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HOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «Anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHAJIM3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEeIbHOIO CTAaHIApTa CpenHEero odmiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHH, MPEIBABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHIO, U
TPAaaUIMA POCCHIICKOTO 00pa3zoBaHus. Peanmzamusi mporpaMMbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA U HCEIIPCPLIBHOI'O
o0pa3oBaHUs, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JTUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTU4YeCKOTO aHalu3a» SBIAETCS OJHUM H3 Haunboiee
3HaYUMBIX B MPOTpaMMe CTapIIel MIKOJbI, MOCKOIBKY, C OJIHOM CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YEHMs] BCEX E€CTECTBEHHO-HAay4yHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Yy4Yalluxcs Ha YpPOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH.
B pamkax naHHOro Kypca y4aliuecs OBJIaJIeBal0T YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JIJISl YCIIEHIHOIO
OBJIAJICHUS] 3aKOHAaMH (U3UKH, XUMHH, OWOJIOTUM, TOHUMAHUS OCHOBHBIX TEHACHIIUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IIHU(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJL30BaTh UX B HOBCCI[HCBHOﬁ )X3HU. B TOXKE
BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHYECKU CTPOrMMHU MATEMATUUYCCKHMU KOHCTPYKIUAMU
pa3BUBaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPIKICHUS,
UCIIONIb30BaTh 0000IIeHne W KOHKPETH3aIuio, abcTparupoBaHHE U aHAJOTHIO, (OpPMHUpPYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anrerm 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaJM3a B CTApLIEH IIKOJIE YYalllMecs MOJy4aroT HOBBIM OIBIT PEIICHUs INPUKIAIHBIX 3a1ad,
CaMOCTOSITEIbBHOTO ~ MOCTPOCHHS MaTEMaTUYECKUX MOJENIEeW peajbHbIX CHUTyallud U
WHTEpPIpPETAlMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBIJAIOIIMMUCI MaTEMATHYECKUMH
OTKPBITUAMHU U UX aBTOpPaMHU.

Kypc o0mamaer 3HAYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIIOM, KOTOPBIA peann3yercs
KaK uyepe3 y4eOHBI MaTepuai, CocoOCTBYIONINI (pOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS,
Tak ®W 4epe3 crnenupuky ydeOHOH JAESITEIBHOCTH, TPeOYIoImel CaMOCTOSTEILHOCTH,
AKKYpaTHOCTH, HpOJIO.]'DKPITGJ'IBHOﬁ KOHOCHTpAaIun BHUMAHUA u OTBETCTBCHHOCTH 3a
MOJIYYeHHBIN pe3yibTarT.

B ocHoBe meroamku oOydeHus anrebpe W HadajgaM MaTEeMaTHUYECKOTO aHajan3a JIEXKHT
JeSITeIbHOCTHBIN PUHIUI O0yYEHUSI.

CrtpykTypa Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHaJIM3a» BKIIIOYAET CIEIyIOIINe
COJIepKaTeNbHO-METOANYECKHe JHHUM: «Uucrna u BeUUCIHCHUS», «DyHKIMH U Tpaduxm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana Maremarnueckoro aHaiansa», «MHOKeCTBA U JOTHUKa.
Bce ocHOBHBIE conepikaTelbHO-METOIUYECKUE JTMHUM HU3Y4aroTCs HAa MPOTSKEHUH IBYX JIET
oOydeHus B cTapllel IIKOJie, €CTECTBEHHO JOMOJHSASA APYT Opyra U MOCTENEHHO HAaCHIIAsCh
HOBBIMU TeMaMH U pa3fenaMu. JlaHHBIM Kypc SBISE€TCS HWHTETPAaTUBHBIM, IOCKOJBKY
oOpenuHsIET B cebe CoJep)KaHUE HECKOJBKUX MAaTeMaTH4YeCKUuX JUCHUIUIMH: anredpa,
TPUTOHOMETPUS, MATEMATUUECKUN aHAIU3, TEOPHsI MHOKECTB U Jp. [1o Mepe Toro kak yuamniuecs



OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMaTHMYeCKHUM ammapaToM, y HHUX TOCJIeI0BaTeIbHO
dbopMUpYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENb PEaTbHOM
CUTyallud, NMPUMCHITh 3HAHUs, MOJIYYeHHBIE B Kypce «AunreOpa W Hayalla MaTeMaTHYECKOTO
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYECKOM 3ajqadd, a
3aTeM MHTEPIIPETUPOBATh MOJYYCHHBIN PE3YIITAT.

