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MNOSACHUTEJIBHAS 3AITMCKA

Pabouas mporpamma yueGHOro Kypca «AnredOpa M Havala MaTeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPEIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMA POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa30BaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEJIBHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJBI, TOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJbHYIO0 0a3y /s HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C APYrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpPOBHE,
HEO0XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamiuecs OBJIaJIeBal0T YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHKEHHS B MATEMaTHIECKOH (hopme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJlM3a 3aKJa/bIBa€T OCHOBY JUIsl YCIIELIHOTO
OBJIQJICHUSI 3aKOHAMHM (U3UKU, XHMUH, OWOJIOTHUM, TOHMMAHUS OCHOBHBIX TEHJEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKWU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(POBBIX
¥ KOMITBPIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIIb30BaTh MX B MOBCETHEBHOM XH3HH. B Toxe
BpeMs OBJIa/IeHUE aOCTPaKTHBIMHM U JIOTUYECKH CTPOIMMH MaTeMaTHYECKUMH KOHCTPYKLHSMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abCcTparupoBaHHWE W aHaJOrHio, (opMHUpYeET
KpPEaTHBHOE M KPUTHUECKOE MBIIUICHHE. B X0/1e n3ydeHus: anreOpsl U Hadall MaTEMaTHIeCKOTro
aHamu3a B CTaplleil 1IKoJie ydalluecs MOJy4aroT HOBBIM ONBIT PEHICHUs NMPUKIATHBIX 3a1ad,
CaMOCTOSITENIbHOTO ~ TIOCTPOCHUSI ~ MaTeMaTH4YeCKMX MOJeNed pealbHbIX CUTyallMid u
UHTEPIpPETAlNM  TIONYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPUPOJE, HayKe M B HMCKYCCTBE, C BBINAIONIMMHUCS MaTEeMaTHYCCKHIMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0namaer 3HaUMTENbHBIM BOCHHMTATENBHBIM MOTEHIMATIOM, KOTOPBIA peaan3yercs
KaK yepe3 ydyeOHbI MaTepuai, CocOOCTBYIOUINI (OPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
TaKk ®W 4epe3 crnenupuKky ydeOHOH JESITEIBHOCTH, TPEeOYIoImel CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIBHOM KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO aHal3a JISKUT
JeSITeTbHOCTHBIN MMPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYACT CICAYIOIINE
coJepKaTelbHO-METOAUYecKue JHHUU: «Yucna u BbluucHeHus», «DyHKIUM U TpaduKuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanausza», «MHOXKECTBA U JOTHKay.
Bce ocHOBHBIE cOAEp)KaTEIbHO-METOJUYECKUE JMHUM HM3Y4aloTCsd HAa NPOTSHKEHUM ABYX JIET
o0y4yeHHs B cTapuiei IIKoJe, eCTECTBEHHO MOMOJHSIS JIpYr Apyra M IOCTENEHHO HaCHIAsCh
HOBBIMH TeMaMHU M pa3aenamu. JlaHHBIH Kypc SBJSIETCS HMHTETPATHBHBIM, MOCKOJIBKY
o0bemuHAET B cebe coaepkaHWE HECKOJBKUX MaTeMaTHYeCKUX JTUCHUILIMH: anredpa,



TPUTOHOMETPUS, MATEMATUYECKUN aHAIN3, TEOPHsSI MHOKECTB U J1p. [1o Mepe Toro kak ydaniuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEMATHUYECKHMM allllapatoM, y HUX TOCJIEeI0BATEIIBEHO
dbopMUpYeTCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb PEaTbHOM
CUTyalluu, NMPUMEHITh 3HAHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJM3ay, A PELIEHUS CaMOCTOSTEIbHO C(OpPMYIHpPOBAHHOW MaTeMaTHYECKOM 3ajqadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIIbTAT.

ConepxxarenpHo-MeTOAMUECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAyaTO B
OCHOBHOI mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JNEUCTBUTEIILHOTO YHCJA, YMEHHE pAIMOHAIBHO BBIMIOJHATH JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHHBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM —HPUOIKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jlunusa «YpaBHEHHS U HEPABEHCTBA» pPEAU3YyeTCAd Ha MPOTSHIKEHUH BCEro oOydeHHs B
CTaplled WIKOJe, MOCKOJbKY B KaXJOM paszleie MporpaMMbl IPEeIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBJIaJeBalOT Pa3IMYHBIMU METO/IaMHU PEUICHHS LIEIBIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
ypaBHEHUH, HEPABCHCTB M UX CUCTEeM. [loydeHHbIe YMEHUS UCIIONB3YIOTCS TIPU MCCIICOBAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIUX 3HaueHUi QyHKiuu. [laHHas comep)karenabHasi TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
LEJIbIX, PAIlMOHAIBHBIX, HPPAlMOHATIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakKkKe
BBIpQXXEHHH, COJEp)KAIIMX CTeNeHu W Jorapudmbl. braromaps u3ydeHHIo anredpandeckoro
MaTepuaia MPOUCXOIUT JaNbHEeIee pa3BUTHE ATOPUTMHYECKOTO U aOCTPAKTHOTO MBIIILICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHUs] IPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak s13bIKa HAYKH.

ConepkarenbHO-MeToIuuecKast TUHUSA «DYHKIIUKA U TpadUKu» TECHO MEPETUIeTaeTCs C
JPYTUMHU JIMHUSIMU Kypca, TOCKOJbKY B KaKOM-TO CMBICIE 3a/aéT TIOCIEI0BATEIHHOCTD
W3ydeHHUs Marepuana. lV3ydeHwe CTeNmeHHOW, IOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKIUN, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKIMN s
pelIeHsT 3a/lady U3 JPYrux y4eOHBIX MPEIMETOB W PEATbHOW JKU3HH TECHO CBS3aHO KakK C
MaTEeMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM OosbIoe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMOIY4YCHHbIE (DYHKIHMH, CTPOUTh UX TpaduKH.
Marepuan »To coaepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHE YMEHHH W HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopwme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero w3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W KOHKPETU3AIlWU,
HCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenbHas nuHusa «Hadama maTeMaTHyecKoro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MAaTEeMaTUYECKUX, TaK M MPUKIAIHBIX 33134, JOCTYIMHBIX 00yJarOIIUMCS, Y
KOTOPBIX TMOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh U CTPOUTH Ipadukul (YHKIUH, OTIPEAEIATh UX
HauOOJbIIME U HAUMEHbBIINE 3HAYEHUS, BRIYUCIATD IJIOMAAN QUTYyp U 0O0BEMBI TEl, HAXOIUTh



CKOPOCTM U YCKOpeHMs mpoueccoB. JlaHHas copaepkaTenbHas JIMHUS OTKPHIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHMSI MAaTEMAaTUYECKUX MOJEIEH pealbHBbIX CHUTyallui, HaXO0>KJIEHUs
HAaWIy4llero penleHusl B NIPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJlM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(OopMabHO-JIOTMYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOydarouipecs y3HAIOT O
BBIIAIOIUXCSl pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MaTEMAaTUKU KaK HaykKd, U HX
aBTOPAX.

