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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTEeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JMYHOCTHOIO M IIO3HABATEJIIBHOTO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, TTOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJbHYIO0 0a3y sl HM3y4EeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C ApPYyrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTpAaKTHOE MBIIUICHHE Yy4allluXcsd Ha YpPOBHE,
HE00XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIaJIeBalOT YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHKEHHS B MaTEeMaTHIECKOH (hopme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUISl YCIIELUIHOTO
OBJIQJICHUSI 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUH
HKOHOMHKH U OOIIECTBEHHOH JKWU3HH, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(POBBIX
¥ KOMITBPIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJIIb30BaTh UX B IOBCETHEBHOM XM3HH. B Toke
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IeHNe M KOHKpETH3alhio, abCcTparupoBaHWE U aHAJOrHIo, (OpMHUpYET
KpPEaTUBHOE M KPUTHUECKOE MBIIUICHHE. B X0/1e n3ydeHus: anreOpsl U Hadall MaTEMaTHIeCKOTro
aHau3a B CTaplIeil LIKOJe ydaliuecs MOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITENILHOTO ~ TIOCTPOCHUST ~MaTeMaTH4YeCKHMX MOJeJed pealbHbIX CHTyalud H
UHTEPIpPETAlMK  TIOYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPUpPOJE, HayKe M B HCKYCCTBE, C BBIJAIOIIMMHUCS MaTEMaTHYCCKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHHMTATENBHBIM MOTEHIIMAIOM, KOTOPBIH peamn3yercs
KaK yepe3 ydyeOHbI MaTepuai, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
TaKk ®W depe3 crnenupuKy ydeOHON ACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIbHOM KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MOJyYEeHHBINH pe3ynbTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO aHAM3a JICKUT
JeSITeTbHOCTHBIN MMPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHAJIM3ay» BKIIIOYAET CIIeTyIOIne
coJiepKaTeNbHO-MeToquUecKue JUHUK: «YUucna u BbruucieHus», «DyHKIMH U rpaduKmny,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTn4yeckoro aHanausa», «MHOKECTBA U JOTHKay.
Bce ocHOBHBIE CcOAEp)KaTEIbHO-METOJUUECKUE JHMHUU M3Y4aloTCs HAa NPOTSKEHUM JABYX JIET
o0y4yeHHs B cTapuiei IIKoJe, eCTECTBEHHO MOMOJHSS JIpYr Apyra M IOCTENEHHO HaCHIAsCh
HOBBIMM TeMaMHU M pa3aenamu. JlaHHBIH Kypc SBJS€TCS HMHTETPATHBHBIM, MOCKOJIBKY
o0bemMHAET B cebe coaepkaHWE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: anredpa,



TPUTOHOMETPHS, MATEMAaTUYECKUN aHAIIN3, TEOPUS MHOXKECTB U Ap. [Io Mepe Toro kak yyammecs
OBJIAJICBAIOT BCE Oojiee IMUPOKUM MATEMATHUECKHM aliapaToM, Yy HUX TOCIEI0BaTEIbHO
dbopMUpYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENbh PEaTbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJK3ay, IS PELIEHUS CaMOCTOSTENbHO C(HOPMYITMPOBAHHOM MaTeMaTHYEeCKOW 3aladu, a
3aTeM MHTEPIPETUPOBATH MOJYUCHHBIA PE3YIIbTAT.

