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HOACHUTEJBHASA 3AIIMCKA

PaGouass mporpamma ydeOHOTo Kypca «Anredpa W Hadala MaTEeMaTHYECKOTO aHaM3a» 0a30BOTO YPOBHS IS
obyuatomuxcs 10 —11 xmaccoB paspaborana Ha ocHOBe DenepalbHOTO rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIAPTa
cpeaHero o01ero oOpa3oBaHMsl, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUM, MPEABSBISIEMBIX K MaTEMaTHUIECKOMY
00pa30BaHMIO, M TPATUINKA POCCHICKOTO 0Opa3oBaHMs. Peanuzanus mporpamMmbl 00€CIIeYMBACT OBIAJCHHUE KIFOYEBBIMU
KOMIIETCHIIMSIMHA, COCTABJISIOIIMMUA OCHOBY IS CaMOpPa3BUTHS UM HEMPEPHIBHOTO 00pa3oBaHMs, IIEIIOCTHOCTH
OOMIEKYJIBTYPHOTO, TMIHOCTHOTO ¥ TIO3HABATEILHOTO Pa3BUTHS TMYHOCTH OOYJAFOIINXCS.

HEJIM U3YUEHHW A YUEBHOT'O KYPCA

Kypc «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIM3a» SBIISACTCS OJHMM W3 HamOojee 3HAYMMBIX B IIPOTpamMme
CTapIiell IIKOJIBI, TOCKOJBKY, C OIHOW CTOPOHBI, OH OOECIeYMBaeT WHCTPYMEHTAJIbHYIO 0a3y I HW3yYEeHHsI BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C APYrOod CTOPOHBI, (HOPMUPYET JIOTHUECKOE M aOCTPAKTHOE MBINIJICHUE yYaIUXCs Ha
YpOBHE, HEOOXOIMMOM JJISI OCBOCHHS KypCOB HH()OPMATHKHU, OOIIECTBO3HAHHUS, HICTOPHH, CIIOBECHOCTH. B paMkax maHHOTO
Kypca y4JaInecs OBJIaJICBAIOT YHUBEPCATBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpasi (GOPMYJIHUPYET CBOU JOCTHIKCHHSI B
MaTeMaTu4ecKou opme.

Kypc anreOpsl 1 Havanm MaTeMaTHYeCKOro aHaIM3a 3aKJaJblBA€T OCHOBY JUIsl YCHEIIHOTO OBJIAJCHUS 3aKOHAMU
bU3MKK, XUMHHM, OWOJIOTHH, TMOHUMAHUS OCHOBHBIX TEHACHIIMI DKOHOMHUKH M OOIIECTBEHHOW >KW3HH, IO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIIOJIb30BATh UX B IOBCETHEBHON
XKU3HHU. B To)ke BpeMs OBJajieHHe aOCTPAKTHBIMHU U JIOTUYECKH CTPOTMMHU MATEeMaTHYECKUMU KOHCTPYKIIMSIMHU pa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH YTBEPKICHHWSA, HCIIONb30BaTh 0000IIEeHHEe U
KOHKPETU3AINI0, a0CTparupoBaHUe M aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE UM KPUTHUYECKOE MBIIIIeHHE. B xone u3yuenus
anreOphl ¥ Havaj MaTEMaTHYECKOTO aHAJIM3a B CTAPIICH IIKOJIE yJaIIuecs MOIyJatoT HOBBIA OMBIT PEIICHUS MPUKIIATHBIX
3aJ1a4, CaMOCTOSTEIIHPHOTO MOCTPOSHUS MAaTEMAaTHYECKHX MOJIETCH peaqbHBbIX CUTYallMd W MHTEPIPETAIIUU TIOTyYCHHBIX
pEIICHNI, 3HAKOMATCS C TPUMEPaMH MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B TPHUPOJAE, HAyKe M B HCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHUSMHU U UX aBTOPaMH.

Kypc oOmamaer 3HAYMTENbHBIM BOCIHTATEIBHBIM ITOTEHIIMATIOM, KOTOPBIM pealm3yeTcs Kak dYepe3 y4eOHBIN
MaTepHa, CocoOCTBYIOMUN (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHMS, TaK M Yepe3 CICIUPUKY yIeOHOM TeITeTbHOCTH,
TpeOyIOIIelH CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOJIOJDKATEIHFHOW KOHIIGHTpAIlMd BHUMAaHUS M OTBETCTBEHHOCTH 3a
MOJTyYCHHBINA PE3yIbTAT.
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B ocHoBe MeTomuku oOydeHHs anredpe W HadalaM MaTeMaTHYeCKOTO aHalu3a JIC)KHUT NeATEIHbHOCTHBIA MPUHITUIT
oOyueHus.

CrpykTtypa Kypca «Anrebpa W Hadalla MaTeMaTHYECKOTO aHallM3a» BKIIOYAET CIEIYIOIINE COIepXKaTeIbHO-
METOIUYEeCKhe JUHUM: «Yncna w BeIUHCICHU», «DyHKIMM W Tpadukm», «YpaBHCHHS W HepaBeHCTBa», «Hauama
MaTEeMaTUYECKOT0 aHAIN3a», « MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COepKaTEIbHO-METOUNICCKIC JIMHUH U3YIat0TCS Ha
MPOTSOKEHUH ABYX JIET 00yUEHHUS B CTapIeH MIKOJIE, €CTECTBEHHO JIOMOJIHSS APYT APyTra U MOCTETICHHO HACKIIIASICh HOBBIMH
TeMaMH U pasnaenamMu. J[aHHBIN Kypc SBISETCS MHTETPATUBHBIM, ITOCKOJIBKY OOBEIUHSIET B ce0e COAEepKAHNE HECKOIBKUX
MaTEeMaTHYECKUX TUCIUIIINH: anreOpa, TPUrOHOMETPHS, MAaTEMAaTHYECKUI aHaIu3, TeOpHs MHOXKECTB U ap. [lo mepe Toro
KaK yJaIluecsl OBJIAJICBAOT BCE OoJee MUPOKUM MAaTEMAaTUYECKUM aIlllapaToM, Y HUX IOCIEI0BATEILHO (OPMUPYETCS H
COBEPIIICHCTBYETCS YMEHHE CTPOUTHh MAaTEMAaTHYCCKYIO MOJCNIbh PEealbHON CUTYyaIllH, MPUMEHITh 3HaHUSI, TIOJyYCHHEBIE B
Kypce «Aurebpa ¥ Havajla MaTeMaTHUYeCKOro aHalu3ay, [JI PEIICHHs CaMOCTOSITENIbHO C(HOpMYyIUPOBAHHOM
MaTeMaTUYeCKOM 3aJlauu, a 3aTEM UHTEPIPETUPOBATH MOTYyUECHHBIN pe3yJbTar.

ConeprxarenpHO-MEeTOuYecKas JIMHUS «Yuca ¥ BBIYUCICHUsD 3aBepiiaeT (OpMUPOBAHUE HABBIKOB UCTIOIb30BAHMS
JEUCTBUTEIBHBIX YHUCEN, KOTOPOE ObLIO HAayaTO B OCHOBHOM IIKoje. B crapmieil mikojie oco0oe BHUMaHUE YICISICTCS
(GbOpMHUPOBAHUIO MPOYHBIX BBHIYMCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B €05 MCIOJIB30BaHUE PA3IMYHBIX (OpM 3aIucu
JEHCTBUTEILHOTO YHCIIa, YMEHUE PAIIMOHATIBLHO BBIMOJIHATEH ACHCTBUS C HUMH, JENaTh NMPUKHUJIKY, OIIEHUBATH PE3YJIbTaT.
OOyuaromuecs MOTy4YaloT HABBIKKM MPUOMIKEHHBIX BBIUYMCICHUH, BBITIOJHEHUS IEHCTBHHA C YHMCIIAMHU, 3allMCAaHHBIMH B
CTaHJapTHOH (opMe, UCITOTH30BAHUS MaTEMAaTHYECKUX KOHCTAHT, OIICHUBAHUS YHCIIOBBIX BBIPAKCHHM.

Jluaus «YpaBHCHHUS U HEPABEHCTBA» PEATM3YETCs HA MPOTSHKEHUH BCETO OOYUCHUS B CTAapIIIEH IITKOJIE, TOCKOIBKY B
KOKIOM pasfiele MporpaMMbl TPEAYCMOTPEHO peIIeHHEe COOTBETCTBYIOIHMX 3amad. OOydaromuecs OBJaJIeBarOT
pPa3sTUYHBIMA METOJAMH PEIICHUS IEbIX, PAMOHATBHBIX, HPPAIMOHANBHBIX, MMOKA3aTEIbHBIX, JIOTAPUPMUUIECKUX H
TPUTOHOMETPHYCCKUX YpPaBHEHU, HEPABEHCTB M MX CHUCTeM. [lomydeHHBIE YMEHUS HCIIOJIL3YIOTCS TPU HUCCICIOBAHUH
(GYHKIHHA C TTOMOIIBIO TTPOU3BOAHON, PEIICHUH MPUKIATHBIX 3a7a9 U 33/1a4 Ha HAX0XACHUE HaWOOJBIINX U HAMMCHBIITHX
3HaueHui GpyHKuuu. J[aHHas copeprkaTeabHas IMHUAS BKIIFOYAET B ce0s Takke (POpMUPOBAHKE YMEHUN BBITIOIHATH PACUETHI
o (opmysam, mpeoOpa3oBaHUs MEIbIX, PAIIUOHATBHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKe
BBIPOKEHUM, COJEpKAIIUX CTerneHu u Jyorapudmel. braromaps um3ydeHuio anreOpandeckoro marepuaia MPOUCXOIUT
JanbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIUICHUS YUaIuXcs, GOPMHUPYIOTCS HABBIKH JIeTyKTUBHBIX
paccyxJeHui, paboThl C CHMBOJIBLHBIME (hOpMaMU, TIPEICTABIICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIE PABEHCTB U
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HepaBeHCTB. Anredpa npemyaraet 3(pQeKTUBHbIE UHCTPYMEHTHI JUIsl PELICHUS] MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX
3a]1a4, HarJsAJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KakK sI3bIKa HAYKH.

CopepxarenpHo-MeToIMYeCKas: TMHUA « DYHKIIMM U TpapUKu» TECHO NEPEIIETACTC ¢ JPYTMMH JIMHUSMU Kypca,
HOCKOJIBKY B KAKOM-TO CMBICJIE 33JJa€T MOCIIEI0BATEIbHOCTh U3yUEHHUsI MaTepuana. M3yueHue cTerneHHoM, MoKa3aTeabHOH,
Jgorapu(pMUUECKONl U TPUTOHOMETPUUECKUX (DYHKIHNA, UX CBOWCTB U I'papUKOB, UCIOIB30BAHUE (PYHKIMN TSI pEUICHUS
3a]a4 U3 JPYrHX Y4YeOHBIX MPEIMETOB M PEaNbHOM JKM3HM TECHO CBA3aHO KaK C MAaTEMaTHUYECKUM aHAJIM30M, TakK U C
pellieHneM ypaBHEHHM W HepaBeHCTB. [Ipu 3Tom Oouibllioe BHUMaHHUE YAENSAETCS (POPMUPOBAHUIO YMEHHUS BBIPAXaTh
dbopMyiaMu 3aBUCHMOCTH MEX]y Pa3IMUHBIMH BETMUYWHAMH, UCCIEI0BAThH MONTYUYCHHbIE (PYHKIIUU, CTPOUTH X TPapUKH.
Martepuan 3Toi cofep)aTelIbHON IMHUN HAIleJIeH Ha Pa3BUTHE YMEHUN 1 HABBIKOB, TO3BOJISIOIINX BBIPAYKATh 3aBUCUIMOCTH
MEXIYy BEIMYMHAMHU B PA3JIMYHOM (opMe: aHAIMTHUYECKOW, rpauyeckod U cioBecHOW. Ero m3yueHue crnocoOCTByeT
Pa3BUTHUIO aJITOPUTMUYECKOTO MBIIIEHUS, CTIOCOOHOCTH K 0000IIEHNIO0 U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOT .

CopepxarenpHas auHMS «Hayana MareMaTH4ecKOro aHajan3a» IO3BOJSET CYLIECTBEHHO PacIIUPUTh KPYr Kak
MaTEeMaTHYECKUX, TaK U MIPUKIIAIHBIX 3a/1a4, TOCTYITHBIX 00y4atoIUMCs, y KOTOPBIX HOSBIIAETCS BO3MOXKHOCTh UCCIIEI0BATh
U CTPOUTH Ipaduku (PyHKUMHA, ONpeAensTh UX HauOONbIINE M HaUMEHbUIME 3HAUYECHMS, BBIYUCIATH IUIOWAAN GUryp u
O00BEMBI TEJl, HaXOAWUTh CKOPOCTH U YCKOpEHHUs mpoleccoB. JlaHHas cojepkaTenbHas JUHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHUS MaTEMaTHYECKUX MOJIENe peanbHbIX CHUTYyallMi, HAaXOXACHWUsS HAWIY4IIEero peuleHHs B
MPUKJIATHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMUYECKUX, 3aJadaX. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYE€CKOTO aHaIH3a
CIIOCOOCTBYET Pa3BUTHIO aO0CTPAKTHOIO, (POPMAJIbHO-JIOTMYECKOTO U KPEATUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUN
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTEeMAaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOydarommecs y3HAIOT O BBIIAIOIIIXCS
pe3ynbTaTax, HOJyYEeHHBIX B XO/I€ Pa3BUTHUSI MATEMATUKH KaK HAyKH, U UX aBTOpPaXx.

ConepxarenpHOo-MeTOqUYeCKass JuHUSA «MHOXKecTBa M JIOTMKa» B OCHOBHOM TMOCBSIIEHA 3JIEMEHTaM TEOPHH
MHO>KECTB. TeopeTnKo-MHOXKECTBEHHBIE MPEACTABICHUSI MPOHU3BIBAIOT BECh KypC IMIKOJIHHOW MAaTEeMAaTUKH U MPEAIararoT
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHAIOMNN BCE Pa3Aelbl MAaTEMATHKU M €€ MPHUIIOKEHUN, OHU CBS3BIBAIOT Pa3HBIC
MaTeMaTHYeCKUEe JUCLMILTMHBI B equHoe 1enoe. [loaTroMmy BaxHO JaTh BO3MOXKHOCTh LIKOJIBHUKY MOHUMATh TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTeMaTUKH U UCIIOJIB30BaTh €T0 JIJIsl BBIPAXKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hadajsa MaTeMaTHUYECKOTO AaHAIM3a» MPHUCYTCTBYIOT TaKXe OCHOBBI MaT€MaTH4YE€CKOTO
MOJICTUPOBAHUS, KOTOPbIE IPU3BaHbl CHOPMHUPOBATH HABBIKH MOCTPOCHUS MOJENIEH pealbHbIX CUTYalUi, HCCIeT10BaHUSL
ATHX MOJEJIE ¢ MOMOLIBIO ammnapara aareOpbl U MATEMaTHYECKOTO aHaIM3a U MHTEPIPETALUU MOJyUYEHHBIX PE3yJIbTaTOB.
Takue 3a1aHus BIUIETEHBI B KQXIbIM U3 pa3/ie’IoB IpOrpaMMBbl, MOCKOJIbKY BECh MaTepHall Kypca IIUPOKO UCIIONIb3YETCs JIs
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pelieHus: MpUKIAAHbIX 3a1a4. [Ipu pereHnn pealbHbIX MPAaKTUUYECKUX 3aad y4allhecs pa3BUBAIOT HAOIOAATEIbHOCTD,
YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BAaTh AHAJIOTHIO, 0000IIATh U KOHKPETH3UPOBAThH
npobiemy. JlearenbHoCTh 0 (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCEe U3YUCHHUS
BCEX TEM Kypca «AnreOpa 1 Hauajia MaTEMaTHYECKOTO aHATN3a.

MECTO YUEBHOI'O KYPCA B YUEGHOM IUUVIAHE

B ydeOHOM M1aHE Ha U3yYeHUE Kypca anredpsl 1 Hadyajl MaTeMaTHYeCKOTo aHaau3a Ha 0a30BOM YPOBHE OTBOJUTCS 2
yaca B Henemo B 10 kiacce u 3 gaca B Hepenio B 11 kiacce, Bcero 3a 1Ba roga ooy4yenust — 170 gacos.

COIAEPKAHUE YYEBHOI'O KYPCA

10 KJITACC

Hucna v BBIYUCIEHUS

Panmonanehpie yncna. OOBIKHOBEHHbBIE M JIECATUYHBIE APOOU, MPOLIEHThI, OECKOHEUHBIE MEPUOIUYECKHE IPOOH.
ApudmeTnueckue onepanmuy ¢ paluroHaIbHBIMU YHCIaMU, IPeoOpa30BaHusl YUCIOBbIX BhlpakeHul. [Ipumenenue npobeit
Y IPOLIEHTOB JJIs pELICHUS IPUKIAJIHbBIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHNUN U PEAIbHON KU3HU.

JleficTBUTENnbHBIE uucaa. PalyoHanpHble U HppalMOHANbHbIE 4YHCla. ApUPMETHYECKHE OIepaluu C
JNEUCTBUTENBLHBIMU uYnciaMu. [IpuOnumkEHHbIE BBIYMCICHMS, TMpaBUia OKPYIJICHUS, MPUKUIKA U OIIEHKAa pe3ysbTara
BBIYHCIICHUN.

Crenenb ¢ nenbiM nokazaresiem. CtanaaptHas opma 3anucH JeiCTBUTENBHOTO uncia. Micnosib30BaHue MOIX0ISIIeH
(bopMBbI 3aMKCH JEHCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MPAKTUYECKHUX 3a]1a4 U MPECTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM cTeneHu. JlelicTBrs ¢ apuMEeTHUECKUMU KOPHSIMHU HaTypalbHOU CTENEHU.

CuHycC, KOCUHYC ¥ TAaHT'€HC YUCJIOBOI0 apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTAaHI€HC YHUCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHH. OCHOBHbBIE TPUTOHOMETPUYECKHUE (POPMYIIBI.

YpaBHeHUE, KOPEHb YpaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. METO HHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHNUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU .

[IpumeHneHne ypaBHEHUH U HEPABEHCTB K PEUICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3aja4 U3 pa3IMyHbIX 00JacTel HayKu
Y PEAIbHOM KU3HU.



OyHKIMHA U TpaduKu

OynHkus, cnocoObl 3amanus GpyHkiuu. ['paduk ynkuun. Bzaumuo oOpatHbie GyHKITUH.

OO6uacthb onpeeneHus 1 MHOKeCTBO 3HaueHui pyukiuu. Hynu ¢pynkuuu. [IpomexyTku 3HaKOnocTossHCTBa. YETHBIE
U HEYETHBIC (DYHKIIMH.

Crenennas (GyHKIUS ¢ HaTypaJbHBIM U LIEJbIM MoKka3zaTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaguk KOpHs N-
OU CTENEHHU.

TpuronomeTrpudeckasi OKpy>KHOCTb, OIIPEICTICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA YHUCIOBOTO apryMEHTA.

Hayana maremaTnueckoro aHanusa

[TocnenoBaTrenbHOCTH, CIIOCOOBI 33/ITaHUA MTOCIEI0BATENLHOCTEN. MOHOTOHHBIE TIOCIE0BATEIBHOCTH.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoneuHo yObIBaromias reomerpuueckas mporpeccus. Cymma
OeCcKOHEYHO yObIBaroIIei reoMeTpruueckoi nporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB. Vcrionb3oBaHue NPOTPECCUH IS
pELIEHHUS peaJIbHBIX 33/1a4 MPUKIIATHOTO XapaKTepa.

MHo»xecTBa U JIOTUKa

MHoXecTBO, omepanuu Haj MHokecTBamH. Jluarpammel Oiinepa—BenHa. [IpuMeHeHUE TEOPETHKO-
MHOKECTBEHHOTO arapara Jjisi OMHUCAHUS PEalbHBIX MPOIECCOB U SIBICHUMN, MPU PEIICHUU 3a7ad U3 JPYTUX YUEOHBIX
IIPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KJIIACC

Yucna v BBIYUCIEHUS

HarypanpHnbie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHACEIL.

Crenenb ¢ palMOHAIBHBIM TTOKa3zaTeaeM. CBOWCTBA CTEIICHU.

Jlorapudm uucna. JleciTuuHble U HATypATbHBIE JIOTAPU(PMBI.

YpaBHEHUS U HEPABEHCTBA

[IpeoOpazoBanue BeIpaKEHH, COACPIKANTUX JTOTAPU(MBI.

[IpeoOpazoBanue BeIpaKEHHH, COAEPKAIUX CTETICHH C PAIMOHAIIBLHBIM TTOKA3aTeIIeM.

[TpyuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHble ypaBHEHHS] U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBRA.

CucTteMbl TMHENHBIX YpaBHEHUH. PellieHrne NpuKiIaaHbIX 3a/1a4 ¢ TOMOIIBI0 CUCTEMBI JIMHEHHBIX YPaBHEHUIA.
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CucteMsl M COBOKYITHOCTH PAllMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIIEHUIO MaTEMaTHUECKHX 3314 U 33a4 U3 pa3IMuHbIX 00s1acTeil
HAyK{ U PEAIbHOM KU3HU.

OyHKIMHA U TpaduKu

Oyukuwms. [lepuoanueckue pynkun. [IpoMexyTkin MOHOTOHHOCTH PYHKIIMH. MakCUMyMbl 1 MUHUMYMBI (DyHKITHH.
Haubonbiiee u HauMeHblee 3HaueHue QyHKIIUU Ha IPOMEKYTKE.

TpuroHomerpruueckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTenbHas u jorapupmuueckas GyHKIHUU, UX CBOMCTBA U rpauKH.

Hcnonb3zoBanue rpa@ukoB (GyHKIMM 7151 pelICHNs YPaBHEHUH U JIMHEUHBIX CHCTEM.

Hcnonb3zoBanue rpadukoB (yHKUMA I UCCIEIOBAaHUSA MPOLECCOB M 3aBUCHUMOCTEH, KOTOPbIE€ BO3HHMKAIOT MpU
pELICHNN 3aJa4 U3 IPYruX yU4eOHbIX MPEAMETOB U pealbHON )KU3HHU.

Hayana maremaTnueckoro aHanusa

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JUIsl pEIICHHUS HEPABEHCTB.

[TpousBoanas pynkuuu. ['eomerpudeckuil u GU3NIECKUN CMBICI TPOU3BOTHOM.

[IpousBoaHbIe Ar1eMEHTapHbIX (QYyHKIUHA. POpMYIIbl HAXOXKACHUS TPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO
byHKIMA.

[IpuMeHeHrne NPOM3BOJHOM K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH W AKCTpeMyMbl. Haxoxxnenue
HanOOJIbLIEr0 U HAMMEHBIIEr0 3HAaYeHUs PYHKIIMU HA OTPE3KE.

