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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
IUcIMIUIMH. B paMkax JnaHHOro y4eOHOro Kypca oOydarouiuecsi OBJIaIeBaloOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJEHIIMM Pa3BUTHS YIKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM XM3HHU. B TO ke BpeMs oBiajcHUE aOCTPAKTHBIMU U JIOTHYECKU
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHaJIOruo, (opmMupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEILHOTO MOCTPOCHUSI MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CUTYalluH,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss Kak uepe3 y4eOHbI MaTepual, CHOCOOCTBYIOIIHIA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJibTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukny, «YpaBHeHHUS U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
Apyr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIN
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHaln3, TEOpUsS MHOXKECTB, MaTeMaTHUYeCKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, PUMEHSTH 3HAHUS, TIOJTYYCHHBIC TIPH M3yYEHUH Y4eOHOTO Kypca, AJis
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMupoBaHUE HABBIKOB HCIIOJIB30BAHUS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4ymcna, YMEHHE JHeaTh MPUKUAKY, BBITIOIHATH NPHOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpPHBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
M3BJICUCHUE KOPHS HATypaITbHOW CTENEHU HAa MHOMXECTBE KOMIUICKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEH peaslbHOTO MHUpPA, UIMPOKO MCIOJIB3YIOTCA 0000IIeHHne U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOy4aloliyecss OBJAACBAIOT PA3NUYHBIMU METOJAMHU  PEIIEHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
UCCIIEIOBAaHNH (YHKIUH C TIOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPHUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 1O  QopMynaM, MpeoOpa3oBaHHs  pPaLMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIIJIEHUS! O0ydYaromuxcs, GOPMHUPYIOTCS HAaBBIKU J1€IYKTHBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIOrapu(MHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss (GOPMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IMO3BOJIIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIHMYMHAMU B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTUYECKHX, TaK W NMPUKIAAHBIX 3a7ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHHUsS, BBIYUCIATH IUIOMAAU (PUryp u oO0BEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHMS MATEMATHYECKUX MOJEJIECH pPEalbHBIX CHUTYalUH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMYECKHX, 3aJa4aX. 3HAKOMCTBO ¢ OCHOBaMHU MaTeMaTH4E€CKOro
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYypPC IMIKOJBbHOM MaTeMaTU KU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOydYaromeMycss TMOHMMaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  TMOCTPOEHUs  JOKa3aTeJabCTB.  3HAKOMCTBO  C  JJIEMEHTaMu
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'O MOJEIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCS,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce N3YUEHUs BCEX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro kypca «AnreOpa M Hayala MaTEeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC M JACCATUYHBIE APOOHU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepanuu ¢ JCUCTBUTEIBLHBIMU  YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUCH AECHCTBUTEIIBHBIX YUCEIT IS PEIICHUS MPAKTUISCKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsTUUHbBIE W HaTypajbHBIC
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHMS U YpaBHEHHUsS-CIEACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kodpunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIpAXKEHH, COACPIKAITUX JTOTAPUPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METO/bI peuieHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM JIMHEWHBIX ypaBHEHMH. Marpuma CUCTEMBl JIMHEHHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccienoBanue DIOCTPOCHHOM MOJACIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIMYHbIX OOJacTed HAayKHu M peaibHON
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 Heu€THbIe QpyHKIMU. [lepuonnueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHUE U TTOCTPOEHUE X IPAPHUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHW Kak (PYyHKIUU OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