CogaepxxarenpHo-MeTOAMUECKass  JuUHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
(dbopMUpOBaHUE HABBIKOB HCIOJIB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO B
OCHOBHOI mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s MCIOJIB30BAaHHE PA3IUYHBIX (HOpPM 3amucu
JNEUCTBUTENIPHOTO YHWCJA, YMEHHE pAIlMOHAIBHO BBIMIOJHATh JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OICHUBATh pe3yiabTar. OOydaromuecs MOJy4aloT HaBBIKH —HPUOTIKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YWCIaMH, 3alMCAaHHBIMH B CTaHIApTHON ¢opme,
UCII0JIb30BaHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUMN.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pPEATU3yeTCSd Ha MPOTSHKEHUH BCEro oOydeHHs B
CTapuieil IIKoJie, IOCKOJIbKY B KaXXJIOM pas3zesieé IMporpaMMmbl IPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOIIUX 3aAa4d. OOy4aromuyecs: OBIaeBal0T Pa3IMYHBIMU METO/IaMHU PEUICHUS LIEIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPABEHCTB M UX CUCTEM. [loydeHHbIe YMEHUS UCIIONB3YIOTCS TIPU MCCIICOBAHUN
(GYHKIMA C TOMOIIBIO MTPOU3BOJHOM, PELICHUU TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAXO0XKJICHHE
HauOOJBIINX U HAUMEHbIIUX 3HaYeHU GyHKiuu. [laHHas comepikarenabHasi TUHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo GopmynaM, HpeodpazoBaHUs
LEJIbIX, PAIllMOHAIBHBIX, HPPAlMOHATBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHM, a TakkKe
BBIPOKEHUM, COIEpXkaIIUX CTeNeHUu U Jyorapudmbl. braromaps u3ydeHHro anreOpandyeckoro
MaTepuaia MPOUCXOIUT JaNbHEeIee pa3BUTHE ATOPUTMHYECKOTO M aOCTPAKTHOTO MBIIILICHUS
yuanmxcs, (GOPMUPYIOTCS HABBIKM ACIYKTUBHBIX PACCYXACHHH, pabOThl C CHMBOJIHHBIMHU
dbopmamu, TpeIcTaBIeHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC€ PAaBEHCTB M HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUSI MPAKTHYECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KakK S13bIKa HAYKH.

CopnepxarenpHo-MeToau4YecKass JTUHUS «DyHKIMU U TpaduKU» TECHO MeperuieTaeTcs ¢
JPYTUMHU JIMHUSIMU Kypca, TOCKOJbKY B KaKOM-TO CMBICIE 3a/aéT TOCIEI0BATEIHHOCTD
u3ydeHuss Mmarepuana. V3ydueHwe CTENmeHHOH, TMOKa3aTeNbHOW, JiorapudmMuveckol u
TPUTOHOMETPUYECKUX (YHKIUNA, MX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUIMN IS
pelieHus 3aa4 U3 JAPYruX Y4eOHBIX MPEIMETOB M PEANbHON >KM3HH TECHO CBSI3aHO KakK C
MaTEeMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM OosbIoe
BHUMaHHUE ynemnsiercs (GOpMHUPOBAHUIO YMEHHS BBIpaXaTh (OpMyJIaMy 3aBUCHUMOCTH MEXIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMOIY4YCHHbIE (DYHKIHMH, CTPOUTh UX TpaduKH.
Marepuan 3TOil coAep)KaTeIbHOM JIMHUM HalElIeH Ha pPa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopwme:
aHAJTMTUYECKOM, Trpaduyeckoii W clIoBeCHOHW. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W  KOHKPETH3allWH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenbHas nuHusa «Hadama maTeMaTHyecKoro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAAHBIX 33/a4, JOCTYIHbBIX 00yJaromuMes, y
KOTOPBIX TMOSIBISETCS BO3MOKHOCTH UCCIIEIOBATh U CTPOUTH Ipaduku (YHKIUH, OIPEACTATh UX
HauOOJbIIIMEe U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM M YCKOpPEHHs IMpoleccoB. JlaHHas conep)KaTellbHas JIMHUAS OTKPBIBAE€T HOBBIE



BO3MO)XKHOCTH ITOCTPOCHMsSI MAaTEMAaTHYECKHX MOJCIEH pPEAlbHBIX CHUTyalluid, HaXO)KICHUS
HAaWIy4llero penieHus B NPUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTU4YECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMabHO-JIOTHYECKOI0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMHUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MAaTeMaTHKU B HaykKe, TeXHHKEe M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIIAIOIMXCS] pe3yJbTaTaxX, IOJYyYEHHBIX B XOJE€ pa3BUTHUA MaTEMAaTUKU KaK HayKd, U HX
aBTOpax.

CopnepxaTenbHO-METOANYECKAs JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te€OpEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJIBHOW MaTEeMAaTHKU W TPEIaraoT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE paszeibl MaTeMAaTUKUM U €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloatomy BaXxHO n1aTh BO3MOXHOCTb HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOM MaTeMAaTHKM M HCIOJb30BAaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa u Havajga MaTeMaTUYECKOrO aHaJIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJieNiell pealibHbIX CUTYalluH, UCCIIEOBAaHUS 3TUX MOJIENIEN C IMOMOIIbIO anmnapaTa ainreopsl U
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAluu IOJy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHbl B KaXIbli M3 pa3fesioB IPOrpaMMbl, MOCKOJIbKY BECh MaTepuan Kypca LIMPOKO
VCIIOJIB3YETCS U1 pEeLICHUs IPUKIAIHBIX 3a1ad. [Ipu peniennn peanbHbIX IPAKTUYECKUX 3a1a4
yyaliydecss — pa3BUBAalOT  HAOJNIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCHOJIb30BaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpoOIeMy.
JestenbHOCTh MO (POPMHPOBAHHIO HABBIKOB DELICHUS TNPUKIAJAHBIX 3aady OpraHu3yercs B
npoliecce U3y4eHus BceX TeM Kypca «AnreOpa 1 Hauala MaTeMaTHYECKOTO aHAIIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM TutaHe Ha WM3ydeHHE Kypca anreOpbl M Hauald MaTeMaTHYecKoro aHalu3a Ha
0a30BOM YypoBHE OTBOAMTCA 2 yaca B Henmenro B 10 kimacce u 3 yaca B Hexemo B 11 kmacce,
BCETo 3a JiBa roja o0ydenus: — 170 yacos.