[IpuMeHeHre MPOU3BOAHOM [JIsi HAXOXKJIEHUS HAWIYYIIEero PElIeHUs B NPHUKIAJHBIX 3ajadax, JUIsl ONpeIeTIeHUs
CKOPOCTH TpolLiecca, 3aIaHHOT0 (DOPMYJION WA TpaUKOM.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Nuterpan, ero reoMmerpuueckuit u puzndeckuii cMpici. Beraucienue nuaterpaia no gopmyne Hetorona—Jleitbuua.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro npenMera «MaremaTtnka» JOKHO OOeCleuuBaTh JOCTHKEHHE Ha YPOBHE CPEIHEro oOILero
o0pa30BaHMsl CAEAYIOUIUX JUUHOCTHBIX, METANPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMHHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHHS MPOTrpaMMbl yueOHOTo npeameTa « MaTemaThkay XapakTepU3yrTCs:

['paxk1anckoe BOCIIUTaHHE:
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c(hOpPMHUPOBAHHOCTHIO IPAKIAHCKON MO3UIIMK 00YyYaIOIIErocs Kak akTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO
0OIIEeCTBa, MPECTABICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHM, IPOLIETYp
rpaKJaHCKOTro oO1miecTBa (BBIOOPHI, ONPOCHI U TIp.), YMEHHEM B3aUMOJICHCTBOBATh C COLIMAIBHBIMU WHCTUTYyTaMH B
COOTBETCTBHUH C UX (YHKIMSIMHU U HA3HAYCHUEM.

[TatprnoTHyeckoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAKTAHCKOW UACHTHYHOCTH, YBAKEHUS K ITPOIIIJIOMY U HACTOSIIEMY POCCHICKOM
MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM POCCHUUCKMX MAaTEMAaTUKOB M POCCHUMCKOW MaTEMaTHYECKON
IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUMN B IPYTHX HayKaX, TEXHOJIOTUSIX, cPpepax SKOHOMUKH.

JlyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH POCCUUCKOr0 Hapoaa; C(HOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUA,
ATUYECKOr0 IMOBEIACHHUS, CBSI3aHHOIO C IPAKTUYECKUM MPUMEHEHUEM JOCTHXKECHUW HAYKU U JCATEIBHOCTBIO YUYEHOTO;
OCO3HAHHWEM JIMYHOTO BKJIJla B TOCTPOECHUE YCTOMYMBOTO Oy IyIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAs SCTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELIEHUN, PACCYKICHUI; BOCIIPUUMYUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

Pur3nyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI TPUMEHSITh MaTEMAaTUUECKUE 3HAHUS B UHTEPEcaxX 3/I0POBOTO M OE30MacHOro oopasza
JKW3HU, OTBETCTBEHHOI'O0 OTHOILIECHUS K CBOEMY 3J0pPOBbIO (370pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEKUM 3aHSATUU U
OTHbIXa, peryispHas (Quznueckas aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHSIX CIOPTUBHO-
03/I0POBUTEIILHOM JAEATEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/ly, OCOZHAHUEM IIEHHOCTH TPYIO0JIIOOMS; HHTEPECOM K pa3Iu4HbIM chepam npodhecCHoHAITBHOM
JEATEeIIbHOCTH, CBSI3aHHBIM C MAaTE€MAaTUKOM W €€ MPUJIOKEHUSIMHU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyyieit
npodeccun U peaau30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTEeMaTHYECKOMY
o0pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSKEHUU BCEU KU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYACTHIO B PEIICHUH
MMPAKTUYECKUX 33724 MaTEMaTUIYE€CKON HAITPABJICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIBTYPhI, IOHUMAHUEM BIUSHUS COIMATLHO-?KOHOMUYECKHUX MPOIIECCOB Ha
COCTOSIHUE TIPUPOTHOM U COIMMAIIBHOM Cpeibl, 0CO3HAHUEM TTI00ATEHOTO XapaKTepa AKOJIOTHUYECKUX IPOOIIeM; OpHEeHTAIHEH
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Ha IPUMEHEHUE MaTEMaTUYECKUX 3HAHUH JJIs pEelIeHus 3a/1ad B 001aCTH OKPYIKAIOLIEH cpesibl, INIAaHUPOBAHUS ITOCTYIIKOB
Y OLICHKU UX BO3MOKHBIX IOCJIEACTBUM I OKPYIKAIOIIEH CPEBl.

[{eHHOCTH HAyYHOTO IIO3HAHUS:

C()OPMUPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKu U
OOIIIECTBEHHON MPAaKTHUKW, MOHMMAHUEM MaTeMaTUYeCKOM HayKH Kak CQepbl YelOBEUYECKOW NeATEIbHOCTH, ITAloOB €€
Pa3BUTHS ¥ 3HAYUMOCTH JUIsl Pa3BUTHS LUBWIM3ALMU; OBJIAJIEHUEM SI3bIKOM MaTEMATUKNA M MAaTEMATHYECKON KYJIbTYPOU KaK
CPEICTBOM TIO3HAaHUSA MHpPA; TOTOBHOCTBIO OCYIIECTBJISTH IPOEKTHYIO U  HCCIEIOBATEIbCKYIO AESATEIBHOCTD
WHIUBUYaJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATbI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUS MPOrpaMMmbl ydyeOHOro mnpeamera «MarTeMaThkay XapaKTepU3yHOTCs
OBJIAZICHUEM YHHUBEPCAJIbHBIMU HO3HABAMENbHLIMU OCUCMBUAMU, YHUBEPCALHbIMU KOMMYHUKAMUBHLIMU OeUCmeUusamu,
VHUBEPCAbHBIMU Pe2YNAMUBHBIMU OCUCBUIMU.

1) Vhusepcanvuvie noznasamenvhuvle Oeticmsus, 00ecneuusaom Gopmuposanue 6a306bix KOZHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoeHue Memooo8 NOZHAHUSA OKPYICAIOWe20 MUupa;, NpuMeHeHue a0SUYECKUX, UCCIe008amenbCKux
onepayuii, ymeHnutl pabomams ¢ ungopmayueii).

ba3oBble nornueckue qeUCTBUA:

— BBUIBIIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTUYECKUX OOBEKTOB, MOHSATUM, OTHOLIECHUI
MEXAY NOHATUSAMU; (HOPMYJIUPOBATh ONpPENESICHUs MOHATHI; YCTaHABIMBATh CYLIECTBEHHBIM MPU3HAK KilacCU(pUKALIIH,
OCHOBaHMSI 1711 0000ILIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

— BOCHpPUHUMATh, (OPMYIMPOBaTH M MPeoOpa3oBBIBATH CYXKICHUS: YTBEPAUTENbHbIE M OTPULIATENIbHBIE,
€IMHUYHbIE, YaCTHBIE U OOIINE; YCIOBHBIE;

—  BBUIIBJIATh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUUS B (paKTax, TaHHBIX, HAOIIOACHUSIX U
YTBEPXKICHUSIX; TPeAJIaraTh KPUTEPHUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEN 1 MPOTUBOPEUNIA;

— JenaTb BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX W HWHIYKTUBHBIX YMO3aKIIOUYEHUH,
YMO3AKIIFOYECHUH 110 aHAJIOTUH;

— IPOBOJAWUTH CAMOCTOSATENIBHO JI0KA3aTEIbCTBA MAaTEMATHUYECKUX YTBEPXKACHHHU (TpsIMbIE M OT IPOTUBHOIO),
BBICTpAauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHUS U BBIBOJIBL;

— BbIOMpATh CIOCOO pelleHns yuyeOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS, BBIOMpaTh HauboJsee
MNOAXOSIINNA ¢ yYETOM CaMOCTOSTENbHO BbIIEIEHHBIX KPUTEPHUEB).
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bazoBbic HcciieoBaTeIbCKUE ACHCTBHUS:

— HCIIONB30BaTh BOIPOCH KaK HCCICNAOBATCILCKUM HWHCTPYMEHT TO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKCcHpyIoIre MPOTHBOPEYHNE, MPOOIEMY, YCTaHABIMBATH HCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

— TPOBOJUTH CAMOCTOSTEIBHO CIUIAHMPOBAHHBIN AKCIIEPUMEHT, UCCJCAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTHYECKOr0 00bEKTa, SIBJICHUS, MPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEH MEXKTy O0BEKTaMH, SIBIICHUSIMH, ITPOIICCCaMU;

—  CaMOCTOSITCIIBHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI IO pe3yJibTaTaM IMPOBEAEHHOTO HAOIIOACHUS,
WCCJICIOBAHMSI, OIICHUBATH JOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIHTATOB, BHIBOJAOB U 000OIICHMIA,

— TPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEIIOIOKEHHSI O €T0 PAa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabota ¢ nundopmariuei:

—  BBIABJIATH JeUITUTHI HHPOPMAITUH, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETA HA BOIIPOC U IS PEIICHUS 3a/1a4H;

— BbIOMpaTh WHGOPMAIIMIO W3 HCTOYHUKOB pA3IUYHBIX THIIOB, aHAJIM3WPOBaTh, CHUCTEMATH3UPOBATh W
UHTEPIIPETHPOBATH HH(POPMAIIUIO PA3TTUIHBIX BUIOB B (POPM MpeICTaBICHUS;

—  CTPYKTYpHpPOBaTh MHGOPMAIIHIO, TIPEACTABIIAT €€ B Pa3IudHBIX (OpMax, HWILTIOCTPUPOBATh TpadUUECKH;

—  OIIEHWBATH HAJAEKHOCTh HHPOPMAIIUHN TTO CAMOCTOSATEIHHO CPOPMYITUPOBAHHBIM KPUTCPHSIM.

2) Vuueepcanvhvie KOMMYHUKaGmMueHvle OCUCMSUs, 00ecneuusaom c@opMuUpo8aHHoOCmb COYUAILHBIX HABLIKOG
0byuarouuxcs.

Ob6mienue:

— BOCTIpPUHUMAThH ¥ (OPMYJIMPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBHSIMH M IEJISIMU OOIICHHMSI;, SICHO, TOYHO,
I'PaMOTHO BBIpa)kaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MIHCHBMEHHBIX TEKCTaX, 1aBaTh MOSICHCHHS 110 XOAY PEIICHUS 3a/IauH,
KOMMEHTHPOBATh TMOJIYYCHHBIN pe3y/IbTar;

— B Xoze OOCYXICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOH TEeMbI, MPOOJIEMBI, periacMoi 3aaaud,
BBICKA3bIBATh MJICH, HAIICJCHHBIC HA MOMCK PEIICHHS; COMOCTABIATh CBOU CYXKACHHS C CYXXIACHUSAMH IPYTHX YYaCTHHKOB
yanora, OOHapyKWBaTh pa3IMYMe M CXOJCTBO IO3WIIHUN;, B KOPPEKTHOH ¢opme (HOpMyIHpoOBaTh pa3HOTIACHS, CBOH
BO3PaKCHUS;

—  TPEICTABIISTH Pe3yJIbTAaThl PEIICHUS 3a/1a49H, IKCIICPUMEHTA, UCCIICIOBAHHMSI, IIPOCKTA; CAMOCTOSTEIIBHO BEIOMPATh
(dbopMaT BBICTYIUICHUS C YIETOM 3a1a4 MTPE3SHTAIIMHA U OCOOCHHOCTEH ayAUTOPHH.
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CoTpyITHUYECTBO:

— TMOHMMAaTh M MCIOJIB30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUAYAJIBHOW paOOThI MPHU PEHICHUU YUYEOHBIX
3a/1a4; IPUHAMATH I1€JTh COBMECTHOM JEATEILHOCTH, TUIAHUPOBATH OPTaHU3AIMIO COBMECTHOU PabOThI, pacpeesiTh BUIbI
paboT, JOTOBapHUBATKCS, 00OCYKIATh MPOIIECC U PE3yIbTaT pabOThl; 0000IIaTh MHEHHS HECKOIBKHX JTFOJCH;

— y4acTBOBaTh B IPYNMOBBIX ¢dopmax padboThl (00CYXJAeHHUS, OOMEH MHEHHH, «MO3TOBBIE IITYPMBI» U HHBIC);
BBITIOJTHSATH CBOIO YacTh pabOTHI M KOOPJMHUPOBATH CBOM JICCTBUS C JIPYTMMH YJICHAMH KOMAaH/Ibl; OIICHUBATh KaueCTBO
CBOET0 BKJIaJla B OOIIUI IPOIYKT IO KPUTEPUAM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

3) Vuuesepcanvmuvie pecynismuenvie oelicmsusi, 0becneuusarom Gopmuposanue CMolCI08bIX YCMAHOBOK U HCUZHEHHBIX
HABLIKOG JIUYHOCTIU.