CognepxxarenpHo-MeTOnMuecKass  JuHUS  «Yucna W BBIYMCIICHHUS)» — 3aBEplIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAayaTO B
OCHOBHOI1 mikoinie. B crapmieil mkone ocoboe BHUMaHue yzAensercs (pOpMUPOBAHUIO MPOUHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JNEUCTBUTENIPHOTO 4YHUCJa, YMEHHE pAIMOHAJILHO BBIMOJHATH JACHCTBUS C HHUMH, JelaTh
OPUKUAKY, OIEHUBaTh pe3ynabTar. OOydaromuyecs MOJy4aloT HaBBIKM MPHOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCAaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHMS YUCIIOBBIX BHIPAKCHUI.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» PEANU3YyeTCAd Ha MPOTSHKEHUU BCEro oOydeHHs B
CTaplled WIKOJe, MOCKOJbKY B KaXJOM pasleie MNporpaMMbl MPEIyCMOTPEHO peLIEeHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaJeBalOT Pa3IMYHBIMU METOIaMHU PEUICHHS LIEIbIX,
paIMOHATILHBIX, UPPAITMOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
ypaBHEHUM, HEPABEHCTB M UX CUCTEM. [loJydeHHbIE YMEHHS UCTOIB3YIOTCS MPU UCCIICI0BAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbITUX 3HaYeHui GyHKIuu. [lanHas comepikarenabHas TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUH BBINOJHATH pacu€Tsl Mo (opmynaMm, npeodpazoBaHUs
LEJIBbIX, PAIllMOHAIBHBIX, HPPAlMOHATIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKkKe
BBIpQXEHHH, COJEpKAIIMX cTeneHu W jorapudmbl. brmaromaps u3yueHUIo anreOpanmueckoro
MaTepuaina MPOUCXOTUT JalbHEWIee pa3BUTHE allTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIILICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TIPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3314, HarJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KakK s3bIKa HAYKH.

ConepkarenbHo-MeToMUecKass TUHUS «DyHKIUU U TpaduKu» TECHO TEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMU Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3a/aéT TOCIEI0BATEIHHOCTD
U3y4YeHUs Marepuana. lV3ydeHwe CTENMeHHOW, TIOoKa3aTelbHOM, JorapuMUYecKod u
TPUTOHOMETPUYECKUX (YHKIUNA, MX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUIMN IS
pEelIeHUsT 3a/lady U3 JPYTruX y4eOHBIX MPEIMETOB W PEAbHOW JKU3HM TECHO CBS3aHO KakK C
MaTEeMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEeM ypaBHEHUW M HepaBeHCTB. [Ipu 3TOoM OombIoe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBATh TMONY4YeHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuan »To coaepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHE YMEHHH W HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKATh 3aBHCHMOCTH MEXAY BeJIMYMHAMH B  pasnuyHor  (opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W KOHKPETU3AaIlWH,
HCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxxarenbHas nuHus «Hadama maTeMaTH4YeCcKOro aHajau3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MAaTEeMaTUYECKUX, TaK M MPUKIATHBIX 33134, JOCTYIMHBIX 00yJarOIIUMCS, Y
KOTOPBIX TMOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Ipadukul (YHKIUH, OTIPEACIATh UX
HauOOJIbIIME U HAaUMEHbBIINE 3HAYEHUS, BBIYUCIATH MJIoMAaa GUryp u oobEMbI Tel, HAXOAUTh



CKOPOCTM M YCKOPEHHs IpoueccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHMSI MaTEMAaTUYECKHUX MOJEIEH peaJbHBIX CHUTyallui, HaXO0KJIEHUs
HAaWIy4llero peuleHus] B NPUKIATHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKMX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTe€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMabHO-JIOTMYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIIMXCSl pPE3yJbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHUA MaTEeMAaTUKU KaK HaykKHh, M HX
aBTOpax.

