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INOACHUTEJIBHASA 3AIINCKA

Y4eOHbIl Kypc «AnreOpa ¥ Hadala MaTeMaTHYeCKOrO aHallu3a» SBISETCS OJHUM U3
Han0oJiee 3HAYUMBIX B MPOTpaMMe CpeIHero o0mero o0pa3oBaHus, MOCKOIbKY, C OJHOW CTOPOHBI,
OH 00ecIeurnBaeT HHCTPYMEHTAIBHYIO 0a3y ISl U3y4EHHsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JIPYroi CTOpOHBI, POPMHUPYET JOTHUECKOe U aOCTPAKTHOE MBIIUIEHHE OOYYaroIIUXCs Ha YPOBHE,
HEOOXOIMMOM JIJIsl OCBOSHHSI MH(POPMATUKH, OOLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH M JAPYIHX
TUCHUIUIMH. B pamkax maHHOro ydeOHOro Kypca oOydarouipecs OBJIAJeBAlOT YHHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOM HayKH, KOTOpast (JOpMYIHPYeT CBOU JOCTHKEHHS B MATEMaTHUECKON (opme.

VYueOHblil Kypc anreOpbl MU Hayal MaTeMaTUYECKOTO aHalMu3a 3aKJIaJbIBa€T OCHOBY IS
YCIICITHOTO OBJIAJICHUS] 3aKOHAMU (PU3UKH, XUMHUHU, OMOJIOTUH, TIOHUMAaHUs OCHOBHBIX TEHICHIINN
pa3BUTHS SKOHOMHUKM U OOIIECTBEHHOM KH3HU, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJIB30BATh WX JUISl JTATBHEUIIETrO
o0pa3oBaHus U B MOBCEAHEBHOM XU3HU. B TO ke BpeMms oBiajieHue abCTPaKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKIUSMH anreOpbl ¥ MaTeMaTHYECKOro aHajiu3a Pa3BHBAE€T YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HICTUHHOCTb, JOKA3bIBATh YTBEPKICHUS C MOMOIIBI0 MHIIYKIIUU U
paccyxaaTth JAEAYKTUBHO, HCIOJB30BaTh OO0OOIIEHME W KOHKPETH3alWIo, a0CTparupoBaHHE U
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xome wu3yueHus ydeOHOro Kypca «AnreOpa W Hadala MaTEeMaTHYECKOTO aHaIHM3a»
oOydaromuecss TOTy4YalOT HOBBIA OMNBIT pEHIeHHs MPUKIAJHBIX 33]a4, CaMOCTOSTEIBHOTO
MOCTPOCHUST MAaTEMaTHYEeCKHX MOJICNCH pealbHBIX CHUTYalllil, HHTEPIPETAIUN TOTYyYCHHBIX
pelieHui, 3HAKOMSTCS C MpUMepaMu MaTeMaTHMYeCKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAayKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc o007amaeT 3HAUUTENbHBIM BOCHHUTATEIbHBIM IOTEHIIMAIOM, KOTOPBIH
peanmu3yercss Kak depe3 Y4eOHBIH Marepuan, CHoCOOCTBYIOUIMHA (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CHeluPUKy yueOHOM AesTeNbHOCTH, TpeOyIomel mpoaoHKUTEIbHON
KOHIICHTPAlMM BHUMAaHUS, CAMOCTOATEIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJTyYCHHBIH
pe3ynbTarT.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTH4YeCKOTO aHaluHu3a JIKUT
JEeSTENIbHOCTHBIN MPUHIUT O0yYEHUSI.

B ctpykType ydeOHOro kypca «Anrebpa ¥ Hayajga MaTeMaTHYECKOTO AHAJIN3a» BBIJEICHBI
CIEeyIOIINe COJepKaTeIbHO-MEeTOANYecKne JHUHUU: «Yucrna W BbIYHCIEHUS», «DYHKIUU U
rpadukny», «YpaBHEHUS W HEpaBeHCTBa», «Hauama maremaTmueckoro aHanmza», «MHOXKECTBa U
Joruka». Bce OCHOBHBIE COEpKATENbHO-METOANYECKUE TUHUU U3YYal0TCs Ha MPOTSHKEHUU JIBYX
JeT 00y4ueHHUs Ha YpOBHE CpelHero o01iero oopa3oBaHUs, €CTECTBEHHO JOMOJHSAS APYT Apyra H
MOCTENIEHHO HACHINIAsACh HOBBIMH TeMaMU U pasjenamu. J[aHHBIM y4eOHBIM Kypc sBIsSETCS
MHTETPAaTUBHBIM, ITOCKOJIBKY OOBEIMHSET B cebe CoJep)KaHHe HECKOJIbKUX MaTeMaTHYECKHX
JTUCITUIIMH, TaKUX Kak anreOpa, TPUTOHOMETpHS, MaTeMaTHYeCKHi aHalu3, TEOPHS MHOXKECTB,
MaTeMaTHuecKkasi Jioruka u apyrue. [lo mepe Toro kak oOydaromuecs OBIIQAEBAIOT BCE Oolee
IIMPOKMM  MaTeMaTHYeCKHM  anmapaToM, Yy HHUX [OCIeAOoBaTenbHO  (opMUpYeTCs U
COBEpPIIIEHCTBYETCS YMEHHE CTPOWTHh MAaTEMaTHYECKYI0 MOJETh PEAbHOW CHUTYaIlH, MPUMEHSTH
3HAHWS, TIOJIyYCHHbIE TPU U3YUYEHUHU Yy4eOHOro Kypca, Ui PEHICHUS CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTeM HHTEPIIPETHPOBATH CBOM OTBET.

CogepxaTenbHO-MeTOANYECKasl JTUHUS «Uucia ¥ BBIYMCIEHUS» 3aBepIiiaeT (HOpMUPOBAHHE
HaBBIKOB HCIIOJIb30BaHMs JIEHCTBUTENBHBIX YUCEN, KOTOPOE OBUIO HAa4aTO Ha ypOBHE OCHOBHOTO
obmiero o6pazoBanus. Ha ypoBHe cpemnero oobumiero obpa3oBaHus 0co0oe BHUMAHHE YACTSETCS
(OpPMHUPOBAHNIO HABBIKOB PAIMOHAIBHBIX BBIUMCICHUH, BKIIOYAIOIIMX B ceOS WCIIONB30BaHUE
pa3auuHbIX (OpM 3amUCH YKCIa, YMEHHE JelaTh MPUKHUIKY, BBIMOTHITH MNPUOIKEHHBIS
BBIUMCJICHHSI, OICHUBATh YHUCIIOBBIC BBIPAKCHHS, padOTaTh ¢ MAaTEMaTHYCCKMMH KOHCTAaHTAMHU.
3HaKOMBIE OOYYarOMIMMCSI MHOXECTBA HATypaJbHBIX, LIETBIX, PAIIMOHATBHBIX U JEHCTBUTEIBHBIX
qrced JIOTIONHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCENl. B KaXJaoM M3 OTHX MHOXECTB
paccMaTpUBAIOTCS CBOWMCTBEHHBIE €My cCHelUUYEecKHe 3aJadyd W OINepaluu: JeJCHHE Halemo,
ONEpUPOBAHME OCTAaTKaMHU Ha MHOXXECTBE LENbIX YHUCEN, 0COOble CBOMCTBA pallMOHANBHBIX U
UPPAIMOHATIFHBIX YMCeN, apu(pMEeTUYeCKue OMepannu, a TakKe M3BICYCHHUE KOPHS HaTypallbHOMN
CTETNEeHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Hcesl. biaromaps mocieqoBaTeabHOMY PaCIIMPEHHIO Kpyra



HCIIOJIb3YEMBIX YHUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMHM UX NMPUMEHEHUS Ul PELIEHUS Pa3IMYHbIX
3a7a4 (opMUpPYETCs IPECTaBICHUE O €IUHCTBE MAaTEMAaTUKKM KaK HAyKd M €€ POoJM B MOCTPOECHUU
MoJIeNIell pealbHOTO MUPA, IIUPOKO UCHOJIB3YIOTCS 0000IIEHUE U KOHKPETH3ALIHSL.

Jluausa «YpaBHEHHS M HEPABEHCTBA» pEANU3yeTCs Ha INPOTSHKEHUM BCEro OOy4eHHUs Ha
YpOBHE cpeaHero oomero oOpa3oBaHMs, TOCKOJIBKY B KaxaoM pasaene [Iporpammsl
IPEIYCMOTPEHO pEIlIeHHEe COOTBETCTBYIOIIMX 3ajad. B pesynbrare oOydaromumecs: OBJIaJeBalOT
pa3IMYHBIMM  METOJAMU  DPELIEHUS  pPalUOHAIBHBIX, MPPALMOHAIBHBIX, IOKAa3aTEJIbHBIX,
JOrapu(pMHUUECKUX M TPUTOHOMETPUYECKHX YpPAaBHEHMH, HEPABEHCTB U CUCTEM, a TAKXKe 3ajad,
cojepkamux napaMerTpbl. [lonydeHHbIE yMEHHUS WIMPOKO MCHOJIB3YIOTCS IPU HCCIEI0BAHUU
(GYHKLIUH € MOMOIIBIO MPOU3BOAHOM, MPU PELICHUH NMPUKIAAHBIX 33]a4 M 3a/la4 Ha HAXOXJIECHUE
HanOONBIINX M HAUMEHBUIMX 3HAaueHU (QyHKIuU. JlaHHAs conepkarenbHas JUHHUS BKIIOYAET B
ce0s Takxke (OPMHMPOBAHHME YMEHHUH BBINOJIHATH pacuéTsl o (opmysaMm, mpeoOpa3oBaHUsS
palMOHaIbHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPDAKEHUHM, a TaK)KE BBIPAKECHUH,
colepXkalluX CTeNeHW U Jjorapumsl. briarogaps u3ydeHuro ajireOpanyeckoro marepuana
NPOMCXOMUT  JajbHEWIIee pa3BUTHE  AJITOPUTMHUECKOTO M aOCTPAKTHOTO  MBIIUICHUS
oOyyaromuxcs, (GOPMHUPYIOTCS HABBIKM AECTYKTUBHBIX PacCyKICHHUH, paOOThl C CHUMBOJbHBIMHU
(dopMamu, IMpenCTaBICHUS 3aKOHOMEPHOCTEM U 3aBUCHUMOCTEHl B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeiaraer 3¢p(eKTUBHbIE MHCTPYMEHTHI Ul PELICHUs MPAKTUYECKHX M €CTECTBEHHO-
Hay4yHBIX 3aj[a4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HayKH.

CopnepxxatenbHo-MeToanyeckass JUHUA «DyHKIMM U TrpapUKU» TECHO IEpersieTaeTcs ¢
JPYTMMHU JIMHUSIMU y4eOHOI'O Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 3a7a€T MOCIIE10BaTENbHOCTD
u3yyeHuss marepuana. V3ydyeHue  CTENeHHOH, IOKa3aTeNbHOW, Jorapupmuyeckod U
TPUTOHOMETPHUYECKUX (PYHKIUI, UX CBOWCTB U Tpa(puKOB, HCIOIB30BaHUE (PYHKUUH IS PELICHUS
3a7jay U3 APYrux y4eOHBIX NMPEJIMETOB U PEalbHOM JKU3HU TECHO CBA3aHO KaK C MAaTEeMaTHYECKHUM
AQHAJIN30M, TaK M C PELIEHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OosbII0e BHUMaHUE yAEIsSeTCs
(GOpMHPOBAHUIO YMEHHUs BbIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY pa3iIMYHbIMU BEIUYMHAMU,
UCCIIEIOBATh TOJY4YeHHBbIE (DYHKIMH, CTPOUTh MX Trpauku. Marepuan 3TOW CcomepiKaTelbHON
JMHUM HAlleJIEH Ha pa3BUTHE YMEHHUI M HAaBBIKOB, ITO3BOJISIOIIMX BBIpaXKaTb 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU B pa3au4HONl (opme: aHanuTUyecKoM, rpaduyeckoil u cioBecHoM. Ero msyuenue
CHOCOOCTBYET Ppa3BUTHIO QJITOPUTMUYECKOIO MBIIUICHUS, CHOCOOHOCTH K 000OLIeHHI0 U
KOHKPETH3aI1H, HCII0JIb30BAaHUIO aHATIOTHI.