ITokazarenbHast 1 JorapudmMuueckass (yHKIIMH, WX CBOMCTBA M TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hauyana maTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas U reoMeTpuueckas nporpeccuu. beckoneuno yoObiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MIPUKJIAJIHOTO XapaKTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBast u BTOpas npou3BojHble QpyHKIMH. OnpeaeneHue, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOIlepaliud HaJ MHOXXECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o mojyinto, anroputMa EBkimnaa ais pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHr n-oil cTeneHH W3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPHUYECKHX  YpaBHEHHW C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHUS CHCTEM M COBOKYIHOCTEM paluOHAIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJady W3 pa3fMyHbIX 00JlacTeld HayKM WU peanbHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonpl pelieHHs ypaBHEHMl U HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeneHne Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3a]ayax, I ONPENENIeHHs CKOPOCTH W YCKOpPEHHMs IIpoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHOro uurerpaina no gopmysie Herorona-JlelOuura.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA MW  HAYAJIA MATEMATHYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VPOBEHbL) HA VPOBHE CPEJJHET'O OBIIET'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW  TO3MIIMU  OOydyarmierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WICHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY], SIBJICHUMH,
Ipoleayp TpakJaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHue
B3aUMOJICICTBOBATh C COIMAIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPa)KJaHCKOM MJICHTHYHOCTH, YBAKCHUS
K MPOIIOMY U HACTOAIIEMY POCCUHUCKON MaTeMaTHKU, ICHHOCTHOE OTHOIIICHUE
K JOCTHKEHHSIM POCCHUUCKHX MAaTEMaTUKOB W POCCUKCKON MaTeMaTH4eCKOW
IIKOJIbI, WCIIOJB30BAaHUE ATUX JOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHUE IyXOBHBIX LEHHOCTE! POCCHUICKOTO HapoJa,
c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, OJTUYECKOTO TMOBEIACHHUS,
CBA3aHHOIO C MPAaKTHYECKUM TMPUMEHEHUEM JOCTH)KEHUH HAyKu U
NEATENIbHOCThIO  yYEHOr0, OCO3HAaHUE JIMYHOrO BKJIaJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIOYAs ACTETUKY MAaT€MAaTHYECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3aj1ad, pelLIeHuH, pacCyXJIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCHUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTHYECKHE 3HAHHS B
WHTEpECcaxX 3J0pOBOTO H 0Oe3omacHOro o0pa3a JKHW3HH, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (30pOBOE NUTaHHUE, COaTaHCHUPOBAHHBIN
PEXKUM 3aHATUN W OTIbIXA, PeTyisipHas (Qu3ndeckas aKTUBHOCTH), (pusndeckoe
COBEPIICHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM
NEeATEeNbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpeC K
paznuuHbIM  cpepaMm  Npo(ecCHOHANBHOM  ESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NMPUIOKEHUSMH, YMEHHE COBEPILATh OCO3HAHHBIM BHIOOP
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MAaTeMaTUYeCKOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEU >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PELICHUHU MIPAKTUYECKUX 3a]]a4 MaTEMaTHUECKON HaIllpaBJICHH OCTH;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

c(OpPMHUPOBAHHOCTh AKOJOTHYECKON KYJIbTYpbl, MOHHUMaHUE BIUSHUSA
COLIMAJIbHO-DKOHOMMYECKMX  MpPOILIECCOB HAa COCTOSIHUE MNPUPOAHOM U
COLIMAJIBHOM Cpellbl, OCO3HaHHWE TIJI00ATBHOrO XapakTepa H3KOJIOTMYECKUX
npo0sieM, OpUEeHTalUs Ha TPUMEHEHUE MaTeMAaTUYECKUX 3HAHUUM NIl pPeleHUs
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKM W  OOIIECTBEHHOM MPAaKTUKH, MOHUMaHUE
MaTEMaTUYECKON HayKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTAINoOB €€
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LMBUJIM3ALMHU, OBJAJEHUE SI3BIKOM
MaT€MAaTUKA MU MaTeMaTHYECKOW KyJIbTypOW KaK CpPEACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO U HCCIIEIOBATEIbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble ornueckue AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMAaTUYECKUX
OOBEKTOB, TIOHATUH, OTHONICHUH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpEeJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBIH  TMpPHU3HAK
Kiaccu(uKanuu, OCHOBaHUSA Ui OOOOIIEHUS ¥ CpaBHEHUSA, KPUTCPUH
MIPOBOJUMOTO aHAJIN3a;

BOCIIPUHHMATh, (OPMYIHPOBATH H  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPUIIATEIIbHBIC, CAMHUYHBIC, YACTHBIE M OOIINE, YCIOBHBIE;

BBISBJISITh ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
MPOTUBOpEYHs B (pakTax, JaHHBIX, HAOIIOJACHHUIX U YTBEPKACHUSIX, TIPEIIaraTh
KPUTEPHH JIJIs1 BBISIBIICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;

JIeNaTh BBIBOJBI C WCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIOUCHUN 10 aHAJIOTHH;



MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (MpsMbIE W OT MPOTHUBHOIO), BBICTPAUBATh apPryMEHTALHUIO,
NPUBOJUTH TPUMEPHl M  KOHTPOPUMEPHI, OOOCHOBBIBATH COOCTBEHHbIE
CYXKIEHUS U BBIBOJIbI;

BbIOMpaTh Ccroco0 pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApDUAHTOB  pEIlCHMs, BBIOMpPATh HauboJee MOAXOIAIUA ¢  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabckue 1eiicCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK HMCCIIEI0BATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
(dopMynupoBaTh  BOMPOCHL, (UKCHPYIOLIME MPOTHBOpEUYUE, MpolJIemy,
yCTaHABJIMBATh UCKOMOE U JAaHHOE, (POPMHUPOBATH TMIIOTE3Y, apTyMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHE;

IPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYECKOro OOBEKTa,
ABJICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMH, TTPOIIECCaMU;

CaMOCTOATENIBHO (POPMYNIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
NPOBEEHHOTO HAOMIOACHUS, UCCIENOBAaHUSA, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TakKe BBIBUTATh
NPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh AeUIUTH MHGOPMAINHU, JAaHHBIX, HECOOXOIUMBIX /JII OTBETa
Ha BOTPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh  MHPOPMALUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHANMM3UPOBATh, CHUCTEMATU3MPOBATh U HHTEPHPETUPOBATH WHGOPMAIIUIO
pa3IMYHBIX BUAOB U (OPM IPECTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHUBATh HaJEXKHOCTh uHpopMaIuu o CaMOCTOSITEIILHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUA

Oo0wenue:

BOCIIpUHUMATh M (OPMYJIHPOBATH CYXKJIECHHSI B COOTBETCTBHU C
YCJIOBUSIMH U LEISIMH OOLIEHUSI, ICHO, TOYHO, TPAMOTHO BbIPAXXaTh CBOIO TOUKY
3pE€HUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, JaBaTh MOSACHEHHUS 110 XOAY PEIICHUS
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;



B XOZi€ 00CYXAECHHUS 3a1aBaTh BOIIPOCHI I10 CYLIECTBY 00CYKIa€MOI TEMBI,
npoOeMbl, pelraeMol 3aJadyd, BBICKA3bIBaTh MJIEH, HAIEJIEHHbIE HA TMOUCK
pELICHUs], COMOCTABIATh CBOM CYXKJEHHUS C CYXICHHSIMHU APYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMYUe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynMpOBaTH pa3HOIJIACUS, CBOU BO3PAKEHHUS,

OpEICTaBIATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPUMEHTA,
UCCJIEeI0BaHUS, MPOEKTa, CAMOCTOSITEIbHO BBHIOMPATh (POPMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 MPE3eHTAMN U OCOOCHHOCTEN ayUTOPHH.

PeryisiTUBHBIE YHUBEpPCAJIbLHbIE yUeOHbIe 1eHCTBHS

Camoopranusanus:

COCTAaBIIATH MJIAH, aJITOPUTM PELLIEHUS 3a7a4l, BHIOUPATh CIIOCO0 pelieHus
C yu4€TOM HUMEIOIIUXCS pEecypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BapHAHTHI PEIICHUH C Y4ETOM HOBOU
uH(pOpMAaITIH.

CaMOKOHTPOJIb, IMOUMOHAJIBLHBII HHTEJJIEKT:

BJaJ€Th HABBIKAMHM T[O3HABATEJbHOW pedJeKCHd Kak OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YNIbTATOB,
BJa/IETh CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpoliecca U pe3ysbrara
pelIeHHs] MaTeMaTUYeCKOM 3a/1auu;

NOpeIBUIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH MpPHU PELICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JESATEIBHOCT Ha OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWJIEHHBIX OMIMOOK, BHISABICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId M YCIOBUSM, OOBSCHATH
OPUYUHBI  JTIOCTMDKCHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh W  KCHOJIb30BaTh  NPEUMYIIECTBA  KOMaHAHOM U
WHIUBUIYaIbHONM paboThl MpU pelmieHWH Y4eOHBIX 3aJad, MPUHUMATH b
COBMECTHOW NIEATEIHLHOCTH, IUIAHUPOBATH OPTaHM3AIUI0 COBMECTHON DPabOTHI,
pacnpenensiTh BUIAbl paboT, JOTOBapUBATHCA, 00CYKIATh MPOIECC U PE3YIbTAT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBATh B TPYMIOBHIX popMax paboThI (00CY)aeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbl» W HHbBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPJAVUHUPOBATh CBOW JEUCTBHS C APYTMMHU WICHAMU KOMAaHJbl, OLIEHUBATH
KaueCcTBO  CBOETO  BKJaJAa B  OOmMMUIA  TPOAYKT 1O  KPUTEPHSIM,
c(hopMyJIHUPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBUS.

