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MNOSACHUTEJbHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hayajda MaTeMaTHYECKOI'O aHaJM3a»
6azoBoro ypoBHs st oOydarommxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rocyJlapCTBEHHOT0 00pa30BaTENIbHOTO CTaHJapTa CpelHero oluero odpa3oBaHHs, ¢ Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABIBISIEMBIX K MAaTeMaTHYECKOMY OOpa3OBaHUIO, U
TpaJuIil poccuiickoro oOpa3zoBaHus. Peanm3amusi mporpamMmbl OOeclieuynBaeT OBJAJCHHE
KITFOYEBBIMU KOMIIETEHITUSIMHU, COCTABIISIOIIUMHU OCHOBY JUII CAMOPA3BUTHUSI U HEMPEPHIBHOTO
o0pa3oBaHMs, IETOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W ITO3HABATEIBHOTO Pa3BUTHSA
JTUYHOCTH 00YYaIOIIUXCsl.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Havama MaTeMaTHYECKOrO0 aHalIM3a» SBISIETCS OAHMM U3 Haumbosee
3HaUYUMBIX B IPOrpaMMe CTapllel IIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOECIeYnBaET
MHCTPYMEHTAIbHYIO 0a3y i1 H3y4eHHMs BCEX €CTECTBEHHO-HAayuHBIX KYpCOB, a C JpYroi
CTOPOHBI, (hopMHUpYeT Joruyeckoe M aOCTPaKTHOE MBIIUIEHUE Y4allUXcsd Ha YpPOBHE,
HEOOXOJMMOM JUIsl OCBOEHHS KYpCOB MH(OPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B pamkax n1aHHOro Kypca ydaliuecs: OBJIaJieBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KoTOpasi GopMyJIUpYEeT CBOU AOCTHKEHUS B MaTEMaTU4YECKOM opme.

Kypc anreOpbl 1 Hauan MaTeMaTUYEeCKOro aHaIM3a 3aKja/JbIBa€T OCHOBY /I YCIIELIHOIO
OBJIAJICHUs] 3aKOHAMU (U3MKM, XUMHH, OHOJIOTMM, IOHMMAHHUS OCHOBHBIX TEHACHIMH
HSKOHOMMKH U OOIIECTBEHHOM KHU3HH, MO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX
U KOMITBIOTEPHBIX TE€XHOJIOTHSIX, YBEPEHHO HMCIO0JIb30BaTh UX B MOBCEAHEBHOM XU3HU. B TOXe
BpeMs OBJIajicHuE aOCTPaKTHBIMU M JIOTUYECKH CTPOTrMMH MAaT€MaTHUYE€CKHMMHM KOHCTPYKLUSMHU
pa3BUBaeT yMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTH YTBEPXKICHMS,
UCIOJIb30BaTh O00O0OIIEHHE M KOHKPETU3alMI0, a0CTparMpoBaHUE M AaHAJIOrUI0, (opMuUpyeT
KpEaTUBHOE M KPUTUYECKOE MbIIIeHne. B xoxe u3yuenus anreOpbl 1 Hauaja MaTeMaTH Ye€CKOTro
aHaJM3a B CTaplleil IIKOJE yJalluecs MOJy4yaloT HOBBIM ONBIT pEUIEHUs NMPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIbHOTO  ITOCTPOEHMsSI MAaTEeMaTHUYECKUX MOJENEeH peallbHbIX CHTyalluidl H
UHTEpPIpEeTallud TOJyYEHHBIX pELICHWH, 3HAKOMSTCA C TpUMepaMu MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH B MpUPOZAE, HAyKe U B MCKYCCTBE, C BBLIAIOIIMMUCS MaTeMaTHYECKHUMHU
OTKPBITUSMU U UX aBTOPaMHU.

Kypc obnamaer 3HaYMTENbHBIM BOCHUTATEIbHBIM MOTEHLIMAJIOM, KOTOPBIN pean3yeTcs
Kak 4epe3 ydyeOHbIH MaTepual, CocoOCTBYIOUIMH (pOPMHPOBAHUIO HAyYHOI'O MHPOBO33pEHMS,
TaKk M uepe3 crneuu@uky ydueOHOH JAESITeNbHOCTH, TpeOyrolell CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, HPOJOJDKMTEIbHON KOHLEHTpallMM BHMMAaHUS UM  OTBETCTBEHHOCTH 34
HOJTy4€HHBIH pe3ybTarT.

B ocnoBe meroauku oOyueHMs airebpe M HayajlaM MaTeMaTHYECKOr'o aHajiu3a JIEXKHT
JeSITEIbHOCTHBIM NPUHIUI 00Y4YEeHHUS.

CrpykTypa Kypca «Anredpa 1 Hauana MaTEMaTHYECKOr0 aHaIM3a» BKIIOYAET CIEAYIOIIUe
COZIEpXKATEIbHO-METOANYECKUE JIMHUU: «Yucna u BbIYMCICHUS», «DYHKIUU U TpauKU»,
«YpaBHEHMs U HepaBeHCTBay, «Hadama maremaTHyecKoro aHanmsa», «MHOXECTBA M JIOTHKaY.
Bce ocHOBHBIE cOzep)KaTeIbHO-METOAMYECKHE JIUMHUU H3YyYalOTCs Ha NPOTSHKEHUH IBYX JIET
o0ydeHHus1 B CTapIlel IIKOJe, €CTeCTBEHHO JOMOJIHASA APYTr JApyra U IMOCTENEHHO HAaCHIIIAACh
HOBBIMH TeMaMHU U pa3aenamu. JlaHHBIH Kypc SBJII€TCS MHTETPAaTHUBHBIM, I1OCKOJIBKY
o0benuHsAeT B cebe ColIeplKaHHE HECKOJbKMX MaTeMaTU4YeCKUX [UCHUILIMH: anreodpa,
TPUTOHOMETPUS, MaTeMaTUYECKUI aHalIu3, Teopusi MHOXecCTB U Jip. [1o Mepe Toro kak yyamuecs
OBJIaZICBAlOT BCE OoJiee IIMPOKMM MAaTEMaTUYECKMM annapaToM, Y HHUX I1OCIEI0BaTEIbHO
dopMupyeTCsT M COBEPIIEHCTBYETCS YMEHHE CTPOMTh MAaTEMaTUYECKyI0 MOJENb peabHOM
CUTyalliy, IPUMEHATh 3HaHMS, MOJyYeHHbIE B Kypce «Anredpa M Hadajla MaTeMaTH4ECKOIo
aHanmu3a», JUId pelleHHs CaMOCTOATENIbHO C(HOPMYIMPOBAHHOM MaTeMaTHYeCKOW 3ajauu, a
3aTeM MHTEPIPETHPOBATH MONYUYEHHBINA PEe3ybTarT.



ConepxartenbHo-MeTOAMYECKass  JMHUS  «Yucna W BBIUMCIEHHS» — 3aBEpIUAET
(opMUpOBaHUE HABBIKOB MCIOJb30BAaHUS JEHCTBUTEIbHBIX UYHCE], KOTOpOe OBbLIO HayaTo B
OCHOBHOH 11Koje. B crapmieil mkosne ocoboe BHUMaHHE yaenseTcs GOpMUPOBAHUIO MPOYHBIX
BBIYHMCIUTEIbHBIX HABBIKOB, BKJIIOYAIOIUX B CE0Sl HCIIOJIb30BAHME PA3IUYHBIX (OPM 3aluCU
JNEHUCTBUTENBHOTO YHUCIIA, YMEHHUE palMOHAIBHO BBINOJIHATh JEHCTBUS C HUMH, [eJaTh
MPUKUIKY, OICHHWBATh pe3yibTar. OOyuaromecs TONy4YalOT HABBIKA MPHOIMKEHHBIX
BBIYMCIICHUN, BBITIOMHEHUS JEHCTBUI C YWCIaMM, 3aldCaHHBIMA B CTaHAapTHOW Qopme,
HCIIOJIb30BAHUS MaTEMAaTHYE€CKUX KOHCTAHT, OLICHUBAHMS YHACIOBBIX BBIPAKECHUM.

Jluaus «YpaBHEHHS U HEPAaBEHCTBA» pealM3yeTcsl Ha MPOTSHKEHUH BCEro oOydyeHUs B
CTaplied IIKOoJIe, IMOCKOJIbKY B KaXXJOM pa3jielie HporpamMmbl HPEAyCMOTPEHO pEIIeHue
COOTBETCTBYIOIIMUX 3a/1a4. O0yuarolyecs OBIaJeBaoT pa3IMYHbIMU METOIAMH PELLIEHUS 1IEIIBIX,
palMOHANBHBIX, HPPAIIHOHAIBHBIX, IOKA3aTeIbHBIX, JTOrapu(MUIECKUX U TPUTOHOMETPUIECKUX
YPaBHECHHI, HEPABEHCTB U UX cUcTeM. [loiydeHHBIE YMEHMS MCIIOIB3YIOTCS IIPU UCCIEN0BAHUU
(GYHKIMI C MOMOIIBIO MPOM3BOAHOM, PEIIeHUU MPUKIATHBIX 3a7ad U 3a7ad Ha HaxoXIeHue
HauOONBIINX U HAUMEHBIINX 3HaUeHUN QyHKuMH. JlaHHas cojepxaTelbHas JTUHUS BKIIOYAET B
cebsa Takke (QopMHpOBaHHE YMEHHI BBINOJMHATH pacu€rbl Mo Qopmysiam, Mpeodpa3oBaHUs
LENBIX, PALMOHAJIBHBIX, HPPALUOHAIBHBIX M TPUTOHOMETPUUECKHX BBIPAKEHUN, a TaKxKe
BBIPAXEHUN, CoJepXkalluX cTeneHu U jorapudmel. braronaps nsydyeHuio anredpandeckoro
MaTepuaia IpOUCXOAUT AalibHENIIee pa3BUTHE aIrOPUTMUYECKOr0 U aOCTPaKTHOTO MBIILIJIEHUS
ydanmxcs, (GopMHUpPYIOTCS HABBIKM JEAYKTUBHBIX pPACCYXIEHUH, pabOThl ¢ CHUMBOJBHBIMU
(dbopmamu, MpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEI B BHUJIE paBEHCTB U HEPABEHCTB.
Anrebpa npennaraet 3pdekTHBHBIE HHCTPYMEHTHI JIJISl PEIIeHUSI MPAKTUIECKUX U €CTECTBEHHO -
Hay4HBIX 3a/1a4, HAIJISITHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepkatenbHo-MeToquueCKast TMHUS «DYHKIMU U TpapUKU» TECHO IMEpernseTaercs ¢
OPYTUMHM JIMHUSMH Kypca, IIOCKOJBKY B KaKOM-TO CMBICIE 3aJa€T IOCIEN0BATEIBbHOCTh
U3ydeHuss Marepuana. V3ydeHue CTENeHHOW, TOKa3aTelIbHOH, JorapupMudeckod u
TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB W TpadUKOB, HCIONb30BaHUE QYHKIUH IS
pemieHus 3aj1ay U3 APYrux Y4eOHBIX MPEAMETOB M PEasIbHOM >KM3HHU TECHO CBSI3aHO KakK C
MaTeMaTHUYeCKUM aHaJIM30M, TaK U C PEeIIeHneM ypaBHEHHUI U HepaBeHCTB. [Ipu 3Tom Oonbiioe
BHUMaHHE yJensercd (OpPMHPOBAaHUIO YMEHMs BBIpakaTb (OpMYJIaMH 3aBHCHMOCTU MEXIY
pa3IUYHBIMUA BEJIWYMHAMH, HCCIEIOBATh TMOJy4YeHHbIe (DYHKIUU, CTPOUTh HUX TrpaduKy.
Marepuan 3TOH COAEpXKATENBHOW JIMHWM HALlEJI€H Ha pa3BUTHE YMEHUH M HAaBBIKOB,
MO3BOJISIIONIMX ~ BBIpaXKaTh 3aBUCHMOCTH MEXJY BeJIMYMHAMH B Pa3IuuHON  dopMme:
aHAJMTUYECKOM, Tpaduueckoii u cioBecHoW. Ero wu3ydeHme CrmocoOCTBYET pa3BUTHUIO
QNTOPUTMHYECKOTO  MBIIUIEHHUS, CHOCOOHOCTHM K  00OOMIEHHMI0O M KOHKPETU3allWH,
UCI0JIb30BAaHUIO aHAJIOTUH.

ConepxartenbHas auHUS «Hauana mareMaTnueckoro aHajiu3a» IMO3BOJSET CYIIECTBEHHO
paciupuTh Kpyr Kak MaTEMaTU4YECKUX, TaK U MPUKJIAJAHBIX 3a/1a4, JOCTYIHbIX 00ydaromumcs, y
KOTOPBIX MOSIBJISIETCS BO3MOYKHOCTb MCCIIEA0BATh U CTPOUTH TpaduKu (PYHKIMM, ONpenesnsiTh UX
HauOoNbIIMEe U HAMMEHbIINE 3HAYEHMsI, BBIYUCIATh IJI0MAau (GUryp U 00bEMBI Tell, HAXOAUTh
CKOpPOCTM M YCKOpeHHMs mpoueccoB. JlaHHas copepkaTeinbHas JMHHUS OTKPHIBA€T HOBBIC
BO3MOXXKHOCTH IIOCTPOEHUS MAaTEMaTHUYEeCKHUX MoOjJeNeld pealbHbIX CUTyalud, HaXO0XKJIECHUS
HaWJy4yllero pelleHus B NPUKJIAJAHBIX, B TOM YMCIIE COLUAJIBbHO-3KOHOMMUYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBaMH MAaTEMaTHYECKOr'0 aHajM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO,
(opManbHO-IOrMYECKOr0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUN pacllO3HABATh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHMKe M HcKyccTBe. OOyuaromuecs: y3HAIT O
BBIJAIOLIUXCSl pe3yJibTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTUS MATEeMAaTUKHW KaK HAyKH, U UX
aBTOpaXx.

ConeprkateabHO-METOUYECKAs JTUHUS «MHOXECTBA U JIOTUKAa» B OCHOBHOM ITOCBSIIEHA
3JIEMEHTAM TE€OPUH MHOKECTB. T €0pEeTUKO-MHOKECTBEHHbIE TPEICTABICHNS] IPOHU3BIBAIOT BECh
Kypc LIKOJBbHOM MaTeMaTHKH W MpeAsaraloT Haubosiee yHUBEpCaIbHBIN S3bIK, 00bEAUHSIOMINN



BCE pa3Jenbl MaTeMaTHKU M e€ MPUIIOKEHUH, OHHM CBSA3BIBAIOT pPa3Hble MaTeMaTHYECKHE
TUCHUIUIMHBL B eAuHoe 1enoe. [1o3ToMy BakHO 1aTh BO3MOXKHOCTH INKOJBHUKY IOHHMATH
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTEMaTUKH W HCHOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hayana MaTeMaTHYECKOrO aHaJH3a» MPUCYTCTBYIOT TaKK€ OCHOBBI
MaTEeMaTHYECKOTO MOEIUPOBAHMS, KOTOpPBhIE MPHU3BAaHBI CPOPMUPOBATH HABBIKH IOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYyallui, HCCIICAOBAHMS ATUX MOJIENICH C MOMOIIBIO ammapara anredopsl U
MaTeMaTU4YeCKOr0 aHall3a W WHTEPIPETallMi TIOJyYCHHBIX pPE3yibTaToB. Takue 3amaHwus
BIUIETEHBI B K&XKIBIA M3 Pa3[eloB MPOrpaMMbl, MOCKOJBKY BECh MaTepual Kypca IITUPOKO
WCIIOJIB3YETCsI JJIsl pElICHHs TPUKIAAHBIX 3a7a4. [Ipy pemennn peasbHbIX MPaKTHYECKUX 3a71a9
ydamgecs ~— pa3BUBAIOT  HAOMIONATENbHOCTh,  YMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
a0OCTparupoBaThCsi, HCIOIb30BATh AHAJIOTHUI0, 0000HIaTh M KOHKPETU3UPOBATH MPOOJIEMY.
JlesitensHOCTh TIO (DOPMUPOBAHHUIO HABHIKOB PEIICHUS NPHKIATHBIX 3a7a4 OPraHHU3yeTCs B
IpoIlecce U3YUEHHSI BCEX TeM Kypca « Anredpa 1 Hayana MaTeMaTHUECKOTro aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHe Ha U3ydeHHE Kypca anreOphl 1 Hayal MaTeMaTHUeCKOro aHajan3a Ha 0a30BOM
ypoBHE OTBOIUTCS 2 yaca B Hepemo B 10 kiacce u 3 yaca B Hexenmo B 11 kiacce, Bcero 3a aBa
roja o0 y4eHus «{ 170 yacos.



COIEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia v BHIYUCTCHUSA

Panronanbubie yncna. OOBIKHOBEHHBIE U JIECATHUHBIE TPOOM, MPOLEHTHI, OECKOHEUHBIE
nepuoguuecKkue ApoOu. ApudmeTnyeckue OHepaludd C  palUOHAIBbHBIMU  YHUCIIAMH,
peoOpa3oBaHusl YUCIIOBBIX BbIpakeHUH. IlpumeHeHne npoOeil W MPOLEHTOB Ui pELICHUS
MIPUKJIAJHBIX 3a7a4 U3 PA3JIUYHBIX OTPACIEH 3HAHNUN U PEAIbHOMN )KU3HU.

JeiicTBuTenbHble yncia. PalyoHanbHble W MppalMoHajbHble uncia. Apudmerndeckue
olepalnuy ¢ JeHCTBUTENBbHBIMU unciaaMy. [IpuOimkEHHble BBIUNCICHMS], TpaBUiIa OKPYTJICHHUS,
MIPUKUJIKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ nenbiM nokasarteneM. CtannapTHas (opma 3anucu JeHCTBUTEIBHOTO YHCTIA.
Hcnonp3oBanue mnoaxoasied (GopmMel 3amucH  JEHCTBUTENBHBIX YHUCENT [ pElIeHHs
IPAaKTUYECKUX 3a]1a4 U [IPEACTABICHHS JaHHBIX.

ApudpmeTnuecknii KOpeHb HaTypajbHOW creneHu. JleiictBus ¢ apudmeTnueckuMu
KOpHSIMU HaTypaJIbHOM CTEIEHHU.

CHHYC, KOCHHYC M TaHI'€HC YUCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO apryMEHTA.

YpaBHeHHs U HEPaBeHCTBA

ToxecTBa U TOXXJECTBEHHBIE ITPEOOPA30BaAHUSL.

[Tpeo6pa3oBaHre TPUTOHOMETPUUYECKUX BbIpaKeHUH. OCHOBHbBIE TPUTOHOMETPUYECKUE
(bopMyIbIL.

VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHcTBO, pelieHne HepaBeHCTBA. Meroa
MHTEPBAJIOB.

Pemenue nienbix 1 ApoOHO-palIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

Pewiennie nppanimoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Peuienre TpUroHOMETPUYECKUX YPaBHEHUN.

IIpumeHeHue ypaBHEHNH M HEPAaBEHCTB K PELICHUIO MAaTEMaTUYECKHUX 3aJad U 3a1ad W3
pa3IMYHBIX 00acTel HAyKH U pealbHOM KU3HU.

DyHKUMU U TPadUKH

®ynkuus, ciocods! 3axanus pyHkuuu. ['paduk ¢pynkunu. B3anmuo oOpatHbie QyHKIHH.

O6unacTh onpeneneHnus U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu ¢ynkuuu. ITpomexyTtku
3HAKOIIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CreneHHast (pyHKUUS C HaTypaJbHBIM M IIeJIBIM IOKa3zaTeneMm. EE cBoiicTBa u rpaduxk.
CaoticTBa 1 rpauK KOpHS N-OW CTEIICHH.

TpuroHomerpuueckass OKpPYXHOCTb, OIpEJEIeHHEe TPUTOHOMETPUYECKUX (DYHKIIMH
YHUCJIOBOTO apryMEHTA.

Havyana mareMaTn4ecKkoro anaiausa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHMs  TOCIenoBaTenbHOCTE.  MOHOTOHHBIE
I10CJIEI0BATENBHOCTH.

Apupmernueckass M TreoMeTpHuYecKass IporpeccMd. beckoHeuHo — yObIBaromas
reomeTpuyeckas mnporpeccus. Cymma OeCKOHEYHO yObIBaroIieil reoMeTpuyecKoil MpOrpeccuy.
@opMyna CIO0XKHBIX NMPOLEHTOB. Mcnonb3oBaHuE NMPOrpeccuy Ul pelEHUs peajbHbIX 3a1ad
MIPUKJIAJHOr O XapaKTepa.

MHoKecTBa H JIOTHKA

MHoecTBO, onepaluu HaJa MHOXecTBamMu. Juarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammnapara JUld ONMCAHMUS peasbHBIX NPOLECCOB U SBICHUH, IIPU
PELICHNH 331a4 U3 IPYTUX y4eOHbBIX PEAMETOB.

Omnpenenenue, Teopema, CIeICTBUE, J0KA3aTENIbCTBO.



11 KJIACC

Yucsia 1 BHIYUCTCHUSA

HatypanbsHble u nensle yncia. [Ipu3sHaku 1eIMMOCTH LEIbIX YUCEN.

CreneHsb ¢ palmoHaJbHBIM MMoKa3zaTeaeM. CBOICTBA CTEMEHU.

Jlorapudm uncna. JlecsTHUHBIE U HATypaJbHBIE JIOTapU(MBL.

YpaBHeHHsI U HEPABEHCTBA

[TpeoOpazoBaHue BeIpaKeHUH, COAEPKAIINX JIOTaPHUPMBIL.

[TpeoOpazoBanue BeIpaKEHUH, COEPKALIUX CTEIEHU C PallMOHAIBHBIM MTOKa3aTeIeM.

IIpumeps! TPUrOHOMETPUUECKUX HEPABEHCTB.

IToka3arenbHbIe ypaBHEHUS U HEPABEHCTBA.

JlorapudmMunueckue ypaBHEHHUS U HEpaBEHCTBA.

Cucrembl JTMHEHHBIX ypaBHEHUH. PelleHne NpUKIaAHBIX 3alad C IOMOILBIO CHCTEMBI
JINHENHBIX YPaBHEHUM.

CucreMsbl 1 COBOKYITHOCTH palliOHAJIHBIX YPAaBHEHUN U HEPABEHCTB.

ITpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3alay U
3aJ1a4 U3 pa3IMuHbIX 00acTell HAayKU U peaibHOM KHU3HU.

DOyHKIUA U TpaQuKn

Oynkuusa. Ilepuoanueckue  ¢yHkiuu. [IpoMexyTKM  MOHOTOHHOCTH  (YHKIMH.
MakcuMyMbl 1 MUHUMYMBI (yHKIMHM. HauGosblnee M HauMmeHblee 3HA4YCHHE (YHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue QyHKIIMH, MX CBOWCTBA U I'PAPUKH.

[Toka3zaTenbHas u norapupmudeckas GyHKIUU, UX CBONCTBA U IpaQUKH.

Hcnonb3zoBanue rpagukoB QYHKIMH 71 pelIeHus] ypaBHEHUHN U JIMHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB (yHKIHMA Ui HMCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT ITPH PEIICHUH 3aJa4 U3 IPYTUX YUeOHBIX IPEAMETOB U PeaTbHOM KU3HH.

Havyana mareMaTH4eCKOro aHajau3a

HenpepsiBHble QyHKIIMH. MeTo HHTEPBAJIOB JJIsl PELICHUS HEPABEHCTB.

[TpousBoanas pyHkuuu. I'eomeTpruueckuii U Gu3NUeCcKUil CMBICIT TPOU3BOAHOM.

[TpousBoaHbIe AMeMeHTapHbIX (QyHKUIUNA. POpPMYIbl HaXOXKACHHUS MPOU3BOIHOM CYyMMBI,
MIPOU3BENIEHUS M YaCTHOT'O (PYHKITUHA.

ITpuMeHeHne NPOU3BOJHON K UCCIIE0BAaHUIO (PYHKIIMN HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxenne HanOoblero 1 HaMMEHbUIEro 3HaueHusl (PyHKLHUN Ha OTPE3KE.

[IpumeHeHne NPOU3BOJHON ISl HAXOXKJIEHHS HAWIYYIIEro pEIIeHUS B IPUKIATHBIX
3ajjauax, s ONpeAeTeHUs: CKOPOCTH MpolLecca, 3aaHHOro (opMyJIoi I TpapuKoM.

[TepBooOpa3nas. Tabnuia mepBooOpasHbBIX.

Wuterpan, ero reoMerpudeckuil M (U3M4ecKuil cMbICI. BplumciaeHune HHTErpajia Io
dbopmyne Herorona—Jleiionuna.



IIJTAHUPYEMBIE PE3YJIBTATBI

OcBoeHue yueOHOro mpenmera «MaTemaTHKa» JOJDKHO OOECIIeYUBATHL JOCTH)KCHHE Ha
YpOBHE CpemHero oO0miero oOpa3oBaHUs CIEAYIOIIMX JUYHOCTHBIX, METAalpEAMETHBIX U
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS MPOrpaMMbl ydeOHoro mpenmera «MaTteMaTukay
XapaKTepU3yroTCs:

I'pasxx1anckoe BocIMTaHUE:

COPMUPOBAHHOCTBIO  TPAXJTAHCKOW IMO3MIMHM  OOYyYaloOmerocss Kak akTHBHOTO U
OTBETCTBEHHOI'O 4Ji€Ha POCCHMCKOrO OOIIECTBA, MPEACTAaBICHUEM O MaTeMaTHUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SABIEHUI, WpoIeayp TpakIaHCKOro oOIiecTBa
(BBIOOpBI, OMpPOCHI U TMp.), YMEHHUEM B3aMMOACHCTBOBATH C COIHAJIbHBIMU HHCTHUTYTaMU B
COOTBETCTBHH C UX (DYHKIUSIMU U HA3HAUCHUEM.

[TaTproTHuecKkoe BOCIIUTAaHHE:

C(OPMUPOBAHHOCTBIO POCCUICKON TIpa’kJaHCKOM MACHTUYHOCTH, YBa)KEHUS K IPOLUIOMY U
HACTOAILEMY POCCHUIMCKON MaTe€MaTUKH, HEHHOCTHBIM OTHOLIEHHEM K JTOCTHXKEHHSM POCCHMCKUX
MaTE€MaTUKOB U POCCUMCKOM MaTeMaTHMUYE€CKOW ILIKOJbI, K HCIOJb30BAHUIO 3TUX JOCTHXKEHUU B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI O BOCIIUTAHUS:

OCO3HAaHUEM  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOrOo  Hapoaa; CHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, dTHYECKOr0 IMOBEAEHHUSA, CBS3AHHOI'O C MPAKTHUYECKUM MPUMEHEHUEM
JIOCTHKEHUM HAyKW W AEATEIIbHOCThIO YYEHOrO; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOWUYUBOIO OyayHIEro.

DcTeTnyecKoe BOCUTAHHE:

3CTETUYECKUM OTHOILIEHUEM K MUPY, BKIIIOUas ICTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a7a4, PEIICHHWH, PAaCCYXJICHHH; BOCIPUUMYUBOCTHIO K MATEMAaTHYECKUM acleKTaMm
pa3IMYHbBIX BUJIOB UCKYCCTBA.

duznuecKkoe BOCIUTAHUE:

cOPMUPOBAHHOCTHIO YMEHUS MMPUMEHSATh MAaTEMAaTHYECKUE 3HAHUSI B HHTEPECAX 37]0POBOTO
u Oe3omacHOro oOpa3a >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3[I0POBBIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEXUM 3aHIATHH M OTAbIXa, peryispHas (punyeckas aKTUBHOCTH);
(bU3NYECKOro COBEPILICHCTBOBAHMUS, TPH 3aHATHIX CHOPTUBHO-03/I0POBUTEIHHOM 1€ATE€IbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYyIdy, OCO3HAHHEM I[€HHOCTU TPYAOIIOOUS; MHTEPECOM K pa3IHMYHbIM
chepam mpodecCHOHANBHON NESITEIIbHOCTH, CBS3aHHBIM C MAaTEMATHKONM U €€ MPUIIOKCHHIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp OymyImied mpodeccuu U peanu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUJIaHBI, TOTOBHOCTBIO M CIOCOOHOCTHIO K MAaTEMaTHUYECKOMY OOpa30oBaHUIO H
€camMo00pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKUX 3a7a4 MATEMATHUYECKOM HApPaBIEHHOCTH.

DKOJIOrnYecKoe BOCIUTaHUE:

chOpPMHPOBAHHOCTHIO AKOJOTHYECKOM KYJBTYpbl, IOHUMAaHHEM BIMSHUS COIHAJIBHO -
SKOHOMHMYECKHMX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM U CONUAIBHOW Cpenbl, OCO3HAHHEM
rI100JIBHOTO XapaKTepa dKOJIOTHUECKUX POOJIeM; OPUEHTAIIEH Ha TPUMEHEHUE MaTEMaTHISCKUX
3HAHUU 7SI pelIeHus 3a/1a4 B 00JACTH OKPYKAIOMIeH CPe/bl, MIAHUPOBAHUS TIOCTYIIKOB U OI[EHKU
MX BO3MOKHBIX MTOCHENACTBUN I OKPYXKAIOIIEN CPENBL.

[leHHOCTH HAYYHOT O TO3HAHUSA:

cOPMHPOBAHHOCTBIO  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHUYECKOM HAyKW Kak cgepbl



YEJIOBEYECKON NEATEIBHOCTH, JTAlloB €€ pa3BUTHS M 3HAYUMOCTU MU Pa3BUTHUA LIUBWIM3ALUU;
OBJIAJICHUEM SI3BIKOM MATEMATUKH U MAaTEMaTUYECKON KYJIbTYpOW KaK CPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISTh IPOEKTHYIO U UCCIIEI0BATENLCKYIO NESITEIBHOCTh MHANBUAYAJIbHO U B
rpynme.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHSI MPOrpaMMbl ydeOHOro mpeamera «MateMaTukay
XapaKTEePU3YIOTCS OBJIAJICHUEM  YHHUBEPCAIbHBIMU NO3HAGAM e/IbHBIMU oelicmsusmu,
VHUBEPCANbHOIMU —~ KOMMYHUKAMUBHbIMU — OClCMBUAMY,  YHUBEPCANbHLIMU  DecyNAmMUSHbIMU
oelcmeusmu.

1) Vhusepcanvnvle noznasamenvhvle Oeiicmeus, obecneuusarom Gopmuposanue 6A306bix
KOZHUMUBHBIX NPOYECco8 00yUarowuxcs (0ceoeHue Memoo08 NO3HAHUS OKpYHcaloujeco Mupa;
npuMeHeHue J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHuu pabomams ¢ ungopmayuet) .

ba3oBble nornueckue qencTBus:

® BBUBSITH M XapaKTEPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MATEMAaTUYECKHX OOBEKTOB,
MOHSATHH, OTHOIIEHUH MEXIYy MOHATHSAMU; (POPMYIMPOBATH OMpPEAEICHUS TOHSATHIA;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIIUU, OCHOBAHUS Al 0000IIEeHUS U
CpaBHEHUs, KPUTEPUH IPOBOUMOTO aHAJIH3a;

® BOCIpPUHHUMATH, (GOPMYIMPOBATH M NPEOOPA3OBHIBATH CYKACHUS: yTBEPAUTEIbHBIE H
OTpUIIATEIbHBIC, EAUHUYHBIC, YACTHBIE U 00IIIME; YCIOBHBIE;

® BBIIBISTH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpEYHsS B (PakTax,
JTaHHBIX, HAONIONEHHUSIX U YTBEPKACHHSX; INpeniaraTh KPUTCPUU IS BBISBICHHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHNI;

e Jie7aTh BBIBOJBI C HMCIIOJB30BAHMEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKITIOY €HUM, YMO3aKIIOUEHUH 110 AaHAJIOTHH;

® TPOBOAUTH CAMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KIECHHUH (MpsiMble U
OT MPOTHUBHOTO), BHICTPAaUBATh apryMEHTALUIO, TIPUBOJUTH MTPUMEPHl U KOHTPIPUMEPHL;
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS 1 BBIBOJIBI,

e BpIOMpaTh cnoco0 pemieHUss ydeOHOM 3amayn (CpaBHUBATh HECKOJBKO BapUaHTOB
peleHusi, BHIOMpaTh Hambojee MOAXOMAIUMNA ¢ Y4ETOM CaMOCTOATENILHO BBIACIEHHBIX
KPUTEPUEB).

bazoBble ncciie1oBaTeNbCKUE 1€V CTBUS:

®  ICIOJIb30BATh BOMPOCHI KaK MCCIEI0BATENIbCKUI HHCTPYMEHT MMO3HAaHUS; ()OpPMYINPOBATH
BOIMPOCHI, PUKCUPYIOUIME TPOTUBOpEYNE, MPoOIeMy, YCTAHABINBATh HCKOMOE U JIaHHOE,
(hopMHUPOBATH TUNIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

® TMPOBOAWTH CAMOCTOATEIbHO CIJITAHUPOBAHHBIA OKCIEPUMEHT, HUCCJEIOBaHUE IO
YCTAHOBJIGHUIO OCOOEHHOCTEH MaTeMaTH4YecKoro oObeKTa, SBIEHHS, Mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEI MEXIy 00bEKTaMU, SIBJICHUSMH, ITPOLECCAMH;

®  CaMOCTOSATENIHLHO (POPMYIMPOBATH 00OOIIEHUS W BHIBOABI MO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, HWCCICNIOBAaHMS, OICHUBATh JOCTOBEPHOCTHh ITOJYYEHHBIX pPE3YJIbTAaTOB,
BBIBOZIOB U 00O0OIIEHHIT;

® IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKKE BBIIBUTATh MPEAOI0KEHHS O
€ro Pa3BUTHU B HOBBIX YCIIOBUSIX.

