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INOACHUTEJIBHASA 3AIINCKA

YueOHblil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAIN3a» SIBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBACT HMHCTPYMEHTAIbHYIO 0a3y [UIs HW3y4eHHs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHbI, (POPMUPYET JIOTUYECKOEe M aOCTPaKTHOE MBILILICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JpPYyrux JUCHMIUIMH. B pamkax paHHoro y4yeOHOro Kypca
oOyyarolmuecsi OBJIAJICBAIOT  YHMBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

YueOHbIi Kypc anreOpbl M Havyajdl MAaTEMaTHYECKOTO aHAlIM3a 3aKJIa/JbIBAeT OCHOBY JUIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKUA, XUMHH, OWOJIOTMH, TMOHUMAHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS DKOHOMHMKH M OOINECTBEHHOHM >KW3HHU, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BAaTh WX JJIS
JaIbHEWIEro o0pa3oBaHWMs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl ¥ MaTeMaTUYeCKOrO aHaIu3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PAcCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W AaHAIOTHIO, (OPMHUPYET KpPEaTUBHOE M KPUTUYECKOE
MBIIIUICHHE.

B xome m3ydeHus ydueOHOro Kypca «Anrebpa W Hadaja MaTEeMaTHYECKOTO aHAIU3a»
oOydaronuecsi TMOJMy4YaloT HOBBIA OMNBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENBHOTO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENEH pPealbHBIX CHUTYalluid, HWHTEPIPETAIUH IOy4YSeHHBIX
pelIeHui, 3HAKOMSTCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblil Kypc 00nagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIOMIMK (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crnenuduky ydyeOHOM  JesITeNnbHOCTH, Tpedyromeit
NPOJIOJDKUTEIPHON — KOHIIGHTPAllMM ~ BHUMAHUS, CAMOCTOSITENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YE€HHBII pe3ynbTar.

B ocHoBe meronukm oOydeHus anreOpe W HadajiaM MaTeMaTHYeCKOTO aHaIN3a JICKHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B ctpykrype yuebHOTO Kypca «Anredpa W Hayajga MaTeMaTHYECKOTO aHAIM3a» BbIJIEICHBI
CIEyIOIINE COJEepKaTeNbHO-METOANYECKHe JTUHUU: «Yucna U BeIUUCICHUSY, «DYHKIUH U
rpadukny», «YpaBHEHHS U HEpaBeHCTBay, «Hadana maremaTnueckoro ananmusa», «MHOXKecTBa U
Joruka». Bce OCHOBHBIE COIEp)KATEIbHO-METOAWYECKUE JIMHUUA H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHs] Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJHSIS JAPYT
JIpyra ¥ TOCTENEHHO HACHIIASCh HOBBIMH TeMaMu U paszaenamu. J[aHHBIH ydeOHBIH Kypc
SBIISIETCSI MHTETPATUBHBIM, IIOCKOJBKY OOBEAMHSET B cebe Ccolep)KaHHe HECKOIbKUX
MaTeMaTUYECKUX AMCUUIUINH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOJXKECTB, MaTeMaThdeckas jorumka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIEeI0BATEIBHO
dbopMHpyeTCcsT ¥ COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJENb peaTbHOMH
CUTyallid, TPUMEHSATh 3HAHUS, MOJYYCHHbIE MPU HU3YYCHHHM Y4eOHOro Kypca, Ui pelleHus
CaMOCTOSITENTEHO CPOPMYITMPOBAHHONH MaTeMaTHYeCKOW 3afadd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

ConepxatenpHO-MeTOAMYeCKast ~ JTUHUS  «Ywcma W BBIYMCIEHHS»  3aBepIiaeT
(dbopMUpOBaHNE HABBIKOB HCIOIH30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOpOE OBLIO HA4YaToO Ha
YpOBHE OCHOBHOTO 001iero obpaszoBanusi. Ha ypoBHe cpemanero oOrero oOpazoBanusi 0coboe
BHUMaHUe yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s1 MCIONTb30BaHKE PA3IIMUHBIX (HOPM 3aluCH YHCa, YMEHHE JeiaTh MPUKUAKY, BBITIOITHATH
npuOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIIOBBIE BRIPAYKEHUS, pab0OTaTh ¢ MATEMaTHIECKUMU



KOHCTaHTaMU. 3HAKOMbIE OOYYaIOIIMMCS MHOXECTBAa HATypalbHBIX, LENbIX, PAlMOHANBHBIX U
JEUCTBUTEIIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B kaxnom m3 3Tux
MHOXECTB PacCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €MY CHEIM(PHUECKUE 3a1a4H U ONIEPAIUH: JICJICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIeJbIX 4YHCEl, O0coOble CBOWCTBA
paLMOHATIBHBIX ¥ UPPALMOHAIBHBIX YHUCEN, apu()METHUECKUE ONEpalny, a TaKKe H3BICUCHHE
KOPHS  HAaTypaJbHOM CTEINEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Hcel.  braromaps
[IOCJIEZIOBATEIbHOMY  pacCIIMpPEHHI0  Kpyra  HUCHOJb3YEMBIX  YHCEl M 3HAKOMCTBY
C BO3MOXKHOCTSIMH HUX IPUMEHEHHMs JUIsl pelIeHUs Ppa3IuyHblX 3a7ad  (GopMHpYyeTcs
IIPEJICTaBICHUE O E€AMHCTBE MATEMaTMKM KaK HAayKu U €€ polM B IIOCTPOECHUU MOAEei
peasbHOro MHpa, LIMPOKO MCIIOJIB3YOTCS 0000IEHHE U KOHKPETU3aLuUsl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YeTCs HA MPOTSHKEHUH BCEro OOydeHHs Ha
YpOBHE cpeaHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIYCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynabTare oOydarommecss OBIIAJEBAIOT
pa3IMYHBIMM  METOJAMM PpEUICHMs pPalHdOHAIbHBIX, HWPPALUOHAIBHBIX, IIOKAa3aTCIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3a]ad,
cojepkamux napamerpsl. llomydeHHble yMEHHsS HIMPOKO MCIOJIB3YIOTCA IPU HUCCIEAOBAHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEIICHUN NPUKJIAJHBIX 3a/1a4 U 3a7ja4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUN (yHKUuU. J[aHHAs coleprkaTenabHas JIMHUS BKJIIOYAET B
cebs1 Tarke (GOpPMHpPOBAHHME YMEHHUH BBINOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHHM, a TAK)KE BBIPAXKCHUH,
colepkammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Marepuala
OPOMCXOIUT JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOIO  MBIIIJICHUS
oOyyaromuxcsi, (POPMHUPYIOTCS HABBIKM JIEAYKTUBHBIX PAcCYKICHHUH, pabOTHl ¢ CHMBOJBHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HaIJIsAHO IEMOHCTPUPYET CBOU BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxatenpHO-MeToan4YecKass JTUHUS «DyHKIMUA U TpaduKu» TECHO MEpErieTaeTcs ¢
JPYTUMH  JIMHHUSMH ~ y4eOHOTO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMbICIE  3aJaér
MOCIIEIOBATEIbHOCT, ~ M3yU€HUsT MaTepuana. M3ydeHue  CTENeHHOW, IOKa3aTelbHOMH,
JOrapupMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIIMH, UX CBOMCTB M Tpa(UKOB, UCIIOJIb30BaHHE
GyHKIMN UId peuieHusl 3ajad U3 JpYTUX y4eOHBIX IMPEJIMETOB U pPEalbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHHM U HepaBeHCTB. [Ipu
3TOM OoOJbIIOE BHHUMaHUE yJensercs (OPMUPOBAHUIO YMEHHS BbIpaxaTrb (QopmyiaamMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJy4YeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOHM coiepKaTeNbHON JIMHMM HalleJIeH Ha pa3BUTUE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPAKaTh 3aBUCUMOCTH MEXIY BEIMYMHAMH B pa3iuyHON (opme:
aHAJTUTUYECKOM, Trpaduyecko U clIoBeCHOM. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMIO M KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHHAA «Hadana mMareMaTH4ecKoro aHaian3a» IO3BOJISIET CYIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTUYEeCKUX, TaK M MPUKIAIHBIX 3a7ad, JOCTYMHBIX 00yJaromuMcs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXXHOCTb CTPOUTH I'padMKHU CIOXKHBIX (PYHKIMH, ONpeaesaTh uxX
HauOOoJIbIIMEe U HAaUMEHbIINE 3HAYEHUS, BBIYUCIATH MJIOWAAN QUryp U OOBEMBI Tell, HAaXOAUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeNel peajdbHbIX CHUTyaluid, IO03BOJISET
HaxXOJUTh HAaWIydlllee pEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-I)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOIO aHaiMu3a CIHOCOOCTBYET pa3BUTHIO
abCTpaKkTHOrO, (OPMAITBHO-IOTUYECKOT0 U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOLINXCS PE3Y/IbTaTax, OJIYYEHHBIX B X0JI€ PAa3BUTHsI MaTEMATUKHU KaK HAayKH, U
00 ux aBTOpax.



CopepxaTenpHO-MeTOAMYEeCKast JUHHUS «MHOXECTBAa M JIOTMKa» BKIIOYaeT B cebd
JJIEMEHTHl TEOPUHM MHOXECTB M MaTEeMAaTUYECKOH JIOTUKHU. TeopeTHKO-MHO)KECTBEHHBIE
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJIBHOM MaTeMaTHKU W IpeajaraloT Hauboiee
YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIOIIMN BCE pa3/ieibl MaTEeMaTUKU U €€ NPUIIOKEHUH, OHHU
CBS3BIBAIOT Pa3Hble MATEMAaTUUYECKUE TUCLUUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTb OOYydarolleMycsl I[OHHUMATb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIb30BaTh €ro s BBIPAXKEHMsSI CBOUX MbICiel. [Jlpyrum
BO)XHBIM IIPU3HAKOM MaTEMAaTUKM KaK HAyKU CJelyeT NPU3HAThb CBOMCTBEHHYIO € CTPOrocTh
00OCHOBaHMH M  CJIEIOBaHHE OINPEACHEHHBIM IpaBUJaM IOCTPOEHMSI JOKa3aTeNIbCTB.
3HAaKOMCTBO C 3JIEMEHTaMHM MaTeMaTHYeCKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOIO
MBIIICHHUS] 00YYaIOIIUXCs, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTUYECKHUX
npaBui, GOPMUPYET HABBIKU KPUTUYECKOTI'O MBIIIJICHHUS.