Camoopranuzanusi:

COCTaBJIATh IUIaH, aITOPUTM PEIICHHS 3a7a4H, BHIOMpATh CIIOCO0 pelieHUs ¢ YYETOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM HH(MOPMAIIUH.

CaMOKOHTPOJIB:

— BJIQJICTh HAaBBIKAMM TO3HABATEJIbHOW peQIEKCHM KaK OCO3HAHUSI COBEPIIAEMBIX JIEUCTBUN M MBICIUTEIBHBIX
MPOIIECCOB, MX PE3YJbTATOB; BJAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISA MpoIlecca U pe3ysibTaTa PEelICHUS
MaTeMaTUYECKOM 3a4auu;

— TNPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh ITPY PEIIICHUU 3a/1a491, BHOCUTH KOPPEKTHUBBHI B JICSTEIIbHOCTh
Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX, HAMICHHBIX ONTMOOK, BBISIBIICHHBIX TPYIHOCTCH;

— OLICHUBATh COOTBETCTBHUE PE3yJibTaTa LU U YCIOBUSIM, OOBSICHATh MPUUUHBI IOCTUKEHUSI UJIA HEJIOCTUKEHUS
PE3YJbTATOB JICSITEIHLHOCTH, HAXOUTh OIIMOKY, JaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

ITPEAMETHBIE PE3VYJIBTATbI

OcBoeHne y4yeOHOro Kypca «Anredpa W Hadalla MaTeMaTHYECKOro aHaju3a» Ha YPOBHE CPEAHEro OOIIero
o0pa3oBaHus JIOJHKHO 00eCcrieurBaTh JOCTHXKEHUE CIEAYIONIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucna 1 BBIYUCICHUS

OrneprpoBaTh NOHATHUSIMU: PAIIMOHAIBHOE U JEHCTBUTEILHOC YHCII0, OOBIKHOBEHHAS U ICCATUYHAS IPOOD, TPOICHTHI.

BreimonuaTe apudMeTHuecKre onepaiyy ¢ palidoHaaIbHBIMA U JeHCTBUTEILHBIMI YUCIaAMU.

BrinonasaTh npuOImKkEHHBIC BRIYUCICHUS, UCTIONB3YS TIPaBUIa OKPYTIIEHUS, JAeJIaTh MPUKUIKY U OIICHKY pe3yJibTaTa
BBIYMCJICHU.
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OnepupoBaTh MOHATUSAMU: CTENEHb C LENBIM [TOKA3aTeIeM; CTaHJapTHas (opMma 3allucu JEHCTBUTEIBHOIO YKCIa,
KOpPEHb HATypaJbHOM CTENEHU; HCIOJb30BaTh MNOAXOAAIIYI0 (OpMYy 3amUCH JEHCTBUTENBHBIX YHMCEN JJS PELICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOTO YIJIa; HCIIOJIb30BATh 3aIMCh IIPOU3BOJIBHOIO
yTJia 4yepe3 o0paTHbIe TPUTOHOMETPUUYECKHE (PYHKITUH.

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO; IE€JIO€, PALMOHAIBHOE, HWPPALHOHAIBHOE
ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BoInonHATh Npeodpa3oBaHusi TPUTOHOMETPUYECKHUX BBIPAKEHUN U PEIIATh TPUTOHOMETPUYECKUE YPABHEHHS.

BoinonHaTe npeoOpa3oBaHusl LENbIX, PAIIMOHATIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN M PEIIaTb OCHOBHBIE THIIbI
LEJbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS M HEPABEHCTBA JUIsl PELLICHUSI MATEMAaTUYECKUX 3a/]a4 U 33a4 U3 pa3IN4HbIX o0JacTel HayKu
Y PEAIbHOU KU3HU.

MonennpoBaTh peanbHbIE CUTyallUM Ha SI3bIKE anreOpbl, COCTAaBIISTh BBIPAKEHUS, YPABHEHMsI, HEPABEHCTBA IO
YCIJIOBUIO 33J1a4M, UCCIIEJOBATh MOCTPOSHHBIE MOJIENHN C UCIOIb30BAaHUEM armapaTa ajareopsl.

OyHKIMY U Tpapuku

OnepupoBath NOHATUSAMU: (PYHKIIMS, CIOCOOBI 3aaHusl (PYHKIMHU, 00JACTh ONpPENEeHUs U MHOKECTBO 3HAUCHHM
byHKuMH, rpa@uk GyHKIUU, B3aUMHO 0OpaTHbIE (PYHKIUH.

OnepupoBaTh MOHATUAMU: YETHOCTh M HEUETHOCTH (DYHKLIMH, HYJIU (DYHKIIMH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMN 715 pelIeHUs ypaBHEHUH.

Crpouth M uuTaTh TpaduKu JUHEHHOW (YHKUMH, KBAAPATUYHON (YHKIMH, CTETIEHHOW (DYHKIMU C UEIbIM
MOKa3aTeJIEM.

Hcnonb3oBath rpaguku QyHKIMI AJ1 MCCIAEA0OBaHMS MPOLECCOB U 3aBUCUMOCTEN MpHU PEIIeHUH 3a7a4d U3 JPyTrux
y4eOHBIX MPEAMETOB U peaJbHON KHU3HU; BRIpAXaTh (POpMyIaMH 3aBUCUMOCTH MEX]y BETUUMHAMH.

Havana maremaTrdeckoro aHaausa

OnepupoBaTh MOHATHIMHU: TTOCIEI0BATEILHOCTD, apu(PMEeTUYECKas U TEOMETPUYECKasi IPOrPECCUH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO yOBIBAIOIIAsI TEOMETPUUECKAs TPOTPECCHsi, CyMMa OECKOHEYHO yOBIBAIOIICH
r€OMETPUYECKOU MPOrPECCHH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.
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Hcrnonb30BaTh CBOWCTBA IOCIIENOBATEIBHOCTEM W IPOTPECCUH Ul PEUICHUS pPEAJbHBIX 3a4ad IPUKIATHOTO
XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBath MOHATUAMH: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJIsl ONMCaHUs PEATIbHBIX IIPOLIECCOB U SIBJICHUM, IIPU PELICHUN
3a7a4 U3 IPYTUX yueOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSAMHU: OIIPEAEIIEHNE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTRO.

11 KIIACC

Uucna v BEIYMCIECHUSA

OneprpoBaTh MNOHATHUSAMH: HATYypaJbHOE, LEJIOE€ YKCIO; HCIOJIb30BaTh MPU3HAKU JEJIMMOCTH ILENbIX YHUCEN,
PAa3JI0KEHHUE YNCIIA HA IIPOCTHIE MHOKUTEIM Il PELLICHUs 3a1ay.

OnepupoBaTh MOHATUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh NOHATUIMMU: JIOTAPU(PM UUCIIA, AECITUYHBIE U HATYpaJIbHbIE JIOTapU(PMBI.

YpaBHEHUS U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHM Al NpeoOpa3oBaHMs BBIPAKEHUI; ONEpUPOBATH MOHITUSIMM: IOKA3aTEIbHOE
YPaBHEHHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE TUIIBI II0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsaTh TpeoOpa3oBaHusl BEIPAKEHUN, COAEPKALIUX JOrapu(Mbl; ONEepUpoBaTh MOHATUAMU: JOrapUPMUIECKOe
YpaBHEHUE U HEPABEHCTBO; pelIaTh OCHOBHBIE TUIIBI JOTapu(hMUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenus npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NOHATHUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUW M €€ PEIICHUE; HCMOJb30BAaTh CUCTEMY JIMHEMHBIX
YPaBHEHMM I PELIEHUs PAKTUYECKUX 3a7a4.

HaxoauTe pemenus npocTelmx CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

MopenupoBaTh peanbHble CUTyallUd Ha SI3bIKE aireOpbl, COCTABJATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
CHCTEMBI 110 YCIIOBHIO 3aJa4H, UCCIEA0BATh NOCTPOCHHBIE MOJEIHU C HCIIOJIb30BAHUEM arapara ainreopsl.

OyHKIUU U TpaduKu

OnepupoBaTh MOHATUSIMH: MEpHOAUYECKast (PYHKIMS, TPOMEKXYTKH MOHOTOHHOCTH (DYHKILMH, TOUKH dKCTpEMyMa
byHkIMM, HanOoJIblIIee U HaUMEHbIIIEee 3HaUCHUS (PYHKIIMU Ha POMEKYTKE; HCIIOJIb30BaTh UX IS UCCIEA0BAHUS (DYHKIIUH,
3aJIaHHOM TPadUKOM.
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OnepupoBaTb NOHATUAMU: TpadUKH TOKA3aTEIbHOM, JOrapuMUUYECKO U TPUTOHOMETPUYECKHUX (DYHKIMIA;
n300paxaTh UX Ha KOOPJAUHATHON IUNIOCKOCTH U UCIOJIB30BaTh JJISl PEILIEHUS] YPaBHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPIMHATHOW IUIOCKOCTU TpaUKU JIMHEHHBIX YPABHEHMM M HCIIOJIb30BATh MX JJIsl PEIICHUS
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

Hcnons3oBath rpaduku GyHKIUN AJI UCCIETOBAHMS MPOLIECCOB M 3aBUCUMOCTEN U3 APYTUX YUYEOHBIX TUCIUILINH.

Hauama MmaremaTnyeckoro ananusa

OmnepupoBaTh MOHATUSMU: HENMpPEpbIBHAS (PYHKIHS; MPOU3BOAHAs (YHKIMH, HCIOJIH30BaTh I'€OMETPUUYECKUN U
(bU3MYECKUI CMBICI TPOU3BOJIHOM ISl pEIIEHUS 3a/1a4.

Haxonuth mpou3BOAHBIE 3JIEMEHTAPHBIX (YHKLWWA, BBIYHUCIATH IMPOU3BOAHBIE CYMMBbI, MPOU3BEACHHS, YACTHOIO
GyHKLIHIA.

Hcnonb30BaTh NPOU3BOIHYIO I HCCIEA0BAaHUS (PYHKIIMY HA MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATD PE3YJIbTAThI
UCCIJIEJOBaHMSI K OCTPOEHUIO I'pauKOB.

Hcnonp30BaTh MPOU3BOAHYIO I HAXOXKACHUS HAWIYYIIETO PEIICHUS B IPUKIAJAHBIX, B TOM YHUCIE COLMAIBHO-
HDKOHOMMUYECKHUX, 3a1a4ax.

OnepupoBaTh MNOHATHAMH: NEpBOOOpa3Hass M HHTErpaji; MOHUMAaThb TEOMETPUYECKUN M (PU3MUECKHH CMBICI
UHTEerpasa.

Haxonuts nepBooOpa3Hbie 3JIEMEHTAPHBIX (DYHKIIM; BRIUUCIATH UHTErpai no popmyse Herotona—JIeionuna.