CopnepxarenpHas nmHuA «Hauama MaTremMaTMUecKOro aHajn3a» IO3BOJISET CYIIECTBEHHO
pacIIUpUTh KPYr Kak MaTeMAaTUYECKUX, TaK U MPUKIIAJHBIX 3a/1a4, JOCTYMHBIX 00y4YarolUMCs, TaK
KaKk y HHX MOSBISAETCS BO3MOXHOCTb CTPOMTH TI'paUKM CIOXKHBIX (YHKUMH, ONpEenensiTh HX
HauOOJbIINEe U HAUMEHBIINE 3HAYEHUS, BBIYUCIATH IUIOMAIU (GUryp U OOBEMBI Tell, HaXOIUTh
CKOPOCTM M YCKOpeHMsI mpoueccoB. JlaHHas conepaTelbHas JMHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH MOCTPOEHHS MaT€MaTUYECKUX MOJENel pealbHbIX CUTYyallui, MO3BOJISIET HAXOAUTh
HaWIy4dlllee pEUIeHHE B MPUKIAAHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHYECKMX, 3a7auax.
3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOIO aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,
(OopMabHO-JIOTHYECKOT0 M KPEaTHBHOTO MBIIIJICHNUS, (HOPMUPOBAHMIO YMEHHMI pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTUKU B HayKe, TEXHMKE W HCKyccTBe. OOywaromuecs y3HaIOT O
BBIJIAIOIINXCS pe3yNbTaTax, MOJyYEHHBIX B XOJI€ Pa3BUTUs MAaTeMaTHKH KaKk Hayku, U 00 uX
aBTOpax.

CopnepxaTenbHO-MeToANYecKast TMHUS «MHOXKECTBA U JIOTUKa» BKIIOYAET B C€Os JIEeMEHTHI
TEOpPUU MHOXKECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHbIE IPEICTaBICHUS
MPOHU3BIBAIOT BECh KypC IIKOJIbHON MaTeMaTUKU M IpeJlaraloT Haubosiee YHUBEPCAIbHBIN S3bIK,
OOBeAMHSIONNIA BCe pas3felbl MaTeMaTUKH W €€ TNPUIIOKEHUI, OHM CBS3BIBAIOT pa3HbIE
MaTeMaTUYECKUE AMCLMIUIMHBI M UX MPWIOKEHHS B enuHoe unenoe. [loaToMy BakHO [aTh
BO3MOXKHOCTh OOydaromemMycss IMOHHMaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK COBPEMEHHOMU
MaTEMaTUKU M UCIOJb30BaTh €r0 JUIsl BHIPAKEHUS CBOMX MBbICIEH. J[pyruM Ba’KHBIM NPU3HAKOM
MaTeMaTUKH KaK HayKH CJeAyeT NpPH3HATh CBOWCTBEHHYIO €W CTPOroCTh OOOCHOBAaHHW W
CJIEIOBaHUE ONPEICIEHHBIM IIpaBWJIaM IOCTPOEHUS J10Ka3aTEIbCTB. 3HAKOMCTBO C DJIEMEHTaMU
MaTeMaTHYECKOM JIOTUKUA CIIOCOOCTBYET pa3BUTHIO JIOTMUECKOTO MBIIIJIEHUS O0ydaroluxcs,
MO3BOJISIET UM CTPOHMTH CBOM PACCY)XKICHHsSI HAa OCHOBE JIOTMYECKUX IMpPaBHI, (JOPMUPYET HABBIKU
KPUTHYECKOTIO MBILICHHUS.



B yuebHOM Kypce «Anredpa u Hayanma MaTeMaTUYeCKOTO aHAN3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJCITHUPOBAHUS, KOTOPBIE MPU3BAHBI CITOCOOCTBOBATH (DOPMUPOBAHHIIO HABBIKOB
MOCTPOCHUS MOJIETICH peallbHbIX CUTYaIlui, MCCIEAOBAaHUS ITHX MOJIENEH C MOMOINBIO armapara
anreOpbl 1 MaTEMAaTUYECKOTO aHAIN3a, HHTEPIIPETAIIH TIOJTYYCHHBIX pe3yibTaToB. Takue 3a1aHus
BILJICTCHBI B KQX/IBIH M3 pa3/IeJIOB MPOTrPaMMBbI, ITOCKOIBKY BECh MaTepHall yueOHOT0 Kypca IIUPOKO
UCTIONB3YEeTCS JUI PEUICHHUS NMPUKIAAHBIX 3aaad. [Ipu penieHun peaibHbIX MPAKTHYECKUX 3ajad
oOyyaromuecsi  pa3BUBAIOT  HAONMIOJATENbHOCTh, YMEHHME  HAaXOJUTh  3aKOHOMEpPHOCTH,
abCcTparupoBaThCsi, HCIOJIB30BATh AHAJIOTHIO, 0000IATh W KOHKPETU3MPOBATH IMPOOIIEMY.
JlesTenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEIICHUS NPUKIAAHBIX 33a7a4 OPTaHU3yeTCs B
nporiecce H3y4eHUs BCEX TeM yU4eOHOTO Kypca «Anredpa 1 Hayajla MaTeMaTHIeCKOTO aHaIH3ay.

Ha uzyuenmne y4yeOHOro Kypca «Anrebpa ¥ Havansa MaTeMaTUYECKOrO aHAJIM3a» OTBOAUTCS
272 qaca: B 10 xmacce — 136 yacoB (4 yaca B HeAeno), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIO).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BbIYHMCICHHSA

Panyonanenele uyucna. OOBIKHOBEHHBIE U JIECATHYHBIE IPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuonuieckue apoodu. [Ipumenenne npoOeil M MPOIEHTOB I PEIIeHUs] MPUKIAJHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciiell 3HAHNUU U peabHON XKU3HHU.

JeiictBurenpHple 4yuciaa. PanuoHanbHble M HppalUOHANbHBIE 4YHchaa. ApUpMETHYECKHE
ornepauuu € JCUCTBUTEIBHBIMH 4YHciIaMU. Monaynb JNEHCTBUTEIBHOIO YHUCIIAa M €r0 CBOMCTBA.
[TpuOnmxEHHBIE BHIYMCIEHUS, IPABUJIa OKPYTJICHUS, IPUKUAKA U OLEHKA pPe3y/IbTaTa BHIYUCIECHUM.

Crenenp ¢ nenbiM mnokaszareneMm. bunom HeroTona. Mcnonb3oBanue noaxonsiiei (Gpopmel
3anyucy JEHCTBUTEIBHBIX YHCEN JUIsl pEIICHUs TPAKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CreneHb ¢ palMOHANBHBIM IIOKa3aTeleM M €€ CBOICTBa, CTENEHb C JEHCTBUTEIbHBIM
MIOKAa3aTEJIEM.

Jlorapudm uucna. Coiictsa jorapudma. JlecITHIHBIC U HATYPATBHBIE JIOTApU(PMBL.

CuHYyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHus M HEpaABEHCTBA

ToxaecTBa M TOXAECTBEHHblE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHMS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcHOBHBIE METOJIbl PEUICHHs LENbIX U JPOOHO-pAlMOHATIBHBIX YpaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OIHON NepeMeHHOU. JleleHne MHOroulIeHa Ha MHOTOYJIEH C OCTaTKoM. Teopema
be3y. MHorousensl ¢ neiasiMu ko3 unnentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEICHU U KOPHH.

UppanmonansHble ypaBHeHUs. OCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmal.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIIEHU JIOrapu(MUUECKUX YPAaBHECHHM.

OcHoBHble TpuroHomerpuueckue ¢opmynbsl. IIpeoOpazoBaHne TPUTOHOMETPUUYECKUX
BbIpaXXEHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemenne cucreM JIMHEWHBIX YpaBHEHMH. Marpuna CHCTEMBl JIMHEHHBIX YPAaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro FreOMETPUUECKHUM CMBICII U CBOMCTBA, BBIYMCIEHUE €TI0 3HAUYEHUS,
MPUMEHEHUE OIpeeIUTENs IS PeIIeHNs CUCTEMbI JMHEHHBIX ypaBHEHUN. Pemenne nmpukiagHbix
3a7a4 C IOMOILIBIO CHCTEMBl JIMHEHHBIX ypaBHEHMiH. lccinemoBaHume NOCTPOEHHOM MOJENN €
MTOMOILBIO MATPHIL U OIIPEIEITUTENEH.

ITocTtpoeHne MaTeMaTHYeCKUX MOJEIEM pPEaJbHOW CHUTyallMd C IOMOILBIO ypaBHEHUH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUH M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHUX 3a1ad M 3a1ad
U3 PA3IUYHBIX 00JIaCTel HAYKU U peaibHOMN JKU3HU.

DOyHKIUM 4 rpadpuKu



Oyukuus, cnocoObl 3amaHus ¢(yHKuMUA. B3aumbHo oOpatablie ¢yHkiuu. Kommosumms
byakuumii. ['paduk Gyakiuu. InemeHTapHbie TpeoOpazoBaHus Tpa@uKoOB (YHKIIHA.

Ob6nactp onpefeneHUs ¥ MHOXECTBO 3HaueHU ¢yHkuumu. Hymm ¢ynkuuu. ITpomexyTtku
3HaKomocTossHCTBA. Y&THple u Heu€THble (yHkuuu. I[lepuommueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (YHKIIMH. MakCUMyMbl U MUHUMYMbl (pyHKIuu. HamOonblnee u HamMEHbIEe
3HaYeHUS (PYHKIIMH HA IPOMEXKYTKE.

JlunHeiHast, KBaApaTU4HASS U IPOOHO-THHEWHAs (QYHKIUU. DJIEMEHTApHOE HCCIICIOBAHUE H
MOCTPOCHUE UX IPAPUKOB.

CrenenHass (QyHKIOMsS C HATypadbHBIM W IIENBIM TOKa3zarenem. EE cBoiicTBa u Tpaduk.
CpoiictBa U Tpaduk KOpHS N-0i CTENEeHH Kak (PYHKIMH OOpaTHOM CTENEHH C HaTypalbHBIM
[IOKA3aTEJIEM.

[ToxazarenbHast U jorapupmuyeckas (QpyHKUIMU, UX cBoiicTBa u rpaduku. Vcnonb3oBaHue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpuyeckass  OKPYXKHOCTb,  OINpEAENCHUE  TPUTOHOMETPUYECKHX  (PyHKUUN
YKCJIOBOTO apryMeEHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B PEAbHBIX Ipoleccax U sBleHusX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTeMaTH4ecKoro aHajaimnsa

ITocnenoBaTenbHOCTH, CHOCOOBI 3aJaHuUs IIOCIEA0BATEILHOCTEH. MeToa MaTeMaTHYECKOH
UHAYKIUU. MOHOTOHHBIE W OTpaHUYEHHBIC TOCIEI0BATEILHOCTH. VICTOpHUs BO3HHUKHOBEHUS
MaTEeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrndeckass M TeoMeTpuyeckas — Iporpeccud.  beckoHeduHO — yObIBaromias
reoMerpuueckas mnporpeccuss. Cymma OeCKOHEYHO YOBIBalOIIEd TIE€OMETPUYECKON MPOTrPECCHH.
JIuHeHbIN U SKCIOHEHIIANBHBIN pocT. Yucno e. dopmyrna clioXHBIX TPOIEHTOB. Vcnonbp3oBaHue
IPOrPECCUU JIJISl PELICHUSI pealIbHBIX 3a/1a4 MPUKJIIAJHOI0 Xapakrepa.

HenpepriBable GyHKIIMU U UX CBOMCTBA. Touku pa3pbiBa. ACUMIOTOTHI rPpaUKOB (PYHKIIHIA.
CpolicTBa (PyHKIMI HENPEPBIBHBIX HA OTpe3ke. MeToJ MHTEPBAIOB IJIsl PEIICHUS HEPABCHCTB.
[IpuMmeHeHre CBOMCTB HENIPEPhIBHBIX (DYHKIIHMH IS pEIICHUs 3a1a4.