B yueOHOM Kypce «AnreOpa 1 Hayajla MaTEMAaTUYECKOT0 aHaJIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS, KOTOpPbIE IPHU3BaHbl CIIOCOOCTBOBaTh (POPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHMSI MOJIETIEN PEAIbHBIX CUTYallMi, UCCIEA0BAHUS 3TUX MOJEIEN ¢ MOMOILBIO
anmapara ajareOpbl 1 MaTeMaTHMYeCKOr'o aHaliMu3a, MHTePIpETalUy MOJTY4YE€HHBIX PEe3yJIbTaToB.
Takue 3amaHUs BIUIETEHbl B KaXAbld U3 pa3fesioB IPOrpaMMbl, ITOCKOJBKY BECh MaTepuai
y4eOHOro Kypca ILIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHblX 3ajnad. [Ipu pemenun
peambHBIX MPAKTUYECKHX 3aJad oOydaroImuecss pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIIOJIB30BaTh AaHAJIOIUI0, 0000maTh U
KOHKPETU3UpoBaTh mpobnemy. JlearenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB —PEHICHUS
IPUKJIAJHBIX 3a]la4 OpraHU3yeTcs B Mpoliecce U3yYeHHs BceX TeM yueOHOoro Kypca «Anredpa u
Hayajia MaTeMaTUYeCKOro aHaIu3ay.

Ha usydenue yueOHoro kypca «Anredpa u Hauana MaTeMaTUYECKOIO aHAJIN3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenele yncna. OOBIKHOBEHHBIE M JIECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenpHbIC YHCla. ParyioHanbHBIE W WppalMOHAbHBIC 4ucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenp ¢ 1ensiM nokaszareneM. bunom Herotona. Mcnonp3oBanue noaxonsmiend (popmbl
3alACU JCUCTBUTEIIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IPEICTABIICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

Crenenp ¢ palMOHAJBHBIM IIOKAa3aTeIeM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATypaJIbHbIE JIOTapU(PMBbI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHUA-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBa.

OCHOBHBIE METO/Ibl PELIEHUSI LEJIbIX U JPOOHO-pallMOHATIbHBIX YPAaBHEHUNH M HEPABEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ riensimu ko3 dumrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTEIIEHU U KOPHH.

HppaunuonaneHele  ypaBHeHHsA. OCHOBHbIE METOABI  PELIEHUS  HUPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBanue BbIpaKEeHHM, COlepKalIUX Jorapu(msl.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/Abl pelIeHHUs JIorapupMHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue (opmyisl. I[IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEHHBIX ypaBHEHMM. MarTpuia CUCTEMBl JUHEHHBIX YpaBHEHMIA.
Onpenenurens MaTpUIBl 2X2, €ro TeOMETPUYECKHUH CMBICII W CBOMCTBA, BBIUUCICHUE
€ro 3Ha4CHMs, IPUMEHEHUE OIpPEACIUTENA [ PEUICHUS CHUCTEMBbl JIMHEWHBIX YpaBHEHUM.
Pemienne npuknaaHbIX 3a4ad C MOMOINBID CHCTEMBI JIMHEWHBIX ypaBHEHMU. lcciemoBaHue
IIOCTPOEHHOHN MOJIEIH C IIOMOIIBIO MATPUILL U OTIIPEAETUTEIICH.

ITocTpoeHrne MareMaTH4eCKUX MOJEIEH PEalbHONM CHTyallud C IIOMOIIBK) YPaBHEHUH WU
HepaBeHCTB. [IpuMeHeHMe ypaBHEHHMM M HEPABEHCTB K DPEIICHUI0 MaTeMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKMsA, crnocoObl 3agaHus ¢GyHKIUH. B3anMHo oOpatnblie ¢yHkimu. Kommosunus
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Tpa@UKoB (HyHKIIMMA.

Ob6unacTp onpeaeneHuss 1 MHOXecTBO 3HaueHul ¢yHkiuu. Hymu pynkuuu. [Ipomexyrku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl U MUHUMYMBI GyHKIMU. Hanbomnbiiee u HauMeHblIee
3Ha4YeHUs (PYHKIHUU Ha IPOMEKYTKE.

Jlunelinas, kBagpaTudHas U APOOHO-THMHEHHAsS QYHKIIUN. DIEeMEHTaApHOE MCCIICIOBAHUE U
MOCTPOEHHE UX IPaPHKOB.



CrenenHass (QyHKIMS C HaTypaJbHBIM M LENbIM Toka3areneMm. EE cpoiicTBa u rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHW Kak (YHKIIMM OOPATHOW CTETNEHW C HATypaJbHBIM
IIOKa3aTEJIEM.

[TokazarenbHast u jgorapudmuyeckas GyHKIUU, UX cBoWcTBa U rpaduku. Mcnons3oBanue
rpaduKoB (QYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, OINpEAEIEHUEe TPUTOHOMETPUUYECKUX  (YHKIIHI
YUCJIOBOTO APTryMEHTA.

OyHKIMOHATbHBIE 3aBUCIMOCTH B PEAJIbHBIX IMpolieccax U SBJICHUsX. [’ papuku peanbHbIX
3aBUCUMOCTEH.

Hayana maTremMaTHyeckoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIIOCOORI 3aMaHus OCIEN0BATENbLHOCTEN. MeTon MaTeMaTHIECKOM
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMaTUYeCKOro aHalin3a Kak aHajn3a 0ECKOHEUHO MaJlbIX.

Apudmernueckas U reoMerpuueckas — mporpeccud.  beckoneuno — yObIBaroias
reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.
JluHelHbII W SKCHOHEHIMaNbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcnonp30Banne nporpeccuu i peleHns pealibHbIX 3a7a4 MPUKIIAIHOTO XapaKTepa.

HenpepriBuble (yHkuuu M ux cBoiictBa. Touku paspbiBa. ACUMOTOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (QyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB UISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JIJIsl pEelIeHUs 3a/1a4.

[lepBas u BTOpas nmpousBoaHbie GyHKIUU. OnpeieeHrue, TeOMETPUIECKUA U (HPU3UIECKUN
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy PpyHKIHH.

[TpousBoHBIC MeMEHTAPHBIX QyHKIWHA. [Ipor3BOIHAS CyMMBI, TIPOU3BEICHUS, YaCTHOTO
¥ KOMIO3UIINU (QYHKITUH.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepaluy HajJ MHOXECTBaMU U UX cBoicTBa. Jnarpammel Diinepa—Benna.
[IpumeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammapara i ONUCAHMUs PEabHBIX MPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ompenenenne,  Teopema, CBOWCTBO  MaTEeMaTHYECKOTO  OOBEKTa,  CIIEJCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucsia v BLIYUCICHUSA

Harypanpaple u menbsie uywcna. [IpuMeHEHHWE NPU3HAKOB ACITUMOCTH IEJBIX YHCEl,
HaubonbImi oommii genutensd (nainee — HOJl) u nHaumenbiee obmiee kpatHoe (ganee — HOK),
OCTaTKOB I10 MOAYJIIO0, anropuT™Ma EBKIIHIA 1T pemieHus 3a1a4 B IEJIbIX YUCIIaX.

KommiekcHple uwucna. AnreOpanueckas ¢ TpPUTOHOMETpUYecKas (QOpMBbI  3amUCH
KOMIUIEKCHOTO YhCiia. ApUPMETHIESCKHE ONEPAHd ¢ KOMIUIEKCHBIME Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCeN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. KopHu n-oit ctenenu u3
KOMIUIEKCHOTO 4Hcia. lIpruMeHeHWe KOMIUICKCHBIX YHCEN IS PemIcHUS (U3HYECKUX |
FEOMETPHYECKUX 3aJ1ad.

YpaBHeHUs1 M HEpaABEHCTBA

CucreMa U COBOKYITHOCTh YPaBHEHHH M HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-
CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C TMOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPYXHOCTH. Pelrenne TpuroHoMeTpuiIecKiX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTApU(DMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.

OCHOBHBIE METOJIbI PEIIEHHUSI CUCTEM U COBOKYITHOCTEH pallMOHATBHBIX, HPPAIIUOHATBHBIX,
MOKA3aTeIbHBIX U JIOTapU(PMHUUECKUX YPABHCHHIA.

YpaBHEeHUsI, HEPAaBEHCTBA U CUCTEMBI C ITApaMETPaAMHU.



IIpuMeHeHrEe ypaBHEHUM, CUCTEM M HEPAaBEHCTB K PELICHUI0 MATEeMAaTHUYECKUX 3a1ad U
3aJjad U3 pa3IMuyHbIX 00JacTell HayKM M pEealbHOM JKM3HU, WHTEPHNpETaLus IOJy4YeHHBIX
pe3yNbTaTOB.

DOyHKIUM U TpadpuKu

I'padux xommosunmu ¢yHKuui. I'eomerpudeckne oOpas3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPJAMHATHOH IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

I'paguueckue MeToabl pelleHHWs ypaBHEHMH M HepaBeHCTB. ['padumueckue MeTo.bl
pelIeHus 3a/1a4 C apaMeTPaMH.

Hcnonb3oBanue rpadukoB (yHKUMH JUIsl UCCIENOBAHUS IPOLIECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHOW KU3HH.

Havaja maTeMaTH4eCKOro aHAJIHM3a

[TpuMeHeHne TPOU3BOAHON K MCCIEIOBAHUIO (PYHKIIUI HA MOHOTOHHOCTD M AKCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HelTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

IIpuMeHeHrne NPOU3BOAHOM JUI1 HAXOXKIACHUS HAWIYYIIEr0 pPEIICHWS B IPUKIAIHBIX
3ajjayax, s OHpEeNeHHs CKOPOCTM M YCKOpPEHMs Ipolecca, 3aJaHHoro (opMmysaod HiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepB0oOOpa3HbIX. IlepBooOpasHble 3y1eMEHTapHBIX
¢yukuuil. [IpaBuina HaxoXAEHUS IEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuueckuii CMbICT UHTETpalia. Beruucienue onpeaeaéHHOro UHTErpaina
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHune uHTErpajga s HaXOXKACHUS IUIOIIAACH MJIOCKUX (Uryp u 00BEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemenuii nuddepeHuanbHblX ypaBHeHUH. MaTeMaTHuecKoe MOJeITUpOBaHHe
peaNbHBIX MPOIECCOB C MOMOIIBIO AU(GepeHINaTbHBIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKON MO3UIMHU  OOydalIlerocs Kak AakTUBHOTO U
OTBETCTBEHHOI'O WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABICHUE O MAaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICUCTBOBATH C COIMAILHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(OpPMUPOBAHHOCTh POCCUIMCKON I'pa)IaHCKOW MICHTUYHOCTH, YBAKECHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCUMCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCMOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHME JYXOBHBIX IEHHOCTEH  pPOCCHHCKOrO0  Haponxa, Cc(HOPMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE  OTHOIIEHHEe K  MHpPY, BKIIOYas  ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) ¢pu3nYecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKHE 3HAHUS B MHTEpEcax 30pPOBOTO
u Oe3omacHoro o0pa3a >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETLHOCTHIO;

6) TPYA0BOr0 BOCIIHTAHUSI:

TOTOBHOCTh K TPY/ly, OCO3HAHUE IEHHOCTU TPYOJIO0MS, HHTEPEC K Pa3IMUHbIM chepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7a4 MaTeMaTUYECKOI HalpaBIeHHOCTH;

7) 3KOJIOrM4€eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYIBTYphl, TOHUMAaHHE BIUSHHUS COLMAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMaIbHOM Cpefbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHus 3a7ad B 00JIACTU OKPYXKAIOUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

8) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTUS LIMBUIM3ALIUH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA MU MaTEeMaTHYECKON KyJIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B IpyIIIIE.



METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBIABIISITh W XapaKTEpU30BaTh CYIIECTBCHHBIC NPU3HAKM MAaTEMATHUYECKHX OOBEKTOB,
NOHATUH, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONpEAEICHUS MOHATHH,
YCTAHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUA Ui 000OLICHHA W
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOIO aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh M MPEOoOPa3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M NPOTHUBOpeuus: B (hakrax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IpelylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JieNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U HMHIYKTUBHBIX
YMO3aKJII0YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEJIBHO JI0KA3aTeNbCTBA MaTeMaTHUECKUX YTBEPXKAECHUH (MpsMble U
OT IPOTUBHOIO), BBICTpAaUBaTh ApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CcHocoO peleHus ydyeOHOW 3ahauu  (CpaBHMBAThb HECKOJIBKO BapUaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIMM ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

UCTIOJIB30BaTh BOMPOCH! KaK MCCIIEOBATEIILCKAN HHCTPYMEHT MO3HAHUS, (POPMYITHPOBATH
BOINPOCHI, (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GopMUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

IPOBOJUTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEJ0BaHHE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa, SBJIEHUS, IPOLIECCAa, BbISBICHUIO
3aBUCUMOCTEH MeX ]y 00BEKTaMH, SIBICHUSMU, IPOLIECCaMH;

CaMOCTOSITENNbHO (OPMYJIMPOBATh O0OOIIEHNS U BBIBOJABI MO pe3ylbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000111eHHNI];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIIBUIaTh IPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH Je(UINTHl HHGOPMAIUK, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETA Ha BOIPOC M IS
peILlIeHus 3a]a4H;

BbIOMpaTh HMH(OpPMALMIO W3 HCTOYHUKOB PpA3IMYHBIX THUIOB, aAHAIU3HPOBATH,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBaTh MHMOPMAIMIO Pa3IUYHBIX BUAOB U (HopMm
IpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  MH(pOpMAlMIO, TNPEACTaBIsATh €€ B  pasauuHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HHGPOPMALMM IO  CaMOCTOATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (HOPMYJIMPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMU M LEISIMH
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHBMEHHBIX
TEeKCTaX, JaBaTh I[OSCHEHHA 110 XOJy pEHIeHUs 3aJadyd, KOMMEHTHPOBATh IOJY4ECHHBIN
pe3ynbTar;

B X0Jle¢ OOCY)XKJEHUSl 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl, MPOOJIEMBI,
pelraeMon 3aJa4y, BBICKA3bIBAaThb WJEH, HALCJICHHBIC HA IIOMCK PEIICHMs, CONOCTAaBIATh CBOU



CYXJIIEHHsI C CYXJCHUSMH APYIHMX YYAaCTHHUKOB JHAJIOra, OOHApYXHBATh Pa3IU4YUe U CXOJCTBO
HO3UIHI, B KOPPEKTHOU opMe GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHNUS;

NpEACTaBJIATL PE3YJIbTaTbl PCHICHUA 3aJdadd, SKCIICPUMCHTA, HCCICAOBAaHHA, IPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, AJTOPUTM DELICHUs 3aJaud, BBIOMpATh CIIOCOO pemeHHs ¢ y4EToOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM HH(pOpMAaLUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMU TO3HABATEIHLHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTaTa PELICHUI MaTEMAaTUUECKON 3a1a4H;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHUKHYTh IPH PEIICHUHM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSAM, OOBACHATH IPUUMHBI TOCTUKEHUS
WIM HENOCTH)KEHHUS pe3yJlbTaTOB JAESITeIbHOCTH, HAaXOOUTh OIIMOKY, J1aBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATeIbHOCTD:

IOHMMATh M HCIOJIb30BAaTh MPEUMYILECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThI IpH
pelieHnn y4eOHbIX 3a/Jay, MPUHUMATh IeJb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BUIBI pabOT, TIOrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCykaeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMbD» U HHBIC), BBITOJIHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
JpYTMMH 4IEHaMHU KOMAaHJbl, OLIEHHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHmy o60ydenus B 10 kiacce oOydaroliuiics MNOMYYUT CIEIYIOLUIUE IPEIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia ¥ BHIYMCIICHUS:

CBOOOJIHO ONEPHPOBATH MOHATUSAMU: pallMOHAIBHOE YHCII0, OECKOHEYHas MepuondecKas
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHMCIIO, MHOXKECTBA PAI[MOHAJBHBIX U JIEHCTBUTEIIBHBIX
4KCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSTH IpOOU U MPOLIEHTHI 7Sl PELIEHUs MPUKIAIHBIX 3a/1a4 U3 Pa3INuHbIX OTpacieu
3HAHUU U pPEAIIbHOU KU3HH;

IPUMEHSTh NPUOIMKEHHBIE BBIUMCICHMSI, NpaBWIa OKPYTJICHHS, MPUKUAKY U OLEHKY
pe3yJsipTaTa BIYUCIICHUN;

CBOOOJHO OMNEpUpOBaTh IOHATHEM: CTEMEHb C IeJIbIM II0Ka3aTeseM, MCIOIb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX YUCEN JUIs PelIeHUs NPAaKTUYECKUX 3a1ad U
MIpEJICTaBICHUS JaHHBIX;

CBOOOJTHO ONEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHON CTENEHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM IT0KA3aTeleM;

CBOOOJTHO ONEepUpPOBaTh MOHATHSIMHU: JorapudM 4YHCIA, JNECATUYHbIE M HATypallbHbIE
aorapudmsr;



CBOOOJTHO ONEpUPOBATh MOHATHSAMH: CHHYC, KOCHHYC, TQHT€HC, KOTAHTE€HC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIIOBOI'O apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OTIEPHPOBATH NOHATHSAMHU: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YPaBHEHMsI U yPaBHEHUS-CIIC/ICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTHh Pa3IMYHbIE METOJAbl PEIICHUS pPALUOHAIBHBIX U JPOOHO-palMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/l HHTEPBAJIOB JIJIsl pEILIEHHs] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW INEepPeMEHHOW, MHOTOYIEH C
HEeJNbIMA KO3 QULIMEHTaMH, KOPHUM MHOIOYJIE€HA, INPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 1 pemenus 3anay;

CBOOOJHO ONEpUPOBaTh MOHATUSAMM: CHCT€Ma JIMHEHHBIX YpaBHEHUH, MaTpulia,
ONpEeAENUTENb MaTpULbl 2 X2 W €ro TreOMETPUYECKHI CMBICI, MCIIONb30BaTh CBOMCTBA
onpenenurens 2 X 2 1y BBIYUCICHUS €ro 3HAY€HUs], IPUMEHATh ONPEAEIUTENH sl PEeLIeHUs
CUCTEMBI JIMHEWHBIX YPAaBHEHUW, MOJEIMPOBATH PEAJbHBbIE CUTYaLlUH C MOMOULIbIO CUCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIel10BaTh IOCTPOEHHBbIE MOJAEIM C IIOMOIIBIO MaTpull U
OIpeAeNuTeNeN, UHTEPIIPETUPOBATD ITOYYEHHbIN pe3ylbTar;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI C KOPHSAMHU JUIs IpeoOpa30BaHus BRIPaKEHUI;

BBIIOJHATh NpeoOpa3oBaHMUsl UUCIIOBBIX  BBIPAKEHUH, COAEpKALIUX CTEHNEHU C
paLMOHATILHBIM I10Ka3aTelleM;

UCTIONB30BaTh  CBOMCTBa  JiorapudMOB Ui  TpeoOpa3oBaHUs  JOrapuPMHUUECKUX
BBIPXKEHUI;

CBOOOJAHO  omepupoBaTh  TMOHATUSAMHU:  HUPPALUOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYECKHMEe  GOopMyibl i [peoOpa3oBaHUA
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO ONEpUpPOBAaTh IOHATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHME, IPUMEHSThH
HeoOxoauMble (POPMYJIBI 1711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICIUPOBaTh pealbHble CHUTYyallMd Ha $3bIKE aireOpbl, COCTABIATH BBIPAKEHMS,
YpaBHEHHUs, HEPABEHCTBA IO YCJIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUUHN U TPaQUKH:

CBOOOJTHO ONEpUpPOBaTh MOHATHAMHU: (PYHKIUS, CIIOCOOBI 3aJaHMs (PYHKLUHU, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (yHKUUN, rpaduk (QyHKIHNM, BBIIOIHATH 3J€MEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO ONEpUpOBaTh MOHATHUAMU: OOJACTH ONpPENEICHHUS M MHOKECTBO 3HAYCHUI
GbyHKUIMU, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO ONEpPUPOBATH MOHATHSAMM: UYETHBIE U HEYETHbIE (QYHKIMH, MEPUOTUYECKHE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CTENEeHHAas (YHKLUUS C HATypaJbHBIM U IIeJBIM
nokasaresiemM, rpaQukK CTeeHHOW (YHKIIMH C HAaTypaJbHBIM U LEJIbIM IOKa3zaTeneM, rpapuk
KOpHs1 N-0i CTETeHH KaK (PYHKIIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepUpPOBaTh TMOHATUSMH: JIMHEWHas, KBaJpaTH4Has M JApoOHO-IMHEHHas (yHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: IMOKazaTeidbHas U Jorapupmuyeckas (QyHKUUHU, UX
CBO¥CTBA U IrpadMKH, UCIIOIB30BaTh UX I'padUKH JUIsS peIICHHs YPaBHEHUIA;

CBOOOJHO OINEPUPOBATH MOHATHUSMHU: TPUTOHOMETPHYECKAs OKPYKHOCTb, OINpeAesieHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;



UCTOJIBb30BaTh rpaduku (YHKUMN [UIS MCCIEIOBaHMUS MPOLECCOB M 3aBUCUMOCTEH mIpu
pELICHUH 3aJad U3 JPYruX y4eOHBbIX NMPEIMETOB M pEealbHOW *KHU3HM, BbIpakaTh (OpMyIaMu
3aBUCUMOCTH MEXy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO ONEPHPOBATH MOHATHUSAMH: apH(PMeTHUecKas U TeOMETPHUYECKas MpPOrpeccus,
0eCcKOHEeUHO yObIBarOLasi FreOMETPUIECKasi MPOrpeccHsl, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh PECTABICHNUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMSI PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEPHUPOBATH  TMOHATHAMHU:  TOCIEAOBATENLHOCTh,  CIIOCOOBI  3aJaHMS
IIOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTUYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpUpOBaTh MOHATUAMU: HENpepbIBHbIE (YHKIMH, TOYKU paspbiBa rpaduxa
¢GyHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJTHO ONEpUpPOBaTh IMOHATHEM: (YHKLHS, HENpepblBHAas Ha OTpe3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH JIJIs1 pEIICHHs 3a1a4;