CopnepxaTtenpHo-MeToANYECKas JIMHUS «MHOXeCTBa U JIOTHKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHbBIE IIPEJICTABICHHS IPOHU3BIBAIOT BECH
KypcC LIKOJIBHOM MaTeMaTHKU U IpPeUIaraloT Haubosee YHUBEPCATIbHBIN SI3bIK, 00bEINHSAIOIIUI
BCE pa3jiedbl MaTeMaTUKU M €€ MPWIOXKEHWH, OHM CBS3bIBAIOT pa3Hble MaTeMaTHYeCKue
JUCLUIUIMHBL B eauHoe 1enoe. I1o3ToMy BaKHO JaTh BO3MOXKHOCTH IIKOJIBHHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTWKUM U HCIOJb30BAaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauasa MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYyallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH C IOMOIIBIO anmnapara aareopsl 1
MaTeMaTUYeCKOr0 aHajlu3a M MHTEPHpPETAaluy IOJy4YeHHBIX pe3yibTaToB. Takue 3agaHus
BIUIETEHBl B KaXAbI M3 pa3lelioB IPOrpaMMBbl, MOCKOJbKY BECh MaTepuall Kypca IIHPOKO
WCIIOJIB3YETCSI AJIs pEeLICHUs MPUKIaAHbIX 3a1a4. [Ipyu pemennn peaapHbIX MPaKTHYECKUX 33134
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCs, HMCHOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH MpPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUs NPHUKIAJHBIX 3a1ad OpraHU3yercsl B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauala MaTeMaTHYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha U3ydeHue Kypca areOpbl M Hayaja MaTeMaTU4ecKoro aHajau3a Ha 6a30BOM
ypoBHe oTBoauTCS 2 yaca B Heaento B 10 kitacce u 3 yaca B Heaento B 11 kitacce, Bcero 3a /Ba
roja ooyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu. Apudmernueckue omepanud ¢ palHMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHus YMCIOBBIX BhIpakeHU. [IpumeHenue apoOell M MPOIEHTOB ISl pELICHUs
MPUKIIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIEH 3HAHUN U PEAIbHON KU3HH.

JleiicTBuTenpHbIe YKcna. ParmoHanbHbIe M HUppalMOHABHBIC YHCcla. ApUPMETHISCKUE
orepanuy ¢ ACUCTBUTEIbHBIMU yHciaMu. [IpubnmxéHHble BHIYMCIEHUS, TIPaBUIa OKPYIJICHUS,
MPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ nenbiM nokazateneM. CtanaapTHas gopma 3amucH JeHCTBUTEIHLHOTO YHCIA.
Hcnonp3oBanne moaxoismedl (QopMbl 3amucH  JCHCTBUTEIBHBIX YHCENT JUIS PELICHHS
IIPAaKTUYECKMX 3a/1a4 U IPEJCTABICHUS JaHHBIX.

ApudmeTnueckuii KOopeHb HaTypalbHOM cTeneHu. [leiictBus ¢ apudmernyeckuMu
KOPHSIMU HAaTypaJIbHOM CTEIEHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BAHHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKHE
(bopMyIIBL.

YpaBHeHHE, KOpEeHb YypaBHEeHMs. HepaBeHCTBO, pelnieHue HepaBeHCTBa. Meron
UHTEPBAJOB.

Pemenue nensix u 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKMX 3a1ad U 3aJ1ad U3
Pa3IUYHBIX 00J1aCTe HayKu U peasIbHOM JKU3HH.

DyHKIUHN U TPaPUKH

OyuK1us, criocoos! 3ananus GyHkuun. I'papux Gyaxnun. Bzanmuo oOpatHblie GyHKINU.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

Crenennas QyHKIMSI ¢ HaTypaJdbHBIM W IENbIM Moka3arenem. E€ cmoiicTBa m rpaduk.
CoiicTBa u rpaduk KOpHA N-0if cTeneHu.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUI
YHUCJIOBOTO APIyMEHTA.

Hayana maTremMaTH4uecKkoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIHOCOOBI  3aJaHMS  IIOCIEHOBATEILHOCTEH. MOHOTOHHEIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMerpuueckas —mporpeccud. beckoHeyHo — yObIBaromias
reometrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCHH.
dopMyna CIOXKHBIX IIPOLEHTOB. lcrnonb30BaHuE MPOrpeccuu Ul PELICHHS PEalIbHBIX 3aaad
IIPUKJIAHOTO Xapakrepa.

MHozkecTBa U JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jis1 ONHMCaHHA PCAJIbHBIX IPOLCCCOB U HBﬂeHHﬁ, npu
pELICHUH 3371a4 U3 APYTUX YUeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

Hatypanbnble u nensle uncina. [Ipu3Haky 1e1MMOCTH LIETIBbIX YACE.

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYpaAJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(PMBI.

[TpeoOpa3zoBaHne BbIpaXEHU, COEPIKALUX CTENEHH C palliOHAIbHBIM IIOKa3aTEJIEM.

[TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PernieHue npukiajHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpuMeHeHnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMyHbIX 00J1aCTeN HayKu U peanbHON )KU3HHU.

DyHKIUHN U TPadUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IIpomMexyTkn  MOHOTOHHOCTH — (YHKIHUH.
Makcumymbl 1 MMUHUMYMBI (yHKIMH. HauOonbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKH.

[Toka3zarenbHas u orapudmMuyeckas GyHKIMU, UX CBOUCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Ucnonbs3zoBanue rpadukoB (QyHKIUN 71 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIu3a

HenpepoiBable pyHKIMU. METO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

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

[TpousBoaHbIe 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOJHONW CYMMBI,
MPOU3BEACHUS 1 YACTHOTO (DYHKITHH.

[TpruMeHeHHe MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpuMeHeHre NPOU3BOMHON Ml HAXOXACHHUS HAWIY4IIEro peUIeHHs B MPHUKIaJHbIX
3aaydax, AJIs ONpeaesieH|s] CKOPOCTH IpoIiecca, 3a1laHHOTro (OpMyIIoi Uil rpadukom.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WNHuTerpan, ero reomeTpuueckuil ¥ (U3UYECKUN CMBICH. BhruncieHune WHTErpajia o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydebHOro mnpeamera «MaTemaTukay JOJDKHO OoOecrednBaTh JOCTHKCHHE HA
YpOBHE cpenHero ooumero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3yOTCS:

I'paxknaHckOe BOCIIMTaHUE:

Cc(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOy4YaroUlerocs Kak akTHUBHOIO U
OTBETCTBEHHOT'0 YJICHa POCCUICKOro OOILIECTBa, MPEJICTABICHHUEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJICHUH, NpoOlEeayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMAIBHBIMH HHCTHTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAUEHUEM.