[lepBas u BTOpast mpousBojHbIe GyHKIMU. OmnpeneneHue, TeOMETPUISCKU U (HPU3UIECKUI
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[IpousBoaHbIe dyieMeHTapHBIX GYHKIUMA. [Ipon3BomHas CyMMBI, MPOU3BEACHUS, YACTHOTO U
KOMMO3UINH (PYHKIIUH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, omnepanuu HajJ MHOXXECTBaMU M HUX CBoicTBa. Jlmarpammsbl Jiiniepa—BeHHa.
[IpuMeHeHne TEeOopeTUKO-MHOKECTBEHHOIO ammapaTa Jjs ONHCaHUs peajbHBIX IPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OObEKTa, CIEACTBHE, JI0KA3aTEIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS.

11 KUIIACC

Yuciaa 1 BLIYMCIEHUS

Harypaneuble u mensie uyucna. [IpumeHeHHe MNPU3HAKOB MNEIMMOCTH IEJNbIX YHCEN,
HaubOonpImi obmuii aenutens (nanee — HOJl) u Haumensinee oOmiee kpatHoe (nanee — HOK),
OCTaTKOB IO MOAYJI0, aliropuT™Ma EBKIMIa 7151 penieHuns 3a1a4 B LEJIbIX YHCIaxX.

KommuiekcHele umcina. AnreOpanueckas ¢ TPUTOHOMETpUYeckas (OpMBI  3amucu
KOMIUIEKCHOTO 4Hclia. ApupMETHUECKHe OIepalud ¢ KOMIUIGKCHBIMUA uuciaamu. M3o0pakeHne
KOMIUIEKCHBIX YHCENl Ha KOOpAMHATHOW miockoctu. @opmyna Myapa. Kopuu n-oil crenenu u3
KOMIUIEKCHOTO 4YHcia. [IpuMeHeHHMe KOMIUIEKCHBIX 4YHCeNT JUIsl pemieHus (QU3NYecKnx u
F€OMETPUUYECKHX 3a/1au.

YpaBHeHus1 M HEpaBEeHCTBA

Cucrema U COBOKYNHOCTh YPAaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHCTEMBbI-
caeacTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUW C TMIOMOIIBI0 TPUTOHOMETPUIECKOU
OKPYXHOCTH. Pellienne TpuroHoMeTpru4eCKUX HEPaBEHCTB.



OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHBIX U JIOTapU(PMHUUECKIX HEPABEHCTB.

OcCHOBHBIE METOBI PEIIECHUS UPPALIUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PEIICHUS CUCTEM M COBOKYIHOCTEM PAallMOHAIBHBIX, UPPALIMOHAIBHBIX,
NOKa3aTeIbHbIX U JIOTapu(PMUUECKUX YPABHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHnEe ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3aa4 U 3aJa4
U3 PA3IUYHBIX 00JIaCTel HAYKU M pealbHON JKU3HU, HHTEPIIPETALUS TOIyYEeHHBIX Pe3yIbTaTOB.

DOyHKIUM U TpadpuKu

I'padux kommnosunuu ¢GyHkuui. ['eomerpuyeckre 00Opa3bl ypaBHEHHWH W HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

I'paduueckue MeToapl pelleHns ypaBHEHUI M HepaBeHCTB. ['paduueckue MeTobl peleHHs
3a/1a4 ¢ IapaMeTPaMH.

Hcnonb3oBanue rpadukoB (yHKOUM Ui MCCIENOBAaHUS IMPOLIECCOB M 3aBHCUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PEUICHUU 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEAIbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne TPOM3BOTHON K HCCIECNOBaHMIO (DYHKIHMHA HAa MOHOTOHHOCTH M SKCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHU I HelTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

IIpuMeHeHne MPOU3BOIHOM I HAXOXKACHUS HAWIYUIIero PEIICHUs B IPUKIIAIHBIX 3a7a4ax,
JUIs OTIpEJIeNIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3a1aHHOro (hopMyJIoi WK IrpapuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TNiepBOOOpa3HbIX. [lepBooOpasHbie 3IEeMEHTApPHBIX
¢ynkuuit. [IpaBuna Hax0X/1eHUs IEPBOOOPa3HBIX.

NuTerpain. I'eoMmeTpudecKkuii CMBICI MHTErpaa. BeraucieHne onpenenéHHoro uHTerpaia 1mno
dopmyne Herorona-Jleitbnuia.

[IpumeHeHue wuHTErpaja s HaXO0XKJAEHUS Iulomajneil Imiockux ¢uryp u o0bEMOB
FEOMETPUYECKUX TEIL.

[Tpumepsr pemeHuit audQepeHnranbHbIX ypaBHEHUH. MaTeMaTn4eckoe MOJICIHPOBAHNE
peabHbBIX MPOLIECCOB C MOMOILBIO AU(PepeHINaTbHBIX YPABHEHUH.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA VYYEBHOI'O KVPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YI'JIYBJIEHHBIM YPOBEHDB) HA YPOBHE
CPEJHEI'O OBILIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MLMK  OOy4arolerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUHCKOrO OOIIECTBA, NPEACTABICHHE O MAaTEMaTHYEeCKHX OCHOBAX
(GYHKIIMOHUPOBAHUST  PA3JIUYHBIX CTPYKTYp, SIBICHUN, TMPOLELYp TpaKIaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U JIPYroe), YMEHHE B3aMMOJCHCTBOBATH C COIHAIBLHBIMH HHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUNCKON TPaXKIAHCKOM HICHTUYHOCTH, YBaKEHHUS K IMPOLLIOMY U
HACTOAILLIEMY POCCUKWCKONM MAaTE€MAaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSM POCCHUCKHX
MaTE€MaTHUKOB U POCCUHMCKON MaTEMaTU4YECKOM IIKOJIbI, UCIIOJIb30BAaHUE ITUX JTOCTHKEHUHN B JPYIUX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH pOCCUIMCKOro Hapoza, chOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsI, 3TUYECKOI0 MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JTIOCTUKEHUN HAyKU
U JICSTEIBHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B OCTPOCHHUE YCTOMYMBOTO OYayIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs SCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pelIeHUH, pacCyk IEeHUH, BOCIHPHUHUMUYMBOCTH K MaTEMaTHUYECKUM AacleKTam
pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BoCUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MAaTEMAaTUUYECKUE 3HAHUS B MHTEpEcax 3I0POBOrO U
Oe3omacHOro 006pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[I0POBBIO (30pOBOE MUTAHUE,
cOanaHCUPOBAaHHBIN PEXXUM 3aHATUI U OTJbIXA, peryisipHas (pusndeckas akTUBHOCTD), (PU3HUECKOE
COBEPILIEHCTBOBAHUE NIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATENBHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAOIIOOWs, MHTEpEC K pa3IMuHbIM cdepam
MpOoPECCHOHAIBHON JIEATETbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKONW W €€ TNPWIOKEHUSMHU, YMEHUE
COBepIIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
MJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa3OBaHHMIO M CaMOOOpPa30BaHHUIO Ha
MPOTSHKEHUHM BCEH KU3HMU, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEUIEHUH MPAKTUYECKHX 3aJad
MaTeMaTU4YeCKOW HAINPaBJIECHHOCTH;

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUSA:

c(hOPpMUPOBAHHOCTh  AKOJOTHYECKOM  KYJIbTYpPhl, TIOHUMAaHUE BJIHUSHUSA  COIHMAIBHO-
SKOHOMHUYECKUX TMPOIECCOB HA COCTOSHUE NPUPOAHOM U COLMAIBHOM Cpeabl, OCO3HAHHE
I00aTBHOTO XapaKTepa dKOJIOTHYECKUX TPOOIeM, OpUEHTAllUsS Ha TPUMEHEHUE MaTeMaTHYeCKUX
3HAHWUN JJI pelIeHus 3a/1ad B 00JaCTH OKPYXKAIOIIeH Cpe/ibl, TUIAHUPOBAHNUE TIOCTYNKOB U OLIEHKH
UX BO3MOXKHBIX TTOCJICJICTBUM JIJIS1 OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOopMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHOW MPAKTUKH, MTOHMMAaHUE MAaTeMAaTHUECKON HAyKu KakK cdepbl 4YeT0BEUeCKON
JIeATETLHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISl Pa3BUTHSI [IUBUIIN3AINH, OBJIAJCHUE SI3BIKOM
MaTeMaTUKd W MAaTeMaTH4YeCKOM KyJIbTYpOol KaK CpeACTBOM TO3HAHUS MHUpPA, TOTOBHOCTH
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ACSITEIIFHOCTh HHAUBUIYAIHHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIEe YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:



BBIABIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKH MaTEMaTHUYECKUX OOBEKTOB,
MOHITHUN, OTHOUICHUH MEXIy MOHATUSAMH, GOPMYINPOBATh ONPEAETICHHS OHITUH, YCTaHABIUBATh
CYIIECTBEHHBIN MpHU3HAK KJacCU(UKAUK, OCHOBAHUS Ui OOOOLICHUS M CPAaBHEHHsS, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYIHPOBATH W MPEOOpPa3OBBIBATh CYXKACHUS: YTBEPAMUTEIbHbBIE H
OTpHULATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHEIC,

BBISABIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpeuYHs B (pakrax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKICHUAX, MpeylaraTb KPUTEPUU AJIs BBISIBJICHUS 3aKOHOMEPHOCTEN
Y IIPOTUBOPEYHIA;

JienaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX WM HWHIYKTHUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIBHO JJOKA3aTeIbCTBA MAaTEeMaTHUYECKUX YTBEPKACHUN (IpsIMbIE U OT
IPOTUBHOI0), BBICTPAWBaTh apPryMEHTALIUIO, [PUBOAUTH IPUMEPbl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMPATh CHOCO0 pelIeHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILICHHUS,
BbIOMpaTh HanboJIee MOAXOISAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckne 1eiCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUNH HHCTPYMEHT IO3HAHUA, (HOPMYITUPOBATH
BOIPOCHI, (UKCHUPYIOIIME IPOTUBOpEUHE, MpoOJeMy, YCTaHaBIMBaTb MCKOMOE M JIAHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

IPOBOAUTH  CAMOCTOSATEIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,  HCCIEJOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro OOBeKTa, SBICHHS, IPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITeNIbHO (POpMYyIUpPOBaTh OOOOIICHHUS U BBIBOJBI 0 pe3ysbTaTaM MpPOBEAEHHOIO
HaOJIIO/IEHUs, UCCIIEI0OBaHMs, OLIEHUBATH JIOCTOBEPHOCTh MOJIYYEHHBIX DPE3YJIbTaTOB, BBIBOJAOB M
000011IEeHHI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BbIIBUTaTh MPEIIOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISBIIATH JI€UIUTHI UH(GOPMALMY, aHHBIX, HEOOXOIUMBIX U1 OTBETa Ha BOIPOC M JUIs
pelIeHus 3a/1a4H;

BbIOMpaTh  MHGOpPMALMIO M3  HCTOYHHMKOB  pPa3iMYHBIX  TUIIOB,  AHAIU3HPOBATH,
CUCTEMATHU3UpPOBaTh W  HHTEPNPETHUPOBaTh HMH(GOPMALMIO pa3IUYHbIX BUAOB U  (QopMm
IIPEJICTaBIICHHUS,

CTPYKTYpUpPOBaTh MH(OPMALIMIO, IPEJCTABIATh €€ B pa3Iu4HbIX (opMax, WUIFOCTPUPOBATH
rpadu4ecKu;

OLICHUBATh HAAEKHOCTh HH(POPMALIMU IO CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTnBHbBIE YHHBepcaJlbHble YUeOHbIe qeliCcTBUSs

Oo0menne:

BOCIIpUHUMATb M q)OpMy.]'II/IpOBaTB CY)KACHUA B COOTBETCTBUM C YCIOBUAMU H LCIAMHU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOUYKY 3pPEHHMS B YCTHBIX M MUCHMEHHBIX
TEKCTax, 1aBaThb IMMOsACHCHUA 110 X0y PCIICHHA 3aJa4l, KOMMCHTUPOBATH HOJ'Iy‘-I@HHBIﬁ PE3YbTAT,

B XO0Je OOCYXJEHHUS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOH TeMbl, MpPOOIEMBI,
pemaeMoﬁ 3ala4i, BBICKA3bIBaTb HWACH, HAILCJIICHHBIC Ha IIOMCK PCHICHUSA, COIIOCTABJIATH CBOH
CYXJIEHHUS C CYXJCHUSMHU JIPYTUX YYaCTHMKOB JMAJIOra, oOHApyXHBaTh pa3jindhe U CXOICTBO
MO3UIHI, B KOPPEKTHON opMe GOopMyTUPOBATH Pa3HOTIACHSI, CBOM BO3PAXKECHHUS;

NPEJCTaBIISITh PE3YJbTAaThl PELIEHUS 3aJaud, OSKCIIEpUMEHTA, HCCIEJOBAHMS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (pOpMAT BBICTYIUICHUS C YU4ETOM 3aj7au Mpe3eHTalMu U 0coOeHHOCTEN
ayJIMTOpUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanms:

COCTaBJIATh IIJIaH, AJITOPUTM pEIIeHUs 3aJayd, BbIOUpaTh CHocoO peleHus ¢ y4éTom
UMEIOIUXCA PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIUH.



