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HOACHUTEJIBHASA 3AIIMCKA

VYueOHblil Kypc «Anredpa W Haualla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJee 3HAYMMBIX B MPOrpamMMe CpeaHero olmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpOHBI, POopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUIEHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
aucuuIiuiiH. B pamkax naHHoOro ydeOHOro Kypca oOydaroliuecsi OBJIaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopass (QopMynupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIli Kypc anreOpsl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjajblBacT
OCHOBY Il YCHEIIHOTO OBJAJCHUS 3aKOHAMH (U3UKH, XUMHUH, OUOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XM3HU. B TO ke Bpems oBiazecHUE aOCTPAKTHBIMH W JIOTUYECKHU
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOr0 aHajn3a pa3BUBACT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TIOMOIIBI0 WHIYKIHU U PACCYyk AaTh JCTYKTUBHO, MUCIIOJIL30BaTh
00001IeHNe U KOHKPETH3allhl0, a0CTparupoBaHHE U aHAJIOTUIO, (OPMHPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOydYarolIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUs NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMAaTUUYECKUX MOJENIEW peajbHbIX CUTYaIluH,
UHTEpPOpETAMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCSI C  MpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbIli Kypc 00NaaeT 3HAYUTENBHBIM BOCIUTATEIBHBIM TMOTECHIIHAIIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMeH MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yibTar.

B ocHoBe MeTtommkum oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJICHBI CIEIYIOUIUE COJIepKATEIbHO-METOAMYECKUEe TuHun: «Hucna
W BhIUHCICHUS», «DYyHKIIMU U Tpadukm», «YpaBHEHHS U HEpaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha TMPOTSKEHUHM JBYX JET
o0y4yeHuss Ha YpPOBHE CpeaHero oOuiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSIS
JIpYyr Apyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TeMaMu M pazienamu. [[aHHbIH



yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBEAMHSIET B cebe
COJIEp)KaHUE HECKOJIBKUX MAaTeMaTHMYeCKHX AWCHUUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMaTUYECKUN aHalu3, TEOpUs MHOXKECTB, MaTeMaTHdecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oolee
IMPOKUM MAaTEMaTHYECKHM arnapaTroM, y HUX MOCIE0BAaTEIbHO (GOPMUPYETCS H
COBEpILIEHCTBYETCS YMEHHE CTPOMTh MATEMAaTHYECKYI0 MOJENb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TOTYYCHHBIC MIPH U3YYCHUH Y4eOHOTO Kypca, s
pELIEHUs CaMOCTOATEIBHO CPOPMYIMPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxarenbHO-MeTOAMYEeCKasT TUHUS «YuclIa U BBIYMCICHUS» 3aBepIacT
(dopMupoBaHUE HABBIKOB HMCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4yaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazoBanus. Ha ypoBHe cpegHero o0uiero
oOpa3zoBaHus 0coboe BHUMaHUE  yaenseTcs  (OPMUPOBAHMIO  HABHIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMNUX B CceOS MCIOIB30BAHHUE PAa3TMUHBIX
dopMm 3amucu 4ymcna, yMEHHE JAeNlaTh NPUKHUIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUUCIICHHUS, OICHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATYpPaIbHBIX, IETBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcel. B KakIoM W3 OTUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOWCTBEHHBbIE €My cCHeIU(pUUYECKHEe 3aJaud M OIepaluu: JAeJIEHUEe Halelo,
ONEpUpPOBAaHUE OCTATKAMM Ha MHOXECTBE LEJIbIX 4YHCEN, OCOOBbIe CBOMCTBA
palMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apu(PMETHUECKUE ONEPALUU, a TaKXKe
U3BJICUEHUE KOPHS HATypaJbHON CTENEHU HAa MHOXECTBE KOMIUIEKCHBIX YMCEI.
bnaromapss mocienoBaTeIbHOMY pPACIIMPEHUIO KPYra MCIOJNb3YyEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHMs JJI PEUICHHs Pa3InYHbIX 3a]ad
(GopmMupyeTcsi npeACcTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAyKd U €€ poyd B
IOCTPOEHUU MOJENEH peallbHOr0 MHpa, IIHPOKO HCHOJB3YIOTCS 0000IIeHuEe U
KOHKPETHU3ALIUS.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealM3yeTcsl Ha MPOTSIKEHUU BCETO
oOyuyeHHUs Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasgene Ilporpammbl MperyCMOTPEHO peLIeHHE COOTBETCTBYIOMIMX 3ajad. B
pe3ynapTaTe OOyyarolMecs OBJAJACBAIOT PA3JIMYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIbHBIX, IOKa3aTEeNbHBIX, JOrapupMUUecKux u
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
coJepKamux mnapaMmerpsl. [lomydeHHble yMEHMS HIMPOKO HCIHOJB3YIOTCS IpHU
UCCle0BaHUN (QYHKIMI C TOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HauOOJBbIIMX M HAaUMEHBIINX 3HAYCHUH (QYyHKIUU.
JlanHas copeprkaTeibHAasl JUHUS BKIIOYAET B ceOs Takxke (pOpMHUpOBaAHHE YMEHHI
BBIMONHATh pacuéTel 1o  (opMmymnaMm, mNpeoOpa3oBaHHA  PALMOHAIBHBIX,
UpPPAIMOHATBHBIX M TPUTOHOMETPHUUYECKUX BBIPAKECHHM, a TaKXKe BBIPAKEHUH,
COJEpKAIlNX CTENeHH W Jorapumbl. braromaps u3ydeHuio anredpandeckoro
MaTepuanga OPOUCXOAMT  JajbHEHIIee  pa3BUTHE  aNTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSI OOy4aroumxcs, (GOpMUPYIOTCS HAaBBIKH JCTYKTHBHBIX



paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeaygaraeT 3(QQEKTUBHbIE HHCTPYMEHTBI [UIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJISIIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H TpadUKU» TECHO
MEeperieTaeTcs ¢ JAPYTMMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JJaET MOCIIEIOBATENbHOCTh U3YUEeHHs MaTepuana. M3yuenre cTeneHHou,
MOKAa3aTeNbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIMI, UX CBOHCTB
U rpaUKoB, UCIOJIb30BaHUE (PYHKIMI JJIs pelieHus 3a1ad U3 APYruX y4eOHbIX
PEIMETOB U PEAIbHOM KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUH U HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIEOBATh MOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepKaTeabHON JTUHUYU HAlleJIeH Ha pa3BUTUE YMEHUU
U HaBBIKOB, TMO3BOJISIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
pasnmuuHoON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydeHue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000ITIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHATIOTHH.

ConepxarenbHass JuHUS «Hadanma maTeMaTH4ecKOro aHajau3a» IO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 3a7a4,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uku  cIOXHBIX (GYHKUMNA, ONpenensiTh HMX HauOOJIbIIME U HaUMEHBIIHE
3HAUEHUs, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
yCKOpeHusi TmpoleccoB. [laHHas coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUSI MAaTEMaTHYECKUX MOJIENIEd pealbHbIX CUTYallUH,
NO3BOJISIET HAXOAWTh HAWJIy4lllee PEIICHHWE B MPUKIAIHBIX, B TOM YHCIE
COIIMATbHO-3KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTUYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPakTHOro, (POpMalbHO-JIOTHYECKOTO U
KpEaTHUBHOI'O MBIIUICHNUS, (OPMHUPOBAHHIO YMEHHUH paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOydyaroniyecst y3Ha[T O
BBIIAIOIINXCA PE3YJIbTaTaX, IOJIYYEHHBIX B XOAE pa3BUTHS MAaTEMaTHKU Kak
HayKH, U 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKasT TUHUS «MHOKECTBA U JIOTHKa» BKJIIOYAET B
ce0sl DJIEMEHTBl TEOPUM MHOKECTB M MaTeMaTHYECKOW JIOTHKH. TeopeThko-
MHO>KECTBEHHBIE MIPEACTABIECHUS IPOHU3BIBAIOT BECH KYPC IIKOJBbHON MAaTEMATUKH
W IpejaraloT HanOoJyiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSAIOIIMA BCE pa3leibl
MaTeMaTUKH M €€ MPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKHUE
JUCLIUIUIMHBL M HMX NOPWIOXKEHUs B eauHoe 1enoe. lloatomy BaxkHO naarth
BO3MOXHOCTh OO0YyYaloIEMyCsl IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHON MaTeMaTHUKU M HCIIOJIb30BaTh €ro JUIsl BBIPAXKEHHSI CBOMX MBICIEH.
JpyruM BaXKHBIM TPU3HAKOM MAaTeMaTUKH KaK HayKH CIEeIyeT MpU3HATh
CBOICTBEHHYI0 €l CTpOrocTh OOOCHOBaHMUN M CJIEJAOBAHHME ONPEIEIEHHBIM



