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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOpPOHBI, OH OOecCHe4YMBaeT WHCTPYMEHTAJIbHYIO 0a3y Uid H3y4YeHHs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaronuecsi OBJAQJECBAIOT YHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUUIECKOU opme.

VY4eOHblil Kypc anredpsl W Hayall MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKU, XUMHH, OWOJIOTMH, TOHHUMAaHHS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX MJIS
JAIBHEWINET0 00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl ¥ MaTeMaTHUYECKOrO aHaIHM3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMHA U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUYECKOE
MBIIILJIEHUE.

B xome m3yuenuss ydyeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIENEeH pealbHbIX CUTyalud, MHTEPIPETALHUU IOJIyYEHHBIX
pELIEeHNH, 3HAKOMSTCS C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanusyercss Kak depe3 ydeOHbI Marepuall, cnocoOCTBYOLUN (OPMUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meroauku o0ydeHMsl anreOpe M HadajaM MaTeMaTHYeCKOro aHaju3a JIEKHUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEIyIOIINE COJEpKaTeIbHO-METOAUYECKHe JUHUM: «Uucna u BblUMCICHUS», «DYHKIMH U
rpadgukny, «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremMaTH4ecKoro aHanu3a», «KMHokecTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOHSISA IPYTr
JIpyra ¥ TOCTENEHHO HAChIIAsCh HOBBIMH TeMaMu M paszjaenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepikaHue HEeCKOJIbKUX
MaTeMaTHYeCKUX TUCLHMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTHYeCKHi aHaiu3,
TEOpHsl MHOXKECTB, MaremMaTrhyeckas joruka u jpyrue. [lo mepe Toro kak oOydarouiuecs
OBJIaJIEBAlOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTYalluM, MPUMEHATh 3HAHMs, MOJIYYEHHBIE NMPU HM3YYEHHUU Y4eOHOro Kypca, Ui pelIeHHS
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBET.



CopepxarenpHo-MeTOAMYEeCKass  JUHUS  «Yucna W BBIUMCIEGHMSD  3aBEpIIAET
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
NpUOIKEHHBIC BRIYMCIICHUS, OIICHUBAThH YHCIIOBBIC BRIPAYKEHUS, pab0OTaTh C MATEMAaTUICCKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarONIMMCSI MHOXECTBA HATYPAJIbHBIX, IEIBIX, PAlMOHAIBHBIX U
JNEHCTBUTENbHBIX YMCEN JOMOJHSAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 aTux
MHO’KECTB pPacCMaTpPUBAIOTCS CBOMCTBEHHBIE €My clielU(pUUecKre 3a/1a4u U ONepaluu: JeJIeHne
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, O0cCoOble CBOMCTBA
paloOHATBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETHUYECKUE OIEepaluy, a TAaKKe M3BICUYCHUE
KOpPHS  HAaTypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX  uyucel.  braromaps
MOCNIEOBATEIbHOMY — PACIIMPEHUIO Kpyra HCIOJNb3YeMbIX 4YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (POpMHUpYyeTCs MpeACcTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEJIEH peaTbHOTO MUPA, IIIUPOKO
UCIIONIB3YIOTCSI 0000IIEHIE U KOHKPETU3AIHSI.

Jluans «YpaBHEHHUS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IPEIYCMOTPEHO pPEeIIeHHEe COOTBETCTBYIOUINX 3a1ad. B pe3ynprare o0y4arommuecs OBIIAICBAIOT
pa3IMYHBIMM ~ METOJaMH PpEUICHHs pPaldOHAIBHBIX, HWPPAUOHATBHBIX, IOKa3aTeNbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKKe 3a/ad,
coaepxanux mapamerpbl. [lonydeHHble yYMEHMs IIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMI C TOMOIIIBIO TTPOU3BOIHOM, TIPH PEIICHUH MPUKJIAJIHBIX 33/1a4 U 337a9 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikareiabHas TUHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBIMONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
PaAIMOHATILHBIX, UPPAIMOHAIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TAKKE BBIPAKCHHIA,
colepxammx creneHn u Jjorapudmel. bmaromaps usydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HaBBIKU AECTYKTUBHBIX PACCyXJIE€HUH, pabOThl C CUMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3G PeKTUBHBIC HHCTPYMEHTHI [T PEIICHHS IPAKTHYECKUX U €CTECTBEHHO-
HAyYHBIX 337124, HArJISAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToanYecKass TUHUS «DyHKIMU U TpaduKu» TECHO MEperuieTaeTcs ¢
JPYTUMH  JUHUSAMH  Y4eOHOrO Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEILHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOH, IOKa3aTeIbHOM,
norapu(pMHUECKON U TPUTOHOMETPUUYECKUX (DYHKITUH, UX CBOMCTB U rpaMKOB, UCIIOJIL30BAHNE
GyHKIUE Ui pelieHus] 3a7ad W3 JPYTUX YYeOHBIX IMPEAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK M C pelIeHHEM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAenseTcs (OPMUPOBAHUIO YMEHHS BbIpaXarh (HopMylaMu
3aBUCHUMOCTH MEXY Pa3InYHbIMUA BETUYMHAMH, UCCIEAOBATh MOJYYCHHbIE (YHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIWHUM HAleleH Ha pa3BUTHE YMEHHH U
HABBIKOB, TMO3BOJIIOIINX BBIPAXKATh 3aBUCHMOCTH MEXAY BEIMYMHAMH B Pa3IMIHON (opMme:
aQHAJTMTUYECKON, Trpaduyeckoii W clIoBeCHOHM. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIIEHHI0 W KOHKpPETH3allWH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacCHIMPUTh KPYT KaK MAaTeMaTHYE€CKUX, TaK U MPUKIAJIHBIX 3aJ]a4, JOCTYHHBIX 00y4JaroumuMmcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHsI mpoueccoB. JlaHHas cojepkaTelibHas JIMHUA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAaMH MAaTEeMaTHMYECKOIO aHajih3a CIOCOOCTBYET pPAa3BUTHUIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTHUSI MaTEMAaTUKU KaK HAyKH, U
00 X aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JHHUS «MHOXKECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEMaTUKH U TMpeJiaraloT Haubosiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKH M HCIOJIb30BAaTh €ro JIJIsi BBIPAXKEHUSI CBOMX MbIciel. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAaMU MAaTEMaTUYECKOW JIOTMKU CIOCOOCTBYET DPa3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPhIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToOB. Takue 3aJaHus BIUIETEHbl B KaXXAbId W3 Pa3lejOB MPOTrpamMMBbl,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HAOI0IaTEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparnpoBaThCs, HCIIOJIb30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenpbHOCcTh MO (hOpMHpPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B MIPOIIECCEe U3YUEHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOrO Kypca «Anredpa u Hayalia MaTeMaTUYECKOTO aHallu3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
OIepanyy ¢ JEHCTBUTEIBHBIMU 4YHCIaMU. MOIyilb JNEUCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nenbsiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anMcy JEHCTBUTENBHBIX YUCEN JUIsl PEIICHUs IPAKTUYECKUX 3a/1a4 U MIPEICTAaBICHUS JTaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTa norapudma. [[eciTHIHbIC U HATypaIbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUs. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM NEepeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[TpeoOpa3zoBaHue BbIpaKEHHM, COlEpKaLIUX JTOTapru(PMBbI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewienne cucrem JNMHEHMHBIX ypaBHEHUU. Marpuna CHCTEMbl JUHEHHBIX YPaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro Ie€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €T0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKJIAJHBIX 337a4 C TOMOIIBIO CUCTEMBI JUHEWMHBIX ypaBHeHUM. MccienoBanue moCcTpOCHHOM
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyalluH C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rPpaduKu

OyHKMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie ¢ynxiuu. Kommosuius
byakuumid. ['paduk Gyakuu. InemeHTapHble TpeoOpa3zoBanus rpaduKoB PyHKITUH.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHble u Heu€THble QyHKuuu. llepmogmueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX IPaUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenpHas U Jorapudmuueckas GyHKIHH, UX CBOIcTBa U rpaduku. Mcnonbs3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHMCJIIOBOI'O apIyMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hauyana maTemMaTnueckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTrpuueckas —mporpeccud.  beckoHeuyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukM pas3pbiBa. ACHUMOTOTH TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpEepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTopas npousBoHbie pyHKIMKU. OnpeneraeHne, reOMeTpUIECKUl 1 U3HIeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0ObEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KJIACC

Yuciia v BEIYMCICHUS

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOJTYJIIO, airopuT™Ma EBKmIa 115 pereHus 3a1a4 B ETbIX YUCIIAX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Yuciia. ApupMETHUECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpAUHATHOM mtockocTh. dopmyna MyaBpa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s pelieHus (GU3NYecKux u
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aa4 U3 Ppa3IMYHbIX oO0JacTedl HAayKW M peajbHOW JKHU3HM, HUHTEPHpPETAlUs IOJY4YEHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHWH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. BeluuciaeHne onpeneaéHHoro HHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue uWHTerpana Uil HAXOXKAEHUS IUIOMAaAed IJIOoCKUX @uryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHIInaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM INPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pelIeHHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO (3/10pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNY, OCO3HAHUE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COIHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolleil cpesbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIIECTBUN JIJIs1 OKPYXKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAUMMOCTHU JUIsSl pa3BUTHs LIMBUJIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
YCTAaHABJIMBATh CYHIECTBEHHBIH MpPH3HAK KIACCU(PUKAIMHM, OCHOBAHHMS JUIS OOOOIICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aK/II04YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco® pemieHus Yy4yeOHOM 3agaun (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MpoOJIeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OO0ObBEeKTa, SBJICHUS, IPOIIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAKKE BbIIBUTaTh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB  PA3JIMYHBIX THIIOB, AaHAJIU3UPOBATbh,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  Cc(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA 110 XOAY pPCHICHHUA 3aJjadid, KOMMCHTHUPOBATH HOJ'Iy‘{eHHbe/'I
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYACTHHKOB AMajiora, O6H3py>KI/IBaTI) pas3inune U CXO0ACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO ~BBIOMpATh (opMmar BBICTYIUICHHS C y4€TOM 3a4ad MPE3EHTAUUH U
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CroOco0 peleHus ¢ y4€ToMm
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YyJIbTaTa PEIICHNs MaTEMaTUUECKOM 3aa4uu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa IEId M YCIOBHSAM, OOBSICHATH NPHUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/ady, NPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBAThb
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboTsl (00CYXIeHUs, OOMEH MHEHHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuns B 10 kiacce oOydaromuics TMONYYUT CIEAYIOIINE MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OINEpPUPOBATh MOHATUSIMU: PALlMOHAILHOE YHCII0, OECKOHEUHAsl IepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOMKEHHBIC BBIYUCICHUS, MpaBWIA OKPYIJIICHUS, MPHUKHUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH IOHSATHEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUSI TaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH IMOHATHSAMHU: CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOZHO ONEpUpPOBaTh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEMEHHON, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemienus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reoOMETPUYECKUH CMBICI, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HWCCIENOBaTh IOCTPOEHHBIE MOJEIM C [OMOLIBI0 MaTpull H
oTpeeNnuTeNel, UHTePIPETUPOBATh MOIYYEHHBII pe3ylbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHusl BRIPAKEHUI;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapupMoB Ui IpeoOpa3oBaHus  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (GopMyasl s mpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO ONEpPUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICIIUPOBATh PpPEAIbHBIE CUTyallMd Ha S3bIKE aiureOpbl, COCTaBJIATH BBIPAKCHHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpaTHble (PYHKIIUH, KOMIO3HUIMS (PYHKIUH, rpaduK (GYHKIUH, BBHIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATH MOHATUSAMU: YETHbIE M HEUYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHHUMYMBbI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaguK CTENeHHON (YHKIMU C HaTypalbHBIM U IIENIBIM IOKa3aTeneM, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTapHOE MUCCIIEIOBAaHNUE U TIOCTPOCHUE UX IPapUKOB;

CBOOOZHO OMEpPUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapudmMudeckas QyHKIUU, HX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUN YACIOBOTO apryMEeHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: apupMeTHUYecKass U TeoMeTpudecKas Hporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEATbHBIX 33134 MPUKJIaTHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HETPEPBIBHbIC (DYHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: TIepBas W BTOpas MPOW3BOAHBIC (DYHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOIHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUsS PealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHSAMH: OIpEICIICHUE, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3ysbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTo Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh alroput™M EBkinnna;

CcBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3aUChIBAaTh HATypajbHbIC YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIC YHCIa B alreOpandyeckoil ¥ TpUrOHOMETpUYECKoil dopme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh X PEIICHUS C IOMOIIBIO PABHOCUIIBHBIX I1EPEXOJIOB;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE00X0auMBbIe (POPMYITBI TSI PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIEHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

NPUMEHSTh TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJENUPOBaTh peaIbHbIE CUTyallMM Ha s3bIKe aireOpbl, COCTAaBIATh BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIH pe3ylbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3MLIUHU (PYHKIUI C MOMOUIbIO 3JI€MEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMH [T MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAoBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIF30BaTh MPOU3BOAHYIO Il HAXOXICHUS HAMIIYUYIICTO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTICPUPOBATh MOHITUAMU: IEPBOOOPA3HAs, ONPEICIEHHBIA UHTETPaANI, HAXOIUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIMaTbHBIX YPABHCHH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.
1 MHuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas QyHKIHS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
[TocnenoBaTenbHOCTH U POTPECCHH 10
Henpepesabie ynkiuu. [IponszBoanas 20
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensle yucna 10
CucTeMBbl palroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1
YpaBHEHUU
8 3azauu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema vpoKa K n Hara uudposeie
n/n yp Bcero O;Tpo.m,m,le pﬁalcanecKne u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI pecype
1 MHo0kecTBO, Onepaluy HaJl MHOKECTBAMU 1
U UX CBOMCTBA
2 Junarpammsl Diinepa-BenHa 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
annapara JJis pelueHus 3agad
Pannonanenele yncina. OObBIKHOBEHHbBIE U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OEeCKOHEUHbIE IEPUOUYECKUE IPOOH
Panmonanenble yncina. OObIKHOBEHHBIE U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OEeCKOHEUHbIEe IEPUOIUUECKUE IPOOH
6 [TpumeHnenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHys MPUKJIaIHbIX 3aa4
v [Ipumenenue qpobeit U MPOLEHTOB JIst 1
pELIeHUs] TPUKJIAJHBIX 3a1a4
8 JenicTBuTenbHbIE YKciia. PalinoHaabHbIC U 1
MppalMoHaJIbHbIE YHCIIa
9 ApudmeTnueckne onepanuu c 1
JIENCTBUTENIBHBIMH YU CIIAMHU
10 Monynb J€HCTBUTENBHOIO YNCHIA U €r0 1
CBOMCTBA
[TpuOnkEHHbBIE BBIYMCIIEHUS, TIPaBUIIa
11 OKpYIJIEHUS, IPUKHJIKA U OLIEHKA 1

pe3yJibTaTa BEIYMCIECHUN




12

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YJIEHa HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

MHoOTOo4JICHBI ¢ TeTBIMEA KO3 QHUIITHeHTaAMHU.
Teopema Buera

17

Penrenne cucrem MTUHEHHBIX ypaBHeHI/Iﬁ

18

Penienue cuctem JIMHENHBIX YPAaBHEHUM

19

Martpuna CUCTEMBI IMHEUHBIX YPABHEHUN.
Ornpenenurens MaTpHUILLI 2%X2, €ero
T€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYNCIICHHE €r0 3HAYECHUS

20

Ornpenenurtens MaTpUILLI 2%X2, €ero
TE€OMETPUUYECKUN CMBICT M CBOWCTBA;
BBIUHCIIEHHE €0 3HAYEHUS

21

[IpuMeHeHne onpenenuTens s PeIeHNs
CUCTEMBI JINHEWHBIX YPABHEHUI

22

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHHI

23

Pemenne nmpukiagHeIX 3a/1a4 C IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

Konrponsnas pabdora: "PanonanbHele
ypaBHEHHU U HepaBeHCTBA. CrcTeMbl
JMHENHBIX YpaBHEHUN"




25

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.

B3aumuo oOparnbie ¢pynkiuu. Kommnosumus

byHKIMI

26

I'paduk pynkumu. dnemMeHTapHBIC
npeoOpa3zoBanus rpaduKoB QyHKIIUHA

27

O0nacTb onpeneneHus 1 MHOXKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuum.
[IpoMeXyTKH 3HAK MOCTOSIHCTBA

28

YérHble U HEUETHBIE (DYHKIIUU.
[lepuonnyeckue pynkumu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIHH

29

MaxkcuMyMBbl 1 MUHUMYMBI (DyHKIIHH.
Haubonpiiee 1 HaumMeHbllIee 3HaYCHHUE
(GYHKLMHU Ha IPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JpOOHO-
JIuHeHas QyHKuun

31

DIleMEeHTapHOE HCCIIeIOBaHUE U
HOCTPOCHHE TpaPUKOB ITUX PYHKLIUH

32

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTpOEHUE TPaPUKOB ITUX PYHKITUH

33

CreneHs c 1elbIM II0Ka3areaeM. buaom
HreroTona

34

CreneHsn ¢ LETBIM ITOKa3aTeaeM. buaom
Herorona

35

CrenenHast GyHKIHS C HATYPAIbHBIM U
eabIM IToKa3zareseM. E€ cBonicTBa 1

rpaduk

36

KonTponbnas pabota: "Crenennas
¢ynkuus. E€ coiicTBa u rpagux”

37

ApudmeTniecknii KOpeHb HATYpaIbHOM
CTEINEHU U €r0 CBOMCTBA




38

Apudmerndeckuii KOpeHb HaTypaTbHON
CTCIICHH U €r0 CBOWCTBA

39

[TpeoOpazoBaHys YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTEIIEHU U KOPHU

40

[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COZEPKAIIMUX CTENIEHU U KOPHU

41

[TpeoOpazoBaHys YHCIOBBIX BBIPAKECHUH,
COJICpXKAIINX CTETIEHU U KOPHU

42

Wppaunonanbuble ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS UpPAMOHAIBHBIX
ypaBHEHUH

43

Wppaunonanbubie ypaBHeHUs.. OCHOBHbIE
METO/Ibl PELICHUS UpPALMOHAIBHBIX
ypaBHEHUU

44

Wppaunonanbuble ypaBHeHUs. OCHOBHbIE
METO/IbI PELIEHUS UPPALUOHAIBHBIX
ypaBHEHUU

45

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
VPPaLMOHAIBHBIX YPABHEHUM

46

PaBHOCHIIBHBIE IEPEXOBI B PEILIEHUHT
VUPPALMOHAIBHBIX YPABHEHUH

47

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
VPPaLMOHAIBHBIX YPABHEHUM

48

PaBHOCHWIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAJIBHBIX YPABHEHUN

49

CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH
Kak (DyHKIIMM OOpaTHOW CTENEHH ¢
HATYpPaJIbHBIM ITOKA3aTeIIEM

50

CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH
Kak (PyHKIIMHU OOpaTHON CTENEeHH ¢
HATYpPaJIbHBIM ITOKA3aTEeIIEM




Kontponbnas pabdora: "CBoiicTBa u rpaduk

51 KOpHs N-oii cTenenu. MppaioHaibHble 1
ypaBHeHus"

59 C:FCHGEIB C palMOHATILHBIM MTOKA3aTeIeM U 1
eé cBolicTBa

53 C:Fel'IeI:IB C palMOHAJILHBIM TIOKa3aTesieM 1 1
eé CBOMCTBa

54 C:renelin) C palMOHATILHBIM MTOKA3aTeIeM U 1
eé cBolicTBa

55 [TokazarenbHast pyHKIINA, €€ CBOWCTBA U 1
rpaduk

56 Hcnonp3oBanne rpa:bHKa byHKIMH 17151 1
pelieHus: ypaBHEHU I

57 Hcnons3oBanue rpabe/IKa byHKIUY 115 1
pelIeHns ypaBHCHUH
[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE

58 METO/Ibl PEIICHUS] TOKA3aTEIbHbIX 1
ypaBHEHUU
[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE

59 METO/Ibl PEIICHHS] TOKA3aTEIbHbIX 1
ypaBHEHU
[TokazaTenbHbIie ypaBHEeHUsA. OCHOBHBIE

60 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX 1
ypaBHCHHIA

61 KonTponbhas pabora: "[lokazarenbHas 1
¢dbynkmus. [TokasarensHble ypaBHeHUS"

62 Jlorapudwm yucna. CBoiicTa norapudma 1

63 Jlorapudwm yucna. CBoiicTa norapudma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 JlecsiTuuHble ¥ HATypallbHBIE TOTapU(PMBI 1

66 JlecsiTuuHbIe ¥ HATYpaJIbHBIE JIOTAPU(PMBI 1




[IpeoOpazoBanue BbIpaXeHUH, CoIEepKAIINX

67
sorapuhMbl

68 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLIUX
aorapumsl

69 ITpeoOpa3zoBaHue BbIpaXKEHUM, COIEPKALINX
sorapuhMbl

20 Jlorapugmuueckas pyHKIus, €€ CBONCTBA U
rpaduk

71 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN AT
peneHusl ypaBHEHUI

73 Hcnonp3oBanue rpaduka GyHKIUN 1715
pelleHts ypaBHEeHUH
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/Ibl pelIeHuUs JorapuPMUIECKUX
YpaBHEHUHU
Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE

75 METO/Ibl pelIeHuUs JorapuPMUIECKUX
YpaBHEHUHU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

76 METO/Ibl pelIeHuUs JorapuPMUIECKUX
YpaBHEHUHU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
Jorapu(pMHUUECKUX YpaBHEHHM

78 PaBHOCHIIbHBIE TTEPEXO/BI B PEIIEHUH
JOrapupMHUECKUX YPaBHEHUHN

79 KonrponsHas pabdora: "Jlorapupmuueckas
¢byukius. Jlorapupmudeckre ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC

YHUCJIOBOTO ApTYMCHTA




CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC

81 1
YHCIIOBOTO apTyMEHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIOBOT0 apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMEHTa
TpuronomeTpuyueckast OKpyKHOCTb,

84 OTpeieNIeHUEe TPUTOHOMETPHUICCKIX 1
(YHKIMI YUCIIOBOTO apryMeHTa
TpuronomeTpuyueckasi OKpyKHOCTb,

85 OTpeieNIeHUEe TPUTOHOMETPHUICCKIX 1
(YHKIMI YUCIIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

90 Hpeo6pa3ouBaHHe TPUTOHOMETPHUUYECKHX 1
BBIpOKEHUH

91 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BbIpO)KEHU I

92 Hpeo6pa3ouBaHHe TPUTOHOMETPHUUYECKHX 1
BBIpOKEHUH

93 Hpe06pa3ovBaHHe TPUTOHOMETPUYECKHUX 1
BbIpOKEHUI

94 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

95 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

96 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

97 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

98 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

99 Penienne TpUrOHOMETPUYECKUX YPAaBHEHHM 1




100

PemieHne TpUroHOMETPUYECKUX YPAaBHEHUH

KonrpomnsHas padora:

101 "TpUroHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUs"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS

102 [1I0CJIeqOBAaTEIbHOCTE. MeTo
MaTeMaTUYECKON MHIYKIIMHU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 MOCJIeIOBaTeILHOCTH. VIcTOpus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ["'eomeTpuyeckasi Iporpeccust

106 beckoHeuHO yObIBaroIasi reoMeTprUIecKast
nporpeccust

107 Cymma 6ec1<0Heuqu yObIBaroIIei
reOMETPUUECKON MPOTPECCUH

108 JIMHENHBIN ¥ YKCIOHEHIMATBHBIA POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Hcnonp30BaHnEe IPOrpecCHU JIIsl pElIeHUs
pEaJIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa

111 'I'<OHTp0J'IBHa$I pabora:

ITocnenoBaTeabHOCTH ¥ IPOrPECCHN”

112 HenpepriBHbIE QYHKIIMN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMNTOTHI FpaUKOB
byHKIMI

114 CpoiicTBa (hyHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha

OTpe3Ke




MCTO[[ HUHTCPBAJIOB IJIA pCIICHUS

116 1
HEPaBEHCTB

117 Meton uHTEpBAJIOB JUIsl pELLICHUS 1
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS 1
HEPaBEHCTB

119 [TpumeHeHnEe CBONCTB HEMPEPBIBHBIX 1
GyHKUIMHA 715 penieHust 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
(GyHKUUH 171 pelieHus 3a1a4

121 [lepBasi u BTOpas Mpou3BOIHbIE (PYHKINU 1

199 Onpez[eneHHf:, reOMETPUUECKUI CMBICIT 1
IPOM3BOTHOM

123 OnpeneneHHve, (U3HYECKUN CMBICIT 1
IPOM3BOIHOM

124 YpaBHeHUe KacaTelIbHOU K rpaduKy 1
byHKIUN

125 VYpaBHeHMEe KacaTeabHOU K rpadpuky 1
byHKIIMHN

126 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (PYHKLIUH 1

127 [Tpon3BoIHBIE 3JIEMEHTAPHBIX (PYHKLUH 1

198 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS, 1
YaCTHOTO Y KOMITO3UIIMH () YHKITHIA

129 [Tpou3BoHAS CYMMBI, TPOW3BEICHHUS, 1
YaCTHOT'O M KOMIO3HIMHU (PYHKIUH

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO Y KOMITO3UIIMH () YHKIIHIA

131 Kontponbnas padora: "[IponsBognas” 1

139 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH 1

3HaHui: "YpaBHeHus"




[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUs
133 A " 1
3HaHui: "OyHKIUU
134 Wrorosast kKoHTpoIbHAs paboTa 1 1
135 Wrorosast koHTpOIbHAs paboTa 1 1
136 [ToBTOpeHnue, 0000IIeHNE, CUCTEMATH3AIIHS 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne Npou3BOJHON K
UCClIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne npon3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCClIeIOBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
ucclieIoBaHuI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI
Haxoxxnenne HanOoIbIIero u
HaMMEHBIIETO 3HAUYEHUs HENPEPHIBHON
(GyHKLIMU Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HaMMEHBIIETO 3HAUEHUs HEeNPEePbIBHOMN
(GyHKLIMU Ha OTpe3Ke

Haxoxxnenne HanOoJIbIIero u
HaMMEHBIIIETO 3HAUYEHUsI HENPEPbIBHOMN




(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

11

Haxoxnenne HauOOJIbIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIMU Ha OTpE3Ke

13

[IpuMeHeHne Npon3BOJHON IS
HaXO0XKJICHUS HAaWTy4llIero penieHus B
MIPUKJIAHBIX 3a]ja4ax

14

15

[IpuMeHeHne MpOU3BOTHOM ISt
HaxO0>KJICHUSI HAMJTYYILEro PEIIeHus B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenne nponu3BOIHOM IS
ONPEACIICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHoro GopMyIIoi UITu
rpaduxkom

16

17
18
19

[IpuMeHeHne Mpou3BOHON [
OIIpEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyson Hiu
rpaduKom

Komnozunus pyHKiumi

Komnozunus pyHKiui

Komnoszunus ¢pyHkImit

20

21

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOM TIOCKOCTH

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM IIOCKOCTH

L

-

22

Kontponbras padota: "UccnenoBanue




(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

[TepBooOpasHasi, OCHOBHOE CBOHCTBO

23
epBOOOPaA3HBIX

24 [TepBooOpazHbie 3eMEeHTapHBIX (QYHKIUH.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXA€HUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
MHTETpajIa

97 Brruncnenue onpenenéHHOro HHTErpaia
o opmyne Herorona-JleriOHuma

8 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleiiOnuna

29 [IpumeHeHne nHTErpana Ui Hax 0K IACHUS
TUIOMIA/IeH TUTOCKHUX (PUTYP

30 [TpumeHeHne UHTErpaa sl HaX OXKACHUS
00bEMOB reOMETPUYECKUX TeT

31 [Tpumeps! pemenuii auddepeHnnaTbHbIX
YpaBHEHUU

30 [Tpumeps! pemenuii auddepeHnnaITbHbIX
YpaBHEHUU
MaremaTrnueckoe MOAECIMPOBAHUE

33 pEaJIbHBIX MTPOLIECCOB C MTOMOLIBIO
mudpepeHIaTbHBIX YPaBHEHUH

34 Kontponbras padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIHH, UX
CBOMCTBA U TrpaduKu

6 TpuronomeTpruyeckue GyHKIHH, UX
CBOWCTBA U TpaduKH

37 Tpuronomerpuyeckue GyHKIHH, UX

CBOICTBa U Tpaduku




Tpuronomerpuueckue GyHKIUHU, UX

38 .
CBOWCTBA U TpapuKu

39 Tpuronomerpuveckue GyHKIUHU, UX
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPHIECKHUX

40 YpaBHEHHUH C TTIOMOIIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHUICCKHIX

41 yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKIX

42 yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OTOOp KOpHEH TPUTOHOMETPUUCCKHX

43 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHYECKOW OKPYKHOCTH

44 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB

45 Pemenue TpuroHoMeTpUIeCKHX
HEPaBEHCTB

16 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB

47 Pemenue TpuroHoMeTpUIeCKHX
HEPaBEHCTB
KonTponbnas pabora: "['padpuxu

48 TPUTOHOMETPUUYECKUX (DYHKIIUH.
Tpuronomerpruueckre HepaBeHCcTBa'

49 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PELICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOTbI pEIICHUS




IMOKa3aTCJIbHBIX HCPABCHCTB

OcHoBHBIC MCTOJbI PCHICHUSA

52 MOKa3aTeIbHbIX HEPABEHCTB
53 OcHOBHbBIE METOABI PELICHUS
norapuMUYECKUX HEPABEHCTB
54 OCHOBHBIE METOBI PELICHUS
JorapuMUUECKUX HEPABEHCTB
55 OcHOBHBIE METOABI PELICHUS
norapuMUIECKUX HEPABEHCTB
56 OcHOBHBIE METOABI PELICHUS
norapuMUIECKUX HEPABEHCTB
57 OCHOBHBIE METOBI PEIICHUS
HppallMOHAIILHBIX HEPABEHCTB
59 OcHOBHBIE METOABI PELICHUS
HPPAIMOHAIILHBIX HEPABCHCTB
59 OCHOBHBIE METOBI PEIICHUS
HppallMOHATILHBIX HEPABEHCTB
60 OcHOBHBIE METOBI PELICHUS
HUPPAIMOHATILHBIX HEPABEHCTB
61 I'padmueckue metoan petiieHus
HUPPAIMOHATLHBIX YPaBHEHUI
62 I'padmueckue MeToap! peieHs
UppallMOHATIBHBIX YpaBHEHUI
63 I'padmueckue MmeToab! pemleHus
MMOKa3aTeIbHBIX YPABHCHHM
64 I'padmyeckue MeTOBI pelICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'pacdmyeckue MeToabl penieHus
JoTapu(PMUYECKUX YpaBHEHUN
66 I'padmyeckue MeTOBI pelIeHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB




67

68

69

70

71

72

I'padmyeckue MeToAbI perieHUs
Jorapu(pMHUUECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(PpMHIECKUX
ypaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIECKUX
YpaBHEHUI

I'padmyeckue MeToabl pemeHus
[IOKAa3aTeIbHBIX U JOrapu(pMUUECKuX
HEPaBEHCTB

I'paduaeckue MeToAbI peLIeHUs
[I0KAa3aTeIbHBIX U JOrapu(pMUUECKux
HEpPaBEHCTB

KonTponbhas padora: "UppannonanbHele,
MIOKa3aTeNIbHbIE U JIOTapU(PMUIECKUe
HepaBeHCTBa"

73

KommiekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMITJIEKCHOTO YHCIia

74

KommiekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3arucu
KOMITJIEKCHOTO YHCIia

75

76

Apudmerrueckue ornepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmernueckre onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

78
79

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHON TUIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu




13 KOMIIUICKCHOI'O 4ucCJjia

®opmyiia Myaspa. KopHu N-oit crenenu

80 1
13 KOMIUIEKCHOTO YHClIa
[IpuMeHeHne KOMIUIEKCHBIX YMCEIT JIs

81 pemeHust GU3NYECKUX U FeOMETPUIECKUX 1
3a/1a4

82 KOHT]?'OJ'IBHa}I pabora: "KoMIiekcHbIe 1
qrcia

83 HatypanbHble 1 1ebie Yrcia 1

84 HatypanbHble u 1iesble uncna 1

85 [IpuMeHeHne MPU3HAKOB JACITUMOCTH 1
IEJTBIX YUCEIT

86 [IpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
LIEIIBIX YUCEI

87 [IpuMeHeHne MPU3HAKOB ACTUMOCTH 1
nensix yucen: HOJl u HOK
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

88 1
nenbix yucen: HOJl u HOK

89 [TpuMmeHeHne MPU3HAKOB AETUMOCTH 1
L[EJBIX YUCEI: OCTATKH 110 MOIYJIIO

90 [TpuMmeHeHne MPU3HAKOB AETUMOCTH 1
IIEJTBIX YUCEII: OCTATKH IO MOYJTIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 LEJBIX Yucel: anroput™ EBkimna st 1
pElIeHHUs 3a]1a9 B IIEJIBIX YHCIax

92 KOHTp”OJ'II)HaSI pabota: "Teopus 1enbIx 1
qucen
CucremMa ¥ COBOKYITHOCTh ypaBHEHHI.

93 PaBHOCHIIbHBIE CUCTEMBI i CHCTEMBI- 1
CJICJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA. 1

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

95 o .
COBOKYITHOCTCH pallMOHAJIbHBIX YPaBHCHHUU

OCHOBHBIE METO/IBI PEIICHHUS CHCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
97 COBOKYITHOCTEW MTOKA3aTeIbHbIX
ypaBHEHUH

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
ypaBHEHUH

OCHOBHBIE METOBI PEIICHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(PMUUECKUX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4YeCKUX
YpaBHEHUU

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUYECKUX 3a7ad U 3a7ad u3

101 pa3IMyYHbIX 00JacTel HayKH U pealbHON
KU3HU, UTHTEPIPETALUS TOJTYyYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne cucTeM K pEeIEHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaTOB

[TpuMeHeHre HEPABEHCTB K PEIICHHUTO
MaTeMaTU4YeCcKuX 3a1a4 U 3a/1a4 U3

103 pa3nMyHbIX 001acTeil HAYKH U peabHOM
’KM3HU, HHTEPIIPETAIHS TTOTY4YSHHBIX
pe3yIbTaTOB




KonTponbnas pabota: "CucreMsl
palMOHAIBHBIX, HPPAILIMOHATBHBIX

104 1
MOKa3aTeIbHBIX U JIOTapu(YMUIECKUX
ypaBHEHU"

105 PanmonansHbIe ypaBHEHHUSI ¢ TapaMeTpaMu 1

106 PanmonansHble HepaBeHCTBa € 1
napameTpamu

107 PanyoHanpHbIE CUCTEMBI € ITapaMeTPaMHu 1

108 HppauunoHanbHble ypaBHEHMS, 1
HEPaBEHCTBA C apaMeTpaMHu

109 HppanmoHaibHbIe CUCTEMBI C 1
napameTpamu

110 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmudeckue ypaBHeHUS, 1
HEPABEHCTBA C IapaMeTpamMu

113 Jlorapudmuueckue cucTeMsl ¢ 1
napameTpamu

114 Tpuronomerpruyeckue ypaBHEHUS C 1
napameTpamu

115 TpuroHnomeTpruyeckue HepaBeHCTBA C 1
rnapameTpamu

116 TpuroHomeTpruyeCcKue CUCTEMBI C 1
napameTpamu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTH4eCKIX MoJieen peabHBIX 1
CUTYalu} C IOMOIIBIO YPaBHEHUH C
rnapameTpamu
ITocTpoenue u uccienoBanue

118 MaTeMaTHYECKUX MOJENEN peaabHbIX 1

CUTYAalUi C IOMOLIBbIO CUCTEM YPABHEHUN




C IapaMeTpamMu

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX

119 CUTYalUi C IIOMOLIBIO CUCTEM YPAaBHEHUN
C mapaMeTpaMu

120 KOHTpOJ'IBHa}I"pa60TaZ "3amauu ¢
rnapameTpamu

191 [ToBTOpeHme, 06001IEHNE,
cucrtemaTusanus 3Hanuil: "YpaBHenus"

192 [ToBTOpeHME, 0000IIECHNE,

cucTeMarusauus 3Hauui: "YpapHenus"

[ToBTOpeHME, 0000IIECHNE,
123 cUCTeMaTu3auus 3HaHu: "Y paBHEHUSI.
Cucremsl ypaBHeHU"

[ToBTOpeHME, 0000IIECHNE,

124 o "
cucremarn3anus 3HaHuii: "HepaBeHcTBa
195 [ToBTOpenue, o6o0IIEHNE,
cucremarnsauvs 3Hanui: "HepaseHncraa"
126 [ToBTOpenue, 060061IeHNE,

cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpenue, o6o0IIEeHNE,
127 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npuMeHeHue"

[ToBTOpenue, 060061IeHNE,
128 cuctematuzanus 3Hanuii: "[Ipon3BogHas u
e€ npuMeHeHue"

[ToBTOpenue, 060061IeHNE,

129 cuctematuzanus 3Hanuii: "[IponsBogHas u
e€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE,

130 cucTeMaru3anus 3HaHui: "MHTerpan u ero
npuMeHeHue"




[ToBTOpenue, 060061IeHNE,

131 . n " 1
crcTeMaTH3anus 3HaHui: "D yHKIH
[ToBTOpeHME, 0000MIIECHNE,

132 < " 1
cucTeMaru3anus 3HaHui: "OyHKIHMH
[ToBTOpenue, 060061IeHNE,

133 o " 1
cucTeMaTH3anus 3HaHui: "D yHKIH

134 HroroBast koHTpobHAs paboTa 1 1

135 Hroroast koHTpoIbHAs paboTa 1 1

136 [ToBTOpeHue, 06001meHNE, 1
cUCTEeMaTH3aIHs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMoro | 00pa3oBaTe/IbHON NPOrpaMMbl CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
1 Umucia v BBIYUCIICHUS
11 OnepupoBaTh MOHATUSAMHU:  paAlMOHAJIbHOE U JICHCTBUTEIIBHOE  YMCIIO,
OOBIKHOBEHHAs U JIeCSITUYHAsI JpOOb, IPOLIEHTHI
1.2 BeImonHATE apupMeTHYeCKe OTepanuy ¢ palMoHaTbHBIMU U JHCTBUTEILHBIMU
qHCIaMU
13 BoimonHATE pUONMMKEHHBIE BBIYHUCICHUS, HCIONB3YS MpaBHIa OKPYTJICHUS,
JieJ1aTh MIPUKKUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHHUH
14 OnepupoBarh MOHATHIMHE: CTEIIEHB C IIEIBIM TOKa3aTelleM, cTaHaapTHas GopMa
3alUCH JAECUCTBUTEIBHOIO YMCia, KOPEHb HATYypaJbHOM CTENEHH; MCII0JIb30BaTh
NOIXOAAIyl0 (OpMy 3alUCH  JIEHCTBUTENBHBIX YHCEN JJS  pEIIeHUs
IIPAKTUYECKHX 3a/1a4 U NPEACTABICHUS JaHHBIX
1.5 OnepupoBaTh MOHATUSMHU: CHUHYC, KOCUHYC M TAaHI€HC IPOU3BOJIBHOIO YTJa;
UCIOJIb30BaTh 3aIluCh IIPOU3BOJILHOT'O yria yepes oOpaTHbIe
TPUTOHOMETPHUYECKUE (PYHKITHH
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 OnepupoBaTh MOHATHSAMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
paloHaIbHOE, HppalMOHAIbHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPABHEHUE
2.2 BeimonHATE mpeoOpa3zoBaHUS TPUTOHOMETPUYECKHUX BBIPAKEHUH W pemaTh
TPUTOHOMETPHUYECKUE YPABHEHHUSI
2.3 BemmonHATE TpeoOpa3oBaHMsl ENBIX, PAMOHAIBHBIX W HPPANMOHATBHBIX
BBIDQ)XEHUI UM  pelath OCHOBHBIE THUMBI II€NBbIX, PAlUOHAIBHBIX U
MppaIMOHAIFHBIX YPAaBHEHHUI U HEPABEHCTB
2.4 [TpuMeHATh ypaBHEHUS M HEpaBEHCTBA Il PELICHUS MAaTEeMAaTUYEeCKUX 33734 U
3aJ1a4 U3 pa3IMYHbIX 00JaCTel HayKu U pealbHON )KU3HU
2.5 MogenupoBaTh pealibHble CUTYalluu Ha A3bIKE aJIreOpbl, COCTABIIATh BIpAXKEHUS,
YpaBHEHHUsI, HEpPaBEHCTBA [0 YCIOBHUIO 3a/layM, HCCIENI0BaTh IOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BaHMEM alllapaTa ajareopsl
3 OyHKIMY U TpauKH
3.1 OnepupoBaTh MNOHATHAMU: (GYHKUUSA, CHOCOOBI 3amaHus (QyHKLIMH, 001acTh
onpeseNieHus] 1 MHOXECTBO 3HadeHHH (yHKuuH, rpapuk (yHKIUH, B3aUMHO
oOpaTHble PYHKIUU
3.2 OnepupoBaTh MOHATUSAMHU: YETHOCTH M HEUETHOCTh (YHKUMHU, HYTU (YHKIHUH,
MTPOMEKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Vcnonp3oBath rpapuku QyHKIMHA U1 peleHns ypaBHEHUH
3.4 Crpouth M uuTaTh rpauKd JUHEHHOW (YHKIUHU, KBaJAPATUUYHON (QYHKIHH,
CTeNeHHON (YHKIIMH C LEeJIBIM NToKa3aTeaeM
3.5 Ucnonb3oBate rpaduku  GYHKOUH  JUIs1  WUCCIENOBAaHUS  IPOLIECCOB U
3aBUCUMOCTEH IpU pEIIeHUH 3a7a4 U3 JAPYrUX YU4eOHBIX MPEJAMETOB U pealbHOMH
KHM3HH, BEIpaXKaTh (OPMYJIaMHU 3aBUCMOCTH MEXy BETHUYMHAMU




4 Hauana maremaTnueckoro anaiamnsa
4.1 OnepupoBaTh  MOHATHSAMM:  MOCIEAOBATEIbHOCTh,  apupMeTHdeckas U
reOMEeTpUYECKasi IPOrpeccuu
4.2 OnepupoBarh  NOHATHSAMHU:  OECKOHEUHO  yOBbIBaromias reoMeTpHYecKas
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON IPOTrpecCui
4.3 3a/1aBaTh NOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIOCOOAMHU
4.4 Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIIBHOCTEN M MPOTPECCUN ISl PELICHUS
peanbHBIX 3a/1a4 IPUKJIAJHOrO Xapakrepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBaTh NOHIATUSIMU: MHOKECTBO, ONIEpAIIMU HaJl MHOYKECTBAMHU
5.2 Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Uil OMHMCAHMS pPeajbHbIX
IIPOIIECCOB U SIBJICHUH, P PEIICHUH 3324 U3 APYTHX YUEOHBIX TPEIMETOB
5.3 OnepupoBaTh NOHATHIIMU: ONPEJEICHUE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NMpoBepsieMoro | o0pa3oBaTeIbHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHusA
pe3yJibTarTa
1 Yucna u BBIYUCICHUS
11 OnepupoBarh NOHATUSMU: HATYPAJIbHOE, 1IEJI0€ YUCIIO; UCIOJIb30BaTh IPU3HAKU
JEJIMMOCTH LENbIX YMCEJ, PA3JIOKEHHME 4YMCIa Ha IMPOCTHIE MHOXHUTEIH JUIs
penieHus 3anay
1.2 OnepupoBatrh NOHSATHEM: CTENIEHb C PAllMOHAJIbHBIM NIOKA3aTEIEM
1.3 OnepupoBaTh MOHATUSAMHU: JorapuM UHcha, ACCATUYHBIE U HATypajbHBIC
Jorapu@msl
2 YpaBHEHMsI U HEPABEHCTBA
2.1 [IpumeHsTH CBOMCTBA CTENEHU Ui MpeoOpa3oBaHUs BbIPAXKEHHM, ONepupoBaTh
MOHATHUSIMU: TIOKA3aTEIbHOE YPAaBHEHNE U HEPABEHCTBO; PELIaTh OCHOBHBIE TUIIBI
MI0KAa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB
2.2 BoimonHATe  mpeoOpa3oBaHUS  BBIPQKEHUH,  COJEpXKAIIMX  JIOTapu(MBI;
ONEpPUPOBATh TMOHATHAMHU: JIOTApU(PMHUECKOE YypaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 HaxoauTs pemieHns NpocTENINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MNOHATUSIMU: CUCTEMa JIMHEMHBIX ypaBHEHUH U €€ pelleHue;
WCIIOBb30BaTh CHCTEMY JIMHEMHBIX YpaBHEHUM [JIs1 PEIICHHUS MPAKTUYECKHX
3a/a4
2.5 Haxomute pemieHus NpoOCTEHIIMX CHUCTEM M COBOKYMHOCTEH pPallMOHAIBHBIX
YpaBHEHU U HEPABEHCTB
2.6 MonenupoBaTh peaabHbIe CUTYAIlUU Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKCHHSI,
YpaBHEHHUs, HEpPaBEHCTBA M CHCTEMbl IO YCJIOBHIO 3aJlauM, HCCIEI0BaTh
MIOCTPOSHHBIE MOJIENIH C MCIIOJIb30BaHUEM almapara anreopsl
3 OyHKIMY U TpaQuKH
3.1 OnepupoBaTh  MOHATHAMHU:  NepHOAMYecKas  (QYHKUUSA,  [OPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHM OKCTpeMyMa (yHKUMH, HauOojbllee U
HauMEHblIee 3HaueHHs (QYHKIUM Ha MPOMEXYTKE; MCIOIb30BaTh MX JJIs
uccienoBaHus QYHKIMH, 3aJaHHOU rpaduKkoM
3.2 OnepupoBarh TOHATUSMHU: TpadUKH TOKA3aTEIBHOW, JIOrapuPMUYIECKON U
TPUTOHOMETPUYECKHX (YHKIMH; n300pakaTh MX HA KOOPJMHATHOW IJIOCKOCTH U




HCIIOJIB30BATh JUIsl PELICHUs YPABHEHUN U HEPABEHCTB

3.3 N3o0pakaTh Ha KOOPJIMHATHOW TUIOCKOCTH TpadUKH JMHEWHBIX YpaBHCHUH H
WCIOJIH30BATh MX JJISl pEIICHUS] CUCTEMbI IMHEHHBIX YPaBHEHUH

3.4 Hcnonw3zoBare rpaduku  (QYHKIUNA UISI  HWCCICAOBAHUS  IPOIECCOB H
3aBHCUMOCTEH U3 JPYruX y4eOHBIX JTUCIHUILINH

4 Hauana MmaTeMaTH4eckoro aHajinsa

4.1 OmnepupoBaTh MOHATHSAMHU: HENpepbIBHAS (YHKIMSA, MPOU3BOAHAS (DYHKIHH;
UCIOJb30BaTh TE€OMETPUUYECKUH M (PU3MUYECKMI CMBICT TNPOU3BOAHON s
pelneHus 3a1a4

4.2 HaxoauTe NpoM3BOJIHBIE 3JIEMEHTAPHBIX (YHKLUH, BBIYMCIATH IPOU3BOJHBIC
CYMMBI, IPOU3BEICHUS], YACTHOTO (DYHKITHIA

4.3 Vcnonp30BaTh IPOU3BOIHYIO JUIS UCCIIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTH H
9KCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBAHMSI K IOCTPOEHHIO Ipad)uKoOB

4.4 Vcnonp30BaTh MPOWM3BOAHYIO [UIS HAXOXKACHUS HAWIYYIIETO pEUICHHUS B
IPUKJIAJHBIX, B TOM YHCJIEe COLMAIbHO-3KOHOMUYECKHUX, 3a1a4ax

4.5 OnepupoBarh  NOHATUSAMHU:  HepBooOpa3sHass W HHTErpajig;  IOHUMATh
reOMEeTPHUECKUH U (PU3MYECKHI CMBICI HHTErpaja

4.6 HaxomuTte mepBoOOpa3Hbie AJIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH WHTETPAT I10
¢dbopmyne Hetotona — JleitOnuna

4.7 Pemate npuknagHele 3aJadd, B TOM YHCJIE COLUAIBHO-DKOHOMHYECKOTO H

(I)I/ISI/ILIGCKOI‘O XapakTepa, CpCACTBAMH MATCMATUYICCKOI'O aHaJIn3a




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC
IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
Kon
1 Yucia 1 BEIUMCIIEHUS

1.1 Panmonaneubie uynciaa. OOBIKHOBEHHBIE M JCCATHYHBIC JPOOM, MPOIIEHTHI, OSCKOHEYHBIC
nepuoaudeckue Jpodou. ApudMeTHdyecKue Olepalud ¢ palMoHATbHBIMUA  YHCIIAMH,
npeoOpa3oBaHKs YUCIIOBBIX BhIpakeHUH. [I[puMeHeHne ApoOeil U MPOLEHTOB I PelIeHUs
IIPUKJIAJHBIX 33/1a4 U3 Pa3JIU4HbIX OTPACIICH 3HAHUN U pealbHOM KU3HU

1.2 JleiicTButenpHble uncia. PanuoHalbHble W HppalMOHANbHBIE yucia. Apudmernyeckue
omepar ¢ JCHCTBUTEIbHBIMU uHclIamMHu. [IpuOnvmkEHHBIC BBIYUCIICHUS, TIpaBHIIA
OKPYTJICHUS], MPUKUJIKA U OLIEHKA Pe3yNbTaTa BHIYUCICHUN

1.3 Crenenp ¢ nenbiM mokaszareneMm. CranmaptHas (opma 3amucu JEHCTBUTENHHOTO 4YHCTA.
Hcnonp3oBanne monxopismield (HOpMbl 3amuCH  JIEHCTBUTEIBHBIX YHCEN IS PEHICHHS
MPAKTUYECKUX 337124 U IPEACTABICHUS JaHHbBIX

14 Apudmerndeckuii KOpeHb HATYpaIbHOU creneHu. J{eHcTBUS ¢ apu(METHIECKUMHI KOPHIMHU
HaTypaJIbHOM CTENEHH

1.5 CuHyC, KOCUHYC U TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIOBOI0 apryMeHTa

2 YpaBHEHMsI U HEPABEHCTBA

2.1 TosxmecTBa U TOXKJIECTBEHHBIC TPE0OPa3OBAHMS

2.2 | llpeoOpa3oBaHWe TPUTOHOMETPUUYECKHX BBIpaKeHH. (OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyIibI

2.3 YpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, penieHne HepaBeHCTBA. MeTo HHTEpBAJIOB

2.4 Pemenue nensix u ApoOHO-paIMOHATBHBIX YPABHEHHI M HEPABEHCTB

2.5 | Pemenue uppaioHaJbHbIX YPaBHEHHH U HEPAaBEHCTB

2.6 | Pemenmne TpUrOHOMETPHYECKHX YPaBHEHUH

2.7 IIpuMeHeHHE ypaBHEHUN W HEPABEHCTB K PEILICHUI0 MAaTEMaTUYECKUX 3aJady M 3a4ad U3
pa3anyuHbIX 00JacTel HAYKH U peasibHOM KU3HU

3 OyHKIMH U TpaduKH

3.1 OyHkuusl, cnocoOsl 3aganus pyHkiuuu. ['paduk pynkuuu. Bzaumao oOpaTtHble QyHKIMH

3.2 OO6nacTh ompenesneHnus U MHOXKECTBO 3HadeHMd (QyHkuuu. Hymu ¢ynxmuu. IlpomexyTtku
3HAKONOCTOSHCTBA. YETHBIE U HEeUETHBIC (PYHKIIUH

3.3 Crenennast (QyHKIMA C HATypaJibHBIM W IeNbIM TOKazaTeneM. EE€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduK KOpHS N-0if cTeneHn

3.4 TpuroHomeTrpuyeckass  OKPY)KHOCTb,  OIpENEJICHHE  TPUTOHOMETPUUECKUX  (YHKIHI
YHUCJIOBOI'O apryMEHTa

4 Hauama MaTemMaTH4eCcKOro aHaims3a
4.1 HOCJ’IC,Z[OB&TCHLHOCTI/I, CITOCOOBI 3adaHus MOCJIEI0BAaTEILHOCTE. MOHOTOHHBIE
IIOCICJ0OBATCIBHOCTHU

4.2 | Apudmernyeckas W TeOMeTpUYECKass  MPOrpeccMu.  beckoHeyHOo  yObIBaroIas
reomerpuueckass mporpeccus. Cymma OeCKOHEUHO  yOBIBAIOMIEW TeOMETPUUECKOU
nporpeccuu. @opMyina CIOXKHBIX HPOLEHTOB. Vcmosb3oBaHuE NPOrpeccHH sl PEIICHHS
peaNbHBIX 3a/1a4 MPHUKJIAJHOTO XapaKkTepa

5 MHoecTBa U JI0THKa

5.1 MHosecTBO, omepanuu Haja MHokecTBaMu. Jlnarpammel Oitniepa — Benna. IlpumMenenue
TEOPETUKO-MHOKECTBEHHOI'O allapara AJIs ONMCAaHUs PEAIbHBIX NPOLIECCOB U SIBICHHUMN, IPU
peLICHUH 33124 U3 APYTUX YUeOHBIX IPEIMETOB




5.2 ‘ Onpenenexnue, TeOpeMa, CIEICTBUE, T0KA3aTEIbCTBO

11 KUIIACC
Kopx IIpoBepsieMblii 3J1€MEHT COJEePKAHMS
1 Hucna v BBIYUCIICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haku JeMMOCTH HEIbIX YUCEl
1.2 CreneHb ¢ paloHaJIbHBIM NoKa3areneM. CBoicTBa CTENEHH
1.3 Jlorapudm uncna. JlecasTUUHbIE U HATYpAJIbHBIC JIOTAPH(PMBI
2 YpaBHEeHMsI ¥ HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHHA, COACPIKAIIMX JIOTApU(MBI
2.2 ITpeoOpa3oBaHue BbIpAXKEHUN, COACPIKAIIMX CTENEHU C PAllMOHAJIbHBIM IIOKA3aTeleM
2.3 [TpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenabHble ypaBHEHUS! 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEeHUsI 1 HEPAaBEHCTBA
2.6 Cucrempl JIMHEHHBIX YpaBHEHMH. PelieHue NpHUKIAaIHBIX 3a4ad C IMOMOIIBIO CHUCTEMBbI
JINHEMHBIX YPaBHEHUH
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
2.8 [IpuMeHeHHe ypaBHEHHH, CHUCTEM M HEpaBEHCTB K PELICHUIO MaTeMaTHYeCKuX 3ajgad U
3aJ1a4 U3 pa3IMYHbIX 00JaCTe HayKU U pealbHON KU3HU
3 OyHKIMH U TpaduKh
3.1 Oyukuus. [lepuogmueckue  dyHkuuu. [IpoMekyTkM  MOHOTOHHOCTH  (PYHKIIMH.
MaxkcumyMBbl 1 MUHUMYMBI QyHKIMU. Hanbosnbiiee 1 HanmMenblee 3HaueHue GyHKIUU Ha
IIPOMEKYTKE
3.2 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpaQUKu
3.3 IToka3zarenbHas u jorapudmMuueckas GyHKIHMH, X CBOMCTBA U TpaduKu
3.4 Wcnonp3oBanue rpadukoB QyHKUIMN AJ1s pellIeHUs] YPaBHEHUH U JIMHEWHBIX CUCTEM
3.5 Hcnonb3oBanue rpadukoB (GyHKUMN A7 MCCIENOBAaHUS IPOLIECCOB U 3aBUCHUMOCTEH,
KOTOpbI€ BO3HHMKAIOT MPH PELIEHUM 3ajad U3 APYTruX y4EOHBIX MPEIMETOB U peaibHON
KHU3HU
4 Hayana maremaTryeckoro aHaauza
4.1 HenpepriBable GyHKIIMU. MeTo1 HHTEpBAJIOB JIJIsl pELIEHNs] HEPAaBEHCTB
4.2 [TpousBonHas GpyHkuuu. ['eomerprueckuii 1 GpuU3NYECKUN CMBICI TPOU3BOIHOM
4.3 [IpousBonHbie aneMeHTapHbIX (QyHKUKUNH. DOpMynbl HaXOXKJIEHUS NMPOU3BOJHON CYMMBI,
IIPOU3BEACHUS M YaCTHOTO (DYHKIMH
4.4 [IpumeneHne Tpou3BOJHON K UCCIIEJOBAHUIO (PYHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxxaeHre HanOoJIbIIero ¥ HAaMMEHbIIEero 3Ha4eHus1 GYHKIIMK Ha OTpE3Ke
4.5 [IpumeneHne nTPOM3ZBOJHONW MJii HAXOXKAECHUS HAWIYyYLIero peHIeHHs B MPHUKIAIHBIX
3ajavax, JAJs OnpeesieHusi CKOPOCTH Ipoliecca, 3aJaHHOro GopMynoil uian rpadhukom
4.6 ITepBooOpaznas. Tabnuia nepBooOpa3HbIX
4.7 WuTerpan, ero reoMeTpudeckuii M (QU3MUECKUil cMbIcI. BbluncieHune uHTErpaiza 1o

dbopmyne Herotona — JleiiOauia




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

Kon
NMpPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPeHEro 001ero 00pa3oBaHus

Brnagenne meromamu 10Ka3aTeNbCTB, aJrOPUTMAMM PEIICHHS 3a/1ad; YMEHHUE
(dbopMyIHpOBaTh M ONEPHPOBATH MOHATHAMU: OIpEIeNICHHE, aKCHOMa, TeOpeMa,
CII/ICTBHE, CBOMCTBO, IPU3HAK, I0KAa3aTEILCTBO, PABHOCHIBHBIE ()OPMYIUPOBKH;
OpPUMEHATh WX, yMeHHe (OpMyaHpoBaTb OOpPaTHOE M TMPOTHUBOIIOJIOKHOE
yTBEpXKJIEHHE, MPUBOIUTH TPHUMEPbl M KOHTPIPHUMEPHI, HCHOJb30BaTh METO[
MaTeMaTHYECKOW WHIYKIMW; IPOBOAUTH JOKa3aTENbHBIE PACCYXICHHUS IpU
peLIeHUH 33/1a4, OIIEHUBAThH JIOTMYECKYIO NMPaBHIBHOCTH PAcCyXICHHI; YMEHHUE
ONEpPHPOBATH  TOHSATHSIMHU: MHOXECTBO, MOJMHOXECTBO, OIEpaluyd  Hal
MHO)KECTBaMH; YMEHHUE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH amIapar /s
OTIMCAHMsI PEaJbHBIX MPOLECCOB U SBJICHUHA U MPH PEUICHUU 33/1a4, B TOM YHCIIE
U3 Jpyrux y4eOHBIX IPEJMETOB; YMEHHE OIEPHPOBATh MOHATHAMH: Trpad,
CBSI3HBIM Tpad, nepeBo, HHMKI, rpad HA IUIOCKOCTH; YMEHHE 3a/aBaTh U
OIUCHIBATh Ipadbl Pa3IMYHBIMUA CIIOCOOAMH; UCIIOIB30BATh TPAadbl P PELICHUH
3a7a4

YMeHue onepupoBaTh MOHATUSME: HATYpaJIbHOE YHCIIO, LEI0E YHUCIIO, CTETEHb C
LEJIBIM TTOKa3aTelleM, KOPEeHb HaTypaJlbHOM CTENEeHH, CTENEeHb C palMOHaJbHBIM
IOKa3aTeleM, CTETNeHb C JAEHCTBUTENbHBIM IIOKa3zaTeleM, Jorapudm uuncra,
CHUHYC, KOCHHYC M TaHI€HC IPOM3BOJILHOTO YHCIIA, OCTAaTOK IO MOJIYJIIO,
palMoHaNFHOE YHCIIO, HWpPpAIMOHAIFHOE YHCIIO, MHOXKECTBA HATypAJIbHBIX,
LENbIX, pPAlMOHAJBHBIX, JEHCTBUTENBHBIX YHMCEN, YMEHHE HCIOIb30BaTh
NPU3HAKU JETUMOCTH, HaUMEHbIIWH OOMMHA JenuTeNnb U HauMeHbllee oOliee
KpaTHoOe, alroput™M EBKinaa mpu perieHuu 3ajad; 3HaKOMCTBO C Pa3iIMYHBIMU
MO3UIIMOHHBIMHU CHUCTEMAaMH CYHHCIICHHA; YMCHHUC BBIIIOJHATE BBIYHUCIICHHUC
3HaYeHUH M NpeoOpa3oBaHUS BBIPAKEHMH CO CTENEHsAMM U Jiorapudmamuy,
npeoOpa3oBaHus JAPOOHO-PAlMOHANBHBIX BBIPAKEHUN; YMEHHE OIEepUpPOBaTh
HOHSATHSAMM: MOCJIEI0BATENbHOCTb, apupmeTnyeckas nporpeccus,
reoMeTpudecKasl MIporpeccus, OECKOHEYHO yOBIBAIOIasi TeoMeTpUYecKas
nporpeccusi; yMeHHe 3a/1aBaTh IMOCIEI0BATEIbHOCTH, B TOM YHUCIIE C MOMOIIBIO
PEKYPPEHTHBIX (GOPMYJT; YMEHUE ONEPUPOBATH MOHATUSIMU: KOMILJIEKCHOE YHUCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa,
¢dbopMa 3amucu KOMIUIEKCHBIX 4HCell (FeoMeTpuYecKasi, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb HPOM3BOIUTH  apu(MeTHUecKue JeHcTBUsS ¢
KOMINUJICKCHBIMHU 4YHCJIaMU; IMPUBOAWUTE HPHUMEPHLI HCIIOJB30BaHUA KOMIIIICKCHBIX
YHCeIT; ONePUPOBATh MOHATUAMH: MaTpula 2x2 u 3x3, onpeaenauTenb MaTPUIIbL,
reOMETPUYECKUI CMBICIT ONPeaeIUTeNs

YMeHue  onepupoBaTb ~ IOHATHSAMHU:  palMOHAIbHBIC, HPPALMOHAIBHEIE,
MoKa3aTelbHblE,  CTENEHHbIe,  JIOrapu(MHUUYECKHe,  TPUTOHOMETPUUYECKHE
YpPaBHEHUsI U HEPABEHCTBA, MX CUCTEMBI; YMEHUE OIEPUPOBATH IOHATUSMHU:
TOKAECTBO, TOKAECTBEHHOE Ipeo0pa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUN U HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHMM, HEPABEHCTB U CHUCTEM;
yYMEHUE pellaTh YpaBHEHHS, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PAa3JIMYHBIX




IpUEMOB; pElIaThb YPAaBHEHMs, HEPABEHCTBA U CUCTEMBl C IIapaMeTPOM;
IIPUMEHATh  ypaBHEHHUs, HEPABEHCTBA, MX  CHCTEMBI  JUIl  PELICHHUS
MaTeMaTUYECKUX 3aJad M 3aJad M3 pa3IudHbIX 00JacTedl HayKu U peallbHOMN
JKU3HU

VYMeHHe  OnepupoBaTh  MOHATHAMH:  (yHKUOMS, 4YETHOCTH  (PyHKIHMH,
NEPUOTUIHOCTh (PYHKIIUHU, OTPAHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTH (DYHKIIHH,
9KCTpeMyM (QYHKIMH, HauOoJblllee M HaWMEHbIIee 3HAa4YeHUS (YHKIMU Ha
POMEXYTKEe, HelpepbIBHAs (DYHKIMS, aCUMITOTHI Tpaduka (GyHKIUH, IepBas U
BTOpas NPOM3BOAHAS (YHKIHMH, TEOMETPHYECKMH U (QHU3MYECKUH CMBICT
MIPOM3BOIHOM, TepBOOOpa3Has, ONPECIEHHBI WHTErpal, YMEHHE HaXOIUTh
acUMNTOTHl Tpaduka (QYHKIHH; yYMEHHE BBIYHCIATH HPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO M KOMIIO3UIMM (PYHKUMH, HAaXOAWTh YypaBHEHHE
KacaTeJIbHOW K rpaguky (yHKOMH; yMEHHE HAaXOJUTh IPOU3BOJHEIC
DIIEMEHTApPHBIX ~ (DYHKIMIA; yYMEHHE  HCIOJIb30BaTh  MPOM3BOJHYIO IS
UCCIeOBaHuA (YHKIHMHA, HAaXOAUTh HAWOONbIIME W HAUMEHBIINE 3HAYCHUS
¢GyHKIMHI; CTpoUTh TIpaUKd MHOIOWIEHOB C MCIIOJNb30BAaHUEM ammapara
MaTEMaTUYECKOr0 aHajdu3a; IPHUMEHSITh MPOM3BOAHYIO [UIL  HAXOXKICHHS
HAWTYYIIIEro pelieHus] B MPUKIAJHBIX, B TOM YHUCIE COIMATBHO-IKOHOMHYECKIX
U (GU3MUYECKUX 33/1a4axX; HAaXOAUTh IUIOMAAM U O0BEMBI (QUTYp € HOMOLIBIO
MHTETpaia; MPUBOJUTH IPUMEPH MATEMAaTHYECKOTO MOJICTUPOBAHUS C TTIOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

YMenue onepupoBarh NOHATUAMH: Tpaduk GyHKIUH, oOpaTHas (yHKIuS,
KOMIO3UIMs  (QyHKIMA, JUHEeWHas (yHKOWS, KBaapatuyHas  (QYyHKIWS,
panrioHanbHast (QYyHKIUS, cTeneHHas (pyHKIHS, TPUTOHOMETpUUeckre (QyHKIUH,
oOpaTHblE TPUTOHOMETPUUYECKHE (PYHKIIMH, MOKa3aTelbHas U JIorapupmMuuecKast
(GyHKLIMU; yMEHHE CTPOUTh TpapUKH U3YYEHHBIX (YHKUUH, BBIIOIHATH
npeoOpa3zoBanusi rpaduKkoB (PYHKIMH, MCIOIB30BATh TPaQUKH JUISI U3yUEHUS
IPOIIECCOB U 3aBUCUMOCTEH, IPU PELIeHNH 33134 U3 IPYTUX Y4eOHBIX IPEIMETOB
W 337a4 M3 pPEaTbHON >KW3HU; BBIpaXaTh (OPMYIAMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; HCIOJIb30BaTh CBOMCTBA U Tpaduku GYHKUMN A7 pelieHus
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C TapaMeTpaMu; N300pakaTb Ha KOOPIUHATHON
IUIOCKOCTH MHOXKECTBA peIlIeHUH ypaBHEHU, HEPABEHCTB M UX CHCTEM

YMeHue pemath TEKCTOBBIE 337a4M Pa3HBIX THIOB (B TOM YMCIIE HA MPOLEHTHI,
IO M 4YacTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBAapOB U YCIYT, HAJOTH,
3a7a4yl M3 O00JIacTU YIpaBJIEHUS JIMYHBIMM M CEeMEHHBIMU (DUHaHCAMM);
COCTABJIATh BBIPAXKECHMS, YPABHEHMs, HEPABCHCTBA U UX CHUCTEMBI I10 YCIOBHUIO
3aJjaud, MCCIE0BaTh IOIYYEHHOE DPELICHHE U OLEHHBATh IPaBIONOJ00HOCTh
pE3yNbTaTOB; YMEHUE MOJAEIUPOBATh PEAJIbHBIEC CUTYALlUU Ha S3bIKE MATEMATUKY,
COCTABJISITh BBIPAKECHMSI, YPABHEHMSI, HEPABEHCTBA U MX CHCTEMBI 110 YCIOBHIO
3a/1a4d, HCCIENOBaTh IIOCTPOCHHBIE MOJCIHM C MCIOJb30BAaHUEM alapara
anredpbl, MHTEPIPETUPOBATH MOJTYUEHHBIN PEe3yabTaT

YMeHne omnepupoBaTh TOHITHAMHU: cpeaHee apudmeTrmdeckoe, MeauaHa,
HauOoNblllee W HAaUMEHbIIee 3HAYEHHUS, pa3Max, AHUCIEPCHs, CTaHIapTHOE
OTKJIOHCHHE 4YHCIOBOro Habopa, yMEHHE W3BIeKaTh, HHTEPIPETUPOBATH
uH(pOpMaIlMIO, TPEICTAaBICHHYI0 B Ta0nWIax, Ha JAuarpaMMax, Tpadukax,
OTPaXalolllyl0 CBOMCTBA pEaJbHBIX NPOLECCOB U SBICHHI; NPEACTABIATH
UH(GOPMAIIMIO ¢ TIOMOIIBI0 TAaOIUI] M JUarpaMM; HCCIIEN0BaTh CTaTUCTHYECKHE
JaHHBIC, B TOM YHCJIE C MPUMCHCHUCM rpa(bnqecxnx MCTOJOB M JJICKTPOHHBIX
CpencTB; Trpaduuecku WCCIeA0BaTh COBMECTHBIC HAONIOJCHUS C TIOMOIIBIO
JIMarpaMM pacCeMBaHMS U JTUHEWMHOUN perpeccuu




YMeHue omnepupoBaTh MOHATUSMH: CIyYalHBIM ONBIT M CllydailHOE COOBITHE,
BEPOSITHOCTb  CIIy4allHOTO COOBITHS; YMEHHUE BBIYMCIATH BEPOSATHOCTh C
UCTIOJIb30BaHUEM TpaUUeCKUX METOJIOB; MPUMEHATH (HOPMYJIBl CIOXKEHHUS WU
YMHOXXEHUS BEPOSITHOCTEN, (OPMYILy IOIHOH BeposiITHOCTH, hopMmyny bepHyiu,
KOMOWHATOpHbIE (akTel W (HOPMYIBI; OIEHMBATH BEPOATHOCTH PEATBbHBIX
COOBITHH;  yMEHUE  ONepuUpoBaTb  IOHATUSAMM:  CilydailHas  BEJIMYUHA,
pacnpezieieHue BEpOSATHOCTEW, MaTEeMaTHUECKOE OXUAAHHUE, JUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHHWE CIy4YalHOM BEIMYMHBI, (YHKLUUU pacHpencieHUs U
IUIOTHOCTH PaBHOMEPHOI'O, MOKAa3aTeIbHOIO M HOPMAJIbHOIO paclpeleleHul;
YMEHHME HCIIOJIB30BATh CBOMCTBA HM3YYEHHBIX pPaclIpeiciIeHuN I PElIeHus
3a[a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJBIIUX YHCEN, METOABI BBIOOPOUYHBIX
UCCIICIOBAaHUM; YMEHHE HIPUBOAUTH IPUMEPHI IMPOSABICHUS 3aKOHA OOJIBLIMX
qucel B IPUPOJHBIX U OOILECTBEHHBIX SBJICHUSAX; YMEHUE ONEPUPOBATH
HNOHATHAMM: COUYETAaHUE, IEPECTAHOBKA, YUCIIO COYETAHUM, YACIIO NIEPECTAaHOBOK;
6unoM HploTOHa; ymMeHUEe NMpUMEHSATh KOMOMHATOpPHbIE (DAKTBI U PaCCyKICHUS
JUI pelIeHus 3ajay; OLUEHMBATh BEPOSTHOCTH PEATbHbIX COOBITHI; COCTaBIATH
BEPOATHOCTHYIO MOJI€Tb M UHTEPIPETUPOBATH NOJYUYEHHBIA PE3yIbTaT
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YMeHue onepupoBaTh NOHSTUSIMM: TOYKA, MpsAMasi, IJOCKOCTb, NMPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA YIJa, MJIOCKUN yroj, ABYIpaHHBIN yroj, TPEXIpaHHBIN
yroJl, CKpeUIMBAIoLIMecs] NpsMble, NapauIeIbHOCTh M IMEPHEHAUKYISIPHOCTh
OpSAMBIX W IUIOCKOCTEH, Yrosl MeX1y IHpsAMBIMH, Yroid MEXIy MpsIMOH u
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMM, PACCTOSHUE OT TOUKU O IIOCKOCTH,
paccTossHUE MEXAY MpPSAMBIMU, pAcCTOSIHME MEXJY IUIOCKOCTSMH; YMEHHE
MCIIOJIb30BAaTh P PELICHUH 3aJja4 U3yUeHHbIE (DAKThI U TEOPEMBI IUIAHUMETPUH;
YMEHHUE OLICHMBaThb pa3Mepbl OOBEKTOB OKPYXAlOIEro MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJIEIN C IOMOIIBI0 F€OMETPUUYECKUX MOHATUN U BEIWYHH,
pelaTh CBA3aHHbBIE C HUMU IPAKTUYECKHE 3a1a49H

YMeHue omnepupoBaTh MOHATUAMH: IUIOMAAb (UTYpbl, 00BEM  GUTYpHI,
MHOTOTPaHHMK, IPaBUWJIbHBI MHOTOIpDAaHHUK, CEYEHHE MHOTOTpaHHHKa, KyO,
napajjieNnenunes, MpusMa, OUpamuaa, (Gurypa M TOBEPXHOCTh BpaLICHUS,
HWIMHIpP, KOHYC, Iap, cdepa, miomanab cdepsl, IUIOU@AAb OBEPXHOCTH
OUpaMUbl, TPHU3MBI, KOHYCa, LWIMHApPA, OO0BEM Kyba, MPsIMOYrOJbHOIO
napajulesienunesna, MTUpaMubl, TPU3MBL, LHWIMHIApA, KOHYyca, IIapa, pa3BEpTKa
IIOBEPXHOCTH, CEUEHUS KOHYCa U LUIMH/PA, TApAJIJIENIbHBIE OCU UM OCHOBAHMIO,
CeUeHue IIapa, IJIOCKOCTh, Kacaromasics chepsl, LUIMHApPA, KOHYCAa; YMEHHE
CTPOUTh CEYEHHWE MHOTOIpaHHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (UTYpBI U
MOBEPXHOCTU BpAILEHUS, UX CEUEHHUsS, B TOM UYHCJIE C MOMOIIBIO AJIEKTPOHHBIX
CpPE/CTB; YMEHHE MPUMEHATh CBOMCTBA F€OMETPUUECKUX (PUTYpP, CAMOCTOSTEIHHO
dbopMynupoBaTh OINpeAeNeHUs] H3y4daeMblX (UTyp, BBLABUTATh THUIIOTE3BI O
CBOWCTBAX M TMpPHU3HAKAX TE€OMETpUUYECKUX (uryp, OoOOCHOBBIBATH WU
ONpoBepraTh MX; yYMEHHE MPOBOIUTH KiIacCHUPUKALUI0 (PUTyp TO pa3IMuHbIM
IPU3HAKAM, BBIIOJIHATh HEOOXOAUMBIE IOTIOJIHUTENIbHBIE TOCTPOCHUS

YMeHnE ONEpHUpOBaATh MOHATHUAMU: IABUIKCHUC B IPOCTPAHCTBE, HapaJ'IJ'IeJ'II:HBIﬁ
NEepeHOC, CUMMETpPHsl Ha IJIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBanue Moa00us1, MOJ00HbIe (DUTYPBI; YMEHHE paclio3HaBaTh PaBHBIE U
nogo0Hble (GUrypel, B TOM 4HCIE€ B MPHPOJE, MCKYCCTBE, AapXHUTEKTYpE;
HCIIOJIB30BAaTh TCOMETPUUCCKHUE OTHOUICHUA IIPU PCIICHHUH 3ada4d; HaXOIUThb
reoMeTpHYecKre BEJIMYMHBI (JUIMHA, YTOJI, TUIONaAb, 00BEM) IPU PELICHUH 3aa4
U3 JAPYTuX Y4eOHBIX NPEIMETOB W W3 PEATbHOW >KM3HU; YMEHHE BBIYUCIATDH
TEOMETPHYECKHE BEIWYUHBI (IJMHA, Yroj, IUIOmaab, OO0BEM, TUIOIIAIH




12

MOBEPXHOCTH), HCIONB3Yysl M3Y4YCHHBIE (OPMYIBI M METOIbl, B TOM YHCIE:
IUIOLIA (b TIOBEPXHOCTU UPAMU/IbI, IPU3MBbI, KOHYCA, LMJIMH/PA, IUIOLab Chephl;
00bEM Ky0a, MPSIMOYTOJILHOTO MapaJuIesenuIea, MMPaMIIbl, TPU3MBI, [IHIHHIPA,
KOHYcCa, 111apa; yMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOI00HBIX QUTYP

YMeHue oneprupoBaTh MOHATHIMU: MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT, BEKTOP,
KOOpPJMHATHl TOYKH, KOOPJIWHATHI BEKTOpPA, CyMMa BEKTOPOB, IMPOHM3BEIACHUE
BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa 1O 0a3ucy, CKaIIpHOE MPOU3BEICHHE,
BEKTOPHOE MPOW3BEICHUE, YroJd MEXIy BEKTOpaMHU; YMEHHE HWCIIOIbh30BaTh
BEKTOPHBIH M KOOPJMHATHBIA METOJ Ul PEUICHHS T'€OMETPHYECKUX 3a1ad U
3a/1a4 IpYruX y4eOHBIX MPEIMETOB

13

YMeHue BBIOMpPATh TOIXOISIIMNA METOJ JUIsl PEIICHUs 3aJadd; TOHUMaHUE
3HAYUMOCTH MAaTE€MaTHKU B M3YYEHHUU NMPUPOAHBIX M OOIIECTBEHHBIX MPOIECCOB
W SBJICHUI; YMEHHUE pACHO3HABaTh MPOSABICHUE 3aKOHOB MATEMaTUKU B
UCKYCCTBE, YMEHUE NPHUBOJUTH MPUMEPbl MATEMATUYECKUX  OTKPBITUU
POCCHIICKOM U MUPOBOM MaTEMAaTHUYECKOM HAYKH




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 11O

MATEMATHUKE
Kox IIpoBepsieMblii 3JIeMEHT COAePKAHUSA
1 Yucna u BIYMCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEll
1.2 Parmonanbueie yncna. OOBIKHOBEHHBIE W JIECATHYHBIC JpOOM, MPOLEHTHI, OECKOHEUHBIE
nepuondeckue Apoou
13 Apudmernieckuil KOpeHb HaTypalbHOH cremeHu. [leiicTBus ¢ apuMeTHUECKUMHU KOPHIMHU
HaTypaJbHOH CTENEeHU
14 Crenens c 1enbiM nokasareneM. CTeneHb ¢ pallnoHaIbHBIM noka3areiaeM. CBOMCTBa CTEICHU
1.5 CuHyc, KOCMHYC M TAaHI'€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm yncna. JlecaTuyHble U HATYpaJIbHbIC JOrapu(MbI
1.7 JlelicTBUuTEenbHBIE YHcha. Apu(METHUECKHE ONepanud C JACUCTBUTCIBHBIMH YHCIIAMH.
[TpubnuxEHHbIE BBIUMCICHMS, NpaBUIa OKPYIJIEHUs, MNPHUKUAKA U OLEHKa pe3yibTara
BBIYMCIICHUI
1.8 [IpeoOpaszoBaHue BeIpaKEeHUI
1.9 KommiekcHble uncia
2 YpaBHEHMsI U HEPABEHCTBA
2.1 Ienble 1 TpoOHO-pallMOHATbHBIC YPABHEHHS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
2.4 [Toka3zaTenpHbIE U JOTapUPMHUUECKHE YPABHEHHS
2.5 Ienbie u 1pOOHO-paAIIOHAIEHBIC HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [TokazarenabHble U JIOTapu(PMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 MaTpuiia cUCTeMBbI JIMHEWHBIX ypaBHEeHUH. OnpeenuTesib MaTPUILIbI
3 @OyHKIMH U TpaduKH
3.1 @Oynkius, cnocoObl 3agaHusd ¢yHkuuu. ['paduk Gynkumu. B3ammHO oOpaTHble (yHKIHU.
Yérapie 1 HeuéTHBIC GyHKIMU. [leproanueckue QyHKIMN
3.2 OO6nacte ompeneneHuss U MHOXecTBO 3HaueHM (yHxuuu. Hymu ¢yskuuu. IIpomexyTku
3HAKONOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIUH. MaKCUMyMbl W MHUHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblIee 3HaueHue QyHKIMM Ha IPOMEXYTKE
3.3 Crenennass (yHKIMS ¢ HaTypaJibHBIM M IelbIM Toka3zareneM. EE cBoiictBa u rpaduk.
CBoiicTBa U rpaduK KOpHS N-0if cTeneHu
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpaQUKu
3.5 IToka3zarenbHas u JorapudmMuyeckas GyHKIHMH, X CBOMCTBA U TpaduKu
3.6 Touku paspbeiBa. AcumnrtoTsl rpadukoB (yHkiuil. CBoiicTBa (GyHKUMH, HENpPEpHIBHBIX Ha
OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUs TIOCIIEOBATEIbHOCTEH
3.8 Apudmerndaeckas 1 reomeTprudeckas mporpeccui. @opmyIna CI0KHBIX POIIEHTOB
4 Hauana MmaTeMaTH4ecKoro aHajinza
4.1 [IpousBonHas ¢pyHkimu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIMHA
4.2 [IpuMeHeHre NMPOU3BOJHOM K HCCIENOBaHMIO (YHKIMHA Ha MOHOTOHHOCTb M 3KCTPEMYMBIL.




Haxoxaenne HauboIbI1I1ero 1 HaMEHbIIEro 3Ha4eHHs] PYHKIIMH Ha OTPE3Ke

4.3 [TepBooOpaznas. Muterpan
5 MHo’xecTBa 1 JIOTUKA
5.1 MHoOecTBO, onepanuu HaJ MHOKecTBaMu. [{narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TNIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v NOBEPXHOCTH BpalleHUs
7.5 KoopauHatel U BEKTOPBI