CaMOKOHTPOJIb, IMOIIHOHATIbLHBIH HHTEJLIEKT:

BJIAJICTh HAaBBIKAMH MMO3HABATEIBHON pe()IeKCHH KaK OCO3HAHUSI COBEPIIACMBIX ICHCTBUH H
MBICTTUTEIILHBIX TPOIECCOB, UX PE3YyIbTATOB, BIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
nporiecca M pe3ysibTara pelieHus] MaTeMaTHIeCKO 3a/1a4H;

NPEIBUIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPH PEIICHUH 3aJa4d, BHOCUTH
KOPPEKTHBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH NMPHUUYUHBI JOCTHKCHUS
WIA HEIOCTIKEHUS Pe3yJbTaTOB  JIEATEIBHOCTH, HAXOAWTh OMIMOKY, JaBaTh OIEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl /1eSITeJIbHOCTh:

MOHUMaTh W WCIIOJIb30BaTh MPEHMYINECTBA KOMAHJHOW W WHIWBUAYAIbHOW PaOOTHI IpH
pemieHnr  y4eOHBIX 3aj]a4, NPHUHUMATH I1eIb COBMECTHOW JEATEIhHOCTH, IUIAHUPOBATH
OpraHu3allii0 COBMECTHOH paboThl, pachpeneisTh BHIbI pabOT, JOrOBapHBATHCS, OOCYXKIATh
MIPOILIECC B PE3YNIbTAT padOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCykaeHHS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» ¥ MHBIC), BBIIIOIHITH CBOKO YacTh pa0OThI M KOOPJAWHUPOBATH CBOM JICUCTBUS C IPYTUMHU
YJICHAMHA KOMAaH[Ibl, OICHMBATh Ka4yeCTBO CBOCTO BKJIaJga B OONIMI TPOAYKT IO KPHUTEPHUSIM,
c(OpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

NPEJIMETHBIE PE3YJIBTATHI

K konnmy oOyuenuss B 10 kJjacce oOyyarouiuiicss MOMY4YUT CHEAYIONIME MpeIMEeTHbIC
pe3yabTaThl MO OTAENBHBIM TeMaM paboueil mporpamMmbl y4eOHOTO Kypca «AnredOpa W Haudana
MaTeMaTH4YeCKOTO aHaJIu3ay:

Yucja ¥ BLIYMCIEHUS

CBOOOJIHO ONEPUPOBATh IMOHATHUSMH: PAMOHAIBHOE YHCIO, OCCKOHEYHAs IEepUOAUYCCKast
Ipo0Ob, IPOIEHTHI, UPPAMUOHATLHOE YHCIIO, MHOXKECTBA PAIIMOHAIBHBIX U JICHCTBUTCILHBIX YHCET,
MOAYJb JEUCTBUTEIBHOTO YNCTIA;

MPUMEHATH JAPOOU W MPOIEHTHI ISl PEIICHHs MPUKIAIHBIX 3a7a4 U3 PA3IUYHBIX OTpacien
3HAHUU U pEAIbHOM )KU3HH;

MPUMEHATh TPUOTUKEHHBIE BBIYUCICHUS, TpPaBWIa OKPYIJICHHUS, MPUKUAKY U OIEHKY
pe3ynbTaTa BIUMCICHUN;

CBOOOJIHO ONEPHPOBATH TOHSATHEM: CTEMEHb C IeJIbIM I[OKa3aTeleM, HCIO0JIb30BaTh
MOAXOANIYI0 (opMy 3amucH JACWCTBUTENBHBIX YWCEN JJS PElIeHUs MPaKTUYeCKHX 3aaad u
MIPEICTABJICHUS TAHHBIX

CBOOOJHO OTIEpUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpPaJIbHOM CTETEHU;

CBOOOJTHO OTIEPUPOBATH IOHATHEM: CTENEHD C PAIMOHAIILHBIM MTOKa3aTelieM;

CBOOOZHO OMEpUPOBATh MOHITHIAMH: JOTapu(dM UHWCIa, JECATHUYHbIE W HaTypaibHbIC
aorapudmsl;

CBOOOZHO OMEpUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC YHCIOBOTO
apTyMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YHUCIOBOTO apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATh MOHATUSMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, PAaBHOCUIIHLHBIC
YpaBHEHUS U YPaBHEHUS-CIICICTBUS, paBHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3UYHbIE METOJbl PEIICHHUS PAlMOHANBHBIX U JIPOOHO-pAIlMOHATBHBIX
ypaBHEHUH, TPUMEHSATh METO/I UHTEPBAJIOB JJIsI pEIIICHUSI HEPABEHCTB;

CBOOOJHO OMEpUPOBATh MOHATHSIMH: MHOTOWIEH OT OJHOW MEpPeMEHHON, MHOTOYJIEH C
1eapMA KodhpuireHTaMu, KOpHH MHOTOWICHA, PUMEHSITH JCJICHHEe MHOTOYJIEHA Ha MHOTOYJIEH C
ocTaTkoM, Teopemy besy u Teopemy Buera s pemenus 3aaay;

CBOOOJIHO  OMEpUpOBaTh TOHATHSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHHWH, MaTpuIa,
OomnpelenuTeNb MaTpullbl 2 X 2 M ero TeOMETPUYECKHIl CMBICH, HCIOJIb30BaTh CBOWCTBA
ompeAenuTens 2 X 2 sl BBIYMCICHHUS €r0 3HAYEHHs, MPUMEHSATh ONMPEACIUTENN [JIsl PEIICHUS
CHUCTEMbI JIMHEWHBIX YpaBHEHUU, MOJEIHUPOBATh pPEANbHBIE CHUTYallUM C TOMOIIBIO CHCTEMBI



JIMHEUHBIX YPaBHEHUM, UCCIIEN0BATh IOCTPOCHHBIE MOJECIIN C IIOMOIIBIO MAaTPULl U OIIPEACIUTENEH,
MHTEPIPETUPOBATH ITOIYYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JCHCTBUI ¢ KOPHSMH JUISI TPeoOpa30oBaHus BBIPAKEHHIA;

BBIIOJIHATh ~ NPEOOpPA30BAHUS  UYUCIIOBBIX  BBIP@KEHUH, COJEpXKALIMX  CTEHNEHH C
palMOHAIBHBIM [10KA3ATENIEM;

UCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB AJis IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIpAXKEHUH;

CBOOOJTHO OTIEPUPOBATh MOHATUAMU: UPPAMOHATIBHBIC, IIOKA3aTEIbHBIC U JOrapupMHUECKUE
YPaBHEHHUs, HAaXOAUTh HMX PELICHUS C IOMOIIBIO PaBHOCHIBHBIX IIEPEXOJOB WM OCYILECTBIISAA
IIPOBEPKY KOPHEH;

OPUMEHATb ~ OCHOBHBIE  TPUIOHOMETpUYeckue  ¢GopMmyibl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO  OIEpUpPOBaTh IMOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHME, IPUMEHSTbH
HE00XoauMbIe (POPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MOJIEJIPOBATh PEaJIbHbIE CUTYallMU Ha SI3bIKEe aJIreOpbl, COCTABIIATh BBIPAXKEHUS, YPAaBHEHUS,
HEPaBEHCTBA II0 YCIOBHMIO 3aJa4d, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C HCIOJIB30BAHUEM
anmapara ajireopsbl.

DyHKIUHA U TPaPUKH:

CBOOOJHO ONEpHPOBATh MHOHATUAMM: (DYHKIUS, cHOcoObl 3anaHus (QYHKIUH, B3aUMHO
oOparHbple (QyHKIMH, KOMOO3UIMS (GYHKUWH, Tpapuk (YHKIHH, BBIIOIHATH SJIEMEHTapHBIC
npeoOpazoBanus rpaduKkoB PyHKIINIA;

CBOOOZHO ONEpPUPOBATH MMOHATUSMH: OO0JIACTh ONPEACNICHUST U MHOYKECTBO 3HAYEHUU
GbyHKUIMY, HYTU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHUPOBATH MOHATUSAMHU: YETHBIE W HEYETHBIC (QYHKIUH, NEPUOTUIECKUE
(GyHKLIMH, TPOMEXKYTKM MOHOTOHHOCTHM (YHKIMH, MaKCUMyMbl W MUHUMYMBI (DYyHKIUH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHNE (PYHKIINU HAa IPOMEKYTKE;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: CTEHNEHHas (YHKIUS C HATypajJbHbIM M LEJbIM
nokasaresem, rpaduk CTeneHHON (PYHKIMM C HaTypaJIbHBIM M IIEJIBIM MTOKa3aTeNeM, rpaduk KopHs
N-o#f cTeneHu Kak (pyHKIMK 0OpaTHOM CTENEeHU C HaTYPaJIbHBIM I10Ka3aTelIeM;

ONEepUpOBaTh MOHATHSAMM: JIMHEWHas, KBaJpaTHYHas W JIpOOHO-TUHEHHas QYyHKIHH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIeI0BaHUE U IOCTPOEHUE UX IPa(UKOB;

CBOOOZHO OINEpUPOBATh MOHATHUAMM: IOKazaTenbHass M Jjorapudmuueckas (QyHKUIUH, HX
CBOWCTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pellICHHs YpaBHEHMIA;

CBOOOZHO ONEpUPOBATh MOHATHSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTb, OIpPEIEICHNE
TPUTOHOMETPHUUYECKUX (DYHKLUI YUCIOBOTO apryMeHTa;

UCIIONIb30BaTh TpaduKu (QYHKIMM A7 HUCCIEJOBaHMS IMPOLECCOB M 3aBHUCUMOCTEH mpu
pelIeHUH 3a/ad M3 JPYruX Y4eOHbIX NPEIMETOB M peallbHOW JKU3HU, BBIpakaTh (opMyIaMu
3aBUCHMOCTH MEXAY BEIINUYNHAMU;

Havana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OINEpUPOBaTh MOHATUSIMH: apupMeTHUecKass U TIeOMEeTpHuYecKas Iporpeccus,
OeCKOHEUHO YOBIBAIOIIAsl TeOMETpUUYecKas IMporpeccus, JUHEHHBIH M 3KCIIOHEHLUUAIBHBIA pOCT,
dbopMyIa CII0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUM JUIs PELIEHUS] pEANIBHBIX 3aJa4 IPUKIIAIHOTO XapaKTepa;

CBOOOAHO  OmepupoBaTh  MOHATUSMHU:  IIOCIEJOBATEIBHOCTh,  CIIOCOOBI  3aJaHUA
[IOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE U OTPaHUYECHHBIEC IOCIEAOBATEIBHOCTH, ITOHUMAaTh OCHOBBI
3apO’KJCHHS] MATEMaTUYECKOr0 aHAIM3a KaK aHaIn3a 0ECKOHEUYHO MaJlbIX;

CBOOOJTHO OIEpPHPOBATH MOHATHAMM: HENpEepbIBHbIC (DYHKIMH, TOYKM pa3pbiBa rpadukxa
(GyHKIMH, aCUMITOTHI rpaduka GyHKIIH;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: (YHKIHMS, HENpepbIBHAs Ha OTpe3Ke, NPUMEHSThH
CBOICTBa HEMPEePhIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1ay;

CBOOOJTHO OIEPUPOBATH MOHATUSAMU: MEpBas U BTOpasi MPOU3BOHbIE (DYHKIIMU, KacaTebHas
K rpaduky GyHKIUY;

BBIYUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YACTHOIO U KOMITO3UIIMU ABYX (DYHKIIHA,
3HATh IPOU3BOAHBIE AEMEHTAPHBIX (DYHKIIMA;

UCIIO0JIb30BaTh T€OMETPUYECKUNA U PU3UUECKUI CMBICI IPOU3BOAHOM [T pelIeHHs 3a/au.