[TaTrpnoTnyeckoe BOCIIUTaHHE:

c(OpMHUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKOM MIEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHMCKMX MaTEeMaTUKOB M POCCUHMCKOM MaTeMaTHYeCKOM MIKOJbI, K HCIOJb30BAaHUIO 3TUX
JOCTHDKEHUH B IPYTUX HayKax, TEXHOJIOTHUX, chpepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JESATEIBHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTHYEeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS MPUMEHSATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
3I0pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHME, cOaJaHCUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, peryispHas (usmueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHUKON U €€ MPHIIOKEHUSIMU,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp Oyayliei mpodeccu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
pELICHUH MIPAKTUYECKUX 3a/1a4 MaTEMAaTU4YECKOM HallpaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
9KOHOMHYECKUX MPOLECCOB HA COCTOSTHHME HPUPOAHON M COLMAIbHOW Cpenibl, OCO3HaHHEM



NI00aTbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJieM; OpUEeHTalled Ha  MpUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7ad B O00JIaCTU OKPYXKAloUIe cpelbl, IIIaHUPOBAHUS
[IOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILEH CPEJIbI.

L{eHHOCTH HAy4YHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW M OOIIECTBEHHON MPAKTHKH, HOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKH M MAaTEMaTUYECKOM KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYHO U HCCIENOBATEIBbCKYIO JI€ATEIIbHOCTh
MHAWBUAYAJIBHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPAMMBI YUeOHOTO mpeamMeTa «MareMaTHKay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANILHBIMU — KOMMYHUKAMMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
Oelicmeusmu.

1) Vhusepcanvhvle noznasamenshsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBUIBIITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPH3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIHUPOBATH OMpEAENCHUS TMOHATHH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS /ISl 0000IIeHNUS
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHMMATh, (GOPMYIUPOBaTh U MPeOoOPa30BHIBATH CYXKJEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IINE; YCIOBHBIE;

® BBIBIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSIX W YTBEPXKACHHUAX; MpenjaraTb KPUTEPUU [UIsl BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JenaTh BHIBOZBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITETIFHO JJOKA3aTeIhCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpSMBIE
U OT TPOTUBHOTO), BBICTpAHBATh aPryMEHTAIMIO, TPUBOAUTH TIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BpIOMpaTh CrMOCOO pemeHus y4eOHOM 3ahauM (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSTEBHO BBIICTICHHBIX
KPUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® CNONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUII ~ MHCTPYMEHT  TIO3HAHUS;
(dbopMynHupoBaTh BONPOCH, (HPUKCHUPYIOIIHE MPOTHBOPEYHE, MPOOIEeMy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATH THUIIOTE3Yy, APTrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® [POBOJIUTH CAMOCTOSITENIHO CIITAHWUPOBAHHBIA HSKCHEPUMEHT, HCCIEAOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKIY 00bEKTaMU, SBICHUSIMHU, TPOLIECCAMU;



® CaMOCTOATENbHO (OpMynIHpoBaTh OOOOMIEHHS U  BBIBOABI IO  pe3yjbTaTaMm
pOBEAEHHOTO HAOIIOACHMS, UCCIEA0BaHUsA, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUIATD IIPEATIONOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ uapopmarueii:

® BBIBIATH ACPUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATD,
CUCTEeMAaTU3UPOBAaTh U HUHTEPIPETUPOBATH MH(MOPMALIMIO PA3IUYHBIX BUAOB U (OpM
MPEJICTaBICHHUS,

® CTPYKTYpHpPOBaTh HWH(POPMALHUIO, TPEACTABIATh €€ B pa3iuyHbiX (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIICHWBATh HAAEKHOCTH HMH(POPMAIMM IO CaMOCTOATENBHO CPOPMYINPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMYyHUKAmMuUGHbIE Oelicmsus, 06ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOE 00YYATOUWUXCA.

Ob6menue:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
OOIIeHHs; SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 1O X0y PelIeHUs 3a]a4i, KOMMEHTUPOBATh
MIOJIy4EHHBIA pe3yibTarT;

e B X0Jie 00CYX/I€HHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbl, TPOOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEH, HAICJIEHHbIE HAa TOUCK pELIECHUs;
COMNOCTABIIATH CBOM CYXKJEHHUS C CYXKICHUSIMH JAPYIMX YYaCTHUKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMUUE U CXOJCTBO MO3HIIMIL; B KOPPEKTHOH hopme GpopMyTupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IpPEACTaBIATH PE3yJbTaThl PELIEHUS 3aJaud, IKCIIEPUMEHTa, UCCIEIOBAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyHHYECTBO:

® T[IOHUMAaTh U HWCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIYATbHOU pPaOOTHI
Opy  pelieHnd Y4eOHBIX 3ajad; MPUHUMATh I[e1b COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpelenaTh BHIBI padoT,
JIOTOBApUBATHCSI, OOCYXKJaTh TpOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JTIOACH;

® yYacTBOBAaTh B TPYIIOBBIX Popmax paboThl (00CykIeHUsI, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JIEUCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OIIEHUBATh KAUeCTBO CBOETO BKJIaJa B OOIIU
MPOAYKT MO KPUTEPHUIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanvnoie pecynamuenvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3aJadyd, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM II03HABATEIBHOM pE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pe3yibTaTOB; BJAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTpPOJIA IIPOLECCa W PE3yJbTaTa PELICHHUs MaTeMaTU4eCKOn
3a/1a4y;

® IpeABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTh IIPM PELICHMM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

e OIICHUBaThb COOTBETCTBHE pE3yJlbTaTa LEIM U YCIOBUSAM, OOBACHATH INPUUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHIKEHUS Pe3y/lIbTaTOB JIEATENbHOCTH, HAaXOAMUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yyeOHOro kypca «Anredpa ¥ Hadaiga MaTeMaTHMYECKOrO aHajIM3a» Ha YpPOBHE
cpeznHero obuiero o0pa3oBaHus TOJDKHO 00ecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yuciia ¥ BbIYHMCIECHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICMCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs
JeCATUYHask APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanuMM € palUOHAIBHBIMM U JEMCTBUTEIbHBIMU
YHUCJIaMHU.

BremonHsaTe npuOMKEHHBIE BBIYHMCICHUS, WCIONB3yS IpaBWUiIa OKPYIJICHHsS, eNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCIECHUI.