HHPEAMETHBIE PE3YJIBTATDBI



K xonmy oOyuenuss B 10 kiaacce oOydaroniuiics MOJIYy4YUT CIETYIOLIUE
MpEAMETHBIE PE3YIbTAThI IO OTNIEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucsia ¥ BBIYUCJICHUS

CBOOOJIHO OMEPUPOBATH MOHATUIMU: PAIlMOHATBHOE YUCIO0, OECKOHEUHAsS
nepuoandecKas ApoOb, MPOLEHTHI, HPPAIMOHATBLHOE YHCIO, MHOMXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEILHOTO YUCIA;

NPUMEHATh JAPOOM M TPOLEHTHI IS PEIICHUS NPUKIAAHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATbHOU )KU3HU;

OPUMEHATh  NPUOMIDKEHHBIC  BBIUMCICHHS, TpaBUjia  OKPYIJICHHUS,
NPUKUAKY U OLICHKY PE3yJIbTaTa BRIYUCIICHHUI;

CBOOOJIHO OIEPUPOBATH TMOHSATHEM: CTEIEHb C IIEJbIM IOKa3aTelieM,
UCIIOJIB30BaTh MOJIXOMSAIIYI0 (OpMYy 3amuch JEHCTBUTEIBHBIX YHCET IS
pelIeHUs MPAKTUYECKUX 3a7]a4 U MPEJICTABICHUS JaHHbIX;

CBOOOJIHO  OMEpUpOBaTh  TMOHATHEM:  apUPMETUUECKUH  KOPEHb
HaTypajJbHOU CTEICHH;

CBOOOJTHO  OMepUpoBaTh IMOHATHEM: CTENEHb C  palMOHAIbHBIM
[IOKa3aTelIeM;

CBOOOJTHO ONEPUPOBATH MOHATHUSAMU: JOrapud™m YHCTA, JECATUYHBIE U
HaTypaibHbIEC TOTapU(PMBI;

CBOOOJTHO OMEPUPOBATH MOHSATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOI'O apryMEHTA;

ONEpUPOBaTh IOHATUSMMU: ApPKCHUHYC, AapPKKOCMHYC M apKTaHIEHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  OMepupoBaTh  TMOHATUSAMH:  TOXKAECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PABHOCWJIBHBIE  YPaBHEHUSA U YpPAaBHEHUS-CIICICTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3TUYHbIE METOJbl PEIICHHUS pPAIMOHAIBHBIX U APOOHO-
pallMOHANBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOJTHO OTMEPHUPOBATH MOHITHUSAMU: MHOTOWICH OT OJHOW TIEPEMEHHOU,
MHOTOWICH C MEIbIMH KOd()PUIIMEHTAMU, KOPHU MHOTOWIEHA, MPUMEHSTH
JIEJICHNE MHOTI'OYJICEHAa Ha MHOTIOYIECH C OCTaTKoM, TeopeMy be3dy u teopemy
Buera nns pemenus 3anady;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHMUI,
MAaTpHIA, OMNPEICIUTENb MATPUUBl 2 X 2 M €ro reOMETPUYECKHH CMBICI,
WCMOJIb30BATh CBOMCTBA ONPEAECHUTENS 2 X 2 I BBIYMCICHUS €r0 3HAYCHHS,



MPUMEHSTh ONPENACTUTEIN IS PEIICHUs] CHCTeMbl JIMHCWHBIX YpaBHCHHH,
MOJICTTUPOBaTh peajbHbIE CHUTYalldd C TIOMOIIBIO CHCTEMBbI JIMHEHHBIX
YpaBHEHUH, HCCIENA0BAaTh TOCTPOCHHBIE MOJEIH C TIOMOINBIO MAaTpHIl |
oTpeIeTuTeNeH, HHTEPIPETUPOBATH TOTYyYEHHBIN PE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBAa JEUCTBUI C KOPHAMM JJid TIpeoOpa3zoBaHUs
BBIPAKCHU U,

BBITIOJIHATh ~ MPEOOpPa30BaHUs YHCIOBBIX BBIPAKECHUH, COJEPIKAIINX
CTETICHHU C PallMOHAILHBIM MTOKa3aTeseM;

UCTIOJIH30BATh CBOIiCTBa  JIOTapu(pMOB TUTST npeodpa3zoBaHUs
Jorapu(pMUYECKUX BBIPAKECHUH;

CBOOO/IHO OTNEPHPOBATh MOHATHIMH: HPPAIMOHATBHBIE, TIOKa3aTeIbHbIC U
JorapuMUYECKUE YpaBHEHUS, HAXOAUTh WX PCIICHHS C  ITOMOIIBIO
PaBHOCHIIBHBIX MEPEXO0I0B MITH OCYIIECTBIISS MPOBEPKY KOPHEH;

PUMCHSTH OCHOBHBIC  TPUTOHOMETPHYECKHEC dopmMyBI IS
npeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPAKCHHIA,

CBOOO/IHO ONEpUPOBATH IOHSATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
NPUMCHATh HEOOXOauMble (OPMYNIBI  JIIi  pPEHICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUM;

MOJIENTUPOBATh pEAlbHbIE CHUTyallud Ha A3BIKE anreOpbl, COCTaBISATH
BBIpQKEHUS, YpPaBHEHHWs, HEPABEHCTBA IO YCIOBUIO 3aJadyH, HCCIEI0BaTh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM armapara ajnreopsl.

DOyHKUNM U TPAPUKH:

CBOOOJIHO OMEPHPOBATH TMOHATHAMU: (DYHKIHSA, CIOCOOBI 3amaHus
dbyHKIIMKM, B3aUMHO OOpaTHBIe (YHKIIUH, KOMITO3UIUSA (YHKIUH, rpaduk
(G yHKIMH, BBITIOJHATH JIEMEHTApHBIE MMpeoOpa3oBaHus IpaduKoB ¢ yHKITH;

CBOOOJTHO OMEPHUPOBATH MOHSATUSMU: 00JIACTH ONPENIETCHUSI U MHOXKECTBO
3HaueHUN QYHKINH, HYJIH QYHKIIUU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEpPUPOBATh TOHATHSAMHU: YETHBIE W HEUETHBIE (YHKIINU,
nepuogndeckue QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (YHKIIMW, HAWOOJIbIIIEE W HAaUMEHbIIee 3HaueHue (QYHKIMH Ha
MIPOMEXKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: CTEIIEHHAs (QYHKIHS C HATYpaJIbHBIM
U TIETIBIM TOKa3aTeseM, Tpaduk cTeneHHoN (QYyHKIUN C HATYPATbHBIM U EIbIM
nmokasaresieM, rpaduk KOpHs n-0il CTeeHN Kak (PyHKIMH OOpaTHON CTETICHU C
HATypaJIbHBIM ITOKA3aTEIIEM;

OTIepUpPOBATh MOHATUSAMHU: JIMHEHHAS, KBAApaTUYHAS U JPOOHO-TIMHEHHAS
(YHKIIUH, BBIIONHITH OSJIEMEHTAPHOE WCCIICNOBAaHUE U TOCTPOSHUE WX
rpauKoB;



CBOOOJHO OINEPUPOBATH MOHATHIMU: MOKa3aTeNbHASI U JorapupmMuiecKas
(yHKUIMHU, UX CBOMCTBA M IpaUKH, UCHOJIb30BATh UX IrpadUKH IS pelIeHus
YpPaBHEHUN;

CBOOOJTHO OINEpPUPOBATh MOHATHUSAMU: TPUTOHOMETPUYECKAsE OKPY>KHOCTb,
oIpeJieNieHre TPUTOHOMETPUUECKUX (DYHKIIMI YUCTIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku (QYHKIMN JUIsl HMCCIEAOBAHMUS NPOLECCOB U
3aBUCUMOCTEW MpU PEIIeHUH 3a7a4 U3 IPYTUX y4eOHBIX IPEIMETOB U PEabHOM
’KU3HU, BBIPAXKATh (POpMyJIaMU 3aBUCUMOCTH MEX1Y BEIUUMHAMM;