MHosxecTBa H JIOTHKA:



CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN aIapar JUisl ONKUCAHUS PEAIbHBIX MPOIECCOB U
SIBJICHUM, TIPU PEIICHUH 33a]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOZHO OMNEpUPOBATh MOHATHSAMH: OIpeAeJeHHe, TeopeMa, ypaBHEHUeE-CIIECTBUE,
CBOWCTBO MaTEeMaTHYECKOTO 00BEKTA, J0KA3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHHUS M HEPABEHCTBA.

K xonmy oOydenuss B 11 KJjacce oOydarouuics TMOJYYUT CIASAYIOIIME IPEIMETHBIC
pe3yibTaThl MO OTACIBHBIM TeMaM pabdoueil mporpamMMmbl yd4eOHOTO Kypca «Anredpa u Hadana
MaTE€MaTUYECKOr0 aHATIU3a:

Yuciia ¥ BHIYMCIICHHUS:

CBOOOJHO ONEPUPOBATH MOHATUSMU: HATYPAIbHOE U 1I€JI0€ YHUCII0, MHOKECTBA HATYPAJIbHBIX
U LIEJBIX YMCEll, UCNOJIb30BaTh Npu3Haku aenumoctu nensix uncen, HOJ u HOK narypanbHbIX
yucen IS PeleHUs 3a7a4, IPUMEHATh anroput™M EBkina;

CBOOOJTHO OTEPHPOBATH MOHATUEM OCTATKa MO MOJYJIIO, 3aIMCHIBAaTh HATYpaJbHBIC YUCIIA B
Pa3IMYHBIX O3ULUOHHBIX CUCTEMAaX CUHMCIICHHUS;

CBOOOJTHO ONEpPUPOBATh IMOHATUAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX
yKcell, MPEACTAaBIATh KOMIUIEKCHBIE YHClia B aireOpandyeckod UM TPUTOHOMETpUYeckoil (opme,
BBITIOJIHATH apUPMETHIECKHUE OTIEPALUU C HUMH U N300paXkaTh HAa KOOPAMHATHON TUIOCKOCTH.

YpaBHeHHs M HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBAThH MOHATHAMU: UPPAMOHATIBHBIC, TIOKA3aTEIbHBIC U JOrapruPMHIECKUE
HEPaBEHCTBA, HAXOAUTh UX PEIICHHS C IOMOIIbIO PABHOCUIIBHBIX NIEPEXOOB;

OCYILIECTBIIATH OTOOP KOPHEN IIPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOZHO OMEpUPOBATH TOHSATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATH
HE00X0uMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOZHO ONEPUPOBATH MOHATUSMHU: CUCTEMAa M COBOKYMHOCTb YPaBHEHHH M HEPaBEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEJCTBHS, HAXOAUTh PELICHUS CUCTEMbl U COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHATBHBIX, TOKA3aTENbHBIX U IOTapU(PMUIECKIX YPaBHEHUN 1 HEPABEHCTB;

pemaTh panuoHalbHBIE, HUpPpAlMOHATBHBIC, [OKAa3aTeJbHBIC, JIOTapH(PMHUYECKHE U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep Kallle MOYJIN U NTapaMeTpBbL;

IPUMEHSTh IpaduyecKkrue METOAbI AJIsl PEeLICHUs] YpaBHEHUM U HEPaBEHCTB, a TakXKe 3a7ad C
napameTpamu;

MOJIEJIMPOBATh PEATIbHBIE CUTYAI[UN Ha S3bIKE alreOpbl, COCTABIATh BbIPAKEHUS, YPAaBHEHUS,
HEPABEHCTBA M MX CHCTEMBl II0 YCIOBHUIO 3aJaud, MCCIEN0BAaTh IIOCTPOEHHBIE MOJENH C
MCIIOJIb30BAaHUEM arrnapaTa anreOpbl, HHTEpIPETHPOBATH MOJIYyYEHHBIH pe3yabTaT.

DOyHKUUM U rpadpuku:

CTpPOUTh TIpaUKM KOMIO3UIMU (PYHKUIMN C TMOMOIIBIO AJIEMEHTApHOIO MCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOMN IIIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHSTHh QYHKIUHU JJI1 MOJIEIUPOBAHUS U HCCIIEI0BAaHUS peaIbHBIX MPOILIECCOB.

Havana maTeMaTH4eCKOro aHaJIM3a:

MCIOJIb30BaTh MPOU3BOAHYIO JJIs UCCIIEIOBaHUS (YHKIIMM HAa MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAaUMEHbIlIee 3HauUeHUs (PYHKIIMHM HEePEepbIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOJAHYIO /ISl HAXOKJIEHHS HAWTYUILIEro pEeUIeHUs] B TPUKIAIHBIX, B TOM
quCcile COLMATIbHO-DKOHOMUYECKHUX, 3a/1a4ax, UIsl ONPENEIeHUs] CKOPOCTH M YCKOPEHHUs Ipoliecca,
3alaHHOTO0 (POpMYITOH WK TpaduKoM;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMHU: MEepBOOOpa3Hast, ONpeAeiaEHHbIM MHTErpaj, HaxXxoIuTb
NepBOOOpa3HbIe AJIEMEHTApHbIX (YHKIMH M BBIUUCIATH HHTErpan mno Qopmyne HproToHa-
Jleiibuuma;

HAXOJUTh IJIOLIAAN MIOCKUX GUTYp U 00BEMBI TN C TOMOIIbIO UHTETpaa;

UMETh TPEJCTABICHUE O MAaTEeMaTHYECKOM MOJEIUPOBAHMM Ha IPUMEPE COCTABIICHUS
nudepeHIaIbHBIX YPaBHCHUH,

pelath NPHUKJIAIHBIE 33/la4d, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOr0 U (PU3NYECKOTO
Xapaxkrepa, CpeICTBAMHA MAaTEMATUYECKOr0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrponsnsie | Ilpakruvieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanmonanbHble ypaBHEHHS U o4 1
HepaBeHCTBA. CUCTEMBI IMHEWHBIX
YpPaBHEHUU
5 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKITUS. 18 1
Jlorapudmuueckue ypaBHEeHUs
6 TpuroHomeTpuyeckue BbIpaXKeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10 1
8 HenpepriBable pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 5 9
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTesbHbIe
padoTshI padoThI pecype
1 I/ICCJIGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpasHas u HHTETpa 12 1
3 I'paduku TpuroHOMETPUUECCKUX (PYHKITUH. 14 1
Tpuronomerpuveckrue HepaBeHCTBA
4 HppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
norapuMUYECKHe HEPABCHCTBA
9) KomriekcHele yncna 10 1
6 HarypanbHble 1 nenble ynucina 10 1
CucreMbl paloHATBHBIX, HPPANUOHATBLHBIX
7 MOKa3aTEeNbHBIX U JIOTapHU(PMUUECKUX 12 1
YpaBHEHUU
8 3amaqn ¢ mapaMmerpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3AIIAS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITIPOT'PAMMBI

10 KJIACC
Kon .
TG T IIpoBepsiemble HpeMETHBIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yjabTara
1 Yucna v BIYKCICHUS
11 OnepupoBaTh MOHATHAMHU: pPAlMOHATIBHOE U JICHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JACCSITHUYHAS IPOOb, MPOIICHTHI
19 BB‘IJI'IOJ'IH}ITB apupMeTHyeCKue  Olepalud  C  palMOHAJIBHBIMU U
JeHCTBUTEILHBIMU YHCITAMHU
13 BeinonsaTe npuOnukEHHbIE BBIYMCICHUS, UCIIOINb3Ys MPaBHIA OKPYICHUS,
JIeNaTh MPUKUIKY U OIICHKY pe3yJbTaTa BEIYUCICHHUH
OnepupoBaTh MOHATUSIMH: CTETEHb C LEJNBIM I[OKa3aTeleM, CTaHIapTHas
14 dopma 3amMcu JEHCTBUTENIBHOIO YHUCIA, KOPEHb HATYypaJIbHOM CTENEHH;
UCTIOJIB30BaTh TOAXOJAIIYI0 (HOpMYy 3aluCH JEHCTBUTENBHBIX YHCET IS
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATUSAMH: CUHYC, KOCHHYC M TaHT€HC IPOM3BOJIBHOTO YIJIa;
1.5 HCIIOJIb30BaTh 3aIuCh MIPOU3BOJIBLHOIO yria yepes oOpaTHbIe
TPUTOHOMETpHUUYECKHE (DYHKIIMH
2 YpaBHEHUs U HEpPAaBEHCTBA
OnepupoBaTb MNOHATUSMM: TOXKAECTBO, YpPaBHEHUE, HEPAaBEHCTBO, LEIOE,
2.1 panmoHaIbHOE, UppanroHaIbHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
99 BeinonuaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKHX BBIPAKEHMH M pelaTh
TPUTOHOMETPHUYECKUE YPABHEHHS
BeimonHATe mpeoOpa3oBaHMs LENbIX, PAMOHAIBHBIX M HppalMOHAIbHBIX
2.3 BBIDQKEHUI M pemarb OCHOBHBIE THIIBI LENBIX, PAlUOHAIBHBIX H
UppalMOHATIbHBIX YPaBHEHUH U HEPABEHCTB
24 [TpuMeHATH ypaBHEHHs U HEPABEHCTBA JUIs PEILICHHUs] MaTeMaTHYEeCKHUX 3a1a4 U
' 3a/1a4 U3 pa3IMYHbIX 00JIaCTel HayKU U peaibHON KU3HU
MonenupoBaTh peallbHble CHTyallud Ha S3bIKE anreOpbl, COCTaBIATh
2.5 BBIPQ)KEHUS, YpPaBHEHHUs, HEPAaBEHCTBA I10 YCIOBHMIO 3ajjaud, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arapara anreOpsl
3 OyHKIWH U TpaduKe
OnepupoBaTh MOHATUSAMHU: (DYHKIHUS, CHOCOOBI 3amaHus (QYHKIUH, 00JIacTh
3.1 OTIpeieNIeHUs] 1 MHOKECTBO 3HaYeHMH (QyHKIUH, rpaduk (yHKIHHU, B3aUMHO
oOpaTHble GYHKIHH
39 OnepupoBaTh NOHATUAMH: YETHOCTh M HEUETHOCTh (DYHKIMH, HYIU (YHKIIUH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBatk rpaduku GyHKIKN AJIs pelieHus] ypaBHEHUI
34 Ctpouth ¥ yMTaTh rpa@uKu JTUHEHHONW (QYHKUIMH, KBaApaTUYHON (yHKLHMH,
CTeTeHHON (PYHKIIMU C LEJIBIM MToKa3aTeIeM
Ucnonp3oBare rpaduku  (QYHKIME IS UCCIIEAOBAaHUS IPOLIECCOB U
35 3aBUCUMOCTEH TIPH pEIIeHUH 3aJad M3 JPYIHX Yy4eOHBIX TIPEJIMETOB W
peasbHOM JKU3HHU, BBIpaXaTh (JOpMYJIaMU 3aBUCUMOCTH MEX/1y BeJTMUNHAMU
4 Hauana MaTemMaTH4eckoro aHanmsa
41 OnepupoBaTb  MOHATUAMHU:  IOCJIEJOBATENBHOCTh, apupMeTHUecKas H

