/ISI MPOCTEUIINX CUCTEM M COBOKYITHOCTEN PallMOHAIBHBIX
YpaBHEHUN U HEPABEHCTB
MopenupoBaTh peasibHbIe CUTYaIlMH Ha SI3bIKE anreOphl, COCTaBIATh

4.8 BBIpa)XXECHUSI, YDAaBHEHUSI, HEPABEHCTBA M CUCTEMBI 110 YCIOBUIO 3aa4H,
HCCIEA0BAaTh TOCTPOCHHBIC MOJICNIH C UCITIOIB30BAHKUEM armapara aareOpsl

5 OyHKIWH U TpaduKh

51 OnepupoBarh MOHATUAMU: TIepUoANYecKast GyHKITUS, TPOMEKYTKH

MOHOTOHHOCTH (PYHKIIMH, TOUKH SKCTpeMyMa (YHKIIMHU, HAUOOJIbIIIee U




HaMMeHbIIIee 3HaUCHNS QYHKIMN Ha IPOMEXYTKE; UCIIOIb30BATh UX IS
uccieoBaHus (pyHKINH, 3aJaHHOH rpadukom

OmnepupoBarh MOHATUSAME: TPa(QUKH MOKA3ATEIBHOM, JTOrapUPMHUUECKON U

5.2 TPUTOHOMETPUYECKUX (PYHKIUI; N300pakaTh MX HA KOOPIUHATHON
TUTIOCKOCTHU M MCIIOJIb30BATH /ISl PEIICHUS] YPaBHEHUI U HEPAaBEHCTB

53 N300pakaTh Ha KOOPIMHATHOM TIIOCKOCTH rpa(blincn JIMHEHHBIX )ipaBHeHm?I
Y UCTOJIb30BaTh UX JJIs PELICHUS] CUCTEMbI IUHEHHBIX YpaBHEHUI

54 Wcnonb3oBate rpaduku GyHKUKN I UCCIIETOBAHUS IPOLIECCOB U
3aBUCHUMOCTEH U3 JPYruX y4eOHBIX JTUCIHUILINH

12 KJIACC

Kon .

1IpOBEpsIEMOro IIpoBepsiemble NpeIMETHRIE Pe3Y.ILTATLI 0CBOCHHS OCHOBHOI
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus

pe3yJbTara

5 OyHKIWH U TpaduKu
OmnepupoBaTh MOHATUSMHE: TIEPHOANYECKAS (DYHKIIHS, TIPOMEKYTKU

51 MOHOTOHHOCTH (PYHKIIMH, TOUKH SKCTpeMyMa (YHKIIUU, HAUOOIbIIIee U

' HaMMEHbIIee 3HaYCHUsI (YHKIMU HAa TPOMEKYTKE; NCTIOIB30BATh MX JJIS

uccienoBaHus QYHKIMH, 3aJaHHON rpaduKoM

4 Havana matematuyeckoro ananusa
OnepupoBarh NOHATUSAMU: HETPEpbIBHAS (HYHKIUS, TPOU3BOAHAS (DYHKIIUU;

4.1 HCII0JIb30BAaTh T€OMETPUUYECKUN U PU3NUECKUI CMBICI IPOU3BOIHOM 151
pelIeHus 3a1a4

42 HaxoauTh npou3BoAHbIE 3JIEMEHTAPHBIX (DYHKIIHH, BEIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BENICHHS], YACTHOTO (PYHKIIUI
Hcnonb30BaTh NpOU3BOIHYIO AJIS MCCIeIOBaHUs (YHKIIMN Ha

4.3 MOHOTOHHOCTh M SKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHUS K
MOCTPOEHHIO rpahuKOB

44 Vcnonb30BaTh MPOU3BOHYIO 7Sl HAXOXK/IEHUS! HAWTYULIETo PeleHNs B
MPUKIIQIHBIX, B TOM YHCJIE CONMATbHO-9KOHOMUYECKHX, 3a1a9ax