CBOOOJHO OnepupoBaTh MOHATHSAMU: TIepBasi M BTOpas NPOM3BOJHBbIC (DYHKIHH,
KacaTenbHast K rpaduky QpyHKINH,

BBIUMCIIATh IIPOM3BOJHBIE CYMMBI, IPOU3BEACHMS, YaCTHOTO M KOMIIO3MLIMM JIBYX
(GyHKIWH, 3HATH TIPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUH;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLeHUs 3a1au.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEpaLlUU HaJl MHOKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Ui ONUCAaHUSl PEAJbHBIX MPOLIECCOB
U SIBJIGHUH, U PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO OIEPUPOBATh IOHATUSMU: OIPEAEICHUE, TEOopeMa, YypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K koHny oOydyenuss B 11 kJacce oOyyaromuiicss MOMY4YHUT CJEAYIOLIUME TNPEAMETHbBIE
pe3yibTaThl 1O OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Haudana
MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEPHPOBATH TOHATHSIMHU: HATypalbHOE W IIEJI0€ YHCIO, MHOYKECTBa
HaTypaJbHbBIX M LIEJBIX YHUCEI, UCIIOIb30BaTh Mpu3Haku aenumocty nensix yucen, HOJ[ u HOK
HaTypaJbHBIX YUCEIT JIA pCHICHUA 3a/iad, IPUMCHATH aJITOPUTM EBKJ’II/II[EI;

CBOOOJIHO OIEPUPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, 3alIUChIBATh HATYpaJIbHbIE YHCIIA
B PA3JIMYHLIX MTO3UIIUOHHBIX CUCTEMAaX CHUCIICHHA,

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
YHcell, Pe/ICTaBIsATh KOMIUIEKCHBIE YHCIia B ajreOpandyeckoil U TPUrOHOMETpUYECKor (opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJHO  OMEpUpPOBaTh  IMOHATUSAMHU:  HMppallMOHANbHbIE,  MOKa3aTeJIbHbIE U
J'IOl"apI/ICbMI/I'-IeCKI/Ie HCPAaBCHCTBA, HAXOJUTh UX PCHICHUA C IOMOIINBIO PaAaBHOCUJIBHBIX IIEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO ONEpUPOBAaTh MOHSITHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
HE00Xo1uMble (OPMYIIBI TSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUHN M HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMbI M CUCTEMBI-CIIC/ICTBUS, HAXOJIUTh PEIICHUsI CUCTEMBI U COBOKYITHOCTEH
paoroOHAIBHBIX, HWPPAIUOHAIBHBIX, IIOKa3aTCJIbHBIX U J'IOl"apI/ICbMI/I'-IeCKI/IX ypaBHeHI/Iﬁ u
HEPaBEHCTB;

pemiate panuMOHAJIBHBIC, HWPpaluOHAIIBHBIC, I10Ka3aTCIIbHBIC, HOFapI/I(i)MI/IIIeCKI/Ie u
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/IEPIKaIle MOIYJIH U TapaMeTphl;



MPUMEHSTh TpadUyecKue METOMBI IS PEIICHUS YPaBHEHUH W HEPABEHCTB, a TAKXKE 33]a4
C mapaMeTpaMu;

MOJICTTMPOBATh pEallbHbIC CUTYyalldd Ha S3bIKE aIreOpbl, COCTaBISTH BBIPAKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI 10 YCJIOBHMIO 3a/1ayd, HCCJIEIOBaTh MOCTPOCHHBIC
MOJICJIH C MCIIOJIb30BAHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MTOJYICHHBIH pe3ylbTaT.

DOyHKIUM U rpapukm:

CTpOUTH TpaduKU KOMITO3UIIUU (YHKIIMH C MOMOIIBIO 3JIEMEHTAPHOTO HMCCICIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T€OMETPUIECKUE 00pa3bl YpaBHEHUI 1 HEPABCHCTB HAa KOOPAMHATHOMN TUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'PpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHSTh (QYHKIIUU JJI1 MOJICTTMPOBAHUS M UCCIICIOBAHUS PEeabHBIX MPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHaJmu3a:

UCIIONIb30BaTh TMPOM3BOJHYIO ISl HCCICNOBAaHUS (PYHKIMH HAa MOHOTOHHOCTH H
9KCTPEMYMBI;

HAXOJUTh HaNOOJbIIIEEe U HAMMEHbIIIeE 3HAYCHHS (DYHKIIMYA HEMPEPHIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOM3BOAHYIO JJIsi HAXOXKJIEHUS HAWIYYIIEro peHieHHs] B MPHUKIAIHBIX, B
TOM YHCJI€ COLUAIBbHO-DKOHOMHYECKUX, 3a7adax, ISl ONPEICICHHUS CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOr0 POPMYIIOi UITH TPaPuKOM;

CBOOOIHO ONEPHUPOBATH TIOHATUSMHU: TICPBOOOPA3HAs, ONPEACIEHHBIA HHTETPAJ, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYUCIATH HHTErpasn mo Qopmyine HbproTona-
JletiOnuna;

HAXOJUTh IJIOMAAN MIOCKUX (GUTYp U 00BEMBI TENT ¢ TOMOIIBIO HHTETpaa;

MMETh TPEJICTABJICHHE O MaTeMaTHYECKOM MOJCIMPOBAHUM HA IMPUMEPE COCTABICHUS
muddepeHIMaTbHBIX YPaBHEHHI;

pemath MpUKIATHBIC 3a7a9d, B TOM YHCIE COIMAIBHO-DKOHOMUYECKOTO M (PHU3UUECKOTro
XapakTepa, CpeICTBAMU MaTEMaTHUECKOT0 aHalln3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue pas3zaeinos u teM ‘ KommuecTBo yacos
n/m [porpaMmMel ‘BceroH KourposbHble paboThI
1 |MHoXecTBO NEUCTBUTENBHBIX YHCell. || 24 1
MHuorounensl. PaninonanbHbie
ypaBHEHHsI U HepaBeHCTBAa. CUCTEMBI
JIMHEWHBIX YpaBHEHUMN
2 || ®@ynkuuu u rpaduku. CreneHHas 12 1
(GyHKIUS C LEBIM ITOKa3aTeleM
3 ||Apudmernyeckuit KOpeHb n-oi 15 1
creneHu. MppauroHanbHbIe
ypaBHEHUS
4 |Iloka3zaTtenbHas QyHKIHUS. 10 1
IToka3aTenbHbIC ypaBHEHUS
5 |Jlorapudmuueckast QyHKITHS. 18 1
Jlorapudmuueckue ypaBHeHUs
6 ||[TpuroHoMeTpu4ecKHe BEIpOKCHUS U || 22 1
ypaBHEHUS
‘7 HHOCJ‘IG,I[OB&TGJ‘IBHOCTI/I U TIPOTPECCUU H 10 H
8 |[HempepbiBHBIE QYHKIIUU. 20
[IpousBogHas
9 |[[ToBTOpeHue, 0600IICHHE, 5 1
crucTeMaTu3alurs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O 136 9
[TPOTPAMME
11 KJIACC
Ne HanmenoBanue pas3zaennos u teMm KonnuecTBo gacos
n/m HpOTpaMMBI Bcero|| Konrponbhsie || IIpakTudeckue
paboTsI paboTsI
1 ||UccnenoBanue GhyHKIMMA ¢ TOMOIIBIO 22 1
MIPOU3BOJHOMN
‘2 HHepBoo6pa3Ha;1 Y MHTETpal H 12 H 1 H
3  |I'paduku TpUroHOMETpUYECKUX (PYHKLUH. 14 1
Tpuronomerpuieckrne HepaBeHCTBA
4  |MppaunoHaibHbIe, OKa3aTeIbHbIE U 24 1
norapuMrIecKrue HEpaBEeHCTBA
‘5 HKOMHJ‘IeKCHHe qrcia H 10 H H
‘6 HHaTypaJILHLIe U TIeTIbIC YnCIIa H 10 H H
7 Cucrembl paluoOHaIbHBIX, 12
MppaIMOHATFHBIX MTOKA3aTeIbHBIX U
norapu)MUUECKUX ypaBHEHUI
‘8 H3a;[aqp1 C mapamMeTpaMu H 16 H 1 H
‘9 HHOBTOpCHI/IC, 000011IeHNEe, CHCTEMATH3AIUS H 16 H 1 H




Ne HaumenoBanue pas3zneios u teM ‘ KonunuecTBo yacos ‘
n/m [pOrpaMMel Beero|| Konrposbnbie || ITpakTuueckue
paboThI paboThl
| |snamwit L | |
OBUIEE KOJIMYECTBO YACOB I1O0 136 9 0
I[TPOI'PAMME

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OPA30BATEJBbHOUN ITPOT'PAMMBI

10 KJIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
posep 00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Yucna v BIYUCICHUS
11 OnepupoBaTh  MOHATHSMH:  pallMOHATBHOE W JIGUCTBUTEIBHOE  YHUCIO,
' OOBIKHOBEHHAs! U JECATHYHAs APOOb, TPOLIEHTHI
12 BeinonuaTe apudmeTnyeckue onepanuu ¢ palMoOHAIBHBIMU U JI€HCTBUTEIbHBIMU
' YUCIAMHU
13 BeinonuaTe npubimkEHHBIE BEIUUCIICHUS, UCIIONb3YsI MpaBUIIa OKPYTJICHHUs, AeIaTh
' IPUKUIKY U OLIEHKY pe3yJbTaTa BIYMCICHUN
OnepupoBaTh HNOHATHSAMM: CTENEHb C LENBIM IOKa3aTeleM, CTaHAapTHas ¢opma
14 3aMMcHu JAEWCTBUTEIBHOTO YHCIAa, KOPEHb HAaTypaJlbHOM CTENEeHH; HCIOJIb30BaTh
' HOIXOAALIYI0 (OPMY 3alHMCH ACUCTBUTEIbHBIX YUCEN AJIS pEIIeHUs MPaKTUYECKUX
3a/1a4 U MPe/ICTaBICHUS TaHHBIX
OnepupoBaTh MOHATUSAMHU: CHUHYC, KOCHUHYC W TaHI€HC IPOU3BOJIBHOIO YIUIA;
1.5 MCIIOJIb30BaTh 3aIlMCh MPOU3BOJIBHOIO yIJla Yyepe3 oOpaTHbIE TPUTOHOMETPHUECKHE
byHKIIUN
2 VYpaBHEeHUs 1 HEpaBEHCTBA
OnepupoBaTb MOHATUSAMHU: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO, LIEJOE,
2.1 palyoHaIbHOE, UPPALMOHAIBLHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
29 BobmonHsaTe mpeoOpa3oBaHHs TPUTOHOMETPUYECKMX BBIPDAKEHUH U peliaTh
' TPUTOHOMETPUYECKHUE YPABHEHUS