OnepupoBaTh MOHIATUSAMHU: CTEMEHb C LENBIM MOKa3aTeleM; cTaHJapTHas gopma 3amnucu
JNENCTBUTENBHOTO YMCiia, KOPEHb HATypaJIbHOM CTENEHM; HCIOJIb30BaTh MOAXOASIIYI0 (hopMy
3aMCH JEHCTBUTEIBHBIX YHUCEN ISl PEIICHUs TPAKTUUECKUX 33]1a4 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IIPOU3BOJBHOIO  YIJIA;
MCIIOJIb30BAaTh 3allMCh IPOU3BOJIBHOIO yIJla Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKHEe (QYHKIUH.

YpaBHeHUs1 M HEpaBEHCTBA

OnepupoBaTh NOHATUSAMU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1LIE€JI0€, PALlMOHAIBHOE,
UPPALMOHAIIbBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPABHEHHUE;

BemonHsaTe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUYECKHMX  BBIp@XEHHMM M pemiarh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BrimonusaTe mpeoOpa3oBaHus LENBIX, PALMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAKCHUN U
peniaTb OCHOBHBIE THIIBI LIEBIX, PAIIMOHAIBHBIX U UPPAIIMOHATIHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI PEUICHUs MATEMATHYECKUX 3a7ad U 3a7ad U3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.



MogenupoBaTh peanbHbIE CUTyallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHU,
yYpaBHEHHsI, HEpPABEHCTBA 110 YCJIOBHIO 3a/ayd, HCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (PYHKLUSA, CIIOCOOBI 3alaHUs (PYHKIUH, 007IaCTh ONpeeIeHUs
¥ MHO>KECTBO 3HAa4eHUH (YHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbBIE ()YHKITHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (DYHKIMHM, HYIH (YHKIHH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKITUN 119 pEIICHUST ypaBHEHHH.

Crpouth U yuTaTh rpauKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIIMH, CTETICHHOMN
(YHKIMH C LEIbIM IOKA3aTEJIEM.

Hcnonb3oBate rpaduku GyHKUMN A UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX HPEIMETOB M peallbHOW KM3HM; BbIpaXkaTh (opMylIamMu
3aBHCUMOCTH MEX/1Y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEA0BATEIbHOCTb, apu(MeTHUecKass U IeOMeTpHuecKas
IpOrpeccu.

OnepupoBarh MOHATHIMHU: OECKOHEYHO yOBIBAIOIIasi TEOMETPpUYECKas IPOTPECCHsi, CyMMa
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBarh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHM JUIsl pelleHus] peabHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHoecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ui ONMUCAHUs PEaJIbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEIMETOB.

OnepupoBaTh MOHATUSAMH: ONPECIICHIE, TEOpeMa, CIEJCTBHE, TI0KA3aTEIbCTBO.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

OnepupoBaTh MOHATUSMHU: HaTypalbHOE, IE€J0€ YHUCIO; HCIONb30BaTh MPU3HAKU
JIETTMMOCTH LIENBIX YUCE, PA3JI0KEHUE YUCIIA HA ITPOCTHIE MHOXKUTEIM JUISl PEIIEHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PAIlMOHAIBHBIM ITOKA3aTEJIEM.

OniepupoBaTh NOHIATHAMU: JorapuM YUCIIa, JECATUIHBIC U HATYPATbHBIE JIOTApU(PMBI.

YpaBHeHHUs M HEPABEHCTBA

[IpuMmeHsTh CBOWCTBA CTENMEHW /s MPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHATHSIMU:  TIOKA3aTeJIbHOE YpaBHEHHME M  HEPABEHCTBO;, pellaTh OCHOBHBIE  THIIBI
MOKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonuaTe mpeoOpa3oBaHUsS BBIPAKEHUN, COJEpKANIMX JorapudMmbl; OMEpUpPOBATH
MOHITUSIMH: JIoTapu(MHUUECKOE YpaBHEHHE W HEPABEHCTBO; peIIaTh OCHOBHBIE THIIBI
norapu(MUUECKUX YpaBHEHUH U HEPABEHCTB.

HaxoauTe pemieHnst npocTemx TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSIMU: CHCTEMa JIMHEWMHBIX YpaBHEHUH U €€ pellIeHHE; UCIO0JIb30BaTh
CHUCTEMY JINHEMHBIX YPABHEHUN JJI1 PELIEHUS IPAKTUYECKUX 3a/1a4.



HaxonuThk penieHus npocTernx CUCTEM U COBOKYITHOCTEW pallMOHAIBHBIX YPaBHCHUN U
HEPABEHCTB.

MogenupoBaTh peanbHbIE CHUTYyallMd Ha S3bIKE ajreOphl, COCTABIATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh MOHATUSAMHU: TIepUOAWYECKas (QYHKIUSA, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKU 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX ISl Kcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTh  MOHATHAMHU:  TrpadUKA  [OKAa3aTeIbHOW,  JorapupMuyeckod  u
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPIUHATHOM IIOCKOCTH U HMCIOJIB30BAThH
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH IJWHEHHBIX YpaBHEHUH W
MCIIOJIb30BATh UX JUISl PEILICHUS] CUCTEMBbI JINHEWHBIX YpaBHEHUI.

Hcnonb3oBate Tpapuku (YHKIWH A7 MCCICIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIWS; MPOW3BOAHAS  (YHKIUY;
UCTIOJIb30BaTh TE€OMETPUIECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHON IS peICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOAHYIO ISl UCCIEIOBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEOBAHUS K TOCTPOEHUIO I'pauKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJI1 HAXOXKACHUS HAWIIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UATbHO-PKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUH U
(bu3nyecKuil CMBICIT UHTETrpaa.

Haxoauth mepBooOpa3Hble deMeHTapHbIX (YHKIUN; BBIYUCIATH MHTErpai mo GopMylie
Hrrotona—Jleitbnuna.

Pemats nmpuxiagHele 3a1a4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHYECKOT0 aHalIn3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE

Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue

n/n MPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI

pecypchl
MHokecTBa pallMOHAIIBHBIX U
P bub6numoreka [IOK

1 JNIEWCTBUTENILHBIX urcell. PalmonansHeIe 14 1
ypaBHEHHMSI U HEPABEHCTBA

https://m.edso0.ru/1568aba3

5 @yukuuu U rpaduku. CTeneHs ¢ 1elbM 6 Bu6mmoteka [IOK
HoKaszaresieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1 Bbu6mmoteka [JOK
HppannoHaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIibl
4 TpI/II:"OI};OMeTpI/II/I.TpI/IFOHOMCTpI/I‘ICCKI/IC 22 1 bubmmorexa LIOK
https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U IPOTPECCUU 5 bubmmorexa LOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1 bubmmoreka IIOK
3HAHUHN https://m.edsoo.ru/1568aba3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (umpposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
. I(EITeHeHBeC paunz)HaanHM 1_r{101<a3aT:neM. . o . BuGmorexa LIOK
okasarenbHas pyHKIus. [TokazaTenbHBI https://m.edsoo.ru/fl Lcdafd
ypaBHEHHUS U HEPABEHCTBA
2| Torspmtwtescocns sommmemm 12 Batmorexa 10K
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
3| oo Tomonmpnote 9 . Batmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bubmuoreka [{OK
4 I1 I i 24 1
pousBoaHas. [I[pumeHeHre npou3BOgHOM https://m.edsoo.ru/fL Lcdafd
5 HuTterpan u ero npuMeHEHUS 9 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
bubmmoreka IIOK
i 12 1
6 Cucrems ypasHeHnil https://m.edsoo.ru/f11c4afd
7 HarypannwHbie 1 1ieiple yuciia 6 bubmmorexa [IOK
P . https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 5 bu6nunorexa LIOK
3HaHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbI CpelHero o01ero 00pasoBanus
pe3yJbTarta
1 Yucna 1 BIYUCICHUS
11 OmnepupoBaTh HOHATHSAMU: PALUOHAIBHOE M JACHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAsI U JECSTHUYHAs APOOb, IPOLIEHTHI
12 BemonHATE  apudMeTHdeckue omepalud ¢ PalUOHAIBHBIMH |
' JeMCTBUTENIHBIMU YHCIIaMU
. BbimonHATe  OpuOMMKEHHBIE  BBIYMCICHMS, HUCIONb3YysA  IpaBUIiIa
' OKpYTIJIEHUS, 1e]aTh IPUKUJKY U OLICHKY Pe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATHSAMH: CTEIIEHb C IIEJIBIM MOKa3aTejeM, CTaHJapTHas
14 ¢dopma 3anucH EeHCTBUTENBHOTO YHCIIA, KOPEHb HAaTYPaJbHOM CTENEHHU;
' HCIOJIb30BaTh MOJAXOANIYI0 (DOPMY 3allUCU JIEUCTBUTEIbHBIX YUCEIN IS
peleHus MPaKTUYECKUX 3a7a4 U MPEJCTaBICHUS JaHHBIX
OnepupoBaTh NOHATHSMH: CHHYC, KOCUHYC M TaHTE€HC NPOU3BOJIBHOTO
1.5 yrja; HCIONb30BaTh 3allUCh MPOU3BOJIBHOIO YIJIa 4epe3 oOpaTHbIE
TPUTOHOMETpUYECKHE (DYHKIIMU
2 VYpaBHeHMs U HEPABEHCTBA
OnepupoBaTh MOHATUSMU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 panMoHaIbHOE, UppalMOHATILHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
59 BoinmonHsATe mpeoOpa3oBaHUs TPUTOHOMETPUUYECKHUX BBIPAXKEHUH H
' pelaTh TPUrOHOMETPUUYECKHE YPaBHEHUS
BhInonHATE TpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX
2.3 BBIPQ)KEHUI M peIlaTh OCHOBHBIE THIIBI IIE€JIbIX, PALMOHAIBHBIX M
UppalMOHABHBIX YPaBHEHHI U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHUS M HEPABEHCTBA JUIS PEIICHUS MaTeMaTHUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKH U peallbHOM JKU3HU




MopnenupoBaTh peaqbHbIC CUTYallMH HA SI3bIKE alreOpbl, COCTABIATH

2.5 BBIPQKEHUS, YPaBHEHHU S, HEPABEHCTBA 10 YCIOBUIO 33Jla4M, HUCCIEA0BATh
MIOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara anreopbl
3 OyHKIUH U TpaPUKH
OnepupoBaTh TNOHATHUAMH: (YHKIHA, CIOCOOBI 3amaHus (DYHKIHH,
3.1 00JlacTh OmpeneNeHuss M MHOXKECTBO 3HAueHUM (YHKIUH, Tpaduk
(GyHKINHU, B3aUMHO OOpaTHbIE (PYHKIHH
3. OmnepupoBaTh HOHATHUSAMH: YETHOCTh M HEUYETHOCTh (YHKIMHU, HYIU
' (YHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN Ui pellieHus] ypaBHEHU N
34 Crpoutp W uyHTaTh TrpaduKd JMHEHHOH (QYHKIMH, KBaJAPaTHYHON
' (GyHKIUY, cTENIeHHOW (DYHKIIMU C IIENIbIM MOKa3aTeaeM
Ucnonb3oBate rpaduxu ¢GyHKIUI A7 UCCIEIOBaHHS TPOIECCOB U
35 3aBHCUMOCTEH TPH PEUICHWHU 3a7ad U3 JPYTruX Y4eOHBIX NMPEIMETOB U
' peaibHOM  JKM3HM, BbIpaXkarb (OpMyIaMH 3aBHCHUMOCTH  MEXIY
BEITMYMHAMU
4 Hauana maremaTndeckoro anaiamsa
41 OmnepupoBarh MOHATHAMHU: TOCIEIOBATEIBHOCTD, apudmMeTHueckas u
' reoMeTpHuecKasi IPOrpeccuu
OmnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBAaIOLIasi IeOMeTpHUYecKas
4.2 mporpeccusi, cymma O€CKOHEYHO YOBIBAaIOIIEH Te€OMETPUYECKOU
porpeccuu
4.3 3amaBaTh MOCIIEIOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
14 Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEM MW MPOTPECCUU IS
' pelIeHHs peabHbIX 33aa4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIIUH HAJ MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar il  ONUCaHMA
5.2 peambHBIX MPOIECCOB W SIBICHWH, TPU pENICHWH 3amad M3 JPYTuX
y4eOHBIX TPEMETOB
5 3 OnepupoBaTb  NOHATUSMHU:  OIpeAeJeHHe, Teopema,  CJEICTBUE,

J0Ka3aTCJIbCTBO

11 KUIIACC



Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NpoBepPsIeMOro .
o0pa3oBaTeIbHONM NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCICHUS
OnepupoBaTh NMOHATUSMHU: HATypaJIbHOE, ILIEJIOE€ YHUCIIO; HCIOJb30BaTh
11 MPU3HAKU JEJIUMOCTH LEJNbIX YHCEI, Pa3JIOKEHUE YHUCIa Ha IPOCThIE
MHOKUTENHN JUIsl PELICHNUs 3aa4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAJIBHBIM [T0KA3aTEIEM
. OnepupoBaTb  MOHATUSAMHU:  Jorapum  uucia, JECATUYHBIE U
' HaTypajbHbIe JOrapupMbl
2 VYpaBHEHHUsI U HEPABEHCTBA
[TpumeHnsaTh cBOMcTBa CTEeNeHM MJIi INPeoOpa3oBaHMs BbIPAXKECHUH,
2.1 ONEpUpPOBATh IMOHATHSAMH: IOKA3aTEJIbHOE YpPAaBHEHHWE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeinonuATe mpeoOpa3oBaHMs BBIPAXKEHUH, cOAEpKaIlUX JIOrapuMbl;
2.2 ONEepUPOBATH MOHATUAMMU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul PELICHHUS
MIPAKTUYECKHX 3a7a4
95 Haxomute  pemreHHss OpOCTEHINIMX  CHUCTEM M COBOKYIHOCTEW
' paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKE alreOpbl, COCTaBIAThH
25 BBIPQXCHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayu,
' UCCIIE0BAaTh TIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHMEM aIapara
anreopsl
3 OynHkmn 1 rpadukm
OnepupoBaTb MNOHATHSIMU: [EpUOAWYECKass (QYHKUHUSA, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMa (DYHKIIMH, HauOoJbIlee H
' HaMMeHblllee 3HaYeHUs (PYHKIMU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIA
uccien0BaHus (QyHKIUH, 33laHHOM rpagukomM
3.9 OneprpoBaTh MOHITHIME: TpadUKH TOKa3aTEIbHOM, JIOTapU(MUYECKON 1