45 OmnepupoBaTh MOHATUSMHE: TIEPBOOOPA3HAS U HHTETPAJ; IOHUMATh

' reOMEeTPUUECKUH U (PU3NYECKHI CMBICI HHTErpaja

16 HaxoauTe nepBooOpa3Hbie 371eMEHTapHBIX (YHKLUH, BBIYUCIISATH UHTErpall
o gopmysne HotoTona — Jleitbnuia

47 Pemrates npukiagHbe 332491, B TOM YHCIE COIUATBHO-KOHOMHUYECKOTO U

(I)I/I3I/ILIGCKOI‘ 0 XapakTepa, CpeACTBAMU MATCMATHYCCKOI'O aHaJIn3a




IMPOBEPAEMBIE DQJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BBIYMCICHUS
PanyonanbsHble yncna. OOBIKHOBEHHBIE U IECATUYHBIE APOOH, IPOLEHTHI, O0ECKOHEUHBIE
11 nepuoauieckue Apoou. ApudMeTHuecKue oneparyy ¢ paoHAIbHBIMU YHCIIaMH,
npeoOpa30BaHus YUCIOBBIX BbIpaXKeHUH. [IpumeHenue 1podeit 1 MpoLeHTOB A
peLIeHUs TPUKIAAHBIX 33a1a4 U3 PA3JIMYHbIX OTPACiIed 3HAHUN U PEAIbHOM KU3HU
JleiicTBUTENBHBIC YKCa. PalioHaIbHBIC M HPPAIMOHATBHBIE Yncia. ApruMeTHIECKHe
1.2 olepaluu ¢ JeMCTBUTENbHBIMU unciiaMu. [IpuOarkEéHHbIe BBIUNCIIEHUS, TpaBHiIa
OKpYIJICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BIYNCICHUN
Crenenb ¢ 1ienbsiM nokaszaresneM. CtangapTHast popmMa 3anucu AeWCTBUTENFHOTO YHCIA.
13 Hcnonb3oBanue noaxossmeil popmbl 3anucu 1eHCTBUTENbHBIX YUCEI TS peIIeHUs
IIPAKTUYECKUX 3aJa4 U MPEACTAaBIECHUS JaHHbIX
14 Apudmernueckuit KOpeHb HaTypaibHOH crenenu. JleficTBus ¢ apupmeTnyeckumMu
KOPHSIMHM HaTypaJbHON CTENEHU
2 YpaBHeHUs U HEpaBEHCTBA
23 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHCTBa. MeTo
MHTEPBAJIOB
2.4 Pemienue nenbix U IpoOHO-pallMOHAJIBHBIX YPaBHEHHUH U HEPAaBEHCTB
2.5 Penienne nppalnoHaIbHBIX YpPaBHEHUI U HEPABEHCTB
97 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX 3a]a4 U 3a1a4 U3
pasInYHbIX 001aCTe HAYKU U pealibHOM KHU3HU
3 OyHKIMH U TpaduKu
31 OyHK1us, crnocoosl 3ananus GyHkuun. I'papux Gynxnuu. Bzanmuo odbparHbie
byHKIUNA
39 O6unacTh onpeneneHus 1 MHOXKeCTBO 3HaueHni pynkunu. Hynu ynkuun.
[TpomeKyTKH 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHas GyHKIHUS C HATYpaJbHBIM M LeNbIM Moka3aTeneM. E€ cBoiicTBa u rpaduxk.
CaoilicTBa U rpaguK KOpHsI N-0i CTENEeHH
11 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Hauana maTtemaTndeckoro aHaausa
11 [TocnenoBarenbHOCTH, CLIOCOOBI 33aHUSI TTOCIIE0BATEIbHOCTEN. MOHOTOHHBIE
[IOCJIEI0BATEIbHOCTH
Apudmernueckas U reoMmeTpudeckas nporpeccuu. beckoneuno yObiBaromas
12 reomeTpuueckas mporpeccusi. Cymma 6€CKOHEYHO yOBIBAIOIIECH TeOMETPHIECKOM
nporpeccu. opmyiia CI0KHBIX IPOLEHTOB. Mconb30BaHNe MPOrpeccun it
pELIEHUs PeATIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa
2 MHokecTBa 1 JIOTHKa
MHoxecTBO, oneparui HajJa MHOKecTBaMH. [{uarpammel Ditniepa — Benna.
2.1 [IpumeHeHNne TEOPETUKO-MHOKECTBEHHOT'O anmnapara /sl OIUCaHUs PEAIbHBIX

IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB




2.2

Omnpenenenne, Teopema, CIeJICTBUE, T0Ka3aTeIbCTBO

3 Yucna v BBIYUCIICHUS

3.1 Hatypanbnble u uenble uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe

35 CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YUCIOBOTO apryMEeHTa

3.3 CrermneHb ¢ pallMOHATBLHBIM MTOKa3zareraeM. CBOWMCTBA CTEICHH

3.4 Jlorapudm yucna. /lecaTuunbie 1 HATYpaJIbHBIC JTOTAPU(BMBI

4 VYpaBHEHHUS U HEPABEHCTBA

4.1 TosxecTBa U TOXIECTBEHHBIC MPE0Opa30BaHUS

492 [TpeobpazoBanre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE
TPUTOHOMETPHYECKHUE (HOPMYITBI