Kon

HpOBepﬂeMble NMpeaAMETHLBIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOI

NpoBepPsSIeMOro o
00pa3oBaTeIbLHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
BeimonHsaTe npeoOpa3oBaHUsS  IIENbIX, PAIMOHAIBHBIX U  HPPALUOHATIBHBIX
2.3 BBIPKEHUI M peliaTb OCHOBHBIC TUITBI LIEJBIX, PAIIMOHAIBLHBIX M UPPALMOHATBHBIX
yYpaBHEHUU U HEPABEHCTB
24 [TpuMeHsTh ypaBHEHUS U HEpPABEHCTBA JUIsl PELIEHMs] MaTeMaTHYECKHUX 3a7ad U
' 3a]a4 U3 pa3IM4HbIX 00JacTel HayKH U pealbHOM JKU3HU
MogenupoBaTh peajgbHbIE CUTYAIlMH Ha S3BIKE alreOpbl, COCTABIATH BBIPAKEHUS,
2.5 ypaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 33J]a4M, UCCIIEIOBATh MMOCTPOCHHBIE MOJIEIH
C MCIIOJIb30BAaHUEM arIapara anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBarh TNOHATHSAMH: (QYHKIHSA, CIOCOOBI 3amaHus (yHKIHH, 00JacTbh
3.1 ompesieNieHuss ¥ MHOXKECTBO 3HaueHUd QyHkuuu, rpaduk GyHKIUH, B3aHUMHO
oOpartHbIe GYHKIUU
39 OnepupoBaTh MOHSATHUSMHU: YETHOCTh W HEYETHOCTh (DYHKUMU, HYIH (DYHKIHH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaduku GyHKIMNA 1151 peLICHUs] ypaBHEHUH
34 Ctpouts u uyuTarh TrpaduKu JHHEWHOM (YHKIMU, KBaApaTUYHOW (YHKIHH,
' CTETIeHHOW (DYHKIIUH C LENBIM MTOKa3aTeleM
Hcnonb3oBate rpaduku GyHKUMN JUIS UCCIIEIOBAaHUS MPOIECCOB M 3aBUCUMOCTEN
3.5 IIPU pEeIIeHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PeasbHOM KU3HH, BHIPAKATh
(dopMynaMu 3aBUCIMOCTH MEX/y BETMUYMHAMU
4 Hauana matemaTnyeckoro aHaausa
41 OnepupoBaTb  HOHATHAMM: MOCJIEI0BATENBHOCTb, apupmernyeckas U
' reoMeTpHuuecKas porpeccun
492 OnepupoBaTh MOHATHUAMHU: OECKOHEYHO yOBIBarOIasi reoOMeTpUYecKas Mporpeccus,
' CyMMa OECKOHEUHO yObIBaIOIEH T€OMETPUUECKON NMPOrpeccun
4.3 3agaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMU
44 Hcnonp30BaTh CBOMCTBA MMOCIEAOBATEIBHOCTEH U MPOTPECCUM JUIsl  pellieHus
' peaybHBIX 33]a4 MPUKIIaTHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSMH: MHOKECTBO, ONEPAI[UH HAJ MHOKECTBAMHU
59 Hcnonp30BaTh TEOPETUKO-MHOMXKECTBEHHBIM ammapar JUisi ONKCAaHUS peabHBIX
' IPOIIECCOB U SBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.3 OnepupoBaTh MOHATUSAMU: OIIpe/IeJIeHIE, TEOpEMa, CIEe/ICTBUE, 10Ka3aTEIbCTBO




11 KJIACC

Kon .
IDOBEDSIEMOLO IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
posep 00pa3oBaTeJIbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yabrara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh NOHATHUAMHU: HATypaJbHOE, LIEJO€ YHUCIO; HCIOJIb30BaTh IpPHU3HAKU
11 JEJIMMOCTH LIEJIBIX YHCEl, PA3JIOKEHHUE YUCIIA HA ITPOCThIE MHOXKUTEIU JJIS PEILICHUS
3a1a4
1.2 OnepupoBarh MOHATHEM: CTENIEHD C PALlMOHAJILHBIM IIOKA3aTENeM
13 OnepupoBarh MOHATUSAMH: Jiorapu(M 4YHCIA, JECATUYHBIE W HATypaJbHBIC
' Jorapudmpl
2 VYpaBHEHUsI U HEPABEHCTBA
[IpumeHnsaTh cBOICTBa CTENeHU A NpeoOpa3oBaHMs BBIPAKEHUI, ONEpUpPOBAThH
2.1 IOHATUSAMM: II0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
IIOKa3aTeIbHBIX YPABHEHUN U HEPABEHCTB
BoinonHATe peoOpa3oBaHus BhIpAXKEHUMN, COJEPKALIUX JIOTapu(Mbl; ONEpPUPOBAThH
2.2 MOHATUSAMMU: JIOTapu(PMUIEcKoe ypaBHEHHE U HEPABEHCTBO; PelllaTh OCHOBHBIE THIIBI
Jorapu(MUUECKUX ypaBHEHUI U HEPABEHCTB
2.3 HaxoauTs pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh TMOHATUSIMHU: CHCTEMa JIMHEMHBIX YpaBHEHHUH U €€ pellleHue;
' HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PELICHUS NPAKTUYECKUX 3a/1a4
25 Haxomute pemeHus mNpOCTEMIIMX CUCTEM W COBOKYIHOCTEM pPalMOHAJIBHBIX
' YPaBHEHUI U HEPABEHCTB
MonennpoBaTh peajbHblE CUTyallMM Ha SI3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
2.6 YPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMBl II0 YCIOBHUIO 3aJa4yM, MCCIEA0BATh
IIOCTPOEHHBIE MOJIEININ C HCIOIb30BAaHUEM allliapaTa ajareopbl
3 OyHKIMH U TpaduKh
OnepupoBaTh MOHATHAMU: NEepUOIUYECKass (YHKIMS, TPOMEKYTKM MOHOTOHHOCTH
31 (GyHKIMH, TOYKM SKCTpeMyMa (yHKIMHM, HauOosblllee M HauMEHbIlee 3HAYECHUs
GYHKIIMM Ha TPOMEXKYTKE;, HCIOIb30BaTh MX JUIs HCCIeAOBaHUSA (DYHKLIHH,
3aJjaHHOH rpadukom
OnepupoBarh NOHATUAMU: TpaduKU TIOKa3aTeNbHOM, JorapuMUYecKo U
3.2 TPUTOHOMETPHUECKUX (DYHKIMN; N300paskaTh UX Ha KOOPAMHATHOMN TIOCKOCTH U HC-
MI0JIB30BATh JUISl PEIIECHUS] YPAaBHEHUN U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKU JIMHEHHBIX YpaBHEHUH U
' HCIIOJIB30BATh UX JJI PELICHUS] CUCTEMBI JINHEWHBIX YPaBHEHHUN
3.4 Hcnonb3oBatk rpaduku GYHKIUHN JUIsL UCCIIEI0BAHUS MPOLIECCOB U 3aBUCUMOCTEN U3




Kon

HpOBepHEMbIe NpeAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

NpOBePsIEMOro .
00pa3oBaTeIbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
APYTUX y4eOHBIX TUCIHUILIHH
4 Havana matematuueckoro ananusa
OnepupoBarh TOHATHSAMH: HENpepbiBHAs (YHKIMA, TPOU3BOAHAS (YHKLUH;
4.1 HCIOJIb30BaTh T'€OMETPUUYECKUI U (PU3UYECKHI CMBICT IPOU3BOJHON AJISl pellieHus
3a1a4
42 Haxomuth mnpous3BOAHBIE 3JIEMEHTAapHBIX (DYHKUMNA, BBIYUCIATH IPOU3BOJIHBIC
' CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITHIA
43 Hcnonb30BaTh MpPOM3BOAHYIO IJIsl HCCIENOBAaHUS (PYHKIMM Ha MOHOTOHHOCTh W
' HKCTPEMYMBI, IPUMEHSATH PE3YIbTATHI UCCIEAOBAHMS K IIOCTPOCHUIO Tpa(uKOB
44 Hcnonb30BaTh MpPOM3BOAHYIO JJIS HAXOXICHHS HAWIYYIIEro pEHIeHUs B
' MPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHX, 3a/1a4ax
45 OnepupoBarh MOHATHIMH: NIEPBOOOpa3Hast U UHTETPA; MOHUMATh T€OMETPUUYECKUN
' 1 (U3UYECKUI CMBICI UHTErpaia
16 Haxomute mnepBooOpasHbie 3JIeMEHTapHbIX (DYHKIMNA, BBIUUCIATH MHTErpan Io
' dbopmyiie Hetotona — JleitOnuna
47 Pemrate mpukiamHble 3amaud, B TOM YHCIE COIHMAIbHO-DKOHOMHUYECKOTO H

(l)I/ISI/ILIeCKOI‘O XapakTepa, CpeaACTBaAMHU MAaTCMATUYICCKOI'O aHaJIn3a




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna 1 BEIUUCIIEHUSA

Panyonanenele unciaa. OOBIKHOBEHHbIE U JI€CATUYHbBIE IPOOU, IPOLIEHThI, OECKOHEUHBIE
nepuoauieckue Apodu. ApupmMeTndecKre onepalyy ¢ palMoHaIbHBIMU YUCIIaMU, TIpeodpa-

11 . .
30BaHMsI YMCIOBBIX BbIpakeHHH. IlpumeHeHue npobeil W MNPOLEHTOB s pelleHUs
IIPUKJIAIHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIICH 3HAHUN U PEAIbHOW KU3HU
JeiictBuTtenpHble uMciaa. PanuoHanbHble W HppalMOHAIbHbIE 4Mcaa. ApudMeTHueckue
1.2 |omepaumum ¢ ACWCTBUTENBHBIMH 4HCIaMU. [IpuOMmkEHHBIE BBIYMCICHHS, TpaBHIIA
OKpYTJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCIICHUH
Crenens ¢ nenbiM nokaszareneM. CtangapTHas ¢hopma 3amucH JedCcTBUTENbHOrO uncia. Mc-
1.3 |[nonp3oBaHMe mNOAXOASIIEH (QOPMBI 3amUCH  JEHCTBUTENBHBIX YMCEN JUIsl PpeIIeHUs
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JaHHbIX
14 Apudmernueckuil KOpeHb HaTypallbHOU creneHu. JleficTBus ¢ apudMeTHuecCKuMI KOPHAMU
' HaTypaJbHON CTENIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIIOBOT'O apTyMEHTA
2 YpaBHEHMS U HEPABEHCTBA
2.1 | ToxxaecTBa M TOKAECTBEHHBIE MPEOOPA3OBAHUS
29 [TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BblpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
' bopMyIbl
2.3 | YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo/1 MHTEpBajoB
2.4 | PemeHue nensix U ApoOHO-PAIMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 | Pemenue uppannoHanbHbIX ypaBHEHUH 1 HEPABEHCTB
2.6 | PemeHne TpUTOHOMETPUYECKUX YpaBHEHHHA
27 [TpuMeHeHre ypaBHEHUI M HEPABEHCTB K PEILICHUIO0 MaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3 pas-
' JMYHBIX 00J1aCTe! HayKU U peanbHOMN KU3HU
3 OyHKIHH U TpaduKu
3.1 | ®ynknws, ciocoOs! 3axanus GpyHknuu. ['paduk pynknuu. Bzanmao oOpaTHbIe QyHKITHH
39 Ob6nactp ompeneneHuss U MHOXecTBO 3HaueHui ¢yHkiuu. Hymu ¢ynkuuu. [Ipomexyrku

3HAKOIOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU




Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
33 CreneHHass (yHKIMS C HaTypaJbHBIM M IIeJbIM TOKa3zatesneM. EE cBoiicTBa M rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpudeckass  OKPYXHOCThb, ONpPEACICHUE TPUTOHOMETPUUYECKHX  (YHKIIHA
' YUCJIOBOTO apryMeHTa
4 Hauvama MmaTemMaTH4ecKOro aHajan3a
41 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aHaHMs IIOCIEIOBATEIbHOCTEH. MOHOTOHHBIE IIOCIIE-
' JIOBATEILHOCTH
ApudmeTrndeckass W TeOMeTpUYecKass  mporpeccuu.  beckoHeuHo — yObIBarommas
4o |TreoMerpuueckas —mporpeccys. CymMma OECKOHEYHO YOBIBAIOIICH TIeOMETPHYECKOM
' nporpeccuu. Gopmysna CI0XKHBIX MPOIEHTOB. VCmoap30BaHUE MPOTPECCUU JIs PEIICHUS
peanbHbBIX 3a/1a4 MPUKIATHOTO XapaKTepa
5 MHo’ecTBa U J0TMKa
MHoOecTBO, onepauuu Haja MHOecTBamu. Jlumarpammel Dinepa — Benna. Ilpumenenue
5.1 | TeOpeTHKO-MHOXKECTBEHHOTO arapara JJisi OMUCAHUS PEAIbHBIX TIPOLIECCOB U SIBJICHUH, TTPH
peIlIeHnH 3a7a4 U3 IPYTuX y4eOHbIX MPEeIMETOB
5.2 | Onpenenenue, Teopema, CIEICTBUE, I0KA3aTEIHCTBO
11 KJACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uuncna 1 BEIYUCICHUS
1.1 HarypanbsHble u nesnbie yucna. [Ipu3Haku 1eTMMOCTH LETBIX YHCEeI
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOWCTBA CTETIEHU
1.3 Jlorapudm uucna. /lecaTuanbie U HATypaJIbHBIC JOTAPU(MBI
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 [Ipeobpa3zoBanue BbIpaXeHH, coepiKalux Jorapudmol
2.2 [TpeoOpazoBaHre BBIpAKEHH, COEPIKALINX CTENICHH C PAIlMOHATBHBIM MOKa3aTelleM




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA
26 Cucrtembl JIMHEHHBIX ypaBHEHHMH. PelleHne npuKIafHBIX 3ajady C HOMOIIBIO CHUCTEMBI
' JIMHEUHBIX YPABHEHUN
2.7 CucTteMbl U COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
28 [IpumeHeHrEe ypaBHEHMH, CHUCTEM W HEPABEHCTB K PEUICHHIO MaTEMaTHYECKUX 3anad U
' 3ajlay U3 pa3IMuHbIX 00JacTel HAyKU U peabHOM KU3HU
3 @yHKIMU U TpaduKu
Oynkuus.  Ilepmoguueckue  ¢yHkumu. IIpoMexyTkn  MOHOTOHHOCTH — (DYHKLUH.
3.1 Maxkcumymbl 1 MUHUMYMBI (hyHKIHA. Hanboubinee 1 HanMeHblee 3HaueHue GyHKIUU Ha
IPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U rpaduku
3.3 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUN A7l pEIIeHHs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QyHKIME U1 HCCIEIOBaHUS IPOLIECCOB M 3aBHCUMOCTEH,
3.5 KOTOpBIE BO3HMKAIOT IIPU PELICHUU 3a/ad U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOMN
KHU3HU
4 Hauana maremMaTHueckoro aHajimsa
4.1 HenpepsiBable pyHKIIMU. MeTo MHTEPBAIOB /7Sl pELIEHHS] HEPAaBEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GpU3NIECKUN CMBICT IPOU3BOTHON
43 [TpousBoaHbIE 37eMEHTapHbIX (QYHKIHUH. DOpMysbl HaXO0XKJIEHUS NPOU3BOIHON CyMMBI,
' IPOM3BEACHUS U YaCTHOTO (DYHKIMH
44 [TpumeHeHre NpON3BOAHOM K MCCIEI0BaHUIO0 (YHKIUI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxosxnenne HauOoJbIero 1 HAaMMEHbIIETo 3HaYeHUs! (PYHKLIUU Ha OTpe3Ke
A5 [lpumeHeHne NPOW3BOAHOM Ui HAXOXKIEHHUS HAMIYYIIero pemeHus B TPUKIATHBIX
' 3aaydax, AJIs ONpeaesIeHUs] CKOPOCTH Ipoliecca, 3a1laHHOro (GopMyInoit Ui rpadukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTterpan, ero reomMeTpuueckuil ¥ (U3MUeCKUil CMbICI. BblumciieHue uHTErpaia 1o

dbopmyne Hetotona — JleiiOHuia




ITPOBEPSEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O

OBILIEI'O OBPA3OBAHUSA
Kon
s IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJbTATaM OCBOECHUS
P OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus
TpedoBaHMSI

Bnagenue merogamu A0Ka3aTeNbCTB, ANTOPUTMAMU PELIEHMs 3a]ad; yMEHHE
(dbopMynupoBaTh U ONEPUPOBATH MOHATUSMU: OIpE/EICHHE, aKCUOMa, TEOpEeMa,
CIIEJICTBHE, CBOICTBO, MIPU3HAK, JI0Ka3aTeNIbCTBO, PaBHOCHJIbHBIE
(GOpMyIHpOBKH; NPUMEHSATH HX; yMeHue QopMyaupoBatb oOpaTHOEe H
IIPOTUBOIMOJIOKHOE YTBEP)KIACHHE, MNPUBOJIUTH NPUMEPbl U KOHTPIPHUMEPHL,
WCIIOJIb30BaTh METOJ MAaTEMATHYECKOW WMHIYKLUHH; MPOBOJUTH JOKa3aTelIbHbIC
paccyX/JeHUsl IpU pelIeHWH 3a]a4, OLIEHUWBATh JIOTMYECKYIO0 IPaBHUIbHOCTh
pacCcyXJIeHHU; YMEHHE OIEepUpPOBATh MOHATUAMH: MHOXKECTBO, IOJMHOECTBO,
omepaluy  HaJ  MHOXKECTBaMH;  YMEHUE  MHCIIOJNb30BaTb  TEOPETHKO-
MHOECTBEHHBIH almapar JJjisl ONMCAaHUs PEAJIbHBIX IPOLECCOB U SIBJICHUN U IIPU
pemieHnH 3a1a4, B TOM 4YHCIE U3 JPYrUX Y4YEOHBIX IPEJAMETOB; YMEHHE
ONEepUpPOBaTh MOHATUSMU: Tpad, CBSI3HBIA Tpad, aepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a7aBaTh W ONKCHIBATH Ipadbl Pa3IUYHBIMH CIIOCOOAMH;
MCIOJIb30BaTh Ipadbl P PEHICHUU 3324

YMeHue oneprupoBaTh MOHATHIAMH: HATYPAJIBHOE YUCIIO, LIEJIOE YUCIIO, CTENEHD C
LIEJIbIM IIOKA3aTeleM, KOPEHb HaTYPaJIbHOM CTENEHHU, CTENEHb C PAlMOHAIBHBIM
roKaszarejieM, CTENeHb C JICHCTBUTENBHBIM I[OKa3aTejeM, JiorapudM duca,
CUHYC, KOCHHYC U TaHI€HC IIPOU3BOJIBHOIO YMKCJIA, OCTATOK [0 MOIYIIIO,
palMOHAIBHOE YHCIIO, HMPPALUOHAIBHOE YHCIO, MHOXKECTBA HATypPAJIbHBIX,
LENbIX, PpaldOHAIBHBIX, JEHCTBUTEIBHBIX UHUCEN; YMEHHE HCIIOJIb30BaTh
MPU3HAKK JETUMOCTH, HaMMEHBUIMM OOLMil nenuTenb U HauMeHbllee olliee
KpaTHOEe, aJIrOpuT™M EBKIMIA NpU pEelIeHUH 3a/1ay; 3HAKOMCTBO C pa3jIMYHBIMH
MNO3UIIMOHHBIMU CHUCTEMaMH CUYMCJICHUS; YMEHHE BBIIIOJHATh BBIYHMCIICHHUE
3Ha4eHUH U TpeoOpa3oBaHMs BBIPAKEHHH CO CTENEeHAMHU M Jorapudmamu,
npeoOpa3oBaHus JApOOHO-pAIIMOHATIBHBIX BBIPAXEHHI; yMEHHE ONEepUpOoBaTh
MOHATHSIMHU: MIOCJIEI0BATEIBHOCTB, apupmeTnyeckast rporpeccus,
reoMeTpuyeckas Imporpeccus, OECKOHEYHO YyObIBarolass TIeoMeTpuuecKas
IIPOrpeccusl; YMEHHUE 3a/1aBaTh IIOCIEN0BATEIBHOCTH, B TOM YHUCIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOJYJIb M ApIYMEHT KOMIUIEKCHOTO YHUCIIa,
¢dbopMa 3amucu KOMIUIEKCHBIX 4YHCeNl (reoMeTpudecKasi, TPUTOHOMETpHUYecKas
u anreOpanyeckas); yMeTb IPOU3BOJAUTH apUPMETHYEeCKHe JIEHCTBHS C
KOMIUIEKCHBIMHM YHCIIAMU; MPUBOJUTH IMPUMEPHI UCIIOJIB30BAHMS KOMIUIEKCHBIX
4lCell; ONIEPUPOBATh MOHATUAMU: MaTpula 2x2 u 3x3, onpeAeanuTeNb MaTPHULIbI,
T€OMETPUYECKHUI CMBICI ONPEIEITUTEIIS