COAEPXAHHUE YYEBHOI'O KYPCA
10 KITACC

Yucia v BbIYUCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omepanud ¢ palUMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHMCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLIEHTOB MJsl pPELICHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIIEN 3HAHUN U PEAIbHON KU3HH.

JetictButenpHble uyncia. PamwoHanmbHbIE W WppalMOHAIBHBIE 4Yucia. ApudmMerndeckue
olepanuu ¢ JAeHCTBUTEIbHBIMHU yuciamMu. [IprOakEéHHbIe BBIYMCICHUS, TIPAaBUIa OKPYTJIICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenens ¢ menbiM mokasareneM. CtangapTHas ¢opMa 3alucu JICHCTBUTEIHLHOTO YHCIIA.
Hcnonp3oBanne mnonaxonsmed (opmbl 3amucu  JEHCTBUTENBHBIX 4YHMCENT s pelieHus
IIPAaKTUYECKUX 3a/1a4 U IPEICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmeTndecKkumMu
KOPHSIMU HAaTypaJIbHOM CTEIEHHU.

CuHyc, KOCUHYC ¥ TaHI€HC YHCIIOBOTO aprymMeHTa. ApKCHHYC, ApKKOCHUHYC, apKTaHI'€HC
YH1CJIOBOIO apryMEHTA.



YpaBHeHNsI M HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TPE0OPA30BAHMUS.

IIpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
bopMyIIBI.

VYpaBHeHHE, KOpPeHb ypaBHeHMs. HepaBeHCTBO, pelleHne HepaBeHCTBa. Merton
MHTEPBAJIOB.

Pemenue nensix u ApoOHO-PAIMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Penienne nppannoHaabHBIX ypaBHEHUN U HEPABEHCTB.

Penienyre TpUroHOMETPUUYECKUX YPABHEHUM.

[IpuMmeHeHrEe ypaBHEHMM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKHMX 3a/ad UM 3aJ1ad U3
Pa3IMYHBIX 00JIACTe HAYKU U peabHON KU3HH.

DOyHKIMH U rpauKu

OyHk1us, crocoos! 3ananus dynkiun. ['paduk pynkunu. Bzaumuo o6patHbie PyHKINU.

Ob6nacTp ompeneneHus © MHOXeCTBO 3HaueHui ¢pyHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (DYHKIIUU.

CrenenHas (QyHKIMS C HaTypaJbHbIM M LI€JbIM Ioka3areneMm. EE€ cBoiicTBa U rpaduk.
CaoticTBa u rpaduK KOpHs N-0i CTEHEHH.

TpuronomeTpuyeckass OKpPY)KHOCTb, OIpPEJEICHUE TPUTOHOMETPUUYECKUX (QYHKUIMN
YHCIJIOBOT'O apryMeHTa.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCIENOBAaTEIbHOCTEH. MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

Apudpmernueckass U reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUECKOW MPOrpecCUi.
dopmyna CIOXKHBIX IMPOLEHTOB. Mcnonap3oBaHue NMpOrpeccuu A pEIIeHUs peaybHbIX 3ahad
MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoecTBO, onepanuu HaJ MHoxecTBamu. [luarpammsel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO almapara Jjsl ONMMCAHMs peajbHBIX MPOLIECCOB M SBIEHUH, IpU
peLIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX NPEIMETOB.

Omnpenenenue, Teopema, Ciae/ICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanbnble u nensie yucna. [IpuzHaku e1MMOCTH HEIbIX YHCElL.

Crenens ¢ palMOHaIbHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm yucna. JlecaTuyHble 1 HaTypaibHbIE JOrapu(MBI.

YpaBHeHHUsI M HEpaBEHCTBA

[TpeoOpazoBaHue BhIpAKEHH, COIEPIKAITNX JOTapr(MBEI.

[TpeoOpa3zoBaHre BBIpaKEHHH, COIEPIKALUX CTENIEHH C PAIllHOHATHHBIM MTOKa3aTeNIeM.

[Tpumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazarenbHbIe YpaBHEHHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Cucrtembl TUHEWHBIX ypaBHEHUU. PellleHue NpUKIATHBIX 3a/Ja4 C MOMOIIBIO CHUCTEMBbI
JIMHEWHBIX YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI M HEPABEHCTB.