4.3 Pemienue TpuroHOMETpUYECKUX YPaBHEHU I

4.4 [IpeobpazoBanue BHIpAKEHHIA, COAECPIKAIIMX JIOTAPU(MBI

4.5 [TpeoOpazoBaHue BbIpaKEHHM, COIEPIKAILMX CTENICHH C PAllMOHAIBHBIM MOKa3aTelleM

4.6 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

4.7 [TokazarenbHbIe ypaBHEHUSI M HEPABEHCTBA

4.8 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA

49 CI/ICTE:MLI JTUHEHHBIX ypaBHeHHﬁ. Pemenne npukiaaHbIX 33/1a4 ¢ TOMOIIBIO CUCTEMBbI
JUHEWHBIX YpaBHEHUHN

4.10 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB

411 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUECKUX 3a7a4d U
3a[a4 U3 Pa3IUYHBIX 00JIaCcTel HAYKU M peaibHOMN JKU3HU

) @yHKIMH U TpaduKu
Oynkuus. [Tepuognueckue pyHkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIIHH.

5.1 MakcuMmyMbl 1 MUHUMYMBI QyHKIIMH. Haubosbpiiee 1 HaMMeHblee 3HaYeHNe
(GYHKIIMHM Ha IPOMEKYTKE

50 Tpuronomerpuueckasi OKPYKHOCTb, ONPEIEICHIUE TPUTOHOMETPUUECKUX (DYHKIIHMA
YHMCJIOBOI'O apryMEHTa

5.3 TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U rpaduKu

5.4 [TokazarenpHas u gorapupmMuyeckas PyHKIIUN, UX CBOUCTBA U rpaduKu

5.5 Hcnonw3oBanue rpadukoB GyHKIIUN TSl peLIEHUsT YpaBHEHUHN U JIMHEUHBIX CUCTEM
HcnonwzoBanue rpadukoB GyHKIIUN SISl KCCIIEIOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH,

5.6 KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peatbHON
KU3HU

47 Wurerpan, ero reometpuyeckuii 1 GU3ndYecKuil cMbIci. Bpruncienne nuTerpana mno
dopmyne Hetotona — JleiiOnuna

12 KJIIACC

Kon IIpoBepsieMblii JJIEMEHT COJIePKAHUSA

1 DOyHKIIUA U TPaPUKH
Oyukuus. [Tepuogundeckue Gpynakuuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIIHH.

11 MakcumyMbl 1 MUHUMYMBI QyHKIMH. Hanbosbiiee 1 HaMMeHbliee 3HaueHne
(GYHKIIMHM Ha POMEKYTKE

2 Hauana maTemaTuyeckoro aHaauza




2.1 HenpepsiBable QyHKIIH. METO MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB

2.2 [TpowsBognas hyHkumu. ['eomerpruecknii u PU3NIECKUN CMBICI IIPOU3BOTHON

23 [TpousBoaHbIe AeMeHTapHbIX PyHKINUNA. DOpMYITbI HAXO0XKICHUS TPOU3BOIHON
CYMMBI, IPOU3BEICHUS M YACTHOTO (DYHKIIMIA
[IpumeneHne Npon3BOIHON K UCCIEIOBAHUIO (DYHKIIHI HA MOHOTOHHOCTD H

24 sKcTpeMyMbl. HaxoxkeHre HanbobpIIero 1 HAaMMEeHbIIEro 3HauYeHUs! GyHKIIMHU Ha
OTpe3Ke

25 [Ipumenenue Mporu3BOIHON ISl HAXOXKIAEHUSI HAWTYUILEro PEIEHUs B IPUKIIATHBIX
3aja4ax, /s ONpeIeTIeH s CKOPOCTHU Mpolecca, 3aJaHHOro GopmMyson win rpaguxom

2.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

27 WuTerpan, ero reomerpudeckuii u GU3NIECKUi cMbICI. Brruncienne nHTerpaia mo

dbopmysne Hetotona — JleiiOHuia




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Brnagenune MeToiaMu 10Ka3aTeNbCTB, AITOPUTMAME PEIICHUS 3a/1a4; YMEHUE
(bopMyITHpPOBATH M ONIEPUPOBATH MOHATUSIME: OTPE/ICTICHIE, aKCHOMA,
TeopeMa, CIIe/ICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIILHBIE
(OpMYITHPOBKH; MPUMEHSATH MX; yMEHHE (hOPMYITUPOBATh 00paTHOE 1
MIPOTHUBOMOJIOKHOE YTBEPKICHHE, TPUBOIUTH IPUMEPHI M KOHTPIPUMEPHI,
WCIIOJIh30BATh METOJI MATEMATHUECKOW UHIYKIHH; TPOBOIUTH
JTOKa3aTENIbHBIE PACCYKIACHHUS MPU PEIICHUH 33124, OIICHUBATH JIOTHYECKYIO
MIPAaBUIBLHOCTh PACCYKICHHUI; YMEHHE OTIEPHUPOBATH MOHATUSIMH:
MHOKECTBO, IOJAMHOXKECTBO, OTIEPAIIUN HAJl MHOKECTBAMH; YMEHUE
WCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi OUCAHUS
pEATbHBIX MPOLIECCOB U SBJICHUH U MPU PEIICHUH 33]1a4, B TOM YHUCJIC U3
JPYTrUX y4eOHBIX MPEJAMETOB; YMEHUE ONIEPUPOBATH MOHITUAMU: Tpad,
CBSI3HBIN Tpad), 1epeBo, UK, rpad HA MIIOCKOCTH; YMEHUE 3a]aBaTh U
OIKCHIBATH TPadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIB30BaTh rpadbl Mpu
pelICHNUHN 33129

YMeHue onepupoBaTh MOHATUSAMU: HATYPAJIbHOE YUCIIO, 1I€JI0€ YHUCIIO,
CTEIEHb C LEJIBIM I10KAa3aTeNIeEM, KOPEHb HATYypaJIbHOM CTEIIEHU, CTEIIEHb C
paloHaIbHBIM [IOKA3aTEeNIEM, CTENEHb C JEMCTBUTEIbHBIM [T0KA3aTEIEM,
norapu@M 4uciia, CHHYC, KOCUHYC ¥ TaHI'€HC MPOU3BOJIBHOIO YUCIIA,
OCTaTOK 10 MOJIYJII0, PAallMOHAIILHOE YUCIIO, UPPALMOHAILHOE YUCIIO,
MHO’KECTBA HaTypaJIbHBIX, LENbIX, PALIMOHAJIBHBIX, JEMCTBUTEIbHBIX YNCE,
YMEHHE UCIO0JIb30BaTh NPU3HAKU AEIMMOCTH, HAUMEHbIINN O0IIHi
JIeTUTeNh U HauMEeHbllee o0Iiee KpaTHoe, alnroput™M EBkiinaa npu penieHnn
3aJ1a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMAMH CUMCIICHUS;
YMEHUE BBINOJIHATH BEIUMCIICHUE 3HAYSHUI U TPeoOpa30BaHus BEIPaKEHUH
CO CTENEeHSIMU U Jorapudmamu, mpeodpa3oBaHus JpOOHO-PALOHAIBHBIX
BBIPAKEHUI; YMEHUE ONIEPUPOBATh MOHATUSMU: IIOCIEN0BATENBHOCTD,
apudmeTnyeckas Iporpeccusi, reoMeTpuieckas nporpeccusi, 0eCKOHEUYHO
yOBIBaroIasi reOMeTpudecKas Mporpeccus; yMeHue 3a/1aBaTh
MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (POpMYIT;
YMEHHE ONEpUPOBATH MOHATHIMU: KOMIIEKCHOE YUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO Yucia, opma
3aMMCH KOMIUIEKCHBIX Yucel (reoMeTpruyecKas, TPUrOHOMETpUYecKas 1
anredpaudeckas); yMeTb IPOU3BOAUTH apu(PMETHUECKHE JEHCTBUS C
KOMIUIEKCHBIMU YHMCJIAMU; IPUBOJUTH IPUMEPHI UCTIOIb30BaHM
KOMIUIEKCHBIX YHCEIT; ONEPUPOBATH MOHATHAMM: MaTpuLa 2x2 u 3x3,
OIIPEAEIUTEND MAaTPUILIbl, TEOMETPUUECKUIM CMBICIT ONPEAEITUTEINS

YMeHne onepupoBaTh MOHATHSIMU: PALIMOHAIBHBIE, HPPALIUOHAIIBHBIE,
NoKa3aTebHble, CTENEHHBIE, Iorapu(MUUYecKue, TPUTOHOMETPHYECKUE
YpaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIIEPUPOBATh MOHITUAMMU:
TOXECTBO, TOXKIECTBEHHOE NTpeodpa3oBaHue, YpaBHEHUE, HEPABEHCTBO,
CUCTEMA YpPaBHEHU! U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHUH,
HEPAaBEHCTB U CUCTEM; YMEHHE pellaTh YPAaBHEHMsI, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIATh YPABHEHHUsI, HEPABEHCTBA U




CUCTEMBI C ITapaMeTPOM; IIPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI
JUTSL pEeIIeHUsI MAaTeMaTHYECKUX 3aa4 ¥ 3a7a4 U3 Pa3InYHbIX o0nacTeit
HayKH U pealibHOM JKU3HU