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb MX Ha KOOPAMHATHOMN




IUIOCKOCTH U UCIIOJIB30BATH IS PELLICHUS] YPABHEHUN U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKH JTHHEHHBIX

3.3 YPaBHEHMH M HCHOJb30BaTh HX Ul PEIIEHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMNA JUISI UCCIEAOBAHHS MPOIECCOB U
' 3aBUCUMOCTEH U3 JPyrux y4yeOHBIX AUCLUILINH
4 Hauana maremMaTHueckoro aHajinsa
OnepupoBaTb MNOHATUSAMM: HeNpepbiBHas (yHKIMS, MPOU3BOJHAS
4.1 (GYyHKIMU; WCHOJB30BATH T'€OMETPUYECKUH W (DU3HYECKHA CMBICIT
IPOM3BOIHOM IS pellIeHus 3a/1a4
42 HaxomuTe  mpOW3BOAHBIE  3JEMEHTApHBIX  (DYHKIMHA, BBIYHUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOT'O (PYHKLIUH
Hcnonb30BaTe NPOM3BOJHYIO Ul HCCIEAOBAaHUS  (QYHKIUM Ha
4.3 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yIbTaThl UCCIEAOBAHUS K
HOCTPOCHUIO IPahuKOB
14 Hcnonp30BaTh TPOM3BOJHYIO Ul HAXOXKACHUS HAWIYYILIEro PEeIICHUs B
' MPUKIIAJIHBIX, B TOM YHCJIE COL[UAIIbHO-DKOHOMUYECKHX, 3a7auax
A5 OnepupoBaTb NOHATHUAMHU: MEepBOOOpa3sHass W HHTErpajig; INOHMMATh
' reoMeTpHUYECKUil U (PU3NYECKUI CMBICI UHTErpaia
46 Haxonute nepBooOpa3zHble 3JIE€MEHTApHBIX  (YHKUUH, BBIYMCIATDH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pemarp npukinaaHble 3a1aud, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKOTO

U QU3UYECKOro XxapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIn3a



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Panmonanbupie  umucna. OOBIKHOBEHHBbIE M JIeCATHYHBIE JpOOH, TPOLIEHTHI,
OeCKOHEUHBIE  TEepHOAMYECKHe  ApoOu.  ApudmeTrhdyeckue  Omepamuu ¢
11 paLMOHATIBHBIMU YHUCIIAMH, IPpeoOpa30BaHUs YUCIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil U MPOIEHTOB JUISl PEIICHUS MPUKIAJHBIX 3a7ad M3 Pa3JIMYHBIX OTpaciei
3HAHUM U peAIbHOM )KU3HU
JeiictBuTenpHble  yKchaa.  PanMoHanmbHBle M MppalMOHAIBHBIE — YHCIA.
1.2 Apudmerndeckne omnepanuu C JACHCTBUTEIbHBIMH 4dnciaaMu. [IpuOmmkéHHbIE
BBIYUCIICHUS], TPAaBUJIa OKPYTJIICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIUMCIICHUI
Crenenp ¢ menbiM nokaszareneM. CrtaHgapTHass (opma 3amucu JeiCTBUTENBHOTO
13 yncna. Mcnons3zoBanue noaxoxasiei (GopMbl 3alUCH JIEHCTBUTENIBHBIX YHMCEN IS
pelIeHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. JeHCcTBUS ¢ apupMETHUECKUMU
' KOPHSIMH HaTypaJbHON CTENIEHU
15 CuHyCc, KOCMHYC U TaHIE€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHbIE IPEOOpPA3OBaAHUS
95 [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHATBHBIX YPAaBHEHU U HEPABEHCTB
2.5 Pewienne nppanuOHaIBHBIX YPAaBHEHU U HEPABEHCTB
2.6 Pemenne TpuroHOMEeTpUUECKUX ypaBHEHUI
27 [IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO0 MaTEMaTHUECKUX 3a]1a4 U 3a7a4

W3 pa3IMYHBIX 00J1acTel HAYKH U PEATbHON KU3HH




OyHKIUYU U TpapUKU

Oynkuus, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumn. B3aumao obOparHble

3.1
byHKIUA
3.9 Ob6nacte ompenelneHus U MHOXeCTBO 3HaueHud ¢ynkuumu. Hymu dynkuuu.
' [IpomexxyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU
33 Crenennast (yHKIUS C HATypaJibHBIM W IEJBIM IOKa3ateneM. E€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
34 TpuronomeTrpuyeckass OKpy>KHOCTb, OMpPEEICHHEe TPUTOHOMETPUYECKHX (DyHKIMN
' YHCJIOBOT'O apryMeHTa
4 Hayana maremaTtnueckoro aHanusa
41 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATENbHOCTH
Apudmernueckass ¥ TEOMETpHUYECKas TPOTpeccMu. beckoHewyHo yOBIBaromias
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAarOIIEH TeOMETPHUYECKON
' nporpeccud. dopmysia CIO0XHBIX TNPOLEHTOB. Mcnoiap30BaHHWE HPOrpeccuu s
pELIeHUs pealIbHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTuKa
MHoxecTBO, omnepanuu Haja MHOXecTBaMmu. Jlmarpammbl Oiinepa — BenHna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammnapara Jjs ONUCAaHUS pealIbHbIX
IPOLIECCOB U ABJICHUH, IPH PEILICHUM 3aJay U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS
1 Yucna v BIYUCTIECHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI
1.2 Creness ¢ paoHaNbHBIM ITOKa3aTeneM. CBONCTBA CTEIIEHU
1.3 Jlorapudm uucna. /lecaTuynple U HaTypalbHbIE JOrapupMbl
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHA, COACPIKAIIMX JIOTAPU(MBI
95 [IpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX CTENCHH C PAI[HOHAIBHBIM