YMeHue onepupoBaTh  MOHATUSMU:  pPALMOHAIBHBIE, HPPALMOHAIbHBIE,
MOKa3zaTejbHble,  CTENEHHbIE,  JIoTapu(pMUUYECKHE,  TPUTOHOMETPUYECKHE
YPAaBHEHUs U HEPABEHCTBA, UX CHUCTEMBI; YMEHHME ONEPUPOBATH IOHSITHUIMM:
TOXKJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMA YpaBHEHMM M HEPAaBEHCTB, PaBHOCHUJIBLHOCTb YPAaBHEHMH, HEPABEHCTB U
CUCTEM; YMEHHE pellaTh YpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbI C IOMOUIBIO




Kon
NpoBePsIeMOro
TpedoOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero 0Opa3oBaHus

pa3IMYHBbIX NPUEMOB; PEIIaTh YPABHEHMs, HEPABEHCTBA U CUCTEMBI C IapaMeT-
pOM; IPUMEHATb YPAaBHEHUs, HEPABEHCTBA, WX CHUCTEMbI Ul PEILICHUS
MaTeMaTHYECKUX 3aJad M 3aJad U3 PA3IMYHBIX 00JIaCTEH HayKu U peajbHOU
YKU3HU

YMeHue  onepupoBaTh  MOHATHUSAMHU:  (QYHKOHs, YETHOCTh  (PYHKIIHH,
MEPUOIMIHOCTD (PYHKIIUH, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (DYHKIIHH,
IKCTpeMyM (YHKIIMHM, HAuOONbIlee W HAaUMEHbIIee 3HAYCHHS (YHKIUU Ha
MIPOMEKYTKE, HeTpephIBHAS (DYHKIIHS, aCHMITOTHI Tpaduka GyHKIUH, TIepBasi 1
BTOpass MpOW3BOAHASA (DYHKIMU, TEOMETPUUYECKUA W (DU3UYECKH CMBICI
MIPOU3BOIHOM, TEPBOOOpPa3Has, ONPEACIEHHBI HMHTETpall; YMEHHUE HaXOJIUTh
acCUMMTOTHI Tpaduka (YHKIUU; YMEHHE BBIYHCISATH IPOU3BOJIHBIC CYMMBI,
MPOU3BECHUS, YAaCTHOTO M KOMIIO3UIMH (DYHKIMH, HAXOAWTh YpaBHEHUE
KacarenpbHOW K Tpaduky QYHKIUH; YMEHHE HAXOAWTh IPOU3BOJHBIC
JIEMEHTAPHBIX ~ (YHKIMWA; yYMEHHE  WCIOJBb30BaTh  MPOM3BOJAHYIO  JIJIS
uccienoBanus (PpyHKIHNA, HAXOAWTh HAMOOJNBIINE W HAUMCHBIINC 3HAYCHUS
GyHKIUH; CTPOUTh TpapUKd MHOTOWICHOB C HCIOJIb30BAHUEM ammapara
MaTEeMaTHYECKOTO aHaju3a; MPUMCHITh NPOU3BOAHYIO JUIS HAXOXJICHUS
HAWJIYYIIIero PEIICHUS B PUKIIAJHBIX, B TOM YHCJIE COLUATBHO-3KOHOMUYECKUX
u (pu3uvecknx 3anadax; HAXOJUTh IUIOMAAH W O0BEMBI (DUTYpP C MOMOIIBIO
UHTErpaja; MPUBOIUTH IPUMEPHI MATEMATUYECKOTO MOICIUPOBAHHS C TIOMOIIBIO
G hepeHIMATBHBIX YPABHCHHIMA

YMmenue omnepupoBaTh MNOHATHAMH: Tpaduk GyHKIUH, oOpaTHas (QyHKIUA,
KoMrno3uuusi  (QyHKOMWA, JHHEHHas (QyHKOUSA, KBajpaTHUHas  (QyHKIHA,
pauMoHanbHast QYHKLUS, CTeNeHHas (YHKIUSA, TPUTOHOMETpUUecKue (yHKIUH,
oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIIMH, ITOKa3aTeabHas U Jorapupmudeckas
(GyHKLIMU; yMEHUE CTPOUTh TIpadUKUd U3YYEHHBIX (QYHKIUH, BBIIOIHATH
npeoOpa3oBanus TpaduKoB (QPYHKIMH, HMCIONb30BaTh TpadUKU IS HU3YHYECHUS
NPOIECCOB M 3aBUCHUMOCTEH, NpU pELIeHUHM 3aJad U3 JPYrux y4eOHBIX
MIpEeIMETOB U 3aJady U3 peajbHOW >KU3HH; BbIpakaTh (OpMyJaMU 3aBUCUMOCTHU
MEX]y BeIMUYMHAMMU; UCIOIb30BaTh CBOMCTBA U TpaduKK QYHKIUH s pelieHust
YpaBHEHUH, HEPABEHCTB 51 3a1a4
C MapaMeTpaMu; n300pakaTh Ha KOOPAWHATHOHN MIIOCKOCTH MHOKECTBA peIlIeHUH
YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 334l Pa3HBIX THIOB (B TOM YHMCIIE€ Ha MPOLIEHTHI,
JOJIM ¥ YacTH, Ha JBHXKEHHUE, padOoTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH,
3aJa4 M3 OONACTH YIpaBIEHUS JMYHBIMU U CeMEHHBIMU (UHAHCAMH);
COCTaBJISITh BBIpaXCHHUS, ypaBHEHUS, HEpaBEHCTBA
U UX CHCTEMBbl MO YCJIOBHUIO 3aJaud, HUCCJENOBATH IOJIYyYEHHOE pelIeHHuEe |
OIICHUBAThH MPABIONOI00HOCTh PE3yIbTAaTOB; YMEHHE MOJCIUPOBATH PEAIbHBIC
CUTyallud Ha S3bIKE MAaTEMaTHUKU; COCTaBIISATh BBIPAXKCHHS, YpPaBHECHUS,
HEPaBEHCTBA W MX CHUCTEMBI IO YCJIOBHIO 3aJlayH, UCCIEAOBATh IMOCTPOCHHBIC
MOJIETIM C UCTIOJIb30BAaHUEM alllapara aireOpbl, HHTEPIPETUPOBATH MOTYyUYESHHBIH
pe3ynbTar

YMeHue omnepupoBaTh MOHATUSMHU: CpelHee apudmMernyeckoe, MeauaHa,
HauOosplllee M HaUMEHblIee 3HAYEHUs, pa3Max, TUCIEepPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCIOBOrO Halopa; YyMEHHE U3BJIEKaTb, WHTEPIPETUPOBATH
uHpOpMalMIO, TPEACTaBICHHYI0 B Ta0nMuax, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA peaJbHBIX MPOLECCOB M SBJICHHM; NPEICTaBIAThH




Kon
NpoBePsIeMOro
TpedoOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero 0Opa3oBaHus

MH(OPMALIUIO ¢ TIOMOIIBIO TAOJHII U JUArpaMM; HCCIIEOBATh CTATUCTHUECKUE
JaHHbIC, B TOM YHCJIE€ C MPUMEHEHHEM TpadUyecKUX METOJOB U JIEKTPOHHBIX
CpeAcTB; TpadUYecKd UCCIEA0BaTh COBMECTHBIE HAOIIOACHUS C IOMOIIBIO
JiarpamMm paccerBaHUs M JIMHEIHON perpeccuu

YMeHue onepupoBaTh MOHATHSIMHU: CIyYalHBIA ONBIT M CIy4allHOE COOBITHE,
BEPOSTHOCTh CIIyYallHOI'O COOBITHSA; YMEHHE BBIYHMCIATH BEPOSTHOCTb C
UCTOJB30BaHUEM TpapUUECKUX METOAOB; MPUMEHATh (DOPMYIBI CIOXKEHHS M
YMHOXXEHHUSI ~ BEpOSITHOCTEH, (OpMysly IIOJHOM BEpOATHOCTH, (opMyiITy
bepuymnnu, xomOuHaTtopHble (akThl ¥ QOPMYINbI; OICHUBATH BEPOATHOCTH
peanbHBIX COOBITHI; yMEHHE OIEepUpPOBaTh MOHATUSAMU: CilydaiiHas BEJIMYHMHA,
pacnpeziesieHue BepOATHOCTEW, MaTEMaTUUECKOE OKUJaHHUe, TUCIIEpCUs U CTaH-
JapTHOE OTKJIOHEHHE CIy4alHOM BeIUYMHBL, (QYHKLUHMU paclpelesieHus |
IUIOTHOCTH PaBHOMEPHOTO, IOKA3aTENbHOIO M HOPMAJIBHOIO PAaCHpPEICICHUM;
YMEHHE HCIOJIb30BaTh CBOMCTBA W3YYECHHBIX DACIpEAENCHUN Ul pELICHUs
3aJ1a4; 3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIINX YUCEI, METOAbI BEIOOPOUHBIX
UCCIIE/IOBAaHUM; yMEHHE NPUBOJUTH IPUMEPHI INPOSBICHUS 3aKOHA OOJIBIIMX
Yuycesl B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHUE OIEpUPOBATH
MOHATUSIMM: COUETaHUE, NIEPECTAHOBKA, YACIO COYETAHUN, YUCIIO NIEPECTAHOBOK;
6unom HploTOHA; yMEHHE NMPUMEHATH KOMOMHATOPHBIE (DAKTHI U pacCyKICHHS
JUI pelIeHUs 3a]la4; OLEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; COCTABIATh
BEPOSTHOCTHYIO MOJIENIb M1 MHTEPIPETUPOBATH NOJYYEHHBIH PE3yJIbTaT