[IpuMeHeHNE ypaBHEHUM, CHCTEM M HEPABCHCTB K PEIICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DyHKUUH U rPpadpuKu

Oynkuus. Ilepuonnmyeckue  GyHkumu. I[IpomMexyTkM  MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

[Toka3zarenbHas u orapupmuyeckas GyHKIHUU, X CBONCTBA U TPaQUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 peIIeHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHAJIHM3a

HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /JIs pEIlIeHUs] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuyeckuii 1 GU3NIECKUN CMBICIT TIPOU3BOTHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIUH. DOpMyIsbl HAXO0XKIEHUS MPOU3BOJHONW CYMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIMH.

[TprMeHeHHe MPOU3BOAHOM K HCCeA0BaHUIO (YHKIIMNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUsT (DYHKIIMU Ha OTPE3KE.

[IpumeHeHre NPOU3BOAHOM Al HAXOXKACHMUS HAWIYYIIEr0 PEUIeHHs B IPHUKIaJHBIX
3ajiauax, AJs ONpeeseHusl CKOpOCTH Ipoliecca, 3aJaHHOTO (popMyIIoi niau rpaukom.

[TepBooOpaznas. Tabnuia mepBooOPa3HBIX.

WuTerpan, ero reomMeTpuyeckuid M (U3NYECKUN CMbICH. BbluncieHue HMHTErpanga 1o
dbopmyne Hetorona—JleliOnuna.

IJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yyebHoro mpeamera «MaTemaTtukay JOJDKHO 0OecCredMBaTh JOCTHIKEHHE Ha
YpOBHE CpenHero oomero o0pa3oBaHUs CIEAYIONIMX JTUYHOCTHBIX, METalpeIMETHBIX U
MIPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB:

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE Ppe3yNbTaThl OCBOEHHS MPOrpamMmbl yueOHOro mpenmera «MaTemMaTHKa
XapaKTEPU3YIOTCS:

I'pasicoanckoe eocnumanue:

c(hOPpMUPOBAHHOCTHIO TPAKIAHCKOW TO3UIMH OOydJarolerocs KaK aKTHBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEAyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aMMOJICHCTBOBATh C COIUAIBLHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSAMH U Ha3HAYCHHUEM.

Ilampuomuueckoe éocnumanue:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaKIAHCKOW MICHTHYHOCTH, YBAKEHUS K MPOILIOMY
M HACTOSILIEMY POCCHUMCKOW MAaTEMATHUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSAM
POCCHUICKHX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJIb30BAHUIO ITUX
JTOCTYDKCHHUH B APYTUX HAyKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JlyxoeHo-Hpagcmeenno020 60CRUMAHUA:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THUYECKOTO MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM



JOCTIDKEHUH HAyKH M JIEATENIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaZa B MOCTPOCHUE
YCTOMUYMBOTO OyAYIIEro.

Icmemuueckoe eocnumanue:

ACTETUYECKUM  OTHOIIEHHEM K  MHpPY, BKJIIOYas OCTETUKY  MAaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aj]ay, pEIICHUH, pacCYKICHHI, BOCHPUUMYHBOCTHIO K
MAaTCMAaTUYCCKUM aCIICKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

QDu3zuueckoe gocnumanue:

c(OPMHUPOBAHHOCTHIO YMCHHUS MPHUMEHSATh MaTEMaTHYeCKHEe 3HAHUS B HWHTEpecax
3I0POBOTO W 0e30MacHOro oOpas3a KH3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXa, PEryisipHas (usmueckas
aKTI/IBHOCTL); (1)I/I3I/I‘-IGCKOI‘O COBCPUICHCTBOBAHUA, IIPU 3aHATUAX CHOpTI/IBHO-O3I[OpOBI/ITeJIBHOI\/JI
JeSITeIIbHOCTBIO.

Tpyooeoe socnumanue:

TOTOBHOCTBIO K TPydy, OCO3HAHHUCM LHECHHOCTH TPYIIOJ'IIO6I/IH; HHTCPCCOM K pa3JInYHBIM
chepam pohecCHOHATTLHOW ACSITELHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ TPUIIOKECHUSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccuu U pean30BbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO H
CaMOO6pa30BaHI/IIO Ha MPOTAIKCHUU Bcel JKM3HU; TOTOBHOCTBIO K AKTHBHOMY Y4YaCTUIO B
PCIICHUHU ITPAKTUYCCKUX 3a1a4 MaTeMaTHYECKOU HaIpaBJICHHOCTHU.

DKonozuueckoe ocnumanue:

C(OPMHUPOBAHHOCTHIO DKOJOTHYECKOW KYJIbTYPhI, MOHUMAHHEM BIIUSHUS COIMATIBHO-
HYKOHOMHYECKUX TPOIECCOB HAa COCTOSIHME NPUPOJHOM M COIMAIBHON Cpelbl, OCO3HAHWEM
MIO0ATBHOTO — XapakTepa  JKOJOTHYECKHX  MpoOJieM; OpUEHTAled Ha  NPUMCHCHUE
MaTeMaTUYeCKUX 3HAHUN IS peleHHs 3a7ad B 00JIacTH OKPYXKAIOUIeH Cpelbl, MIaHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXHBIX MOCIEICTBUHN ISl OKPY>KAIOIIEH CPEIbI.

Ilennocmu nayunozo nosnanus:

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHHUMaHUEM MAaTeMaTUYeCKOW HayKH Kak cdepbl
YeNOBEUYeCKON JesTebHOCTH, ITAlOB €€ Pa3BUTUS W 3HAYUMOCTH Ui Pa3BUTHS LUBUIU3AINY;
OBJIAACHUEM SI3BIKOM MAaTEMaTHUKU H MaTeMaTUUECKOU Ky.]'[BTypOfI KakKk CpCACTBOM IIO3HAHHUA
MHUpPa; TOTOBHOCTBIO OCYIIECTBISATH IPOCKTHYID H  HUCCIICJOBATEILCKYIO JIEATEIHHOCTh
WHAWBUAYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MerTanpeaMeTHBIE pe3yIbTaThl OCBOSHUS IPOrPaMMBbI YI€OHOTO MpeaMeTa «MareMaTukay
XapaKTePU3YIOTCS  OBJQJICHUEM  YHUBEPCAIBHBIMH  HO3ZHAGAMENbHbIMU  OeliCeUusimi,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — De2YIAMUGHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YUarowmuxcs (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIWe20 MUupa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuetl).

ba3zoevie nozuueckue oeiicmeusn:

® BBIBIATh M XapaKTePU30BaTh CYIIECTBEHHBIC NPHU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHWH MEXIy TMOHATHAMHU; (HOPMYITUPOBATh OMpPEICIICHHS] TIOHSTHIA,
yCTaHABJIMBATh CYNIECTBCHHBIM NMPHU3HAK KiacCH(UKAIMK, OCHOBAHUS IS O0OOIIECHUS U
CpaBHEHWSI, KPUTEPHH ITPOBOIUMOTO aHAIN3a;



® BOCIPUHHMMATH, (OpPMYIHpPOBaTH U MPEOOpPa3OBBIBATH CYXKACHUS: YTBEpAMTEIbHbIE U
OTpHULATENIbHBIC, EANHUYHBIC, YACTHBIEC M OOIINE; YCIOBHBIE;

® BBUIBIATH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W NPOTUBOpEYHs B (akTax,
JAHHBIX, HAONIONCHMSAX W YTBEPXKICHHAX; TpeylaraTb KPUTEPUH [UIS  BBIIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JlenaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3AKIIOYCHNUH 10 aHAJIOTHH;

® TIPOBOJAUTH CAMOCTOSITEIBHO J0KA3aTEIbCTBA MATEMAaTHUCCKUX YTBEPKICHUHN (TIPSIMBIE U OT
IPOTHBHOTO), BBICTPaMBATh APTYMEHTAIMIO, NPUBOAUTH MHPUMEPHI U KOHTPIPUMEDHI;
00O0CHOBBIBAaTh COOCTBEHHBIE CYX/ICHHS U BBHIBOIBI;

e BbIOMpATH CrI0CO0 perieHus y4eOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMpATh HaNOOJIEE MOIXOMAIINI ¢ YIETOM CaMOCTOSATENLHO BBIICICHHBIX KPUTEPHEB).

Bazoevie uccnedosamensvckue oeiicmeus:

®  JICIIOJIB30BaTh BOIMPOCH KaK MCCIEIOBATEIbCKHI MHCTPYMEHT IMO3HAHUS; (HOPMYINPOBATH
BOIIPOCHI, (pUKCUpyIOLIHEe MPOTUBOpEUYNe, MpoliIeMy, yCTaHAaBIMBAaTh MCKOMOE M JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® TIPOBOAUTH CAMOCTOSATENIFHO  CIUIAHUPOBAHHBIH  AKCIEPHMEHT, HCCIEIOBAHUE 10
YCTAHOBJIICHHIO 0COOEHHOCTEH MaTeMaTHYECKOTO 00bEKTa, SBJICHHUS, MTPOIECcCa, BBISIBICHUIO
3aBUCHMOCTEH MEK1y 00BEKTaMU, SIBICHUSIMH, IIPOIIECCAMU;

®  CaMOCTOATENBHO (POpPMYIHMPOBaTH OOOOIEHHUS W BBIBOJBI MO Pe3yjbTaTaM IPOBEAEHHOTO
HaOJNIOJCHUS, HCCIICNOBAHUS, OLICHHBATh JIOCTOBEPHOCTh IIOJIyYEHHBIX pE3YJbTaToB,
BBIBOZIOB M 00OOIIEHNI;

® [IPOrHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLECCA, a TAKXKE BBIJBUTaTh MPEIMNOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Paboma c ungpopmanueii:

® BBUIBJIATH JeQUUUTH MH(OPMAIMH, JAaHHBIX, HEOOXOAUMBIX I OTBETAa HA BOMPOC M IS
pelIeHs 3a/1a9u;

e BbIOMpaTh MHQOPMAIMIO U3  HMCTOYHUKOB  DPA3IUYHBIX THUIOB, AaHAJIM3HPOBATH,
CHCTEMAaTH3MpPOBATh M HMHTEPIPETHPOBATh WH(GOPMAIMIO DPA3TUYHBIX BUIOB H (HOpPM
IpEeCTaBICHHUS;

® CTPYKTYpPHPOBATh HH(OPMAIIHIO, TIPEICTABIATH €€ B Pa3IUYHBIX (popMax, HIUTFOCTPUPOBATH
rpaduvecKku;

® OIICHWBaTh HAAEKHOCTh HWHPOPMAIMH IO  CAMOCTOSTETBHO  C(HOpMyTUPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OeliCMEUsl, 00ecneuusarom coopmupo8aHHoCmsy

COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.