Pemate npukiaaHble 3aa4l, B TOM YUCJE COLMAIBbHO-DKOHOMUYECKOrO0 M (PM3MYECKOTO XapakTepa, CpelIcTBaMu

MaTE€MaTUYeCKOr0 aHaIu3a.
TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
KonmuectBo yacos
Ne OnekTpoHHbIE (LI POBLIE)
HaunmenoBanue pa3zienoB U TeM NpOrpaMMBbl Kontponbusie  I[lpaktuueckue
/1 Bceero o0pa3oBaTelbHBIC PECYPCHI
paboThI paboThI
MHoecTBa pallMOHAIBHEIX U
1 HCﬁCTBHTeHLI;{BIX yncen. PanpnoHanbpHbIe 14 1 bubmmorexa TIOK
’ https://m.edso0o.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA



https://m.edsoo.ru/1568aba3
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5 @Oynkuun u rpapuku. CTeneHs ¢ 1HebM 6 bubnuoreka [JOK
[I0Ka3aTesemM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0il CTETICHH. 18 1 bubnmnoreka HOK
HppannoHaiibHble YpaBHEHUS U HEPABEHCTBA https://m.edso0.ru/1568aba3
DopMyJibl
4 T I/E"OiOMGT un. TpUroHoOMeTpUIeCKre 22 1 bubmmorexa [JOK
P pudt- 2P P https://m.edsoo.ru/1568aba3
ypaBHEHHUS
5 [TocnenoBaTeabHOCTH M IPOTPECCUH 5 bubmmorexa [JOK
s POTp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHME, 006001IEHNE, CUCTEMATH3AIUS 3 1 bubnunoreka LIOK
3HaHUI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KJIACC
KomnnuectBo yacos
Ne OnexTpoHHbIe (LIU(POBLIE)
HaumeHnoBanue pa3fenoB 1 TeM MPOrpaMMBI Koutponsusie | IIpakrthueckue
/T Bcero 00pa3oBaTelbHbIC PECYPCHI
paboThI paboThI
CreneHb ¢ paliOHATBLHBIM TTOKA3aTEJIeM.
1 [TokazarenbHast pyHkuus. [lokazarenbHbie 12 1 bubmmorexa LIOK
YHICH https://m.edsoo.ru/f11c4afd
YpaBHECHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/IquKI/Ie (byaB:eHmI " 12 bubmmorexa LIOK
P P https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
Tpuronometrpuyeckue GyHKIUH U UX
P P Py bubmuoreka [{OK
3 rpaduku. Tpuronomerpuueckue 9 1

HCPAaBCHCTBA

https://m.edsoo.ru/f11c4afd



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/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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bubnunorexa LIOK
4 I1 i i 24 1
POMSBOIAL. LIPHMCHCHIE HPOTSBOAHOH https://m.edsoo.ru/f11c4afd
bubnunoreka LIOK
> VHTerpan i ero npuMeHCHHA 9 https://m.edsoo.ru/f11c4afd
bubnunorexa LIOK
6 C I 12 1
HCTEMbL YPABHCHIH https://m.edsoo.ru/f11c4afd
bub6nmmoreka [IOK
7 H 6
ATYPAILHBIC H LEIBIE HHCIA https://m.edsoo.ru/f11c4afd
8 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL 18 2 bu6nunorexa LIOK
3HaHUUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 101 6 0
MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOI'PAMMBbI
10 KJIACC
K
oA [TpoBepsieMbie TTpeIMETHBIC PE3yJIbTAThI OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON IPOTPaMMBI CPETHETO OOIIETO
MIPOBEPSIEMOTO
o0pazoBaHus
pe3yJibrarta
1 Yucna 1 BEIYUCICHHS
11 OnepupoBath MOHATHAMH: PAIMOHATFHOE U JEHCTBUTENHFHOE YHCIIO, OOBIKHOBEHHAS U JIECATUYHAS JPOOb, MPOLIEHTHI
12 Brimonusate apudmernyeckue onepainnu ¢ paiuoHaIbHBIMUA U JEHCTBUTETLHBIMU YHCIAMU
13 BoinonHaTe npuOAMKEHHBIE BHIYUCICHUS, UCTIONB3Ys MpaBUiia OKPYTICHHS, eNaTh NPUKUIKY U OLEHKY pe3yibTara
' BEIUHCIIEHUH
OnepupoBaTh NMOHATUSMU: CTETEHb C IIENIBIM TOKa3aTeleM, CTaHaapTHas (opma 3amucu JeHCTBUTENBHOTO YHUCIA,
14 KOPEHb HATYPAJLHOW CTENEHH; WCIOJB30BaTh MOJXOANIYI0 (OpMY 3aIllUCH JACHCTBHTEIBHBIX YHCET JUIS PEIICHUs
MPAKTUYECKUX 337124 U TPEJICTaBICHUS JaHHBIX



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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OHepI/IpOBaTL IMOHATHAMU: CUHYC, KOCUHYC U TAHTI'CHC IMIPOMU3BOJIBHOI'O YIJIa; UCII0JIb30BAaTh 3alIMCh IIPOU3BOJILHOI'O yIJIa

Lo yepe3 00paTHbIEC TPUTOHOMETpUUYECKUE (PYHKIIUH
2 VYpaBHEHUS U HEPAaBEHCTBA

21 OnepupoBarh MOHATUAMU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO, LIE€JI0€, PAllMOHAILHOE, UPPALMOHATILHOE YPAaBHEHHUE,
' HEpPaBEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHHE

2.2 BoimonHaTe npeoOpa3oBaHys TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelaTh TPUTOHOMETPUYECKHE YPABHEHUS

23 BbinonHATe npeobpa3zoBaHus LIEJbIX, PAlMOHAIBHBIX U UPPALMOHAIbHBIX BBIPAKEHUHM W pellaTb OCHOBHBIC THIIbI
' LEJbIX, PAllMOHAIBHBIX U UPPALIMOHATIbHBIX YPABHEHUM U HEPABEHCTB

Y [TpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PEIICHUST MATEMaTHYECKHX 33124 U 33]1a4 U3 Pa3IMUHBIX 00JacTell HayKu
' peanbHOM KU3HU

T MogenupoBaTh peaibHble CUTyalluH Ha S3bIKE aIreOpbl, COCTaBIATh BBIPAXKEHUSI, yPABHEHUS, HEPABEHCTBA I10 YCIOBHUIO
' 3aJ1a4M, UCCIIE0BAaTh IOCTPOCHHBIE MOJIENN C UCIIOJIb30BaHUEM allIapaTa ajareopbl
3 OyHKIMH U TpaPuKH

31 OnepupoBaTh MOHATUAMHU: (QYyHKIMS, CrIOCOOBI 3afaHus (PyHKUIUHM, 00JacTb ONpEeAeNeHUs U MHOXKECTBO 3HAUE€HUH
' ¢byHkuy, rpaguk GyHKIMH, B3aUMHO 00paTHbIE (PYHKIINH

3.2 OnepupoBath MOHATHAMH: YETHOCTh U HEUETHOCTh (DYHKLNH, HYJIH (PYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA

3.3 Hcnonp3oBate rpaguku GyHKIHMIA U penieHns ypaBHEHUN

3.4 Crpoutb 1 unTaTh rpaduKu IMHEUHON (PYHKIINU, KBaAPAaTUYHON (PYHKIIMH, CTETIEHHON (PYHKIINHU C LEJIbIM IT0Ka3aTeIeM

35 Wcnonb3oBath rpaduku QpyHKIMNA UIS UCCIENOBAHMS MPOLIECCOB M 3aBUCUMOCTEN IpPU PEIIeHUH 3a7ad U3 JPYyrux
' yueOHBIX MPEAMETOB U PEANbHOM KU3HH, BEIpAXKaTh (OPMYITaMU 3aBUCUMOCTH MEX]ly BETMUYMHAMU
4 Havana marematuueckoro ananusa

4.1 OnepupoBarh NOHATHSAMU: MOCIEI0BATEILHOCTD, apu(pMETHUECKas U TeOMETpUYECKasi IPOrpeccuu
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13 OmnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TEOMETPUYECKasl MPOTPECcCHsi, cyMMa OECKOHEUHO YyObIBaromeit
' reOMEeTPUUYECKOI Mporpeccuu
4.3 3azaBath MOCIEA0BATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU
4.4 Hcnosb30BaTh CBOMCTBA NOCIEN0BATENBHOCTEN U IIPOrPECCUI ISl PELIEHUS PEaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapakTepa
5 MHoOXecTBa U JIOTHKA
5.1 OrnepupoBaTh NOHITUSIMU: MHOKECTBO, ONIEPAIIMN HaJl MHOYKECTBAMHU
5 Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisi OMMCAHUsl PEAIbHBIX MPOIIECCOB U SBJICHHUM, MPU PEIICHUN
' 3a/1a4 U3 IPYruxX y4eOHBIX MPEAMETOB
5.3 OnepupoBarh NOHATHAMHU: OIpeieJIeHHEe, TEOpEMa, CIEeICTBUE, 10Ka3aTeIbCTBO
11 KITACC
Kon N o
[IpoBepsieMble TpeIMETHBIE PE3yJIbTaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl CPETHETO OOIIETO
IIPOBEPSAEMOTO
o0Opa3oBaHUs
pe3yibTaTa
1 Yucna v BBIYUCTICHUS
11 OnepupoBaTh MNOHATUSMHU: HaTypalbHOE, II€JI0€ YHWCJIO0; MCIOJb30BaTh IPU3HAKU JIEIMMOCTH IEJIbIX YHUCEll,
' pa3iioKeHUE Ynciia Ha TPOCThIE MHOKUTENM ISl pELIeHUs 3a/1a4
1.2 OnepupoBath MOHATHEM: CTENIEHb C PAllUOHAIBLHBIM NTOKA3aTeIeM
1.3 OnepupoBaTh MOHATHIMHU: JIOTApU(PM YHCIIA, JECATHIHBIC U HATypaJbHBIE JIOTapU(PMBI
2 VYpaBHEHUS U HEPABEHCTBA
91 [IpumensTh cBOWCTBAa CTEMEHM [UIsl MpeoOpa3oBaHMs BBIPAKEHUM, ONEPUPOBATH MOHITUSIMH: I10Ka3aTeIbHOE

YpaBHCHHUEC U HCPABCHCTBO, PCHIATh OCHOBHLIC THUIILI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB
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BrInonHATs IpeoOpazoBaHust BRIPAKECHHMA, COJIEPKAINX JIOTapru(MBI; ONEPHPOBATH MOHATUSIMU: JIOTApPUPMUIECKOE

22 ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIbI JJOrapU(MUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3 Haxoguts pemieHus NpocTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24 OnepupoBaTh NOHATUSMM: CUCTEMA JMHEMHBIX YpaBHEHUN U €€ pEIlleHUE; MCIIONb30BaTb CUCTEMY JIMHEHHBIX
' YPAaBHEHMH Ul PEIICHUS IPAKTUYECKUX 3a1a4

2.5 Haxonuts perieHus NpocTeNNX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB

25 MogenupoBaTh peanbHble CUTyalllu Ha A3bIKE aIreOpbl, COCTABIIATH BhIPAKEHMSI, yPABHEHUS, HEPAaBEHCTBA U CUCTEMBbI
' I10 YCJIOBHUIO 3a/1a4M, UCCIIEI0BAaTh IOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM allapara ajreopsl
3 OyHKIUH U TpaPuKH

OmnepupoBaTh MOHATHAMHU: NEpHOAWYECKas (YHKLUSA, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpEeMyMa
3.1 ¢GbyHKUIMY, HauOobllee U HauMEHbIIee 3HaueHUs (YHKUMHU Ha MPOMEXYTKE; UCIOJIb30BaTh UX AJIS MCCIIEAOBaHUSA
GbyHKIUH, 331aHHOH TpaguKoM

3.9 OnepupoBaTh NOHATUSIMU: IPpaUKU TOKA3aTENbHON, T0rapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKINN; H300pakaTh
' UX Ha KOOPJMHATHOW IUIOCKOCTH U UCIIOJIb30BaTh JUUIs PEILICHUS YPAaBHEHUI 1 HEPABEHCTB