IIoKa3aTcjIcM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JNMHEHHBIX ypaBHEHHH. PelleHwe MNpPUKIAIHBIX 3a/7ad C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 Cucrembl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUIN U HEPABEHCTB
28 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO0 MAaTEMAaTUYECKUX 3314
' Y 33724 U3 pa3jMyYHbIX 001acTel HAyKH U pealibHOM JKU3HU
3 OyHKIMH U TpaduKu
Oyukuus. llepuoanueckue ¢ynkuuu. [IpomMexyTku MOHOTOHHOCTH (DYHKIIHU.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKIuH. HanOospimee W HauMeEHbIIEe 3HAYCHHE
(GYHKIIUN Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
3.4 Ncnonp3oBanue rpadukoB GyHKUMN A1 peLLIEHUs] YPaBHEHUH U TMHEWHBIX CUCTEM
Ucnonws3zoBanne rtpaduxoB  QyHKIUN U1 HUCCIAEAOBAHUS  IMPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHMKAIOT NpPU pEIIeHUHM 3a7ad W3 APYrHX Yy4eOHBIX
MIPEAMETOB U PEaIbHOMN )KU3HU
4 Havana marematnueckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /1JIs1 pELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyHkiuu. ['eomerpuuecknii U GU3NUECKUI CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3yeMeHTapHbIX (GyHKIUH. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIIUN
[IpumeHeHne NPOU3BOAHON K HCCIENOBaHUIO (PYHKIUA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxosxaeHne HauOOoNbIIero 1 HaUMEHBIIETo 3HAaueHUs (QyHKIMH Ha
OTpe3Ke
[IpumeHneHne NpoOU3BOAHOM JUIsSl HAXOKJIEHUS! HAWTYUILIEro pEelIeHNs B PUKIIaIHbIX
4.5 3ajjavax, S ONpeJeNieHHs CKOPOCTH Tpollecca, 3aJaHHOTO (QopMysol wuam
rpaduxom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
A7 WHuterpai, ero reomerpudeckuii 1 pu3ndeckuii CMbICI. BbIrclieHre HHTErpaia mo

¢dopmyne Hetotona — JleitOnura




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K NPeIMETHBIM pPe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

BnaneHne meromamMM JI0Ka3aTeNbCTB, aITOPUTMaMU pELICHHs 3aady;
yMmeHue (opMyrupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTU4YeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU  3a]ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEPUPOBATH INOHATUAMU: MHOXKECTBO, ITOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJI1 ONKUCAHUS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILCHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBaTh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHne onepupoBaTh MOHSATHSIMH: HAaTypalbHOE YHCIIO, IENI0e YHUCIIO,
CTETIEeHb C IeNIBIM TOKa3aTeseM, KOPeHb HaTypalbHOM CTEeNeHH, CTeNeHb
C palnMOHAJBHBIM  TIOKa3aTeleM, CTeNeHb C  JICHCTBUTEIHLHBIM
nokaszareiaeM, Jorapupm UHCIa, CHUHYC, KOCHMHYC M TaHTEHC
IPOU3BOJIEHOTO YHCJIA, OCTATOK IO MOAYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJIbHBIX,  LIEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenb M HaUMEHBbIIee
o0riee KpaTHOE, aNropuT™ EBKIIHMIA MTpH PEIICHNH 3a/1a4; 3HAKOMCTBO C
pPa3NUYHBIMM ~ TO3WIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUN M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEeHsIMU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX
BBIDAKCHUI; yMEHHE OIEPHUPOBATh IMOHATHSIMHU: IOCIEAOBATEIbHOCTD,

apudmMeTHuecKas nporpeccus, reoMeTpHUYecKast nporpeccus,




OeckoHeYyHO yObIBaroIiasi TEeOMETpHYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHITUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3aluCHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHMCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTeslb MaTpULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHME, YpPABHEHHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C TIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MATEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKUUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTbH
GyHKIMH, 3KCTpeMyM (YHKIHMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYyHKLIMU HA TPOMEXYTKE, HepepbIBHAs (YHKIIMSA, aCUMIITOTHI Ipaduka
GbyHKIMY, TepBasi U BTOpas MPOU3BOAHAS (PYHKIIUU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTeJbHOM K rpaduky
(GyHKLIMU; yMEHUE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHUE UCMOIb30BaTh MHPOU3BOIHYIO JUIsl HCCIeNOBaHHUA (DYHKIU,
HaXOJUTh HAMOOJbIIME M HAUMEHBIIWE 3HAUYEHUS (YHKUUN; CTPOUTH
rpadMKi MHOTOWIEHOB C HCIOJIb30BAHMEM ammapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO U HAXOXACHUS HAWIydIlIEro
pEIIeHUsT B IPHUKIAJHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHYECKHX H

bu3MYECKUX 3a7a9ax; HaXOJUTh TUIOMIAIU U 00bEMBI GUTYDP C TTIOMOIIBIO




HUHTCrpaia;, NpuBOAUTbL HNPUMECPbI MAaTCMATUYCCKOI0O MOACIUPOBAHUA C

oMoIIbI0 AuddepeHITnaTbHbIX YPaBHECHUH

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIMS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHYHAS
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMHM, @OKa3aTelabHas M Jorapudmuyeckas QYHKLUU; yMEHUE
CTpOUTH TpadUKH H3yYCHHBIX (YHKUUN, BBIIOJIHATH IMPeoOpa3zoBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yYEHUs NIPOLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aJjay U3 peajbHOM JKU3HU; BBIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W rTpadukm QyHKOMA UIs
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapamMeTpaMu; u300pakaThb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBbIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJOBAThb IIOJIYyYEHHOE DEIICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHM C UCIOJIB30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeAHee apuPMETHUECKOe, MeIuaHa,
HauOoJyiblllee W  HAWMEHBINIEE 3HAUCHWs, pa3Max, JHUCIepPCHUs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; YMEHHE U3BIIEKATh,
WHTEPIPETHPOBATh WH(OPMAIMIO, TPEACTABICHHYI0 B TaOIWIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHBIX MPOIIECCOB U
SBJIGHUH; MPEACTABIATh HH(OOPMALIHIO C TOMOUIbIO TAOJIUI U TUArPaMM;
UCCJIE0BATh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpaguyueckux METOIOB M  JJIEKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHUS C TOMOINBIO JUarpaMm

paccerBaHMs U JTUHEUHOU pEerpeccuu




YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpaUUeCKUX METOJOB; IPUMEHSITDH
(GopMynbl CIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJNWYHMHA, paclpeleleHue BEepPOATHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyuaiiHOW BeNMYUHBI, (YHKIUW paclpelesieHus W IUIOTHOCTH
PaBHOMEpPHOTO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIONb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpPENeNICHUH JUIs
peleHus 3aJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIICAOBAHUI, YMEHHE MPHUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAHMH, YMCIO MepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  pealbHbIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb M MHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