MpaBUjiaM  MOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTU4eCKONM JIOTMKHA CHOCOOCTBYET PAa3BUTHIO JIOTUMYECKOTO MBIIIICHUS
00y4Jaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBuI, GOPMUPYET HABBIKA KPUTHUECKOTO MBIIUICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTUYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJCIMPOBAHMS, KOTOpPbIE MPU3BAHBI
crocoOCcTBOBaTh (HOPMUPOBAHHUIO HABBIKOB TIOCTPOEHUS MOJENEH pealbHbIX
CUTyallui, HWCCIENOBaHMUS JTHUX MOJIeJied C TMOMOIIBI0 ammapata aiareopbl u
MaTeMaTU4YeCKOro aHaJin3a, HMHTEPIPETallMy TOJYYECHHBIX pPe3yJIbTaTOB. Takue
3a/1aHUs BIUIETCHBI B KXl U3 pa3/iesioB MPOrpaMMbl, OCKOJIBKY BECh MaTepHall
y4eOHOTr'0 Kypca HIUPOKO HMCIOJIB3YETCS JI PEIICHHs] NMPUKIaIHbIX 3anad. [Ipu
pelIeHNd  pEAIbHBIX  MPAKTUYECKUX  3a7a4  OOydaromuecs:  pa3BUBAIOT
HAOII0IaTeIbHOCTh, yYMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh U  KOHKPETH3UPOBATH  MpoOJeMy.
JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB pENICHUs] NPUKIAIHBIX 3a7a4
OpraHU3yeTCs B MPOIECCe U3YyUeHUs BCEX TEM y4eOHOro Kypca «Anredpa u Havasia
MaTEeMaTHYECKOTO aHAIN3a.

Ha wusyuenune ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 gacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIENIO).

Tak xe mnporpamMma Mo airedpe W Hadaly MaTeMaTUYeCKOro aHajau3a
BKJIIOUaeT B ce0si TeMbl 1o (uHaHCOBOM rpamotHOCTH (manee OI' — ¢uHaHcoBas
TPaMOTHOCTb).

Kaacce 10 11
KOJI-BO 4YacOB, BKJIIYEHHBIX B padouyyl MporpaMmy o 4 2
MaTeMaTHKe

IIpu cocraBiaenun paboueld mporpaMmbl  yuuThiBaeTcs  IIporpamma
Bocniutanuss MBOY COIIINe8 c. JIeBokyMKa.




COILEPKAHUE OBYYUEHUA
10 KVIACC

Yucia v BBIYUCIEHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
O6eckoHeuHble nepuoauyeckue apoodu. @I [IpumeHnenue apoOeit U TPOLIEHTOB JUIs
pEIICHHUS IPHUKJIAJHBIX 33724 M3 pa3IMYHbIX OTpacjiei 3HAaHUM U peaJbHOM JKU3HMU.

JleucTtButenbHble uncna. PauuoHanbpHbIE W HUPPANMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
NEUCTBUTEIBHOIO 4muciaa U ero csoiictBa. DI [IpuOamkEHHBIE BBIYMCICHUS,
IIpaBUJIa OKPYIJCHMS, MPUKUIKA M OLICHKA PE3YJILTATa BEIYMCIICHHUM.

Crenenp ¢ 1ensIM nokazateneM. buHoMm HeioTtona. Mcnonb3oBanme
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHCEI JIJIsl PEIICHUS TPAKTUUECKUX

3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CoiictBa norapudma. JlecaTuunple W HaATypajbHbIC
JorapugMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
apKKOCHHYC M apKTaHI'€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHS U ypaBHEHUs-ciencTBHs. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WIeHbl OT OJHOW I€pPEMEHHOW. J[leneHne MHOrodsieHa Ha
MHOTOYJIEH C oOcTarkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMHU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCITOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI penieHus
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHHM. PellieHne TpuroHoMeTpuIeCKUX ypaBHEHHUM.
Pemienne cucrteM nMHEWHBIX ypaBHEHUW. Marpuna CHUCTEMBI JMHEWHBIX

ypaBHeHuW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H

CBOWCTBA, BBIYHUCIICHUE €r0 3HAUYCHUS, TPUMEHEHHUE OIPEACIIUTENS ISl PELICHUS



CUCTEMBI JUHEWHBbIX ypaBHeHUH. DI’ Peuienue npukiaagHbIX 3a1a4 € IIOMOIIBIO
CHCTEMbl JIMHEMHBIX ypaBHeHWH. MccnenoBaHue TMOCTPOEHHOM MOJAENU C
IIOMOILBIO0 MaTPULL U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIEN PEaJbHOU CUTyallMd C MOMOIIbBIO
YpPaBHEHUW U HEpPaBEHCTB. lIpuMeHEHHME ypaBHEHMI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3JudHbIX o0JlacTell HAYKH U peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, cnocoObl 3agaHus (QyHKUMU. B3auMHO o00paTHble (QYHKIHMH.
Komnozunus ¢yuknuit. I'papuk dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpaduKoB (yHKIHMA.

O6nactp ompeneneHUss ¥ MHOKeCTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomexyTku 3HaKonmocTostHCTBA. YETHBIC U HeuéTHbIe GyHKIMH. [lepuoguyeckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHMYMBI
¢bynkuuu. Haubosnpliiee u HauMeHblee 3HaYeHUsT PYHKIIMU HA TPOMEXKYTKE.

Jlunelinasi, KBajapaTudHas W APOOHO-TUHEWHas (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHHUE UX IPaUKOB.