CopnepxaTenbHO-METONNYECKAs JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
AJIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHbIE IIPEICTABICHNS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH M IMpeIaraloT Hauboyiee yHUBEPCAIbHBIN S3bIK, 00BEINHIIOMINN
BCE paslenbl MaTeMATHUKM U €€ INPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BaXxHO n1aTh BO3MOXHOCTb HIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHbIN SA3bIK COBPEMEHHOW MAaTeMAaTUKHM U HCIHOJb30BAaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hauasa MaTeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoOJIeJIel pealbHbIX CUTYyallUid, UCCIEOBAHMS 3TUX MOJIENEeN ¢ MOMOUIbIO annapara ajareOpsl u
MaTeMaTUYeCKOr0 aHajlu3a M MHTEPHpPETAluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XXIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepual Kypca IIMPOKO
WCIIOJIB3YETCS U1l pELICHUs TPUKIAIHBIX 3a1a4. [Ipy pemennn peanbHbIX MPAKTUYECKUX 3a7ad
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCs, MCHOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH MpPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUS MNPHUKIATHBIX 337ad OpraHuszyeTrcs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM MiiaHe Ha U3y4eHHe Kypca anreOphbl 1 Hayall MaTeMaTHUeCcKOTo aHalln3a Ha 6a30BOM
ypoBHE oTBOJIUTCA 2 Yaca B Henento B 10 kmacce u 3 vaca B Henenmo B 11 kiacce, Bcero 3a jBa
rona ooyuenus — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsa v BbIYUCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoandeckue ApoOu. ApudmMeruyeckue oOmnepaluud C  palUOHAIBHBIMH  YHCIIaMH,
npeoOpa3oBaHusl YHMCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLIEHTOB MJsl pPELICHUs
MIPUKIIAJHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIICH 3HAHUU U PEAIIBHOU KU3HH.

JetictButenbHble uyncia. PanpoHanmbHbIE M WppalMOHAIbHBIE 4Yuciaa. ApudMerndeckue
orepanuu ¢ ACUCTBUTEIbHBIMU YHciaMu. [IpuOnmkE€HHbIE BBIYUCIICHUS, TPaBUIa OKPYTJICHUS,
MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUM.



Crenens ¢ menbiM mokasareneM. CrangapTHas ¢opma 3aluCH JTEUCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue moaxofsmeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PELICHUs
IIPAKTUYECKUX 3aJa4 U IPEICTABICHUS JaHHbIX.

Apudmerndeckuii KopeHb HaTypaJibHOW cTeneHu. JIeHcTBUA ¢  apudMETHYECKUMHU
KOPHSIMU HAaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCUHYC U TaHI'€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOI'O apIyMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxxaecTBa 1 TOXKIAECTBEHHbIE MPeoOpa3oBaHUs.

IIpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUUECKUE
bopmyIbL.

VpaBHeHue, KOpeHb YypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Pemenue uensix u 1poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pewrenne nppaniuoOHaIBHBIX YPaBHEHUN U HEPAaBEHCTB.

Pelenre TpUroHOMETPUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PELICHUI0O MAaTeMaTUYECKHX 3aJad U 3aJad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKU3HH.

DyHKIUHN U IpaGUKH

OyHk1Ms, crocoOsl 3ananus GpyHkuu. ['padux pynkuun. Bzaumuo oOpatHbie GyHKIIHH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (YHKIUU.

CrenenHasi QyHKIUsI ¢ HaTypajJbHBIM U IIENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO ApryMEHTA.

Hayana maTreMaTHyecKoro aHajam3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCTENOBAaTeIbHOCTEH.  MOHOTOHHBIE
MIOCJIE0BATEIBHOCTH.

Apudpmernueckass W reoMeTrpuueckas — mporpeccud. beckoHeuHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUEcKON MpPOTrpecCUu.
@opmyra CIOXKHBIX IMPOLEHTOB. Vcrnonb3oBaHWe MPOTPECCUM ISl PEIICHUS PEAIbHBIX 3a1ay
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoO)kecTBO, onepanuu HaJ MHOxecTBaMu. [[uarpammsl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O armapara Jjsl ONMCAHMs peajbHBIX MPOLIECCOB M SIBIEHUH, IpHU
peLICHUHU 3aJ1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Onpenenenne, Teopema, CIEACTBUE, T0KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYMCICHUSA

Hatypanbnblie u nemnbie uncna. [Ipu3Haku 1eTMMOCTH LETBIX YHUCEN.
Crenens ¢ palMoOHaIbHBIM Moka3areneM. CBOWMCTBA CTETICHH.
Jlorapudwm yucna. JlecaTuaHbIe M HATYpaTbHBIC JIOTAPU(MEL.
YpaBHeHUs1 1 HEPABEHCTBA



[IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINUX JTOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTEIIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PemieHue NpuKiIaaHbIX 3a1ad C MOMOLIbIO CHCTEMBI
JIMHEUHBIX YPAaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMmeHeHrne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKHU3HU.