VYMeHne onepupoBarth IOHATUAMH: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOLIMECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MPSMBIMH, YTrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKU 10 IUIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aJad U3y4eHHbIE (DAKTBI M TEOpEeMbl IJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIU C IIOMOIUBI) T€OMETPUYECKUX IIOHATHM H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue ornepupoBaTh MOHATHSAMU: ILIONMIAb (GUTYPHI, 00BbEM (QUTYPHI,
MHOTI'Or'paHHUK, HpaBI/IJILHBIﬁ MHOT'OrpaHHHUK, CCUCHUC MHOI'OI'paHHHUKA,
Ky0, mMmapajuieienuresn, Mnpu3Ma, NUpamMuaa, Qurypa M IMOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, Miomaas cepbl, IIomanb
MOBEPXHOCTH THPAMH[BI, TPU3MBI, KOHyCa, IMIMHApa, 00BEM KyoOa,

IIPSAMOYTOJIBHOTO Tapajlleenunena, MUpamMuabl, NPU3MbL, LWIAHIPA,




KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUsI KOHyca W LWIMHJpA,
NapajuieJbHblE OCH WM OCHOBAHHUIO, CEYEHWE I11apa, IUIOCKOCTD,
Kacaromasicss cepsl, LMIMHAPA, KOHYCa; yMEHHE CTPOHWTH CEYCHHE
MHOTOTpaHHHKA, NU300pakaTb MHOTOIPAHHUKH, (PUTYpbl U MOBEPXHOCTU
BpAIllEHUs], UX CEYEHMS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSITh CBOMCTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITEITLHO
(bopMyIHpOBaThH OMpPEEIICHUS U3Yy9aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3BI
O CBOMCTBAaxX M MpU3HAKAX N'€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccudukanuioo ¢uryp mo
pa3’MYHBIM TpPHU3HAKaM, BBINOIHATH HEOOXOIUMBIEC JIOTOJHUTEIbHBIC

MOCTPOCHUS

11
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YMeHue omepupoBarh IMOHATHSAMH: JBM)KCHHE B IPOCTPAHCTBE,
napajuieNbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBI;, YMEHHE
pacro3HaBaTh paBHBIE U MOJOOHBIE (UTYpPBHI, B TOM YHCJIE B MPUPOJE,
HUCKYCCTBE, apXHTEKTYpEe; HCIIOJIb30BaTh T'C€OMETPHUYECKHUE OTHOIICHHUS
IpU pElIeHUWU 3a7ad; HaXOJUTh T€OMETPUYECKHE BETUYMHBI (IJIMHA,
yroj, IUIomanas, O0BhEM) TPU pelIeHUuW 3a7ad U3 JPYruX ydeOHBIX
MPEeIMETOB U U3 PEANbHOMN JKU3HHU; YMEHUE BBIUUCISITH T€OMETPHUYECKHE
BEITMYUHBI (JUTMHA, YTOJ, IUIONMIab, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCIIONB3YSl M3Yy4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJBHOTO Mapajuiesenurea, MTUPaMUJIbL, TPU3MBI,
MWINHApPA, KOHyCa, IMapa; YMEHHE HaXOAWTh OTHOIICHHE OO0BEMOB

NoJ00HBIX (puUryp

YMeHue onepupoBaTh NOHIATUSAMU: MPSIMOYTOJIbHASL CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, Pa3okKeHHe BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BENIEHUE, BEKTOPHOE TIPOU3BEACHHUE, YIOJl MEXIY
BEKTOpAaMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBINA METO
JUISL pelIeHUs] TeOMETpPUYeCKHMX 3aJad M 3aJad Jpyrux y4eOHbIX

MPEIMETOB
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YMeHue BbIOMpATh TOAXOMSAINIMA METOA JJIS PEIICHUs 3a/ayu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TIPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE pPaclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIPUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHUMCKOM M  MHUPOBOU

MaTeMaTH4YeCKOM HayKHU




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna v BBIYKCICHUS

11 HarypanbHble u nensle uncina. [lpu3Haku AeIMMOCTH LEbIX Yucel

19 Panmonanbupie  umcna. OOBIKHOBEHHbIE M JECATUYHbBIE JpOOM, MPOLEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypalbHOH cremeHu. JleiicTBus ¢ apudmMeTHyecKuMu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKaszareseM. CBoiicTBa
' CTETICHU

. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecaTHIHbIE U HATYPAIbHBIE JOTapUPMBI

HevictButenbHple  4ucia. ApupMeTHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYMCIEHUS, TIPAaBUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeoOpa3oBanme BEIpAKESHUH

1.9 KommnekcHeie uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 Lenbie u 1poOHO-paiOHANbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenblie n 1poOGHO-paIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABCHCTBA

2.8 Tpuronomerprdeckue HEPaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OnIpeaenuTe b MaTPHIIbI




OyHKIUHU U TpapUKU

Oyukuus, cnocoObl 3amanus ¢yakuuu. ['paduk QyHkimuu. BzaumHo oOpaTHbIE

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
Ob6nacte ompezeneHuss W MHOXKeCTBO 3HaueHuM ¢GyHkuuu. Hymm dyHknum.
3.0 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBbI (yHkuud. HauGomnbiiee M HauMeHblee 3HAaYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHBIM W IeNbIM Toka3arteneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkuuid. CBoiicTBa  (yHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 ApudmeTrnueckas U reoMmeTpuueckas nmporpeccuu. opmyia CI0KHBIX TPOIIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIE 37I€EMEHTAPHBIX (YHKIIHMA
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero 1 HaMMEHbILIEro 3HaYeHHUs (YHKIHU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHo03k€ecTBO, onepaluu HaJl MHOKeCcTBaMHU. J{narpamMmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®Durypsl Ha MITIOCKOCTH
1.2 [IpsiMbI€ ¥ TUTOCKOCTH B TTPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAILICHUS




7.5

KoopaunaTs! 1 BEKTOpBI




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

Anrebpa u Havasia MaTeMaTudeckoro ananusa, 10-11 xkmaccel/ Anmumos 111LA.,
Konsrun FO.M., Tkauea M.B. u apyrue, AKIIMOHEPHOE 00IIIECTBO

«M3parenbctBo «IIpocBemenue», 2025

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA
I1,EpmoBa u ap. Anrebpa u Havana ananuza 10-11. CamocrosTenbHble U KOHTPOJIbHbIE

paboter, M., MIJIEKCA, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Poccwuiickuit oOpa3oBatenbHblii moprai. Exunas koyutekuus. Edu.ru
S-xiace

Poccwuiickas anexkrponnas mkosa https://resh.edu.ru/

OTkpoIThIN OaHk 3aganuii OI'D
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