Oobwenue:

® BOCIPUHUMATH W (HOPMYIHPOBATH CYXICHHS B COOTBETCTBHH C YCIOBUSMH W IEISIMH
00IIeHus; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IMUChbMEHHBIX
TEKCTaX, JaBaTh MOSICHEHHsS MO XOJYy pELIeHHs 3a/laud, KOMMEHTHUPOBATh IOJy4YEeHHBIN
pe3yJbTar;

e B Xoie OOCYXJIEHHUS 3a/aBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEeMbl, MPOOJIEMBI,
pernraemMoi 3ajadd, BBICKA3bIBAaTh HJICH, HAICJICHHBIE HA IOWCK PEIICHHUS; COMOCTAaBIIATH
CBOM CYXIICHHS C CYKACHHSIMH IPYIHX YYaCTHHKOB JHayora, oOHapyXXHWBaTh pasziandue U
CXO/ICTBO IO3UIIMIA; B KOPPEKTHOM hopme popMynupoBaTh pa3HOTIACHS, CBOM BO3PaXKEHHUS;



® TMPEACTaBIATh pPE3YyIbTATHl PEIICHHs 3a/Ja4yd, SKCIIEPUMEHTA, HCCICIOBAHUS, IPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (GopMaT BBICTYIUIGHHS € YYETOM 3a/ay MpE3eHTAluu U
O0COOEHHOCTEN ayAUTOPHH.

Compyonuuecmeo:

® [IOHUMAaTh W HCIIOJI30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHIYaTbHOW PAaOOTHI MpH
pemieHHH y4eOHBIX 3aj7ay; MPUHUMATH IeJIb COBMECTHOH JEeATEeNbHOCTH, IJIAHUPOBATH
OpraHM3aIMl0 COBMECTHOW paboOThl, pachpenenarh BHAbI padoT, J10roOBapUBaThCH,
o0cyxaTh Mpoliecc U pe3yiabTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

® y4yacTBOBaTh B TPYIIOBBIX (opmax paboThl (0OCYXACHHUS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbI» U HHbBIE); BBIMOJIHATH CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOU JIEUCTBUS C
JPYTUMH 4IEHAMH KOMaH/bI; OIEHHBATh KAa4eCTBO CBOETO BKJIAAa B OOLIMI MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.
3) Vuusepcanvnoie pecynamuenuvle oeticmaus, 06ecneuusaronm Gopmuposanue CMviClo8blx
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.
Camoopzanuzayusa:
COCTABIIAATH IUJIAH, aJTOPUTM pPEIICHHs 3aJadd, BHIOUPATh CIOCOO pEHIeHUs C y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.
Camoxonmpono:
® BIIJICTh HABBIKAMU MMO3HABATENBHON pedIeKCUM KaK OCO3HAHMSI COBEPIIIAEMbIX JACUCTBUN U
MBICIIUTENIBHBIX ~TIPOLIECCOB, WX pe3yJbTaTOB; BIAAETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOIIECCca U pe3yabTaTa PEIICHNs MAaTeMaTHIECKOW 3a/1auu;

® MpeABHACTH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPH PEIICHHH 3a/1a4¥, BHOCHTH
KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, JAaHHBIX, HalJIEHHBIX
OIINOOK, BBISIBIEHHBIX TPYTHOCTEH;

® OIEHUBATh COOTBETCTBHE PE3yabTaTa LEIH U YCIOBUSAM, OOBACHATH MPUYUHBI JOCTUKCHHUS
WIH HEAOCTH)KEHUS Pe3ylbTaTOB JIEATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh OIICHKY
IpUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIBTATHI
OcBoenne yueOHOTO Kypca «Anredpa W Hayala MaTeMaTHUYECKOTO aHajin3a» Ha YpPOBHE
cpemHero oOmiero oOpa3oBaHUs JOHKHO O0ECIEYNBATh TOCTHKEHUE CICAYIOMNUX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTAaTOB:

10 KIIACC

Yuciaa 1 BLIYHCTIECHUS

OnepupoBaTh MOHATHSIMH: paIlMOHATBHOE M JEHCTBUTENHLHOE YHCIIO, OOBIKHOBEHHAS U
JEeCSATHYHAs APOOb, MPOIIEHTHI.

BeimonasaTe  apudMeTHYecKue Omneparuud ¢ PalHOHATBHBIMH W JACHCTBUTEIHLHBIMHU
YHUCIIaMU.

Boimonuate mpuOAMKEHHBIE BBIYMCICHUS, HWCIONB3YS TpaBuUia OKPYIJEHUS, JeaTh
MPUKUIKY U OLEHKY pE3yJIbTaTa BIYMCICHUM.