YMeHue onepupoBaTh NOHATHAMHU: QYHKIHA, YETHOCTh (PYHKIUH,
MEPUOTUMYHOCTD (DYHKIIMU, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (pyHKIUH, HanOoJIbllIee M HaUMEHbIIee 3HaYeHUs
(GyHKINK Ha IPOMEXYTKE, HEMpepbIBHAS (DYHKIIHS, aCUMIITOTHI rpaduka
(GyHKLMH, IepBas U BTOpast IPOU3BOAHAs (QYHKIIUU, TEOMETPUUYECKUN U
(u3NYeCKUid CMBICI IPOU3BOTHOM, IIEPBOOOPa3HAsL, ONIPeIeIEHHBIN
UHTErpaj; yMEHUE HAXOIUTh aCUMITOTHI rpaduka QyHKIHUU; yMEHHUE
BBIUUCIIATH POU3BOJHBIE CYMMBI, IPOU3BECHHS, YACTHOTO ¥ KOMIIO3UILIUU
(GyHKUIMH, HAXOJUTh ypaBHEHHE KacaTeabHOH K rpaduKy pyHKLIUHU; yMEHUE
HaXO/UTh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKIIHIA; yMEHUE UCIIOIB30BATh
IIPOU3BOIHYIO JUIs UCCIe0BaHMsl (PYHKIMH, HAXOIUTh HAUOOJIBLINE U
HAaMMEHBUINE 3HAYEeHUs! PYHKIUI; CTPOUTH rpa)uKi MHOTOUJICHOB C
UCIOJIb30BAHUEM allllapaTa MaTeMaTUYeCKOIro aHajIu3a; MIPUMEHATh
MIPOU3BOIHYIO JUISI HAXOKICHUS HAMITYUIIETO PEIICHUS B IPUKIAIHBIX, B
TOM YHCJIE€ COLUAITBbHO-3KOHOMUYECKUX U (PU3NYECKUX 3a/1a4ax; HAXOJUTh
TUTOIIAHN U 00BEMBI (PUTYD € TIOMOIIBIO HHTErpalia; IPUBOAUTH IPHUMEPHI
MaTEeMaTHYeCKOr0 MOJICIMPOBAHUS C TOMOLIBIO TU(PepeHIINATbHBIX
YpaBHEHUH

YMeHue onepupoBaTh MOHATHIMU: TpapuK PYHKIUU, oOpaTHast GyHKIHS,
KOMIO3UIUs GYHKIMH, TUHeHHas QyHKIUs, KBagpaTuyHas QyHKIIHS,
panroHanbHast QyHKIHS, CTerneHHas (PyHKIHS, TPUTOHOMETPUIECKHE
GbyHKIIMHU, 00paTHBIE TPUTOHOMETpUUECKUEe (DYHKIIUY, IOKAa3aTeNbHas U
norapudmudeckas QyHKIIUN; YMEHUE CTPOUTH TpauKu N3ydeHHBIX
(GyHKIUH, BBIIOIHATH TpeoOpazoBanus rpadukoB QYHKIUH, HCTIOIb30BATh
rpaduKu IS U3y9EeHUS TPOLIECCOB U 3aBUCHMOCTEH, TIPU PEIICHUH 331249 U3
JPYTUX y4yeOHBIX MPEAMETOB U 331a4 U3 peallbHON )KU3HU; BBIPAXKaTh
(dbopMyIaMu 3aBUCUMOCTH M@Ky BEJTMUNHAMM; UCTIOIH30BaTh CBOWCTBA U
rpaduku GYHKUUH U pellieHus ypaBHEHUH, HEPaBeHCTB U 3a/1a4 €
napamMeTpamu; U300pakaTh Ha KOOPAWHATHOM MIIOCKOCTH MHOKECTBA
peleHi ypaBHeHUH, HEPaBEHCTB U UX CUCTEM

YMeHue pemate TEKCTOBBIE 331a4K pa3HbIX TUIIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33J]a41 U3 00JIACTH YIPABIIEHUS JIUUYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTABIIATh BBIPAXKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHCTEMBI 110 YCIOBHUIO 33Jja4H, UCCIIE0BATh MOJIyYEHHOE PELICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh PE3Y/IbTATOB; YMEHUE MOJETHPOBATh
peasibHbIe CUTYallUM Ha SI3bIKE MATEMAaTUKH; COCTaBJISATh BhIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33]1a4M, UCCIIE0BATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM arIapara aareopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyIbTAT

YMeHue onepupoBaTh MOHATUSAMU: CpeHee apupMeTHIeCcKoe, MeIMaHa,
HauOoJIbIIIee ¥ HAUMEHBIIIEe 3HAUCHUSI, pa3Max, JUCTIEPCHsI, CTAaHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO HA0Opa; yMEHHE U3BIIEKATh, MHTEPIIPETHPOBATH
nH(pOpMaInIo, MPECTABICHHYIO B TA0JINIIaX, HA AUarpaMMax, rpadukax,
OTPa)KaroIyI0 CBOMCTBA peaIbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATD
MH(OPMALIHIO ¢ TOMOUIBIO TaOJIUI] U JUarpamMM; HCCe10BaTh
CTaTHCTUYECKHUE IaHHbIE, B TOM YHCIIE C MPUMEHEHUEM IpaPrUIecKuX




METOIOB U 3JIEKTPOHHBIX CPE/ICTB; TpapUUECKU UCCIIE0BATh COBMECTHBIE
HaAOJIIOACHNUS C TIOMOIIBIO TUarpaMM pacCerBaHUs M TMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIIyYaiHBII OMBIT U CITy4aifHOE COOBITHE,
BEPOSATHOCTh CIYy4aHOTO COOBITUS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCIOJIb30BaHUEM IPahUIECKUX METO/IOB; IIPUMEHSATH (POPMYIIBI CIOKECHUS U
YMHOKEHUS BepoATHOCTEH, (hOpMyITy OJTHON BEPOSITHOCTH, (GOPMYILY
Bepnymnnu, komOuHaTopHbIE (HDaKTHI U (POPMYIIBI; OLIEHUBATH BEPOSTHOCTH
peanbHbIX COOBITUH; YMEHHE ONEPUPOBATH MOHATHIMMU: CIlydaiiHast
BEJIMYMHA, PACIPENEICHUE BEPOATHOCTEH, MATEMAaTUIECKOE OXKUIAAHKE,
JMCIIepCUs U CTaHAApTHOE OTKJIOHEHHE CITy4aiiHOH BeITMYMHBI, PYHKLIUU
pacnpeesieHus U INIOTHOCTH paBHOMEPHOT0, I10Ka3aTeIbHOIO U
HOPMAaJIbHOTO PaclpeieiIeHui; yMEHUE UCII0Ib30BaTh CBOMCTBA M3YUYEHHBIX
pacnpeeseHuil A1 pelleHus 3ajaq; 3HAKOMCTBO C ITOHATUSIMU: 3aKOH
OOJIBIIMX YHCEJI, METO/IbI BHIOOPOUHBIX MCCIIEIOBAHNIN; YMEHUE IPUBOIUTh
MPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YHCE B IPUPOTHBIX U
OOIIECTBEHHBIX SBJICHUAX; YMEHUE ONIEPUPOBATH MOHITUAMU: COUETaHHE,
[IEPECTAHOBKA, YUCIIO COUYETAHUM, YUCIIO NIepeCcTaHOBOK; OnHOM HploTOHA;
yYMEHHUE NPUMEHATh KOMOUHATOPHBIE (DAKThl U PACCYXKICHUS JUISl PELLICHUS
3aJ1a4; OLIEHUBATh BEPOSTHOCTU PEAJIbHBIX COOBITUI; COCTABIATh
BEPOATHOCTHYIO MOJI€Ib M MHTEPIIPETUPOBATH NIOJYUYEHHBIA PE3YIbTAT