PaGoTa ¢ undopmarnmeii:

® BBIBIATH AEPUIUTH HH(DOPMAIIUU, TaHHBIX, HEOOXOAUMBIX JJIi OTBETA HA BOTIPOC U JIJISI
pelleHus 3a/1a4u;

e BpIOMpaTh WH(OpPMAIMIO W3 HWCTOYHUKOB PA3JIMYHBIX THIIOB, aAHAJIU3HPOBATH,
CHUCTEMATHU3UPOBAaTh U HMHTEPIPETUPOBATh WH(OOPMAIMIO PA3JIMYHBIX BUJI0B U (HopMm
MIPEICTABIICHNUS,



2)

CTPYKTYpUpOBaTh  HH(MOpPMALMIO, TMPEACTaBIsATh €€ B  pa3iMyHbBIX  (opMmax,
WO CTPUPOBATh rpaUuecKy;

OLICHMBATh HAA&KHOCTh HHGOPMAIMU 1O CaMOCTOATENBHO  C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

Vuusepcanvnvie KommyHuxamuenvie oOelicmeus, obecneuusarom c@opMuposanHoCcms

COYUATBHBIX HABBIKOG 00YUAIOUUXCSL.
O01enue:

BOCHPUHUMATh U (HOPMYIUPOBATH CYXKJICHHS B COOTBETCTBHUHU C YCIOBUSIMH M LEISIMH
OOIIeHHsI; SICHO, TOYHO, TI'PAMOTHO BBIPaXaTh CBOI TOYKY 3pEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOAY pPELIeHHs 3aJaud, KOMMEHTHPOBAThH
MOJTyYEHHBIN pe3ysbTarT;

B XO/€ 00CYXJI€HHUs 3a7aBaTh BOIPOCHI 110 CYIIECTBY OOCYXAAeMOH TEMbI, IIPOOJIEMBI,
pelaeMoi 3a/auu, BbICKA3bIBaTh WJEH, HAILIEJICHHbIE HA TMOUCK PELIEHMS; COMOCTABIISTh
CBOU CY)KJIEHUS C CYXJACHUSIMHU JAPYTrUX YYaCTHUKOB AMAIOra, 0OHapyXUBaTh pa3jMuue U
CXOJCTBO IO3UIMH; B KOPPEKTHOH QopMe (GOpMyIUpoBaTh pa3HOIJAcUs, CBOHU
BO3pa’kKeHUS;

MPEJCTaBISITh PE3yIbTaThl PELIEHHs 3aJaud, HKCHEPUMEHTA, HCCIENOBaHUs, MPOEKTa;
CaMOCTOSITEJIbHO BBIOMpPaTh (opMaT BBICTYIUIEHUS C Y4YETOM 3ajad Ipe3eHTAlUUH U
0COOEHHOCTEN ayIUTOPUH.

CoTpynHUYECTBO:

3)

MOHUMATh W MCIOJb30BaTh MMPEHUMYIIECTBA KOMAaHAHONH M MHIUBUAYAIHLHONH pabOTH TpU
pemeHnr y4eOHBIX 3a7ad; MPHHUMATh IEeJIb COBMECTHOH JEATENbHOCTH, IUIAHUPOBAThH
OpraHu3alMi0 COBMECTHOH pabOoThl, pacmpelneisTb BUIbl pPabOT, J1O0roBapUBaThCH,
00CyXAaTh MPOLIECC U pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;
y4acTBOBaTh B TPYNMOBBIX GopMmax paboTwl (0OCyXIeHUs, OOMEH MHEHUM, «MO3TOBbBIC
IITYPMBI» U MHBIE); BBIMOIHATH CBOIO YaCTh PabOTHI U KOOPAMHHUPOBATH CBOU JCHCTBUS C
JIPYTUMH YJICHAMH KOMAaH[IbI; OLICHUBATh KAYECTBO CBOETO BKJaJga B OOIIMH MPOIYKT MO
KPHTEPHSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICH CTBHSL.

Vuusepcanvnvie pecynamuenvie Oeiicmeus, obecneyusaiom GopmMupo8aHue CMulCI0BbIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCMU.

Camoopranu3zarusi:

COCTaBJISITh IUIAH, AJITOPUTM pEUICHUs 3a7adyM, BHIOUpaATh CHOCOO peleHUs ¢ Y4ETOM
UMEIOIINXCS PECYpPcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb U KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOW MH(OpMaIuu.

CaMOKOHTpOJIb:

BJIaJIETh HaBbIKAMU I103HABATENILHON pedIIeKCM KaK OCO3HAHUS COBEpIIAeMbIX JeicTBUI
¥ MBICIUTEIbHBIX IPOLIECCOB, MX PE3yJbTAaTOB; BIAJETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTpOJIS IIpoliecca U pe3yibTaTa PeLIeHuss MaTeMaTUYeCKOoH 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbI€ MOIYT BO3SHUKHYTb IPH PELIEHUU 3aJayd, BHOCHUTD
KOPPEKTUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBLCTB, JAHHBIX, HalJEHHBIX
olHMOOK, BBISIBIEHHBIX TPYAHOCTE;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSAM, OOBSICHATH IPUYHUHBEI
JOCTHKEHHS WM HEJOCTIDKEHHS pe3yIbTaTOB JESTEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOro kKypca «Ainredpa M Hayala MaTeMaTHYECKOro aHAIM3a» Ha YPOBHE
cpeaHero oOmero oOpa3oBaHUsA JOJDKHO oOecreuuBaTh JOCTHKEHUE CIEAYIOIUX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB:



10 KJIACC

Yuciaa v BEIYHCICHUSA

OmnepupoBaTh MOHATUAMHU: PALMOHATIBHOE M JCHCTBUTEIBHOE YHUCIO, OOBIKHOBEHHAs U
JIeCATHYHAs IpOOb, TPOICHTHI.

BrimonuaTs apudmMeTnueckre onepannu ¢ palioHaTbHBIMU U 1€ CTBUTEIbHBIMH YHCIIAMHU.

BomonHATs NpuOMMKEHHBIE BBIYMCIEHHUS, MCIOJIb3Ys TNpaBUiia OKPYIJIEHUS, JIenaTh
NPUKUIKY U OIIEHKY Pe3yJIbTaTa BEIUUCICHUH.

OnepupoBarh MOHATHSIMH: CTENEHb C IEJbIM IOKaszaTejeM; CTaHgapTHas (opma 3amucu
JCWCTBUTENLHOIO YHCNA, KOPEHb HATypaJbHOW CTENEHHW; HMCIONB30BaTh IOAXOIIIIYI0 (GOopMy
3alUCH AW CTBUTEIBHBIX YHCEN JUIS PELICHUS TPAKTUUECKUX 3a/1a4 U TPEICTABICHUS JaHHBIX.

OmnepupoBath MOHATUSAMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YTJIa; UCIIONB30BATh
3aIlUCh IPOM3BOJILHOIO YIJIa 4epe3 0OpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIUH.

YpaBHeHHUsI U HepaBeHCTBA

OmnepupoBaTh MOHATUAMHU: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO; L€JIOE, pallMOHAJIbHOE,
UppalMOHAJFHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPAaBHEHHE;

BemomnaTe  mpeoOpa3oBaHWs ~— TPUTOHOMETPUYECKMX  BBIpQXKEHHH W pemaTh
TPUTOHOMETPUYECKUE YPaBHEHMUSL.

BeinonuaTe npeoOpa3oBaHUs LENBbIX, PALUOHAIBHBIX M HPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHbBIE TUIIBI I1€JbIX, PALIMOHATIBHBIX U UPPALIMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

[TpuMmeHATh ypaBHEHHMs M HEpPaBEHCTBA I pEIIEHHs MaTeMaTU4YeCKMX 3ajad M 3a1ad U3
pa3NIMYHBIX o0sacTell HAYKU U peaibHON KU3HU.

MonenupoBaTh peajbHbIE CUTyallH Ha S3bIKE aJire0pbl, COCTaBISTh BhIPAXKECHUS, ypaBHEHUS,
HEpaBEHCTBA I10 YCJOBHUIO 3aJayd, MCCIEIOBAaTh IOCTPOCHHBIE MOJEIU C MCIOJIb30BaHUEM
ammapara anreOpbl.

@®yHkuuu ¥ rpadpuxku

OnepupoBath MOHATHUSAMH: (QYHKIUS, CIOCOOBI 3aAaHusi QYHKIMH, 00JACTh OMpEICIICHUs U
MHOKECTBO 3HaUE€HUHN QyHKIMNU, Tpaduk QPyHKINH, B3aUMHO 0OpaTHbIE (QYHKIUU.

OmnepupoBaTh MOHSATHAMH: YETHOCTh U HEYETHOCTh (DYHKIWHU, HYJIM (DYHKIIHH, TIPOMEXK YTKU
3HAaKOMOCTOSHCTBA.

Hcnonp3oBaTh rpaduky GyHKIUN A7 PELICHUS] YpaBHEHHH.

Crpoute M uMTaTh TpaduKu JIUHEHHOW (QYHKIMHM, KBaAPaTUYHON (YHKLUMH, CTEHNEHHOU
(YHKITUH C IIEJTBIM TTOKA3aTeIIeM.

Hcnone3oBath rpaduku GYHKUMN JUIS MCCIIEAOBaHMS HMPOLECCOB U 3aBUCUMOCTEH NpH
pelleHnn 3ajJad4 M3 APYrMX Yy4eOHBIX HpPEAMETOB U pPealbHOM >KM3HHU; BbIpaxkaTh (opmyramu
3aBUCUMOCTU MEXAY BEINYMHAMHU.

Hauvasa maTeMaTH4eCKOro aHaaIu3a

OnepupoBaTh MOHATHUSAMH: TIIOCJIENOBATEIBLHOCTh, apu(pMeTHUecKass M TIeoMeTpuyecKas
IIPOrPECCHH.

OmnepupoBaTh MOHATUSAMHU: OECKOHEUHO YObIBarOIasi reoMEeTpHuYecKas MPOrpeccus, cymMma
OCCKOHEUHO YOBIBAIOIICH I€OMETPUYECKON TTPOrPECCHH.

3amaBaTh NOCIIEOBATEIBHOCTH Pa3IMYHBIMK CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIENOBATENBHOCTEN U IPOTPECCHUI JI PELICHUS PEAJIbHBIX 3aa4
MPUKIIAIHOTO XapaKkTepa.

MHoKecTBa M JIOTHKA

OmnepupoBaTh MOHATHSIMH: MHOXECTBO, OTIEpalluy HaJl MHO)KECTBAMH.

Hcrionb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapat JJIs OMHCAHUS PEalbHbIX IIPOLIECCOB H
SIBJICHUH, IPU PELICHNH 33/1a4 U3 JPYTUX YUEeOHBIX MIPEAMETOB.

OnepupoBaTh NOHITUSIMU: ONpPEEIEHUE, TEOpeMa, CIECTBUE, 10Ka3aTeIbCTBO.
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Yuciia M BBIYUCICHUSA

OnepupoBaTh MOHATUSAMHU: HATYPAJIBHOE, LI€JI0€ YKCIIO; UCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
LIEJIBIX YHMCENl, PAa3JI0’KEHUE YNCIIA HA IIPOCTBIE MHOXKUTEINN IS PELLIEHUS 3a1a4.

OnepupoBaTh NOHIATUEM: CTENEHD C PAllMOHAIBHBIM ITOKA3aTEIEM.

OmnepupoBath MOHATUAMHU: JOrapu(M YKcia, JECATHUHBIE U HATypallbHbIE JTOTapu(MBbI.

YpaBHeHHs U HEpaBeHCTBA

[IpuMeHsTH CBOWCTBA CTENEHU AJiA MpeoOpa3oBaHuUs BBIPAKEHUI; ONEpUPOBATH MOHATHIMM:
MIOKA3aTeIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U
HEPaBEHCTB.

BomonHaTe npeoOpa3oBaHMs BBIPAKEHUHM, COAEpXKAIUX JIOTapu(MBbl; OINEPUPOBATH
HNOHATUSAMU: JIOTapU(MUUYECKOE ypaBHEHHME M HEPABEHCTBO; peLIaTh OCHOBHBIE  THIIBI
Jorapu(pMUYECKUX YpaBHEHUH U HEPABEHCTB.

HaxonuTs pemieHus npocTeinx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMHU: CUCTEMA JIMHEHHBIX YPABHEHMM U €€ DPEILEHUE; HUCIOJIB30BaTh
CUCTEMY JIMHEHUHBIX YPABHEHUN JUIs PEIICHUS IPAKTUYECKUX 3a1a4.

Haxonute pemeHus NpoCTEHIIMX CHCTEM M COBOKYIHOCTEH PAallMOHAJIBHBIX YPAaBHEHHU M
HEPaBEHCTB.

MopenupoBath peasibHbIe CUTYAIlUH Ha A3bIKE aJIreOphl, COCTaBIISATh BBIPA)KEHUsI, ypaBHEHNUS,
HEpAaBEHCTBA M CHCTEMbI 110 YCIOBHMIO 3aJaud, MHCCIENOBaTh IIOCTPOEHHBIE MOIEIH C
UCIOJIb30BAaHUEM allllapara ajareopsl.

@DOyHknuu u rpapukn

OnepupoBaTh NOHATUSIMHU: NTepHOANYECKasi QYHKIIHS, IPOMEXKYTKH MOHOTOHHOCTH (DYHKIIHUH,
TOYKU 3KCTpeMyMa (pyHKIMH, HauOoJbliee U HauMeHbllee 3HaueHUs (YHKLUHUU Ha MPOMEXKYTKE;
UCTIOJIb30BATh UX IS HCCIIeOBaHMs (QYHKIIMH, 3aJaHHON rpaduKom.

Onepuposatb ITOHSATUSIMH: rpauku ITOKa3aTEJIbHOM, JorapupMuUIecKoi u
TPUTOHOMETPUYECKUX (YHKIMN; n300pakaTh MX Ha KOOPJMHATHOW IJIOCKOCTU M HCIIONB30BATh
JUISl pelIeHUs] ypaBHEHUI 1 HEpaBEHCTB.

N306paxaTh Ha KOOPAMHATHOM MJIOCKOCTH I'paUKH JTUHEHHBIX YpaBHEHHH U HCHOJIb30BaTh
UX JUISl PELLIEHUs CUCTEMBI JMHEHHBIX YpaBHEHUI.

Hcnonp3oBaTh rpaduku GyHKIMHN 11 UCCIE0BAaHUS NIPOLIECCOB U 3aBUCUMOCTEHN U3 IPYruX
y4€OHBIX U CIUTLIINH.

Havana MaTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUAMU: HempepbiBHAs (QyHKUMA; NPOU3BOAHAS (DYHKIMHU; MCIOJIb30BAThH
reoOMeTpUYEeCcKU 1 pU3MUECKUil CMBICT IPOU3BOAHOM I pelleHus 3a1ay.

HaxomuTth mNpOM3BOAHBIE 3JEMEHTapHBIX (QYHKIUH, BBIYUCIATE MPOU3BOJHBIE CYMMBI,
IPOU3BECHMS], YACTHOTO (PyHKIUH.

Hcnonb3oBaTh NpOU3BOAHYIO I HCCIeN0BaHUSA (QYHKIIMU HA MOHOTOHHOCTb U 3KCTPEMYMBI,
IPUMEHSAThH PE3YJIbTATHI UCCIEAOBAHUS K TOCTPOCHUIO IPa(PUKOB.

Hcnonp3oBaTh NPOM3BOIHYIO AJI HAXOXKACHUS HAUIYYIIEro PELICHUs B IPUKIIAIHBIX, B TOM
4HCII€ COUUAIbHO-3KOHOMUYECKHX, 3a7auax.

OmnepupoBaTh NOHATUAMHU: IIE€PBOOOpa3HAs W MHTErpajl; INOHUMATh T'€OMETPUUYECKHM U
(bu3nYecKil CMbICI HHTErpaa.

Haxonuths mepBooOpa3Hble 37I€MEHTApHBIX (DYHKUUN; BBHIUUCIATH HMHTErpan mo Qopmyiie
Herorona—JleliGHuna.

PemaTe mpuKnagHbe 3alaud, B TOM YHCIE COIHMAIbHO-I)KOHOMHYECKOro M (H3UUECKOro
XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOT O aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HauMeHOBaHUe pa3/iejioB U TeM Koan4yecTBo 4acoB DJIeKTPOHHbIE
n/n MPOrpaMMBblI Bceero Kontpoabnsbie | IIpakTnyeckue | (uudposbie)
padoThI padoThbI oOpa3oBaTe/ibHbIE
pecypchbl
1 MHoOXkecTBa palMOHaIbHbBIX U 14 1 bubmioreka [IOK
ENCTBUTEIBHBIX Yrcell. ParimoHanbsHbIe https://m.edsoo.ru/1568aba3
ypaBHEHUS ¥ HEPaBEHCTBA
2 @ynkuuu U rpapuku. CTeneHs ¢ HenbIM 6 bubmmoreka LIOK
HIOKa3aTeleM https://m.edsoo.ru/1568aba3
3 ApupmMeTnuecknii KOpeHb N—Oi CTETICHH. 18 1 bubmotexa [JOK
WppanuoHanbHbIe ypaBHEHHS H HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 @opMy bl TPUTOHOMETPHH. 22 1 bubmuorexa IIOK
TpuroHomerpryeckue ypaBHeHHUs https://m.edsoo.ru/1568aba3
5 [TocnenoBaTenbHOCTH U IPOrPECCUU 5 bubmuorexa IIOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpEHuE, 00600IICHNE, CHCTEMATH3AIUS 3 1 bu6mmoreka [JOK
3HAHHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME
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11 KJIACC

Ne HaumeHoBaHue pa3aesioB U TeM KounuyecrBo yacos JIEKTPOHHBIE
n/n NporpamMmMsbl Bceero Kontpoabnsie | [IpakTuyeckue | (uuppoBbIe)
padoThI padoThI o0pa3oBaTesbHbIE
pecypcsl
1 CrerneHb ¢ paliMOHAJIBHBIM [TOKA3aTEJIEM. 12 1 bubmmorexa [IOK
ITokazarenpHas Qynkius. [lokazaTenbHbIE https://m.edsoo.ru/fl11c4afd
ypaBHEHUS M HEPAaBEHCTBA
2 Jlorapupmuyeckast GyHKIHSL. 12 bubmmoreka LIOK
Jlorapupmudeckue ypaBHEHUS U https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
3 Tpuronomerpuyeckue QyHKIIMU U UX 9 1 bubmorexa [JOK
rpaduku. TpUroHoMmerpudeckue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 [IponsBoanas. [Ipumenenre npon3BoIHON 24 1 bubmuorexa LIOK
https://m.edsoo.ru/fl1c4afd
5 WNuTerpan u ero npuMeHeHust 9 bubmotexa [JOK
https://m.edsoo.ru/fl1c4afd
6 Cucrembl ypaBHEHHI 12 1 bubmotexa [JOK
https://m.edsoo.ru/fl1c4afd
7 HartypanpHble U nensie yucia 6 bubmmoreka LIOK
https://m.edsoo.ru/fl1c4afd
8 [ToBTOpEHue, 0600IIeHNE, CUCTEMATH3AIUS 18 2 bubmioreka [IOK
3HaHUH https://m.edsoo.ru/f1lc4afd
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
Ne Tema ypoka KoJsinuecTBo 4yacoB Hara DJieKTPpOHHbIEe HU(pPOBbIE
n/n Bcero Konrpoashubie | IIpakTuueckue | HM3y4YeHuMsi | oOpasoBaTesibHbIe
padoThI padoThI pecypcsbl
1 MHoecTBO, Onepaluy HaJ 1 bubmmoreka [IOK
MHOXKECTBaMU. J{narpaMmbl https://m.edsoo.ru/746d5dce
Ditnnepa—Benna
2 PanmonanpHbIC YKCIa. 1 bu6moreka [JOK
OOBIKHOBEHHBIC H JCCATUYHBIC https://m.edso0.ru/be888093
JpOOH, MPOIEHTHI, 0ECKOHEUHBIC
MEPUOTUIECKUE TPOOH
3 ApudmeTnueckue ornepaiuu ¢ 1 bubmotexa [JOK
panuOHaIbHBIMH YHCIAMH, https://m.edsoo.ru/4d7f95fe
npeoOpa3oBaHus YUCITOBBIX
BBIPAXKEHU
4 [Ipumenenue apooeit 1 MpoIeHTOB 1 bubmuotexa [JOK
JUTSL peIIeHUsT TPUKJIAHBIX 3a]1a4 U3 https://m.edsoo.ru/44dd1046
pa3IMYHBIX OTpACiIei 3HAHUU U
peaNbHOM KU3HU
) ITpumeHenue npoOelt U MPOLIEHTOB 1 bubmmotexa LIOK
JUTSL pEIIeHUs PUKIIATHBIX 3a/1a4 U3 https://m.edso0.ru/d99d8c74
pPa3NUYHBIX OTpaciieil 3HAaHUWN U
peabHOM KU3HU
6 JleticTBUTEIbHBIC YUCIIA. 1 bu6mnoreka [JOK
PannonaibHbIe U HPPAILIMOHATBHBIC https://m.edsoo.ru/2f36a36f
qrcia
7 ApudmeTrueckre oneparuu ¢ 1 bubmuorexa IIOK
JIEUCTBUTEIILHBIMU YN CIIAMU https://m.edsoo.ru/a97a12d9
8 [TpubmuxEHHBIC BBIYUCIICHUS, 1 bubmotexa [JOK
npaBuUiia OKPYTJICHHS, TPUKUKA U https://m.edsoo.ru/ch723fbd
OIIEHKA pe3yJibTaTa BHIYMCICHUI



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd

9 ToxaecTBa U TOXKIAECTBEHHBIE bu6moreka [JOK
peoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 VYpaBHeHUE, KOPEHb YPaBHEHUS bubmoteka [JOK

https://m.edsoo.ru/11ac68be

11 HepaseHnctso, pemenue bubmmorexa [IOK
HEpaBEHCTBA https://m.edsoo.ru/50bdf26d

12 MeTton nHTEpBaIOB bubmioreka [IOK

https://m.edso0.ru/775f5d99

13 Pemenue nenbix u 1poOHO- bubmuorexa [JOK
palMOHANIbHBIX YPaBHEHUH U https://m.edsoo.ru/6ec7al07
HEPaBEHCTB

14 KontposnpHas pabota 1o reme bubmuorexa LIOK
"MHOeCTBa palliOHAIbHBIX U https://m.edso0.ru/1914a389
JNEHUCTBUTENBHBIX YHCE.

PanmonanbHble ypaBHEHUS U
HEpaBeHCTB"

15 @OyHK1USA, CI0COObI 3a/1aHUS bubmuorexa IIOK
¢Gynkuuu. BzanMHo oOpaTHbIE https://m.edsoo.ru/226eeabf
byHKIIUH

16 I'paduk pynknun. O61aCcTH bubmotexa [JOK
OIPEIETICHHSI U MHOXECTBO https://m.edsoo.ru/763e75ee
3HaueHui pynkuuu. Hymm
¢ynkuuu. [TpomexyTtku
3HAKOIOCTOSHCTBA

17 YérHble 1 HEUETHBIE QYHKIIUU bubmmoreka LIOK

https://m.edsoo.ru/ff4564ad

18 CrerneHb ¢ LEJNBIM II0Ka3aTEIEM. bubmioreka [IOK
CranpnaprHas ¢popma 3anucu https://m.edsoo.ru/66446d3e
JNEHCTBUTEIHLHOT O YHCIIa

19 Hcrionp30BaHue MOIXOISIICH bu6mmoreka [JOK
(bOpMBI 3aMKCH TCHCTBUTEIbHBIX https://m.edsoo.ru/6eadc6fl
qyceN JJIsl PeLICHUS TPaKTUIECKUX
3a/a4 U MPEACTaBICHUS JAaHHBIX

20 Crenennast QyHKIMs ¢ bubmoreka [IOK
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https://m.edsoo.ru/50bdf26d
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HaTypaJbHBIM U I€TbIM
nokazareineM. E€ cBoiicTBa U

rpaduk

https://m.edsoo.ru/3f25a047

21 ApudmeTrueckuil KOpeHb bubmuotexa [JOK

HATYpaJIbHOM CTEIEeHH https://m.edsoo.ru/d82c36d4
22 ApudmeTrueckuil KOpeHb bubmuotexa [JOK

HATYpaJIbHOM CTENEHH https://m.edsoo.ru/fe7fc4db
23 CBoiicTBa apr(pMETHIECKOTO KOPHS bubmmotexa LIOK

HATYPaJIbHOM CTENeHU https://m.edso0.ru/d0f0b260
24 CaoiicTBa apu(pMETHUECKOI0 KOPHS bubmmoreka LIOK

HATYPaJIbHOM CTENeHU https://m.edso0.ru/c3389865
25 CaoiicTBa apru(pMETHUECKOr0 KOPHS bubmuorexa LIOK

HATYpaJIbHOM CTENeH! https://m.edsoo.ru/444c4b9c
26 JelicTBus ¢ apupMeTHIEeCKUMHU bubmoteka [JOK

KOPHSIMH N—O# CTE€NEHU https://m.edsoo.ru/54b815c5
27 JeiicTBus ¢ apupMeTHdeCKUMHU bubmoteka IJOK

KOPHSIMH N—O# CTENEHU https://m.edso00.ru/83105a0e
28 JeiicTBust ¢ apuMeTHIeCKUMU bubmuotexa [JOK

KOPHSIMH N—O# CTENEeHU https://m.edsoo.ru/2ab1c7bc
29 JeiicTBust ¢ apuMeTHIeCKUMU bubmotexa [JOK

KOPHSIMH N—OM CTETEeHU https://m.edsoo.ru/eacb053c
30 JeticTBus ¢ apumMeTnyecKuMu bubmmotexa LIOK

KOPHSIMH N—OM CTETEeHU https://m.edsoo.ru/8a5ada51
31 Pewienne nppanmoHaibHbIX bubmuotexa [JOK

ypaBHEHHI 1 HEPABEHCTB https://m.edso0.ru/69106ae7
32 Pemenue nppannoHaibHBIX bubmuotexa [JOK

YpaBHCHUI M HEPABEHCTB https://m.edso0.ru/9362fea9
33 Pemenue nppannoHanbHBIX bubmuotexa [IOK

YpaBHCHUI ¥ HEPABEHCTB https://m.edso0.ru/78d9b391
34 Peuienne nppamoHaibHbIX bubmotexa [JOK

ypaBHCHUH ¥ HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemiennie nppanmoHaibHbIX bubmotexa [JOK

YpaBHECHUI ¥ HEPABEHCTB https://m.edsoo0.ru/87e5e52d
36 CaoticTBa 1 rpaduK KOpHS N-0U bubmotexa [JOK
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CTEeNEeHH https://m.edsoo.ru/eb0cc5e3
37 CaoiicTBa 1 rpaduK KOpHS n-0if bubmoteka IJOK
CTEeNEeHH https://m.edso0.ru/5f29b9b5
38 KonTtponsHas pabota o teme bubmuotexa [JOK
"Apudmerndeckuit KOpeHb N—oi https://m.edsoo.ru/f13af630
crenenu. MppanuonanbHble
YpaBHEHMs U HEpaBeHCTBA"
39 CuHyc, KOCUHYC M TaHT'€HC bubmmotexa LIOK
YHCIOBOIO apryMeHTa https://m.edsoo.ru/5f605ed0
40 CuHycC, KOCUHYC U TaHT€HC bubmuotexa [JOK
YHCIOBOIO apryMeHTa https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apDKKOCHHYC U bubmuorexa LIOK
apKTAHI'CHC YMCIIOBOr0 apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCHHYC H bubmoteka [JOK
apKTAHT'CHC YMCIOBOr0 apryMeHTa https://m.edsoo.ru/f1ff9220
43 Tpuronomerpuyeckas OKpy>KHOCTb, bubmoteka IJOK
orpeieeHIEe TPUTOHOMETPHYECKUX https://m.edsoo.ru/6df195a0
(bYHKIMIA 9MCIOBOTO apryMeHTa
44 Tpuronomerpuueckas OKpYyKHOCTb, bubmuotexa [JOK
oTpeieNieHNe TPUTOHOMETPHYECKUX https://m.edso0.ru/6b61c578
(YHKIMIA YU CIIOBOTO apryMeHTa
45 OCHOBHbIE TPUTOHOMETPHUECKHE bubmmotexa LIOK
bopmyIbl https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPHUUECKHE bubmuotexa [JOK
bopmyJbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPHUUECKHE bubmuotexa [JOK
bopmyibI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKUE bubmotexa [IOK
bopmyIbI https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubmoteka IJOK
TPUTOHOMETPUYECKUX BBIPAKECHUI https://m.edsoo.ru/e248c5fc
50 [TpeobpazoBanue bubmuotexa [JOK
TPUTOHOMETPUYECKUX BBIPAKCHUN https://m.edsoo.ru/09ba5b3d
ol [TpeobpazoBanue bubmotexa [JOK
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TPUTOHOMETPUYECKUX BBIPAKECHUI

https://m.edsoo.ru/1f4655da

52 [IpeobpazoBanue bubmoteka IJOK
TPUTOHOMETPUYECKUX BBIPAKECHUI https://m.edsoo.ru/76ce9958

53 [TpeobpazoBanue bubmuotexa [JOK
TPUTOHOMETPUYECKUX BBIPAKCHUN https://m.edsoo.ru/8fa598b5

o4 Pemienne TpuroHoMeTpUYECKUX bubmuotexa [JOK
ypaBHEHU I https://m.edsoo.ru/6baefel9

95 Pemenue TpUroHOMETpUYECKHUX bubmmotexa LIOK
ypaBHEHHI https://m.edsoo.ru/alf8d141

56 Peuienrie TpuroHoMeTpUUECKUX bubmuotexa [JOK
ypaBHEHHI https://m.edsoo.ru/65a0f2d0

57 Peuienne TpUroHOMETpPUYECKUX bubmorexa [IOK
ypaBHCHU I https://m.edso0.ru/0d8a770d

58 Peuienne TpuroHOMeTpUYECKUX bubmuotexa [IOK
ypaBHEHU I https://m.edsoo.ru/cec28774

59 Peuienrie TpuroHoMeTpUUECKUX bubmotexa [JOK
ypaBHEHU I https://m.edsoo.ru/e6eec650

60 O606mienne mo TemaM "OCHOBHBIE bubmotexa [JOK
TPUTOHOMETPUYECKHE (DOPMYIIBL. https://m.edsoo.ru/ae44ac4c
TpuroHomerpruyeckue ypaBHeHus"

61 KonrtponsHas paboTa o teme bubmmotexa [IOK
"®OopMyIIBI TPUTOHOMETPUH. https://m.edsoo.ru/b46a8228
Tpuronomerpuyeckue
ypaBHeHus'"/Bcepoccuiickas
poBepoYHas pabora