33 N300paxaTh Ha KOOPAUHATHOM MJIOCKOCTH I'paUKK JIMHEWHBIX YPAaBHEHUN U UCTIOIb30BaTh UX JJISl PEILICHUS CUCTEMBI
' JIMHEUHBIX YpaBHEHUN

3.4 Hcnonb3oBathk rpapuky GyHKIMHA U1 UCCIeI0BaHUS TPOLIECCOB U 3aBUCUMOCTEH U3 JPYTUX yU4eOHBIX AUCIUILIUH
4 Havana maTemaTnueckoro aHanmsa

41 OmnepupoBaTh NOHATHSAMU: HENpepbiBHASA (YHKLHMS, MPOU3BOAHAS (PYHKUHUH, HCIOIb30BATH T€OMETPUUYECKUN U
' (bU3UYIECKUI CMBICI POU3BOTHOM JIJIsl PEIICHHMS 3a71a49

45 HaxoauTth mpou3BoAHbIE 3JIEMEHTapHbIX (DYHKUWN, BBIUUCISATH MPOU3BOJHBIE CYMMBI, MPOU3BEAEHHUS, YaCTHOTO

byHKIMI
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Hcmonn3o0BaTh IMPOU3BOAHYIO AJId UCCIICAOBAHUA q)yHKI_[I/II/I Ha MOHOTOHHOCTB U SKCTPEMYMBbI, IPUMCHATH PC3YJIbTAThI

43 UCCIIEIOBaHMS K IOCTPOEHUIO rpapukoB
W Hcnonp30BaTh MPOU3BOIHYIO JJISI HAXOXACHUS HAWIYYIIErOo PEIICHUS B MPUKIATHBIX, B TOM YHUCIE COIMAIBHO-
' HKOHOMHYECKUX, 33a4ax
4.5 OnepupoBarh NOHATHAMU: IEPBOOOPA3HAS U UHTETPaT; MOHUMATh FEOMETPUUECKUN U PU3NYECKUI CMBICI HHTETpaia
4.6 Haxonuth mepBooOpa3HbIe d7eMEHTAPHBIX (QYHKIIMH, BEIYUCIATH HHTETpai o popmyie Herotona — JleiioHua
47 Pemarp mpukinagHble 3aa4d, B TOM YUCJIE COLUAIBHO-DKOHOMHUYECKOTO M (PHU3UYECKOr0 XapaKTepa, CpeACTBaMH
' MaTeMaTHYECKOTO aHaAJIN3a
IMPOBEPAEMBIE 3JIEMEHTBI COJAEP KAHUSA
10 KJIACC
Kon [TpoBepsieMblii AIEMEHT COJIep>KaHus
1 Yucna v BIYUCICHUS
Panmonanbubie  yncna. OOBIKHOBEHHBIE M JICCATUYHBIE JIpOOM, TPOIECHTHL, OECKOHEUHBIE NEPUOTUYECKUE JIpPOOH.
11 ApudmeTndeckre Oonepalnuyd ¢ palroHaIbHBIMU YHCIaMH, MpeoOpa3oBaHUs YHUCIOBBIX BbhIpakeHUU. [IpumeHnenue npobeit u
MIPOIICHTOB ISl PEIICHUSI TPUKJIAIHBIX 33]1a9 U3 Pa3IMIHbIX OTpaciiel 3HAHUN U peabHOM KU3HU
12 JeiicTButenpHble yncna. PanonanbHble U HppallMOHaIbHbIE YKciaa. ApupMeTHUYECKHE ONlepaluy ¢ JeMCTBUTEIbHBIMU YU CIAMHU.
' [TpubmmkEHHBIE BRIYMCIECHUS, IPABUJIa OKPYTICHUS, TPUKUAKA U OI[EHKA pe3yIbTaTa BEIYUCICHHMA
13 Crenenb ¢ nenbiM nokasateneMm. CrangapTHas opma 3amucu AecTBUTENbHOrO uncia. Mcmonb3oBanue moaxoasimei hopMbl
' 3aMKCH JCHCTBUTEIHHBIX YHUCEN JUTSI PEIICHUS MTPAKTUICCKIX 33]1a9 U TIPEICTABICHUS JTaHHBIX
14 ApudmeTndecknii KOpeHb HaTypaabHOU cTeneHu. JleiicTBUs ¢ apuMETHUECKUMU KOPHSIMH HATypajJbHOU CTETICHH
1.5 CuHyC, KOCUHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIC TPEOOpa3OBaAHUS
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2.2 [IpeobpazoBanne TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI
2.3 VYpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MEeTO1 HHTEPBAJIOB
2.4 Pemienue nenbix U 1poOHO-pAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemenue uppanmoHabHBIX YPaBHEHUI U HEPAaBEHCTB
2.6 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM
. [TpuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1ad U 3aJjad U3 Pa3IM4HbIX 00JIacTel HayKHU U pealbHON
' KU3HH
3 QyHKIUHU U TpapuKu
3.1 Oynkuus, crocoosl 3ananus Gynkmun. ['padux Gynkiun. Bzanmuao odpatabie QyHKIHH
39 OO6nacTb onpeeneHust 1 MHOKecTBO 3HaueHull pyHkuuu. Hymu ¢pynkuun. [TpomexyTku 3HaKonocTossHeTBa. YETHBIE U HEUETHBIE
. byHKIIUN
3.3 Crenennast GyHKIHUS C HATYpaJbHBIM M LIEBIM 1oka3aTeneM. E€ coiicTa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
3.4 TpuroHomeTpudeckas OKpy>KHOCTb, OIpe/IeNIeHIe TPUTOHOMETPUYECKIX (PYHKIIUH YMCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHaausa
4.1 [TocnenoBarenbHOCTH, CTIOCOOBI 3aJaHUS TTOCTIEIOBATEIBHOCTEH. MOHOTOHHBIE TIOCIIE0BATEIEHOCTH
Apudmerndeckas u reoMerpuyeckas nporpeccuu. beckoHeuHo yObIBaromias reoMmerpudeckas nporpeccusi. Cymma 6ecKOHEUHO
4.2 yObIBaroleil reomerpuyeckoil mporpeccuu. Popmysia CIOXKHBIX MpoLeHToB. lcrmonbp3oBaHue mporpeccuu JUisi pelieHus
peabHBIX 3aJau MPUKIIaJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
- MHoXecTBO, ornepaui HaJl MHOKecTBaMu. J{narpammel Ditnepa — Benna. [IpuMeneHne TeopeTHKO-MHOXKECTBEHHOIO arnapaTa
' JUTSL OTIMCAHMSI PEaTbHBIX MPOIIECCOB U SBJICHUH, P PEIICHUH 337249 U3 APYTHX YUeOHBIX MPEIMETOB
5.2 Onpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO
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11 KJIACC
Kon [IpoBepsieMbIil AIEMEHT COJEepHKAHUS
1 Yucna v BIYKCICHUS
11 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI
1.2 CreneHb C pallMoOHaIbHBIM MTOKa3aresieM. CBOMCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
2 YpaBHeHUs 1 HEPABEHCTBA
2.1 [IpeoOpa3zoBaHue BeIpaKEHUH, COJIEPIKAIINUX JIOTaPHPMBbI
2.2 [TpeoOpazoBaHue BbIpaKEHH, COIEPIKALINX CTENICHH C PAllMOHATBHBIM MOKa3aTelleM
2.3 [Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokaszarenpHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI U1 HEPABEHCTBA
2.6 CucreMbl TUHEHHBIX YpaBHEHUN. Perienne npukiIagHbIX 3a7a4 ¢ OMOIIBIO CUCTEMBI TMHEHHBIX YpaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PaIlMOHATBHBIX YPABHCHHI U HEPABCHCTB
28 [IpumeHeHNE ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHX 3a71a49 U 33J1a4 U3 Pa3INIHBIX 00J1acTel HAYKH U
' peaIbHOU KU3HU
3 OyHKIMH U TpaduKu
31 Oyukmus. [lepuomuveckne QyHkmun. [IpoMeXyTKM MOHOTOHHOCTH (YHKIUH. MaKCHMyMbl W MHHUMYMBI (DYHKITUH.
' Haubonsiee n HauMeHbInee 3HadeHne (PyHKIIUN HA IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpauKu
3.3 [TokazarensHas u norapudmudeckas pyHKIINU, UX CBOMCTBA U rpaduKu
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3.4 Hcnonp3oBanue rpadukoB GyHKIMN 1S peIIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM

35 Hcnonp3oBanue rpadukoB GyHKIUH IS KCCIIEAOBAHMS TPOLIECCOB U 3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MTPU PELICHUH 3a/1a4
' U3 APYruX y4eOHBIX PEIMETOB U pealbHON )KU3HU
4 Hauana matemaTndeckoro aHanusa

4.1 HenpepsiBabie pyHKknu. MeTo MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3MUECKHii CMBICI TPOU3BOIHOM

4.3 [IpousBoaHbIe dr1eMeHTapHBIX QyHKIHNA. DOpMyITBI HAXOKACHUS IPOU3BOJHON CYMMBI, IIPOU3BEICHHS X YaCTHOTO (DYHKIIMNA

44 [Ipumenenne NpPOM3BOJHON K HMCCIEIOBAaHHIO (YHKIHMHA HAa MOHOTOHHOCTH M IKCTpeMyMbl. HaxosxiaeHune HamOONbIIETO U
' HaMMEHBIIEr0 3HaYeHUs (PYHKLUHU Ha OTPE3Ke

A5 [TpuMmeHeHre POU3BOIHON JUIsl HAXOKIEHUS HAWIy4dlIEro PELICHHs B NPUKIAIHBIX 3ajadax, Ul ONpEAeNCHUS CKOPOCTH
' npoiiecca, 3alaHHOTro (GOPMYIIOH HiTH rpadukom

4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

4.7 WuTerpain, ero reomerpudeckuii u Gpusudeckuii cMpici. Beruncinenue nnterpana no gpopmyine Herotona — JleitOHua

HNPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI CPEJTHETO OBIIEI'O OBPA30OBAHUSI

Kon
[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBbI
MIPOBEPSIEMOTO
POBEP cpenHero o01ero oopa3oBaHus
TpeboBaHUs

Bnanenne meromamu AO0KAa34aTCJIbCTB, aJITOPUTMaMH PCHICHUA 3a4av;, YMCHHC (I)OpMan/IpOBaTB U OICpHUpOBaATH
MOHATHUAMU: ONPECACICHHUEC, aKCHOMa, TCOopEMa, CICIACTBHUC, CBOﬁCTBO, IMPpU3HAK, O0Ka3aTCJIbCTBO, PABHOCHUJIbBHBIC
(I)OpMy.]'II/IpOBKI/I; MNPUMCHATH UX; YMCHUC (bOpMYJ'II/IpOBaTB 06paTHoe " ITPOTHUBOIIOJIOKHOC YTBCPIKIACHUC, IIPUBOJIUTDH
MNpUMEPBI MW KOHTPIIPHUMEPHBI, HCIOJIbB30BATH MCTO MaTeMaTHIeCKOM HHAYKIOWH, IIPOBOAWUTH OJO0Ka3aTCIbHBIC
pacCy’xKACHUA NpHU PCHICHUU 3a/1ad, OUCHUBATH JIOTUYCCKYIO IMPAaBUIILHOCTH paccyxc,ueHI/Iﬁ; YMCHHUC OINCPpHUPOBATH