YMeHue onepupoBaTh MOHATUAMU: TOUKA, IIPsMasi, INIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJIa, INIOCKUN YIOJl, IBYyTrpPaHHBIN
yroJl, TPEXTPaHHBIN YroJl, CKPEIUBAIOIIUECS NPSMBIE, IaPAJUIEIbHOCTD U
NECPHNCHANKYIIAPHOCTD MMPAMBIX U HHOCKOCTefI, YroJj MCxAay MnpsaMbIMH, YIoJl
MEXy IPSAMOH U INIOCKOCTBIO, YTOJl MEXKY INIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH OO IJIOCKOCTHU, PACCTOAHNUEC MCKAY ITPAMBIMHA, PACCTOAHUC MCKIY
IJIOCKOCTSIMU; YMEHUE UCIOJIb30BaTh IIPU PELIECHUU 3a/1a4 U3y4EHHbBIE
(akThI U TEOpEMBI TUNIAHUMETPHUH; YMEHUE OIICHUBAThH pa3Mepbl 0OBEKTOB
OKPY’KaIOILEro MUPa; CTPOUTh MAaTEMAaTUYECKUE MOJENIH C IIOMOILBIO
TCOMCTPHUICCKUX TTOHATHI B BCJIMYMH, p€IIaTh CBA3aHHBIC C HUMU
[IPAKTUYECKHUE 3a1a4U
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YMeHue onepupoBaTh NOHATHIAMU: TUIOIAAb (GUTYpPBI, 00BEM HUTYDBI,
MHOTOTpaHHUK, IPaBUIbHBIH MHOTOTPaHHUK, CEYEHHE MHOTOI'paHHUKA, KYO,
napajiesienunes1, npusMa, nupamuia, Gurypa u HoBEpXHOCTh BpallleHuUs,
LWINHAP, KOHYC, map, cdepa, miomaas chepsl, III0La1b IOBEPXHOCTH
MUpaMHJIbl, IPU3MBI, KOHYCA, IIMINHIPA, 00BEM KyOa, MPSIMOYTOJIbHOTO
napajuleJIenunena, TMpaMusl, IpU3Mbl, HWINHAPA, KOHYCa, 11apa,
pa3BEpPTKa NOBEPXHOCTH, CEUEHUS KOHYCa U LIWJINH/IPA, TapaljelIbHbIe OCU
WM OCHOBAaHMIO, CEUEHHE MIapa, INIOCKOCTh, Kacaromasics chepsl,
LUMJIMH]IPA, KOHYCA; YMEHHE CTPOUTH CEYEHNE MHOTOTpaHHHKA, U300pakaTh
MHOTOT'PaHHHUKH, (PUTYPBI ¥ TOBEPXHOCTH BpAIIECHUS, UX CEYCHUS, B TOM
YHClie C IIOMOIIBIO 3JIEKTPOHHBIX CPECTB; YMEHHUE MPUMEHSATH CBOMCTBA
reOMeTPHUECKUX (PUTYp, CAMOCTOSTENHHO (POPMYIHPOBATH ONPEIEICHUS
M3y4aeMbIX (pUryp, BBIIBUTaTh TUIIOTE3BI O CBOMCTBAX M MpU3HAKAX
reoMeTpruecKux (Guryp, 000CHOBBIBATh UM OMPOBEPTaTh UX; YMEHHE
MPOBOAUTH KJIaccU(UKALKIO (PUTYp TIO Pa3IMUHBIM IPU3HAKAM, BBIIOIHSTh
HE00XO0AMMBIE TOTIOJTHUTENIbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh NOHATHIAMMU: ABH)KEHHE B IPOCTPAHCTBE,
napajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, ITpeoOpa3oBaHue 1Mo100us, MoA00HbIe (GUTYPHI; YMEHHE




12

pacro3HaBaTh paBHbIE U IOJOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPO/IE,
UCKYCCTBE, apXUTEKTYpPE; UCIOIb30BATh T€OMETPUUYECKIE OTHOIIECHUS MPH
peLIeHNH 33a]a4; HaXOIUTh F€OMETPUUECKUE BEIMYMHBI (JJIMHA, YTOJl,
IUI0IIAb, 00BEM) IPU PEIIeHUH 3a/1a4 U3 APYTHX Y4eOHBIX MPEIMETOB U U3
peanbHOMN )KU3HU; YMEHHUE BBIUUCIIATh T€OMETPUUECKUE BEIUUUHBI (JUIHHA,
yTOJ1, IJIO0MIA/b, 00BEM, TUIOIMIAL TIOBEPXHOCTH), UCTIONb3Ys N3YUEHHBIC
(GopMyJIbl U METO/IbI, B TOM YKCJIE: MJIOUIA/(b TOBEPXHOCTHU NMUPAMU/IBI,
MPU3MBI, KOHYCa, HWIMHAPA, IJI0Haas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO MapajulesenuIesa, MMpaMu/ibl, IPU3MBIL, UIMHIPA,
KOHYca, IIapa; yMEHHWE HAXOAUTh OTHOIICHHE 00bEMOB TOJOOHBIX (HDUTYD

VYMmenne ONCpHUPOBATh NOHATHUAMU: IPAMOYI'OJIbHad CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJMHATHI TOYKH, KOOPIMHATHI BEKTOPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpA Ha YKCJI0, Pa3JIOKEHUE BEKTOpa o 0a3ucy,
CKaJIIPHOE TPOU3BENICHUE, BEKTOPHOE MPOU3BENICHHUE, YOI MEXKITY
BCKTOpPaMH; YMCHHUC UCIIOJIB30BAaTh BeKTOpHBIfI u KOOp,HI/IHaTHBIﬁ METOO HAJIA
peIleHHsI TECOMETPUYCCKUX 3214 U 3a/1a4 IPYTUX YU4eOHBIX IPEIMETOB