62 Wrorosast koHTpoJIbHAS paboTa / bubmuotexa [JOK
Bcepoccuiickas mpoBepouHas https://m.edsoo0.ru/188bbf6c
pabora

63 OO0o00611eHKEe, CHCTEMAaTH3AIINS bu6mnoreka [JOK
3HAaHHU 33 Kypc anreOpsl U Havasl https://m.edso0.ru/33e6629e
MaremaTuyeckoro aHaiausza 10
KJlacca

64 Apudpmernueckas u bubmotexa [JOK

reoMeTpUYecKasi IPOr PECCHH.

https://m.edso0.ru/d36669f8
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Hcnons3oBanue nporpeccuu Ajst
pelIeHus peajbHbIX 3a/1a4
MPUKJIAJTHOTO XapaKTepa

65 beckoneuHo yObIBaromas 1 bu6mmorexka LIOK
reoMeTprYecKast porpeccus. https://m.edsoo.ru/1cbf72bl
CymMma 6eckoHeuHO yObIBaromeit
reOMETPUYECKON ITPOrPECCUU
66 dopmyia CI0KHBIX MPOIEHTOB 1 bubmotexa [JOK
https://m.edsoo.ru/538fc437
67 dopmyia CI0KHBIX MPOIEHTOB 1 bubmotexa [JOK
https://m.edsoo.ru/c2627eca
68 O00011eHE, CHCTEMAaTH3AIIHA 1 bu6mnoreka [JOK
3HAHMMU 33 Kypc anreOpbl U Havas https://m.edsoo.ru/49f1b827
MaremMaTuyeckoro anammsa 10
KJjacca
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KJIACC

KoaunuecTBo yacoB

DJIeKTPOHHBbIE HU(POBbIE

Ne Tema ypoka KonrTpoasnsie | IlpakTuyeckue Aara oOpaszoBaresibHbIE
n/n Bcero H3y4eHHs
padoThI padoThI pecypcsbl
1 Crenens ¢ panMoHaJbHbIM 1 bubmotexa [JOK
rmokazaresieMm https://m.edsoo.ru/a52939b3
2 CaoiicTBa cTereHu 1 bubmorexa IIOK
https://m.edsoo.ru/ff601408
3 [Ipeobpa3zoBanue BbIpaXeHUH, 1 bubmmoreka LIOK
COZIEpIKaIlMX PAllMOHALHBIC CTEIEHU https://m.edsoo.ru/3d87e248
4 [Ipeobpa3zoBanue BbIpaXeHUH, 1 bubmuorexa LIOK
COZIEPIKAIINX PAI[HOHAIBHBIC CTCICHH https://m.edso0.ru/343c6b64
5 [IpeoOpa3zoBaHuEe BBIPAKCHHIA, 1 bubmoteka [JOK
COZIEPIKAINX PaIl[HOHABHBIC CTCICHH https://m.edso0.ru/4064d354
6 ITokazarenbHble YpaBHEHUS U 1 bubmoteka [JOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 IToka3aTenbHble ypaBHEHUS U 1 bubmoreka LIOK
HEpaBEHCTBA https://m.edso0.ru/3d408009
8 IlokaszaTenbHble YpAaBHEHUS U 1 bubmotexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 ITokazaTenbHble YpAaBHEHUS U 1 bubmotexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 IToka3aTenbHble ypaBHEHUS U 1 bubmmoreka LIOK
HEpaBEHCTBA https://m.edsoo.ru/536de727
11 [TokazarenbHas GyHkus, eé 1 bubmuorexa [JOK
CBO¥iCTBa U rpaduk https://m.edsoo.ru/85bc8132
KontposnpHas paborta o reme
"CremneHb HMOHAJIbHBIM
12 Hco:Kaels:Tenghf.a ?IO?(&:;TGJ‘ILH&H 1 1 bubmorexa [TOK

¢byukuwmst. [TokazarenbHble ypaBHEHUS
Y HepaBeHcTBa"

https://m.edsoo.ru/58e8e212
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bu6mmoreka [JOK

13 Jlorapu¢u tincna https://m.edsoo.ru/3e3230d4
14 JlecsaTM4HbBIE M HATYpaJIbHbIE bubmmorexa [IOK

Jorapumbl https://m.edsoo.ru/lea72162
15 [IpeobpazoBanHue BbIpaX]eHUH, bubmmorexa [IOK

CoZIepKaIIMX JIorapu(OMBbI https://m.edsoo.ru/da48154c
16 [IpeobpazoBanue BbIpaXKeHUH, bubmmotexa LIOK

COZIepKaIIMX JIorapu(OMBbI https://m.edsoo.ru/4beff03b
17 [Ipeobpa3zoBaHue BbIpaXeHUH, bubmmoreka LIOK

COZIepIKAIIMX JIOrapu(MBbI https://m.edsoo.ru/fe189f2d
18 [IpeoGpa3zoBaHuEe BBIpAKCHHI, bubmoteka [JOK

COZIePIKAIIMX JIOrapU(OMBbI https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckue ypaBHEHUS U bubmoteka [JOK

HEPaBCHCTBA https://m.edso00.ru/3034724e
20 Jlorapudmudeckue ypaBHEHUS U bubmoteka [JOK

HEPAaBCHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmudeckrue ypaBHEHUS U bubmotexa [JOK

HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
27 Jlorapudmudeckue ypaBHEHUS U bubmotexa [JOK

HEPaBCHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmuueckas pyHKIus, eé bubmmotexa LIOK

CBOMCTBA U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapupmuyeckas pyHKIus, €€ bubmmoreka LIOK

CBO¥iCTBa U rpaduk https://m.edso0.ru/9d102051
o5 Tpuronomerpuueckue GyHKIUHU, UX bubmuorexa LIOK

cBoiicTBa U rpaduku https://m.edsoo.ru/beeff646
26 TpuroHomerpuyeckue QyHKIMH, UX bubmoteka [JOK

CcBOiicTBa U rpaduku https://m.edsoo.ru/d2e4601b
27 Tpuronomerpuyeckue QyHKIIUH, KX bubmoteka [JOK

CBOMCTBa U rpaduKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuueckue QyHKIIUHU, KX bubmuotexa [JOK

CBOMcTBa M rpadMKu

https://m.edsoo.ru/24ah3c53
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[Ipumepsl TPUTOHOMETPUUECKUX

bu6mmoreka [JOK

29 HEPABCHCTB https://m.edsoo.ru/5272h9al
30 [Ipumepsl TPUTOHOMETPUUECKUX bubmmorexa [IOK
HEPABCHCTB https://m.edsoo.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUECKUX bubmmorexa [IOK
HEPaBCHCTB https://m.edsoo.ru/e6e1901f
32 [Ipumepsl TPUTOHOMETPUUECKUX bubmmotexa LIOK
HEPaBCHCTB https://m.edso0.ru/0f903c75
KonTtposnbHas pabora o reme
"Jlorapupmuueckas GyHKIUS.
3| nepanenerma Tomonoverpmeose Butmorexa LIOK
https://m.edso0.ru/10130727
(YHKIIUU U UX
rpaduku. TpUuroHomeTpuyecKue
HEpaBeHCTBA"
bubmmoreka [IOK
34 | HenpepbiBiie Qi ttpsim edso0./403bM0d
35 Metoa uHTEpBaJIOB ISl PELICHUS bubmuotexa [JOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 MeTon NHTEpBAIIOB AJIsl PEIICHUS bubmmoreka [IOK
HEpaBEHCTB https://m.edsoo.ru/Oadbcelb
bubmmorexa [IOK
37 Tponssoanas dyniunn https:// m.edsc%lo.ru/0731ad3d
bubmmoreka [IOK
38 Tponssoanas dyniuun https://m.edscIJlo.ru/723dd608
39 I'eomerpuueckuii u pusnueckuit bubmuorexa LIOK
CMBICJI TPOM3BOIHON https://m.edsoo.ru/6¢8d36ff
40 I'eomerpuyeckuii u puznueckuit bubmuorexa IIOK
CMBICJI TPOM3BOAHON https://m.edsoo.ru/a413eca9
a1 IIponzBOAHBIE ATTEMEHTAaPHBIX bubmoteka [JOK
GbyHKIHR https://m.edsoo.ru/c7550e5f
42 [Ipon3BoaHBIE DIIEMEHTAPHBIX bubmuoteka [IOK
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byHKIMI https://m.edsoo.ru/14ab3cdb
43 [IponsBoaHas CyMMBl, IPOU3BEACHUS, bubmuorexa IIOK
9acTHOr0 QYHKIMIA https://m.edsoo.ru/c12a0552
44 [IpousBonHast CcyMMBbI, IPOU3BENECHUS, bubmuotexa [JOK
9acTHOr0 QYHKIHMIA https://m.edsoo.ru/d598f201
45 [IpousBoaHast CyMMBbl, IPOU3BEACHUS, bubmmotexa LIOK
9acTHOTO (YHKIUI https://m.edsoo.ru/1de34d4d
I I Butmorssa LOK
A YHEIL https://m.edsoo.ru/17af2df9
MOHOTOHHOCTL U OKCTPEMYMBbI
q | o oo Sumonera 0K
A YHEI https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U OKCTPECMYMbI
o | Mo oo Bumorea 10K
A YHEI https://m.edsoo.ru/0b411edd
MOHOTOHHOCTD U OKCTPEMYMBbI
o | Mo oo Bamorea 10K
A YHEI https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTB U OKCTPEMYMBbI
0 Haxoxnenue HaH6oaneqr)0 u BuGmotexa [OK
HAMMCHBIICTO SHATCHILT QYHICIIH fd https://m.edsoo.ru/fac78f05
OTPEC3KEC
51 I;;;;g‘}iﬁg:j;::q‘i;”;e(IF)OIfK WY Ha bubmorexa [JOK
YHKIL https://m.edsoo.ru/fb6a8acf
OTPE3KEC
52 EszﬁﬁlfbiZ:oH:;iO;iﬁzo HK 1y Ha bubmorexa [JOK
YHE https://m.edsoo.ru/cffch7e5
OTpE3KE
53 E:;;EK}?:II:IZI:OH:;&O;;IEEO HK 1U Ha bubmorexa [JOK
YHEI https://m.edsoo.ru/d9469916
OTpE3KE
54 Haxoxaenne HauOobIero u bubmotexa [JOK
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HaWMEHBIIIETO 3HAYeHHs (PYHKITUU Ha
OTpe3Ke

https://m.edsoo.ru/ad15000e

Haxoxnenne HanOOIBIIErO U

55 HaWMEHbIIEro 3HaYeHUs] GYHKIUU Ha bubmorexa TIOK
https://m.edsoo.ru/86adcbfd
OTpE3Ke
[TpumeHeHne mporu3BOTHON JJIsI
o | Imomaen sy meropeona B LOK
’ https://m.edso0.ru/13205d80
OIpEeNlEeTIeHHsI CKOPOCTH TpoIiecca,
3aJJaHHOTr0 (hOPMYJIOH MM IpauKOM
7 | Mommpommuutpaors o T Budmorera LOK
o https://m.edsoo.ru/f8ed5f99
MIPOU3BOAHON
58 [lepBooOpa3znas. Tabmuna bubmuoreka LIOK
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpa3znas. Tabmuia bubmoteka [JOK
epBoo0pa3HbIX https://m.edso0.ru/30c3697b
60 WHTerpan, reoMeTpudecKuii 1 bubmuotexa [JOK
(U3NYECKUI CMBICIT HHTErpaia https://m.eds00.ru/391272¢9
61 WHrerpain, reoMeTpudeckuii u bubmmoreka [IOK
(U3NYECKUI CMBICIT HHTErpaia https://m.edso0.ru/d359fb5f
62 WHrerpain, reoMeTpudeckuil u bubmmorexa [IOK
(bU3UYeCKUil CMBICI HHTErpaJia https://m.edsoo0.ru/07eb464b
63 Brruncnenue unTerpana no gopmyie bubmmoreka [IOK
Herorona—JIeiibuua https://m.edsoo.ru/b9b225c3
64 Boruncnenue nunrterpaia no gopmyie bubmuorexa LIOK
Herorona—JleiiOHuIa https://m.edso0.ru/b800deb4
65 Boruncnenue unterpana no gopmyse bubmuorexa IIOK
Hprorona—JleiiOHuIa https://m.edsoo.ru/f5eed075
66 Brruucienue uaterpana mo gopmyie bubmoteka [JOK
Hprorona—JIeiiOHuIa https://m.edsoo.ru/41da431a
67 CucreMbl JMHEHHBIX YpaBHEHHI bubmuoteka [IOK
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https://m.edso0.ru/b648235a

bu6mmoreka [JOK

68 CucreMbl TMHCHHBIX YPaBHCHHI
yp https://m.edso0.ru/5ab83864
Penrenue nmpukIiaaHbIX 33134 C
bu6mmoreka [JOK

69 MTOMOIIBI0 CHCTEMBI JINHEHHBIX
ypaBHHelHI/Iﬁ https://m.edsoo.ru/a4d65ee5
Penrenue nmpukiaaHbIX 33134 ¢

9 bubmotexa [JOK

70 MTOMOIIBI0 CHCTEMBI JIMHEHHBIX _ 1
- https://m.edsoo.ru/aa5962el
CucTeMBbl ¥ COBOKYITHOCTH IICJIBIX,

71 palMOHAJBHBIX, HPPAIMOHAIBHBIX, bubmmoreka [IOK
MOKa3aTeNbHBIX, JJOrapu(hMUICCKUX https://m.eds00.ru/48190472
ypaBHEHUH M HEPABECHCTB
CucTeMBbl U COBOKYITHOCTH IIEJIBIX,

72 palMoHANIbHBIX, UPPAITUOHAIIBHBIX, bubmoteka [JOK
[MOKa3aTeNIbHBIX, JTJOrapu(MUISCKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUN U HEPABEHCTB
CHUCTEeMBbI U COBOKYITHOCTH IICJIBIX,

73 palMOHAJIBHBIX, UPPALMOHAJIBHBIX, bubmotexa [JOK
MOKA3aTeNbHBIX, JIOTapU(HMUIECKUX https://m.edsoo.ru/7ab8d17e
ypaBHEHHI M HEPABCHCTB
CucTeMBbl U COBOKYITHOCTH TICJIBIX,

74 palMOHAIBHBIX, HPPALUOHAJIBHBIX, bubmmoreka LIOK
MOKa3aTeNbHBIX, JJOrapu(hMUIECKUX https://m.edsoo.ru/81cccfe9
ypaBHEHUH M HEPABEHCTB

75 Hcnonp3zoBanue rpapukoB (pyHKIMMA bubmuorexa LIOK
JUISL PEIICHUS] YPABHEHHI U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonbp3zoBanue rpapukoB (yHKIMMA bubmuorexa IIOK
JUTSL pELICHUS] YPABHEHUI U CUCTEM https://m.edsoo.ru/a7d95f79
IIpumeHnenre ypaBHEHUN, CUCTEM U

’ bubmorexa [IOK

77 HEPABEHCTB K PEIICHUIO Omorexa O

MAaTEMAaTHYCCKHX 3a1a4 U 3aJa4 U3

https://m.edsoo.ru/ca878deb
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pa3uyHBIX 001acTel HayKH U
peaibHOMN KU3HU

KonTtponbsHas paborta o reme

78 "MHTerpan u ero npuMeHeHHUsl. bubmorexa TIOK
o n https://m.edso0.ru/471c735b
Cucremsbl ypaBHEHUH
79 HatypanbeHble 1 nensle yncia B bubmmorexa [IOK
3aJavax U3 peasbHON )KU3HH https://m.edsoo.ru/3ceel327
80 HatypanpHble 1 nenble yncnia B bubmmorexa [IOK
3aJ1a4ax U3 peasbHOMN JKU3HH https://m.edsoo.ru/a35a131d
81 HartypanbHble 1 Lensle yncia B bubmmoreka LIOK
3aJ1a4ax U3 peasbHOMN JKU3HH https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKy AETUMOCTH IEJIBIX YUCEIT bubmorexa HOK
https://m.edso0.ru/51696a67
83 [Tpu3HaKU TETUMOCTH IEIBIX YHCEIT bubmaorexa IIOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKky 1eIMMOCTH LENBIX YACEIT bubmmorexa IIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 06001ICHME, bubmioreka [IOK
CHCTEMaTH3allKsl 3HAHUH. Y paBHEHUS https://m.edso0.ru/0312cf8¢c
86 [ToBTOpeHue, 0600IICHNHE, bu6mmoreka [JOK
CHCTeMaTu3allvs 3HaHUH. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEHue, 0600IICHNHE, bu6mmoreka [JOK
CHCTEeMAaTHU3allus 3HAHUI. Y paBHEHUS https://m.edsoo.ru/e8h87729
88 [ToBTOpenue, 0600MIeHNHE, bubmioreka [IOK
CHCTEeMaTHU3allls 3HAHUIA. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, 0600MICHNHE, bubmioreka [IOK
CHCTeMaTH3al¥sl 3HAHU. Y paBHEHHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpeHue, 0600IICHNHE, bu6mmoreka [JOK
CHCTeMaTH3alMsl 3HAHU. Y paBHEHHUS https://m.edsoo.ru/337aad59
[ToBTOpEHue, 0606meHIEe, BuGmotexa [OK
91 CUCTEMAaTH3aIis 3HAHUM.