TCOMCTPHUICCKAs MPOTrpCCCUUr




OnepupoBaThb MNOHATUSIMU: OECKOHEYHO YOBIBaIOIIas TreoMeTpudecKas

4.2 nporpeccusi, cyMmma 6€CKOHEYHO yOBbIBAIOIIECH reOMETPHIECKON MPOTPECCHH
4.3 3anaBarh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCO0AMHU
44 Hcnonp3oBath CBOMCTBA MOCIENOBATEILHOCTEN M MPOrPECCUil AJis pelieHus
peaNbHBIX 33J1a4 MPHUKJIATHOTO XapaKTepa
5 MHoKecTBa U JIOTHKA
5.1 OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIMN HaJl MHOYXKECTBAMHU
59 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi OMUCAHUs PEaIbHBIX
MIPOIIECCOB U SIBJICHHH, PU PEIICHUH 3a7a4 U3 APYTrUX y4eOHBIX MPEIMETOB
53 OrnepupoBaTh MIOHATHIMH: ompeecHue, Teopema, CIIEICTBHE,
JI0Ka3aTeIIbCTBO
11 KJIACC
Koa .
T T IIpoBepsiembie HPCHMCTHLIC pe3yJabTaThl 0CBOEHHsI OCHOBHOM
. o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
1 Ymucna n BEIYUCICHUS
OnepupoBaTh TMOHATUAMU: HATypajdbHOE, IE€JI0€ YHCIO; HCIOJIb30BATh
1.1 NPU3HAKK JCIUMOCTH IIEIBbIX YHCEN, pPAa3J0KeHHE 4YHUCiIa Ha MPOCTHIC
MHOKHUTENH JIJIS1 PeIICHUs 3a71a4
1.2 OrnepupoBaTh MOHIATHEM: CTETICHb C PAIIMOHAIBHBIM IOKa3aTeeM
13 OnepupoBaTh MOHATHAMH: JIOTapudM uuCIa, AECATUYHBIE U HATypalbHbIC
norapudmel
2 YpaBHEHUs 1 HEPABEHCTBA
[IpuMeHsThr  CBOWCTBa CTENEHM JUIA  MPeoOpa3oBaHUs  BBIPAKCHUH,
2.1 ONEpUPOBATH MOHATUSAMHU: MOKA3aTEIbHOE YPaBHEHHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THIIBI TTOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BrimonHsaTe  mpeoOpa3oBaHUs — BBIPAKEHUM, COJAEpXKAIIMX  JIOTapU(pMBI;
2.2 OTepUPOBATH MOHATHSAMH: JIOTapu(MUYECKOE YpaBHEHHE M HEPABEHCTBO;
pemiaTh OCHOBHBIE THUIIBI JIOTApU(PMUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 Haxonuth penieHust npocTeUIInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHHN U €€ PpEIICHHUE;
2.4 WCIIOJIH30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUUN I PEIICHUS] MPAKTHUECKUX
3aja4
25 HaXO,Z[I/ITLv pELICHUs] MPOCTEHIINX CUCTEM M COBOKYIHOCTEW pPallMOHAIBHBIX
YpaBHEHU 1 HEPABEHCTB
MogenmupoBaTh peadbHbIE CHUTyallid Ha S3bIKe aureOpbl, COCTABIATH
2.6 BBIPDAKEHMSI, ypPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI MO YCJIOBHUIO 3aJayH,
HCCJIEI0BATh MOCTPOCHHBIC MOJICIIN C UCIIOJIb30BAHUEM alllapaTa anreopsl
3 OyHKIWMH U TpaduKH
OnepupoBaTh  MOHATUAMH:  TepUoAMYecKas  (GYHKIUS, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMM, TOYKM OKCTpeMyma (yHKUIMU, HaAUOOIbIIEee U
HavMEHbIIIee 3HAYCHUS (DYHKIMH Ha TMPOMEXKYTKE, HCIOJB30BAaTh WX IS
uccienoBanus QyHKINU, 3aJaHHOU TpaduKoM
OnepupoBaTh NOHATHUAMHU: TpaQUKU IOKa3aTeIbHOU, jorapudmuyueckoil u
3.2 TPUTOHOMETPHUECKUX (YHKIUI; N300paxaTh UX HAa KOOPAMHATHOMN TNIOCKOCTH
Y UCITOJIB30BATh ISl pEIICHUSI YPAaBHCHUI U HEPABEHCTB
33 N300pakath Ha KOOPIWHATHON TJIOCKOCTH TpadUKW JTUHEHHBIX YpaBHEHUU U

HCIIOJIB30BATh UX IJI PCIICHHUA CUCTCMbI JIMHEMHBIX ypaBHeHHf/'I




Hcnons3oBarth rpaduku (QYHKUMA I  HCCIENOBAHMUSI TMPOIECCOB U

3.4 .
3aBHCUMOCTEH U3 IPYruX y4eOHBIX JAUCIHUILTHH

4 Hauana maTemaTuueckoro aHaimsa

OmnepupoBaTh NOHATUSAMH: HETpepbIBHASA (YHKLUS, MPOU3BOAHAS (DYHKIUH;
4.1 UCIIOJIb30BAaTh T€OMETPUYECKUN W (PU3NYECKUIl CMBICT MPOU3BOAHON IS
pelieHus 3a1a4y

HaxoauTte npou3BOAHbBIE 3JIEMEHTAPHBIX (DYHKIUHA, BHIYUCIATH MPOU3BOTHBIE

4.2 CYMMBI, IPOU3BEIEHUS], YACTHOTO (DYHKIIMH
Hcnonp30BaTh MpOU3BOAHYIO JUISL HCCIEI0BaHUS (DYHKIIMM Ha MOHOTOHHOCTb

4.3 U DKCTPEMYMBI, IPHUMEHATH DPE3yJIbTaTbl MCCIENOBAHUSA K IIOCTPOCHUIO
rpaduKoB

44 Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKICHUS HAWIYYLIETO pELIEHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax

45 OnepupoBaTb MOHATHAMHU: IE€pBOOOpa3Has M  MHTErpaj; IOHUMATh
F€OMETPUUECKUN U (PU3UYECKUI CMBICI HHTErpaia

16 Haxoxute mepBooOpasHble MeMEHTApHBIX (DYHKIHA, BBIYUCISATh HHTETPAIT TI0
dopmyne Hetotona — JleiiOnuna

47 Pemars npuxiiagHele 3amadv, B TOM YHUCIIE COLUAIBHO-DKOHOMUYECKOTO U

(H3nYecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHYECKOr0 aHAIN3a

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KJIIACC
Kox IIpoBepsieMbIi 3JI€MEHT COAEePKAHMS
1 Yucna v BIYUCICHUS

Pannonanbubie yncna. OOBIKHOBEHHBIE U JECATUYHBIE TPOOH, MPOLEHTHI, OECKOHEUHbIE

11  Nepuoamueckne npodu. Apudmernueckue omnepanMd C pPalUOHAIBHBIMU YHCIIAMHU,
npeoOpa3oBaHus 4YHCIOBBIX BblpakeHUU. IlpuMeHeHue npoOelt M NPOLEHTOB AJs
pELIEeHUs] TPUKJIAJHBIX 337a4 U3 PA3JIMYHBIX OTpacieil 3HaHUI U peaJIbHOM KU3HU
JleiicTBuTenbHble yncia. PanuoHanbHble W MppalMoHalbHbIE Yncia. Apudmernueckue

1.2  omepammm ¢ JeWCTBUTENBPHBIMH 4YHciIaMd. [IpuOMKEHHBIE BBIYMCICHUS, TpaBUIIA
OKpPYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIUNCICHUM
Crenenb ¢ 1enslM nokasateneM. CtannaptHas ¢opMa 3arnucu JeHCTBUTENBHOIO YHUCIA.

1.3  Hcnonw3oBaHue moaxonsmed (GopMbl 3amucH JACHCTBUTENBHBIX YHCENT IS PEIICHUS
IIPAKTUYECKUX 337a4 U MPEACTABICHUS JaHHbIX

14 Apudmernueckuit KOpeHb HaTypalbHOM cTenenu. JlefictBus ¢ apuMeTHUeCKUMHU
KOPHSIMHM HaTypaJbHON CTENIEHU

15 CuHyC, KOCUHYC M TaHI€HC YHMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa

2 YpaBHeHUs 1 HEpaBEHCTBA

2.1  ToxnecTBa M TOXIECTBEHHBIC TIPEOOPa30BaHUS

29 [IpeoOpazoBaHre TPUTOHOMETPUYECKHX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUECKHE
bopmyIbl

23 VYpaBHeHHe, KOpeHb YypaBHeHus. HepaBeHcTBO, pelleHue HepaBeHCTBA. Merton
UHTEPBAJIOB

2.4  Pemenue 11enbIX U ApoOHO-PALMOHATBHBIX YPABHEHUN U HEPABEHCTB

2.5 PelieHne nppaliOHAIBHBIX YPAaBHEHUN U HEPAaBEHCTB

2.6  PemeHue TpUrOHOMETPUUYECKUX YPaBHEHHI




[IpumeHeHre ypaBHEHUN M HEPABEHCTB K PELICHUIO MaTeMaTHYECKHMX 3a/ad M 3a1ad u3

2.7 pa3nuyHbIX 00JacTell HAyKH U PEeaTbHOM KU3HU
3 OyHKIUHU U TpapUKU
3.1  ®ynkuwms, cnocoOsl 3aaanus pynkuuu. ['paduk pynkunu. Bzaumuo odpatHbie GyHKIUU
39 Ob6nactp onpeneneHust 1 MHOXKECTBO 3HaueHUN QyHKuuu. Hymun ¢ynkuuu. [TpomexyTku
3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE DYHKIMU
33 Crenennasi (yHKIMS C HaTypajJbHBIM M IIEJbIM TOKa3areneM. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHs N-0il CTeTICHU
34 TpuroHomerpuyeckas OKpYKHOCTb, OIpENEICHUE TPUTOHOMETPUYECKUX (YHKLUI
YHCIOBOTO apryMeHTa
4 Hauana maTemaTn4eckoro aHaiausa
41 [locnenoBarenbHOCTH,  CHOCOOBI  3aJaHMs  MOCJIEAOBATENbHOCTEH. MOHOTOHHBIE
110CJIEI0BATEIbHOCTH
Apudmerndeckass UM reomerpudeckas —nporpeccuu. beckoHeuHo — yObIBaromas
4o  TEOMETpHHecKas Iporpeccus. Cymma OeckOHEUHO YOBIBAIOWIEH TIeOMETPUYECKOI
nporpeccuu. Popmyna CIIOKHBIX MPOLEHTOB. Vcnonab30BaHWe NPOTrPecCHU I PeIIeHus
peaNbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
MHoxecTBo, onepanuy Haj MHOKecTBaMu. J(narpammsl Diiepa — Benna. [Ipumenenue
5.1  TeopeTHKO-MHOXECTBEHHOTO ammapara JUlsi ONMUCAHUS PEeajbHBIX MPOLECCOB U SBICHHIA,
IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB
5.2  Ormpenenenue, TeopeMa, CleICTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
1 Yucna ¥ BIYUCICHUS
11 HarypanbHble u niensle uncia. [lpu3Haku AeTMMOCTH LENbIX Yncell
1.2 CreneHb ¢ paroHaJIbHBIM NOKa3aresneM. CBoicTBa cTeneHu
1.3 Jlorapudm uucna. [lecATHYHBIE U HATYPAIbHBIC JOTapUPMBI
2 YpaBHeHUs 1 HEpaBEHCTBa
2.1 [Ipeo6pa3oBanue BbIpaxeHH, coaepKaluX Jorapu(mbl
2.2 [IpeoOpazoBaHne BBIpaKEHHIA, COACPIKAINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHbIE ypaBHEHHs U HEPAaBEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUsS] U HEPABEHCTBA
26 CHCTE:MLI nHHeﬁHblxuypaBHeHHﬁ. Perienne mpuKIaAHBIX 3a/1a4 C TOMOIIBIO CUCTEMBI
JMHEWHBIX YpaBHEHHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUH M HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEIICHHIO MaTEMAaTHYECKHUX 3a/1a4 U
3a]a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U peaslbHOU )KU3HU
3 OyHKIHH U TpaduKh
Oyukuus. Ilepuognueckue ¢yHkuu. [IpoMexyTku MOHOTOHHOCTH — (DYHKIIMH.
3.1 MaxkcumyMmbl 1 MUHUMYMBI QyHKIIMH. Hanbonbiiee 1 HanMeHbllee 3HaueHue GyHKIUU
Ha MMPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpapuKu
3.3 [TokazaTenpHas u orapudmudeckas GyHKIINU, KX CBOWCTBA U Tpaduku
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN I pEIICHUS] YPABHEHHUH M IMHEHHBIX CUCTEM




Hcnonb3zoBanue rpadukoB (PyHKIUN A1 UCCIAEAOBAHUS MPOILIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpPbIE BO3HUKAIOT MPH PELICHUU 33734 U3 JAPYruX y4eOHBIX MPEIMETOB U pPeaIbHOM