Crenennas (pyHKIMS ¢ HATypaJbHBIM U 1IEJbIM MoOKa3areneM. E€ cBolicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTeleHH Kak (QYHKIUU OOpaTHOM
CTEIIEHU C HaTYpaJIbHbBIM MTOKA3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUU, UX CBONCTBA U TpadUKH.
Hcnonb3oBanue rpaduxoB GyHKUIUN TS pelICHUs] YPaBHEHUI.

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B peajbHbIX IIpollecCax U SBICHUAX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIHOCOOBI 3aJaHHS IOCJIEAOBaTEIbHOCTEH. MeTtos
MaTeMaTH4EeCKON WHIYKLINH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHMS MAaTEMaTHYECKOrO0 aHajau3a Kak
aHann3a OECKOHEYHO MaJIbIX.

®I' Apudmerndeckas u TeoMeTpuUYecKas MPOTPECCUU. becKoHEeuHO
yObIBaromiasi reomeTpuyeckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH
r€OMETPUUYECKOM Mporpeccuu. JIMHEWHBIM U SKCHOHEHLUMAIbHBIM pocT. Yucio e.
dopmyna CIOXKHBIX MPOUEHTOB. Mcmosb30BaHME MPOrPECCUH I  PELICHUS
peanbHbIX 3a7a4 NPUKIAAHOTO XapaKTepa.

HenpeprsiBHble (QyHKIIMM W HUX cBoicTBa. TOUkM paspbiBa. ACHUMIITOTHI
rpadukoB Qynkmui. CBoiicTBa (GYHKIIMN HENPEPHIBHBIX HA OTpe3ke. MeToj
MHTEPBAJIOB JUIsl peIlICHHUs] HEepaBeHCTB. lIprMeHeHHe CBOWCTB HEMPEPBIBHBIX
GyHKUMI 1714 peleHust 3a1ay.

[lepBas u BTOpasi mpou3BoHbIe PyHKIMH. OnpeneneHrue, reOMETPUIECKU U
(bu3HYecKuil CMBICI IPOU3BOIHON. Y paBHEHUE KacaTeabHOU K rpaduKy (PyHKIIMH.




[IpousBoAHBIE  AJIEMEHTAPHBIX  (PYHKUUH. IIpousBogHass  cyMmbl,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU ()YHKIIHA.

MHoxkecTBa M JIOTHUKA

MHoXkecTBO, Onepauuyd HaJ MHOXECTBAMM MU HUX CBOMCTBA. Jlnarpammsl
Oiinnepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOTO — ammapara i
OINMCAHUsS PEAbHBIX IPOLECCOB WM SBICHHUM, IPU PELUICHUM 3a4a4y U3 APYTUX
y4eOHBIX IPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CJEICTBHE,
JI0Ka3aTeIIbCTBO, PABHOCUJIbHBIE YPABHEHHUS.

11 KJIACC

Yucsia v BLIYUCTICHUS

Harypanbnubie u uenvie yucna. [I[puMeHeHre TPU3HAKOB ACIMMOCTH ILIEJBIX
yucell, HauOonbImuid obmui aenutens (mamee — HOJ]) m HamMmenblee ooOiiee
kpatHoe (nanee — HOK), octaTkoB mo moaysmto, anropurma EBkimaa s pemeHus
3a7a4 B LIEJIBIX YUCTIAX.

KommiekcHbie uwncna. AnreOpamdeckass W TpUTOHOMETpUYecKas (POpMbl
3alUCH KOMIUIEKCHOTO Yuclia. ApudMeTrnudeckue omnepanuu ¢ KOMIUIEKCHBIMHU
gucinamu. M3o0pakeHne KOMIUICKCHBIX YHCEI Ha KOOPAWHATHOW IIIOCKOCTH.
®opmysia MyaBpa. KopHu N-oMl cTeneHH U3 KOMIUIEKCHOro uyucina. @I
[IpyMeHeHne KOMIUIEKCHBIX YMCeN JUIs pelieHus] GU3NIECKUX U T€OMETPUYECKUX
3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrtema © COBOKYNIHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  ypaBHEHHMHM C  ITOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. Pellienne TpuroHoMeTpuyecKuX HEPaBEHCTB.

OcHOBHBIE METO/ABI PpEIIEHUS TOKA3aTeNbHBIX U  JIOTapu(pMHUUECKHUX

HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
HUPpalMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHEHUIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

®I' [IpuMeHEHUE ypaBHEHUW, CHCTEM W HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3ajlad M 3ajia4 U3 Pa3UyHbIX 00JiacTel HAayKUM M peanbHOU

KW3HU, HHTEPOPETALNS MOJYYEHHBIX PE3YJIBTATOB.

DOyHKUNH U TPaPUKH

I'padpux xommosummu Gyuknmit. ['eomerpudeckue o0pa3bl ypaBHEHHN W
HEPABEHCTB HA KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKU.

I'paduueckre MeTonpl pelieHUs ypaBHEHH W HepaBeHCTB. ['paduueckue
METO/Ibl PELICHUS 3a7a4 C TapaMeTPaMHU.




Ucnonw3oBanue rpadukoB QyHKUHN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad M3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mpou3BOAHON K UCCIEIOBaHMIO (DYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOonbllero M HAaUMEHBLIETO  3HAYEHUU
HEeINpepbIBHON (QYHKIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM [UIi HAXOXKJACHUS HAWIY4dlIEro pPENIEHUs B
MPUKIAIHBIX 3a/a4dax, JUIsl ONpPEAEIIEHUs CKOPOCTM M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (HhOPMYJION WU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoX1eHUs IepBOOOPa3HBIX.

HuTrerpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruucienue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOuua.

[IpumeneHnue uHTErpaia s HAXOXACHHUS IUIONIaJed IMIOCKUX QUryp u
00BEMOB T€OMETPUUECKUX TETI.

[Tpumepsl pemennit auddepeHMaIbHBIX ypaBHEHHH. MartemaTruueckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbIO U] PepeHIaTbHBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIESITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAasg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, pacCyXJICHUN, BOCIIPUUMYHBOCTD
K MaTEMaTUYECKUM aCTIeKTaM pPa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOC IHMTAaHHE, COANTAHCUPOBAHHBIN PEKUM 3aHATHH M
OTIbIXa, PETyJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HAITPaBJIECHHOCTH;



7) 3K0JIOTHY€eCKOTr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUAILHOU
Cpe/ibl, OCO3HaHUE II00aIbHOTO XapaKTepa SKOJIOTMUYECKUX MPoOsieM, OpUeHTAIUS
Ha TMPUMEHEHHE MATEMAaTHYECKUX 3HAHWM JIg pelieHusl 3a7ady B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKd U  OOIIECTBEHHOW  MPaKTUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW eSITeNIbHOCTH, ATAloB ¢
Pa3BUTHA M 3HAYUMOCTH ISl Pa3BUTHUS [MBUJIU3AIMH, OBJIAJCHUE SI3bIKOM
MaTeMaTHUKd M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIbCKYIO JIESITEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIEe JeiiCTBHS

ba3oBble JiornyecKkue NecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUIEHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIaccU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHUS U CPaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUAX U YTBEPKACHUSX, MpEAJiaraTh KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U NMMPOTUBOPECUHI;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BHIBOIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUS, BHIOWpaTh Haumboilee MOAXOMSAMHA ¢ yIETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

UCIIOJI30BAaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUII HMHCTPYMEHT ITO3HAHMS,
dbopmynupoBaTh  BOMNPOCH,  (UKCUPYIOUIME  MPOTUBOpEYHE,  MOpodiemy,
yCTaHaBJIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, APTryMEHTUPOBATH
CBOIO NTO3MIIMIO, MHEHUE;



MPOBOJIUTH CAMOCTOSITENILHO CILUITAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 0ObEKTa, SIBJIEHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pe3yibTaTaM
MPOBEIEHHOIO  HAOJIOJIEHUs, MCCIEOBAaHUS, OLEHUBATH  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKe BbIJIBUraTh
MIPEIOJIONKEHUS O €r0 Pa3BUTUM B HOBBIX YCIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH JA€(UUIUTHI MHOOPMALIMM, TAHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a1a4H;

BBIOMpPATh MH(OOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HUHQPOPMAIIUIO PA3TUYHBIX BHJIOB U
dbopm npencTaBiIcHUs;

CTPYKTYypUpOBaTh WH(MOpPMAINIO, MPEJACTABIATh €€ B Pa3IU4HbIX (Popmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OIICHUBATH HaJEKHOCTh uHdOpMaIH 1o CaMOCTOSITEIILHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

Oo0menue:

BOCIIPUHUMATH U (OPMYIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeJasIMHA OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pECHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTAaT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBHI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICIICHHBIE Ha ITOMCK
pEIIeHUs, COIMOCTaBIIATh CBOM CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
yajora, oOHapy)KHBaTh Pa3IMYMEe W CXOJCTBO IMO3UIMN, B KOPPEKTHOU ¢dopme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/lauyd, SKCIEPHUMEHTA, UCCICIOBAHUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEHN ayAuTOPHH.

PeryjisiTUBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE J1eHCTBUA

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIOCOO PEIIeHUs ¢
y4IETOM MMEIONUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTE/VICKT:

BJIAJ€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUUA U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAAECTh



cnocobaMu CaMONPOBEPKU, CAMOKOHTPOJISI Mpollecca M pe3ysibTaTa pPelIeHUs
MaTeMaTHYECKOM 3aa4u;

MPEABUAETh TPYAHOCTU, KOTOPbIE MOTYT BO3HMKHYTh MpPH PEUICHUU 3aJ1auyH,
BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE Pe3yibTaTa LUEIH U YCIOBUSIM, OOBSCHATh PUUHHBI
JOCTUXKEHUSI WJIM HEJIOCTHXKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHUIYyaIbHOU
paboThl MpW pelleHHH YYeOHbIX 3aJad, HOPUHUMATh 1eJib COBMECTHOMU
NEeSATENbHOCTH, IUIAHUPOBATH OPTaHMU3AIMI0 COBMECTHON palOoThl, pachpenessiTh
BUIBl pabOT, J0roBapuBaTbcs, OOCYKIAaTh NpOLECC U pe3yiabTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXJeHUsS, OOMEH MHEHU,
«MO3TOBbl€ IITYpPMbI» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JCUCTBUS C APYTMMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayecTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce o0Oyyarolmuics MOJYYUT CIIETYIOIINE
NpEeIMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM palouell MporpamMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucsa 1 BBIYUCJICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: PAIIMOHATBHOE YHCIIO, OCCKOHEUHas
nepuoauveckass ApoOb, MPOIEHThl, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
palMOHATIBHBIX U IEMCTBUTEIbHBIX YHCEN, MOJYJIb IEHCTBUTEIBHOIO YNCIA;

OPUMEHATh JIpOoOM W MPOUEHTHl [Ji1 pPEHIeHUs NPUKIAAHBIX 3a1ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

NPUMEHSTH MPUOMKEHHBIC BRIYUCICHUS, TIPABUIIA OKPYTJICHHS, TPUKUIKY U
OLICHKY p€3yJIbTaTa BBIYUCIICHUM;

CBOOOJTHO OMEpPHUPOBATH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
MCITIOJIB30BaTh MOAXOSIIYI0 (OPMY 3aITUCH JIEUCTBUTEIBHBIX YHUCET JUTSl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(DMETHUECCKHI KOPEHb HATYpaJIbHOU
CTEIICHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTEMIEHD C PAIIMOHATLHBIM MTOKA3aTeJIeM;

CBOOOJIHO OMNEpPUPOBATh MOHATHSAMU: JiorapudM uYucha, JECATHUYHbIE U
HaTypaJibHbIE JIOTapUPMBI;

CBOOOJIHO OMNEPUPOBATH MOHITUSIMU: CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHT'€HC
YUCIIOBOT'O apTyMEHTA;



OTEPUPOBATH MOHITUSIMU: APKCUHYC, aPKKOCHUHYC W apKTaHT€HC YUCIOBOTO
aprymeHTa.

YpaBHEHUsS U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSIMU: TOXJIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJILHBIC HEPABEHCTBA,

OPUMEHATh PA3IUYHbIE METOAbl PEIICHHUS palMOHAIBHBIX U JIPOOHO-
pallMOHAJBLHBIX YPAaBHEHMM, MPUMEHSITh METOJ HWHTEPBAJIOB IS pEIICHUs
HEPaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUAMM: MHOTOUYJIEH OT OJHOW MEePEMEHHOM,
MHOTOYJIEH C IeIbiIMU KO3(PUIMEeHTaMU, KOPHH MHOTOYJIEHa, IPUMEHSTh
JieJIeHre MHOTOYJIEHa Ha MHOTO4YIEH ¢ OCTaTKoM, TeopeMmy besy u teopemy Buera
JUISL pelIeHus 3a/1ay;

CBOOOJIHO ONEPUPOBATh TOHATUSMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuIla, OMNPEAEIUTeNb MAaTpUlbl 2 X 2 U ero TeOMETPUYECKUU CMBICT,
UCIIOJIb30BaTh CBOWCTBA OMpeAenuTedss 2 X 2 g BBIYMCICHHUS €ro 3HayeHus,
OPUMEHATh ONPENCITUTEIN JUIsl PEIICHUS CHCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJICIMPOBATh PEAJIbHbIE CUTYAIlMU C MOMOIIBI0 CUCTEMBbI JIMHEHHBIX YPaBHECHHM,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJEIHM C TOMOIIBI0O MATPHUI[ M OIpeaeNuTeNeH,
UHTEPIPETUPOBATH MOTYyUYCHHBINA PE3yJbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUU C KOpPHSAMU IS TpeoOpa3oBaHus
BBIPAKEHUM;

BBITIOJHSATH MPE00Pa30BaHUSI YUCTIOBBIX BBIPAKEHUM, COAEPKAIIUX CTETICHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BATh CBOMCTBa norapupMoB JUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUH;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HpPPAIMOHAIIBHBIC, TMOKA3aTEIbHBIE H
norapuMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIBHBIX
NEPEXOJ0B MU OCYIIECTBIISIS IPOBEPKY KOPHE;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpHYECKUEe (GOpMYIIbI IJisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPHPOBATH TMOHSATHEM: TPUTOHOMETPUUYECKOE ypPAaBHEHHE,
NPUMEHSATh  HeoOXonumble  (GOPMYJIBI  JIJIT  PEIIEHHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJENHUPOBATh pEAJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIpa)KEHUSI, YpPaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEI0BATh
MMOCTPOCHHBIE MOJIENIU C UCTOJIb30BaHUEM anmnapara anreOphl.

DOyHKIUM U TPaPUKH:

CBOOOJTHO OTEpPUPOBATH MOHATHAMH: (DYHKITHS, CIIOCOOBI 3aaHus (pyHKIIHH,
B3aUMHO oOOpaTHble (PYHKUIMH, KoMMOO3uLMs (yHKUMM, rpadux GyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE TPe0oOpa3zoBaHus Ipa@uKoB HYHKIIHI;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMU: OOJACTb OINPENEICHUS U MHOXKECTBO
3Ha4eHUH QYHKIUU, HYJIU QYHKIHUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;



CBOOOMHO OMEpPUPOBATh MOHATUAMH: UYETHBIE M HEUYETHBIE (YHKIUH,
nepuoanyeckrue (QyHKIUN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIMH, HaumOOJblIee W HauMEHblIee 3HaueHue (QYHKUUU Ha
MIPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (DYHKLHS C HATYpaJbHBIM U
LelabIM ToKa3areiaeM, Ipa@uK CTENeHHOM (QYHKIMU C HATypaJbHBIM M LEIbIM
nokasareneM, rpaduk KOpHs N-Oi CTeneHM Kak (pyHKIMM OOpaTHOW CTENEHH C
HaTypaJlbHBIM IMOKA3aTEIIEM;

OTepUpPOBaTh TOHATUSAMU: JUHEHHAs, KBaApaTUYHAs WU JIpOOHO-THHEWHHas
(YHKUUH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TOCTPOEHUE UX IPAPUKOB;

CBOOOJTHO ONEpUPOBATH MOHATHSAMHU: TOKa3aTelibHas W Jorapugmuyeckas
(GyHKIMH, WX CBOWCTBa W TPadUKH, HCIONB30BaTh UX TpaduKd IS pPEIICHHS
YPaBHEHUM;

CBOOOJHO OMEpUpPOBaTh MOHATUSIMHU: TPUTOHOMETPUYECKAs OKPYNKHOCTb,
omnpejieieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMeHTa;

UCIIONIb30BaTh Tpauku QYyHKUUMNA I HCCIEOBAaHUS TMPOIECCOB |
3aBUCUMOCTEN NpPH PEIIeHUH 3a]a4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peabHOU
KU3HU, BBIPAKATh (OPMYyJIaMU 3aBUCUMOCTH MEX/y BEJTMUUHAMMU;

Havasa maTeMaTH4ecKOro aHajamn3a:

CBOOOJTHO OMEpUPOBATh MOHATUIMU: apuMeTHUecKass U TreoMeTpudecKas
nporpeccus, 6€CKOHEYHO yObIBaroIasi FreOMETpUYECKasi MPOTrpeccusi, INHEUHBIN U
AKCIIOHEHIIUATBHBIN POCT, OpMyIa CIOKHBIX MPOLIEHTOB, UMETh NpEJCTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh TPOTPECCUM IJIsi PEHICHUsS pealbHBbIX 3ajad MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CIIOCOOBI 3aJaHus
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTPaHUYCHHBIE IOCJIEI0BATEILHOCTH,
NOHUMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYECKOTO aHalM3a KaKk aHajau3a
OECKOHEUYHO MajbIX;

CBOOO/IHO OMNEpUpPOBATh MOHATHSAMHU: HENPEPbIBHBIE (DYHKLIUH, TOUKHU
paspsiBa rpaduka GyHKIIUU, aCUMOTOTHI Tpaduka GyHKINmy;

CBOOOIHO OIEpUpOBaTh MOHATHEM: (YHKIMs, HEMpepbIBHAs Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HENIPEPHIBHBIX (PYHKIIUM JJIs peleHus 3a/1ay;

CBOOO/IHO OIEpUpOBaTh TMOHATHSMH: T€pBas W BTOpas IPOU3BOIHBIC
byHKIMHN, KacaTeabHas K rpaduky G yHKINH,

BBIYUCIIATh POU3BOAHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
ABYX (DYHKIIMH, 3HaTh MIPOU3BOHBIC AIEMEHTaPHbBIX ()YHKIINI;

UCIIOJIb30BaTh TEOMETPUUYECKUA W (PU3UYECKHH CMBICT MPOU3BOMHON IS
pelIeHus 3a1a4.

MHo:kecTBa U JIOTHKA:

CBOOOIHO  OMEpUpPOBAaTh  MOHATHSIMH: MHOXECTBO, OINEpalMd  Haj
MHO>KECTBaMU;



HCMOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONMUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUH 3a7]a4 U3 IPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSIMU: OINpEJeNieHue, TeopeMa, ypaBHEHHUE-
CJI€ICTBUE, CBOMCTBO MaTEMAaTUUECKOT0 00BEKTa, T0KA3aTeIbCTBO, PABHOCUIIbHbIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy ob6yuenus B 11 kJjiacce oOydYarOIIMICS TOJYYUT CIEAYIOIINE
MpeAMETHBIE PE3ybTaThl MO OTAEIBHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yuciia v BIYMCICHUS:

CBOOOJIHO ONEPUPOBATH TMOHATHUSMH: HATypajJbHOE U IIEJO0€ YHUCIIO,
MHO’KE€CTBAa HATYpaJbHBIX M IEJBIX YHMCEJ, UCIOIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix uyncen, HOJ[ u HOK HatypanbHBIX Yucen AJis pelIeHUs 3a7a4, TPUMEHSTh
anroputMm EBknunna;

CBOOOJIHO OMEpPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3allkChIBATh
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILUIEKCHBIX YHCEeJ, MPEACTaBIsATh KOMIUICKCHBIC YHuCiIa B aireOpanyeckor u
TPUTOHOMETPUUYECKON (popMe, BHITIOJIHITH aprupMETUUECKUE OTepaliu ¢ HUMH U
n300pakaTh HA KOOPAMHATHOM TIIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: HUPpPAIMOHAIBHBIC, IMOKa3aTelIbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOIUTh HX PELIEHUS C  IOMOIIbIO
PaBHOCUJIBHBIX IIEPEX0/I0B;

OCYHIIECTBJISITh OTOOp KOPHEW TpH PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJTHO OMEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSITh  HeoOxoauMmble  GOpMYJbl  JJIi  PEHIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMa U COBOKYIMHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH PAalMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
norapuMUYECKUX YPABHCHHUI U HEPABEHCTB;

perarb palMOHAIBHBIE, VppalrOHAIbHBIE, IIOKA3aTeNbHBIE,
norapuMUYeCKue W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalue MOIYJIU U IMapameTphl;

NPUMEHATH rpadruecKkue METOAbI JJIsl PEIICHUs] YPAaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJENUPOBATh peaJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHUIO 33/1a4H,
UCCIIEIOBAaTh IOCTPOCHHBIE MOJEIHM C MCIOJIb30BAaHMEM armapara aiareopsl,
WHTEPNPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUUM U TPaPUKH:



CTpOUTh TpadUKU KOMIO3ZUIMH (PYHKIUNA C IOMOILBIO 3JIEMEHTapPHOIO
MCCJIEI0BAHUS U CBOMCTB KOMITO3UIIMM ABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYECKHE O00pa3bl yYpaBHEHUH U  HEPaBEHCTB HA
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATUSAMHU: TPaQUKA TPUTOHOMETPUUYECKHUX
byHKIM;

OPUMEHATh (QYHKIUU JJI MOJEIMPOBAHMUS W MCCIEIOBAaHUS pPeabHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4ecKOro aHajamsa:

UCII0JIb30BaTh MPOU3BOAHYIO JUIsl UCCAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HaUMEHbIlIee 3HaueHuss QYHKUIUHU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BATh TMPOU3BOAHYIO I HAxXOXKJICHUS HAWIY4YlIEro pPELIEHUs B
OPUKIAOHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs Tpolecca, 3aJaHHOro (QopMylioNn WiH
rpadukom;

CBOOOJTHO  OMEepUpOBaTh MOHATUAMH: TEepBOOOpa3Hasi, OMNpeneIEHHBIN
UHTETpaji, HAaXOJIUThb IMEPBOOOpAa3HbIC DJIEMEHTAPHBIX (YHKIMA U BBIYUCIATH
uHTerpal mno Gopmyne Hetotona-JleiOuua;

HaXOJUTh IUIOIIAU TUIOCKUX PUTyp U 0OOBEMBI TEJ C IOMOILBIO HHTETPaIa;

UMETh IIPEACTABICHHE O MAaTeMAaTHYECKOM MOJEIMPOBAHMM HAa IPUMEPE
cocraBieHus quddepeHINaTbHBIX YpaBHEHUIH;

pelmars NpUKIAJHbIE 3aJa4d, B TOM YHUCIE COLMAIBHO-DKOHOMHYECKOTO U
(pu3nyeckoro xapakrepa, CpeCTBAMU MaTEMaTHUECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuuyectBo 4yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AEHCTBUTEIBHBIX YACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWMHBIX
YpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
LETIBIM MOKa3aTeIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
JlorapudmMudeckue ypaBHSHHUs
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10 1
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aIUs 5 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10 1
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




YYEBHO-METOANYECKOE OBECIIEYEHUME
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