MOHATHUAMU. MHOXKCCTBO, IMOJMHOXECTBO, OII€pallMKd HaJ MHOXCECTBAMH, YMCHHC MHCIIOJIIB30BATh TCEOPCTUKO-
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MHO’KECTBEHHBIN anmnapar i ONMCAHUS PEaJIbHBIX IIPOLECCOB U SBJICHUM U IIPU PELICHUU 3ajad, B TOM YHCIE U3
Ipyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUpOBaTh MOHATHSAMH: rpad, cBs3HBIM rpad, nepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a7aBaTh W OMHCHIBATh rpadbl pa3IMuHBIMU CIOCOOAMH; MCIIONB30BaTh Tpadbl MPHU pEIICHUH

3aJa4

VYMeHue onepupoBaTh MOHATHSMU: HAaTypallbHOE YHUCIIO, LIE€JI0€ YHMCIIO, CTENEeHb C LEeJbIM I0Ka3aTeleM, KOPEHb
HATypaJbHOH CTETIEHH, CTENICHb C PAal[HOHAIbHBIM [TOKa3aTeNIeM, CTEIIEHb C ACHCTBUTEIbHBIM MTOKa3aTeseM, Jorapupm
YuCaa, CHHYC, KOCHMHYC W TAaHICHC HPOM3BOJBHOIO YHCJIA, OCTAaTOK IO MOJYJI0, palMOHAIbHOE YHUCIIO,
UPPALMOHATIBHOE YHCIIO, MHOXXECTBA HATypaJlbHbBIX, LEJbIX, PAlMOHAIbHBIX, JEHCTBUTEJbHBIX YMCEI; YMEHHE
UCIOJIb30BaTh MPU3HAKU AETMMOCTH, HAaUMEHbUIMHA OOIMH JeNnuTeah M HauMeHbllee olliee KpaTHOE, alrOpUTM
EBxknuaa mpu pemeHuM 3aaad; 3HAaKOMCTBO C Pa3IMYHBIMU TO3UIIMOHHBIMU CHUCTEMAaMH CUUCIICHUS; YMEHUE
BBINOJIHATH BBIYMCIICHUE 3HAUEHUH U IpeoOpa30BaHuUsl BBIPAKEHUN CO CTETIEHAMH U Jorapupmamu, npeodpa3oBaHus
NpOOHO-PAllMOHATIBHBIX BBIPAKEHUH; YMEHHE ONEpUPOBATh IMOHATHUSMHU: IOCIEIOBATEIBHOCTh, apupMeTHYecKas
porpeccusi, reoMeTpuieckas nporpeccusi, 0eCKOHEYHO yObIBaroIasi FeoOMeTpUUecKas IpOrpeccus; yMEeHUE 3a/1aBaTh
MOCJIEZI0BATEIbHOCTH, B TOM YHCJIE C IMOMOULIBIO PEKYPPEHTHBIX (POPMYJ; yMEHHE ONEepUpOBaTh MOHATUSMU:
KOMIUIEKCHOE YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb M apIYMEHT KOMIUIEKCHOTO YHciia, popMa 3alucu
KOMIUIEKCHBIX ~4Yucel (reoMeTpuyeckas, TPUTOHOMETpUYeckas U  anreOpavyeckas); yYMeTb HPOU3BOJIUTH
apudmeTnyecKkre JeMCTBUS C KOMIJIEKCHBIMH YMCIIAMU; IPUBOAUTD IPUMEPHI HCITOJIb30BAHMSI KOMITJIEKCHBIX YHCET;

ONCpUPOBATh MMOHATUAMU: MaTpULld 2X2'm 3><3, OIIPCACIINTECIIb MATPHUILIbI, FeOMCTpI/I‘-ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHnue OIICpHUPOBATH IOHATHUAMMU palnOHAJIbHBIC, HpparuOHAJILHBIC, ITOKa3aTCJIbHBIC, CTCIICHHBIC,
norapnchquCKHe, TPUTOHOMETPHUYCCKNEC YPaBHCHHA U HCPABECHCTBA, UX CUCTEMBI; YMCHUEC OIIEPUPOBATH ITIOHATUAMU
TOXACCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHHUEC, HCPABCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB,
PaBHOCHUIIBHOCTH ypaBHeHHﬁ, HCPAaBCHCTB 1 CUCTEM; YMCHUC PCIIATh YPABHCHUSA, HCPABECHCTBA U CUCTEMBI C ITIOMOIIIBIO

Ppa3InYHbIX HpI/IéMOB; peuiaTh YpaBHCHHUSA, HCPABCHCTBA W CHUCTCMbBI C IIapaMETpOM; IPUMCHATH YpPAaBHCHMU,
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HCPABCHCTBA, UX CUCTCMBI AJId PCHICHUA MATCMAaTUUCCKUX 3a/la4 U 3a1a4 U3 pa3JIMIHbIX oOiacreit HAayKH U peaHBHOfI

KHU3HHU

VYMeHue onepupoBaTh MOHATUAMHU: (YHKIMS, YETHOCTh (DYHKIUM, MEPUOAUYHOCTb (PYHKLHUH, OIpPaHMYEHHOCTb
(GYHKINH, MOHOTOHHOCTh (YHKIHMH, SKCTpEMyM (QYHKUWH, HaunOOJbIlee W HaUMEHbIIee 3HAUCHUS (YHKIMH Ha
IIPOMEXKYTKe, HelpepblBHAsA (YHKIMS, aCUMIITOTHl rpaduka (yHKLHHU, NepBas W BTOpas MPOU3BOJAHAS (YHKLUH,
reOMETPUYECKUI 1 (PU3HMUECKUI CMBICIT IPOU3BOHOM, TepBOOOpa3Hast, ONpeeIEHHBIA HHTETPAN; yMEHHUE HAXOIUTh
aCUMIITOTHI Tpaduka GYHKINHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO U KOMITO3UIIUH
(byHKIMH, HAXOUTH yYpaBHEHHE KacaTelIbHOW K rpaduKy (GYHKIWHU; YMEHHE HaXOAUTh IPOM3BOIHBIC IIEMEHTAPHBIX
(byHKUMH; yMEHHE UCIIOIb30BATh POU3BOAHYIO JUI HCCIeJ0BaHUS (DYHKIMHI, HAXOUTh HAUOOJIbIINE U HAUMEHBIIINE
3HaYeHUs (QYHKIWH; CTPOUTH TpaUKu MHOTOWICHOB C HCIOJIB30BAHMEM arlllapara MaTeMaTHYECKOro aHan3a;
IPUMEHATh MPOU3BOAHYIO JJI HAXOXKICHUS HAWIYUIIEro pelIeHHs B NPHUKIAJHBIX, B TOM YHUCIIE COLUAIBHO-
HKOHOMHYECKUX M (PU3UUECKUX 3a7adax; HaAXOJUTh IUIOMAAN U 00BbEMBI GUTYp C TIOMOUIBIO HHTETPaIa; PUBOIUTH

MMPUMCEPLI MATEMATHUYCCKOIO MOJACIUPOBAHUA C IOMOIIBIO ,I[I/I(l)(bepeHHI/IaHBHHX ypaBHeHI/Iﬁ

YMeHue omnepupoBaTh MNOHATUSAMU: Tpaduk (QyHKUMH, oOpaTHas (yHKUMSA, KOMOO3MIMS (QYHKIMH, JIMHEWHas
GbyHKLHMSA, KBagpaTu4Has QyHKIM, palMoHaibHas (QYHKIMS, cTeNeHHas (QyHKIHs, TPUTOHOMETpUUECKUe (QyHKIUH,
oOpaTHbIe TPUTOHOMETpHUecKHe QYHKIMH, TOKa3aTeNbHasl U Jorapugmuueckast QyHKINUU; YMEHUE CTPOUTH IpapuKu
U3yYeHHBIX (YHKLUH, BBINOJIHATH MpeoOpa3oBaHus rpadukoB (YHKIMHA, WCHOIB30BAaTh IpaduKU IS U3yUEHHS
IPOLIECCOB M 3aBUCHMMOCTEH, NPH PEHICHHH 3a/a4 M3 APYIHX y4eOHBIX NPEIMETOB U 3a7ad U3 peabHOH >KH3HHU;
BbIpakaTh (OpMyJaMHM 3aBUCHUMOCTH MEXJIy BEJIWYMHAMH; HCIOJIb30BaTh CBOMcTBAa M rpaduku (QyHKIMHA JUIs
pellieHus: ypaBHEHUH, HEPABEHCTB U 3ajJ]ad ¢ apaMeTrpamu; u300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHO>KECTBA
pElIeHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue perate TeKCTOBBIE 337[a4ll pa3HBIX TUIIOB (B TOM YMCIIE Ha MPOLEHTHI, IOJIH U YaCTH, Ha JIBUXKEHUE, padoTy,
CTOMMOCTb TOBapOB W YCIYyT, HAJOTH, 3a7auyd U3 OOJacTH yHpaBlEHUS JIMYHBIMU U CEMEWHBIMH (UHAHCAMM);

COCTaBJIATh BBIPAKCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTCMbI IO YCJIIOBHUIO 3a/la4d, UCCICAOBATH IMOJTYYCHHOC
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pPCIICHUC U OLICHUBATH HpaBIIOHOI[O6HOCTb PE3YIbTATOB; YMCHHUC MOACIUPOBATL PCAJIBHBIC CUTyallUHW HaA SA3BIKC
MaTEMATUKH; COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHCTEMBI 110 YCIOBHIO 3aJa4dd, UCCICIO0BATH

MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arlapara aare0pbl, ”HTEPIPETHPOBATh MOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHIME: CpefHee apu(METHUYecKoe, MeAraHa, HauOOJbIIee U HaWMEHBIIee 3HAYCHUS,
pa3Max, AHCIEpCHs, CTaHIApTHOE OTKJIOHEHUE YHUCIOBOTO Ha0opa; YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaONHMIIAX, HA AWarpaMmax, rpadukax, OTPa)KarolIyl0 CBOMCTBA pealbHBIX
MIPOLIECCOB U ABJICHUH; MPEICTABISATh HHPOPMAIIHIO C IIOMOIIBIO0 TAOJIUIl U AUATPAMM; UCCIIEI0BATh CTATUCTUYECKUE
JTaHHBIC, B TOM YHCJIe C TPUMECHEHUEM I'paHuecKUX METOJOB M AJICKTPOHHBIX CPEICTB; TpadUvIecKu MCCIeA0BATh

COBMCCTHBIC Ha6J'IIOI[eHI/I$I C IOMOIIBIO JJUarpaMM paCCCUBAHUA U JIMHEHHOM perpeccuu

YMeHne onepupoBaTh MOHATUSMH: CIIyYalHBIA OMBIT U CIy4allHOE COOBITHE, BEPOATHOCTH CIYYaHOTO COOBITHS;
YMEHHUE BBIYHUCIATH BEPOSITHOCTH C HMCIOJIb30BaHUEM I'paUuyeCcKUX METOJIOB; MPUMEHATH (HOPMYJIbI CIOXKEHUS U
YMHOXKEHUSI BEPOSTHOCTEH, (OpPMyIy MOJIHOH BEpOSTHOCTH, (GopMmyiy bepHymnm, komOMHATOpHBIE (DAKTBHI |
(bopMyIIbl; OLIEHUBATh BEPOATHOCTU PEANbHBIX COOBITHI; YMEHHE ONEpUpPOBATh MOHATUAMU: CilydaiiHas BEJIMYMHA,
pacmpeneleHue BEPOSTHOCTEH, MaTeMaTHYeCKOe OXXHMAAHUE, NUCHEPCUS M CTaHAAPTHOE OTKIOHEHUE CIydalHOU
BEJIMYMHBI, QYHKIIMU pacrpeieieHus U INIOTHOCTH PAaBHOMEPHOT 0, IOKA3aTeIbHOTO M HOPMAJIBHOTO PAaCIpeeNIeHHI;
YMEHHUE HCIOJb30BaTh CBOMCTBA U3YYECHHBIX PACIPEACIICHUN I PEIICHU 3a/1a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH
OO0JBIINX YMCET, METOJIbl BBIOOPOYHBIX MCCIIEOBAHUI; YMEHNE PUBOIUTH MPUMEPHI NMPOSBICHUS 3aKOHA OOJIBIINX
YHCeJl B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE ONIEPUPOBATh NOHATUAMU: COUETaHUE, IEPECTaHOBKA, YHCIIO
COYeTaHuil, YuciIo nepecTaHoBOK; OnHOM HbloTOHA; yMeHUE MPUMEHSATh KOMOUHATOPHBIE (DAaKThI U PACCYKACHUS JUIS
pelieHuss 3a7ay; OLEHUBATh BEPOSTHOCTH pEAIbHBIX COOBITUH; COCTaBISATh BEPOSTHOCTHYIO MOJEIb U
UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHMe onepupoBaTh MOHATUAMU: TOUKA, IIPsIMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, BEIMYNHA Y14, IJIOCKUN
yIoJl, IBYI'PaHHBIN YTroJI, TPEXTPAHHBIN YroJl, CKPEIMBAOIINEC IPSIMBbIE, TAPAILIEIbHOCTh U MEPIEHANKYIISIPHOCTD