KU3HU
4 Havana maTreMaTH4ecKoro aHaansa

4.1 HenpepsbiBable pyHKIMN. MeTOA HHTEPBAJIOB 71l pEILIEHHs] HEPABEHCTB

4.2 [TpousBoHas pyHkumu. ['eomerpuueckuii 1 PU3NIECKUIA CMBICI IPOU3BOTHON

43 [IpousBoanbie 31eMeHTapHBIX GYHKINUNA. DOPMYITBI HAXOXKACHUS TPOU3BOJHON CYMMBI,
IPOM3BEACHUS U YaCTHOTO (QyHKLIUH
[IpumeHeHne MNpOU3BOAHOM K UCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTb U

4.4 SKCTpeMyMbl. HaxosxaeHne HauOoJbIero M HAMMEHBIIErO 3HA4YeHUs (QYHKIUU Ha
OTpe3Ke

45 [IpuMeHeHnEe TPOM3BOAHON I HAXOXKIAEHHUS HAWIY4IIEero PEIIEHUS B INPHUKJIAIHBIX
3aadax, AJIs ONpeaesieHUs] CKOPOCTH Ipoliecca, 3a1laHHOTr0 (opMyIIoil il rpadukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomerpuueckuii U (pu3nyYecKuii cMbICi. BblumciieHue mHTErpana 1o

dopmyne Hetotona — JleiiOnuna

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon

NPOBEPAEMOT0
TpedoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CPpeHero 001ero 00pa3oBaHus

Brnanenue meTonamu 10Ka3aTenbCTB, AlTOPUTMAMM PEIIECHUS 33]a4; YMEHUE
dbopMynMpoBaTE W ONEPUPOBATH IMOHATUSAMHU: OIpEJEIIEHUE, AaKCHOMA,
TEeopeMa, CJIEJCTBHE, CBOWCTBO, NMPHU3HAK, J0Ka3aTEIbCTBO, PAaBHOCUIIbHBIC
(GopMyIMpPOBKH; TPHUMEHATh MX; yMeHHe (opMyaupoBaTh oOpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPXKIACHHE, NPUBOJUTH NMPUMEPHI M KOHTPHPUMEPHI,
HCII0JIb30BaTh METOJ MaTeMaTHYECKON WUHIYKIINH; IIPOBOAMTH
JI0Ka3aTeNbHbIE PACCY)KJIEHUS MPU PEIICHUHU 3a/1ad, OLIEHUBAThH JIOTHYECKYIO
IIPABWJIBHOCTh PACCY)KJIEHUI; YMEHHE ONEPUPOBAThH IMOHATUSAMHU: MHOXKECTBO,
MOJIMHOXKECTBO, OIEpaly HaJd MHOXECTBaMH; YMEHHME HCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar Uil ONUCaHMs PealbHBIX MPOLECCOB U
SBJIGHUH W TpU pElIeHWH 3aJad, B TOM 4YHCIE€ M3 JPYIHX Y4eOHBIX
IPEMETOB; YMEHUE ONEepUPOBaTh MOHATHAMM: Tpad, CBA3HBIN rpad, nepeso,
LUK, rpa Ha IUIOCKOCTH; YMEHHE 3aJaBaTb M OMNKCHIBaTh TIpadbl
Pa3IMYHBIMH CIIOCOOAMU; MCIIOJIB30BaTh I'padbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh IOHATHSAMHU: HATypajlbHOE YMCIO, ILEJIOE YHUCIIO,
CTENEHb C IIeJIbIM TOKa3aTelleM, KOPEHb HaTypaJlbHOM CTENeHM, CTENeHb C
paloOHaJIbHBIM I10Ka3aTeeM, CTENEHb C JCHCTBUTEIBHBIM II0KA3aTelEM,
jorapudm yucia, CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJILHOTO YHCIIa, OCTATOK
[0 MOJYJI0, PAallMOHAIBHOE YHCIO, UPPALUOHAIBHOE YHUCIIO, MHOYKECTBA
HATypaJIbHbIX, LEJIbIX, PAlMOHATIBHBIX, JECWCTBUTENBbHBIX YHCEN;, YMEHUE
UCTOJIb30BaTh NPU3HAKU JACTUMOCTH, HAUMEHBIIMKA OOIMHA JenuTenh H
HauMeHblllee oOllee KpaTHoe, anroput™ EBkiuaa mnpu pemieHud 3anad;
3HAKOMCTBO C Pa3JIUYHbIMHU MO3MIMOHHBIMUA CUCTEMAMM CUUCIICHHS; YMEHUE
BBIMIOJHATh BBIYUCIIEHHWE 3HAYEHHM M MpeoOpa3oBaHUs BBIPAXKEHUH €O
CTeTEeHSAMH M JorapudmMamu, MpeoOpa3oBaHUs JIPOOHO-PAMOHATBHBIX
BBID@)KEHUIl; yMEHHE ONEpUpOBATh MOHATUAMU: IOCIEA0BATEIbHOCTD,
apudMeTHUecKasi TMPOTPECcCHs, T€OMETPHUYECKasi MPOrpeccHsi, OeCKOHEUHO
yOBbIBaromas reoMeTpuyecKkas Iporpeccus; yMEHUe 3aJaBaTh




MOCJIE0BATEIbHOCTH, B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX (opMmyi;
YMEHHUE OIEpUPOBATh MOHSATUSMU: KOMIUJIEKCHOE YHUCIO, COMPSKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOJYJb M apryMEHT KOMILJIEKCHOTO 4Yucia, Qopma
3aMUCH  KOMIUIEKCHBIX YHCeNl (reoMeTpuyuecKasi, TPUTOHOMETpUUYECKas W
anreOpanyeckas); yMeTb IMPOU3BOAUTH apu(METHUYECKHE JEUCTBUA C
KOMIUIGKCHBIMM ~ YHCJIaMH;  [PUBOIAUTH  TMPUMEPHl  HUCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; OMNEpPUPOBaTh IMOHATHAMHU: MaTpuma 2xX2 u 3X3,
ONpPEIETUTENb MATPUILIbI, TEOMETPUUECKUN CMBICI OMPEACTIUTENS

YMeHue onepupoBarh IMOHATUSMHU: palMOHAJIbHBIC, HPpPaIMOHAJIBHEIE,
MOKa3aTelbHbIE, CTENEHHble, Jorapudmuyueckue, TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA, UX CHUCTEMbl; YMEHHUE ONEPUPOBATH MOHSATUSIMU:
TOXKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YpaBHEHUM M HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHH, HEPABEHCTB
U CHCTEM; YMEHHUE peuiaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TTOMOIIBIO
pa3IMYHBIX MNPUEMOB; pEIIaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; MPUMEHSITh YpaBHEHHs, HEPaBEHCTBA, WX CHCTEMbI JUIS
pelIeHUsT MaTeMAaTUUeCKUX 3a7a4 M 3a/lay U3 Pa3IM4HbIX 00JlacTel HAyKHU U
peabHOM KU3HU

YMeHue onepupoBaTb HOHATHAMM:  (GYHKLUS, YETHOCTh  (YHKLUH,
NEPUOIMYHOCTh  (PYHKIIMHM, OTrPAaHMYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
GbyHKLIMH, SKCTpeMyM (QYHKUUM, HauOojblllee M HaWMEHbILEe 3HAYECHUs
(GyHKIMKM HAa TPOMEXKYTKE, HEMpepbhIBHAS (QYHKIHUS, aCUMITOTH rpaduka
¢GbyHkuuu, nepBas M BTOpas NPOU3BOJHAS (DYHKIMM, I'€OMETPHUUYECKUIl U
¢u3nveckuii  CMBICT ~ TPOW3BOTHOW, MEpBOOOpa3Has,  ONpeneNEHHBINA
UHTErpaj; yYMEHHE HaxOJUTh AaCUMNOTOTHl rpaduka (YyHKIUH; YMEHHE
BBIUHCIISATh MPOU3BOAHBIE CYMMBI, IPOU3BEIEHHUS, YaCTHOTO U KOMIIO3ULIUU
GbyHKLIMH, HAXOIUTh YpaBHEHUE KacaTelabHOM K rpaduky (yHKIMH; YMEHHE
HaXOJUTh IPOU3BOJHBIE 3JEMEHTapHBIX (DYHKIUI; yMEHUE HCIOJIb30BATh
MIPOU3BOJHYIO JUIsl HCCIIENOBaHUS (QYHKUMHA, HaXOAWTh HAWOOIbIINE WU
HalMEHbIIME 3HAueHus (QYHKIUH; CTPOUTh TIpadUKd MHOTOYJIEHOB C
UCIIOJIb30BAaHUWEM  amlapaTa MaTeMaTHYeCKOro  aHaliu3a; I[PUMEHSThH
IIPOU3BOJHYIO JIJISl HAXO0XACHNS HAWITYUIIETr0 PEUICHNs B IPUKIIAIHBIX, B TOM
YHUCIIE COLMAIbHO-DKOHOMUYECKMX M (U3MUECKUX 3a/Jayax; HaXxoAUTh
Iomaan U 00bEMBI (PUIYp C MOMOILIBIO MHTErpaja; MPUBOAUTH HMPUMEPHI
MaTEeMaTUYeCKOr0 MOJEIHUPOBaHMUS C€ TMOMOIIBI0 U depeHIIHATbHBIX
YpaBHEHUNU

YMeHue onepupoBaTh MOHATUAMU: rpaduk (GyHKUIMH, oOpaTHas (QyHKIUS,
KOMIO3UIMS (QYyHKUUN, JMHEWHas QYHKUMS, KBajpaTudyHass (QyHKIUS,
paunoHanbHass (QYHKLHUS, CTeNeHHas (QyHKIUS, TPUTOHOMETPUUECKUE
¢byHKIIMM, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMHU, IOKa3aTeabHas M
jgorapupmuueckas (QyHKUUH; YMEHUE CTPOUTh TpadUKd H3YYEHHBIX
GyHKIMH, BBINONHATH MpeoOpa3zoBaHus rpaduKoB (YHKIHM, HCIOIb30BATh
rpaduKy ISl U3Y4EHUs MPOLECCOB M 3aBUCUMOCTEH, IIPU peIIeHUH 3aa4 13
IpYruX Yy4yeOHBIX MpeIMETOB U 3aJady W3 pEaJbHOM JKW3HM; BBIPAXKATh
dopMynaMu 3aBUCUMOCTH MEXAY BEJIMUYMHAMM; HCIIOJIb30BaTh CBOWMCTBA U
rpapuku  QyHKUMHA A7 pelleHHs] ypaBHEHUH, HEpPaBEeHCTB U 3ajady C
napameTpamMu; H300paxkaTb Ha KOOPJMHATHOW IIJIOCKOCTH MHOXKECTBa
pEelIEHU YpaBHEHW, HEPABEHCTB M X CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJayd pa3HbBIX THUIOB (B TOM YHCIE Ha
NPOLEHTHI, JOJAM M YacTH, Ha JBWXKEHHE, PabOTy, CTOMMOCTh TOBAapOB MU
yCIIyT, HAJOTH, 3a/Ja4d U3 OO0JAacTH yNpaBieHHs JUYHBIMU U CEMEMHBIMU
(¢uHaHCAMH); COCTaBIATh BBIPAKCHHS, YpPAaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3a7ayd, MCCIEAOBATh IIOJIYYCHHOE pELICHUE U
OLICHMBATh  INPABAONOJOOHOCTh pE3yAbTaTOB; yMEHHE MOJAEIHPOBATH
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peanbHbBlE CUTyallMd Ha A3bIKE MaTEMaTUKH; COCTAaBJIATh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33Jaud, MCCIEN0BATh
MOCTPOCHHBIE ~ MOJEIM €  MKCIOJb30BaHHEM  amnmapara  anreOpsl,
MHTEPIPETUPOBATH [TOITYUEHHBIN pe3ysbTar

YMeHue omnepupoBaTh IMOHATHAMHU: CpelHee apupMeTHYecKoe, MeaAnuaHa,
HauOoJsblllee U HaWMEHbLIee 3HAYCHMs, pa3Max, AUCIEpPCHUs, CTaHAAPTHOE
OTKJIOHEHHE YHMCIIOBOTO HA0Opa; yMEHHE U3BJIEKaTh, WHTEPIPETUPOBATH
uH(poOpMalMIo, MPEACTaBICHHYI0 B Ta0iMlax, Ha JAMarpaMMax, rpadukax,
OTpaKaloOIlyl0 CBOWCTBAa pPEaJbHBIX IPOLIECCOB M SIBICHUM; IMPENCTaBIATH
uH(pOpMaLlMI0O C TMOMOLIBI0  TalOdHWIl ¥  JMarpaMM;  HCCJIeIO0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCIE€ C TNPUMEHEHHEM TIpapuuecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; I'padUyecKd HCCIEA0BAaTh COBMECTHBIE
HAOJII0JICHUS C IOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHATHAMU: CIyYaHBIN OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTb CIY4alHOTO COOBITHS; yYMEHHE BBIYUCIATH BEPOSATHOCTh C
UCTIOJIB30BaHUEM TPahUIECKUX METOJIOB; MPUMEHATH (YOPMYIIBI CIOKEHHS U
YMHOXXEHHUS BeposATHOCTeH, (opMyay TNOIHOM BEpOSATHOCTH, (opMyTy
bepnymin, komOuHaTOpHBIE (BAaKTBI M (OPMYIBI; OLEHHBATH BEPOSTHOCTH
peanbHbIX COOBITUH; YMEHHE ONEPUPOBATh NOHATHAMMU: CIydaiiHasl BeJIMUMHa,
pacupenesneHue BEpOSTHOCTEM, MaTeMaTHYeCKOe OKHMJIAHHUE, AUCIEPCHUS H
CTaHJApTHOE OTKJIOHEHUE CITy4yailHOM BeNMYHMHbI, PYHKIIUN pPacHpeaeseHUs U
IUIOTHOCTHA PaBHOMEPHOIO, IIOKA3aTEIIBHOTO U HOPMAaJIbHOTO PACIIPEACICHUN;
YMEHME MCIIONIb30BaTh CBOMCTBA M3YyYEHHBIX PACIPEACICHUN AJIA PELICHUS
3aJa4; 3HAKOMCTBO C IIOHATHUSMM: 3aKOH OOJIBIIMX YHCEJ, METOJIbI
BbIOOPOYHBIX HCCIICZIOBAaHUI; yMEHHE NPUBOJIUTH IMPUMEPHlI MPOSIBICHUS
3aKoHa OOJIBIIMX YHCENT B MPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIEpUPOBATh MOHATHSAMM: COYETAHHE, IEPECTAHOBKA, YMCIO COYETaHUH,
YHCII0 NEePecTaHOBOK; OMHOM HbIOTOHA; yMEHHE NPUMEHATh KOMOUHATOPHBIE
GakThl W pacCyXACHMs i1 pEeUIeHHs 3a/ad; OIEHUBATb BEPOATHOCTU
peanbHBIX  COOBITHIA; COCTABJIAATh  BEPOSTHOCTHYHO  MOJENb U
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue  onmepupoBarh  MOHATHSAMH:  TOYKA,  IpsAMas,  IUIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIIMYMHA YIJIA, IUIOCKUKM YroJl, IBYIPAHHBIN
yroj, TPEXTPaHHBIA YIroJ, CKPEIIMBAKOLIUECS MpPsAMBIC, MAPAILUIEIBHOCTh H
NEPHEHAUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YroJl MEXAY NPAMBIMH, yTOJ
MEXAY NPSAMON U INIOCKOCTBIO, YTOJ MEXAY IIOCKOCTSMHU, PACCTOSHUE OT
TOYKU [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY MPSIMBIMHU, PACCTOSHHUE MEKIY
IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IPU PEIICHNUH 3a/1a4 U3YYEHHbIE (aKTh
U TeopeMbl IUIAHUMETPUM; YMEHHE OICHHMBaTh pa3Mepbl OOBEKTOB
OKPYKalIIIETO MHpA; CTPOUTh MAaTEMaTH4YECKUE MOJEIN C IOMOUIBIO
FEOMETPUYECKUX IMOHATUM W BEJIMYMH, PEIIATh CBSI3aHHbIE C HUMHU
IIPAaKTHUYECKHE 3a7a4H

YMeHue omnepupoBaTh MOHATUSAMHU: IUIOMAAL (UTYpPBl, O00BEM (QUTYpHI,
MHOT'OT'PAaHHHK, NPaBUJIbHBI MHOTOTPAaHHHUK, CEYeHHE MHOTOIpaHHHKa, KyO,
napajulefienunes, npusMa, nupamuaa, urypa U MOBEPXHOCTh BpallleHus,
IWIMHAP, KOHYC, wap, cdepa, Iiomanas chepsl, MIIOMAAb MOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHYyCa, IWIMHAPA, O0BbEM KybOa, MPSIMOYrOJbLHOTO
napajuleJenune1a, IupaMuIbl, IPU3MBbI, IIWINHAPA, KOHYyca, 11apa, pa3BépTKa
MOBEPXHOCTH, CEUEHUs KOHyca U IWIMHApA, NapajuleIbHble OCH HWIIHU
OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromascs cgepbl, HUIMHApPA,
KOHyCa; yMEHHE CTPOUTh CEYEHHE MHOIOrpaHHUKa, H300paxkaThb
MHOTOTPAaHHHUKH, (DUTYPBI M TOBEPXHOCTH BpAIllEHHs, UX CEUYCHUS, B TOM
YKCI€ C TOMOIIBI0 MIEKTPOHHBIX CPEACTB; YMEHHE INPHUMEHSATh CBOWCTBA
reOMETPUYECKUX (HUTyp, CAMOCTOSTETHHO (POPMYTUpPOBATh OMpEIeTICHHS
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u3ydyaeMbIX (GUryp, BBIIBUraTh THUIOTE3bl O CBOMCTBaX M MpHU3HAKaX
reoMeTpuuecKux (uryp, OOOCHOBBIBATH MM ONPOBEPraTh HX; yMEHHUE
MPOBOAMTH KJIacCUPUKALUIO (UTYP MO PA3TUUYHBIM NPU3HAKAM, BBIMOIHSITH
HE00XO0IMMBIE JOTIOJIHUTENbHBIE IOCTPOEHUS

YMeHue ~ omepupoBaTh  NOHATUSMH:  JIBWKEHHE B IPOCTPAHCTBE,
napajyieNIbHbl MEePeHOC, CUMMETpUs Ha IUIOCKOCTM U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBanue momodus, MOAOOHbIE (UTYpB;  yMEHHE
pacrio3HaBaTh paBHbIE M IOAO0OHBIE (DUIYpBl, B TOM YHCIE B IpPHUPOJIE,
HCKYCCTBE, APXUTEKTYpE; HCIIOIb30BaTh I€OMETPUYECKHUE OTHOLICHHS IPH
pelIeHUH 3aJa4; HaXOAWUTh TIE€OMETPUUYECKHE BEJIMYMHBI (AJIMHA, Yrod,
I0Iaab, 00BEM) MPHU PEIICHUH 3a]a4 U3 JAPYTHX YYeOHBIX MPEIMETOB U U3
peanbHOM KHU3HH; YMEHHE BBIYMCIATH I'€OMETPUUYECKHE BEJIUYMHBI ([UIMHA,
yroj, IIOm@Aab, OOBEM, IUIOMIAAb MOBEPXHOCTH), HCIOJB3YS H3yYCHHBIC
GopMynbl M METOAbI, B TOM 4YMCIE: IUIOIIAAb MOBEPXHOCTH IHPaMHUIIbI,
MPU3MBI, KOHYCa, IIWIUHPA, TUIomaas chepsl; 00bEM Kyda, IPSIMOYTOIBHOTO
napajuienenunea, NUupaMuibl, MPU3Mbl, HUIMHIpA, KOHYCa, IIapa; YMEHHe
HAaXOJUTh OTHOIIEHHE 00BEMOB MOTOOHBIX (HUTYP

YMeHue onepupoBaTh MOHATHSAMH: TMPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOp, KOOpJAMHATBI TOYKH, KOOPAMHATBI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpa Ha YHUCIO, pa3jIoKeHHWEe BeKTopa Mo Oasucy,
CKaJIpHOE  IPOM3BEAECHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI  MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA W KOOPAWHATHBIA METOJ IS
pelLleHHs TeOMETPUUECKUX 3a]1a4 U 3a/1a4 JPYTuX yu4eOHbIX IPEIMETOB
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YMeHue BbIOMpaTh NOAXOIANIMM METOA AJsl pelleHUs 3a/adyd; NOHHMaHue
3HaYMMOCTH MAaTeMaTHUKH B H3YYEHUM MPUPOJHBIX M OOLIECTBEHHBIX
IIPOLIECCOB M SBJICHWM; YMEHHME paclO3HAaBaTb IIPOSBIICHHE 3aKOHOB
MaTEeMaTUKUd B HMCKYCCTBE, YMEHHME IIPUBOJIUTH MPHUMEPHl MaTEMaTHYECKHX
OTKPBITHI POCCUMCKON U MUPOBOM MAaT€MaTHYECKOW HAYKH

MNEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, TIPOBEPAEMBIX HA EI'3 110
MATEMATHKE

Kona

HpOBepﬂeM bIii 3JIEMEHT coaecpkaHus

1 Yucna v BIYUCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku ATMMOCTH UETbIX YHCEI
19 Pannonanenple  uyncina.  OOBIKHOBEHHbIE W JECATHYHBIE ApoOM, TPOLEHTHI,
OecKOHEYHbIE IEPUOANYECKHE JPOOH
13 Apudpmernueckuii KOpeHE HaTypaJlbHOM creneHu. JledcTBus ¢ apupmMeTHuecKUMHU
KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenbiM nokasareneM. CTeneHs ¢ pallMOHAIBHBIM IoKazareneM. CBolicTBa
CTETEeHH
15 CuHyCc, KOCHMHYC M TaHIEHC YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHTE€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HATypaJIbHBIE JOTapHUPMbI
JeiicTBuTenpHbIle Yncaa. ApU(QMETHYECKUE ONepaluy ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 [TpuOnkE€HHbBIE BBIYUCIECHUS, MTPaBUJIa OKPYTJICHUS, IPUKUIKA U OLEHKa pe3yJbTaTa
BBIYMCIICHUI
1.8 [TpeoOpazoBaHye BBIPAKCHHH
1.9 KommuiekcHbie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 Llenbie 1 mpOOHO-palMOHATILHBIC YPaBHEHUS
2.2 WppanronanbHpie ypaBHEHHS




2.3

TpuronomeTpuyeckue ypaBHEHHS

2.4 [TokazaTenpHbIC U JOTapU(MUUECKUE YPAaBHECHUS
2.5 Llenpie 1 poOHO-palMOHATILHBIC HEPABEHCTBA
2.6 HppanmonanbHpie HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 MaTtpuua cucTemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTPULIbL
3 OyHKIUHU U TpaduKu
31 OyHkusg, cnocoObl 3amaHus ¢GyHkuuu. ['paduk (yakmuu. B3aumHO o00paTHBIC
¢ynkunu. Yétheie 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKINH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHWi ¢yHkumu. Hymu ¢ysknum.
39 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM ~ MOHOTOHHOCTH  (DYHKLUH.
Maxkcumymbl 1 MUHUMYMBI pyHKIMH. HanOomnpiiee 1 HauMeHblee 3Ha4eHne GyHKIUU
Ha IIPOMEXKYTKE
33 CrenenHas ¢yHKLUS C HaTypaJbHbIM M LI€JbIM MoKa3aTesneM. EE cBoiicTBa u rpaduxk.
CoiicTBa u rpaduk KOpHS N-0ii cTeneHn
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toxa3zaTtenpHast 1 norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
36 Touku pa3pbiBa. AcuMOTOTH rpadukoB GyHkiuil. CBoiicTBa QyHKINN, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKas mporpeccur. @opmyina CI0KHBIX POLIEHTOB
4 Hauana matemaTndeckoro aHaiamsa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIe 371€eMEHTAPHBIX (YHKIIHMA
[Ipumenenre mnNpPoM3BOAHONM K UCCIENOBaHMIO (YHKIUMHA HAa MOHOTOHHOCTh U
4.2 9KcTpeMyMbl. HaxoxaeHue HauOOJBIIEro W HAaUMEHbBILIEro 3HaueHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoXxecTBa U JIOTHKA
5.1 MHoecTBO, Onepaluu HaJl MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TITOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BPALICHMS
7.5 KoopauHaTsl 1 BEKTOPBI