OnepupoBaTh MOHITUSIMH: CTETICHb C LIEJBIM MOKa3aTeNieM; cTaHAapTHas GopMma 3amucu
JIEHCTBUTEIILHOTO YWCJIa, KOPEHb HATypaJlbHOM CTEINEHU; MCIOJIb30BaTh MOAXOMSAIIYI0 (OpMYy
3alMCH IEUCTBUTEIBbHBIX YUCEN AJIsI PEIICHUS TPAKTUYECKUX 3a]1a4 U MPEACTABICHHS JaHHBIX.

OnepupoBaTh TMOHATUSMU: CHUHYC, KOCHHYC W TaHT€HC THPOU3BOJBHOIO  YIJIA;
UCIIOJIL30BAaTh 3aMMCh IPOU3BOIBHOTO yIJIa Yepe3 0OpaTHbIC TPUTOHOMETPUUYECKUE () YHKITUH.



YpaBHeHNsI M HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JI0€, PALlMOHAIBHOE,
UPpaLMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX — BBID@KEHHMM W pemiarh
TPUTOHOMETPUUYECKHE YPABHEHHUS.

BrimonHaTe nmpeoOpazoBaHus IENBbIX, PAMOHAIBHBIX U MPPALMOHANBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEbIX, PALIMOHAIBHBIX U HPPALMOHAIILHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHMsI U HEPAaBEHCTBA Ul PELICHUS MaTeMaTUYECKUX 3a/ad U 3a7ad U3
pasInYHbIX 00J1acTe HAYKU U pealbHON )KHU3HH.

MogenupoBaTh peaibHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHUS,
YPaBHEHHs, HEPABEHCTBA 110 YCIOBUIO 3aJadM, HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIMH U rpauKu

OnepupoBath MOHATUSAMU: QYHKIHUS, CIIOCOOBI 3a1aHust (QYHKIIUH, O0JIACTh OMPECIICHUS
¥ MHO>KECTBO 3Ha4eHUH (PYHKIUH, rpaduK QyHKINU, B3AUMHO 0OpaTHBIE (DYHKITHH.

OnepupoBaTb MOHATUSAMHM: YETHOCTb W HEYETHOCTh (YHKUMH, HyIUW (YHKLHUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMHA U1 PEIICHUsT yPaBHEHUH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (DYHKIHMH, KBAaJpaTHUYHOW (DYHKIIMH, CTETICHHOMH
(YHKLNU C LEbIM [T0Ka3aTeIeM.

Hcnonb3oBare rpaduku GYHKUMN U UCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
pelIeHny 3a/ad U3 APYTrux y4eOHBbIX NMPEAMETOB U PEaJbHOM KU3HU; BBIpaXKaTh (opMyliaMu
3aBUCHUMOCTHU MEX]ly BETMYMHAMH.

Hauyana maTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbLHOCTb, apU(MeTHUecKass U TeOMeTpHuecKas
IPOrPECCUH.

OrniepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIAsl T€OMETPUYECKasi MPOTrpeccus, CyMMa
0eCKOHEUHO yOBIBaOIIEi T€OMETPUUECKOI MPOrpeCcCHH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN M MPOTPECCHMl AJisl peleHUsl peaybHbIX
3a/1a4 MPUKJIAJHOTO XapakTepa.

MmuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONlEpaIlMK HaJl MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjsl ONMUCaHUs pealIbHbIX MPOIECCOB
U SIBJICHU, IPU PEILIeHUH 3a7a4 U3 JPYTUX y4eOHbIX MPEeIMETOB.

OnepupoBaTh NOHATUAMU: ONPEAEIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yuciaa 1 BLIYHCTIECHUS

OnepupoBaTh TOHATHSAMU: HATypajdbHOE, 1EJI0€ YHCIIO; MCIOJIb30BaTh MPU3HAKU
JIETTMMOCTH LIENBIX YUCE, PA3JI0KEHUE YUCIIA HA ITPOCTHIE MHOXKUTEIM JUISl PEIIEHUS 3a1a4.

OrnepupoBaTh NOHITHEM: CTETIEHb C PallUOHATIBHBIM ITOKA3aTEJIEM.

OniepupoBaTh NOHATHAMU: JorapudM YUCIIa, JECATUIHBIC U HATYPATbHBIC JIOTApU(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA



[IpuMeHATh CBOWMCTBAa CTENEHHM JUIA TNPEOOpa3OBaHUS BBIPAXKEHUN; OINEPUPOBATH
HNOHATUSIMM:  TI0KA3aTEJIbHOE YPAaBHEHME U  HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIbI
[I0KAa3aTeNIbHbIX YPAaBHEHUN U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs BBIPAKEHHWM, COAEpXKALIMX JOrapu(Mbl; ONEPUPOBATH
HOHATUAMM: JIOTrapu(MHUUECKOE YpPAaBHEHHUE U HEPABEHCTBO; pELIaTb OCHOBHBIC THIIbI
JOrapu(pMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts penienust npocTednx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHEHHBIX YPAaBHEHUHN U €€ PELICHHE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPABHEHUH JJI PEIIEHUS IPAKTUYECKUX 3a/1a4.

Haxonuts pemieHus npocTemmmx CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CUTYallUM Ha s3blKe anreOpbl, COCTaBIATH BBIPAKEHUS,
YPaBHEHHs, HEPAaBEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEJ0BATh IIOCTPOEHHBIE MOJCIH C
MCII0JIb30BaHUEM arlrapaTa ajareopsbl.

DyHKIUH U IpadUKH

OnepupoBaTb MOHATUSAMM: IepUOANYEcKas (QYHKLIUSA, NPOMEKYTKH MOHOTOHHOCTH
(GyHKLUHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAaUMEHblIee 3HAa4eHUs (YHKLIHUU Ha
IPOMEKYTKE; UCTIONB30BATh MX JJISl HCCIEOBAHUS (QYHKIIUH, 3aJaHHOH rpa)ukoMm.

OnepupoBaTb  NOHATUSIMM:  IpadUKH  [OKA3aTeNbHOM,  JOrapu@MHUuUecKod  u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUIsl PEILICHUs] yPAaBHEHUIN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKU JMHEHHBIX YpaBHEHUH H
MCIIOJIb30BATh UX JUISl PEILIEHUs] CUCTEMBbI JINHEWHBIX YpaBHEHUI.

Hcnonb3oBate Tpapuku (QyHKIUN A7 HCCIEIOBAHUS MHPOIECCOB M 3aBHCUMOCTEH M3
JPYTUX y4eOHbIX AUCHUILIUH.

Hayana maTremMaTH4uecKoro aHajaimsa

OnepupoBaTb  MOHATHSIMHM:  HENpepbiBHAsA  (QYHKOUS;  NPOM3BOAHAS  (DYHKLUU;
UCIOJIb30BaTh T€OMETPUYECKUN U (U3UUECKUI CMBICI POU3BOJHOM JUIsl peLIeHUs 3a1au.

HaxonuTh mpou3BOJIHBIE 3J1E€MEHTAPHBIX (YHKUMH, BBIUUCIATH MPOU3BOJIHBIE CYMMBI,
MPOU3BEIECHNUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTh MPOU3BOJHYIO JUISL HUCClIeNoBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILEro PEIIeHUs B IPUKIAIHBIX, B
TOM YHCJIE COI[UABbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUUECKUH U
¢u3uUecKuii CMbICT HHTErpaa.

Haxoaute mepBooOpa3Hble 3JI€eMEHTAPHBIX (PYHKIUI; BBIYUCIATH MHTErpal Mo (opmyre
Herorona—Jleiioumniia.

Pemarp npukiagHble 3a1a4u, B TOM YKCJIE COLMAIbHO-3KOHOMHMYECKOTO U (PU3UYECKOrO

XapakTepa, CpeaACTBaMHU MaTeMaTHYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunuyectBo 4yacos
Ne HaumeHoBaHue pa3aesioB U TeM DJIeKTpOHHbIe (LM (POBbIE)
n/n MPOrpamMmbl Bcero Konrponesrie | lpakTHaeckne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHokecTBa palMOHAJIBHBIX U https://lib.myschool.edu.ru/market?
1 JNIEWCTBUTENILHBIX uncel. PalmonansHeIe 14 1
YpaBHEHHUS U HEPABEHCTBA
2 @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6 https://lib.myschool.edu.ru/market?
MoKa3aresiem
3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1 https://lib.myschool.edu.ru/market?
WppannonaibHble ypaBHEHUS U HEPABEHCTBA
Dopmysl https://lib.myschool.edu.ru/market?
4 TPUTOHOMETPUH. T pUroHOMETpHUUECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH ¥ IPOTPECCUU 5 https://lib.myschool.edu.ru/market?
6 HOBTOPGHI/IC, 00001IIeHHE, CUCTEMATH3AIS 3 1 https://lib.myschool.edu.ru/market?
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME
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11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne o/m HpOrpAMMEI Beero Konrpoabubie  IIpakTuyeckue 06pazoBaTebHbIE PeCypehl
padoTshI padoTshI

CreneHsp ¢ pallMOHaJIbHBIM IIOKA3aTENEM. https://lib.myschool.edu.ru/market?
1 [TokazarenpHas ¢pyHkuus. [lokazarensHbie 12 1

ypaBHEHHsI 1 HEPAaBEHCTBA

Jlorapudmuueckas QyHKIUS. https://lib.myschool.edu.ru/market?
2 Jlorapudmuueckue ypaBHEHUS U 12

HEpaBEHCTBA

Tpuronomerpuueckue GyHKIMH U UX https://lib.myschool.edu.ru/market?
3 rpaduku. TpuroHomeTprudecKue 9 1

HEpaBEHCTBA
4 [IpousBonHas. [IpuMenenue npon3BoaHON 24 1 https://lib.myschool.edu.ru/market?
5 WHTerpan u ero npuMeHeHus 9 https://lib.myschool.edu.ru/market?
6 Cucremsl ypaBHEHUN 12 1 https://lib.myschool.edu.ru/market?
7 HarypanbHble u niensle yucna 6 https://lib.myschool.edu.ru/market?
8 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 18 2 https://lib.myschool.edu.ru/market?

3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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