HepaBeHnctna

https://m.edsoo.ru/a86014el
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[ToBTOpeHue, 0600mIEHHE,

92 CUCTEMATU3ALUs 3HAHUN. 1 Bubmorexa HOK
https://m.edsoo.ru/5¢c45a60a
Hepagenctsa
[ToBTOpeHue, 0600MICHNE,
93 CHUCTEMATHU3alUs 3HAHUH. 1 bubmorexa LIOK
https://m.edso00.ru/19304aba
HepaBenctsa
% | cnoremamioaine ot ! Bu6mtoera LIOK
' https://m.edsoo.ru/c3d4b282
HepaBeHnctsa
95 g/lii‘i?\i);;izh;iofég;ige’CI/ICTCMBI 1 bubmorexa LIOK
. ' https://m.edsoo.ru/a20b8a4c
ypaBHEHUI
96 g&iﬁ:&iﬁﬁfﬁiﬁiﬁ’CncreMH 1 bubmorexa HOK
. ' https://m.edsoo.ru/a012476d
ypaBHEHUI
97 [ToBTOpeHnue, 06001ICHME, 1 bu6moreka [JOK
cUCTeMaTH3anus 3HaHui. OYHKITUU https://m.edsoo.ru/d620c191
98 [ToBTOpenue, 06001ICHME, 1 bubmioreka [IOK
cUCTeMaTH3alus 3HaHui. OYHKITUU https://m.edsoo0.ru/7017196f
bu6mmoreka [JOK
99 Hrorosas KOHTpoIbHAsS paboTa 1 https://m.eds00.ru/513c9889
bu6mmnoreka [JOK
100 Htorosas koHTpoJbHas paboTa 1 https://m.edsoo.ru/2276973
OO0o006111eHM e, CHCTEMATH3aIUs] 3HAHUH
101 3a Kypc anreOpbl ¥ Haval 1 bu6mnoreka [JOK
MareMaThudyeckoro anaiausa 10-11 https://m.edso0.ru/3330f7ef
KJIACCOB
O0o006111eHME, CHCTEMATH3AIUS 3HAHUI
102 3a Kypc ayireOpbl ¥ Havyasl 1 bubmoteka [JOK
MareMaThdeckoro anaamsa 10-11 https://m.edsoo.ru/cead345e
KJIACCOB
OBIIEE KOJIMYECTBO HACOB I10 102
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I[TPOTPAMME




MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBbHON TPOTPAMMBI

10 KJIACC
Kon .
HpoBepsIeMoro IIpoBepsiembie Mpe/AMETHRIE Pe3YILTATHI 0CBOCHNS 0CHOBHOI
DeVABTATA o0pa3oBaTeIbHOM MPOrpaMMbl CpeAHero 061ero 00pazoBanus
1 Uucna v BEIYMCIEHUS
11 OnepupoBarh MOHATUSMHU: PAIMOHAILHOE U JEHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAs M JIECSITUYHASI IPOOb, TPOLICHTHI
19 BB\I’HOJIHSITB apuMeTHUECKUE OINEpalud C  PAIOHATIBHBIMU |
NEHCTBUTEIHLHBIMU YA CIIAMH
13 BemonmHATe  TpUOMIKEHHBIE — BBIYHCICHUS,  HCIOJIB3YS npaBua
OKPYTJICHHMSI, IeNaTh TPUKUJIKY U OLIEHKY Pe3yIbTaTa BBIUUCICHHI
OnepupoBaTh NOHITUSIMU: CTENEHb C IIEJIBIM [OKa3aTeJeM, CTaHAapTHas
14 dopma 3anucu JEeHCTBUTENBHOTO YKCla, KOPEHb HATYPaJIbHOW CTENEHU;
UCTIOJIb30BATh MOIXOAAIIYI0 (OpPMY 3alUCH EHCTBUTENBHBIX YUCEN IS
pemeHus MPAaKTUIECKUX 3a/1a4 M MPEJICTABICHHS JAaHHBIX
OnepupoBath MOHATUSMHU: CHHYC, KOCHHYC W TaHT€HC MPOH3BOJBHOTO
1.5 yIiia; HCIOJb30BaTh 3allMCh IPOM3BOJIBHOTO yIJla Yepe3 oOpaTHBIC
TPUTOHOMETPUICCKHE (DYHKIHH
2 YpaBHEHUsI U HEPABEHCTBA
OnepupoBarh MOHITHSIMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOe,
2.1 panroHaIbHOE, UppaIMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE YpaBHEHUE
29 BoemmonmHATe TpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUU U
pemaTh TPUTOHOMETPUIECKHE YPABHCHHUS
BeimosHATh mpeoOpa3oBaHus METbIX, PAIIMOHATBHBIX U UPPAIIHOHATEHBIX
2.3 BBIDQXKCHUW W peliaTh OCHOBHBIC THIBI IIEJBIX, PAlMOHAIBHBIX H
WppaIOHAIbHBIX YPABHEHUH 1 HEPABEHCTB
24 [TpuMeHATH ypaBHEHHS M HEPAaBEHCTBA ISl PELIECHUS MAaTEeMaTHUYECKUX
3a]a4 ¥ 3a7a4 U3 Pa3IMYHbIX o0sacTeil HAyKH U peabHON KU3HU
MogenupoBath peanbHblE CHUTYalldd Ha S3bIKE aireOpbl, COCTAaBIIATH
2.5 BBIpAXKCHHUS, YpaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3a7a4, UCCIEN0BATh
MOCTPOEHHBIE MOJIEH C UCTIOJIBb30BAHUEM ammapaTa aareopbl
3 @OyHKIKU U rpaduKu
OnepupoBarh NOHATUAMU: (YHKUUSA, CIOCOObI 3akaHus (YyHKIUH,
3.1 o0lacTh ONpeneNeHns W MHOXKECTBO 3HadeHMW (QyHKuMH, Trpaduk
byHKIMH, B3aUMHO 00paTHBIE (DYHKIIHH
39 OnepupoBarth TOHSTHUAMU: YETHOCTh M HEYETHOCTh (DYHKIWHU, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOITOCTOSIHCTBA
3.3 Hcnonp3oBath rpaduku GYHKIUN A7 peHICHHs YpaBHEHHIMA
34 Crpouts ® 4uTaTh TrpaduKH JUHEHWHONW (QYHKIMH, KBaJPaTHUYHOM
(GyHKIMH, cCTeIeHHON (YHKIIMH C IETBIM MOKa3aTeNeM
35 Hcnonp3oBath rpaduknd (QyHKOMHA 1 MCCIENOBAaHHUS MPOIECCOB H

3aBUCUMOCTEH MpH pEIIeHUH 3aJa4 U3 JAPYTUX Y4eOHBIX NPEAMETOB U




pearbHOM  KU3HHU, BBIpaXKaTh (OPMYyJaMU  3aBUCUMOCTH  MEXIY
BEIMYMHAMU

4 Hauana MatemaTu4yeckoro aHaausa
41 OnepupoBaTh MOHSATUSMHU: IOCIENOBATEIBHOCTh, apupMeTHUecKas H
reoMeTpruyecKasi Iporpeccuu
OnepupoBarh MOHATUSMU: OECKOHEYHO YOBIBaIOINAs TeOMETpHYecKas
4.2 mporpeccusi, CcymMma OECKOHEYHO  yOBIBAIOMIeH T'€OMETPUUYECKOM
MIPOrpecCcrun
4.3 3ajaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIOCOOAMU
44 Hcnonb3oBaTh CBOMCTBA MOCHEAOBATENBHOCTEN W MPOTPECCHN  IJIsS
pelIeHusl peasibHbIX 3a7a4 MPUKJIIAHOTO XapaKTepa
5 MHoOXecTBa M JIOTHKa
5.1 OnepupoBaTh MOHATUSIMH: MHOXKECTBO, OTIEPALIMK HAJl MHOXKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JJjs ONUCaHU
5.2 peaNbHBIX MPOIECCOB M SBJICHUM, MpPU pEHICHWH 3a7a4 M3 JAPYTHUX
y4eOHbIX IPEAMETOB
53 OnepupoBarh  NOHATUSAMHU:  ONpEIEIEHUE, TeOopeMa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Koa .
P — IIposepsiemblie NpeMeTHbIE Pe3y.IbTAThI OCBOCHHsT 0CHOBHOI
- o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
1 Uucna v BEIYUCIICHUS
OnepupoBaTh MOHATUSIMH: HATypaJibHOE, I[€10€ YHUCIIO0; HCIO0JIb30BaTh
11 NpPU3HAKK JCIMMOCTH LENbIX YHUCEN, pa3ioKeHHEe YHucia Ha MpOCThie
MHOXHUTEIH JUIsl pelIeHus 3a1a4
1.2 OrnepupoBaTh MOHATHEM: CTENIEHb C PAIMOHAIBHBIM MTOKa3aTelIeM
13 OnepupoBarh  TOHATHAMH:  JIorapudM  dYmcla, JECATUYHBIE U
HaTypaJbHbIE JTOTapu(MBbI
2 YpaBHEHUs U HEPABEHCTBA
[IpumensaTs cBOWCTBa CTEMEHW sl TMpPeoOpa3OBaHHS BBIPAKEHHI,
2.1 ONEPUPOBATh TMOHATUSMH: IOKA3aTEIbHOE YPABHEHHE W HEPABEHCTBO;
penaTh OCHOBHBIE THIIBI 10KA3aTENbHBIX YPABHEHUHM U HEPABEHCTB
BrimonusaTe mpeoOpa3zoBaHusl BBIPAXKEHUH, COAEpPKAIIUX JOTapu(pMBIL;
2.2 OTIepUPOBATh MOHATUSMU: JIOTAPU PMUUECKOE YPAaBHEHHUE I HEPABEHCTBO;
penaTh OCHOBHBIE THIIBI JIOTapr ()MUUYECKHX YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTe pemenus mpoCcTeHImMX TPUTOHOMETPUUECKIX HEPABCHCTB
OnepupoBarh NOHATHUSMU: CHUCTEMa JIMHEWHBIX YpaBHEHHM u €€
24 pEIIeHNEe; MCIO0JIb30BaTh CHCTEMY JIMHEHHBIX YpPaBHEHUW ISl PEUICHUS
MPAKTUYECKUX 3a/1a4
25 Haxomute  pemienus IIpOCTGfIH.IHX CUCTEM U  COBOKYIIHOCTEH
paIrMOHABHBIX YPAaBHEHUI U HEPABECHCTB
MonenupoBaTh pealibHbIE CHTYallMM Ha SI3bIKE aireOpbl, COCTaBISTh
2.6 BBIP2)KEHUSI, YPAaBHEHHUSI, HEPABEHCTBA U CHUCTEMBI 110 YCIOBHUIO 3a/1ayH,

HCCJICAOBATE TOCTPOCHHBIC MOJACIM C HCIOJbB30BAHHMEM amIapara




anreOpsl

OyHKUKHU U rpaduKu

3.1

OmnepupoBaTh MOHATHAMU: HEpHOAMYECKAs (DYHKIUSA, MTPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMHU, TOYKU SKCTpeMyMa (YHKIUH, HauOojbliee U
HauMEHblIee 3HaYeHUs] (PYHKLIUU Ha MPOMEXYTKE; UCIOIb30BaTh UX JJIS
uccie0BaHusl QyHKIMH, 3aJaHHON IrpaduKkoM

3.2

OmnepupoBaTh MOHATHAMHU: I'paUKH MTOKA3aTENBHOM, JorapumMuieckoit u
TPUTOHOMETpUYECKUX (YHKIMI; H300pakaTb HMX Ha KOOPAMHATHOM
IJIOCKOCTH Y MCIOJIb30BATh Il PEUICHUS] YPABHEHU M HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAWHATHOM TIJIOCKOCTHM TpaduKd JIMHEWHBIX
YpPaBHEHMII M HCIOJb30BAaTh HMX JJI PEIICHUS CHUCTEMbl JIMHEHHBIX
YpaBHEHUM

3.4

Wcnonp3zoBath rpapuku (yHKIMH [Js1 HMCCIENOBAaHUS IPOLIECCOB U
3aBUCUMOCTEN U3 IPYruX y4eOHbIX JUCLMILINH

Hauama MmaTeMaTHdecKkoro aHajan3a

4.1

OmnepupoBaTh MOHATUAMHU: HEHNpepbIBHAsA (DYHKIUSA, HPOM3BOJHAS
(GYHKIMM; MCIOJIB30BaTh TIE€OMETPUYECKMH M (HU3UUECKUHl CMBICIT
IIPOM3BOJHOM JJIsl pEeIICHUs 3a/1a4

4.2

Haxomuth mpou3BOAHBIE  DIIEMEHTApHBIX  (YHKIUH, BBIYUCIATH
POM3BOAHBIE CYMMBI, TPOU3BEICHUS, YaCTHOTO (PyHKIUI

4.3

Hcnonb3oBaTh MPOM3BOAHYI U HUCCIENOBaHHS  (QYHKIMH Ha
MOHOTOHHOCTb M KCTPEMYMbI, IPUMEHSTh PE3yJIbTaThl UCCIICIOBAHUS K
MOCTPOCHUIO TPaPUKOB

4.4

Hcnomp30Bath MPOU3BOAHYIO JJIA HAXOXKJACHUA HAUTYy4YIICrO pCUICHUA B
IIPUKIIAJHBIX, B TOM YU CJIIC COIMMAJIbHO-OKOHOMHUWYCCKHX, 3aJa4ax

4.5

OnepupoBarh MOHATHUSAMH: IepBOOOpa3Has M MHTErpaj; MOHUMAaTh
reoMeTpuYecKuil M PU3NUECKUil CMBICII HHTErpasa

4.6

Haxomute mepBooOpa3Hbie dIEMEHTApPHBIX (DYHKIUH, BBIYUCIATH
uHTerpai mo Gopmyne Herotona — Jleitoauia

4.7

Pematsn NpUKIIAAHBIC 3a1a4, B TOM YHUCIIC COLUAIIBHO-3KOHOMUYCCKOT O
)41 (bl/ISI/ILIeCKOFO XapakKTepa, CpeACTBAMU MATCMATHYCCKOI'O aHaJIn3a