Hauaysia MmaTeMaTH4ecKOro aHajamn3a:

CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: apudMeTHUecKass U reoMeTpuiecKas
nporpeccus, 06CKOHEUHO YOBIBaroIasi reOMETpUYecKas Mporpeccusi, TMHEHHbIN
U OKCIOHEHLHAJIbHBIA pocT, (opMysa CIOXKHBIX MPOLEHTOB, HWMETh
Ipe/ICTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU [IJISl PEIICHUs peaibHBIX 3ajay MPUKIATHOTO
XapakTepa;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMH: TOCIEAOBATENBHOCTh, CIOCOOBI
3a/1aHus MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OrpaHUYCHHBIC
MOCJIEIOBATEIbHOCTH, TOHUMAaTh OCHOBBI 3apOXKJEHUS MaTeMaTH4eCKOIro
aHaM3a Kak aHajin3a OECKOHEUHO MaJlbIX;

CBOOOJTHO OIEpUPOBaTh MOHATUSMU: HENpPEpPhIBHbIE (YHKIHUU, TOYKU
paspbiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GyHKIINH;

CBOOOJTHO OMEpPUPOBATH MOHATHEM: (DYHKIIHS, HEpPEphIBHAS Ha OTpE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIINI JIs1 peIIeHUs 3a/1a4;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TEpBas W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduKy QyHKIINH;

BBIUUCTSATh  TPOU3BOJHBIE CYMMBI, TPOU3BEACHMS, YacCTHOTO U
KOMITO3UIIUH JIBYX (PYHKITUH, 3HATh TPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKITHH;

UCIIOJIb30BaTh T€OMETPUUYCCKUN M (DU3UUECKUN CMBICT MPOU3BOIHON IS
pelIeHus 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOO/IHO  ONEpUPOBaTh MOHATHSAMH: MHOXECTBO, OIEpalud HaJ
MHO>XECTBAMHU;

UCTIONIb30BaTh TEOPETHKO-MHOXKECTBEHHBIA —ammapar JjIsl  OMHCAHUS
pEaNbHBIX TMPOIIECCOB W SBICHUM, MPU PEHICHUU 3a7a4 U3 JAPYTUX YUEOHBIX

MPEIMETOB;
CBOOOJTHO OTEPUPOBATH MOHITUSIMU: OIMpEACIICHHEe, TeOpeMa, ypaBHEHUE-
CIE€JCTBUE,  CBOMCTBO  MAaTeMaTHYECKOr0  OOBEKTa,  JI0KA3aTeIbCTBO,

PaBHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.



K xonmy oOydenuss B 11 kiaacce 0oOyyaromMiiCs MOMYYUT CIEAYIOIIUE
MIPEIMETHBIE PE3YJIBTATHI IO OTJAEIBHBIM TEMaM pabodeil mporpaMMbl y4eOHOTo
Kypca «Anre0pa 1 Hauajga MaTEMaTHYECKOT0O aHAIIU3a:

Yuciia v BIYMCICHUS:

CBOOOJHO OMEpUPOBaTh MOHATUSAMU: HATypalbHOE M LEJIO€ YHUCIIO,
MHOYECTBA HATYPaJIbHBIX U LEJBIX YUCEN, UCIOJIb30BaTh NIPU3HAKHU JIEIUMOCTH
ueneix umcen, HOJ u HOK HarypanbHbIX uyMcen sl penieHus 3ajad,
OPUMEHATH ANrOpuT™M EBKIINIA;

CBOOOJTHO ONEpPUPOBATH MOHSITHEM OCTaTKa IO MOJIYJIO, 3alHChIBAThH
HATypaJIbHBIC YMCJIA B PA3JINYHBIX MO3ULUOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJTHO OINEpPUPOBATH MOHSATHUSAMHU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEIN, MPEACTABISITh KOMIUIEKCHBIE YUCIa B aJlreOpanyeckon u
TPUTOHOMETPUYECKON (HOpME, BBHIMOIHATH apU(PMETHUECKUE ONEPaALUd C HUMHU
¥ N300pakaTh Ha KOOPAMHATHOM IIIOCKOCTH.