MMpAMBIX U HHOCKOCTCﬁ, yYroja MCExAy HNpsAMBbIMH, YIOJI MCKIY HpHMOﬁ " INIOCKOCTBIO, YI'OJI MCKAY INUIOCKOCTAMM,
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10

11

pacCTodHuC OT TOYKHU OO0 IUIOCKOCTU, PACCTOAHHUC MCKAY IMPAMBIMH, PACCTOAHUC MCKAY INIOCKOCTSAMH; YMCHUC
HCIIOJIB30BAaTh IIPU PEIICHHUHU 3ada4 HM3YUCHHBIC (baKTBI U TCOPEMBI INIAHUMETPUH; YMCHHE OLICHUBATH Pa3MEpPhbI
00BEKTOB OKPY?Karoumero Myupa, CTpOUTb MaTEMATHYCCKUC MOJCIIN C TIOMOIIBIO TCOMECTPHUICCKUX IMOHATUH U BCJIMYMH,

pe€uiaTh CBA3aHHBIC C HUMH IMTPAKTUYCCKHUE 3a1a4n

VYMeHune onepupoBaTh NOHATHAMMU: IUIOIIAAL GUTYphl, 00bEM (PUTYPbI, MHOTOTPAHHUK, IPAaBUJIbHBI MHOI'OI'PAaHHUK,
ceueHre MHOTOTpaHHMKa, KyO, mapajuienenunes, npu3mMa, nupamMmusa, Gurypa 1 NOBEpXHOCTh BpAIIEHUs, IIMIINH/D,
KOHYC, 11ap, cdepa, Iomaab chepsl, mIonaab MNOBepXHOCTH MUPAMUIbI, IPU3MBI, KOHYCa, IUIUHIPA, 00bEM KyOa,
IIPSAMOYTOJIBHOTO IapajulelenuIlela, MUPaMHIbl, NPU3MBL, LWIMHAPA, KOHyca, IIapa, pa3BEpTKa IOBEPXHOCTH,
CeueHMs KOHyca M LIMJIMHJPA, NapayiesIbHble OCH MJIM OCHOBAHHUIO, CEUEHUE 111apa, IUIOCKOCTh, Kacarolasics cepsl,
IWIMH/IPA, KOHYCa; YMEHHE CTPOUTH CEUeHIEe MHOTOTPAHHUKA, N300pakaTh MHOTOTPaHHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpallleHUs, MX CEYCHMs, B TOM UYHUCJIE C IIOMOLIbIO DJIEKTPOHHBIX CPEICTB; YMEHHME IIPUMEHSTH CBOMCTBA
TreOMETPUYECKUX (DUTYP, CAMOCTOATENHEHO (DOPMYIIMPOBATH ONPEACTICHNUS N3y4aeMbIX (DUTYP, BBIIBUTATH TUIIOTE3HI O
CBOWMCTBaX M MpHU3HAKaX TIeOMETPUYECKUX (GUryp, oOOCHOBBIBaTH WJIM ONPOBEPraTh HX; YMEHUE HPOBOJIUTH

Knaccmbm(aumo (1)I/Il"yp 110 PA3JIMYHBIM IIPpHU3HAKAaM, BBITIOJIHATH HCO6XO)II/IMI)IG JOMMOJIHUTCIIbHBIC TOCTPOCHHUA

YMeHnue onepupoBaTh NOHATUAMU: IBUJKEHUE B IPOCTPAHCTBE, NapaJUIEIbHBIN IEPEHOC, CHMMETPHSI Ha IUIOCKOCTH U
B [IPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHue M0,100us, 10A00HbIE (PUTYPBI; YMEHUE PACIIO3HABAThH PaBHBIE U MMOJ00HBIE
(burypsl, B TOM 4UCII€ B IPUPOJIE, UICKYCCTBE, APXUTEKTYPE; UCIIOJIb30BaTh F€OMETPUYECKHE OTHOIIECHUS IPU PEILICHUH
3a/1a4; HaXOJUTh I€OMETPUUYECKHUE BEJIWYUHBI (JUIMHA, YroJl, IJIouaab, 00bEM) MpU pElIeHUH 3a7ad U3 JAPYTUX
y4eOHBIX MPEJMETOB U U3 PeaTbHOM KU3HHU; YMEHUE BHIUUCIIATH T€OMETPUYECKHE BEIMUMHBI (JITTMHA, YTOJI, IIJI0LIa]b,
06”béM, Iomanab HOBerHOCTI/I), HCIIOJIB3YSA M3YUYCHHBIC (bOpMy.]'H)I 1 METO/IbI, B TOM YHUCJIC. IJION[aAb ITOBEPXHOCTHU
NUpaMUzbl, TPU3MBI, KOHycCa, IWIMHIpPA, IUIOM@as chepbl; 00bEM Ky0a, MPSMOYTOJBHOTO MapaslieNenuIesa,

MUPaMU/Ibl, TPU3MBI, WIMHJPA, KOHYCA, 11apa; YMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOI00HBIX GUTYD

12

YMmenune OIICPHUPOBATH NOHATUAMM: MMPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT, BEKTOP, KOOPAWHATBI TOUKHU, KOOPAHNHATBL

BCKTOpa, CyMMa BCKTOPOB, MNPOU3ZBCACHHUC BCKTOpa Ha YHUCJIO, PA3JIOKCHUC BCKTOpPa II0 6a31/10y, CKaJIIpHOC
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13

MMPOU3BCACHUC, BCKTOPHOC IIPOU3IBCACHHUC, YTOJ MCKAY BCKTOpaMHu, YMCHHC HUCIIOJb30BATh BCKTOpHBIfI u

KOOpI[I/IHaTHHﬁ MCTOM JIsd pCHICHUA TCOMETPUUCCKHUX 3alad U 3aJa4d APYyrux y‘le6HI>IX npeaMETOB

YMeHue BbIOMpaTh MOAXOIALINI METOJ IJsl pelleHus 3a7aud; MOHUMaHUE 3HAYUMOCTH MATEMAaTUKH B H3yUYEHUU
NPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U SBJICHUW; YMEHHUE paclio3HaBaTh MPOSIBICHHE 3aKOHOB MAaTEMAaTHKU B
HCKYCCTBE, YMEHHE MNPUBOJUTH MPUMEPbl MAaTEMAaTUUYECKUX OTKPBITUH POCCHUMCKON M MHUPOBOM MaTEeMaTUYECKOH

HayKH

HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Kon
1 Yucna v BBIYUCIICHUS
11 Hatypanbnsle u nensle yncia. [Ipu3Haky 1e1MMOCTH LEIbIX YHCET
1.2 Parnmonanbhele uncina. OObBIKHOBEHHBIE M JECSITUYHbIE JPOOHU, IPOLIEHTHI, OECKOHEUHbIE IEPUOINIYECKHE APOOH
1.3 Apudmernaeckuii KOpeHb HATYpaJbHOM cTeneHH. J{efHcTBHs ¢ apupMETHYECKUMH KOPHSIMHU HATypPAIbHOW CTETICHU
14 Crenens c 1enbIM nokasareneM. CTeneHb ¢ palioHaIBHBIM moka3aresieM. CBOMCTBa CTETICHU
15 CuHyc, KOCHHYC M TaHT€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAaHT€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HATYpaJIbHbIE JOrapu(MbI
17 JeiicTBuTenbHble ynciaa. ApudmeTnyeckue onepaluuu ¢ AeUCTBUTEIbHBIMU yuciaMu. [IpuOnmx€éHHble BBIYUCIIECHNUS, MpaBuiIa
' OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
1.8 [TpeoOpazoBaHue BBIpaKEHUI
1.9 KowmrmnekcHeie yncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenble u 1poOGHO-pallOHANIbHbIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
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2.3 Tpuronomerpuyeckue ypaBHEHUs

2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenpie u 1poOHO-palIMOHATILHBIE HEPABEHCTBA

2.6 HppanmonanbHple HEPABEHCTBA

2.7 [TokazaTenbHbIC U JTOTapU(MHUUESCKIE HEPABCHCTBA

2.8 TpuronomeTpuueckre HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Matpuiia cUuCTEMBbI JINHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTPULIbI
3 @OyHKIMU U TpaduKu

31 @Oyukius, cnocoOwl 3amanus GyHkuuu. ['padux yskimun. Bzaumuo oOpatHble (QyHKimu. YETHBIE W HEYETHBIC (YHKIWH.
' [lepuoanueckue GpyHKIUN

3. OObnacte omnpeneneHus M MHOXeCTBO 3HaueHU ¢yHkuumu. Hymu ¢ynkumu. ITpomexyTku 3HakomocTostHCTBaA. ITpomexyTku
' MOHOTOHHOCTH (YHKIIMK. MakCcUMyMBbI 1 MUHUMYMBI pyHKITMH. Hanbonpmee n HanMeHbIee 3HaueHne QyHKIMHA Ha IPOMEXKYTKE

3.3 CrenenHas GyHKIHMS C HATypalbHBIM U LIeTbIM MToKa3zareneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpa@uK KOpHS N-0i CTENEHU

3.4 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U rpaduKu

3.5 IToka3zarenbHas u orapudmudeckas GyHKIIMU, X CBONCTBA U TpaduKH

3.6 Touku pa3pbiBa. AcuMnToTh rpadukoB ¢pyHkuuid. CBoWcTBa (PyHKIUI, HEMPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIE0BATEILHOCTEH

3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0XKHbBIX IPOLIEHTOB
4 Hauana maTemMaTHueckoro aHaimsa

4.1 [IpousBonnas ¢pyukuuu. [IponsBoiHbIe 371€eMEHTAPHBIX (PYHKIIHHA
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42 [IpumeHeHne NPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMHA Ha MOHOTOHHOCTh M AKCTpeMyMbl. Haxoxaenue HamOoONbIIEro U
' HauMMEHBUIEro 3Ha4eHUsl QYHKLIUU HAa OTPE3Ke
4.3 [TepBooOpasnas. MuaTerpan
) MHosecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiITHOCTh M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMble U MJIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpaIlCHUS
7.5 Koopannats! 1 BEKTOPHI

YYEBHO-METOJNYECKOE OBECIIEYUEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
AnreOpa u Havana MmaTeMatndeckoro anammsa, 10-11 knaccel/ Anmumos ILA., Koxsrun FO.M., Tkauea M.B.

u ap., AkunonepHoe oo6mectBo «M3narenscTBo «IIpocBernieHues

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

— bubmmoteka I{OK https://m.edsoo.ru/1568aba3



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