ITPOBEPAEMBIE 9JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Koxa
1 Yucna v BEIYMCIEHUS
Panronansuble  uyncia. OOBIKHOBEHHBIE U JIECATHYHBIE JpOOH, IIPOLIEHTHI,
OeCKOHEUHblE  Mepuoaudeckue  Apodu.  Apudmerndyeckue  omepauuud  C
11 palMoOHaIbHBIMU YHCJIaMU, ITPEOOpa30BaHUs UYUCIIOBBIX BblpaxkeHUH. [Ipumenenue
npoOell W MPOLEHTOB Ui pEelIeHUs MPUKIAJHBIX 3a7ad W3 pa3IU4HbIX OTpacieit
3HaHUU U peabHOM KU3HU
JelictBuTenbHble  yuchaa.  PanMoOHambHBIE W MPpPaUMOHAJbHBIE  YHCIA.
1.2 ApudmeTtnueckue omepauud C JEHCTBUTENbHBIMH uuciaamu. [IpubnmxEHHbIE
BBIYMCIICHNUS, TPaBUJIa OKPYTJIEHMs], IPUKHJIKA U OLIEHKA pe3yJibTaTa BBIYMCIECHUN
Crenenp c nenbiM nokazarteneM. CranpgaptHas ¢opma 3amucu AeHCTBUTEIBHOTO
1.3 yycna. Mcrnonb3oBaHue MOaXosmiei GopMbl 3aMUCH TEWCTBUTEIbHBIX YUCEN IS
pelIeHMs MPaKTUYECKUX 3a7a4 U MPEJCTaBICHUS JaHHBIX
14 ApudmeTrueckuit KOpEHE HaTypaibHOH creneHu. JleficTBus ¢ apudMeTHn4ecKUMU
KOPHSIMU HaTypaJIbHOM CTENEeHU
15 CuHyc, KOCHMHYC M TaHI€HC YMCIIOBOIO aprymeHra. ApKCHHYC, apKKOCHUHYC,
apKTAaHI'€HC Y CIOBOI0 apryMeHTa
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 ToxaecTBa U TOXIECTBEHHBIE MPE0Opa30BaHUS
29 [IpeobpazoBanue TPUTOHOMETPUY ECKUX BBIPAKCHU. OcHOBHBIE
TPUTOHOMETpUYecKre GOpPMYJIbI
23 VYpaBHeHHe, KOpPeHb YypaBHEHHsA. HepaBeHCTBO, pelleHHEe HepaBeHCTBA. Merton
HMHTEPBAJIOB
2.4 Pemienue nenbix U 1poOHO-pallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
2.5 Perienne uppanuoHaabHBIX YpPaBHEHHH U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpUYECKUX ypaBHEHUI
27 [IpumeHeHue ypaBHEHUI U HEPABEHCTB K PEIIEHUI0 MaTEMAaTUUYECKUX 3a/1ay U 3a/1a4
13 Pa3JIMYHBIX 00J1acTel HAYKU U peabHON KU3HU
3 @OyHKIMHU U TpaduKu
31 Oynkuus, cnocoObl 3amaHus ¢yHkuuu. ['padux ¢GyHkuuu. B3aummuHo oOpatHbIe
byHKIIUN
39 OOGnacTh ompeneneHuss U MHOXECTBO 3HaueHMW ¢yHkuuu. Hymu Qynkuumn.
ITpoMeXyTKH 3HAaKONOCTOSTHCTBA. YETHBIC M HEUETHBIC PYHKITUN
33 CrenenHast ¢yHKUMS C HaTypajbHBIM U LEJIbIM IOKa3zareneM. EE cBoiictBa u
rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-0l CTENEHU
34 Tpuronomerpudeckas OKpYy>XKHOCTb, ONpeAe/ieHue TPUTOHOMETPUUECKUX (YHKIIMMA
YHCIIOBOTO apryMeHTa
4 Hayayia MmaTeMaTudeckoro aHanmusa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMs MOcCJeqoBaTelbHOCTEH. MOHOTOHHBIE
110CJIE10BATENbHOCTH
4.2 Apudmetnueckass M reoMeTpuueckas mporpeccuu. beckoHeyHo yObIBaromias




reomeTrpudeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOILEH TeoMeTpHuYecKOou
nporpeccur. dopmyna CIOXHBIX NpOLEHTOB. Mcnonb3oBaHMe NpOrpeccuu st
pelIeHts pealibHbIX 3a/1a4 MPUKJIAJHOrO Xapakrepa

5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepanuu HaJx MHOXecTBaMu. Jlmarpammel Oitepa — Benna.
5.1 [IpumeHeHue TEOPETUKO-MHOXKECTBEHHOI'0 ammaparta JUisl ONHMCaHUs peajJbHBIX
MIPOIIECCOB U SIBJICHUM, IPU PEIICHUHU 3a]a4 U3 JPYTUX y4eOHBIX IPEIMETOB
5.2 Omnpenenenue, TeopemMa, CJIEICTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHUSI
1 Yucna v BEIYMCIEHUS
1.1 HatypanbHble u nensle yncna. [Ipu3Haku 1e1MMOCTH LEIbIX YHCel
1.2 CreneHs ¢ palMoHaJIbHBIM NOKa3aTesieM. CBOMCTBA CTENEHU
1.3 Jlorapu¢dwm uncna. JleciTuuHbIe U HATypaJbHbIE JIOTapU(PMBbI
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 ITpeobpa3zoBaHue BRIpAXKCHHI, COAEPIKAIINX JIOTapru(OMBbI
29 [IpeoOpazoBanue BeIpaKeHUH, COAEPKALIUX CTEINEHU C PalliOHAIbHBIM
noKa3aTelleM
2.3 [Tpumepsl TPUTOHOMETPUUECKHX HEPABCHCTB
24 [Toka3zarenbHble ypaBHEHHs U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HepaBEHCTBA
26 Cucremsl nnHveﬁHHx ypaBHej{Hﬁ. Penrenne mnpuknagHbBIX 3ajad C MOMOIIBIO
CHCTEMBI JIMHEIHBIX YpaBHEHUN
2.7 CucreMbl M1 COBOKYITHOCTHU PalliOHAJIbHBIX YPAaBHEHUH 1 HEPABEHCTB
28 [TpumeHeHue ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/1a
W 3a71a4 U3 Pa3IMYHBIX 00J1acTell HAyKU U peaJbHON )KU3HU
3 OyHKIUU U TpadUKU
@Oynkuusa. Ilepuonnueckue ¢yHkuuu. IIpoMexyTkM MOHOTOHHOCTH (DYHKIIHH.
3.1 MaxkcumyMmbl U MHUHMMYMBl ¢QyHKiuu. Haubosbinee m HauMeHblee 3HaUYEHUE
(GYHKIIMH HA IPOMEXYTKE
3.2 Tpuronomerpudeckue QyHKLUUHU, UX CBOICTBA U Irpaduku
3.3 [TokazarenbHas u JorapudmMudeckas GyHKIUU, UX CBOMCTBA U rpaduku
3.4 Vcnonp3zoBanue rpagukoB GYHKUMH sl peLICHNs YPaBHEHUN U JIMHEHHBIX CUCTEM
Hcnonbs3zoBanue rpa¢ukoB  (QyHKUMH JUIsL  HMCCIEAOBAaHUS  IPOLECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HMKAIOT NPU PEUICHUM 3a7a4 M3 JAPYruX Y4eOHbIX
IIPEAMETOB U PeaJbHON JKU3HU
4 Hayayia MmaTemMaTuyeckoro aHajausa
4.1 HenpepsiBHble QyHKIMH. MeTO MHTEPBAJIOB Il pEIICHHs HEPAaBEHCTB
4.2 ITponsBoanas pynkuuu. I'eomeTpuueckuii u Gpu3nyeckuil CMbICI POU3BOIHOM
43 [Tpon3BoaHble dMEeMEHTAPHBIX (QyHKIHA. DOpMyIBl HAXOXKICHHS IPOU3BOIHOM
CYMMBI, TPOU3BEJIEHUS U YacTHOr0 (pyHKIMH
44 IIpumeHeHne mNpoU3BOJHOM K HCCIENOBaHUIO (DYHKIMH HAa MOHOTOHHOCTb M
9KCTpeMyMbl. Haxoxenne HanOoJbIIero ¥ HauMEHbIIEro 3HadeHus: GyHKIHUU Ha




OTpe3Ke

[Ipumenenne npou3BOJHON AJIsl HAXOXKAECHUS HAWIYYIIErO PEIICHNs] B IPUKIIAIHBIX

4.5 3ajauax, Ui OMpENeNIeHUsT CKOPOCTH Ipolecca, 3aJaHHOro (QOopMysIod WM
rpadukom

4.6 ITepBooOpa3znas. Tabauia mepBooOpa3HBIX

47 WuTerpai, ero reoMmeTpudeckuil 1 GU3NYECKUil cMBICI. Beruncienue nHTerpaia mo

dopmyne HetoTona — Jleitbauia




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBGOBAHUA K PE3YJIBTATAM
OCBOEHMSA OCHOBHOM OBPA30BATEJBHOM TPOTPAMMBI CPEJHETO
OBIIET'O OBPA30OBAHUA

Kon
NpoBepPsieMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHS
OCHOBHOI 00pa3oBaTe/IbHOI NPOTrPaMMBbI CpeIHero 001ero
oOpazoBaHmusi

Bnamenue MeromaMu JIOKa3aTelIbCTB, QJTOPUTMAMH pEIICHUS 3a/ady;
yMeHHE (OPMYJIMPOBATh W ONEPUPOBATH MMOHITHIMH: ONpPEICICHUE,
aKCcHoOMa, Teopema, CJIEICTBHE, CBOWCTBO, IMPH3HAK, 0KA3aTelbCTBO,
pPaBHOCHJIbHBIE (DOPMYITHPOBKH; IPUMEHSTh UX; YMEHHE POPMYIHPOBATH
0o0paTHOE W MPOTUBOMOJIOKHOE YTBEPKIECHUE, MPUBOAUTH MPUMEPHI H
KOHTPIPUMEPBI, UCIOIH30BaTh METOJl MATEeMATHYECKOH WHIYKIIHNH;
NPOBOJMTH  JOKA3aTelbHBIC PACCY)KACHUS TMpU PEIHICHUH 3ajad,
OLICHMBATh  JIOTMYECKYI IPAaBWILHOCTh  PACCYXKICHHH; yMEHHE
OIEPUPOBATh MOHSATHUSIMH: MHOXXECTBO, IMOJMHOXECTBO, OIEpAaIlMH HaJ|
MHOXKECTBAMHU; YMEHHUE HCIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIM
ammapar JJIsl OMMCAHUS PEabHBIX MPOIECCOB U SBICHUH U TIPU PEIICHIU
3ala4, B TOM 4YHCIE W3 JPYrUX YYCOHBIX NPEIMETOB; YMEHHE
OIEPUPOBATh MOHATHIAMU: Tpad, CBSI3HBIN Tpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH, yMEHHE 3aJaBaTh M ONUCHIBaTh TIpadbl Pa3IHUYHBIMH
croco0aMu; UCII0Ib30BaTh I'Padbl P PEIICHUH 3a]1a4

YMeHue ornepupoBaTh MOHATUSMHU: HATypallbHOE YHUCJIO, ILEJIOE YHUCIIO,
CTENEHb C IEJIBIM ITOKa3aTesieM, KOPeHb HAaTypaJIbHOW CTEIEHH, CTCIICHb
C palMoOHaJbHBIM  I[IOKa3zaTejeM, CTeNeHb C  JeHCTBUTEIbHBIM
nmokasarenieM, Jorapudm UWcla, CHHYC, KOCHHYC H  TaHTEHC
MPOU3BOJILHOTO YHCIIA, OCTATOK MO MOMAYJI0, paldOHAIBHOE YHCIIO,
UppalMoHaIbHOEC  YHCIIO, MHOXXECTBA  HATypaJbHBIX, LENBIX,
pallMOHANIBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCHOJIb30BaTh
NpPU3HAKK JEIMMOCTH, HAMMEHBIINN OOIIMIA AeIUTeNh U HauMEHbIlee
oOmree kpaTHoe, anroput™ EBKimaa mpu perieHuu 3ajad; 3HAKOMCTBO C
pa3sIUYHBIMA ~ TTO3MIIMOHHBIMH  CHCTEMaMH  CYHCJICHUS, yMEHHUE
BBITIOJIHATh BBIUMCIICHUE 3HAYEHUW M MPeoOpa3OBaHMsS BBIPAKEHHH CO
cTemeHsMU U Jyiorapudmamu, mpeoOpa3oBaHHs JAPOOHO-PAMOHAIBHBIX
BBIPOKEHUN; yMEHUE ONEpUPOBATHh IMOHSATUAMU: MOCIEIOBATEIHLHOCTD,
apudmeTniecKas nporpeccus, reoMeTpruyecKas nporpeccusi,
OCCKOHEYHO yObIBaromasi TeOMETpUYEecKas TMPOTPeccus; yMEHHe
3a/1aBaTh MOCIIEI0BATEIBHOCTH, B TOM YHCJIC C IIOMOIIBI0 PEKYPPEHTHBIX
dbopMyn; yMEHHE OIepUpPOBaATh TMOHATHUSAMU: KOMIUICKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUICKCHBIE YHCIIa, MOAYJIb M apr'yMEHT KOMIUIEKCHOTO
yucia, ¢opMa 3amuMCHd  KOMIUIEKCHBIX 4ucen (TeoMeTphyeckas,
TPUTOHOMETpUYECKasT ©  ajreOpanyeckasl); yYMEThb IMPOU3BOJIUTH
apupMeTHIECKUe IEHCTBUS C KOMIUIEKCHBIMU YHCJIaMH; TPHUBOIUTH
MpUMEphl  UCIOJB30BAHUS  KOMIUIGKCHBIX  YHCEN;  OMEpUpPOBAThH
MOHATUAMH: MaTpuna 2xX2 u  3X3, omnpegenuTeIb MaTpUIIHI,
reOMETPUYECKHIN CMBICI ONPENCIIUTEIIS

YMeHue ornepupoBaTh MOHITHSIMM: pallMOHAIbHBIE, HppallOHaIbHbIE,
NIOKa3aTelbHbIe, CTENEHHbIE, JIorapu(MHUEecKue, TPUTOHOMETPHUECKH e
YpaBHEHUS M HEpPaBEHCTBA, WX CHCTEMbI; YMEHHE OIEpUPOBAThH
NOHATUSIMU: TOXJIECTBO, TOXAECTBEHHOE IpPeoOpa3oBaHuE, YpaBHEHUE,




HCPABCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PABHOCHUJIbBHOCTH
ypaBHEHUU, HEpPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMUS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIUYHBIX MPUEMOB; PEUIATH
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C I[apaMETPOM; MPUMEHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTEMBI IOJId PCHICHUA MATCMATUYCCKHUX
3a/1a4 U 3aJ1a4 U3 pa3IMyHbIX o01acTell HAyKH U peaibHOM XKU3HU

YMeHue onepupoBaTh MOHATHAMHU: (YHKIMS, 4YETHOCTH (YHKLHUH,
NEPUOUYHOCTh (PYHKIIMM, OTpPaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKLHH, HauOoJbIllee U HaUMEHbIIee 3HaUYEeHUs
byHKIMM Ha TPOMEXKYTKE, HempepbIBHAs (PYHKIMS, aCUMITOTH Tpaduka
¢GyHKIIMM, TIepBas U BTOpasi MPOU3BOAHAS (DYHKIMH, TEOMETPHUCCKUI |
(GU3MUECKUIl CMBICT TPOU3BONHOM, IepBOOOpa3Hast, ONpPEAEIEHHBIH
UHTErpaJl; yMEHHE HAaXOAWTh ACHMIITOTHI rpaduka (yHKIUH; YMEHHE
BBIUUCIIATh  NPOU3BOJAHBIE CYMMBI, IPOU3BEACHHUS, YAaCTHOIO U
KOMITO3UIMM (DYHKIMM, HAXOAUTh ypaBHEHUE KacaTeIbHOH K I'paduky
(GYHKIMM;, YMEHME HaXOAWUTh IPOM3BOJHBIE 3JIEMEHTApHbIX (YHKIMH;
YMEHHME MHCIOJIb30BaTh IPOM3BOAHYIO I HCCIENOBaHUS (DYyHKIUH,
HaXOJWUThb HauOOJbLIME M HAaUMEHbIIME 3HAauyeHUs (PyHKUIUH; CTPOUTH
rpaduky MHOTOYJIEHOB C MCIOJIb30BAaHHUEM allllapaTa MaTeMaTHYeCcKOro
aHalu3a; MPUMEHATh MPOM3BOAHYIO Ul HAXOXKICHUS HaWIydllero
pelleHnss B NPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H
bu3nUecKuX 3a7a4ax; HaXOAUTh IJIOIMATU U 00BEMBI (GUTYP C MTOMOIIBIO
UHTErpaja; MpUBOJUTH MPUMEPbl MAaTEMaTHUYECKOIO MOJACIUPOBAHUS C
NOMOIIBIO U hdepeHInaIbHBIX YpaBHEHHH

YMeHue onepupoBaTh MOHATUAMH: Tpaduk (QyHKIMM, oOpaTHas
¢byHkuus, koMmro3unus (GyHKUMN, JUHEWHas (QYHKUMS, KBaJpaTHYHAs
byHKLHS, panuoHaIbHAS byHKIHS, CTENEeHHas byHKIMA,
TpUrOHOMETpUYeckue (yHKIUU, OOpaTHbIEe TPUTOHOMETPUYECKHUE
GyHKIMM, TOKa3zaTenpHas W Jorapupmuyueckas (QyHKIUHM;, yMEHHE
CTPOUTH I'paUKH H3Y4YEHHBIX (YHKIUH, BBIIOJHATH MPEOOpa3OBAHUS
rpaduKoB (QYHKIUH, HCIIOIB30BAaTh rPa(UKU I U3YUIEHUS TPOLIECCOB U
3aBHCHMOCTEH, MPHU PEUICHUH 3a7ad U3 JAPYTrUX y4eOHBIX MPEIMETOB U
3ajlay U3 peajbHOM *KHU3HH; BbIpakaTh (OpPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; MCHOJb30BAaTh CBOHCTBA M rpaduku GYHKUUH A58
pelIeHns ypaBHEHUH, HEPAaBEHCTB U 3334 C mapaMeTpamu; H300paxkaTh
Ha KOOpPAWHATHOW IUIOCKOCTH MHOXECTBA PEIICHUM ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue peniate TEKCTOBBIE 3aJadyM Pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JI0JIM U 4acTu, Ha JIBUKEHUE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJOTH, 3a7a4i U3 00JaCTH YIPABJICHUS JIMYHBIMU U CEMEUHbIMU
¢uHaHCaMM); COCTaBJATh BBIPAXKEHUS, YpAaBHEHUS, HEPAaBEHCTBA U MX
CHUCTEMBI I10 YCIOBMIO 3aJaydd, UCCIENOBATH IIOJy4YEHHOE DPEIICHHE U
OLIEHMBATh MPABIONONO0HOCTh PE3YJbTAaTOB; YMEHHUE MOJEINPOBATh
peallbHbIE CHUTyallud Ha S3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHMS, HEPABEHCTBA M HX CHCTEMBI 110 YCIOBHIO 3aJa4H,
UCCIIEI0BAaTh IOCTPOCHHBIE MOJEIM C MCIIOJIb30BAHMEM arapara
anreOppl, UHTEPIPETUPOBATH MOJIYYEHHBINH pe3yNbTaT

YMenue OIICpupoBaTh MOHATUAMU: CPECAHECC apI/Iq)MCTI/IqCCKOC, MCauaHa,
HauOOoJIbIIIEe n HAaUMMCHBIICC 3HA4YCHMUAI, pa3smax, JUCIICPCHU,
CTAHAAPTHOC OTKJIOHCHHUC YMCJIOBOI'O Ha60pa; YMCHHUC H3BJICKATh,




UHTEPIPETUPOBATh HH(OpMAINIO, HPEACTaBICHHYI0 B Tabiuuax, Ha
auarpaMmmax, rpadukax, OTpaskarollyro CBOWCTBA peasIbHBIX NPOLECCOB U
SIBJICHUH; PEACTABIATh MH(MOPMALIMIO C TOMOIIBIO TaOJUI] U JHArPaMM;
UCCIIeIOBATh CTATUCTUYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHUEM
rpa@uyecKkux METOJO0B U  OJEKTPOHHBIX CpEACTB; TIpaduyecku
UCCIIEZIOBaTh COBMECTHBIE HAONIOJIEHUS C TOMOLIbIO JAHarpamMmm
paccenBaHMs U JMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUAMM: CIy4alHBIM ONBIT W ClIy4alHOE
COOBITHE, BEpPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BaHHEM TpapUuecKuX METONOB; MPUMEHSTh
(GOpMyINBI CIIOXKEHHS W YMHOXXEHHS BEPOSTHOCTEH, (OpMYIy IOIHOMH
BEPOSITHOCTH, (popmyiy bepHyum, KoMOuHATOpHBIE (PAKTHI U (OPMYIIHL;
OLIEHUBAThb BEPOATHOCTH pEAIbHBIX COOBITUH; yMEHHME OIEpUpOBaTh
NOHATUSAMU: ClIy4aliHas BEJIMYMHA, pACIpPEIEICHUE BEPOSTHOCTEH,
MaTEMaTUYECKOE OXHUJAHHUE, NUCIEPCHs U CTAHIAPTHOE OTKJIOHEHHE
ciyyailHOM BeNMWYMHBI, (QYHKIUM pacOpefenceHuss M IUIOTHOCTH
PaBHOMEPHOIO, ITOKa3aTE€IbHOIO M HOPMAJBHOIO PACIpENCICHUM;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YyYECHHBIX pACHpPENCICHUN Ul
pelIeHus 3a/Jay; 3HAKOMCTBO C MOHATHSIMM: 3aKOH OOJIBIIMX YHCEll,
METO/lbl BBIOOPOYHBIX MCCIEIOBAHUN; YMEHHME NPUBOJUTH IPUMEPbI
HPOSIBJIEHUS] 3aKOHA OOJBIIMX YMCEN B NPHUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHUE OIEPUPOBATh NOHATHIMU: COUETAaHUE, IIEPECTAHOBKA,
YUCJIO COYETaHWH, 4YMUCIO NepecTaHOBOK; OuHOM HploToHa; ymeHue
IPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCYKAEHUS JJIs PEIICHUS 3a/1a4;
OLICHUBATh BEPOSATHOCTH peanbHBIX COOBITHH; COCTaBJIATh
BEPOSATHOCTHYIO MOJIENIb U HHTEPIPETUPOBATH MOIYYEHHBIM pe3yabTaT

YMmenue omnepupoBaTh MOHATHAMM: TOYKA, MpsMas, ILJIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA yIJa, IUIOCKMH  Yroll,
JBYTPAaHHBIM YroJ, TPEXTPAaHHBIA Yroj, CKPEUMBAIOIIUECS IIPSIMBIE,
NapaJUIEIbHOCTh U MEPHEHAUKYISIPHOCTD MPAMBIX U IJIOCKOCTEH, yroJl
MEXAY HPSAMBIMHM, YrOJI MEXAYy NPAMOH M INIOCKOCTBIO, YrOJ MEXKIY
IJIOCKOCTSIMM, PACCTOSTHUE OT TOYKH /10 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPAMBIMH, PACCTOSHUE MEXKIY IIJIOCKOCTAMU; YMEHUE UCIIOJIB30BATh IIPU
pelIeHUH 3a7a4y U3y4deHHble (DAKThl U TEOPEMbl MJIAHUMETPHH; YMEHUE
OLIEHMBAThb pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpa; CTPOUTH
MaTEMaTUYECKUE MOJEIH C IIOMOIIBIO TI'€OMETPHUYECKMX IOHATUH U
BEJIMYMH, PEIIATh CBA3aHHBIC C HUMU IIPAKTUYECKHE 3a1a9H
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YMeHue onepupoBaTh MOHSATUSMH: IUIOMIAAb (QUTYpBI, 00bEM (GHUTYpHI,
MHOT'OI'paHHHUK, HpaBI/IJIBHBIfI MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,
KyO, mapajuleNienuIe]), Npu3Ma, Mupamuaa, QGUrypa u IOBEPXHOCTH
BpalleHus, MUIUHAP, KOHYC, map, chepa, miomans chepsl, MIOMAIb
MOBEPXHOCTH MHUPAMHbI, NPU3MbI, KOHYyCa, HHJIMHApPA, 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TTApaJUIEICIuUIea, MUpaMUuIbl, MPU3MBbI, LUWJIHUHAPA,
KOHYycCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHUS KOHYCa M LUJIMHJIpA,
napajuieibHble OCH WJIM OCHOBAaHHWIO, CEUYCHHE IMIapa, IJIOCKOCTb,
Kacaromasicst chepsl, IMIMHApPA, KOHYCa;, YMEHHE CTPOHTHh CEYCHHUE
MHOTI'OI'paHHHKA, U300pa’kaTh MHOTOTPaHHUKH, (PUTYPBI U TOBEPXHOCTH
BpalcHusd, UX CCUCHUA, B TOM YHCJIC C TIOMOIIBIO 3JICKTPOHHBIX CPCACTB,
YMEHHME NIPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (PUTYpP, CAMOCTOSITEIBHO
GopMynupoBaTh ONpEAeNICHNs U3ydaeMbIX (pUryp, BBIIBUTATh THUIIOTE3BI




O CBOWCTBax W MPH3HAKAX I€OMETPHUYECKUX (PUTYp, 00OCHOBHIBATH HIIU
OMpOBEPrarh HX; YMEHHE IPOBOIUTH Kiaccudukanuw ¢uryp mo
pa3IUYHBIM TPU3HAKAM, BBIIOJHITH HEOOXOAMMBIC [OTOJHUTEIILHBIC
HOCTPOCHUS
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YMeHue omnepupoBaTh TOHATUSMHU: JBIWKEHHE B IPOCTPAHCTBE,
napasuieTbHbIA MepeHOC, CAMMETPHUSI Ha TMJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MMOA00MS, MOAOOHBIE (UTYpBI;, yMEHHE
pacrio3HaBaTh paBHbBIE W MOAOOHBIC (PUTYPHI, B TOM 4YHCJE B IPUPOJE,
UCKYCCTBE, ApXHTEKType; HCIOIb30BATh T'€OMETPHYECKUE OTHOIICHHS
NPy pEIICHUH 3a]a4; HaXOIUTh T'€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroJ, IUIomaab, O0BbEM) MpU pEHIeHHH 3a7ad W3 JPYrUX Y4eOHBIX
PEAMETOB U U3 PEabHOW KU3HU; YMEHHUE BBIUYUCISITH T€OMETPUICCKH
BEIIMYUHBI (IJIMHA, YTOJ, IUIOIMATh, OOBEM, IUIOIMIAIL MOBEPXHOCTH),
UCMOJb3Ysl U3Y4YeHHbIE (OPMYJIBI M METOIbl, B TOM 4YHCIE: IUIOLIAAb
MOBEPXHOCTH NMUPAMUbI, IPU3MBI, KOHYCa, HWIMHAPA, TIOMAab chepsl;
00bEéM KyOa, MpSMOYroJbHOIO Mapajuiesienunena, MUPaMUIbl, MTPU3MBI,
IUIMHIpPA, KOHYyCa, IIapa; yMEHHE HaXOAWTh OTHOIICHHE OOBEMOB
10J00HBIX puryp
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YMeHue onepupoBaTh MOHATUAMU: NIPSIMOYTOJIbHAs CUCTEMa KOOPAUHAT,
BEKTOP, KOOPJIWHATHl TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
IPOM3BEJCHHE BEKTOpa Ha YHUCJIO, Pa3JIOKEHUE BEKTOpa Mo Oasucy,
CKaJsIPHOE TPOU3BENECHHE, BEKTOPHOE MPOU3BEICHHE, YrOl MEXKIY
BEKTOpaMU; YMEHUE UCIIOJb30BATh BEKTOPHBIM M KOOPAMHATHBIA METOJ
JUI  pelIeHHus TEeOMEeTPUYEeCKHX 3a7ad M 3aJad JpYrux ydeOHBIX
MIPEIMETOB
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YMmeHue BbIOMpaTh MOAXOASAIIMN METOA [ pelIeHus 3ajayu;
[IOHMMaHUE 3HAYMMOCTH MATEMATHKA B H3YYCHUU IPUPOAHBIX H
OOILECTBEHHBIX IPOLIECCOB W  SIBJICHWH; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTUKU B HCKYCCTBE, YMEHUE IMPUBOAMTH
IIpUMEpPbl  MAaTEMATHYECKUX OTKPBITUA POCCUHCKOM U  MHUPOBOU
MaTeMaTU4YECKOU HAYKU




INEPEYEHDb 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMbIX HA EI'D ITIO
MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Ko
1 Uucna v BEIYMCIEHUS
1.1 HatypanbHble u nensle yncaa. [Ipu3Haku J1eIMMOCTH LEJIbIX YUCET
1.2 Panmonanpabie umcia. OOBIKHOBEHHBIC W JIECATHYHBIE JPOOHM, TPOIICHTHI,
OeCKOHEeUHbIE TePHOUIECKHIE TPOOH
1.3 ApudmeTnueckuit KOpEHb HaTypaJbHOU CTEIICHU. HeiictBus c
apu(PMETHICCKUMU KOPHSIMHU HATypaJIbHON CTEIICHH
1.4 Crenenb ¢ 1nenbiM TmokazateneM. CTenmeHb C palMOHAJbHBIM TOKa3aTeJIeM.
CBoiicTBa cTeneHn
1.5 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHIe€HC YMCIOBOr0 apryMeHTa
1.6 Jlorapudwm uncna. JleciTHaHbIC U HATYpaJIbHBIC JTOTapH(PMBbI
1.7 JelictBuTenbHble 4Hcaa. ApudMeTHUecKHe Onepaluu C JAeHCTBUTEIbHBIMU
yucnamu. [IpuGmmkEéHHble BBIYMCICHUS, NpaBUJa OKPYTJEHUs, HPUKHUAKA U
OLIEHKA Pe3yJIbTaTa BEIYUCIIEHUH
1.8 ITpeobpazoBaHre BEIpAKCHHI
1.9 KommiekcHble uncia
2 YpaBHEHUs U HEPABCHCTBA
2.1 Ilenbie u ApoOHO-pallOHANIbHBIE YPABHEHUS
2.2 HppanroHanbHble ypaBHEHUS
2.3 TpuroHoMmerpuyeckrue ypaBHeHuUs
2.4 [Toka3zaTenbHbIe U TorapudMUYecKrue ypaBHEHHS
2.5 [enbie u ApoOHO-paIMOHAIEHBIE HEPABEHCTBA
2.6 WppanvoHanbHble HEPABEHCTBA
2.7 [Toka3arenbHbIe U JIorapu(MUUECKUe HEPaBeHCTBA
2.8 TpuroHoMmerpuyeckre HepaBeHCTBa
2.9 CucreMbl M COBOKYITHOCTH YPAaBHEHHI U HEPAaBEHCTB
2.10 VYpaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C TapaMeTpamMu
2.11 Martpuua cucreMsbl TMHEHHbIX ypaBHEeHUH. OnpeenuTelb MaTpULbI
3 @OyHKIUYU U rpapuKu
3.1 @ynkuus, cnocoObl 3ananud pyHkiuu. I'padux ¢yHkuuu. B3aumuo obGpaTHbIe
¢ynkuuu. YétHele n HeuéTHble QyHKuu. [lepuonnyeckue GyHkuuu
3.2 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm ¢yHKOnu.
[TpoMexXyTKH 3HAKONMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH  (DYyHKITHH.
Makcumymbl 1 MUHMMYMbl (QyHKIuu. HauOosblnee M HauMeHblIee 3HauYeHHE
(GYHKIIMHM HA IPOMEXYTKE
3.3 Crenennas (yHKIUS C HaTypajbHBIM M LEJbIM MoOKa3aTeneMm. EE cBoiicTBa u
rpacuk. CBoiicTBa ¥ rpadyiKk KOpHS N-0l CTENEHH
3.4 Tpuronomerpruyeckue GyHKIIMU, UX CBOMCTBA U rpaduxu
3.5 ITokazaTenbHas u norapupmudeckas GyHKINU, UX CBONCTBA U rpapUKu
3.6 Touku paspeiBa. Acumnrtorel rpagukoB @yHkumii. CpoiicTBa (QYyHKIHIA,
HENpEepBIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTtenbHOCTH, CIOCOOBI 3a4aHUs MOCJIEN0BATEILHOCTEN
3.8 ApudmeTtnueckas U TeomeTrpudeckas nporpeccuu. Dopmyna  CIOXKHBIX

IMPOLICHTOB




Hauama MmaTemMaTHUEeCKOro aHaanu3a

4.1 ITpousBoanas ¢hyHkiuu. [Ipon3BoaHbIC dJIEMEHTAPHBIX (YHKIIHIMA
4.2 [IpumMeHeHne TPOU3BOMHONW K MCCIICJOBAaHUIO (YHKIIMA Ha MOHOTOHHOCTH W
sKCTpeMyMbl. HaxoxkieHne HanOoIbIIero 1 HanMEeHbIEro 3Ha4eHus: GYHKIINH Ha
OTpe3Ke
4.3 [TepBoobpa3znas. aTerpan
S) MHOXeCTBa U JIOTUKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J[narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTHCTHKA
6.1 OnucaTenbHasi CTATUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [TpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEPXHOCTHU BpAICHUS
7.5 KoopauHath! 1 BEKTOPBI