DOyHKUUH U rPapuKu

Oynkuus. Ilepuonnmueckue  Gynkumu. I[IpomMexyTkM  MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpauKH.

[Toka3zarenbHas u orapupmuueckas GyHKIHUU, X CBOMNCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GyHKUMN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 MCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable pyHKIIMN. METOA HHTEPBAIOB JJIs pEIIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruyueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyIsbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpuMeHeHne MPOU3BOIHON K UCCIIEA0BaHHUIO (DYHKIIUN HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HaMMEHbILEro 3HaAYeHHs] YHKIIMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajaydax, AJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3aJaHHOro (GopMynoil il rpadukoM.

[TepBooOpaznas. Tabnauia nepBooOpas3HbIX.

WuTerpan, ero reomMeTpuyeckuil M (U3NYECKUN CMbICH. BbluncieHue HMHTErpanga 1o
dbopmyne Hetorona—JleniOnua.

IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOTO mpeamera «MaTematukay AOMKHO o0OecreunBaTh JOCTH)KEHHE Ha
YpOBHE CpenHero oomero o0pa3oBaHUsl CIEAYIONIMX JTUYHOCTHBIX, METalpEeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHS IMporpamMmbl ydueOHoro mpeamera «MareMaTHKa
XapaKTePU3YIOTCS:

I'paxxmanckoe BocMTaHUE:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJIICHHH, TPOLEAYp TPa)xTaHCKOTO OOIIecTBa



(BBIOOpBI, ONMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAIbHBIMU HMHCTUTYTaMU B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

[TaTproTHueckoe BOCIUTaHUE:

c(OPMHPOBAHHOCTBIO POCCUHUCKOM Ipa)1IaHCKOW UAEHTUYHOCTH, YBaKEHHS K MPOLLIOMY
U HACTOALIEMY POCCHUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHIKEHUSAM
POCCUHCKHX MAaT€éMaTUKOB M POCCUMCKOM MaTEMAaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JOCTIKEHUH B IPYTrUX HAayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHMEM JIyXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHXKEHUN HayKU U JEATEIBHOCTHIO YUYEHOrO; OCO3HAHUEM JIMYHOIO BKJIAJa B IMOCTPOEHUE
YCTOMUUBOro OYAyIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIHOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, PpacCyXIECHUH; BOCIPUUMUYHUBOCTBIO K
MaTEMaTUYECKUM acCIEKTaM Pa3JInYHbIX BUJ0B UCKYCCTBaA.

du3nyecKkoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI NPUMEHATh MAaTEMaTHYECKHE 3HAHUS B MHTEpecax
310poBOTr0 U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3J0pPOBBIO
(3m0poBo€e mHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, pPeryisipHas (usnueckas
aKTUBHOCTH); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JeSITENIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTHU TPYAOIIOOUS; MHTEPECOM K pa3iIMyHbIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaylieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a1a4 MaTEMAaTUYECKOM HAaIIpaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYpbl, NMOHUMAHHEM BIUSHUS COLHUAIbHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpedbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX  IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7ad B 00JIacTU OKpYXKarouleil cpespl, MIaHUpOBaHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IMOCJIEICTBUMN JJIsl OKPY)KAIOIIEN CPEeJIbI.

[leHHOCTH HAYYHOT'O MMO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOMN MPAKTUKH, TOHHMMaHUEM MaTeMaTH4YeCKON HayKu Kak cgepbl
YeJIOBEYECKON NeATEIIbHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTEMaTHUKU M MaTeMaTU4eCKOW KyJIbTYpOH KaK CpPEACTBOM IO3HAHMS
MHUDPa; TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYHD M  HCCIENOBATEIbCKYI JI€ATENbHOCTh
WHIWBHUAYAJIBHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIBTATHI
MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTo mpeamera «MaremaTuka
XapakTepU3yloTCsd  OBJAJEHHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OelCMBEUIMU,



YHUeEpCaAlbHvlIMU  KOMMYHUKAMUBHbIMU deﬁcmeu}mu, YHUBEPCATbHBIMU  pecyISIMUBHbIMU

OelcmeusIMuU.

1) Vuusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00VUaArOWUXcs (0C8OeHUEe MemOo008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UYECKUX, UCCTIe008AMeNbCKUX Onepayutll, ymeHull pabomams ¢ uHgopmayuetl).

Ba3oBrle jlornueckue 1elCcTBUA:

BBISBJIATh U XapaKTEPU30BATh CYILECTBEHHbIE INPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXAYy MOHATUSAMH; (HOPMYyTHpPOBATH OIpPENCIICHUS MOHITUH;
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHNs
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN34,

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHMS: YTBEPAUTEIbHbBIE U
OTpHILIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00ILUE; YCIOBHbIE;

BBISBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEUNs B (aKTax,
JTAHHBIX, HAOMIONEHMSX U YTBEPXKACHUSX; IpelylaraTb KPUTEPUU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNlaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOJAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIECHUHN (IIpsIMble
U OT TMPOTUBHOIO), BBICTPaUBaTh APryMEHTAlMIO, NPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYXK/IEHUS U BBIBOIbI;

BbIOMpaTh crnoco0 pelieHust yuyeOHOM 3ajauM (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAALINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEIEHHBIX
KPUTEPHEB).

bazoBrie nccaemoBaTeaIbCKue ACHCTBUS .

UCIIOJIb30BaTh  BOINPOCHl  KaK  HCCIEAOBATEIIbCKUNA  MHCTPYMEHT  MO3HAHUS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUHE, MPoOJieMy, YCTaHABIUBATh
UCKOMOE€ M JlaHHOe, (OpMHUpPOBATH THUIOTE3y, ApPryMEHTHPOBATh CBOIO TMO3UIIHUIO,
MHEHUE;

MPOBOJIUTh CAMOCTOSATENIbHO CIUTAHUPOBAHHBIA DJKCIEPUMEHT, HCCIEIOBAaHUE TIO0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTuyeckoro oOBeKTa, SBIEHHS, Ipollecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXKy 00BEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;
CaMOCTOSITENNbHO ~ (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBAHMS, OIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEIITOT0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanueii:

BBISBJIATH Ae(UINUTHI MHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOIPOC U
JUIS peLLIeHUs 3a1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3JIMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HOpM
IIPEICTABIICHHUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B pasiM4HbIX (opmax,
WITIOCTPUPOBATh rpaUuecKy;



OLICHUBATh HAAEKHOCTh HMH(POPMALUMU IO CAMOCTOSTEIHHO C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCcneuusarom coopmMupo8aHHoCmsb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXaTh CBOK TOYKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEILICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYECHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pemiaeMoil  3ajaud, BbICKA3bIBaTh UJEH, HALEJIECHHbIE HAa [OUCK pEIICHHUS;
COMOCTABJISAITh CBOU CYXKIEHHS C CYXACHHUAMHU JPYIMX YYacCTHHUKOB JHAaJIOra,
0oOHapyKUBaTh Pa3IMuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HOIIacHsi, CBOM BO3PAKEHUS;

IIPEJICTABIISITh PE3YJIbTAThl PEIICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOCKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajJad Ipe3eHTAlUU U
0COOEHHOCTEHN ayAUTOPHH.

COpr,Z[HI/I‘leCTBOI

INOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYAJIbHOM pPabOTHI
OpU pelIeHUH Y4YeOHBbIX 3ajady; IPUHUMATh 1eJb COBMECTHOM JEATEebHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmnpeneisaTb BHIbI PadoT,
JIOTOBapUBAThCA, OOCYXJaTh IMpolecc U pe3ynbTar padoThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs,, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMb» W UWHBIE); BBINOJIHATH CBOIO YacTb pabOThl U KOOPAMHHPOBATH CBOU
JeMCTBUS C IPYTHMH YI€HaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
HOPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMvlCilo8blx

YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanus:

COCTABIIATh IIJIaH, AJTOPUTM pELICHHs 3ajayd, BBIOMpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOLINXCA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI peUIeHUH ¢ yuéTOM HOBOM HMH(pOpMaLHU.

CaMOKOHTpOIIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yiabTaTa PEUICHUS MaTeMaTHYeCKON
3a]a4u;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIIEHUU 33]1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa IEeJId U YCIOBUSAM, OOBICHITH NPUUHHBI
JOCTIDKEHUSI WIIM HEIOCTHMIKECHUS pE3yJbTaTOB JEATEIILHOCTH, HAXOOUTh OIINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI

OcBoenne yuebHOro Kypca «Anredpa ¥ Hadaisa MaTeMaTHYECKOTO aHaJIN3a» Ha YpPOBHE
cpenHero obmiero oOpa3zoBaHus AOKHO 00€CHEUrBaTh JTOCTHXKEHUE CIEAYIOIIUX MPEAMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTaTOB:

10 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh HNOHATHUSAMH: PALMOHATBHOE U JICHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAS M
JeCATUYHAsL APOOB, MPOLIEHTHI.

BeinonuATe  apudmerndyeckue ONepalud ¢ PaNUOHAIBHBIMU M JI€MCTBUTEIILHBIMU
YHCIIaMHU.

BoinonuaTe npuOIMKEHHBIE BBIYMCIEHUS, MCIONb3Ys IpaBuila OKPYIJIEHMsS, [eNaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3amnucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYPaJbHOM CTENEHH; MCIIOJIb30BaTh MOAXOIAIIYI0 (hopMy
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

OnepupoBaTb TMOHATUSMHU: CHHYC, KOCHHYC M TaHIE€HC IPOM3BOJBHOIO  YIJIa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHus! M HEpaBEeHCTBA

OnepupoBaTh NOHATUSIMHU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO; 11€JI0€, PAllMOHAIBHOE,
UppalMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIP@KEHUM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonuaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PALIMOHAIBHBIX U HPPALMOHATIbHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHMsI U HEPABEHCTBA JUISl PELICHHMS MaTeMaTUYEeCKUX 3a1ad Y 3a1ad u3
pa3INYHbIX 001acTe HAYKU U peaIbHOM KHU3HHU.

MopnenupoBaTh peajbHblE CHUTYyalldd Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YpaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIIENOBaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduKu

OnepupoBaTh NOHIATHUAMHU: (PYHKITHS, CIOCOOBI 3a1aHusl (DYHKIIMH, 001aCTh ONPEICICHUS
¥ MHOYKECTBO 3Hau€HUN QyHKIMH, TpaduK QYHKIINH, B3AUMHO 00paTHbIe QyHKINU.

OnepupoBaTb MOHATUAMHM: YETHOCTb W HEYETHOCTh (YHKUMH, HyIH (QYHKIHUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonws3oBatek rpaduku GyHKIUN A peLIEHUS] YpaBHEHHH.

Crtpouth U yMTaTh rpa@UKU JUHEHHON (QYHKIMH, KBaJAPATUUYHOM (YHKIIMH, CTENEHHOU
(YHKLNU C LENbIM [TOKa3aTeNeM.

Hcnonk3oBare rpaduku GyHKIUN I MCCIEIOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH Mpu
pELICHUH 3aad U3 JAPYruxX y4yeOHBbIX HPEIMETOB M pealbHOW >KM3HM; BbIpaXkaTh (OpMYyIaMu
3aBHCHUMOCTH MEKIy BETUYHHAMHU.

Havana maTeMaTH4eCKOro aHAJIM3a

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apU(METHUECKass U T'€OMETpPHUYECKast
IIPOrPECCUM.



OnepupoBaTh NOHATUAMU: OECKOHEUHO YObIBaIOIasi FeOMETPUYECKasl IPOrpeccus, CyMma
0ecKOHEUHO yOBIBaOIIEH reOMETPUIECKON MPOTPECCHH.