YMeHH€e onepupoBaTh MOHATHAMU: TOYKA, NpsMas, IUNIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA yIja, IUIOCKUN YroJ, ABYTPaHHBINA yroj, TPEXIPaHHbBIN
yroJl, CKpEIIMBAIOIIMECA MpsMbIE, NApaUIEIbHOCTb M IEPHEHAUKYISIPHOCTD
NPSAMBIX M IIOCKOCTEM, Yroyll MEXIy HpsSMBIMH, YroJd MEXIAy HIpsIMOM U
IIJIOCKOCTBIO, YrOJI MEXAY IIIOCKOCTSMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH,
paccTostHue MeEXAy HpPSAMBIMH, PAaCCTOSHHE MEXKIAY IUIOCKOCTSAMH; YMEHHE
MCIOJIb30BaTh NIPU PELICHNH 3a7a4y U3yYeHHbIE (PAKThI M TEOPEMbl IUTAHUMETPHH;
YMEHHE OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHUPA; CTPOUTh
MaTeMaTUYeCKUE MOJEIU C IOMOLIbI0 I€OMETPUYECKUX IOHATUN U BEIUYMH,
peniaTh CBA3aHHbIE C HUMH IIPAKTUYECKUE 3a]1a41
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YMeHue omnepupoBaTh MNOHATUSAMM: IUIOMAAbL (QUIYpbl, O00BEM QUIrypHI,
MHOTOTPaHHHUK, MpPaBWIbHBIII MHOTOTpaHHHMK, CEUYEHHWE MHOTOTpaHHUKA, KYyO,
napajjiesienunesl, MpusMa, nupamujaa, ¢Gurypa M TOBEPXHOCTb BpALICHHUS,
LWINHAP, KOHyc, Imap, cdepa, mIomanb cepsl, IIOMALbL ITOBEPXHOCTH
NUPaMU/bl, TPHU3MBI, KOHYyca, IMJIMHApPa, O00BEM Kyba, MNPSIMOYrOJIbHOIO
napajuiefienunesa, MUpaMubl, TPU3MbI, [UIWHApPA, KOHYyca, IIapa, pa3BEPTKa
[IOBEPXHOCTHU, CEUEHUS KOHYCa ¥ LIWJIMHAPA, apajuIeIbHbIE OCH WM OCHOBAHHUIO,
CeueHHe MIapa, MIOCKOCTh, Kacarolascs cQepsl, IWINHApPA, KOHYCa; yMEHHUE
CTPOUTH CEUYEHHUE MHOTOTPaHHMKA, H300pa’kaTh MHOTOTPAaHHMKH, (UTYpBI U
MOBEPXHOCTH BpAIllEHUs, UX CEYEHHS, B TOM YHCIIE C MOMOIIBIO AJIEKTPOHHBIX
CpPE/CTB; yMEHHUE NPUMEHATh CBOUCTBA FTEOMETPUUECKUX (PUTYpP, CAMOCTOSATEIBHO
(dbopMynpoBaTh ONpeAeeHusl U3yyaeMbIX (pUryp, BBIIBUTATh TUIIOTE3bI O CBOM-
CTBaX M NPU3HAKAX TNeOMETPUYECKUX (UTyp, 0OOOCHOBBIBATH MJIM OIpPOBEPraTh
UX; YMEHHME MpPOBOAUTH KiIaccHU(PUKAIUIO (QUIYyp MO pa3IuYHbIM TNPU3HAKAM,
BBINOJIHATH HEOOXOJMMBbIE JTOMTOJHUTEIbHBIE ITOCTPOCHUS
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YMmenue OIICPpHUPOBATH TMOHATHUAMU: ABUKCHUC B IMPOCTPAHCTBC, HapaJ'IJ'IeJ'ILHLIfI
IEPEHOC, CUMMCTpPUA Ha  TIJIOCKOCTH n B IMPOCTPAHCTBE, IOBOPOT,




NpoBePsIeMOro
TpedoOBaHMSI

Kon

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero 0Opa3oBaHus

npeoOpa3oBanue mogo0usi, NoJo0HbIe (PUTYPHI; YMEHHE paclio3HaBaTh PaBHBIC U
nomoOHble  (GUIyphl, B TOM WYHCIE B IPUPOJE, HCKYCCTBE, apXHTEKTypE;
HCIIOJIb30BATh T'COMCTPHUYCCKUC OTHOIICHHA IIpU PCHICHUH 3a1a4; HaxXOAWUTb
reOMETPUYECKHE BEJTMYHMHBI (JUTHHA, YroJl, IUIONMab, 00bEM) IPU PEIICHUH 33/1a4
U3 JIPYruxX Y4eOHBIX NPEIMETOB W U3 PEaTbHOM >KU3HU; YMEHHE BBIUUCIATH
reOMETPUYECKHE BEIMYHMHBI (IJIMHA, Yroj, IUIOMaab, O00BEM, IUIOIMIA/Ib
MOBEPXHOCTH), HCHOJB3ysd H3Y4YEeHHBIE (OPMYIBI U METOABI, B TOM YHCIIE:
IUIOIIA b TOBEPXHOCTH MUPAMUJIBL, IPU3MBI, KOHYCa, IIJIMHIPA, IUIOAb ChephL;
00BEM KyOa, IPSIMOYTOJIBHOTO MapaJlIeIICIHIIEIa, TUPAMUJIBL, IPU3MBI, IITHHIPA,
KOHYCa, I11apa; yMEHHE HaXOAUTh OTHOIICHHE 00BEMOB MOTOOHBIX QHUIYP
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YMeHue onepupoBaTh MOHITHIMHE: TPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT, BEKTOD,
KOOPJIMHATHl TOYKH, KOOPJMHATHI BEKTOpA, CyMMa BEKTOPOB, IMPOHU3BEICHUE
BEKTOpa Ha YHCJIO, Pa3JIOKEHUE BEKTOpa MO 0a3ucCy, CKAISIPHOE MPOU3BEACHHE,
BEKTOPHOE TIPOM3BEICHUE, Yrojd MEXIy BEKTOpaMH; YMEHHE HCIIOIb30BaTh
BEKTOPHBIH W KOOPJMHATHBIA METOJ IS PEIICHUS TCOMETPUUYCCKUX 3a1ad H
3a]a4 IPYruxX Y4eOHBIX MPEIMETOB
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YMeHue BBIOMpATh MOAXOMAIIMN METON JUIsl PEIICHUsS 3aJadd; MMOHUMAaHHE
3HAYUMOCTH MaTE€MaTHKU B U3YYCHHH MPUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB
U SBJCHUW; YMEHUE paClO3HAaBaTh MPOSBICHHE 3aKOHOB MATEMaTHUKU B
HUCKYCCTBE, YyMEHHUE IMPUBOJUTH IPUMEPbl MAaTEMAaTUYECKUX OTKPBITUI
POCCHIICKOM U MUPOBOI MAaTEMAaTUYECKON HAYKHU

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMBIX HA EI'D 110

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BEIYUCICHUS
1.1 |HarypaneHbie u nenble uncna. [Ipu3Haku JeTMMOCTH HENbIX YUCell
12 Panmonaneubie  umcna. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOHM, TIPOIICHTHI,

0OeCKOHEUHBIEe IEPHOINYECKUE IPOOH




Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHMS

Apudmernueckuii KOpeHb HaTypalbHOW creneHH. JleiicTBus ¢ apudmerndeckuMu

13 KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenens ¢ nensiM nokasaresieM. CTeneHb ¢ palMoHaIbHBIM Toka3aresieM. CBoHcTBa
CTENEHU
15 Cunyc, KOCHMHYC W TaHIEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YMCJIOBOIO apryMeHTa
1.6 |Jlorapudm uucna. JlecaTuunpie 1 HATypaJIbHBIC JTOTAPUDMBI
JeiicTBuTenpHbIe Yncia. ApupMeTHYECKHe ONepanuy ¢ JIeHCTBUTEIbHBIMUA YHCIAMU.
1.7 |IIpuGnuxEHHbIE BBIUMCIICHUS, ITpaBUIa OKPYIJICHUs, IPUKKJIKA U OLEHKA pe3yJbTara
BBIYMCIICHHUI
1.8 |IIpeobpazoBanHue BhIpaXKEHUN
1.9 |KommiekcHble uncia
2 | YpaBHeHUS M HEpAaBEHCTBA
2.1 |Lenbie u qpoOHO-pallMOHAIBHBIE YPABHEHUS
2.2 |HppanumoHanbHble ypaBHEHUS
2.3 |TpuronomerpuyecKkne ypaBHEHHS
2.4 |Iloka3arenbHble U JTOrapu(PMUUECKHE YPaBHEHUS
2.5 |Ilenbie u 1poOHO-paITMOHAIbLHBIC HEPABEHCTBA
2.6 |HppammonanbHble HEpaBEHCTBA
2.7 |Iloka3aTenpHble U JOorapu(pMUUECKUE HEPABEHCTBA
2.8 |TpuroHomerpuyeckre HepaBEHCTBA
2.9 [Cucrembl 1 COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB
2.10 |VYpaBHeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 |Marpuua cucteMsl JMHEHHBIX ypaBHEHHH. Onpeaenurenb MaTpUIlbl
3 |DyHkumu u rpadpuku
31 OyHK1Ms, cnocoOsl 3aaanus GyHkuu. I'paduk pynkuun. Bzaumuo oOpatHble QpyHK-
un. Yétaple n HeuéTHble GyHkmn. [lepnonndeckne GyHkunm
OO6nacte ompeneiaeHuss W MHOXKECTBO 3HaueHUM QyHkumu. Hymm QyHkuumu.
39 [TpomexxyTkn  3HaKOHmOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MaxkcumymMbl ¥ MHHAMYMBI  (QyHKImu. Haumbonblnee W HaWMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHast QyHKIMS ¢ HATYpaJbHBIM U LeJbIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KOopHs N-0ii cTenenu
3.4 |Tpuronomerpuyeckue GyHKIMH, NX CBOWCTBA U TpapUKu
3.5 [IlokazatenbHas u jorapudmuyeckas QyHKIMH, UX CBOWCTBA U rpaduKu
36 Touku pa3zpsiBa. AcuMnToThl rpadukoB GyHkuii. CBoiicTBa QyHKIMI, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 |IlocnenoBaTeabHOCTH, CHOCOOBI 3aJaHUS TOCIIEI0BATEIbHOCTEN
3.8 |Apudmerndeckas u reomerpudeckas nporpeccun. DopMyna CI0KHBIX MTPOIIEHTOB
4 |Hauvana mareMaTH4eckoro aHajamn3sa
4.1 |IIpousBoanas ¢pyHkimu. Ilpon3BoaHbIe 37€MEHTAPHBIX (HYHKIUN
[IpumeHeHne TMPOU3BOMHOM K HCCIEJOBAHUIO (YHKIMM Ha MOHOTOHHOCTH U
4.2 |[skctpemymbl. HaxoxxaeHue HauOOJbIIEr0o M HAWMEHBIIETO 3HAUYE€HUS (YHKUUU Ha
OTpe3Ke
4.3 |IlepBooOpasnas. MaTErpan
5 |MHoXecTBa U JIOTHKA
5.1 [MmHoxecTBO, onepaiuu HaJ MHOKecTBamMu. J{marpammer Ditnepa — Benna

5.2

Jloruka




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6 |BeposTHOCTH U CTAaTHCTHKA

6.1 |OmwucarenpHas CTaATUCTUKA

6.2 |BepostHOCTB

6.3 [KombOunaropuka

7 I'eomerpus

7.1 | Purypsl Ha JIOCKOCTU

7.2 |IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

7.3 |MHoOrorpaHHUKH

7.4 |Tena u NOBEpXHOCTH BPALICHUS

7.5 |KoopauHatsl 1 BEKTOPBI

YUYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YAEHUKA

Amumos L. A., Konsrun F0.M., TkaueBa M.B. u nip «Anrebpa u Havasia
MareMatnyeckoro ananusa 10-11 kiacc (6a30BbIit U yriTyOIeHHbINH ypoBeHb» AO «
N3natensctBO «IIpocBenienue»

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET



