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HOACHUTEJBHASA 3AIIMCKA

VY4eOHbIil Kypc «Anredpa U Hayajla MAaTEMaTUYECKOTO aHAJIM3a» SABIIAECTCS OJHUM U3
HambOoJee 3HAYMMBIX B MPOTrpamMMe CpPedHero oO0IIero oOpa3oBaHusi, MOCKOIBKY, C OJHOU
CTOPOHBI, OH 00ECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y I HM3y4YEHHUS BCEX €CTECTBEHHO-
Hay4YHBIX KYPCOB, a C Ipyroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIIJICHUE
oOyJaroluxcsi Ha ypoBHE, HEOOXOAUMOM JUIsl OCBOCHUsI MH(POPMATUKH, OOIIECTBO3HAHUS,
UCTOPUM, CJIOBECHOCTH M JPYTHX JUCHMIUIMH. B pamkax paHHoOro ydeGHOro Kypca
oOy4JaronIuecs: OBJIAJIEBAIOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HAyKH, KOTOpas
bopMyIUpyeT CBOM AOCTKEHUS B MaTeMaTHdeckou popme.

VY4eOHbIi Kypc anreOpbl U Hauaja MaTEMaTHUECKOIrO aHajau3a 3aKjia/ibIBa€T OCHOBY JJIA
YCIICITHOTO OBJAJEHUSl 3aKOHAMU (U3MKHU, XMUMHUH, OMOJIOIMHM, IOHHMAaHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHS SKOHOMUKH M OOLIECTBEHHOM W3HH, IMO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO MCIOJb30BaTh UX IS
JanbHeIero o0pa3oBaHUs W B IOBCEJIHEBHOW XU3HM. B TO e BpeMs OBjIajcHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMHM KOHCTPYKIUSMHU aireOpbl M MaTeMaTHUYECKOTO
aHaJlu3a pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBATh YTBEPKACHHSI C IOMOIIBIO MHAYKIMU U PACCYXKAATh I€TyKTUBHO, UCIIOJIb30BATh
000011IeHHE U KOHKPETU3alUI0, a0CTParupoBaHUE U aHAJIOTUI0, (OPMHUPYET KPEaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone m3yudenus yueOHOro Kypca «Anredpa M Hayajsa MaTeMaTHYECKOIO aHAIHM3a»
oOyuJaroluecs: MoJly4aroT HOBBIM ONBIT PELICHMs] MPUKIATHBIX 3a/lad, CaMOCTOSTEIbHOTO
MOCTPOEHUSI MaTEMAaTUYECKUX MOJEJICH pealbHbIX CUTYalMi, HHTEPIPETAUU MOIYYSHHBIX
pELIeHM, 3HAKOMSITCSL C IPUMEPAMU MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B PUPOJE, HAyKe
Y UCKYCCTBE, C BBIIAIOIIMMUCSA MaTEMaTHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00JjanaeT 3HAUUTEIbHBIM BOCIMTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4ueOHbId MaTepuall, CloCOOCTBYIOMMI (POPMUPOBAHUIO HAYYHOTO
MHpPOBO33pEHHUs, TaKk M 4epe3 cHeuupuKky y4eOHOW [EeATEeTbHOCTH, TpeOyrome
IIPOJIOJKATEIBHOM KOHLIEHTPAUMM BHUMAaHUS, CAMOCTOSITENBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 3a IOJyYE€HHBIN pPE3yJIbTar.

B ocHoBe Meroauku oOyuyeHus anreOpe ¥ HayajlaM MaTEMaTHYECKOIro aHaJlu3a JICKUT
JEeSATENbHOCTHBIN MPUHILIUI 00yYEHUSI.

B crpykrype yudeOHOro kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIM3a»
BBIJICJICHBl CJIEAYIOLINE COAEPKATEIbHO-METOJNYECKAE JIMHUU: «YHHCIIa U BBIYMCICHHS,
«Dynkmun u rpadukm», «YpaBHEHHS W HepaBeHCTBa», «Hawama wmartemaTudeckoro
aHanu3a», «MHoOXecTBa U JOTMKa». Bce OCHOBHBIE COJEPKATETbHO-METOIUYECKUE JTUHUU
M3Yy4aroTcs Ha MPOTSLKEHUH ABYX JIET OOYYEeHHs] Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHus,
€CTECTBEHHO JIOMOJIHAS JpYr Jpyra M TIOCTENEHHO HACHIIIAsCh HOBBIMM TEMaMHU U
paznenaMu. JlaHHBIM y4eOHBIA KypcC SBIISIETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSET B
cebe coiepkaHHEe HECKOJbKMX MaTeMaTHYeCKHX JUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTUUECKUN aHalu3, TEOPHUs MHOXKECTB, MaTeMaTHYecKas JIOTHKa U
apyrue. Ilo wmepe Toro, kak oOydaronigecss OBJaAE€BalOT BCE 0OoJjiee IMUPOKUM



MaTEeMaTHYECKUM arnapaTroM, y HUX MOCIEA0BaTEeIbHO (POPMHUPYETCS U COBEPLICHCTBYETCS
YMEHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pEeaJbHOW CHUTyalUH, NPUMEHSATH 3HAHUS,
[OJyYeHHblE TIPU M3yYEHUU Yy4yeOHOro Kypca, i PEIICHHs CaMOCTOSATEIbHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/1auHl, a 3aT€M UHTEPIIPETUPOBATH CBON OTBET.

ConepxarenpHO-MeTOAMYECKass JIMHUA «Yuciia ¢ BBIYMCICHHS»  3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB HCIIOJIb30BAHUSA JIEHCTBUTENBHBIX YHCEN, KOTOpOE ObUIO HAYaToO Ha
YPOBHE OCHOBHOro o0mero ooOpaszoBanusi. Ha ypoBHe cpeanero ooOuiero o0pa3oBaHUsS
0cob0e BHHMMaHUE yaenseTcss (OPMHPOBAHUIO HABBIKOB pAallMOHAIbHBIX BBIYMCICHUH,
BKJIIOYAIOUIMX B €e0sl MCIOJIb30BaHUE pa3IMYHbIX (OpPM 3amMcH YHUClla, YMEHUE JAENaTh
MPUKUJKY, BBIIOJHATh NPHOIMKEHHBIE BBIYHMCICHUS, OLUEHUBATH UYWCIOBBIE BBIPAKEHUS,
paboTaTh € MaTeMaTHYECKUMH KOHCTaHTaMH. 3HAKOMBbIE OOYy4YalOUIUMCS MHOXKECTBa
HaTypaJbHBIX, LENbIX, PALMOHAIBHBIX U ICHCTBUTEIIBHBIX YHACET TOMOJIHAKTCS MHOKECTBOM
KOMIUJIEKCHBIX YHCEll. B KaXKJIOM M3 3TUX MHOYKECTB PacCMATPUBAIOTCS CBOWCTBEHHBIE EMY
cnequpUUecKre 3alayd MU Olepaluy: JACJIICHHE Halelo, ONEPUPOBAHME OCTaTKaMU Ha
MHOXKECTBE LEJIBIX YHUCEJ, O0COObIE CBOICTBA PALMOHAJIBHBIX W MPPALMOHANBHBIX YHCET,
apu(pMeTUYECKHUEe OINepalnuy, a TaKXKe HW3BJICUYCHHE KOPHS HaTypalbHOW CTENEHU Ha
MHOXXECTBE KOMIUIEKCHBIX Yucel. biaromaps MocienoBaTeIbHOMY PACIIMPEHUIO Kpyra
UCIIOJIB3YEMBIX YHUCEI M 3HAKOMCTBY C BO3MOYKHOCTSIMU HMX IMPUMEHEHHUS I PELICHUS
paznuyHbIX 337a4 (GOPMHUPYETCS MPEACTABICHUE O €IMHCTBE MAaTEMATUKU KaK HAyKd U €€
pOJIM B TMOCTPOCHHHM MOJENIEH pPEabHOIO MHpA, IMIMPOKO HCHOJB3YIOTCS 0000IIEHUE U
KOHKpETH3aLusl.

JIuaust «YpaBHEHHUS U HEPABEHCTBA» PeaIM3yeTCs HAa MPOTSHKEHUN BCEro oOydeHus Ha
YPOBHE CpeAHEro ooOmero oOpa3oBaHMs, IOCKOJbKY B KaxaoM paszaene I[Iporpammbl
MPEAYCMOTPEHO pElIeHUWE COOTBETCTBYIOIIMX 3adad. B pe3ynbrare oOydaroniuecs
OBJIAJICBAIOT  PA3JIMYHBIMM METOJAAMHM PEIICHHS PAlUOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOTAPU(PMHUUECKUX M TPUTOHOMETPUUECKMX YpaBHEHUN, HEPaBEHCTB U
CUCTEM, a TaKXKe 3ajad, cojaepxkamux napaMmerpbl. [lodydeHHble yMEHUS IHPOKO
UCIIOJIb3YIOTCSL MPU HMCCIEIOBAHUU (PYHKIUNA C MOMOILBIO MPOU3BOAHOW, MPU pEUICHUU
NPUKIAAHBIX 3aJady U 337a4 Ha HAXOXKJIEHUE HauOONBIIMX W HAMMEHBIIMX 3HAYCHU
¢bynkuuu. JlaHHas cojepkaTesibHas TMHUS BKIIOYAET B ce0s Takxke (hOPMUPOBAHUE YMEHHM
BBINIOJHATH pacuérsl 1o (opmMysiaM, npeoOpa3zoBaHUs pallMOHATIbHBIX, UPPAUOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKe BBIPAXKEHUM, COJEpXKAIIUX CTEHNEHU U
norapuMbl. brarogaps M3y4eHuro aareOpanyeckoro marepuana MPOUCXOAMUT JalbHENIee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOIO MBIIUICHUS OO0ydaroumxcsi, (GOopMUPYIOTCS
HABbIKU JIETYKTHUBHBIX pacCyKJIeHUI, paboThl ¢ CUMBOJBHBIMU (hOpMaMHU, TPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpeajaraer
3¢ (deKTUBHBIE UHCTPYMEHTHI JUJISl PEIICHUSI MPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a/1ad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK S3bIKa HAYKU.

ConepxxarenbHo-MeToquuecKas JuHUA « DyHKIUU U TpadUKu» TECHO MEPEIIeTaeTCs ¢
APYTMMU JIMHUSMU Y4eOHOTO Kypca, IIOCKOJbKY B KAaKOM-TO CMbICie 3a4aéT
MOCJIEIOBATENbHOCT M3YYEHMs Marepuana. l3ydeHue CTeneHHOM, MOKa3aTelIbHOM,
gorapu(MUUECKO U TPUTOHOMETPUYECKUX (PYHKUUH, HX CBOWCTB M TpaduUKOB,



UCIONIb30BaHue (YHKIMH JIsl pelIeHns 3aa4 U3 IPYruX y4eOHBIX NMPEAMETOB U pealbHOMN
KV3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKMM aHAJIM30M, TaK U C PEIICHWEM YPABHEHHU U
HepaBeHCTB. [Ipu aToM Oonblioe BHUMaHUE yaenseTcs (GOpMUPOBAHUIO YMEHHUS BbIPAXKaTh
dbopMynamMu 3aBUCUMOCTH MEXIY pPa3jIM4YHbIMUA BEJIMYMHAMU, HCCIIEIOBATH IMOITYYEHHBIC
byHKIUM, CTpOUTh UX Tpaduku. Marepuan 3TOW coAepKaTeNbHOM JMHUM HAlEJIeH Ha
pa3BUTHE YMEHHMHI U HABBIKOB, MIO3BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BEIMYNHAMU B
paziuuHOi  (opme: aHaTuUTHYECKOM, rpaduueckoil u cioBecHOW. Ero wu3ydeHue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIIEHUS, CIOCOOHOCTH K OOOOIEHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHass JmHHA  «Hadanma  MareMaTnyeckoro  aHaiu3a»  MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYT KaK MaTeMaTUYECKHX, TAK U MPUKIAJHBIX 3a7a4, JOCTYITHBIX
oOydJaronumcsi, TaKk Kak y HHUX TMOSABISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX
GyHKUMHA, OompenessTh UX HauOOJIbIIMEe M HAMMEHBIINE 3HAYCHUS, BBIUMCIATH IUIOLIAAU
buryp u O0O0BEMBI TeN, HAXOAUTh CKOPOCTH U YCKOpeHus mnpoueccoB. JlaHnHas
COZIEpKATENIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOEHHSI MAaTEMAaTHYECKUX
MOJIEJIEN PEaJbHBIX CUTYaAllUi, TO3BOJIIET HAXOAUTh HAWITy4IlIee PEIICHUE B NPUKIAIHBIX, B
TOM  YHCJIE€  COLMAIBHO-DKOHOMHMYECKHX,  3aJadaX. J3HAKOMCTBO C  OCHOBaMH
MaTEeMaTHYECKOr0  aHajlu3a CHOCOOCTBYET pa3BUTHUIO  aOCTPAaKTHOro, (hopMaibHO-
JIOTUYECKOTO W KPEaTUBHOTO MbBIIUIEHUS, (POPMHUPOBAHUIO YMEHUM paCIO3HABATh
MPOSIBJIICHUS 3aKOHOB MAaT€MAaTHKHU B HayKe, TEXHUKE U UcKyccTBe. OOyyarommecs: y3HatoT O
BBIJIAIONIUXCS PE3YJIbTATaX, MOJTYYEHHBIX B XOJ/I€ Pa3BUTH MaTeMAaTUKH KaK HayKH, U 00 UX
aBTOpax.

CopepxarenpHo-MeTOIMYECKass JIMHUSA «MHOXECTBa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHTBl TEOPUH MHOXECTB W MATEMATHYECKOW JIOTMKHU. TEOpETUKO-MHOKECTBEHHBIE
MPEACTABICHUS IPOHU3BIBAIOT BECh KYypC LIKOJIBHOW MaTeMaTUKU M MpejiaratoT HauboJsiee
YHUBEPCAIBHBINA S3bIK, OOBEIUHSIONMUNA BCE pa3/ielibl MAaTEMATUKN U €€ MPUIOKEHUN, OHU
CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE IUCLMIUIMHBI U MX IPUIIOKEHUS B €IUHOE LEJOE.
[ToaTOMY Ba’KHO 1aTh BO3MOXKHOCTh 00YYaIOIEMYCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOW MAaTEMaTHUKH W MCIIOJb30BATH €r0 [JISl BBIPAKEHUS CBOUX MBICIIEH.
JpyruM BaKHBIM IPU3HAKOM MAaT€MaTHUKH KaK HayKH CJIEAYET NPU3HATh CBOWCTBEHHYIO €M1
CTPOTOCTb OOOCHOBAaHMW M  CIIEJJOBAHHE OMNpPENEIEHHBIM IpaBWIaM  MOCTPOEHUS
J0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMU MAaTEMaTU4YEeCKOM JIOTMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTMYECKOTO MBIIUJIEHUS OOY4YarOMIMXCs, IMO3BOJSET MM CTPOUTh CBOHM
pacCyKJIeHUsT Ha OCHOBE JIOTMYECKHX TMpaBwi, (OpMUPYET HABBIKM KPUTUYECKOTO
MBIIUICHUS.



Onucanue Mecta y4eOHOro npeamMera «Ajaredpa U Hayajia MaTeMaTHYeCKOI0
aHAJIN32» B Y4eOHOM IJIaHe

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHUECKOTO MOJEIMPOBAHUS, KOTOpBIE MPU3BAHBI
CIIOCOOCTBOBaTh (HOPMUPOBAHHIO HABBIKOB MOCTPOSHHUSI MOJeNell pearlbHbIX
CUTyallul, MCCIEIOBAHUS 3TUX MOJEJEeH C MOMOINBIO ammapara ajireOpbl U
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMUd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHKA BIUIETEHBI B KQX/IbI U3 pa3iesioB MPOrpaMMBbl, IIOCKOJIBKY BECh MaTepUall
y4eOHOTO Kypca HIMPOKO WCHOJIB3YeTCs IJs pelleHus MpUKIagHbIX 3anad. [lpu
pelIeHNH  peajbHBIX  MPAKTHUYECKMX  3adad  oOydarolruecss  pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCMOJIb30BaTh  aHAJIOrMI0, 0000IaTh M  KOHKPETU3UPOBaTh  IMpoOJIEMY.
JlesTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHM3yeTCs B IpOLecCe U3YyUEHHs BCEX TEM YUeOHOro Kypca «Anredpa v Hayasia
MaTeMaTHYECKOTO aHAIN3a».
KosmuecTBo 4acoB, OTBOAUMBIX HA H3yYeHHE YUyeOHOro mpeamera «AJjredopa
1 HAYaJ1a MaTeMATH4YeCKOro aHAJIU3a» 32 rojJ 00y4YeHUsl U YPOBEHb 00yUeHust

Kirace KonnuectBo yacoB B | KosnnuecTBo yueOHBIX Bcero
HENEIIO HENEIb
10 4 yaca 34 menenu 136 gyacos
11 4 yaca 34 menenu 136 gyacos
BCEIO: 272 4Jaca
COJEP KAHHUE OBYUEHUSA
10 KUJIACC

Yucaa v BIYMCICHUSA

PanmonanbHbie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOU, MPOILICHTHI,
OeckoHeuHble nepuoauueckue npoou. [IpumeHeHnue apoOedt U TPOLICHTOB st
pELIeHUs MPUKJIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIIEH 3HAHUN U PEATIbHOU KU3HU.

JlelictButenpHble  yucia. PanuoHanbHBE W UppALMOHAIIBHBIE YHCIIA.
Apudmernueckue  omnepanud ¢ JICUCTBUTENbHBIMU  4uCIaMU.  Moayib
JNEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpnOnmk€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOAXO/ISIIEH (POPMBI 3aMKUCH ACHCTBUTEIBHBIX YUCEN JJISI PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JaHHBIX.

ApudmMeTrnueckuii KOpeHb HATYpaJIbHOM CTENEHU U €ro CBOMCTBA.




CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBAa, CTENEHb C
JIEUCTBUTEIBbHBIM IOKA3aTEIJIEM.

Jlorapudm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHBIC
JoTapu(pMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC,
aAPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHNS U HEPAaBEHCTBA

ToxaecTBa M TOXIECTBEHHBIE TNIpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIBHBIC YpaBHEHUSI M YypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHUEe HEPABEHCTRA.

OCHOBHBIC METOBI PEIICHUS LETBIX U APOOHO-PAIMOHATLHBIX YPaBHEHUHN U
HEpPAaBEHCTB. MHOrowieHsl OT OJHOW NepeMeHHOW. JleleHne MHOrodsjieHa Ha
MHOro4JieH ¢ ocTtaTkoM. Teopema be3dy. MHOrouiaeHsl ¢  LEJIBIMU
ko3 dunuentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BHIPAKEHUMN, COACPKAIIMNX CTETICHU U KOPHHU.

HppanmonanbHbie ypaBHEHHS. OcHoBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS MOKa3aTEIbHBIX

YPaBHEHUM.

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

Jlorapupmuueckue ypaBHEHHUS. OcHoBHBIE METO/IbI pelieHus
JorapupMUYECKUX ypaBHEHUH.

OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUM. PellieHne TpUroHoMEeTpU4ECKUX YpaBHEHU M.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHu. Omnpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT U
CBOWCTBA, BBIUHUCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE OIPEACIIUTENS JJIsI PELICHUS
CUCTEMbl JIMHEMHBIX ypaBHEHWW. PelleHue npukiagHbpIX 3aJad C IIOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. VccnemoBanue MNOCTPOCHHOW MOJAEIU C
ITOMOIUIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKHMX MOJENEH PEAbHOM CHUTyallud C IOMOIIBIO
YPaBHEHUW W HEPABEHCTB. lIpMMeHEHHE ypaBHEHHMI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUYHBIX 00JIaCTe HAyKH WU pPeaTbHOUN
JKU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIius, crnocodbl 3amanus (QyHkmuu. B3auMHO o0paTHbIe (QYHKIHH.
Kommosummst  pyukiuii. I'paduk  QyHkmum. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.



OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi Qynkuuu. Hymm yskumu.
[TpoMexyTku 3HaKONMOCTOSTHCTBA. YETHBIE 1 HeuéTHbIe QyHKIMH. [lepuonnyeckue
byaknun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl ¥ MHUHUMYMBI
¢dbynkuuu. Hanbosbiiiee 1 HauMeHblee 3HauyeHus: QyHKIMKU HAa POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHHas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas QpyHKIMS C HATYypaJbHBIM U IIENIBIM MOKa3ateneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (PYHKIUU OOpaTHOM
CTEIIEHH C HATYPaJbHBIM [1OKA3aTEIIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUI 1715 pelIeHHs] YpaBHEHUIA.

TpuroHoMerprueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCHMOCTH B PEAIbHBIX IPOLECCaX U SABJICHUSIX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUS ITOCJIEAOBATEIbHOCTEH. MeTox
MaTEMaTU4YECKOU VHYKIIH. MoHOTOHHBIE U OTPaHUYCHHBIE
IIOCJIEA0BATEIbHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTeMaTHYECKOIO aHalau3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas 1 reoMeTpuUecKas porpeccuu. beckoneuHo yoObIBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAIOLIEH reoOMETpUYECKON
IIPOTrpeCCrr. JIMHENHBIA U SKCIOHEHIMAIBHBINA POCT. Uucio e. @opmyia ClI0KHBIX
poueHTOB. Mcnosb30BaHWe TIPOrpeccHy JUId  PELICHUSA pealbHbIX  3aaad
MIPUKJIATHOTO XapaKTepa.

HenpepoiBHble (yHKIIMM W WX CcBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (GYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PELICHUs HEpaBeHCTB. [IpuMeHeHHe CBOWCTB HEIPEPBIBHBIX
GyHKUMNA U151 pelieHus 3a1ay.

[lepBas u BrOpast npousBoaHble GyHKIMK. OnpeneneHue, reOMeTpUIECKUid 1
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoaHbIE  BJIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMbl,
MPOM3BENIEHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUHA.

MHoxkecTBa M JIOTHUKA

MHOXkeCTBO, Oomepaluy HaJ MHOXECTBAMM M HUX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXXECTBEHHOTO —ammaparta s
ONMCAHUs PEaJbHBbIX IPOLECCOB U SBJIICHUM, NPU PELICHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.



Ompenenenue, TeopemMa, CBOMCTBO MaTEMAaTUYECKOTO OOBEKTa, CIIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHECHUS.

11 KIIACC

Yucaa v BBIYMCICHUA

Harypansubie u nenble yncna. [[pumeHeHne Npu3HAKOB JIEIMMOCTH LIEJIbIX
qyuces, HauOoJbmuik oOuuid genutens (nanee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurmMa EBkinuaa i penieHus
3a/1a4 B LEJIBIX YUCIIAX.

Kowmmnekcuble uucia. AnreOpanueckass W TPUTOHOMETpUYEcKass (QOpPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYeCKHe Omneparuu ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCE]l Ha KOOPAMHATHOW MJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn w3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YKCEN IJIs PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHUW W HEPABEHCTB. PaBHOCHWIIbHBIC
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoOMEeTpU4eCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TIOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEeIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHu.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HayKu WU pealbHON
YKU3HU, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPuKn

I'padux xommosuruu ¢Gyukuuii. ['eomerpudeckue o0pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPpaUKH.

['padrueckre mMeTonmbl pelieHUs YpaBHEHUN W HEpaBeHCTB. | 'paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (QYHKIUH 7S HMCCICIOBAHUS MPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HUKAIOT MPHU PEUICHUHU 3a7ady U3 JIPYTruX y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Hauana MaTeMaTH4eCcKOro aHajamn3a



[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
skcTpeMyMmbl.  Haxoxxaenue  HauOONbIIEr0 W HAMMEHBUIErO0  3HAYEHUH
HENPEepHIBHON (YHKIIMH Ha OTPE3KE.

[IpuMeHEHNE NPOU3BOAHOM [JI1 HAXOXKACHUS HAWJIY4IlEero pEIICHUS B
NPUKIAIHBIX 3a/ladax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHHS IMpolecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoxIeHus epBOOOPa3HbIX.

HNuTerpain. ['eomeTprueckui CMBICIT WHTErpala. Brruucnenue
onpenenéHHoro uaTerpana o gopmyne Hetorona-Jleionua.

[Ipumenenue WHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TETI.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICIMPOBAHUE PEATbHBIX IMPOIECCOB C TOMOIIBI0  AuddepeHnaIbHbIX
YPaBHECHUM.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAYp TPaKIAHCKOTO o0IIecTBa (BBIOOPHI, ONPOCHI M JPYroe), yMEeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, chPOPpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYash 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeanu3oBBIBATH COOCTBEHHBIC JKHU3HEHHBIC TLIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpbl, IJIAHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HAyKH KakK c]epbl 4YeloBEUECKOM IesATEebHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHUH, YCTaHAaBIMBATh CYIIECTBEHHbIN MPU3HAK KiacCU(pUKALINH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCcO0 pelieHuss y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MIpOTHBOpeuHe,  mpoliemy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00BEKTa, SIBICHU, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIpOIecca, a TaKKE BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJU3HPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PEUICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUsI, COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pesyibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3ajady, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHNoBbIX GopMax paboThl (0OCykaeHHS, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYMCIICHUS, TIpaBUjIa OKPYTIICHUS, IPUKUJIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UeNbIMH KO3(PUIIMEHTaMH, KOPHM MHOTIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MATpUlbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MAaTpPULl W OIpPEIEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUEcKrue GOpMYIIbl Il TPeoOpa30BaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alnreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (PyHKUMHA, TpapuK QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMU: UETHBIE M HEYETHbIE (PYHKUUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TIOKa3zareneM, rpapuk CTeneHHOW (YHKIHMH C HAaTypaJbHBIM M LEIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peaJbHBIX 3aJad MPUKIAJHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHSATHUSIMU: OIpEACNICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TOJYYUT CIIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTUYECKOTI0 aHaIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasibHBIX 4Mcen sl peleHus 3a1ad, IPUMEHATD
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTEKCHBIX YHCEJ, MPEACTABIATh KOMIUICKCHBIE YWClia B anreOpamyeckoil u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUI 1 HEPABCHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyalldd Ha S3bIKE alureOpbl, COCTABIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C TOMOIIBIO DJIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (YHKIUU JJIS MOJEIUPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOM3BOAHYIO Il HAXOXICHUS HAWIy4YlIEro pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpa3HBIE HIEMEHTAPHbIX (YHKUMNA M BBIYHCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus nuddepeHnanbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

KoauuecTBO 4acoB

JuekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PECYPChI

MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
MHorousensl. PaniioHanbHbIe ypaBHEHUs

bubmuoreka [JOK
https://m.edsoo.ru/1568aba3

Z 24
1 HepaBeHCTBA. CUCTEMBIITMHENHBIX
YpaBHEHUN
Oynkuuu u rpadpuku. CreneHHas bubnuorexa [JOK
12
(GYHKIHS C IETBIM IOKa3aTeleM https://m.edsoo.ru/1568aba3
Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15 bubnuoreka [JOK
WppaimoHaibHbIe ypaBHEHHSI https://m.edsoo.ru/1568aba3
[TokasarenpHas pynkmwms. [TokazareapHbIe 10 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/1568aba3
Jlorapudmuueckast GyHKIIHS. 18 bubnuoteka [JOK
Jlorapugmuueckue ypaBHEHHS https://m.edsoo.ru/1568aba3
TpUroHOMETPUYECKHUE BBIPAXKEHUS U 99 bu6nuorexa [IOK
ypaBHEHUS https://m.edsoo.ru/1568aba3
ITocnenoBaTeIbHOCTH U MTPOTPECCHU 10 bubmmorexa LIOK
https://m.edsoo.ru/1568aba3
bu6mmoreka [IOK
Henpepbipiisie gyriiii. Tlporssoanas 20 https://m.edsoo.ru/1568aba3
[ToBTOpeHnue, 060061IEHNE, 5 bubmuorexa [JOK
CUCTEMATH3ALUs 3HAHUN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136



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

11 KJIACC

KosnyecTBO 4acoB  DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 99 bu6nmoreka [IOK
IIPOU3BO/IHOM https://m.edsoo.ru/f11c4afd
2 [TepBooOpa3Hast 1 MHTETpa 12 bubnuorexa LIOK
https://m.edsoo.ru/f11c4afd
3 I'paduku TPUTOHOMETPHUYECKUX ()YHKIIHH. 14 bubnnorexka HOK
TpuronoMeTpuuecKre HepaBeHCTBA https://m.edsoo.ru/f11c4afd
HppanmonansHble, MOKa3aTelbHbIE U bubnmnoreka HOK
4 24
naorapupMHUUECKUE HEPABEHCTBA https://m.edsoo.ru/f11c4afd
5 KomriekcHbie ncia 10 bubnuorexa LIOK
https://m.edsoo.ru/f11c4afd
bu6mmoteka [IOK
0 HaryparbHiie  nersie wicra 10 https://m.edsoo.ru/f11c4afd
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX bubnmnoreka [JOK
7 MOKa3aTeNbHBIX U JOTapu(PMHUUECKUX 12 https://m.edsoo.ru/f11c4afd
ypaBHEHUH
8 3aza4u ¢ mapaMmeTpamu 16 Bubmmorexa LIOK
https://m.edsoo.ru/f11c4afd
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 but6mmoreka [IOK
3HAHUI https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB
Ne Jara
/i Tema ypoka Beero KonTpoJbHbIe IIpakTuyeckue 3yveHns
padoTbI padoThbI
1 MHOXecTBO, Olepaluy HajJ MHOKECTBaAaMU U 1
HX CBOMCTBA
2 Huarpammbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
armapara Jijis pelIeHHs 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, MTPOLIEHTHI, OCCKOHEUHBIC 1
MEPUOIUUECKHIE IPOOH
Pamnonansheie unciaa. OOBIKHOBEHHEIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
MEPUOIUUECKHE TIPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
; [Ipumenenue npobeit U MPOLEHTOB JIst 1
penieHus MPUKIAIHBIX 3324
8 JlelicTBUTENbHBIE YUCIIa. PallnoHaIbHBIE U 1
WppALMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JICMCTBUTEIIBHBIMH YK CIaMU
10 Mopynpe JeNCTBATEIBHOTO YHCIIA U €r0 1
CBOIiCTBa
11 [TpuGnuxEHHbBIE BHIYMCIECHUS, TPaBHIIa 1




OKpYTJICHUS, TPUKUJIKA U OIIEHKA pe3yibTaTa
BBEIYHCIICHUN

12

13

14

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
JIpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HCPAaBCHCTB

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
JIPOOHO-PAIIMOHAIIBHBIX YPABHEHUI U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
JIPOOHO-PAIMOHAIIBHBIX YPABHEHUI U
HEPABCHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOro4I€Ha Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOTro4JIeHBI ¢ TeTBIMEA KO3 QHUITHeHTaMHU.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

21

Pemenne cucreM TMHENHBIX YpaBHEHUI

Marpuia cucTeMbl JINHEWHBIX YPABHEHU.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPHUYECKHUI CMBICII M CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

[IpuMeHeHue onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenne OPUKIAAHBIX 3a1a4 ¢ ITIOMOIIBIO




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

24

Pelenne nmpukiagHeIX 3a1a4 C IOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
yYpaBHEHUS U HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX YpaBHEHUN"

25

OyHKIWMS, CIIOCOOBI 3a1aHUs (YHKITUH.
B3aumuo oOparHbie ¢pyHkimu. Kommosunms

byHKIMi

26

27

28

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[IpomexyTKH 3HaK IOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MakcuMyMbl 1 MUHUMYMBI (PYHKIIMH.
Haubonpiiee n HauMeHbllIee 3HaYCHHE
(GYHKLINU Ha TPOMEKYTKE

30

31

32

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

DeMeHTapHOe HCCIIE0BaHNE W IOCTPOCHHE
rpaduKoB 3TUX QYHKIUN

33

CrerneHs c IIeabIM ITI0Ka3aTeaeM. buaom
Herotouna




CrerneHs c LETBIM TT0Ka3aTeaeM. buaom

34 HeroTona

35 CrenenHast QyHKIUS C HATYPATbHBIM U
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

36 KoHnTtposbnas padota: "Crenennas GyHKIus.
E€ croiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOKCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIINX CTEIIEHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
CoOJIepKalIiX CTEIIEHU U KOPHU

a1 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanuonaneHble ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUHU
Wppaunonanbuble ypaBHeHUs. OCHOBHbIE

44 METO/IbI PEMICHHS UPPALOHATBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
UppaLMOHATILHBIX YPaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC INEpEXO0Abl B pCIICHUHU

41 UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
UPPALMOHAJIBHBIX YPABHEHUN
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

49 (GYHKIIMM 00paTHOM CTENEHH ¢ HATypaIbHBIM
MOKa3aTeseM
CaoticTBa U rpaduK KOpHSI N-Ol CTETICHH KaK

50 (GYHKIIM 00paTHOW CTENICHH C HATypPaIbHBIM
II0Ka3aTesIeM
KonTponbnas pabota: "CsolicTBa u rpaduk

51 KOpHs N-oii crenenu. MppannoHanbHbie
ypaBHeHUA"

59 Crenens ¢ pallMOHAIBHBIM [10Ka3aTeIeM U e€
CBOMCTBa

53 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTeIeM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

55 [Toka3zarenbHas (pyHKIHMSA, €€ CBOWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKIUN A5
peueHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKIUM 115
pellIeHusl ypaBHEHUI

58 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE

MCETOJbI pCHICHUA TTOKA3aTCIIbHBIX ypaBHCHI/Iﬁ




[Tokazarenbubie ypaBHeHUs. OCHOBHbIE

59 1
METO/Ibl PEIICHNUs TOKA3aTENbHbIX YPaBHEHUN

60 [loka3arenbHble ypaBHeHUs1. OCHOBHbBIE 1
METO/bI pEIICHUS TOKA3aTEIbHBIX YPABHEHUH

61 Kontposbnas padora: "[lokazaTenpHas 1
¢bynaknums. [TokazarenbHble ypaBHEHUS"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTBa jgorapudpma 1

64 Jlorapudwm yucia. CBoiicTBa orapugma 1

65 JlecsaTuunble U HATypallbHbIE IOTapU(PMBI 1

66 JecsaTuunble U HATypallbHbBIE TOTapU(PMBI 1

67 [Ipeo6pa3oBanue BbIpaxxeHU, CopepKaLIUX 1
J0rapuQMbI

68 [TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAIITIX 1
JorapuhMbl

69 [Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX 1
J0rapuQmbl

20 Jlorapudmuueckas pyHKUuUsA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIUs, €€ CBOUCTBA U 1
rpaduk

79 Ucnonb3oBanue rpaduka QyHKIUN A5 1
peuieHusl ypaBHEHU I

73 Hcnonp3zoBanue rpaduka GyHKIIUN AJIs 1
peueHus: ypaBHEHU I

74 Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE 1

MCTOJbI pCHICHUA HOTapI/I(l)MI/I‘-IeCKI/IX




ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METOBI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I
Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUISCKUX
ypaBHEHU M

77 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
Jorapu(pMHUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 Kontposbhas padota: "Jlorapupmudeckas
dbyukuus. Jlorapupmudeckre ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAHTEHC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa

83 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIOBOrO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,

84 oTpeNieieHne TPUTOHOMETPHUECKUX ()YHKIIUN
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 oTpeieIeHne TPUTOHOMETPHUECKUX (DYyHKIIUN
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI




87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX 1
BBIpKEHU I

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

95 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUN 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1

98 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

99 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

100 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
KonTponsnas pabora: "Tpuronomerpuueckue

101 BBIPAKEHUS U TPUTOHOMETPUUECKHE 1
ypaBHeHHUA"
[TocnenoBarenpbHOCTH, CTIOCOOBI 3aaHUS

102 rocienoBareabHocTell. Meton 1
MaTeMaTHYECKOW WHIYKIIH
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 MOCJIeI0BaTENbHOCTH. McTopus aHanmm3a 1

OECKOHEYHO MaJIbIX




104

Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yOpIBaro1asi reoMeTpuiecKas
nporpeccus

107 Cymma 6ecKOHEYHO yOBbIBAIOIICH
FEOMETPUUECKOMN MPOTPECCUU

108 JIMHEHBIN 1 SKCIOHEHIIMAIBHBIN POCT.
Yucno e. DopmMyiia CI0kKHBIX IPOLIEHTOB

109 JIMHENHBIN U YKCIIOHEHIMAIBbHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

110 Hcnonp3oBanue nmporpeccuu Ajs peleHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KoHntposbhas padora: "[locnenoBareabHOCTH
u nporpeccun”

112 HenpeprsiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMMA

114 CpoiicTBa (h)yHKIMIA HENPEPHIBHBIX Ha
OTpe3Ke

115 CaolicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTtox MHTEPBAIIOB JUUIsl PELIEHHSI HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl pELICHUS HEPABEHCTB

118 Mertoa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
(byHKUUT 1715 peleHus 3a1a4

120 [TprMeHeHre CBOMCTB HEMPEePhIBHBIX




GYHKIMH 1S pereHust 3a1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH

122 Onpenenenne, reOMETPUYECKHIA CMBICIT
MIPOU3BOIHOMN

123 Onpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUEe KacaTeIbHOU K rpaduKy
byHKIUHA

15 VYpaBHeHME KacaTeabHOU K rpapuky
byHKIIUN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIHN

OHM3BO/IHBIE JIEMEHTAPHBIX 1915171

127 IT

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIUNA

129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO U KOMITO3UIIMU (PYHKIIMH

130 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHu: "YpaBHeHuA"

133 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3aUs
3HaHui: "OyHKuun"

134 Hrorosast koHTpOIBHAS paboTa

135 Wrorosast kKoHTpoJbHASA paboTa

136 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS
3HAHUHI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KoanuecTBo 4acoB

Ne Jara
/i Tema ypoka Beero Kourpoubnble IIpakTHyeckue ——
padoThI padoThI
1 [TpumeHeHre TPOU3BOIHON K UCCIIEIOBAHHIO 1
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI
5 [IpuMeHeHMre TPOU3BOIHON K UCCIIEI0BaHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
3 [TpumeHeHre TPOM3BOTHON K UCCIIEIOBAaHHIO 1
(GyHKUIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
4 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHMre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
6 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
GbyHKINUH HAa MOHOTOHHOCTB M OKCTPEMYMBI
Haxoxxnenne HanOOoJbIIero ¥ HANMEHBIIIETO
7 3HAYEHUs HENPEepbIBHOM (PyHKINU Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
8 3HAa4YeHHUs1 HeTIpephIBHOHN (PyHKIIMM Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAUMEHbIIETO
9 3HA4YeHHUs1 HeTIPephIBHOHN (pyHKIIMM Ha 1
OTpe3Ke
10 Haxoxxnenne HanOoIbIIIero ¥ HANMEHBIIIETO 1

3HAYEHUs HeNPEepbIBHOM (PyHKIMU Ha




OTpe3Ke

11

12

13

Haxoxxaenune HanOoJIbIIero 1 HAMMEHbBIIETO
3HA4YEHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpe3Ke

Haxoxzaenune HaubosbIIero 1 HaHMEHbBILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpe3Ke

[IpuMeHeHne MPOM3BOTHOM JIJIsT HAXOXKICHUS
HAWTYYILEro PEelIeHUs B MPUKIATHBIX
3amadyax

14

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYIIErO PEMICHUS B TPUKIAJIHBIX
3a1auax

15

[IpuMeHeHne pON3BOIHOMN IS
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mporecca, 3alaHHOro (HOpMYJIONH M
rpaduxom

16

17

[Ipumenenne nponu3BOIHOM IS
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION UITH
rpaduxom

Komnozunus GyHkiumit

18

Komnozunus ¢pyHkimit

19

20

Komnozunus GyHkiumit

I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJAMHATHOM TUIOCKOCTH

21

I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH




Konrtponsnas pabdora: "HccnenoBanue

22 (GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1€pBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnuid CMBICI
UHTErpana

97 Brruncnenue onpenenéHHOro HHTErpaa mo
dbopmyne Hetotona-Jleitouuia

28 Boruncnenue onpeien€HHOro HHTErpaa 1o
dbopmyiie Hetotona-Jlelioamma

29 [TpumeHeHne UHTETpaIa A1l HAXOXKACHUS
iouaiel IIOCKUX Guryp

30 [IpuMmeHeHne nHTerpana Uit HaX 0K IACHUS
00BbEMOB reOMETPUYECKUX TeT

31 [Ipumeps! pemiennii quddepeHnaIbHbIX
YpaBHEHUU

39 [Tpumeps! pemenuii auddepeHnnaTbHbIX
YpaBHEHUU
MaremMaTHuecKkoe MOJICIMPOBAHUE PEATbHBIX

33 MIPOLIECCOB C MOMOIIBIO AU(hepeHIINATHEHBIX
ypaBHEHUH

34 Kontponbras padota: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX




CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX

36 . 1
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIUH, UX 1
CBOWCTBA U IrpaQuKu

38 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 yYpaBHEHUH C IIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

41 YPAaBHEHUH € IOMOILBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YpaBHEHUH C IOMOIIbIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpU4ECKUX HEPABEHCTB 1

46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpu4ECKUX HEPABEHCTB 1
KonrponsHas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (YHKLIUH. 1

Tpuronomerpuyeckue HepaBeHCTBA"




OcHoBHBIC MCTOJbI pCHICHUS

49 MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
nmorapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
UppaIllMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHUS
UPPAaIMOHATILHBIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
HUPPaIMOHATILHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PELICHUS
HppaIlMOHATIFHBIX HEPABEHCTB

61 I'padmyeckue MeTOBI pelcHUS
HPPAIMOHATILHBIX YPaBHEHUI

62 I'padmyeckue MeToAbI perieHus

MPPALMOHAIIBHBIX YPABHEHUN




63

I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHbIX YPaBHCHUN

64

65

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKUX ypaBHEHUI

66

I'padmyeckue MeToAbI pelieHUs
JorapupMHUUECKUX HEPABEHCTB

67

68

69

I'padmyeckue MeToabI peHieHUsS
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX
ypaBHEHUH

I'paduueckue METOIBI pEeLICHUS
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

70

I'padnueckue MeToabl pemeHus
MIOKAa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPABEHCTB

71

72

73

I'padnueckue MeToabl pereHus
MIOKAa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPABEHCTB

KonrtponbHas padora: "UppanuonanbHele,
noKa3aTeJbHbIE U Jorapudmudeckue
HEpaBeHCTBA"

KommiekcHble uncna. Anredpandeckas u

TpUTrOHOMETpHUECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa




KommiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpUYECKast (POpPMBbI 3amucu
KOMILIEKCHOTO YHcia

75 Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMHU YU CIIaMHU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMHU YU CJIaMHU

77 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOP/AMHATHOH MJIOCKOCTH

78 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenesu u3
KOMIIJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. Kopau N-oi1 ctenenu us3
KOMILJIEKCHOT'O YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YMCEeT JUIS

81 peuieHns GU3NYECKUX U T€OMETPHUUECKUX
3a1a4y

82 KontponbHas padora: "KomiuiekcHble
gucna"

83 HarypanbHble u nensie ynucna

84 HatypanbHble u 1ienble uncia

85 [TpuMeHeHne TPU3HAKOB IETUMOCTH LIENBIX
qucen

86 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
qucen

87 [IpuMeHeHne TPU3HAKOB JIETUMOCTH LIENTBIX

gucen: HOJl u HOK




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX

88 yucen: HOJl u HOK

89 [TpuMeHeHne TPU3HAKOB AETUMOCTH IENTBIX
4KCeJl: OCTaTKU 110 MOAYJIIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTaTKU M0 MOAYIIO
[TpuMmeHeHnEe TPU3HAKOB JIETUMOCTH TIEJTBIX

91 quceln: aropuT™ EBkinia amns pemeHus
3a/1a4 B LIEJIBIX YMCIIaxX

92 Kontposnbnas pabota: "Teopus menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEMN palMOHAaJIbHBIX YPABHEHHI
OCHOBHBIE METOBI PEIICHUS CUCTEM U

96 COBOKYITHOCTEH MppaliOHATBHBIX
YpaBHEHUU

97 OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH TTOKAa3aTEeNbHBIX YpaBHEHUN

08 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH TTOKAa3aTEeNbHBIX YpaBHEHUN

99 OCHOBHBIE METOBI PEIICHUS CUCTEM U

COBOKYITHOCTEH JIorapu(MUUECKUX




YpaBHEHUU

100

101

102

103

104

105

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

[IpumeHeHue CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IUYHBIX 00JIacTel HAYKH U pealbHON
KU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pe3yJIbTaToB

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3aja4 u3
pa3IMYHbIX 00JaCcTel HayKH U peallbHOMN
YKU3HH, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yJIbTaToB

[IpuMeHeHre HEpPaBEHCTB K PELLICHHIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UHTEPIPETALUS OTYyUYECHHBIX
pe3yabTaTOB

KontponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
ypaBHEHH"

PanunoHansHBIC YpaBHCHHU C I[TapaMCTpaMn

106
107

PanmonaneHble HepaBeHCTBa ¢ TapaMeTpamMu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

108

HppanmonanbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu




109

HppanumoHanbHble CUCTEMBI C ITapaMeTpaMu

IlokazarennHBIC YpaBHCHU:, HCPABECHCTBA C

110
rnapameTpamu

111 IToka3zaTenbHBIE CUCTEMBI C TTApAMETPAMHU

112 Jlorapudmudeckue ypaBHEeHUs, HEPABEHCTBA
C mapameTpaMu

113 JlorapupMuueckre CHCTEMBbI C TapaMeTpaMu

114 TpuronomeTpuueckre ypaBHEHUS C
rnapameTpamu

115 TpuroHomeTpuueckre HEpaBeHCTBA C
rnapameTpamu

116 TpUroHomMeTprueCcKrEe CUCTEMBI C
rnapameTpamu
[TocTpoeHue u uccnenoBaHue

117 MaTeMaTUYeCKUX MOJIEJICH peaTbHbIX
CUTYallU| C MOMOILBIO YPAaBHEHUH C
rnapameTpamu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTUYeCKUX MOJIEIeH peaTbHbIX
CUTYAaIMi C IOMOLIBIO CUCTEM YPAaBHEHUH C
rnapameTpamu
[TocTpoeHue u uccnenoBaHue

119 MaTeMaTUYeCKUX MOJIEIeH peaTbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHHI C
napameTpamu

120 KonrtponbHas padora: "3anaun ¢
napamerpamu’

121 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

122 3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
3HaHuii: "YpaBHeHus. Cuctembl ypaBHEHUN"

124 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBeHncrna"

125 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL
3HaHuii: "HepaBencrtna"

126 [ToBTOpeHnue, 060061IeHNE, cCUCTeMaTH3alus
3HaHuii: "HepaBencrna"

127 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpeHnue, 060061IeHNe, cUCTeMaTH3alus
3HaHuii: "[IponsBoanas u e€ npuMeHneHue"

129 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus
3HaHui: "VIHTerpan u ero npumeHeHue"

131 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HaHui: "OyHkun"

132 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs
3HaHui: "OyHkun"

133 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil: "OyHkuun"

134 HToroBasi KOHTpoOJIbHASA paboTa

135 Hrorosast koHTpoIbHAs paboTa




136

[ToBTrOpenue, 0600IIEHNE, CUCTEMATH3AIIS
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucrna v BEIYHACICHUS
11 OnepupoBaTh NOHATHUSAMH: pPALMOHATIBHOE W JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAS U ICCATHYHAS TPOOb, IPOIICHTHI
12 Bemonuate  apudmernyeckue  Onepandl  C  pPalMOHAIBHBIMH U
' JeCTBUTEILHBIMU YHACITAMHU
13 BeimonHATh npuOImKEHHBIE BRIYUCICHHS, HCIIOIB3YS MIPaBUIa OKPYTIICHHUS,
' JieTaTh MPUKHUJIKY U OLICHKY Pe3yJIbTaTa BHIYMCICHHH
OnepupoBaTh NOHSATHSAMH: CTEIIEHb C LEJIBIM IOKAa3aTeleM, CTaHAapTHAS
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYpAIbHOW CTENCHH;
' UCIIOJIb30BaTh MOJXOIAINYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX YUCET IS
peLIeHUs MPAKTUYECKUX 3a/1a4 U MTPEICTABICHHS JaHHBIX
OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC U TAHT€HC MTPOU3BOJILHOTO YTIIa;
1.5 WCIIOJIb30BaTh  3allUChb  NIPOU3BOJILBHOTO  yrjaa  4yepe3  oOpaTHbIe
TPUTOHOMETPHUYECKHE (DYHKIHH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJAECTBO, ypaBHEHHME, HEPaBEHCTBO, LIEJOE,
2.1 panroHaIbHOE, UppalnroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BrImonHATh peodpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BoimonHaTe npeobpa3zoBaHus LENbIX, PAlMOHAIBHBIX U MPPALMOHAIBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlMOHAIBHBIX M|
UppaIMOHATFHBIX YPaBHEHUI U HEPABEHCTB
54 [IpuMeHsATH ypaBHEHUS M HEPAaBEHCTBA JUISI PEIICHHs MaTeMaTUYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MonenupoBaTh pealbHBIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABISTH
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, MCCIENI0BaTh
MOCTPOCHHBIE MOJIENIN C UCTIOJIB30BAaHUEM arliapara ajareopsl
3 OyHKIMY 1 TpaduKu
31 OnepupoBaTb MOHATUAMH: (QYHKIHS, cIOCOOBI 3agaHusl (QYHKIIMH, 00JIaCTh

ONpeNieIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢GyHKIUH,



B3aUMHO 0OpaTHbIe QYHKINU

OnepupoBaTb MOHATUSIMHU: YETHOCTh U HEUETHOCTb (GYHKIUH, HYIU

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku QyHKIUN A1 pEIICHUST YPaBHEHHI
3.4 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (YHKUINHU, KBAAPATHUYHONW (PYHKIIUH,
CTETIeHHO! (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Ucnonws3oBath rpaduku (QyHKUMHA Ui HCCIENOBaHHS MPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pElIeHUU 3a4ad M3 JIPYTHX Y4eOHBIX MPEIMETOB U
peaNbHOM KU3HU, BRIPAXKATH POPMYTIaMHU 3aBUCUMOCTH MEXITY BEIMYUHAMU
4 Hauana marematnyeckoro aHnaamnsa
41 OnepupoBaTh TMOHSATUSMHU: TOCIEAOBATEIHHOCTh, apudmernueckas u
' reOMEeTPHYECKas IPOTPECCHH
4 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YOBIBAaIOIIas TreoMeTpuYecKas
' nporpeccusi, cyMmma 6€CKOHEYHO yObIBAIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEI0BATEIIBHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa TOCIENOBATEIBHOCTEH W Mporpeccuii  ans
' pelICHHS pealTbHBIX 331a4 MPUKJIAJHOTO XapaKTepa
5 MHosxecTBa U JIOTHKA
5.1 OrniepupoBaTh NOHITHAMHU: MHOKECTBO, ONIEPAIIMN HAaJI MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX Y4eOHBIX
PEeIMETOB
53 OnepupoBaTh  MOHATUSIMH:  ONpEACTCHHE, Teopema,  CIIEACTBHUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon v
IIpoBepsiemble mMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TOHSATHSAMH: HATypaJlbHOE, IEJIO€ YHCIIO; HWCIIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, pPa3IoKEHHWE YHCIIa Ha MPOCThIE
MHO>KUTENH TS PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIICHB C PAITMOHALHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHSIMHU: JOrapudM dYucia, AECITUYHBIC M HATypalIbHbBIE
' JorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpumensaTh CBOICTBa CTemeHW M MPeoOpa3oBaHUSI  BBIPAKCHHH,



ONCpuUpOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPABHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB

Bremonsate mpeoOpa3oBaHUS BBIPAKEHHH, COJACPXKALIUMX JOTapu(MBI;

2.2 ONIEpPUPOBATH MOHATHUAMU: JIOTapU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTeHimx TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHITUAMU: CUCTEMA JIMHEHHBIX YpPaBHEHUN U €€ PEILIECHHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUI AJIS peLIeHUs MPAKTHUYECKUX
3aja4
95 Haxoauts pemenus MpoCTeHIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIbHBIX
' ypaBHCHHUII U HEPABEHCTB
MogenupoBaTh peajbHble CUTyallUM Ha s3blKe anreOpbl, COCTABIATbH
2.6 BBIPQ)KEHUS, YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI 10 YCIOBHUIO 3ajJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM ariapara areopbl
3 OyHKIUYU U TpadUKu
OnepupoBaTh MOHATUSAMH: TEepHOAMYECKass (DYHKIHS, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIHMH, HauOoJbIIee H
' HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
uccienoBanus (QyHKIMH, 3aJaHHON rpaduKoM
OmnepupoBaTh NOHATHAMH: TPapUKU MOKA3ATEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH UM UCIIOJIb30BATh JJIsl PELLICHUS] ypPaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU Ipa(UKH JIMHEHHBIX YpaBHEHUIN
' Y UCTOJIb30BaTh UX JJIS PELIECHUS CUCTEMBI JIMHENHBIX YPABHEHUN
34 Ucnonb3oBath rpaduku QyHKUMA JUIsT HUCCIENOBAaHUS IPOLECCOB U
' 3aBHCUMOCTEH U3 pYruX y4yeOHBIX JAUCIUILIIH
4 Hagama maTemaTtnueckoro anaimmsa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAsL (YHKIMS, TPOU3BOIHAS (PYHKIUH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHON JUIA
peleHus 3a1ad
49 Haxomute  mpou3BoaHblE  3JI€MEHTApHBIX  (QYHKIUH,  BBIYUCIATH
' IPOU3BOJIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (PYHKIIUH
Ucnonp3oBath  NpOM3BOAHYIO  JUIsl  HccienoBaHUS — (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSTH PE3yJbTaThl UCCIEJOBAHMUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh MpOU3BOAHYIO ISl HAXOXKJIEHUS HAWIYYIIErO pPELICHUS B
' IIPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MNOHATUSMH: MEpPBOOOpa3Has M HWHTErpai; IOHUMATh
' reoMeTpUYecKuil U (pU3NYecKHii CMBICIT HHTErpaja
46 Haxoauts nepBooOpa3Hbie AJIeMEHTapHBIX (PYHKIIHH, BHIYUCISATH UHTErPajl

no popmyne Herotona — JleitOnuna




4.7

Pemrate mpukiagHbIe 3aa4M, B TOM YHCIE COMAIbHO-3KOHOMHUYECKOTO U
(bU3NIeCKOro XapakTepa, CpeICTBAMHI MaTEeMAaTHIECKOTO aHAIH3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATUYHBbIE JApOOU, MPOLIEHTHI,
11 OeckoHeUYHbIe epuoanyeckue apoou. AprudmMerudeckre onepaiuy ¢ paloHaIbHBIMU
' YHClIaMu, TPeoOpa3oBaHus YUCIOBBIX BbIpaskeHul. [IpuMenenue qpobeii u mpoIeHToB
JUTSI pEIICHUS MIPUKIIAIHBIX 33714 U3 Pa3INYHbIX OTpaciieil 3HaHU U peanbHOMN KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHE
1.2  onepanuu c AeWcCTBUTENbHBIMU YuciamH. [IpuOmkE€HHBIE BBIYMCICHUS, MpPaBHIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenensb ¢ nienbiM nokaszareneM. CtangapTHas popma 3anucu AeCTBUTENFHOTO YHCIA.
1.3 = Hcnonw3oBanue moaxomsmierd (GopMbl 3alIMCH ACWCTBUTEIBHBIX YHCET U PEUICHUS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuMEeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
ApKTaHT€HC YUCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemienne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [TpumeHeHne ypaBHEHNH M HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1a4 U 3a7a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIHH U TpaduKh
31 OyHkims, crnocodbl 3amanus ¢yHkuud. I'paduk ¢yHkuuu. BzaumHO oOpaTHBIE
' (GyHKIUH
3. Ob6nacte ompeneneHUss M MHOXECTBO 3HaueHWd ¢Qynkumu. Hymu QyHknuu.
' [TpomMexyTKH 3HAKOTIOCTOSTHCTBA. UETHBIE M HEUETHBIC PYHKITUU
3.3  CrenenHast (QpyHKIM ¢ HATypaJIbHBIM M LIEJbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpuyeckas OKpPYKHOCTb, ONpEIEICHHE TPUTOHOMETPUYECKUX (QYHKIUN
' YHCIIOBOTO apryMEeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJlaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIC
' T0CIIeIOBATENLHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO YOBIBaIOLIEH TreoMeTpUdecKon
' nporpeccuu. Popmyna CIOXKHBIX HpOLEHTOB. lcmonb30BaHue mporpeccuu amis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjsl ONHCaHUs peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yncell
1.2 Crenenb ¢ pallnoHaNbHBIM MTOKa3zareaeM. CBOWCTBA CTENEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl TMHEWHBIX ypaBHEHUH. Penenne npukiIaIHbIX 3a71a4 ¢ IOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
)8 [IpumeneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 33134
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 OyYHKIMH U TpaduKH
Oynkuus. [lepuoanueckue ¢yakmun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbliee M HauMeHbllee 3HAUYEHUE
(GYHKLINU HAa TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpaduKu



3.3

[Noxa3zaTtenbHast u norapudmuyeckas QyHKIHH, UX CBOWCTBA U TpapuKu

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN A1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TpPU pEIICHUH 3a7ad W3 JPYIHX YUYEOHBIX IPEIMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTu4eckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOX HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIe AyeMEHTAPHBIX (QYHKIUH. DOpMYIbl HAXOXKICHHS TPOU3BOIHOM
' CYMMBI, TIPOM3BEICHUS H YaCTHOTO (DyHKIIUN
[lpumeHeHHe TPOM3BOMHONW K WCCICIOBAaHWI0O (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KCTpeMyMbl. HaxokieHre HauOOJIBIIer0 W HAaMMEHBIIECrO 3HA4YCeHUs (QYHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOTHON TSI HAXOKACHHUS HAWITYUIIETO PEIICHUS B MPHUKIIAIHBIX
4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmysoi wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudYeckuii U GU3NUECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetotona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, IpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATH
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMM HaJl MHOKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHHUU 3aJia4d, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHAJIbHBIM TOKA3aTEeJIeM, CTENEHb C JAEHCTBUTEIbHBIM IOKA3aTENIeM,
JorapupmM YHUCla, CHHYC, KOCHHYC M TaHTEHC NPOU3BOJIBHOIO YHUCIA,
OCTAaTOK I0 MOAYNIO, PAalMOHAJIBHOE YHUCIIO, HPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA OOt
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TeOMCTPHUYICCKAA




nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢dopMa  3alucCH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHYECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2 u  3%3, omnpeneiauTenb  MaTpULbL,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCECTPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUAU. TOXACCTBO, TOXACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTECM; YMCHHC PpCHIATb YpPAaBHCHUA,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacrei HAyKHU U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpal; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTebHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO [UId HCCIEAOBaHUS (DYHKIIMIA,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C MCIIOJIb30BaHUEM ammnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOIr0o MOACIUPOBAHHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBINOJHATH  TIpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 33j7a4 M3 APYIHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 PealbHON
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMI Ui pelieHHs] ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITb BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIEeKaTb, MHTEPIPETHPOBATH
uH(pOpMalLnIO, MPEICTABICHHYIO B Ta0IMIaX, Ha AuUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOMCTBA PEAIIbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE JIAaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TIpadUUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIbBIO JUuarpamMm pacCCuBaHUA U JIMHEHHOM perpeccun

YMeHHe ONnepUpoBaThb IOHATUAMH: CIyYaWHBIA OIBIT U CIlydalHOE

COOBITHE, BEpPOSITHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BENWYHMHBI, (QYHKIHMHA  pPaCHpelesicHHss W IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /ISl pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSIBICHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 33Ja4; OlCHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYAHA yIJa, IUIOCKUN Yo, IBYIPaHHbIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS NPAMBIE, TapaJUIENbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPEMbI INIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa4Un
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YMeHue omepupoBaTh MOHSATHUSMU: IUIOMAAb (GUTYpPHI, 00BEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMUBI, TPU3MBI, KOHYyca, UWIHHIApPa, O0BEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBL, UWIUHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHyCa WM MHIIUHAPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (UTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoOBaTh ONpeAeNeHUs U3ydaeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh TOHSATHSIMH: JIBDKGHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPU
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, ILIOHIAJb TOBEPXHOCTH), HCIOJB3YS
U3YYCHHBIE (OPMYJBI MU METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12
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YMeHnue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ METOA

AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYyTHUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3ald4i; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHC pacClioO3HaBaThb TIIPOABJIICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 UYucia U BEIYUCICHHS
11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypallbHOW CcTerneHu. JeHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU
14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU
15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeobpazoBanue BeIpaKEHUIA
1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE
2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTuTeIh MaTPHIIBI
3 OyHKIWMH U TpaduKH



OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHHIO (GYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
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Ipunoowcenue 1

YUYETBOCIIMUTATEJIBHOT'OITIOTEHIHIUAJIAYPOKOB
Hcnonb30BaHHEe BOCIIUTATEIIBHBIX BO3MOXKHOCTEW OpPraHU3allih ypoKa Ha

YpOBHE CpeAHEro 00LIerooopa3oBaHus MpeInoiaraer:

1.  Tlomnep:kaHMEMHTEpPECAKYUEHUIO,KITPOLIECCYTTO3HAHMU S, aKTUBU3ALINH
M03HABATEIbHONICATETbHOCTHOO YU aIOIIUX CSl.

2.  Bocnuranneco3HaTenbHONANCIUIUIMHBI(YMEHUEYYUTEISAI0KA3aThBa
KHOCThY4YEOHO-T1I03HABATEIIbHONIEATEILHOCTH, y4eOHOM UTPYIOBOM
JTUCIUTUIAHB ).

3. @®opmMupoBaHHE YMEHUN M HaBBIKOB OpPraHU3alliy y4yallUMHUCS CBOEH
NEeATEIbHOCTH
(opraHuzanuacamMoCTOSITEIbHONPAOOTHIydanXCsl,COOMI0ICHUETEXHUKHOE301a
CHOCTHMTUTMEHNYECKUXIIPABUIL,CBSI3aHHBIX C
OCaHKOHMOpraHuszanueiipaboueromecra).

4. Bocnuranue KyJIbTypbl OOIIEHUS (OpraHu3alus OOIIEHHS Ha YpOKe,
(GopMHpOBaHUS YUYUTEIEMYMEHUICITYIaTh, BbICKa3bIBATbUAPTYMEHTHUPOBATh
CBOE MHEHHE).

5. ®opMHpPOBaHUEHPA3BUTHEOLEHOUYHBIXYMEHUNH(KOMMEHTHPOBAHUEOLL
C€HOKYYHTENIeM,00CyKIEHHE OLEHOK C YYalllUMHUCSA, KOJJIEKTUBHOE OLIEHUBAHUE,
B3aMMOINPOBEPKA U OLICHUBAHUE APYT JPYyraydyaluMucs).

6. Bocnutanue rymMaHHOCTH (XapakTep OTHOLICHUA «Yy4YUTENb —
YUEHUK», PEryJIMpPOBaHUE YUUTEIEMOTHOIIEHUN MEXTyydallluMUCs).

BocnurarensHbliinoTeHIMaNpeAMeTac Anreopa 51 Hayajia
MaTeMaTU4eCKOT0 aHaIn3a. Y TIyOJIeHHbIN YPOBEHb»pEAIN3yeTCIuepes:

- noOyxaeHre o0y4Jaromuxcs cooMoAaTh Ha YPOKe OOIIETPUHSThIE
HOPMBI NOBEACHUS,
[IPaBUIA0OIICHUSICOCTAPITUMU(YIUTESIMHU )UCBEPCTHUKAMHU(ITKOJIbHUKAMH ), [TPH
JepKUBATHCATIPUHLIUIIOBYYEOHON TN CUUTIIIMHBINCAMOOPTaHU3 AL H;

— IIPUBJICYEHUEBHUMAHUAIIKOJbHUKOBKIICHHOCTHOMYACIIEKTyU3y4ae
MBIXHAypPOKaXsABIECHUN,0praHN3aluInXpad0ThICIIONyYaeMOHa
ypOKecOoLraabHO3HAYMMONHpOpMaLInei—
UHULMMPOBaHUEEEO0CY K ICHUS,CBBICKA3bIBAHUSIMUYYAITUX CSICBOMXMHEHUIMTIOE
€MOBO/Y,BbIPa00TKOWCBOETOKHEHOTHOIIIEHH S, BTOMYNCIECTIPUMEHEHUEMUHCTPY
MEHTAaMNo1ep>KaHUAMOTHBAIUMICAMOOPTaHU3aI1H;

- BOCIMTaHUEMATEMATHUYECKOUKYIBTYPBI;

-~ MHULMAPOBAHUE U TOAJIEPKKY HCCIIEI0OBATEIBCKON AEATEIbHOCTH
00y4aroIuxcsd B paMKaxpealn3allid WUMH HHIUBUAYAIBHBIX M TPYIIOBBIX
HCCIIEI0BATENBCKUX IPOEKTOB, 4TO JacT
00y4aroIrMCIBO3MOXKHOCTIIPUOOPECTUHABBIKCAMOCTOSITEIEHOTOPELICHUSITEO



PETHUECKONTIPOOIEMbI, HABBIKTEHEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX
U7ei, HaBBIK YBAXXUTEIHLHOTO OTHOIICHHUA K UYXHM HICSIM,0(OpMIICHHBIM B
paboTax Opyrux HcCCIeIOoBaTeNei, HaBbIK IMyOJUYHOIO BBICTYIJICHUS IEpEN
ayJIUTOPHEN,apryMEHTHPOBAHUANOTCTaUBAHUSCBOCUTOUKU3PEHHS,;

- OpraHU3alMSPEMETHBIX00Pa30BaTEIbHBIXCOOBITUIH(TIPOBEACHNE
IPEIMETHBIXHEEb )00 yUaIOMIUX CSICIIETBIOPA3BUTHSATIO3HABATEIBHOMUTBOD
4eCKOMAKTUBHOCTH, MHUIIMATUBHOCTUBPAINYHBIXCHEPAXTTIPEIMETHOUIEATEIbH
OCTHU,PACKPBITUSTBOPUECKUXCIIOCOOHOCTEN,00yUatoIIMX CACPa3HBIMUOOpa30BaT
€JIbHBIMUTIIOTPEOHOCTSIMUMMH IMBUTy aJIbHBIMUBO3MOKHOCTSMU;

- IpOBENCHUE Y4YEOHBIX (OJUMIIMAJ, 3aHUMATENbHBIX YPOKOB U
YPOKOB-HCCIJIEIOBAHUH U JP.) Ny4eOHO-pa3BICKATSILHBIXMEPOIIPHUSTHH;

- ucnosb3zoBaHne UK TunncTaHIMOHHBIX00Pa30BaTENbHBIXTEXHOJIOT
M00y4eHH,00eCTICUNBAIOIINX COBPEMEHHBICAK THBHOCTHOOYYAFOIITIX CS;

— OpraHMU3alMsI00yYeHUSCUCIIOIb30BAaHUEMHETPAAUIIMOHHBIXCIIOCO
0O0B,aKTHBU3UPYIOIINX3aNHTEPECOBAHHOCThYYeHUKOB. OHIYUaTCSICAMOCTOSTEIh
HOPEIIATHTEOPETUYECKUENPOOIIEMBI,T€HEPUPOBATEUOPOPMIIATECOOCTBEHHBICH T
EUNYBAXKUTEIBHOOTHOCUTBCAKUIEAMIPYTUX

— OpTaHU3aLUACUCTEMBIOLIEHUBAHU(TEXHOIOTUSA()OPMHUPYIOLETOOL]
CHHMBAHU ),[103BOJIAIOIIAAAKIIEHTHPOBATEBHUMAHHEHETOJIbKOHAOIICHKEPE3yIbTa
Ta,HOMHANpoLeccenoruckapenenus.licnoip30BaHue JAHHOUTEXHOJIOTMMIIOMOTa
€TBKJIIOUUThYYEHUKOBBIPOLECCOIIEHKUCOOCTBEHHBIXYCUIMIHN TPOECKTUPOBAHHUS
CBOEr0 pa3BUTUS KaK B IUIAHE AaKaJEeMUYECKUX 3HAHUM, HABBIKOB, TaK U
MEXIPEIMETHBIXYMEHUI(HapuMep,padoTaTbBKOMaH/1€,00111aThCs,BECTUIUCKY
CCHUIOUT.II.).

— CO3/1aHUEYCIOBUIPA3BUTHACYOBEKTHOCTH,IO3BOJISIOIUXYYEHUKY
OBITBOOJIEECAMOCTOSTEILHBIM, aBTOHOMHBIM, IOHUMATh U MPOEKTUPOBATH CBOU
MapuipyT oOy4eHus U MPOJIBUTaThCS
BOCBOCHHUHCO/IEP>KAHNUABCOOCTBEHHOMTEMIIE(ILIKATUPOBAaHUEIIENIEH,CXEMBIOLICH
WBaHUSAUIP.).

OHOMM30CHOBHBIXLENEMN3YUEHUIMATEMATUKHUSIBIISIETCAPA3BUTHEMBIILLLIE
HUS1,BIIEPBYIOOYEPEIb A0CTPAKTHOTO MbIIIeHUsI. C TOUKM 3pEHUs BOCTIMTAHMS
TBOPUYECKOU JUYHOCTHU 0COOEHHO
BaXXHO,YTOOBIBCTPYKTYPYMBILIJICHUAYYAIIUX CS,KPOMEATT OPUTMUUECKUXYMEHH
HUHABBIKOB,KOTOPHIEC(OPMYIMPOBAHBI B CTAHIAPTHBIX MpaBUiIaxX, GopMylax u
anropuTMax JACHCTBUM, BOILIM 3BPUCTHUECKHMENPHUEMBI Kak OOIIEro, Tak M
KOHKPETHOTO Xapakrepa. OTU NpUEMBI, B YacTHOCTHU, (HOPMHUPYIOTCS MpHU
IIOMCKEPEIICHNUT 3aJa4 IOBBIIMICHHOIO YPOBHSA CJIOXKHOCTH. B mponecce
M3YYECHUS MAaTEeMAaTUKH Takxke (POPMHUPYIOTCSIM TaKWe KaueCTBAa MBILIUICHHUS, KaK
Cliia M TUOKOCTb, KOHCTPYKTHUBHOCTb M KpPUTHYHOCTh. [lns amanranuum



BCOBPEMEHHOM HH(OPMALIMOHHOM OOIIECTBE BAXXKHBIM (DAKTOPOM SBIISETCS
(dopMupOBaHHE MaTEeMaTHYECKOTOCTUIISI MBIIUICHUS, BKIIIOYAIONIETO B ce0s
UHAYKLIAIO W JeAyKIHUIo, 0000lleHne M  KOHKPETH3alUIo, aHaju3
UCHUHTE3,KIacCU(PUKAIIMION CUCTEMATU3alINI0, A0CTparupoOBaHUEH aHAJIOTHIO.
Hcnonp30BaHHEBOCIIUTATEIbHBIXBO3MOKHOCTEHCOIEPKAHUATEMBIYEPE3IIO
A00pCOOTBETCTBYIONINX3a1ay JUId pelieHus. BxirodeHne B ypOK HIPOBBIX
opoueayp TUISL HOJIIepKAHUS MOTHBALUU o0yJaromuxcs
KI1oJlydeHHI03HaHui. [ [puMeHeHneHay pOKeNHTepak TUBHBIX (pOpMpadoThIcOOyda
FOLIUMUCS : MHTEJUIEKTY aIbHBIXUTP,CTUMYJIMPYIOIMXI03HABATEIbHYFOMOTHUBALIN
r0o0yuaromuxcs. [ [pumenennerpynnoBoipadoTeIIIMPadOTHIBIIAPAX , KOTOPEIEYYa
TOOYYAIOIINXCIKOMAHTHOMPaOOTENB3aNMO/IEHCTBUIOCIPYTUMUOOYYAIOILIUMHUCS.