3ajgaBarh OCIEI0BATEIbHOCTH PA3JINYHBIMU CLIOCOOAMMU.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPEecCHil Ul peleHHs] pealbHbIX
3ajjay NPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OHGpI/IpOBaTb IMOHATHUAMMN: MHOXKCCTBO, OIICpalli Hal MHOXKXCCTBAMMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapaT JUls ONUCAHUS PEaJIbHBIX MIPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

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

11 KUIIACC

Yuciia 1 BLIYUCICHUSA

OnepupoBaTb MOHATHSAMM: HATypaJbHOE, L€J0€ YHUCIIO; MCIOIb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEIT, PA3JI0KEHUE YUCIIa HA IIPOCThIE MHOXKHUTEINN JJIs PELIEHUS 3a1ay.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JIOTapu(pM YKciIa, JECATUUHbBIE U HATypaJlbHbIE JIOrapu(MBI.

YpaBHeHUsI M HEpaBEHCTBA

[IpumeHnsaTh cBOMcTBa CTemeHW s NpeoOpa3oBaHMs BBIPAKEHUMN; ONEPUPOBATH
MOHATUSAMU: IIOKA3aTelIbHOE YpaBHEHUWE U HEPABEHCTBO;, pEIIAThb OCHOBHBIE  THIIBI
IIOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BoinonHATe npeoOpa3oBaHMs BBIPAXKEHUN, COJIEPXKALIUX JIOTapU(PMBL, ONEPUPOBAThH
HNOHATUSAMM: JIOrapu(MHUUYECKOE YpaBHEHHE W HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxoauts pemenus npocTennx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHHUH U €€ pelleHHe; UCII0Ib30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PEIIEHUS MPAKTUYECKUX 3a/1ay.

Haxonuts peieHus NpoCcTeUINX CUCTEM U COBOKYITHOCTEH PallMOHANIBHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATUSAMH: TepuoanYecKass QYHKIMS, MOPOMEXKYTKH MOHOTOHHOCTH
(GyHKLINU, TOYKH SKCTpeMyMa (YHKIMH, HAHMOOJbIIeE M HAaUMEHbIee 3HaYeHHs (YHKIUU Ha
IPOMEXYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKoM.

OnepupoBarb  NOHATUSAMM:  TpadUKH  TOKa3aTeNbHOM,  Jorapudmuueckoil u
TPUTOHOMETPHUECKUX (PYHKUUN; N300pakaTh X HAa KOOPJUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pELLICHUs YPABHEHUN U HEPAaBEHCTB.

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
VCIIOJIb30BATh UX JUIA PEIICHUS CUCTEMBI JINHEHHBIX yPaBHEHUM.

Hcnonb3oBarhk rpaduku GYHKIHA A1 KCCIICIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH W3
JIPYTruX y4eOHbIX JUCHUILINH.

Havana maTeMaTH4eCKOro aHaJIM3a



OnepupoBaTb  NOHATUSAMM:  HENpepbiBHAs  (QYHKUUSA;  [POU3BOAHAs  (PYyHKIMM;
UCIIOJIb30BaTh T€OMETPUYECKHUN U (PU3UUECKUI CMBICI IPOU3BOJHOM ISl pEILICHHS 3a/1a4.

Haxomute mpom3BOAHBIE 3JIEMEHTApHBIX (DYHKIHHA, BBIYUACIATH NPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonb30BaTe NPOM3BOJAHYIO M MCClelOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOCHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILEro PEIIeHHs B IPUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMMYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Has U MHTErpai; MOHUMAThb NEOMETPUYECKHH U
(u3nUecKuii CMBICT HHTETpaa.

Haxoaute mepBooOpa3Hble 3J€MEHTApHBIX (DYHKIUI; BBRIYUCIATH MHTETpal Mo (popmyre
Herorona—Jleliouuma.

Pemate npuknaaHele 3aa4y, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOIO U (PU3UYECKOTO
Xapakrepa, CpeICTBaMH MATEMATUYECKOI0 aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N HaumenoBanue KosmuecTBo yacos DJIeKTPOHHbBIE
0
o/ PA3AeI0B H TeM B Kounrpoabnsie IIpakruueckue (HuppoBbie)
cero
NPOrpaMmMabl padoThI paboThI oOpa3oBaTe/ibHbIE
pecypchbl
MHokecTBa
D0P «/lomamHue 3maHusl.
PAIHOHATHHBIX H COO Anrebpa», 10-11
1 NEWCTBUTEIILHBIX YHUCEIL. 14 1 kiacc, AO
PalnoHaIbHbIE yPaBHEHUS «H3naTensCTBO
<(HPOCBCHIGHI/IC»»
1 HEPaBEHCTBA
q)yHKHI/IH u rpa(bHKH TpeHa)Kep «O061aKo
2 CTeleHs ¢ HebiM 6 3HaHui» Martematuka 10
I knacc, OO0 «PuznukoH
[oKa3arejieM Jla6»
Apudmerndeckuii KOpeHb
N—OU CTEIICHU.
3 18 1 <..>
HppanuronanbHbie
YpaBHEHHUS U HEPABEHCTBA
Dopmyisl
TPUTOHOMETPUH.
4 p P 22 1 <.>
Tpuronomerpuueckue
ypaBHEHUS
ITociieroBaTeILHOCTH K
5 A 5 <..>
IPOTPECCUU
IToBTOpenue, 0000IIEHNE
6 p , 11 e 3 1 <..>
CUCTEMATH3AaLUs 3HAHUN
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 [TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3jie/ioB H TeM Konrpoabnbie IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpamMMbl padoThbI padoTsI
pecypchl
Crenens ¢ pallMOHAIbHBIM
D0P «/lomamHue 3maHusl.
TIOKA3ATCIICM. COO Anrebpa», 10-11
1 [Toka3zarenbHas QyHKIHSA. 12 1 Kmace, AO
[TokasaresbHbIE YPABHEHUS «snarernerso
<<Hp003eu1eHne»»
Y HEPaBEHCTBA
.HOl“apI/I(bMI/IlIeCKa}I Tpenaxep «O61ako
) q)yHKLII/Iﬂ. 12 3HaHHi» MaTemaTuka 10
HOFapH(bMquCKHe KJjacc, 000 «Du3ukoH
Jla6»
YpaBHEHUS U HEPABEHCTBA
Tpuronomerpuueckue
3 GYHKIMY U UX TpaUKu. 9 1
Tpuronomerpuueckue
HEpPaBEHCTBA
IIpousBognas. [Ipumenenue
4 P P 24 1
MIPOU3BOJHOMN
5 WHuTerpan u ero 9
MIpUMEHEHUS
6 CucreMsl ypaBHeHHH 12 1
7 Harypasbnsle u nensie 5
qucia
8 [ToBTOpenme, 0600IIEHNE, 18 9
crucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 [TIPOI'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

* Marematuka. AnreOpa U Havyajla MaTeMaTUYECKOro aHanu3a, 11 kimace/ Mep3msak A.l.,
Homuposckuii JI.A., Ilononckuii B.b., SAxkup M.C.; nox penakuueit [Togonsckoro B.E.,
OO011ecTBO ¢ OrpaHMYEeHHON OTBETCTBEHHOCTHIO M3narenbckuii ienTp «BEHTAHA-I'PADy;
AxnuunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

* Maremaruka. I'eomerpus, 11 knacc/ Mepsnsik A.I'., Homuposckwuii J[.A., ITononckwuii B.b.,
Sxup M.C.; nox penaxuueii Ilogonsckoro B.E., O0miecTBo ¢ orpaHu4eHHON
oTBeTCTBeHHOCTHIO M3naTenbckuii ienTp «BEHTAHA-I'PA®y»; AkurionepHOE 00IIECTBO
«M3marenscTBO «lIpocBemenune»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
D0P «/lomamnue 3qanus. COO Anrebpa», 10-11 kimace, AO «M3narensctBo «IIpocBenieHne»

Tpenaxep «O0nako 3Hanui» Maremartuka 10 kiacc, OO0 «Duszukon Jladb»