13

YMeHue BbIOUPATh MOAXOIAIINI METO JUISl PEIICHUS 3a/1a4H; TOHUMaHKe
3HAYMMOCTU MAaTEMAaTUKHU B U3YYCHUHU PUPOIHBIX U OOIIIECTBEHHBIX
MIPOLIECCOB U ABJICHUH; yMEHHUE PacliO3HABATh MPOSBICHHUE 3aKOHOB
MaTE€MAaTUKHU B UCKYCCTBE, YMEHHE TPUBOAUTH IPUMEPHI MAaTEMAaTHYECKUX
OTKPBITUNA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAyKU
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MATEMATHUKE
Kon  IlpoBepsieMblii 3JIeMeHT cOAepPKAHUS

1 Yucna v BIYKCICHUS

11 Harypanbnsle u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

12 Parnmonanbubie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE TPOOU, TIPOLIEHTHI, OECKOHEUYHBIE
HEepUOIMYECKUe IpooH

13 Apudmernaeckuit KOpeHb HaTypaJibHOU cTeneHu. J[elcTBus ¢ apuMETHICCKUMHU
KOPHSIMU HaTypaJlbHON CTENEHU

14 Crenensb ¢ 11eabIM nokaszaresneM. CTeneHb ¢ paloHaIbHBIM MoKa3zaTeseM. CBoiicTBa
CTENEHU

15 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC, ApKTaHI'€HC
YKCJIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajgbHbIE JOrapudMbI
JlelicTBuTenpHbIE YnCiia. ApUPMETHIECKHUE ONIEPALUH C JeHCTBUTEIbHBIMU YUCIAMH.

1.7 [IpubnuxEHHbIE BRIYUCIECHUS, IPABUIIA OKPYTJIEHUS, IPUKNUIKA U OLIEHKA pe3yIbTaTa
BBIYKCIICHUI

1.8 [IpeoOpa3zoBanue BeIpaKeHUI

1.9 KommiekcHbie uncna

2 YpaBHeHUs U HEpaBEHCTBA

2.1 enble 1 1poOHO-paliOHaIbHbIE YPABHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHs

2.4 [TokazarenbHble U JIorapupMUUYECKUE YPABHEHHUS

2.5 Llenblie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMUUECKre HEPaBEHCTBA

2.8 TpuronomeTpuuecKrue HEPaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10  VYpaBHeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMH

2.11 Marpwuia cuCTeMbl JIMHEHHBIX ypaBHeHHH. OTnpeienuTens MaTpUIIbI

3 @yHKIMH U TpaduKu

31 @yHK1Ms, criocoos! 3aganus pyHkiun. ['padpuk Gynkuuu. Bzanmuo o6parHbie
¢ynkuuu. YétHele 1 HeuéTHble pyHKuuu. [lepuognueckue GpyHKIMM
OO6nacTp ornpeneneHuss 1 MHOXKeCTBO 3HaueHui GyHkmuu. Hynu ¢pyHkumu.

32 [TpomMexyTkH 3HAKOMOCTOAHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (QYHKIIMUA. MakCUMyMBbI
U MUHUMYMBI QyHKIMH. Hanbombiee 1 HauMeHbliee 3Ha4eHne PyHKIUU Ha
IIPOMEXKYTKE

33 CrenenHas GyHKIUS C HaTypalbHBIM U LIeJbIM MToKa3zareneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu

36 Touku pazpsiBa. AcuMnToThl rpadukoB pyHKuui. CBoICTBa PYHKINNA, HEMPEPHIBHBIX

Ha OTpe3Ke




3.7

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MOCJIEA0BATENLHOCTEH

3.8 Apudmerndeckast 1 TeoMeTpudecKas nporpeccuu. @opMyiia CI0KHBIX TPOIEHTOB

4 Hauana maremarnyeckoro aHnamamsa

4.1 [TpousBoanas pynkuwu. [Ipon3BoHbIE TeMEHTAPHBIX (DYHKITHI
[TpumeHeHre MPOU3BOJHON K UCCIEeI0OBaHUIO (DYHKIMII HA MOHOTOHHOCTD U

4.2 9KCTpeMyMbl. HaxosxaeHrne HanOobIero 1 HAMMEHBIIETO 3HaYeHUsT (PYyHKIUU Ha
OTpe3Ke

4.3 [lepBooOpasnas. MuTterpan

5} MHoO»ecTBa U JIOTUKa

5.1 MHoXxecTBO, orepanuu Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna

5.2 Jloruka

6 BeposiITHOCTB M cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KomOuHaropuka

7 I'eomerpus

7.1 Ourypsl Ha MIOCKOCTU

7.2 [IpsiMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE

7.3 MHoOrorpaHHUKH

7.4 Tena ¥ MOBEpXHOCTH BPALLECHUS

7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