YpaBHEHUS M HEPABEHCTBA:

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: UPPALMOHATIbHBIE, TTOKA3aTebHbIE U
norapuMUYECKUEe HEPABEHCTBA, HAXOJUTh MX PEIIEHUS C MOMOIIbIO
PaBHOCUJIBHBIX [IEPEX0/I0B;

OCYIIECTBJISITh OTOOpP KOpHEW TNpHU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOOJTHO OINEPUPOBATH TMOHATUEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
OPUMEHATh HEoO0XoauMble (OpPMYINBI i pEIIeHHs OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CHCTEMA U COBOKYITHOCTh YpaBHEHUN
U HEPABEHCTB, PAaBHOCWJIBHBIE CUCTEMBl U CHUCTEMBI-CIECACTBUS, HAXOIAUTH
pELICHUsT CHUCTEMBI U COBOKYNHOCTEM pPAalMOHAJIbHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHBIX U JOTapu(MUUYECKUX YPaBHEHUI 1 HEPABEHCTB;

perarb palMOHAIBHBIE, VppalrOHaIbHBbIE, IIOKA3aTeNIbHBIE,
jgorapuMHUUECKUE U TPUTOHOMETPUYECKHE YpaBHEHHs M HEpPaBEHCTBA,
CoZIeprKallie MOYJIM U IApAMETPBIL;

IPUMEHSTH TpadUuecKre METOIBI JIJISl PEIICHUS YPaBHEHUH U HEPABEHCTB,
a TaKXXe 3a7a4 C mapaMeTpaMu;

MOJENHUPOBATh pEajbHbIE CUTYallMd Ha S3bIKE alreOpbl, COCTaBISIThH
BBIPA)KCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBHUIO 3a/a4H,
UCCIIEIOBaTh MOCTPOCHHBIE MOJEIH C HCIOJIb30BAHMEM ammaparta anreOpsl,
MHTEPNPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUUM U TPAPUKH:

CTPOUTh TpaUKH KOMIIO3ULIHMHM (YHKUHUHA C IMOMOILBIO 3IEMEHTAPHOIO
MCCIIEIOBAHUS M CBOMCTB KOMIO3ULIMH IBYX (DYHKIIUIA;



CTPOUTh TE€OMETpUYECKHE oO0pa3bl YpaBHEHHH W HEPABEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TPAPUKA TPUTOHOMETPHUUECKUX
byHKIMI;

OPUMEHATh (PYHKIMHM JUIsI MOJAEIMPOBAHUS M HUCCIEIOBAaHUSA PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh ~ NPOM3BOJIHYIO  JJIsl  UCcleAoBaHMs  (QYHKUMUA  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HanOOJbIlIEe U HAUMEHbIIEeE 3HaUCHUsI (PYHKIIMU HENpPEepPhIBHOM
Ha OTPE3KE;

UCIIOJIB30BaTh MPOU3BOJHYIO JUISl HAXOXKAEHUS HAWIy4dllEero pelieHus B
OPUKIAOHBIX, B TOM YHUCJE COLUMAJIbHO-DKOHOMUYECKHX, 3aj]ayax, i
OTIpEJICICHHs] CKOPOCTU M YCKOPEHHSs Ipollecca, 3aJaHHOTro (hopmysoi wiu
rpadukom;

CBOOOJTHO OIEpUPOBATH MOHATHSAMHU: TMEPBOOOpa3Hasi, OMNpeneIEHHBIN
UHTETpajl, HAXOJIUTh MEPBOOOpPA3HBIC AINEMEHTAPHBIX (YHKIMA W BBIUUCISATH
uHTerpai mno popmyne Hetotona-JleOnua;

HaXOAUTh IUIOMAAN TUIOCKUX GUTYp U OOBEMBI Tel C MOMOIIBIO
UHTErpana;

UMETh IPEICTABICHUE O MATEMAaTHUYECKOM MOJECIMPOBAHUU HA IPUMEPE
cocTaBlieHUs MU PepeHIIMaTbHBIX YPaBHEHUH;

pelarh NpUKJIaJHbIe 3a7a4i, B TOM YUCIIE COLUAIBHO-DKOHOMUYECKOTO U
du3znuecKoro xapakrepa, CpeACTBAMU MaTEMATHYECKOTO aHAIH3a.



